JOSEPH J. T. KOERNER
3144 Brereton Court

Huntington, W. Va. 25705

Address Correction Requested
Forwarding & Return Postage Guaranteed

FOR PERSONAL INFORMATION ONLY OF:

Mr. Bill Cain
Chemist

SANTA FE RWY CO.
| 1001 N.E. Atchison
| Topeka, KS 66616

N

CHANDEYSSON
We take power
personally.

We've coupled big capacity with strong
emphasis on personal service so that
your order is treated with the impor-
tance you deserve.

Whenever a need for traction motors
or generators becomes important to
vou, call Abex/Chandeysson...It'll be

important to us too!
A | 19, ¢
A

CORPORATION

Railroad Products Group CHANDEYSSON ELECTRIC ST.LOUIS MD. 63116

BULK RATE
U. S. Postage
PAID

Huntington, W. Va.
Permit No. 167

Information in this book MUST NOT

ED OR QUOTED WITHOUT WRITTEN PERMISSION

Official Discussion Record of 42nd Annual Meeting

to All Concerned:

SEPTEMBER 28, 29, 30, 1981

Special Noti~
BE REPPOL.

CONRAD HILTON HOTEL, CHICAGO, ILL.

LMOA

LOCOMOTIVE MAINTENANCE
CFFICERS ASSOCIATION

1980 ANNUAL PROCEEDINGS — 1981 PRE-CONVENTION REPORT



Exclusive Design — Proven in Railroad Service

Swwelle
MULTIPLATE BATTERIES

WITH REZISTOX PLATES — RUBBER CLAD
5 PLY INSULATION INCLUDING DYNEL
FOR

DIESEL LOCOMOTIVES

More effective
plate area
results in faster
cranking longer.

Dynel Tubes protected
by rubber envelopes
with solid edges,
eliminate any possi-
bility of treeing or

Beats any
shorts at plate edges. blﬂary in '°|.|
Heavy plate feet
oralnie oo e performance.
cut rubber insulators 58 Railroads
on bottoms of plates, havﬂ purchlled
elements rest on ¥
plate feet not on Surrefte
plate frames. Batteries
Plates are sealed Deep Well
bottom and sides with Requires 509
both rubber and Dynel. . Less Water

1. Lower current density per plate made possible by the greater
number of plates and greater effective plate area. 2. Reduces
water consumption. 3. Reduces positive plate oxidization.
4. Anticipated service life increased by months. 5. Requires up to
50% less watering and attention through their greater service life.

Exclusive REZISTOX GRID CONSTRUCTION makes possible 40%
more plate area. Costs no more than other recognized brands.
Proven in tests and field service over a 25-year period. The extra
capacity, lower current density per plate, REZISTOX plates, 5 Ply
Insulation with Dynel is a bonus which reduces maintenance and
adds months of longer trouble-free life.

Rubber Monobloc Containers also
available for Low Compartments.

The Saunrnere srorace parTERY CO., Inc.

P.0. Box 3027, Salem, MA 01970 (617) 7454444




LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION

ATTENTION ALL MEMBERS
1982 - RENEWAL FORM
Attach Your Personal Printed Check in Favor of
LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION
Mail to Joseph J. T. Koerner, Secretary-Treasurer
3144 Brereton Court, Huntington, W. Va. 25705

$10.00 RAILROAD MEMBERSHIP
$15.00 ASSOCIATE MEMBERSHIP — $20.00 OVERSEAS MEMBERSHIP

Pleass do not send cash unless absolutely necessary; there's no way to trace iost cash payments. Dues for year ending September
30, provide for a copy of all Technical Committee Reports and Discussion cf reports in an Annual Publication.

All Members attending the Annual Mesting will pay an additional registration fee there.

IMPORTANT: Complete ALL information below. ATTACH YOUR PERSONAL PRINTED CHECK.

Name (Print) ...,
POSItION ...cccconvrinninninnnnsninnnsnecininnnens
COMPANY c.ceervecrnrinscsiessrarssssssssensmsersssenss
Your Company address:

Street
City State Zip Code ......cccccrvrrsuune




2 Locomotive Maintenance Officers Association — 1981

INDEX

LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION
MONDAY, SEPTEMBER 22, 1880

Joint Coordinated Associations Meeting — Address — Mr. J. W. Gessner, President
and Chief Executive Officer, Missouri Pacific Railroad ...... certdaeretreanaetaas 5

Diesel Mechanical Maintenance — Chairman Mr. J. L. Kuhns, Superintendent-Motive
Power, Louisville & Nashville Railroad, Louisville, Kentucky. Topic: Fuel Economy

Through Improved Maintenance in the Coming Decade"” ................. P, 15
President’s Address — Mr. James H. Long, Manager Locomotive Department, Chessie
System  ...c.iiiiiiiiccnanen Ceeeseenranesenaas et ecesasriassneststcansenesssraann 31

Diesel Material Control —Chairman Mr. D. L. Ward, Engineer Motive Power,
St. Louis-San Francisco Railway, Springfield, Missouri. Topic: ‘Locomotive Material
Management: What Lies Ahead in the 80's?" .......... cenereeraranes eeetesenan 38

TUESDAY, SEPTEMBER 23, 1980

Fuel and Lubricants— Mr. J. D. Smalling, Chemical Engineer, Southern Pacific
Transportation Company, San Francisco, California. Topic: “Fuel and Lubricants —

New Decade’” .......cecovovenvnnencnes Ceeestteerenestecassacinatesinnenoran [ 46
New Developments — Chairman Mr. D. G. Goehring, Manager Maintenance Pianning,
National Railroad Passenger Corporation, Washington, D. C. ..... [N Cereenas 64

Diesel Electrical Maintenance — Mr. T. L. Westerfield, Electrical Engineer, Chicago
and North Western Transportation Company, Chicago, lllinois. Topic: Diesel Elec-
trical Maintenance — Looking Ahead" ................. Cesesresessaenaases ceseene 73

WEDNESDAY, SEPTEMBER 24, 1980

Shop Equipment — Mr. T. E. Whitten, Assistant Superintendent Shops, Chicago, Rock
Island and Pacific Railroad, Silvis, !llinois. Topic: *“New Tools for a New
Decade” ..-.iiiiiiiiiiiiienciattiinstancanas ceteessnnene easesesssracanss [ 88

What's Your Problem Panel— Chairman Mr. Chris W. Cox, Assistant Shop Superin-
tendent, The Atchison, Topeka and Santa Fe Railway, San Bernardino, California.. 94

1981 Advertisers Index

This space is dedicated to the firms listed below for their cooperation and assistance
in making possible the publication of our 42nd Annual Proceedings in the year 1981,

Abex Corporation ............... ... 175 Automatic Equipment Company .... 245
Aeroquip Corporation ............... 159 Aylor and Associates, Inc. ....... e 117
Ajax Consolidated Company .. Baird Corporation ...........
Altoona Gear Company . . Barber Colman Company

ALTO, Incorporated ...... Bombardier, InC. ........cco0... .
American Air Filter COmpany, Cam Industries, Inc. ................ 253
American Steel Foundries ......... Cardwell Westinghouse Company . . 359
Amoco Oil CoOmpany .....cceevcevee C & D Batteries,

Arrowsmith Industries, Inc. ........ An Allied Chemical Co. ........... 351
Ashland Oil, Inc. ............. . Chandeysson Electric

Atlantic Richfield COmpany . Company ................ Front Cover



Locomotive Maintenance Officers Association — 1981 3

1981 Advertlsers lndex

C. & H. Chemical, Inc. ............

Chrome Crankshaft Company ..

Chromium Corporation of America .e

Citation Chemical Corporation

Cities Service Company ............
J. L. Clark Manufacturing Company .
Conoco, INC. ....vvvevvinnnn ceenan

Control Chief Corporation .....

Devine Manufacturing Company ....
Durox Equipment Company ........
EBCO Manufacturing Company .....
Louis C. Eitzen Company, Inc. ......

Electro-Coatings, Div. of

EC Industries, Inc. ..............

Electro-Motive Division, G.M. C
Elicon National, Inc. ..........
Ex-Cell-O Corporation ............

Exxon Company, US.A. ............
Farr Company ........ ..iceeenenns

Ferrous Corporation ..........
Foxboro Analytical,

33
402
283
241
353

Div. of The Foxboro Company . .. 103
Freightmaster, A Halliburton

Company .......... eeeraaen veeees 371
General Battery Corporatlon . 203
General Electric Company ......... . 25
General Electric Company,

Apparatus Service Division ....... 261
General Radiator Division,

Chromalloy American Corp. ...... 375
Graham-White Sales Corporation ... 161
Griffin Wheel Company ............ 231
Hegenscheidt Corporation .......... 257
HEXCEL/Chemical Products ........ 373
Houdaille Industries, Inc.,

Hydraulics Division .......c...00 233
Hughes Railway Supplies, lnc ..... 387
Itlinois Auto Electric Company ...... 14
Ingersoli-Rand Company,

Proto Tool Division ..... ......... 49
Interstate Diesel .............. veoe 335
Jaggers Equipment COmpany, lnc. .. 93
J & J Castings, Incorporated ...... 23
Kelty Radiator Company .......... . 63
Kim Hotstart Manufacturing Co. .... 381
L and M Radiator, Inc. ....... eev.. 405
The Lix Corporation ...... ....... . 149
John W, Mahon Company .......... 127
McConway & Torley Corporation .... 197
Microphor, Inc. ............coiieenn 53
M & J Diesel Locomotive

Filter Corp. .....cveevvaenennasss. 383
Mobil Oil Corporation ...... teetrans 423
Modern Transportation Supplies .... 385
Morganite, Incorporated ............ 415
Morrison-Knudsen Company, Inc. ... 119
F. J. Morse Company, Inc. ......... 57

Mosebach Manufacturing Co. ......
Motor Coils Manufacturing

COMPANY .evvierreressancenennn .. 115
Motor Oils Refmmg Company ..... . 155
Nalco Chemical Company .......... 357

Naporano Ilron & Metal Company . . 331
New York Air Brake Company
NL Magnus/NL Industries, Inc.

Ogontz Controls Company .....
Oil Recovery Systems, Inc. ........ 169
Penetone Corporation .........
Polymer Corporation ...... 347, 348, 349
Power Parts Company ......... verss 329
Precision National

Corporation ........ .... Back Cover
Pre-Heat Welding Co., Inc. ........ 325

Prime Manufacturing Corporation .. 421

PROCECO Industrial
Machinery, Ltd. .. 21, 99, 167, 277, 417
59

Pulse Electronics, lnc. ...........
Railroad Friction Products

Corporation - WABCO
Ringsdorff Corporation
Rogers & Sons Sales, Inc, .... .... 355
Sardello, Inc. ..... erens PR
Scientific-Atlanta, Inc. ......
Shell Oil Company .......
Snap-On Tools Corporation ......... 367
Snyder Equipment Company, Inc. .. 235
Southeastern Specialties, Inc. ...... 315
Stackpole Corporation .......... eee. 389
Sun Petroleum Products Co. ....... 85

Superior Diesel Filter Company .... 361
Surrette Storage Battery

Co., Inc. ....... ... Inside Front Cover
Tame, InC. ...ovvvnnnn ceeresree.. 269
Teledyne Metal anshers .......... 297
Texaco, INC. .ovvvvevirnncennns veees. 385
Torsion and Fluid Products, Inc. ... 75
Touchstone Railway Supply and

Manufacturing Co. ..Inside Back Cover
Triangle Engineered Products, Inc. .. 295
Turco Products, Div. of

Purex Corporation ................ 411
Union Carbide Corporation,

Carbon Products Division ..,..... 191
United Engine Life Company ...... 195
Van Der Horst Corporation

of AMEriCa .....ccceeveeeneens vees 125
Vapor Corporation ...........ccoe0u. 79
Robert H. Wager Co., Inc, ......... 249

Wagstaff Battery

Manufacturing Co. ............... 107
Wheel Truing Brake Shoe

COmMpPany .....c.cccevseaccnscnes ve.. 237
WITCO Chemical Corp./Golden

Bear Division ........ce00000000.. 333



LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION APPRECIATES THESE 1881 SUPPORTING ADVERTISERS

ABEX CORPORATION

AEROQUIP CORPORATION

CITATION CHEMICAL
CITIES SERVICE OIL

GRIFFIN_WHEEL

MOSEBACH

SNAP-CN _ TOOLS

HEGENSCHEIDT

MOTOR COILS MFG.

SNYDER COMPANY

AJAX CONSOLIDATED

J. L. CLARK MFG.

HEXCEL/CHEMICAL PROD.

MOTOR OILS REFINING

SOUTHEASTERN SPC'LTIES

ALTOCNA GEAR CO.

CONTINENTAL OIL

HOUDAILLE INDUSTRIES

ALTO INC.

CONTROL CHIEF

HUGHES RWY., SUPPLIES

NALCO CHEMICALS

STACKPOLE CORP.

AMERICAN AIR FILTER

DEVINE MANUFACTURING

AMERICAN STEEL FDRY.

DUROX EQUIPMENT

AMOCO OIL

EBCO_MANUFACTURING

ILLINOIS AUTO ELECTRIC
INGERSOLL-RAND

NAPORANO SUN OIL
NEW YORK AIR BRAKE SUPERIOR DIESEL FILTER
NL MAGNUS SURRETTE STG. BATTERY

INTERSTATE DIESEL

ARROWSMITH TOOL

LOUIS C. EITZEN

JAGGERS EQUIPMENT

ASHLAND OIL

ELECTRO-COATINGS

J & J CASTINGS

OGONTZ CONTROLS
OIL_RECOVERY SYSTEMS

TAME INC.
TELEDYNE MTL, FNSHRS,

PENETONE CORP.

TEXACO

ATLANTIC RICHFIELD

ELECTRO-MOTIVE DIV.

KELTY RADIATOR

POLYMER CORPORATION

TORSION & FLUID PRCD.

AUTOMATIC EQUIPMENT ELLCON NATIONAL IM_HOTSTART POWER PARTS TJOUCHSTONE

AYLOR ASSOCIATES EX-CELL-O L AND M RADIATOR PRECISION NATIONAL TRIANGLE ENG’'D PRODUCTS
BAIRD CORP- EXXON LIX CORPORATION PRE-HEAT WELDING TURCO PRODUCTS
BARBER-COLMAN CO. FARR_COMPANY JOHN W. MAHON CO. PRIME MANUFACTURING UNION CARBIDE

BOMBARDIER INC.

FERRQUS CORP.

McCONWAY AND TORLEY

PROCECO

CAM_INDUSTRIES

CARDWELL WESTINGHOUSE

FOXBORO ANALYTICAL

FREIGHTMASTER HLBTN.

MICROPHOR
M&J DIESEL FILTER

PULSE ELECTRON!CS
RINGSBORFF_CORP.

C & D BATTERIES

CHANDEYSSON ELECTRIC

GENERAL BATTERY

MOBIL OIL

GENERAL ELECTRIC

MODERN TRANS. SUPPLIES

RR_FRICTION PRODUCTS
ROGERS & SONS SALES

UNITED ENGINE LIFE
VAN DER HORST
VAPOR CORPORATION
ROBERT H. WAGER CO.
WAGSTAFF_BATTERY

C. & H. CHEMICAL

GE — APPARATUS

CHROME CRANKSHAFT

CHROMIUM CORPORATION

GENERAL RADIATOR

MORGANITE, INC. SARDELLO WHEEL TRUING BRAKE SHOE
MORRISON-KNUDSEN SCIENTIFIC-ATLANTA WITCO CHEMICAL
F. J. MORSE SHELL OIL

GRAHAM-WHITE

WE DO NOT ENDORSE ANYONE'S PRODUCT, BUT WE DO APPRECIATE OUR ADVERTISERS!

ADVERTISERS HONGR ROLL
ATTENTION ALL MEMBERS:

Listed above are the names of the ADVERTISERS whose ads appear in our ANNUAL PUBLICATION.
We appreciate the fine financial support these advertisers provide.

We hope to see these and many more advertisers’

layed in this fashi

Be sure to read their ads in the Annual Publication.

at all of our future Annual Mestings.

1881 — uoijeloossy siadyQ 8IUBUSJUIBI BAI130W0307



Locomotive Maintenance Officers Association — 1981

MONDAY MORNING SESSION
September 22, 1980 |

J. H. LONG
PRESIDENT
Manager Locomotive Dept.
Chessie System
2815 Spring Grove Ave.
Cincinnati, Ohio 45225



6 Locomotive Maintenance Officers Association — 1981

MONDAY MORNING SESSION
September 22, 1980

Everyone please be seated.

I am Bill Wilson of the MoPac
R. R. and President of the Railway
Fuel and Operating Officers As-
sociation.

The 72nd Annual Technical Con-
ference is now in session.

Members of the Coordinated As-
sociation, Honored Guests and
Friends—On behalf of the Officers
and Executive Committee of the
Air Brake Association, Car De-
partment Officers Association,
Locomotive Maintenance Officers
Association and the Railway Fuel
and Operating Officers Associa-
tion, it is an honor and a privilege
to have the opportunity to welcome
each of you to this coordinated
conference.

As in past conferences this
meeting will be opened by you
rising for the invocation to be
given by Reverend Monsignor John
Farrell of St. Leonard’s Roman
Catholic Church in Berwyn, Illi-
nois.

Thank you Reverend Farrell for
your remarks, Keeping them in
mind, our meetings should prosper
and give us knowledge to improve
ourselves and to better work with
our fellow man.

It is a privilege to have a joint
meeting for our opening session
as there is a very close relation-
ship that exists between our asso-

ciation, and our combined efforts
do have a vital part in our railroad
system.

Before our honored guest is in-
troduced, I would like to introduce
the gentlemen at the speaker’s
table,

Will each of you stand and be
recognized. Please hold your ap-
plause until they all have been
introduced.

Mr. H. S. Hubbard of the Cana-
dian National Railways, Presi-
dent of the ABA;

Mr. E. S. Spafford of the Chi-
cago & North Western Trans-
portation Company, President .
of the CDOA.

Mr. J. H. Long of the Chessie
System, President of the
LMOA.

Ladies and gentlemen and
guests, we are honored to have as
our keynote speaker, Mr. James
W. Gessner.

James W. Gessner was elected
president and chief executive offi-
cer of the Missouri Pacific Rail-
road in May, 1979, after having
served as president since May,
1978. The bulk of his career has
been devoted to railroad operations
and has covered a wide range of
assignments.

Mr. Gessner joined the Missouri
Pacific Railroad in 1969 as assist-
ant to Vice President-Operations at
St. Louis. Two years later he was



Locomotive Maintenance Officers Association — 1981 7

named General Manager of Mo-
Pac’s Eastern District with head-
quarters in Little Rock and then
returned to St. Louis as General
Manager-Transportation. In March
1974, Mr. Gessner was elected
Vice Presidenb-oberations, and was
elected Executive Vice-President
in September, 1976.

Mr. Gessner began his railroad
career in 1955 with the Southern
Railway after earning both a
bachelor’s degree and a master’s
degree in Civil Engineering at the
University of Michigan at Ann
Arbor, He served in the U.S. Army
from 1952 to 1954.

At the Southern, Mr. Gessner
-served in the positions of Track
Supervisor, Assistant Trainmaster,
Trainmaster, Superintendent, Man-
ager-Customer Service Engineer-
ing, Director-Transportation Engi-
neering and Director-Planning and
Development.

JAMES W. GESSNER
President & Chief Executive Officer
Missouri Pacific Railroad

“MANAGING TODAY
FOR TOMORROW"

Good morning and thank you
very much for the opportunity to
share a few thoughts with you.
This annual gathering of experts
in the key technical areas of rail-
roading you represent has come
to be regarded as among the most
prestigious meetings in our in-
dustry. To be invited to address
any single one of your individual
meetings is an honor. To be asked
to address this joint session is
therefore a most singular honor
and one that will be cherished in
my memory for all the years to
come.,

As a former inhabitant of the
operating department, I have a
keen interest in many of the topies,
really all of the topies, you will
address between now and the close
of your meetings on Wednesday. I
am sure those sessions will provide
important learning opportunities
and offer new insights for each of
yvou. At the same time, over cof-
fee or whatever, you will also have
many opportunities to talk shop
and exchange ideas in an informal
atmosphere. Meetings such as
these are absolutely essential to
the professional growth and re-
newal of the railroad person and
to the continued progress of our
industry. Your program chairmen
and officers are to be congratu-
lated for their efforts in planning
such high-quality conferences.

As I understand the role of a
keynote speaker, the task is to
identify the common interest that
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binds together all those in attend-
ance, to establish a theme, to
provoke, challenge and stimulate.
That is quite a task for anyone,
even a professional orator. I most
certainly am not an orator. I am
a man, a railroad man, a railroad
manager., The fact that we are all
railroaders, that we are all rail-
road managers . . . that is our
common identity, our common in-
terest.

As people and as railroad man-
agers, we probably all share an
interest in the future. We are, of
course, frequently admonished to
live in the present, forget the past,
and not dwell too much on the
future. But that is not the way
of human nature. I feel the abil-
ity to think about the future, to
plan and to take steps to assure
that future, are among the bene-
ficial traits that separate man
from the rest of his fellow animals.
I believe also that there are many
lessons to be learned from history.

In recent months, I have been
thinking a good deal about the
future, particularly the future of
my railroad and the railroad in-
dustry.

1 feel generally optimistic about
the overall future of our railroads.
There are several major develop-
ments either underway today, or
anticipated in the near future, that
may have a profound impact on the
course of our railroad industry.
Among the more important de-
velopments are the emergence of
new technology, deregulation and
the railroad merger movement.

At the present moment, no one
knows with any certainty how the
final reSults of these developments
will affect our industry. For this
reason, we must be careful to tem-
per our enthusiasm and optimism
to a degree. We cannot wholly rely
on any single development in
itself, or all the developments col-
lectively, being an absolute guar-
antee of a new era of growth and
prosperity for the railroads. We
cannot fall into the trap of simply
waiting for a glorious future to
arrive on our doorstep without ef-
fort on our part. We must take
action now. We must manage
whatever resources are available
to us today. Just as important,
we must analyze emerging change
and plan ahead if we are to take
advantage of the new opportuni-
ties opened to our industry. We
must manage, and manage effec-
tively today, for tomorrow. We
must mold and shape both present
and future events to the greatest
degree possible to our advantage.
The opportunities exist. But it is
railroad people who must turn
promise into reality.

The deregulation legislation
passed earlier this month by Con-
gress poses a challenge for our
industry. For many years, the
railroad industry has petitioned
Congress and the Interstate Com-
merce Commission to remove from
our shoulders many of the punitive
regulations that have been im-
posed upon us since 1887. We have
been regulated on the premise that
we hold a transportation monopoly
when in fact that is hardly the
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case. The transportation market-
place of 1980 is not the market-
place of 1887. Qur position in that
marketplace has eroded severely as
a result of competition from other
modes of transport.

It seems certain that the tra-
ditional principles of collective
railroad ratemaking will be aban-
doned in favor of more intensified
market competition. Far more re-
sponsibility and economic decision-
making will be thrust upon the
individual railroad. Corps of rail-
road managers, brought up in an
atmosphere of rate bureaus and
multi-line negotiations of rates,
must now perform with great in-
dependence in behalf of their
individual railroads. Their ability
to manage will be tested and the
test may well be the future finan-
cial success of each of their rail-
roads.

Regardless of how deregulation

impacts us, the railroad manager .

has numerous opportunities to de-
velop effective and innovative com-
binations of price and service that
will benefit the shipping commu-
nity as well as the railroads. There
will be healthy competition to
make one railroad a more attrac-
tive alternative than another. But
the real thrust of competition, the
area of most emphasis, should be
to make the railroad industry a
more attractive alternative than
truck or barge. Our industry can-
not increase its present share of
the transportation market simply
by shifting traffic from one rail-
road line to another. Instead, we

must grow through diversion of
traffic from other modes of trans-
port to the railroads.

The ability to originate and ter-
minate more traffic within a single
system, the prospect of diverting
service-sensitive piggyback traf-
fic from the highway through im-
proved service, and the opportunity
to provide attractive rate/service
programs within a single system,
are a few of many important fac-
tors behind the current railroad
merger movement. Mergers and
consolidations, present and pro-
posed, would result in a massive
restructuring of the railroad in-
dustry.

Since I represent a railroad
deeply involved in a consolidation,
I obviously believe our consolida-
tion will be of great public benefit.
The benefits to our customers
would be substantial. We will gain
significantly in our efforts to con-
trol expense through economies of
scale. Equipment utilization, trans-
portation efficiency and reliability
should show marked gains. 1
know we are going to have a bet-
ter railroad if our consolidation is
approved and I assume the same
opinion is held by the management
of other railroads engaged in the
same process.

Once again, however, the suec-
cess of any consolidation will de-
pend upon how well managers
involved at all levels seize new
opportunities and adjust to change.
Human chemistry, the ability to
work in a cooperative spirit with
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your new fellow managers, is also
highly important in a consolida-
tion.

For a variety of reasons, some
of the new consolidated systems
are probably going to operate more
effectively than others, just as the
individual roads differ today. One
system may be able to reduce its
operating ratio by three or four
per cent and another may reduce
it only one per cent. One system
may show an eight percent gain
in freight ecar utilization while
another increases utilization only
two percent. There may be several
factors involved —some beyond
human control —but a major fac-
tor is and will be management
skill. Some managers are going to
manage more effectively than
others, again at all levels in the
company. Those of us involved in
merger or consolidation will find
new challenges in our quest to
produce the efficiencies and the
savings possible in the new system.

The new technology will also
test our managerial skills both
today and tomorrow. Nearly every-
one in this room utilizes computer
systems to some degree in the
course of daily work. I know that
the various computer systems have
had a major beneficial impact on
virtually every phase of our oper-
ations. We must remember, how-
ever, that computers do not run
any railroad. The computer pro-
vides us with new and improved
management tools. However, the
tools must be utilized by people.
We as managers must learn how

to achieve maximum advantage
from the computer tools provided
to us in making sound decisions,
in improving productivity within
our area of responsibility and in
seeking new applications of exist-
ing computer technology in our
work arena.

New technology is not confined
to the computer by any means.
The supply industry and the peo-
ple working within the railroad
industry are continuously develop-
ing more effective products, new
processes and applications. You will
be exposed to many new ideas here
this week. A good manager will
not simply listen politely but will
take these ideas back to his rail-
road and analyze how they may
be used: in his operation. I think
it is a terrible mistake to adopt an
attitude that “if it wasn’t invented
here, it doesn’t exist.” We have
a great deal to learn from one
another and we have an excellent
forum through our many railroad
organizations for gaining new
knowledge.

Most emphatically, I believe that
we are facing a future filled with
opportunity. That future is a little
uncertain now as it pertains to
such developments as mergers, de-
regulation and technology. How-
ever, I have great confidence in
the ability of our industry and its
managers to turn uncertainty into
success. Most of all, what happens
to us as railroad people tomorrow
will depend in large part upon
what we do today. Ours is an
evolutionary industry which has



Locomotive Maintenance Officers Association — 1981 1"

been formed through a long suc-
cession of generally modest incre-
ments rather than through revolu-
tionary developments. Our industry
has been shaped to a large degree
by the accomplishments of indi-
viduals at all levels of manage-
ment, not by a handful of people
of genius.

Nearly all in this room today
represent some of the more tech-
nical areas of railroading. Your
work takes place at a point distant
from the customer’s office and
from the books of account. As a
result, it is easy to become im-
mersed in your daily work and to
lose sight of the railroad as an
overall mechanism and as a busi-
ness.

A railroad is a dynamic system
representing the intermeshing of
thousands of given physical events
and thousands of individual de-
cisions. It is not a machine to
be turned on with a switch and
set in motion for the production of
a single product at a single loca-
tion. It is a system that operates
on the principle of cooperation
among thousands of individuals,
nearly all of whom have a measure
of autonomy not commonly found
in general industry. They are
guided by a general plan ‘of opera-
tion administered through a chain
of command. In the final analysis,
however, the success of the opera-
tion depends upon individuals, each
of whom in some degree has the
power to enhance or undermine the
system. No single person can con-
trol the railroad as a dynamic

organism. The railroad is a col-
lection of microcosms, small
groups working within the frame-
work of the whole with each group
and each group member playing a
significant role in support of the
system. It's just as the cells and
cell clusters of the body maintain
our lives.

Second, a railroad is a business.
It is supported by customers,
people who pay money for the
product offered by the railroad.
That product is service. The rail-
road mission is to provide a serv-
ice that is reliable and efficient at
a fair price. As a business, a rail-
road must produce a profit. It
must meet its operating expenses,
pay its employees, pay its taxes,
reward financially the people who
have invested their money in it or
who hold its loans. The railroad
must show a profit if it is to
renew itself through maintenance
of track and equipment, through
capital expenditures for a new fleet
and facilities. That is a very diffi-
cult assignment.

For the railroad industry, the
margin between profit and loss is
extremely small and growing
steadily smaller, Many industries
routinely post profit margins of
10 per cent or more. That’s far
better than the railroad industry
does. Last year, our average rev-
enue per ton-mile was 2.617 cents
while our expense per revenue
ton-mile was 2.581 cents. That is
a margin of about 1.4 per cent.
In 1969, our margin was nearly 7
per cent. However, since then,
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revenue per ton-mile has increased
only 94 per cent while expense
per ton-mile has increased 106 per
cent. On the expense side, it is
interesting to note that employee
payroll expense rose 244 per cent
and employee fringe benefits rose
299 per cent for the period 1969-79.
There was not a sufficient increase
in productivity to offset the esca-
lating costs. For the same period,
freight revenue ton-miles per em-
ployee increased only 27 per cent
while freight revenue ton-miles
per dollar of employee compensa-
tion increased only 86 per cent.
Obviously, our industry faces a
shortfall in the area of employee
productivity.

Your role is important both as
a part of the overall railroad sys-
tem and as a contributor to its
financial success. First, you possess
skills which make you a highly
valuable person in the overall rail-
road mechanism. In varying de-
grees, depending upon your area
of skill and the scope of your
operation, you definitely have an
impact on the efficient operation
of your railroad. Second, in nearly
all cases you are also managers:
managers of people, money and
machinery. Your managerial skills
are every bit as important as your
technical qualifications.

As I mentioned before, our in-
dustry’s margin of profit is meas-
ured in unit terms of fractions of
a single penny. Fortunately, ours
is also a high-volume business
dealing with billions of units —
revenue ton-miles. Thus, with lever-
age on this scale, it is possible to

realize substantial gains through
relatively minor improvements in
control of expense, efficiency and
productivity. The reduction of an
operating ratio by just one-half
of one point translates into mil-
lions of dollars on a large railroad.

The key to achieving such results
is superior management at every
level of the railroad operation. It
is certainly not a very glamorous
or dramatic concept, certainly not
a magic silver bullet, but it works.
You, through superior management
in your daily operations, can help
guarantee a better tomorrow for
our industry. The opportunities
exist in abundance on every
railroad, no matter how large or
small, no matter how profitable
the railroad may be.

A good place to begin is in es-
tablishing definite objectives for
yourself and those you supervise.
We all have annual or monthly
goals and objectives. Perhaps we
can go a step or two farther and
deal in daily and weekly objectives.
You should establish consistent
and realistic standards of measur-
ing progress in meeting objectives.
Share your objectives with those
around you, making them an integ-
ral part of the process. I believe
railroad people still take pride in
their work and respond well to
being recognized by their super-
visors. At Mo-Pac, for example,
I have been greatly impressed with
the competition that exists among
our tie gangs in setting daily pro-
duction records. I assure you it is
competition both real and spirited.
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Objectives might center on
standards of cleanliness and house-
keeping in the shop. Employee
morale, safety and production do
improve in a clean, well-maintained
shop. Or you might consider plac-
ing more stress and generating
more activity in the area of over-
all safety. You may aim at an
increase in daily and weekly pro-
duction.

Employee productivity most cer-
tainly can be improved in virtually
any operation. Observe your people
and their work habits. How much
idle time exists because parts and
tools are not available promptly
or because poorly-maintained ma-
chinery breaks down? Are the
men ducking into the locker rooms
early to wash up before going home
or hanging around at the beginning
of a shift to smoke a last cigar-
ette? Have you established levels
of performance and acceptable
quality work for your employees
and are you maintaining the prop-
er level of discipline to insure that
performance standards are met?
You may find it beneficial to take
the time to carefully analyze work
flow patterns and identify time-
and-money wasting applications.

All of us are concerned about
conserving energy, not just for pa-
triotic reasons but because energy
and fuel expenses have risen so
sharply. Frequent checks are nec-
essary to insure that energy-saving
measures already instituted are
being maintained. At least once a
month, make an energy inventory
of your operation to determine if

further savings are possible.

It is important to be receptive
to new ideas, new processes and
new technology. Frequently, a new-
comer or transfer in your opera-
tion can identify ways to improve
work efficiency or even develop a
machine or process toward that
end. Listen to them. Give them
credit. Your value as a manager
depends in large part upon your
ability to get results through those
you supervise.

Our railroad supply industry
annually provides us with new
technology, more efficient ma-
chinery and tools. Many of these
new products are of benefit while
others are marginal. As a mana-
ger, you must analyze the needs of
your operation and weigh the
benefits to be derived from a hew
product against cost and the abil-
ity to adapt it to your system.
These items represent an invest-
ment on the part of your railroad.
Like any other investment, it must
offer a potential return that can
be measured.

However, my purpose here today
is not to dwell in detail on the
way you perform in your various
areas of railroading. Your ability
to recognize opportunity in your
area of expertise is far greater
than mine.

I do want to remind you once
again how important you are as
an individual to your railroad, es-
pecially in your capacity to operate
as an effective manager of the
resources available to you. I be-
lieve in the future of our industry
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and I am optimistic about our
future course,

‘We must continue to manage to
the utmost levels of our abilities
today if we are to reap the bene-
fits of tomorrow. We must continue
to embark upon a journey of seem-
ingly small successes because in
the aggregate they will be signi-
ficant not only in the daily opera-
tion of the railroad but in the
future as well. It's a tired cliche
perhaps, but true, that a journey
of a thousand miles begins with
a single step and, I might add, is
reached only after thousands of
steps.

My appeal to you is to develop
your management abilities to the
fullest* extent possible. Much has
been written about management
style. I doubt though if anyone
has ever said it better for our
purposes than the late scientist-
philosopher Alfred North White-
head, who wrote:

“Style is the ultimate morality
of the mind. The administrator
with a sense of style hates waste.
The engineer with a sense of style
economizes his materials. The ar-
tisan with a sense of style prefers
good work.”

Thank you.

‘Serving The Railroad Industry
Since 1915
Complete Parts & Repair Service
~ Fuel Injection — Governors
Electric Apparatus — Small Engines
lilinois Auto Electric Co.

Railroad Industrial Division
656 County Line Rd., Eimhurst, IL. 60126

Phone: (312) 833-4300
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MONDAY MORNING SESSION
September 22, 1980

REPORT OF THE COMMITTEE ON
DIESEL MECHANICAL MAINTENANCE

J. L. KUHNS, Chairman
Supt. Motive Power Maint.
Louisville & Nashville Railroad

Louisville, KY

The annual meeting of the
Locomotive Maintenance Officers
Association, held at the Conrad
Hilton Hotel, Chieago, Illinois on
September 22-24, 1980, convened at
10 a.m., Mr. J. H. Long, Manager
Locomotive Department, Chessie
System, Cincinnati, Ohio, Presi-
dent of the Association presiding.

PRESIDENT LONG: At this
time I would like to call on Vice
President Nelson Buskey to serve
as the officer of this session.

MR. NELSON A. BUSKEY:
Good morning, gentlemen, It is a
great pleasure to introduce the

N. A. BUSKEY
2nd VICE PRESIDENT
Asst. Gen. Mgr.-Operation
Chessie System
Huntington, WV

chairman of the Mechanical Main-
tenance Committee.

[Mr. Buskey introduced Mr.
J. L. Kuhns, Superintendent Motive
Power, Louisville & Nashville
Railroad, Louisville, Kentucky. Mr,
Kuhns then introduced the mem-
bers of his Committee. Mr. A. K.
Jordan summarized Part 1 of the
report.]

MR. JORDAN: Are there any
questions on this first part of the
report?

MR. J. J. BUTLER [Chief Me-
chanieal Officer, Consolidated Rail
Corporation, Philadelphia, Pennsyl-
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vanial: What does EMD intend to
do about the low idle on the GP 15
where the batteries will not charge
when in low idle?

MR. L. F. TURNEY [Manager
Technical Section, EMD]: EMD
is working on modification 8005
which will be released shortly.
The modification involves minor
changes in the relay system.

MR. C. R. MEDOVICH [Super-
intendent Locomotive Maintenance,
GE, ALCO and Electric Locomo-
tive, Philadelphia Pennsylvania]:
We just finished some extensive
testing, comparing an E3 and E3B
turbo, and found a fuel advantage
from .56% to .7%. Is anyone con-
templating making a switch for
fuel management reasons?

MR. TURNEY: EMD Engineer-
ing is deeply involved in this right
now.

MR. J. L. KUHNS: Don't quote
me on this, but I believe if you
have a basket-case turbo it will
be about $1,5600 extra. If you want
to convert a running turbo it is
about $4,000 extra. Is that close,
Lou?

MR. TURNEY: That is rela-
tively close.

MR. MEDOVICH: Why is there
such a big difference when you
have a basket case and everything
is scrap inside? Why would it cost
more than the E3 turbo?

MR. TURNEY: I can’t answer
that. This might be a good ques-
tion to ask at the What’s Your
Problem session. I will be prepared
to cover this in more detail then.
Mr. Dunteman, do you want to
address this?

MR. N. RICHARD DUNTEMAN
[EMD, LaGrange, Illinois]: The
major difference between the E3
turbo and the E3B turbo is the
turbine wheel assembly. This as-
sembly has an improved turbine
blade air foil shape for improved
aerodynamic efficiency and a re-
vised turbine blade serration for
reduced blade operating stresses.
The new turbine wheel assembly is
the major difference in price be-
tween these two turbocharger
models. In addition to the improved
turbine wheel, there is also an
improved compressor diffuser for
increased aerodynamic efficiency
which also contributes to the price
differential between the two turbo-
charger models.

MR. WILLIAM LAURO [Motor
Coils Manufacturing, Braddock,
Pennsylvania]: I would like to
address this to GE, if I may. I
understand in your program to
reduce the horsepower on your
auxiliary equipment you are
taking a step on your cooling fan
and thinking about going to an
eddy current clutch type of re-
pairs. Is that correct?

MR. A. C. HILLHOUSE [Gen-
eral Electric Company, Erie, Penn-
sylvania]l: We do have fuel tests
running on a GE Y70.

MR. LAURO: How are you
going to protect the rest of the
system from the spikes when the
eddy current clutch collapses?
What do you do to protect the rest
of the collapses because of the
spikes ?

MR. HILLHOUSE: I don’t have
the answer.
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Follow the Leader.

You've seen Electro-Motive Diesels
in front of most trains since Diesel
power started replacing steam
forty-five years ago. If you follow
the leader, you know the technol-
ogy and performance testing that
go into our engines are important
reasons why we're out front.

Over six million miles of road
testing under actual hauling
conditions preceded the intro-
duction of our new “50" Series
locomotives. Horsepower, adhe-
sion and hauling capability were
well documented before the first
“50" Series was offered.

Keep your eye on these new
locomaotives, You'll see more and
more of them out in front of the
freight being hauled by America's
railroads. Our continuing efforts to
provide the most effective motive
power possible will keep us
leading the way.

ELECTRO-MOTIVE

Dwision of General Motors Corporation

| alange Bnos 60525
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MR. JOHN SEPHAN [General
Electric Company]: Protection on
the system? We still have the
fluid amplifier controlling the
water flow to the radiators, and
even if the clutch were turning
continuously you would still oper-
ate at good water temeratures.

MR. LAURO: In the old days
you will remember all the dif-
ficulties we got into when the
eddy current collapsed. We were
wiping out complete systems. How
are you protecting against collapse
of the clutch when it disengages?

MR. SEPHAN: Predominantly
we put the clutch in the radiator
fan. This is not on the input shaft.
Anything we have seen on loco-
motives previously. We do have
approximately 1,600 of these in
gservice. We don’t have all the
problems that have been encoun-
tered with it on the input shaft.

MR. LAURO: What is the sav-
ing in horsepower now?

MR. SEPHAN: The saving in
horsepower is of course dependent
on the locomotive model and the
duty cycle under which it operates.
Depending on the model, there will
be an anticipated 2% to 2.6% fuel
saving, Horsepower-wise, today if
you are running at about 104 horse-
power your nominal would be down
to around 40 horsepower.

MR. HUGH A. WILLIAMS, JR.
[Supervisor, Product Development,
EMD, LaGrange, Illinois]: With
respect to the fuel conservation
chapter as it appears on pages
184 to 141 [1980 LMOA book], 1
have reviewed this presentation and

would offer the following com-
ments:

On page 136 the presentation
omits some very important in-
formation relative to total fuel
consumption improvements for GP-
38-2 and SD40-2 locomotives.

The following statements de-
scribe EMD improvements in fuel
economy of GP38-2 and SD40-2
locomotives respectively.

GP38-2 Locomotives

Using 1971 as a base year and
a medium road duty cyele, a
GP38-2 locomotive equipped with
6th notch dynamic brake, and
standard 315 rpm idle speed would
have a projected fuel savings of
11,840 U.S. gallons or a 3.7%
improvement from engine design
changes only. These changes in-
clude the fire ring piston, wide
port liner, and low sac spray tips
released in 1972-1974. By incorpo-
rating these engine design changes
with the low idle option, a dynamic
brake engine speed of 4th notch,
and using the shutdown option
when ambient temperatures are
50°F or above, the fuel savings
for a 1980 GP38-2 locomotive would
total 21,440 gallons, or 6.7% over
the 1971 base line year—for equal
work accomplished.

SD40-2 Locomotives

Using the 1971 base line and a
medium road duty cycle, 315 rpm
idle, and 5th notch dynamiec
braking, the SD40-2 has a pro-
jected 1.1% improvement of 4,400
gallons per year from Model 16-
645E3 engine design changes only.
These changes include the piston
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with the top ring located 1%4” from
the piston crown, wide port liner,
and low sac injector spray tip re-
leased to production in 1972-74.
By incorporating the low idle
option, reducing dynamic brake
engine speed to a combination of
notches 1 and 4, using the shut-
down option when ambient tem-
peratures are 50°F or above and
the present Model 16-645E3B en-
gine, fuel savings for an SD40-2
locomotive of 28,000 gallons per
year per locomotive or 7.2% over
the 1971 base year are projected.
The Model E3B engine was intro-
-duced into production in mid-1979.

With respect to conclusion #15
(page 141), “Consideration should
be given to isolating extra units
on the return movement of unit
trains,” I would offer the follow-
ing comments. EMD has performed
a computer simulation to determine
the effect of isolating trailing
units on a locomotive consist. The
results of this study indicate that
isolating trailing units does not
conserve energy; rather, the
amount of fuel expended to gen-
erate 1 Kw-Hr. is increased.

MR. KUHNS: We will include
that in the 1980 Proceedings. How-
ever, I think each railroad is going
to have to make its own test as
far as taking a unit off the line
and isolating it, as to whether it
is beneficial to its operation or not.
On our particular railroad we do
isolate units, and do shut them
down in the summertime, and we
find it saves fuel. As I say, each
railroad will have to decide for it-

self on that subject, but we will
be glad to include Mr. Williams’
comments in our 1980 Proceedings.

Any other questions on that por-
tion of the report? If not, we will
ask Mr. Buffington to cover the
next part of the report.

[Mr. L. M, Buffington, Assistant
Superintendent Loocomotive Shops,
St. Louis-San Francisco Railway,
Springfield, Missouri, summarized
Part 2 of the report.]

MR. KUHNS: Are there any
questions on this particular por-
tion of the report? We are trying
one thing on our railroad, just as
a matter of information. It was
after we came out with this paper.
I am sure almost everybody has
had problemts with cab heaters on
GE locomotives. We are putting
a strainer right in the water out-
let manifold. We plan on taking
the strainer element out. It is
something like a fuel suction
strainer. We are planning to take
it out every 60 days and clean it.
I believe this may eliminate a lot
of the problems we have had with
scale plugging up the heater
course. We have only one unit so
equipped, but from what we have
seen so far it shows a lot of
promise.

MR. FRANK D. BRUNER [As-
sistant Chief Mechanical Officer,
Union Pacific Railroad, Omaha,
Nebraska]: I might advise the
group that we on the Union Pacific
are installing a winterization sys-
tem which departs considerably
from that offered by the manu-
facturers. Patent considerations did
not allow us to make a presenta-
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tion for this meeting; however,
they will be available next year.
I feel it is proper to give the
group 8 preliminary of the system
now, in case some of the railroads
present are interested in our sys-
tem,

We were one of the railroads
that were affected severely by the
1979 winter freeze-ups which ae-
counted for expenses approaching
$7 million in equipment and lost
availability to our fleet. Even
though we had preheaters installed
on all of our locomotives, we still
had a problem with plugged-up
suction lines in the tank. Unfor-
tunately, #2 diesel fuel character-
istics create a problem in that as
the temperature drops below the
cloud point, wax is formed in the
fuel which will plug filters. A
fuel preheater ahead of the filters
can normally raise the tempera-

" ture above the cloud point, at which
time the fuel is dissolved back into
the fuel providing the fuel heat
exchanger has sufficient capacity.

Over and above this problem is
the problem of plugged suction
lines in the fuel tank, which will
choke off the fuel supply to the
fuel pump and heat exchanger and
still shut down the engine. This
problem is encountered when the
ambient temperatures reach -40°F
and -50°F and remain this cold for
several days. This is the case in
many winters in Wyoming, Idaho,
parts of Utah and Nebraska. When
these temperatures are encoun-
tered, fuel exposed to the tank
walls will cloud and after a period
of time will drop below the pour

point of the fuel, at which time
it will solidify similar to the for-
mation of ice on the tank walls.

Experience had shown us that
in many cases, shortly after fuel-
ing the units at an intermediate
fueling station, the high . velocity
fuel from the fuel inlet would break
chunks of frozen fuel away from
the tank lining which would col-
lect at the bottom of the tank and
be drawn to the suction area
and would immediately plug the
suction line.” If mechanical forces
could get to the unit before a
freeze-up occurred, they were nor-
mally able to attach an air hose
to the fuel line with a special
connector in the suction strainer
housing and utilize engine air
to blow the frozen fuel from the
suction. Unfortunately, in too
many cases engines froze up before
they could be properly drained,
with the detrimental freeze-up of
components and serious engine
damage occurred.

A complete investigation of
several locomotive failures indi-
cated, as would be expected, that
in most cases the tank had a con-
siderable amount of warm fuel in
the major portion of the tank.
However, due to the very poor heat
conductivity of fuel, a tempera-
ture gradient existed from the tank
surface which would allow the for-
mation of the fuel crystals on the
tank surface as thick as 2% inches.
This was confirmed by laboratory
tests.

For this reason, the mixer-
divider system was conceived, de-
veloped and tested by our Research
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and Development Department
which solved the problem of the
suction line freezing and also pro-
vided sufficient warm fuel mixed
with the tank fuel to melt the wax
prior to reaching the filter., The
principle of this system is to pro-
vide a device which can be screwed
into the center drain plug which
provides for the suction and return
line to pass parallel and adjacent
to one another. It further provides
a “U” shaped deflector which, by
its position and location in regard
to the return fuel line, provides
that a portion of the hot return
fuel will be directed back to the
suction line and direct the unneeded
hot fuel back to the tank to pro-
vide tank heat. The device also
provides that in the upper throttle
notches, where the return fuel is
substantially reduced, the deflector
is placed a sufficient distance from
the return pipe to allow all of
the hot return fuel to return and
mix with the tank fuel. This mix-
ing and dividing ratio varies with
throttle and load position for the
notches in between the top speed
and idle.

By utilizing this system, we
could eliminate the use of an amot
valve which is subject to failure,
and provide one manual change-
over valve to change from summer
and winter operation. The design,
as applied to Union Pacific loco-
motives, was calculated to provide
suction line and fuel filter plug-
ging portection for tank tempera-
tures as low as -30°F and would
still not overheat fuel with fuel
tank temperatures of +60°F, Hav-

ing this wide variation allows that
the valves are placed in the winter
position some time in late Novem-
ber prior to the sub-zero tempera-
tures that can be expected in
December, and be left in this
position until some time from the
middle of March until May when
it would be expected that normal
ambients are far above any pos-
sible freeze-up potential.

Another advantage to this sys-
tem is that the heat exchanger can
be placed in the return line where
it can provide the greatest amount
of heat to the mixer-divider which,
of course, is desirable. The place-
ment of a 60,000 BTU heat ex-
changer on the primary or inlet
side of the engine may add 60,000
BTUs to the fuel; however, the
ratio of about 2 to 1 in fuel burned
to fuel returned means that ap-
proximately 40,000 BTUs will be
burned and go out the stack. With
the heat exchanger on the return
side, all heat produced by the heat
exchanger is available to prevent
suction line freeze-up and still pro-
vide return heat to the tank.

We have not reached agreement
with the manufacturer on this
system, since they desire to market
a system which is automatic and
does not require a changeover
valve. We elected to take this
approach knowing the failure rate
of temperature control valves,
which the manufacturer recom-
mends being changed every two
years, and knowing the problems
associated with changeout of com-
ponents on a mandatory two-year
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GYLINDER HERDS

By the Jones Process

HIGH HORSEPOWER CYLINDER HEAD
By the Jones Process

We incorporate our experience
in replacing the old worn out
firing deck with a new high
nickel chrome casting. We
replace the cracked and fati-
gued flange casting with a
new high ductile steel flange -
all three carefully assembled
and furnace brazed to create a
stronger, more heat and wear
resistant high horsepower cy-
linder head.

TWO-PIECE CYLINDER HEAD
By the Jones Process

When we remove the old worn
& out and cracked firing deck
Mool e e T and replace it with a new
: { metallurgically proven firing
deck - machined to exacting
specifications - we have re-
moved your problems as well.
We guarantee cleaner and
more efficient cooling pass-
ages and a stronger, tougher,
more wear and heat resistant
cylinder head.

(] QUALITY * SERVICE » SAVINGS

J J & J CASTING, INC.

1321 E. 39th ST., HIBBING, MN 55746
1-800-346-5758 (TOLL FREE) = 1-218-262-3874 (MINN.)
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basis. Secondly, a failed valve is
not readily detected and could
either overheat the fuel or provide
no protection depending on its
failure mode.

. Our Research and Development
Department tested this concept in
April by building a tank around
the locomotive fuel tank with ap-
proximately 6” clearance. The out-
side tank was filled with isopropyl
alcohol, and utilizing six tons of
dry ice we were able to take the
tank temperature down to -26°F.
The mixer-divider system worked
very well and provided a minimum
fuel temperature of +34°F at all
throttle and load positions and
even at low idle, with all cooling
fans blocked in operation to hold
the water temperature below 100°F
throughout the test. Part of this
test included a changeover to the
EMD system which unfortunately
had a streak of bad luck on their
test apparatus when it was noted
that the thermal valve had stuck
and had to be struck with a ham-
mer to start it functioning. The
object of this test was, of course,
to prove the capability of the
mixer-divider system which we
elected to apply to all of our loco-
motives. Before this coming winter
is upon us we should have all of
our locomotives so equipped.

Thank you for giving me this
time, and we will present a more
thorough explanation with draw-
ings for next year’s meeting.

MR. KUHNS: Thank you. 1

have read considerable about that
system, and it sounds like it has a

lot of merit. We appreciate your
remarks.

Any other questions? If not, I
will ask Mr. Brown to tell us about
Utilization of On-Board Load Test.

[Mr. W. A. Brown, Assistant
Manager Motive Power, Burling-
ton Northern, St. Paul, Minnesota,
summarized Part 3 of the report.]

MR. KUHNS: Any questions?

MR. LAURO: I would like to
ask the Committee how extensive
is the retrofit program being done
now across all the railroads. Does
anybody have any feel for that—
equipping locomotives with self-
load box?

MR. KUHNS: I can’t answer
you. Would anyone on the Com-
mittee care to comment? Mr.
Brown says the Burlington North-
ern is into it on a limited basis.
Do you have any idea what the
time or manhours would be?

MR. LAURO: That was my
next question—manhours.

MR. KUHNS: I am sure if
Burlington Northern is doing it,
we can come up with a ballpark
figure. If you give your name to
Bill Brown he will try to find out
for you, Mr. Lauro.

MR. R. G. CLEVENGER [Gen-
eral Electric Foreman, Atchison,
Topeka & Santa Fe, Kansas City,
Kansas]: Jack, we are presently
doing that on some of our SD4bs
at San Bernardino. I can’t give
you any figures on the cost, but
we have 100-odd units that aren’t
equipped, and we are equipping
them with self-load. At the same
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Pulling together for an
energy-efficient America

AMERICA'S RAILROADS continue re-
sponding to the need for energy-efficient
freight transportation in support of the
nation’s economy. This dynamic industry
is meeting the challenge of the 1980's.
with advanced technolegy and innova-
tive operating concepts.

GENERAL ELECTRIC New Series
2 ves provide the fuel efficiency,
i and reliability to do the job.
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time we are making modifications
to the shunting on these locomo-
tives.

MR. KUHNS: I am sure it will
come up more and more, as more
people get into more work on older
locomotives. It seems the Santa
Fe and Burlington Northern are
doing some of it.

Any other questions? If not, I
will ask Mr. Morrison to cover our
next section. This was a real prob-
lem for us a year ago with the
new FRA rules, so bear with us.

[Mr. B. B. Morrison, Superin-
tendent Motive Power, Illinois
Central Gulf Railroad, Chicago,
Illinois, summarized Part 4 of the
report.]

MR. KUHNS: Any questions
on this part of the report?

MR. R. P. NEELEY [Mechanical
Superintendent — Locomotive,
Union Pacific Railroad, Omaha,
Nebraska]: I would like to ask
someone to explain to me why the
FRA made it a mandatory regula-
tion to match wheels on 3-axle
trucks. I don’t think anybody can
tell me why. It is a lot of wasted
dollars, as far as I am concerned.

MR. KUHNS: 1 agree with
you. However, this is one of the
things we pointed out in the paper.
It is too late to complain after
the law is passed. We have to
make noise before the law becomes
effective. I couldn’t agree with
you more, but I don’t know what
we can do about it now. It would
mean a lot of argument to get
that law repealed.

MR. K. H. SMITH [Chief Motive

Power and Purchasing Agent, Belt
Railway Co. of Chicago, Chicago,
Illincis]: We have one proposal
presently that to my knowledge
we haven’t seen any finalization
on, and that is the status of the
warning lights proposed for loco-
motives. This is one area that
represents high maintenance for
the mechanical people.

The FRA held hearings a year
ago in Chicago. Can you advise us
as to what the very latest status
is of this proposal?

MR. KUHNS: I don’t believe
anything has occurred on it as
yet. I can only sympathize with
you. We have taken delivery on
some SD40s and some C30-7s from
the builders that are equipped with
them. We have had them for about
three months, and I don’t know
if we have any of them operating
now.

We have had a lot of trouble
with the power supply from the
strobe lights. We have had trouble
with the strobe light bulb itself.
These happened to be Whelen
strobe lights. It seems to me be-
fore they are put on the locomotive
all these problems should be cor-
rected. Those are the two biggest
complaints—the power supply and
the strobe light bulb itself. What
the latest status is on the law,
I don’t know.

MR. SMITH: This would be
one area where the maintenance
people could be relieved of a very
heavy burden of maintenance on
locomotives if we could get this
proposal killed.



e Officers Association — 1981

COMPLETE
LINE OF
'CLEANING PRODUCTS

... at the right price

C & H. CHEMICAL, INC.

RAILWAY DIVISION
475 North Cleveland Avenue
St, Paul, Minnesota 55104




28 Committee on Diesel Machanical Maintenance

MR. KUHNS: I agree. It is a
dangerous problem. We have re-
ceived several complaints so far.
I don’t know how many railroads
have strobe lights, but we have
had trouble when they go through
yards and cuts. The crews com-
plain about them. They want to
know what the rules are.

I am also acquainted with some
of the hazards of strobe lights as
far as airplanes are concerned.
One of the things is that when you
get in clouds you turn a strobe
light off because you can get ver-
tigo very quickly. This may have
a bearing on strobe lights with
our train crews, I don’t know what
the status is.

MR. SMITH: This is one area
where we could give sound support
to any of the operating people on
the respective roads that may be
involved in this.

MR. KUHNS: This is the time
to do it, before it becomes law.

MR. B. A. CUMBEA [Manager
Locomotive Maintenance-Engineer-
ing, Chessie System, Huntington,
West Virginia]: I believe this mat-
ter has been referred to another
high-level study group. I know
some of the attorneys involved in
the study now. I think one of the
biggest controversies involves who
is going to pay for it if it does
become a law.

MR. KUHNS: 1 will cover Part
5 of the report, Welded Crank-
shafts,

[Mr. Kuhns summarized Part 5
of the report.]

MR. KUHNS: Are there any

questions on this or any other part
of the report?

MR. THOMAS ROCHE [L&M
Radiator, ' Inc., Hibbing, Minne-
sota]: I have a comment on the
section covering winterization of
GE locomotives.

L&M Radiator, as you well
know, manufactures replacement
cores for all EMD, GE, Alco and
Baldwin locomotives. Because of
what we have been hearing on
these GE cab heaters and the prob-
lems involved with them, we have
now designed a cab heater core
for GE locomotives. We will be
testing this on one railroad. We
invite anyone else to test these
cab heaters on their railroad. If
you have any further questions or
would like any information, we
have displays available in our suite,
Room 2106.

MR. KUHNS: Thank you.

If there are no other questions,
I would like to express the Com-
mittee’s appreciation and thanks
to Mr. Butler and Conrail for host-
ing the Committee in Altoona this
year. Thank you, Jim.

Mr. Gogol will summarize the
paper.

MR. MIKE GOGOL [Chief Qual-
ity Control Officer, Southern Pa-
cific, San Fransciso, California]:
Thank you, Jack. This is another
fine presentation by the Diesel
Mechanical Maintenance Commit-
tee. I spent about three years as
its chairman, and I know what
Jack has gone through.

They have had five timely and
interesting topics this year—Fuel
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M. GOGOL
Chief Quality Control Officer

Southern Pacific Trans., Co.
San Francisco, CA

Conservation, Winterization, On-
Board Load Test, New FRA Rules,
and Welded Crankshafts. There
is much interesting information in
this report, and many different
ways railroads can make savings
in fuel costs. Fuel costs have
probably risen at the highest rate
of all costs on the railroads today.
Next to fuel, there is labor. Some
of the suggestions and recom-
mendations presented by the Com-
mittee can be immediately incor-
porated into the day-to-day opera-
tions and maintenance of locomo-
tives. Other items will require in-
dividual railroads’ economic analy-
sis to determine if they fit their
operations. Some items will re-
quire capital investment, and
others are available only on new
locomotives.

As an example, under Fuel Con-
servation, fuel spillage, low engine
idle,- dynamic brake engine speed
control, engine shutdown at 50°
or higher (some railroads use 40°),

maintaining engine fuel injection
equipment in top condition, re-
duction, and minimizing stretch
braking, utilization of fuel saver
devices, and proper training of
train crews and train handling.

Under Winterization, this is an
update for both EMD and GE
units. The Committee has come up
with a revised checklist.

On railroads with power that is
not equipped with self load test,
application of self load is worth
consideration for use in day-to-day
quick evaluation of units that are
reported in trouble or failed. It
saves a number of unit hours and
manhours, and allows the unit
back on the road, working, sooner.

The new FRA rules have been
published. There are possibilities,
through proper changing in main-
tenance practices by the railroads,
for potential savings. The FRA
is training their people in enforce-
ment of the new rules. All rail-
roads should keep in close commu-
nication with their FRA people to
keep abreast of their new rule
interpretations.

Welded crankshafts are another
area for potential savings in ma-
terial costs. Crankshaft prices
have inereased with inflation, and
with proper controls by the rail-
roads they can take advantage of
the possible savings.

I think each of us can take back
with us to our individual railroads
a number of potential cost saving
ideas, especially in fuel conserva-
tion and on-board load tests.
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If you have any questions be-
tween now and Wednesday morn-
ing, pass them to the Committee
members and they will try to
answer them in the What’s Your
Problem session. Some of your
questions may be carried over for
next year’s topic. If you have any
subjects that you would like to see
included in future papers, let the
Committee chairman know.

Now I will turn
back to Mr. Buskey.

‘MR. BUSKEY:
Mike.

Gentlemen, much of the ma-
terial you have heard this morning
was generated by the questions
asked at the Altoona meeting in
April. I am really disappointed
that we didn’t have more questions
from the audience. Don’t be bash-
ful, If you have any questions on
your mind concerning our report,
or if you disagree with any of it,
stand up and tell us so. That is
how we all learn.

Now I will return the meeting to
President Long for his closing re-
marks.

PRESIDENT LONG: Gentle-
men, the good attendance at this
meeting is gratifying. I urgently
request that you stay out of the

the meeting

Thank you,

supply rooms during the meetings.
We would like you to attend the
meetings and get as much as you
can out of them. Take the infor-
mation back to your railroads, and -
participate in the discussions. This
will get your name in the Pro-
ceedings, and your CMO will know
that you attended these meetings.
He will know you are taking part
and are active. It pays dividends.

As you go about your various
activities in the next three days,
be sure to thank the advertisers.
They are the lifeblood of this or-
ganization, along with your mem-
bership. Solicit memberships. Do
all you can to make this organiza-
tion grow.

° Mr. Buskey told me that Ernie
Lehr, who is present today, was
President in 1960, twenty years
ago. I remember Ernie very well.
He was one of the giants of this
Association. I would like to have
him stand and take a bow..
[Applause]

Now let’s give a rising vote of
thanks to this fine Committee,
after which we will recess until
two o’clock.

[The audience arose and ap-
plauded.]

[The meeting recessed at 11:25
am.)
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MONDAY AFTERNOON SESSION
September 22, 1980

The meeting reconvened at 2
p.m.,, Mr. J. H. Long, President,
presiding.

PRESIDENT LONG: I would
like to call the meeting to order.
I would like to call your attention
to the following Past Presidents
who have been in attendance: Ky
Pruchnicki, Ernie Lehr, G. F'. Bach-
man and Tom Harley,

Will you now stand and observe
a minute of silence in honor of
those association members who

Left to right:
and Ky Pruchnicki.

LMOA Past Presidents Tom Harley, Ernie Leh

have passed away since our last
meeting,

[Silent standing tribute to de-
parted members.]

PRESIDENT LONG:
you.

I am very pleased with this
yvear’s attendance and member-
ship, as well as the support we
have received from the supply in-
dustry. For many years my com-
pany has allowed me the privilege
of attending and participating in

Thank

r, George Bachman
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the LMOA. This I greatly ap-
preciate, and I believe I have
benefitted in my job from this
association.

This year it has been an honor
to represent the Association as its
President. As such, I have had
personal contact with the Vice
Presidents, Executive Committee
and technical committees. Based
on these contacts, I know this As-
sociation will continue to grow and
thrive for many years to come.

Our agreed-upon theme for the
year 1980 is “Decade of Progress.”
Now, we could say to ourselves,
just what progress could take
place that hasn’t already taken
place throughout the years? In

this Space Age in which we all .

live and thrive, the future holds
promise for progress.

If we just took time to review
the technology that has come into
being in the last three decades,
we would say that the future {s
our greatest challenge. The rail-
road industry is continuously work-
ing for a better way to improve
service and reliability to its cus-
tomers. This is an area in which
we, as maintenance officers, must
do our best. This Association can
provide a guiding light to main-
tenance officers throughout the
country in this regard.

The railroad industry, like many
other industries throughout the
world, must do its part in the con-
servation of fuel and other petro-
leum products. The one thing that
should be foremost in our minds
is what we can do on a day-to-

day basis to cut down the use of
energy.

We look to the supply industry
to assist us in providing reliable
and effective methods of disburs-
ing fuel by giving us equipment
built to withstand rigorous rail-
road use, but it should also devise
and progress new practicable meth-
ods of fueling and more rigid
standards.

In retrospect, if we review the
technology that has come into use
in the lasf three decades in the
modernization of our motive power,
we find that we have progressed
from conventional type relays to
modernized snap-in minicircuit
cards. We have adopted advanced
speed recorders, more modern cool-
ing systems, upgraded wiring,
transistorized equipment, analytical
equipment for solving problems on
board and in the shop. We pro-
gressed to better, more modern
tooling, more modern and efficient
shops, and better stores material
management procedures.

Not to be overlooked is the evo-
lution of training that has taken
place in our modern times, when
training has been given in all
areas of both management and
first-line supervision. This is a
continuing process, making better
officers, training line supervisors
for future promotions, and bring-
ing about more modern shop pro-
cedures, scheduling of locomotives
by computer, having computer
rung on historical data for both
locomotive and material, and also
a more comprehensive system of
control to effectively produce more
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reliable and available locomotives
for service of the railroad indus-
try.

For me to stand here and pre-
dict what is ahead in the 1980s
would require either the wisdom of
Nostradamus or a erystal ball, but
in this new decade we shall all be
seeking a better way to efficiently
perform our jobs; and this is one
area where the LMOA can take a
vital part by seeing that the pre-
paration of good, sound technical
papers dealing with every-day rail-
road problems are brought before
us by the railroaders of this
country.

We must continue to have the
LMOA officers sit down, analyze
these papers, and bring out good
guidelines for the preparation of
these papers for pre-convention
and convention presentations.

In looking back over the years,
1 think of some of the great rail-
road and supply industry officers
who have given so much to this
Assdciation by their active parti-
cipation. ‘- Their combined efforts
have brought about many of the
evolutions which have taken place
in the industry.

We have attempted, in the prep-
aration of our papers, to make
them good ready-reference books
to be referred to on every-day
problems.

I can say one of the most grati-
fying things that I have experi-
enced is to hear a foreman make
the statement, “I picked that little
thing out of the LMOA Proceed-
ings.” Many railroad officers have
kept their copies of the LMOA

Proceedings and have them avail-
able for ready reference. When we
see these items in every-day prac-
tice we know our papers are being
properly presented and recorded,
and that they do not become just
some other periodical that is read
and tossed aside.

1 personally am going to look
back upon this LMOA experience
as one of the highlights of my
railroad career.

I never dreamed, back in 1953
when I attended my first meeting,
that I would some day stand before
this Association as its President.
In 27 years I have acquired many
good friends in the railroad and
supply industry through this As-
sociation, and many things I have
been able to accomplish were made
possible through this Association.

It has been very interesting and
very gratifying to watch the As-
sociation grow in stature.

One of the very sad things has
been the passing of the various
diesel clubs and the lack of inter-
est that has brought about their
demise; but in spite of this, our
Association has continued to thrive
and grow. With the fine line-up
of officers who have served with
me, I forsee nothing but an im-
provement in the Association in
future years.

One thing I would like to see
is more top management railroad
officers selecting and sending rep-
resentatives to the various techni-
cal committees and continue in
their active support, so that these
representatives can be progressed
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through the line into the Executive
Committee and Vice President
line-up.

. We would like to have a more
diversified group of railroad offi-
cers representing more railroads,
so that some day you will look at
the line-up and there will not be
a duplication of representatives
from any one railroad. The only
way this can be dome is for top
management officers to give us
young personnel who can progress
through the various stages of com-
mittee chairmen, executive Com-
mittee, Vice President and Presi-
dent.

We urge top management offi-
. cers to give their reperesentatives
their problems to bring before this
Association so that we can work on
them as a group, in order that we
can give them to the supply indus-
tries if need be and they can work
to give us a product or piece of
equipment to bring about the nec-
essary improvement and solution
to the problem.

In closing, I would like to thank
each of you for the active support
which you gave this year in your
membership and your advertising.

I would like to extend my per-
sonal thanks to the fine corps of
LMOA support officers I have been
privileged to work with; and for
the benefit of the newcomers to
the Association, who start out and
go through the chairs, it takes
considerable time.

It is now my privilege to ask
all of you to give the same kind
of support to those who follow me

in the future as you have given to
me. Progress often comes through
times of adversity. I expect there
to be adversity, opportunity and
accomplishment for this railroad-
related organization during the
decade of progress ahead. Let’s
make certain that all of us are
ready to make our contribution.

Thank you very much. [Ap-
plause]

At this time I would like to call
upon Frank Bruner to be the offi-
cer of the session.

MR. BRUNER: Thank you,
President Long. I thought I was
the only one who was an eloquent
speaker, but I see I have lost my
title in a hurry. That was a splen-
did address. It is a real pleasure
to hear your very interesting words
and thoughts.

At this time 1 would like to call
on Mr. Holmes for the Member-
ship Report.

MR. R. R. HOLMES [Chief
Chemist, Union Pacific Railroad,
Omaha, Nebraska]: These mem-
bership figures are as of yester-
day, and for the purpose of the
annual Proceedings we will insert
updated figures as of the close of
this annual meeting.

According to these figures we
still have some work to do, and I
would urge any of you who know
of anybody or meet anybody who
is not a member of LMOA, to
solicit their membership.

I am going to give you just the
bottom line and not a lot of details.
As of yesterday the total railroad
members to date were 1,112, Last
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year, 1979, the total was 1,251.
That is a decrease of 139. Hope-
fully we can bring that figure up
and exceed last year's figures by
the end of these meetings.

Associate members to date: 349.
Last year there were 391, with a
decrcase of 42 needed to be made
up.

Advertisers to date: 112, Last
year, 120, or 8 less.

Grand total to date: 1,678. In
1979 the total was 1,762, a de-
crease of 189.

Before I end my report, I want
to mention again that Conrail cer-
tainly deserves special recognition
for their membership drive. As of
yesterday they have a total of 182
members, Of course all the other
railroads certainly deserve recog-
nition for their drives and member-
ship, but I believe Conrail’s efforts
have been outstanding. Thank you.

MR. BRUNER: Thank you,
Dick.

I would now like to call on Past
President Ky Pruchnicki to give
the report of the Nominating Com-
mittee. I see our Secretary-Treas-
urer will give the report in Ky's
place. '

MR. KOERNER: Ky doesn’t
have his reading glasses with him,
so I will give the report of the
Nominating Committee and the fi-
nancial report.

This is the Nominating Commit-
tee's report for the year 1980-81:

1980-1981
‘LMOA. OFFICERS' LISTING

President: Robert G. Clevenger,

General Electrical Foreman, The
Atchison, Topeka & Santa Fe Rwy.
Co., Kansas City, KS

1st Vice President: N. A. Bus-
key, Assistant General Manager,
Chessie System, Huntington, WV

2nd Vice President: Frank D.
Bruner, Assistant Chief Mechani-
cal Officer, R&D, Union Pacific
Railroad, Omaha, NE

3rd Vice President R.R. Holmes,
Director Chemical Labs and En-
vironment, Union Pacific Railroad,
Omaha, NE

4th Vice President, D. M. Wal-
ker, Diesel Superintendent, South-
ern Railway Co., Atlanta, GA

5th Vice President, Kjell Axel-
son, Manager Motive Power-Me-
chanical, Burlington Northern, Inc.,
St. Paul, MN

6th Vice President, W. R. James,
General Manager-Locomotive De-
partment, Chessie System, Hunt-
ington, WV

Tth Vice President: D. H. Propp,
Asst. Chief Mechanical Officer,
Burlington Northern, Inc., St. Paul,
MN

Secretary-Treasurer, Joseph J. T.
Koerner, Chief Accountant-Mechan-
ical, Chessie System, Huntington,
wv

MR. KOERNER [continuing]:
That is the proposed slate. Are
there any other nominations? If
not, all those in favor of the slate,
please say “aye.” Any opposed?
The slate is approved.

Now may I read the financial
report.
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LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION
STATEMENT OF REVENUES, EXPENDITURES AND
CASH BALANCES CALENDAR YEAR 1979

BALANCES IN FUNDS JANUARY 1, 1979:
Checking Account — Security Bank $ 6,419
Reserve Account — Security Bank 10,997
Balance $17,416
REVENUES:
Interest on Reserve Account $ 686
Active Membership Dues 11,020
Associate Membership Dues 6,268
Registration Fees 2,620
Advertising Revenues 28,086
Miscellaneous 231
Total Receipts $438,809
EXPENDITURES:
Convention, Publication and
Travel Expense $18,964
Office Expense, Office Assistance,
Payroll Taxes, Supplies,
Postage and Stationery 20,968
Total Expenditures 89,932
Excess Revenues Over Expenditures 3,877
BALANCES IN FUNDS DECEMBER 81, 1979 $21,2903

Checking Account Balance $ 4,612

Reserve Account Balance 16,681

Total as Above $21,293
APPROVED:

James H. Long, President

APPROVED:

Robert G. Clevenger, 1st Vice President

Approved this 7th day of April 1980, Chicago, Illinois,
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MONDAY AFTERNOON SESSION
September 22, 1980

REPORT OF THE COMMITTEE ON
DIESEL MATERIAL CONTROL

DONALD L. WARD, Chairman
Engineer Motive Power
St. Louis-San Francisco Railway
Springfield, MO

MR. BRUNER: Thank you very
much.

That concludes our business ses-
sion, Will the Diesel Material Con-
trol Committee please come to the
podium at this time.

[Mr. Bruner introduced Mr.
Donald L. Ward, Chairman of the
Diesel Material Control Committee.
Mr. Ward then introduced the
members of his Committee, The re-
port was summarized by Mr. M. L.
Wall, Mr. F. A. Blundon, Mr. L. C.
Showers and Mr. M. G. Dinius.

MR. WARD: This concludes our
paper, but before I open the floor

F. D. BRUNER
3rd VICE PRESIDENT
Asst. C.M O.-R. & D.
Union Pacific Railroad

Omaha, NB

to questions I would like to take
this opportunity, on behalf of all
the members of this Committee, to
thank the Chicago Railroad Diesel
Club, the officers and members,
for the opportunity they gave us
in April to make our preconvention
presentation. They were most at-
tentive, and we thank them for the
opportunity, We will now open the
floor to questions.

MR. DAN TURNER [SAB Har-
mon Industries, Ine.,, Grain Valley,
Missouri]: I would like to know
what the effect of robbing parts
from locomotives has on the parts
warranty.
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MR. D. L. WARD [Engineer
Motive Power, St. Louis-San Fran-
cisco Railway, Springfield, Mis-
souri]: That section of the paper
was written by Bob Hall, of GE.
Unfortunately Bob is in school this
month and is unable to be here.
I wish he were present. We also
don’t have a representative from
EMD on the platform today, but
I asked Bob to let me know, be-
cause we had a suspicion that war-
ranty might be questioned.

He wrote me concerning this
matter, saying that robbing ma-
terial from a stored locomotive
that is under warranty, and apply-
ing it to an old locomotive, will
cause the part to automatically
- lose warranty. If a customer, let's
say GE, maintains records of new
parts applications and the robbing
of parts from one locomotive and
applying them to another, if the
records are not often kept, this
tends to destroy warranty also.
Finally, he said that application
of old robbed components to an
in-warranty locomotive, one that
is running and in warranty, the
fact that you put the robbed parts
on it could possibly affect the war-
ranty, and GE would deal with
these cases on an individual basis.
I have no definite answer as to
how badly robbing materials will
affect warranty.

Any other questions?

MR. D. G. GOEHRING [Man-
ager, Maintenance Planning, Na-
tional Railroad Passenger Corpo-
ration, Washington, D.C.]J: You
mentioned the reasons for robbing
a locomotive of parts. The report

says, “The storehouse cannot sup-
ply the needed part upon request,
and since the part is not available
to the maintenance man, the loco-
motive cannot be returned to
service,”

I agree with that, but I think
there is one other point. I think
another reason why parts are
robbed is because people in the
shop don't take it upon themselves
to try to find in the storehouse the
part that they need. Many times
I have had experience where parts
have been in the storehouse and
not drawn out for application to a
locomotive because it was easier
for the employee to take the part
off an adjoining locomotive. Then
when that adjoining locomotive was
to be returned to service it also
had to be repaired due to the
missing part, sometimes unknow-
ingly. So, some of the onus be-
longs to the mechanical people for
the robbing of parts, not to just
the material people.

MR. BUTLER: I have a sug-
gestion. Right now we have over
800 serviceable locomotives stored,
and three weeks ago we had over
1,000. To prevent anybody from
robbing, we banded the locomo-
tives with steel banding, and we
had over 1,000 locomotives banded.
We had people checking the bands
as they went through the yards.
We didn’t lose anything. You just
have to break them of the habit of
cannibalizing locomotives. It is too
much trouble to cut the bands and
re-band them.

VOICE: Can you give us some
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examples of seasonal and cyclical
items?

MR. F. A. BLUNDON [Regional
Manager - Material, Burlington
Northern, St. Paul, Minnesota]:
Some examples of seasonal items
as pertains to locomotive mainte-
nance are carbody air filters, anti-
freeze, methanol, water coolers,
cab heater cores, other radiator
cores, and washing chemicals that
are used for carbody cleaning.

Cyclical items are items used
more or less continuously, such as
piston rings, cylinder heads, repair
parts for traction motors, air com-
pressor parts, and power assem-
blies,

MR. R. G. CLEVENGER [Gen-
eral Electrical Foreman, Atchison,
Topeka & Santa Fe, Kansas City,
Kansas]: I would like to ask the
Committee if they have ever given
any thought to how much the cost
of an item should be before it is
claimed for warranty. A point in
question is the modular cards on
all of our new locomotives. They
have quite a bit of solid state
equipment on them which is quite
cheap if you buy it yourself. Be-
cause of this, sometimes it is not
worthwhile to claim warranty on
an item such as this. I just won-
der if anybody has a feeling on
how much you should pay before it
is worthwhile to claim warranty.

MR. WARD: Four years ago the
Committee had a paper on war-
ranty, and the fact that a lot of
railroads failed to claim warranty
on a great number of items that
they removed or replaced on lo-

comotives, We never set a lower
limit. We were looking at major
items. We have never really
looked dollar-and-cents-wise at
where you would cut it off, where
it would no longer be economical
to claim the warranty. We might
study that next year in our paper.

MR. CLEVENGER: One ecard
on GE locomotives has to do with
the modulator card. It has a par-
ticular multiplier item on it that
runs roughly $300, yet if you lose
a transistor on that card, it might
cost you $1.50 to replace it. Does
that void the warranty? If it is
the multiplier that went out, I
would say sure, turn it in on war-
ranty. But I questioned them on
whether it is really worthwhile to
turn all of those in on warranty.

MR. WARD: Would anybody
from GE like to comment, since
we don’t have anyone from GE
here and there is a specific ques-
tion?

MR. FOREST MITCHELL:
[General Electric Company]: Bob
raises a very good point that you
have to consider individually. On
the cards he mentioned, for ex-
ample, if you did unit-exchange it,
you would be charged a basic
charge, and only the failed com-
ponent would be replaced, which
in this case would be the cheaper
transistor. If, however, the larger
component was damaged, then ob-
viously the charges would be to
the General Electric Company.

There would be a basic charge,
Bob, which would include the labor
to take it apart and put it together
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again, but no charge for material.
So, it would be to your advantage,
if you had a card with many de-
fective components, to claim the
warranty. If, however, you know
that the component that is defec-
tive is a minimum expense, you
probably would be better off re-
placing it yourself.

I am speaking as objectively as
I can, because there is a basic
charge on each individual card.
You could carry this example all
the way through to a major com-
ponent if you wanted to.

MR. BRUNER: Concerning war-
ranty on electronic parts and the
repair of those components, I be-
lieve it would be dependent upon
the capability of the individual
railroad. On the Union Pacific we
have a very good electronics de-
partment located in our shops at
North Platte that is very capable.
We have two card testers which
are used for routine checking and
also for finding failed components
on defective cards. A railroad may
consider a local electronics house
to perform running and routine
maintenance, which may reduce
the cost and turn-around time in
component repairs. These decisions
would necessarily have to be made
by each individual railroad.

MR. WAYLAND DOYLE [Mis-
souri Pacific, Kansas City,
Missouri]: I would like to suggest
an alternative to robbing material,
and that would be borrowing from
other railroads. I know Mr. Clev-
enger has helped us in Kansas City
from time to time. I trust we have
helped him, too. That may be a

less expensive way of getting ma-
terial.

MR. W. R. JAMES [General
Manager Locomotive - Operations,
Chessie System, Huntington, West
Virginia]: Mr. Ward, I would ap-
preciate further comments from
you or your Committee with regard
to the reclaimed power assemblies
using vendor-repaired items, and
specifically has your Committee
recapped the principal defects that
contributed to the premature fail-
ures? I notice in the report you
referred to a percentage of them
having failed within seven months.

MR. M. G. DINIUS [Superin-
tendent Locomotive - Mechanical,
Ilinois Central Gulf, Chicago, Illi-
nois]: Mr. James, I don’t really
know how to answer your question.
I am not sure what you are looking
for. The vendor-repaired chrome-
plated liners and welded heads
started to fail for head seal leaks
and valve blow in the first seven
months. If it was a defective head
or liner he could return it to the
vendor for warranty. Does that
answer your question?

MR. JAMES: No, it doesn’t
really, What we .are looking for
is improved performance. I am
trying to get an expression as to
true cost. Did your Committee
recap and identify those prema-
ture failures upon teardown, pin-
pointing the exact reason that
caused the failure?

MR. DINIUS: No, I don’t think
we did, .Mr. James.

MR. WARD: If there are no
other questions, I will call on Bud
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B. A. CUMBEA

Gen. Mgr. Locomotive Maint.-Engineering
Chessie System

Huntington, WV

Cumbea, Regional Executive, to
summarize the paper.

MR. CUMBEA: First of all, I
would like to mention that I am
kind of a last-minute substitute for
this job. I would also like to con-
gratulate the Committee on an
excellently prepared and presented
paper.

The audience participation this
year so far has been much better
than it was last year, and I com-
pliment the audience for this.

Having the proper material at
the right place at the right time
is certainly among the top prob-
lems facing the locomotive main-
tenance officer. The approaches of-
fered here are a step in the right
direction. Good communication and
cooperation between mechanical de-
partment and material manage-
ment people cannot be overempha-
sized. This is probably the single
most important point of this paper,

and offers a topic for future con-
tinued discussion.

I might comment on a couple of
the questions that were asked, and
give you the benefit of some pre-
vious experience.

One is on the matter of value
on warranty material. About 26
years ago on the C&0O we had a
policy of not claiming warranty on
anything less than $100. The paper
work, the extra handling, and so
on, we felt overrode that cost.
With today’s inflation I am sure
that is a pretty conservative figure.

Regarding Bill James’ question
on premature failures of power as-
semblies, this is an area that takes
an excellent computer to properly
document and determine what the
real problems are, and the advan-
tages of shop overhaul procedures.

I will now turn the microphone
back to Frank Bruner.

MR. BRUNER: Thank you very
much, Bud. You filled in very well
for Mr. Gregory.

I want to congratulate the Com-
mittee on doing a very fine job
on this paper. It was a difficult
paper to cover. However, the
speakers were able to bring out
audience participation, which was
also outstanding.

Material handling and material
inventory, and at the right place
and time, must be followed closely
to keep rolling stock going at the
least cost. The sharing of infor-
mation between the railroads and
the suppliers being involved in
forecasting material needs is going
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in the right direction, and I hope
will continue,

I will now turn the microphone
back to Mr. Long.

PRESIDENT LONG: That was
a very good presentation, and a
fast one, too.

I have a few announcements.
When you get the transcript of
your remarks, correct them and
return them immediately to the
reporting company. Stay out of
the supply hospitality rooms dur-
ing meetings. Let’s enroll every
supply member we can.

On Wednesday morning we will
have the What’s Your Problem
panel, If you have any unanswered

questions, please turn them in to
any of the officers and they will

.see that they are presented to the

Committee. Let’s not forget that
our first and most important meet-
ing of the new Association year
is scheduled for Wednesday after-
noon in Room 418,

At this time we will call the
session recessed. I would like to
ask for a rising vote of thanks to
this Committee for its fine pre-
sentation.

[The audience arose and ap-
plauded.]

[The meeting recessed at 3:10
p. m.]
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TUESDAY MORNING SESSION
September 23, 1980

REPORT OF THE COMMITTEE ON FUEL AND LUBRICANTS

J. D. SMALLING, Chairman
Chemical Engineer
Southern Pacific Transportation Co.

San Francisco, CA

The meeting reconvened at 9
am., Mr., J. H. Long, President,
presiding.

PRESIDENT LONG: At this
time I would like to call on Vice
President Dick Holmes to act as
officer of the session.

MR. HOLMES: We are starting
right on schedule. We have a good
representation here. We are now
ready for the 1980 report of the
Committee on Fuel and Lubricants.
Mr. John D. Smalling, Chairman.

[Mr. Holmes introduced Mr.
Smalling, Chemical Engineer,
Southern Pacific Transportation
Company, San Francisco, Califor-

4th VICE PRESIDENT
Chief Chemist

Union Pacific Railroad
Omaha, NE

nia. Mr, Smalling then introduced
the members of his Committee, Mr.
E. A. Goff, Industry Sales Execu-
tive, Mobil Oil Company, Chicago,
Illinois, summarized Part I of the
report.]

MR. SMALLING: We will open
the floor to discussion. Are there
any questions?

MR. MEDOVICH: We on Con-
rail don't want to mix high VI oil,
because of the way we measure
viscosity. My question is directed
to the oil suppliers.

If we wanted to switch in the
near future across the board to a
high VI oil, 8 to 10 million gal-
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lons a year, would it be available?
Secondly, what is the cost differ-
ential ?

MR. J. F. HILLARD [Senior
Product Engineer, Texaco, Beacon,
New York]: Let’s repeat the ques-
tion so we are sure we all under-
stand it. The question is that
Conrail does not want to mix me-
dium and high VI engine oils, and
they want to know if 8 to 10 mil-
lion gallons of high VI oil would
be available to them next year.
Secondly, what would the price
differential be?

The second part of the question
I will not answer because I hon-
estly don’t know what the pricing
situation is. I don’t know if there
would be a price differential or
not.

The first part of the question I
should answer in a broader sense
than just Conrail. I am sure there
are suppliers who could make 8
to 10 million gallons of high VI
oil available to Conrail or any
other given railroad. The problem
that will come up if all railroads
decide they don’t want to mix oils,
and go strictly to high VI oils, is
that those oil companies that now
have adequate supplies of high
viscosity naphthenic base oils which
they are putting into their railroad
oils will then have to switch from
these to high VI stocks which are
now being used in other areas.

Regardless of the situation to-
day, which is that in most cases
there are adequate supplies for
all Iubricants and fuels, the future
is not going to be that way. In
order to let the railroads have the

best possible availability, the only
way you are going to do it is to
accept mixing of medium and high
VI oils, This is the way you are
going to get the maximum avail-
able for the longest length of time.

I, as an oil company representa-
tive, would hate to see people
across the board go to demanding
strictly high VI oils. I am sure one
or more companies would probably,
in that case, have to get com-
pletely out of the diesel. engine
oil supply field. ]

There is nothing inherently
wrong with mixing oils, and I say
this with all due respect to EMD
and their position, that they would
not like to see a given railroad
mix these types of oils. As a mat-
ter of fact, for years what you
have been receiving is a mixed
oil. You end up with a 70 VI
oil in most cases by taking a
nominal, very low VI and nom-
inally very high VI oil and mix-
ing them together to produce
a 70 VI oil. So, what you are
talking about, as far as mixing
oils is concerned, is not very dif-
ferent from what you have been
getting in the past.

So, I think the answer to the
Conrail question is that undoubted-
ly someone could supply the 8 to
10 million gallons they are looking
for. If the entire railroad indus-
try went this way, it would be a
negative factor in trying to make
sure you had an adequate supply
of lubricating oils.

As to the price, I am sorry I
can't answer that. I am sure if
you talk to some of our Texaco
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representatives who are in the
marketing end of it they will be
able to help you, but I can’t an-
swer that question.

MR. SMALLING: Are there
any other oil suppliers who would
care to speak to this? Since we
are on the subject, I would like to
hear the engine builders’ views on
the mixture of medium and high
VI oils.

MR. THOMAS PRATT [EMD,
LaGrange, Illinois]: EMD’s view is
not that we object to the mixing
of high and medium VI oils. That
is stated in one of our POINTERS
(11L-79). The objection comes
from the difficulties that we feel
would be encountered by the rail-
road labs in determining even
smaller viscosity increases or de-
creases due to the fact that this
would have to be done at 210°.
That is the main problem we see
with it.

MR. SMALLING: As you may
recall, the subject of viscosities
was covered in last year’s paper.
There are two types used to check
for fuel dilution and oxidation on
the railroads.

The high VI oils may be deter-
mined by the viscosity at 210°F
with no problems, but if you get
into a mixture of the medium and
high VI oils you may encounter
difficulties while running the vis-
cosity at 100°F.

MR. CHARLES LENZINI [En-
gineer of Tests, Missouri Pacific
Railroad, St. Louis, Missouri]: I
would like to say that the Missouri
Pacific has been testing lube oils

at 210°F for 30 years without
problems, and for the last year we
have been mixing high VI and
medium VI oils without problems.

MR. J. G. HOFFMAN [Manager,
Combustion Engineering, General
Electric Company, Erie, Pennsyl-
vania]: From GE’s point of view
with respect to mixing and using
high VI and medium VI oils, we
recognized what Tom is saying:
It definitely causes difficulty in
lab control.

In our view, with respect to
whether it will or will not work
in the engine, there is no problem.
Certainly Jack Hillard’s point, that
the majority of medium VI oils
being obtained today are mixtures
of high and medium VI, is not 100
per cent true. The real problem
that I think the industry has to
recognize is that even if railroad
A, B or C decides to use all high
VI or all medium VI, as the case
might be, in today’s world of rail-
roading locomotives do not remain
on railroad A, B or C. Thus, the
real problem is not with an indi-
vidual railroad controlling viscosity
on its own locomotives, but rather
the question which develops when
railroad A examines a sample of
lube oil from some other road’s
locomotive, not knowing what is in
the crankcase, and then tries to
make a judgment of what the de-
termined viscosity means.

It is a real problem, but one
which is amenable to a solution
of using 210°F viscosity as the
check point. The 210 viscosity
really is the more important value,
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anyway. The problem arises in
remote oil control stations rather
than the main lab. The attention
to details of the test temperature
is in fact quite vital. A change in
temperature of the bath by a tenth
of a degree upsets the whole pic-
ture.

MR. LENZINI: The basis of our
success and control of the viscosity
at 210°F is that we specify the
viscosity of the new oil to be 78
to 80 Saybolt Seconds at 210°F.
‘We will take one second over and
one second under ocecasionslly, but
not consistently, and the oil com-
panies have been able to supply
us with oil in this viscosity range.

[Mr. Hoffman summarized Part
II of the report.]

MR, BUTLER: Jack, you spoke
about the tests on some of the
fuels used in the early 1950s. If
my memory serves me, in those
days we were using fuel on some
of these tests that had cetane as
high as 48 or 49, and we had tre-
mendous problems keeping rings
in the 4-cylinder engine. Would a
higher cetane have any effect on
today’s locomotives?

MR. HOFFMAN: I am not sure
I remember the incident you are
talking about. Generally speaking,
the answer is no. Nor, generally
speaking, will you receive any
benefits with very high cetane
number except as a blending stock
for something like some coal-
derived material which has a zero
cetane number.

On the other hand, a very low
cetane like 16 or 17, because of

its poor ignition characteristics
or long ignition delay, does not
ignite until too much fuel has been
injected. When it does ignite, the
rate of pressure rise in the cylin-
der is excessive, and an audible
knock develops which certainly
could lead to ring breakage.

MR. BUTLER: I probably had
that cetane reversed. It must have
been the low cetane. Thank you.

MR. PROPP: In your report you
mentioned that in the next five
years, with limited availability of
fuels, we should be considering the
heavier residual fuels. I know work
was done by railroads some years
ago, and a few roads consumed
some heavy residual oils. What {s
the current status? What are you
as engine builders or oil companies
doing today in using blends of 10%
to 26% of these heavier fuels, and
what have been the results?

MR. HOFFMAN: 1 will reply
first, and then I will ask EMD
or anybody else to address the
question.

The question is, “Is there any
current work going on with blends
of residual materials and diesel
fuel?” The answer is yes. From
our position, there is. We have
recently completed a 100,000 gal-
lon full-scale multicylinder evalua-
tion of*a 10% No. 6 oil in 90%
distillate fuel. No special handling
was required with the particular
products that were blended. No
heating was required. The pour
point was approximately zero. No
problems were encountered, either.
I recognize that 100,000 gallons
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compared to the use of fuel on
a railroad is a small quantity. By
the same token, 100,000 gallons is
a relatively long lab durability
‘test.

MR. D. M. LAMBERT [Techni-
cal Engineer, EMD, LaGrange,
Illinois]: Presently EMD is in the
process of looking at certain re-
sidual blends. However, I think
you will find that because of the
nature of the residuals it is not
well defined as to what those re-
siduals are. If you get a residual
fuel from one location as com-
pared to another, there could be
some drastic differences.

There are some extensive evalu-
- gtions required in terms of vana-
dium and sodium content, in these
fuels, as compared to what it
will do to the durability of our
engines. Because of that, you have
to approach it slowly. That is what
I am saying. The work is in pro-
cess, however.

MR. SMALLING: This question
was just passed to me, and it is
a very timely one. You will re-
member the slide chart Jack pre-
sented proposed Grade 3 diesel
fuel. The ASTM committee has
never given a specification for
this fuel. Would someone on the
LMOA committee comment on
Grade 3 fuel?

MR. J. L. WILKISON [Staff
Engineer, Shell Oil Company,
Houston, Texas]: Much to the sur-
prise of many people, the proposed
#3D fuel got a rather poor recep-
tion in the ASTM D-2 committee.

Some oil company representatives
as well as some railroad repre-
sentatives voted against the pro-
posed #3D specification. Some oil
companies objected because of
logistical problems associated with
the manufacture and distribution
of another fuel. Some railroads
objected because they do not want
to use a #3D type fuel.

One may question whether or
not these are valid objections. For
example, a #4D specification
exists, but many of the oil com-
panies do not distribute this prod-
uet nor is it used very much in
diesel engines. The proposed #38D,
at least for this year, is not going
to be approved by the ASTM.
However, it is not dead, as I
understand it.

The representative of my em-
ployer, who is a voting member
of the ASTM D-2 committee, says
it will come up again next year,
and hopefully, maybe by the end
of 1981, it will eventually become
an ASTM standard. But I believe
very definitely there is a need for
this type of fuel, as Jack Hoffman
has indicated, so that when the
#2D crunch does come again, like
it did in 1979, a viable alternative
to #2D will be available for the
industry.

MR. HOLMES: I might expand
a little bit on that. I was at the
ASTM meeting at Chicago where
the ballot was taken and the eom-
mittee turned down the proposed
#3D spec.

In addition to the points that
Jim Wilkison has made, there are
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some serious questions to be con-
sidered. One of the questions was
whether, indeed, a #3D or de-
graded spec would increase the
availability of the fuel oil. A lit-
tle bit of background on that:

It is my understanding that even
with present capabilities, refinery
flexibility with present type crudes
will allow some of them 11% or
even more variation in the produc-
tion of various cuts. In other
words, right now some refineries
can produce possibly 11% more of
distillate fuels. Of course that
means a barrel of crude is still
just a barrel of crude in quantity.
If middle distillate produced is in-
creased 11%, the gasoline and
other products will be decreased.
With the gasoline use decreasing,
that may be a possibility.

Also, for heavier crudes that are
coming out of the Rocky Mountain
Overthrust Belt area, refinery ad-
ditions or modifications have been
been made to increase the effici-
ency of the production of certain
cuts from this crude. In other
words, they can get more out of
that barrel of the desired cuts;
more gasoline, more distillate and
less asphalt. So, that is possibly
a potential increase in available
distillate from that area.

As Jim said, some oil companies
took a negative attitude about
stocking two .types of fuel oil
Right now, if a #8D specification
were put on record, there is a
strong possibility that some oil
companies are going to produce
#2D or they will produce #3D,

not both. Refineries may not have
the storage capacity to store these
two types of products which are
that close in characteristies.

These views are supported by
some of our Committee members
and were conveyed to ASTM. Why
should the railroads buy a de-
graded product now that they don’t
want, and that isn’t really neces-
sary at this point in time ? Having
a #3D specification on the books
would be acceptable to be used as
an available alternative to #2D if
adequate supply of that became
short. A serious concern ‘'is that
some suppliers may limit their
production to a single specifica-
tion distillate, which could be less
desirable #3D. An emergency spe-
cification may be more appro-
priate.

A concerned company in this
regard is one of our major sup-
pliers.

The other serious exception that
was taken—and this was by GMC
Research—was in regard to small
diesel cars. I think Mack Truck
was one other, for truck diesels.
In regard to the 90% distillation
level being increased, they are
seriously concerned about possible
increase in smoke produced. With
improvements in diesel engine de-
sign at the present time, the smoke
level is low in a good operating
engine.

Considering a significant change
in the 90% level raised a question
about potential increase in the
smoke, Considering cetane num-
ber reduced to 37—sure, a diesel
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engine would run on that. How-
ever, in allowing that to degrade
along with the other parameters,
it could contribute to trouble start-
ing a locomotive in the wintertime,
or other undesirable side ‘effects
such as poor injector lubrication
and pumping the fuel oil..

Another thing is that #3D spe-
cification would allow deeper cut
into the gas/oil fraction. This
means that the wax content is
going to increase measurably, and
that is one of the banes of the
railroad’s existence during deep-
freeze periods in the wintertime.
There again, this isn’'t what we
want.

I don’t think there have really
been any firm forecasts made be-
yond 1985, but barring significant
reduction in foreign crude I believe
our supply of diesel fuel oil is
going to continue for railroad use
generally much the same as it has
been into the foreseeable future,
even beyond 1985.

Characteristics of fuel oil for
railroads should closely resemble
present product or with predeter-
mined deviations, even from other
sources, as shale oil, and so on.
Much of this depends upon eco-
nomics and the extent to which
products are refined. There are
other areas where alternate fuels
are much more suitable, such as
gasoline extenders, refinery feed-
stock, boiler 'fuel, and the like.
This would relieve pressure on
availability of fuel for transpor-
tation.

This doesn’t mean to say that

we cannot make significant gains
for the industry by research in
alternate fuels. In fact, as a mem-
ber railroad we are supporting
the AAR-SwRI Work in which
Jack, too, has been an active par-
ticipant. We are in complete agree-
ment with everything he said about
that.

Testing is going on, but it is
my impression from what I have
heard from the builders so far that
we are going to have to continue
to use, with their engine as pres-
ently designed, distillate fuel or
something that looks close to it in
the foreseeable future, because use
of a radically different product
would require design modification
in the engine itself. This takes
longer range development. Imme-
diate research is appropriate to
determine “how bad” a fuel can
be used in the diesel engine, and
what are the tradeoffs.

MR. HILLARD: Dick was talk-
ing about the #3D spec. I don't
know whether he got off onto
something else or not, but maybe
I misunderstood him. I think he
just said the diesel engine builders
would not say their engines will
operate properly with #3D. Did
I misunderstand what you said?

MR. HOLMES: No, I am sorry.
What I meant to say was that we
would be operating on distillate
fuel or something that looked like
it for some time. Nobody says an
engine won't run on the #3D spec.
It will not run as well, and with

.more potential problems in main-

tenance or environmental effect.
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Research data should be obtained
first to show extent of adverse
effects.

MR. D. M. LAMBERT [Techni-
cal Engineer, EMD, LaGrange, Il-
linois]: As far as EMD is con-
cerned, we feel that with minor
modifications of our engines we
could burn a #3D fuel, but there
is quite a bit of question as to
what finally #83D is going to be
when and if it is accepted. So, until
that time we have to wait until
#8D is in existence. It is not a
question of acceptability or usa-
bility in our engine.

MR. PRATT: I would like to
clarify a few things about the
#8D fuel. It does not represent
a fuel that cannot be burned in
the EMD engine, nor in the GE,
I am sure. The #3D spec does
allow for higher sulfur content,
and that will naturally cause in-
creased component wear and will
probably require a higher alkaline
reserve lube oil, but it can be
handled.

As Dick pointed out, I believe
there could be some cloud point
problems with this product.

The other thing with regard to
the alternate fuels, such as alco-
hols, and depending on the prop-
erties of coal and shale derived
syn fuels: If these products are
not fully upgraded they could re-
quire rather drastic engine modi-
fications if, in fact, they had to be
burned in a state where they
reflect very low cetane character-
isties.

I believe as Dick does, that
down the road I would expect the
diesel engine will be seeing shale-
derived fuels which will be quite
similar to the #2 product that is
being used today.

MR. HOFFMAN: I don't intend
to get into a debate with Dick
concerning points of view with:
respect to fuel specifications. The
proposed #3D specification falls
within GE’s broadest fuel spec at
the present time. I think the real
point is not whether ASTM adopts
that specification or some similar
one, but rather that most railroads
(or many railroads) in this audi-
ence are using fuel oils that are
well beyond their present specifi-
cation right now. This is not be-
cause either they or we want to,
but at times of supply crunch it
is necessary for them to take what-
ever they can get. Oftentimes
those fuels approach or go beyond
the suggested #3D spec.

1 personally don’t care whether
#3D is adopted as a particular
spec, or not. I think it might
expedite additional product being
available, The message I want to
leave with you is that we can ex-
pect changed fuel quality to what
we have been used to in the re-
cent past: sulfur contents of .3,
cetane numbers of 46 and greater,
and very moderate end points of
600°F. We are going to see
changes. We had better continue
to work at defining just what can
be used with & minimum amount
of maintenance changes.

MR. G. H. BARKER [Chief Me-
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chanical Officer, Soo Line Rail-
road, Minneapolis, Minnesota]: In
addressing the question of avail-
ability of petroleum products, could
your Committee give us an update
on the use of synthetic or the high
performance lubricating oils that
are now being marketed for auto-
motive use?

MR. SMALLING: Would anyone
on the Committee care to comment
on the synthetic type oils at this
time? Synthetic lubricants were
covered in a paper by this Com-
mittee three or four years ago.
I don’t know if there has been
an update or not. Possibly the oil
suppliers might like to comment.

MR. E. A. GOFF [Industry Sales
Executive, Mobil Oil Corporation,
Schaumberg, Illinois]: As John
said, we covered this in a previous
paper. In our Committee meeting
this came up, as to whether or
not we ought to talk more about
it this year.

Regarding the use of synthetic
lubricants, one of the things that
you have to face is that synthetic
lube oils cost a great deal more
than the lube oils you are using
now, The plain economics of it
will probably retard the use of
gsynthetics, plus the practice of
controlling your operating costs.
We heard some numbers in our
Committee discussion that Jack
Hoffman gave us, as to the amount
of money that it costs to operate
locomotives per mile, and yester-
day in the keynote address Mr.
J. W. Gessner talked about the
cost per ton mile.

If you start to use synthetic lube
oils in your locomotives and are
comparing round numbers—if your
present lube oil costs you $3 a gal-
lon and you will raise that to $9 a
gallon, you then are going to in-
crease the cost of the ton mile
operations of your railroad, and
that is one of the reasons why we
haven’t given it much space in our
Committee paper.

MR. BARKER: Along with an
increased cost of lubricating oil, at
least the manufacturers of syn-
thetic lubes are claiming offsets
in the use of fuel. So, until we
have those figures in front of us,
I don’t think we should make a
judgment as to whether or not
it will increase the cost of opera-
ting the railroad.

Your answer did not address the
high performance type lube oils
that are now being marketed. Arco
graphite, for example.

MR. V. E. BROMAN [Product

Engineer, ARCO, Harvey, Illi-
nois]: The first name you men-
tioned is ARCO graphite. Of

course it arouses a lot of sparks
of interest as far as ARCO is con-
cerned.

Basically, ARCO graphite per-
forms best in high speed engines
where rubbing is a factor. Large,
slow speed engines with built-in
clearances have less need for frie-
tion modifiers. Graphite forms a
bond with cylinder walls or other
moving surfaces. This requires
about 700 miles in an automotive
engine. The graphite layer reduces
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friction by shearing a laminar
layer when two surfaces make
contact.

In the case of high speed en-
gines there is a lot of rubbing, and
the need for a friction modifier
has a great deal of potential. So,
in high speed trucks and in auto-
motive engines ARCO graphite
has worked very, very well. The
average fuel savings are about 5%.
A recent Department of Energy
report confirms this savings. They
found in their own independently
run tests about a 4.6% savings.

When you start applying fuel
savings ideas to a diesel engine
such as a locomotive, the problems
are unique to these engines. The
lubricant is quite different com-
pared to either truck or automo-
tive engine oils. We can, however,
apply diesel truck engine oil de-
velopments to the locomotive and
find a fuel saving potential.

One distinet possibility is multi-
grading. Multigrading can give
about 2% - 3% fuel savings. Even
if the savings were 1%, that would
be a very sizable amount of fuel
as far as the railroads are con-
cerned.

The reason multigrading might
work is that it allows for the use
of a lower viscosity base oil, and
this lower viscosity base oil re-
quires less engine energy than a
higher molecular weight base oil
such as is used in SAE40.

Let’s consider the properties of
a VI improver. When it gets cold
it contracts, and when it is hot it

expands. As a consequence of this
property of expanding and con-
tracting, a multigraded oil can be
built with the viscosity of a 10
or 20 SAE grade at low tempera-
tures and those of a 40 or 50 grade
at engine temperatures. When the
multigrading principle is applied
to a locomotive oil there is a lower
energy demand required to operate
the engine, and this can be trans-
lated into fuel savings.

There are reasons why this idea
hasn’t been put into practice in
locomotive engines as yet. The
available additives when not ther-
mally stable, as a consequence
gave high groove fill which was
unacceptable. Now new technol-
ogy has come along with very
good, thermally stable VI im-
provers which allow the multi-
graded oils to be used in diesel
engines.

Currently 16W-40 oils are gain-
ing wide acceptance in truck
engines. The choice in railroad en-
gines would be a somewhat higher
viscosity oil, such as a 20W-40 or
20W-50. An important part of
any such test would be very ac-
curate fuel consumption records.
Fuel consumption records are
needed to document whether the
change in multigrade oils is going
to be economically worthwhile.

Now, to answer the rest of your
question, concerning high per-
formance oils. High performance
oils have been made using a
very new technology as fdr as
locomotive engines are concerned.
This new technology allows over-
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based additives (products with
a great deal of alkalinity) to
be used in the presence of a
silver insert bearing. Normally,
silver insert bearings would be
destroyed by the presence of high
alkalinity. This technology has
resulted in very low top groove
fill in both the 2- and 4-cycle en-
gines, and in the availability of a
great deal of base or alkalinity.
This alkalinity handles combustion
products that would normally de-
grade or shorten the crankcase
life of an oil.

As you all know, there are
plenty of engines that use one
gallon of oil per 100 gallons of
fuel still running around. Make-up
oils allow fresh oil to be added to
refortify the additive system, Once
that refortification has occurred,
the crankcase oil can continue to
function, thus extending its life.
With the newer low oil consump-
tion engines that control the amount
of oil that is used, we no longer
have this make-up oil advantage
or privilege (whichever it is).
Therefore, the higher alkalinity
oils are needed in these low con-
sumption engines in order to con-
tinue to get reasonable crankcase
life.

These oils have the potential for
good performance under severe
operating conditions. They add 10
or 13 total base number to the
crankcase compared to 7 to 9 for
current technology oils.

MR. NEELY: I would like to
address my remarks to Mr, Lam-
bert of EMD. Prior to 1978 I ran

gears in my traction motors for a
distance of 3,000 miles and had no
problem with lubrication. On the
EMD’s recommendation I changed
to a lithium based grease. Within
one year’s time I ran into major
crises on my railroad because I
was running out of lubrication.

I ran tests on old gear cases—
in other words, the ones that had
been in for a long time—and found
that my maintenance practices
weren’t up to what they should be,
so we tried to correct that problem.
Then we found that this lithium
based grease wouldn't last in the
old gear cases, so we tested the
lithium based grease in new gear
cases, and found we could barely
make 1,500 miles without running
out of gear grease. So, we went
to the gear grease manufacturers
and they supplied us with a lithium
based heavy type grease which we
are now getting.

I know the Burlington Northern
is having the same problem. I
saw a paper the other day from
them. I wonder how much of a
problem there is in the industry
with this lithium based grease.

MR. D. M. LAMBERT [Techni-
cal Engineer, EMD, LaGrange,
Illinois]: You have caught me
unaware. I am not very familiar
with that particular problem. I
hope one of my people who is here
is a little more familiar ‘with the
situation.

MR. BUTLER: We are having
the same problem, Bob, and we
have adapted the GE special lithi-
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um based grease. We are hoping
that will get us out of trouble. Our
trouble started when the 90-day
inspection came in. We are trying
to stretch everything out to meet
the inspection. We have a 15-day
inspection and a 45-day inspection.
On our GP40 and GP40-2 units we
are adding grease on the 15-day
inspection, and on the 2000 horse-
power and above we are adding it
on the 45-day inspection, but we
do think the GE spec is a better
spec. There was a meeting in Chi-
cago two weeks ago between EMD
and GE on this very subject. How-
ever, to date I haven’t heard any
of the results of that meeting.

MR. D. M. WALKER [Diesel
Superintendent, Southern Railway,
Atlanta, Georgia]: We -changed
over in February and would con-
sider we are into a major problem
already.

MR. HOFFMAN: There was a
meeting in Chicago called by the
AAR to address that particular
problem about a week ago. There
were GE and EMD representatives
there. The AAR has asked the
American Society of Lubrication
Engineers’ railroad group to try
to help them define the specifica-
tion or whatever else needs to be
done to solve the problem, Beyond
that, I really can’t comment.

MR. KJELL AXELSON [Man-
ager Motive Power, Burlington
Northern, Ine., St. Paul, Minne-
sota]: We are having a problem
with lithium based grease in our
gear cases. We have retention
problems. We are fearful of mi-

gration to the traction motor ar-
mature bearing. As a matter of

-update, I think we are all in the

learning curve at this point. We
are looking for feedback.

To update everyone here, this
matter is getting high priority at-
tention in the AAR Locomotive
Committee jointly with the AAR
Lubrication Committee, so I think

at this point everybody is blue-

skying it and guessing, and hope-
fully within the next year we will
have some facts and figures to
develop a good, sound base for
lithium grease.

I think the intent was to im-
prove gear lubrication, and we
expected benefits with less chan-
neling and cold weather operation,
which the Burlington Northern as
well as others are faced with, as
well as to satisfy the southern op-
erating sector. It is generally
known that lithium is supposed to
have a better EP quality for gear
wear reduction, so I think we
shouldn’t give up on it but should
continue to pursue it, and hope-
fully solve that problem.

MR. JOHN HAYDEN [EMD]:
I would like to suggest that the
question be deferred to the What's
Your Problem session. I think
with the number of people who
have expressed themselves on this
problem, we can expect a pretty
good attendance and discussion.

MR. SMALLING: That is a good
suggestion, because we have run
out of time. It does seem to be a
big problem with not one or two
railroads but nationwide. We will
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have the majority of this Commit-
tee present tomorrow morning at
the What’s Your Problem session,
and that question plus many others
I am sure will be asked. Hopefully
we can come up with some answer
to it.

Gentlemen, before closing our
report I would like to thank the
Union Pacific Railroad for having
this Committee at their precon-
vention meeting., It was a very
nice turnout and it was very active,
and there were many questions
and much discussion. This is where
we go to present our problems and
maybe discuss things and come up
with some good solutions.

Now I will turn the session back
to Dale Propp for summation.

MR. PROPP: As always, this
Committtee has done a commend-
able job presenting a paper to us
here at LMOA. As shown in our
program bulletin, this Committee’s

D. H. PROPP
REGIONAL EXECUTIVE
Director of Energy Conservation

Burlington Northern,
St. Paul, MN

Inc.

theme for the 1980 report is
“Fuel and Lubricants, A New
Decade.” It is obvious we are in
a new decade. I know many of us,
during the last ten years, have
heard some of the subjects dis-
cussed today on high and medium
VI oils and associated high and
low TBN, As we look to the future,
certainly we will be discussing the
same subjects, but increasing the
numbers with TBN’s up to 30. I
understand some of those high
TBN oils are being utilized. Maybe
it sounds extreme, but with the
advent of lower quality fuels our
industry will require these changes.

You heard your Committee say
the fuel shortage is real, even
though the supply is greatly im-
proved over last year. It is
obvious we in the railroad indus-
try must continue to research the
alternatives for a means of pro-
viding fuels to the industry.

The Committee said that in the
next five years we may be utilizing
residual oils or lower grade #2s,
#3s, light #4s, or blends of these
types of oils. We did hear some
opposition, so obviously this is
going to be a debatable question.
However, all of us will have to
be willing and ready to accept
some product changes in the event
of another fuel crisis.

In the long term, five or ten
years, shale oils and tar sands will
be approved alternatives. The
Committee noted that research will
continue into the synthetic fuels
and alcohols from coal. Certainly
we can look forward to a decade
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of change in petroleum lubrication
products.

Again, I would like to thank John
Smalling, Earl Goff, Jack Hoff-
man, and every member of this
Committee for their splendid pre-
sentation today. I would like to
suggest to the new chairman, and
challenge him with, the subject of
traction motor lubricants. It is a
current subject on all our minds
which is critical and must be re-

solved in the next few months, A
status report by next year would
certainly be very worthwhile.

Now I would like to ask you to
give this Committee a big hand
for a job well done. [Applause]

MR. HOLMES: Will the New
Developments Committee come to
the podium, please. I will turn the
meeting back to President Jim
Long.

Catalogue Available.

ALTOONA, PA.

KELTY RADIATOR COMPANY

NUMBER ONE in the Industry for:

New Replacements and the Repair of Water Radiators,
Oil Coolers, Heat Exchangers, Intercoolers, Aftercoolers,
Cab Heaters for All Types of Diesel Locomotives.

New and Repaired Cores are Fully Guaranteed.
Serving the Industry Since 1946,

Warehouse. Stocks are Maintained at

CEDAR RAPIDS, IOWA

GENERAL OFFICES

2525 - 18th Street, S. W., Cedar Rapids, lowa 52404
(319) 366-1849




64

Committee on New Developments

TUESDAY MORNING SESSION
September 23, 1980

REPORT OF THE COMMITTEE ON NEW DEVELOPMENTS

D. G. GOEHRING, Chairman
Manager Maintenance Planning
National Railroad Passenger Corp.

Washington, D. C.

PRESIDENT LONG: I would
like to call on Darrell Walker to
act as chairman of this session.

MR. WALKER: It is my honor
today to introduce the chairmfn
of the New Developments Com-
mittee.

[Mr. Walker introduced Mr.
David G. Goehring, Manager,
Maintenance Planning, National
Railroad Passenger Corporation,
Washington, D.C. Mr. Goehring
introduced the members of his
Committee. Mr. Tom Enns sum-
marized Part I of the report; Mr.
T. L. Scott summarized Part II;
Mr, T. C. Whittle summarized Part

D. M. WALKER
5th VICE PRESIDENT
Diesel Superintendent
Southern Railway Co.
Atlanta, GA

III and Mr. M. E. Kane sum-
marized Part IV.]

MR. GOEHRING: That com-
pletes the formal presentation of
the paper. Because this is the New
Developments Committee, there
are a number of things that were
talked about here and that were
written about approximately 8
months ago, on which develop-
ments have gone beyond what we
have talked about here today, so
really as a New Developments
Committee we are just as inter-
ested as you are in learning and
extending what we have already
been able to tell you.
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So, at this time I would like to
open the meeting to questions and
comments or anything you people
have had in your personal experi-
ence that could add to what has
already been said.

MR. JOHN FERGUSON [Avi-
con, Richardson, Texas]: In re-
sponse to what Mr. Whittle said
about on-board controls, our com-
pany manufactures the Avicon
system that he spoke about. Since
the time the information was pre-
sented to this Committee we have
successfully completed testing on
this system, and it is in full pro-
duction,

Several things we have discov-
ered we felt were important in
engine management systems, as
Mr. Whittle said. We do monitor
speed, the fuel flow, the remaining
fuel, the different things we think
are important in monitoring an
engine and fuel management, but
one of the most important dis-
coveries we made was the im-
portance of monitoring fuel tem-
peratures because, as stated this
morning, the change in fuels and
alternate energy sources that peo-
ple are going to go into, our sys-
tems do not automatically monitor
and take into consideration the
temperature of the system.

‘We make changes due to specific
gravity and density giving an ex-
tremely accurate fuel consumption
management. We also have de-
veloped systems which‘ monitor
and measure critical temperatures
in the engine and critical pressures.
All of our systems do dialoguing.

This can be outputted to a mag-
netic tape system and can be used
for study by management-level
personnel to go back and look at
certain runs and certain arrange-
ments of the locomotives, and
what- have-you, over certain peri-
ods’ of time, as to the most effec-
tive way to set up and run the
locomotive.

Due to the microprocessor, as
Mr. Whittle said, there are changes
that need to be made in the devices
that are used, such as horsepower
measurement. One of the nice
things about a microprocessor is
that units that we now have in
production can be changed with
minor software changes at little or
no charge to the customer. Our
particular systems sell for about
$9,000. We have successfully com-

“pleted these tests on railroads,

and they will be in use throughout
1981.

MR. JOHN KOPER [Office of
Research, Federal Railroad Admin-
istration, Washington, D.C.]J: 1
would like to amplify Mr. Whittle’s
report about the locomotive data
acquisition package.

As Dave indicated a few mo-
ments ago, this is a New Develop-
ments Committee topic. Our cur-
rent expenditures today on the
development of this system, which
is a research tool, as was pointed
out in the paper, is a little over
$1 million. We hope in the future
to be able to procure additional
LDAP systems at between $100,-
000 and $200,000 a copy. These will

“be research devices also, and we
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plan to make them available to
the railroads (under cooperative
agreement(s) for testing purposes.

In addition to the testing that
was mentioned in the paper, at
Pueblo and on the Boston & Maine
last year, the system is currently
in the field being tested on the
Union Pacific Railroad. It has
been out there since the end of
June. It will probably remain
there until sometime next month,
at which time we plan to remove
it, and then on the 3rd and 4th of
December we are planning to put
on an LDAP Workshop.

It will be our second Energy-
Management Workshop in Denver.
I left some preliminary announce-
ments on the table in the back of
the room the other day. We will
be mailing out a more formal pro-
gram agenda in about a month.

This Workshop will cover the
field testing that is underway
currently; a discussion of how the
system is installed on the locomo-
tive, how it operates, and all the
details and specifics of the system.

In case everyone is not aware
of what that $1 million represents,
it represents the design specifica-
tion which was alluded to in the
paper. It also includes the fabri-
cation of the first pre-prototype.
It also includes quite a bit of test
support for the field testing that
has been going on in the last year
or so, and in addition it also in-
cludes the sensors, the transducers,
the minicomputer, the signal and
power conditioning equipment, as
well as some of the preliminary

analyses software which is neces-
sary to analyze this copious amount
of data the system is capable of
providing.

It was not mentioned in the
paper, but those 17 parameters
only actually represent about one-
third of the capability of the sys-
tem as it is designed. It is actually
a 48-channel system, and we are
currently going through a value
engineering process right now in
order to optimize some of the dif-
ferent configurations of the equip-
ment from the original design.
The design is now 3 years old, and
we are quite aware of the evolving
technology in this computer field.

Thank you.

MR. C. W. COX [Assistant Su-
perintendent of Shops, Atchison,
Topeka & Santa Fe Railway, San
Bernardino, Calinfornia]l: I would
like to know if anyone is here from
the Union Pacific who can give us
some more details on the newly
developed transducer which will
offer a longer life than the ones
presently available,

MR. A. A, CHACON [Assistant
General Mechanical Engineer,
Union Pacific Railroad, Omaha,
Nebraska)]: We are working on a
pressure - temperature transducer.
It is made by National Semicon-
ductor, and it is a completely solid
state device. There are no moving
parts in it. It can operate from
a 15 to 74 volt power supply, and
provides a linear output signal for
both temperature and pressure.
We have had one for only a short
time, but from what we see so far
it looks very good.
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MR. GOEHRING: If there are
no further questions regarding the
paper, the Committee would like
to thank the Santa Fe Railroad
for their participation at the Kan-
sas City Diesel Club in Kansas
City of our presentation in April.

Now I would like to ask Mr.
Bud Cumbea to summarize the
report.

MR. CUMBEA: Once again this
Committee has done an outstanding
job in highlighting some of the
new developments in motive power,
and they deserve proper recogni-
tion on your part for a job well
done.

In reviewing the topics present-
ed, there are several comments
-which may create some further
discussion at the What’s Your
Problem session tomorrow, but
which may be expanded on in some
future papers.

First of all, the 92-day federal
inspection requirements are now a
reality. However, gear case lubri-
cation and motor support bearing
lubrication require having a loco-
motive over a pit on a more fre-
quent basis. We challenge the
builders and suppliers to concen-
trate on new developments which
will allow a locomotive to run the
full 92-day period without sched-
uled attention.

Maintaining the status of modi-
fication projects continues to
present a problem at staff or
headquarters locations. We would
like to have further discussion on
methods for insuring integrity of
records covering modification prog-
ress and status.

On-board monitoring is certainly
a promising area, and offers a
never-ending topic for future dis-
cussion,

Finally, all industry is becoming
more and more goal-oriented. Com-
puters offer the means for de-
veloping and monitoring goals in
areas where manual systems are
not feasible. One area where goals
are definable and measurable con-
cerns manpower efficiency. Per-
haps the Committee would like to
tackle this in a future paper.

Once again, this Committee has
presented a very timely and in-
teresting paper, and deserves our
thanks. However, before you give
them your recognition our Presi-
dent, Jim Long, has some closing
announcements. Thank you.

PRESIDENT LONG: This Com-
mittee has made an excellent pre-
sentation, and we thank them.

I have a few announcements.
Correct your transcripts imme-
diately and return them to the
reporting company. Stay out of
the hospitality suites while meet-
ings are in session. Let’s go after
every supply member we can get,
and remember the What's Your
Problem session tomorrow morn-
ing. If you have any questions,
turn them over to any of the of-
ficers.

Now I will call for a rising vote
of thanks to this Committee, after
which we will recess until two
o’clock this afternoon.

[The audience arose and ap-
plauded.]

[The meeting recessed at 11:40
am.]
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TUESDAY AFTERNOON SESSION
September 23, 1980

The meeting reconvened at 2
p.m., Mr. J. H. Long, President,
presiding.

PRESIDENT LONG: Will the
meeting please come to order, and
will the Past Presidents and Vice
Presidents please come to the
podium.

The first order of business is to
hear from Bob Clevenger. Bob,
it is a pleasure to present to you
the gavel, and we welcome you
as the new President of the LMOA.
[Applause]

[Mr. Robert G. Clevenger as-
sumed the Presidency of the As-
sociation.]

PRESIDENT CLEVENGER:
Thank you, Jim. It is with great
pleasure that I accept this gavel
as President of the LMOA, and
hope that I will be able to carry
on the fine work performed by
you, Jim, and your predecessors.

Some years back one of our
former Presidents said that the
main job required of a President
of the LMOA or, for that matter,

Bob Clevenger accepts gavel and presidency of LMOA from Jim Long.
President Nelson Buskey looks on in admiration.

First Vice
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the president of any organization,
was the promoting of the basic
requirements that are necessary
for the successful operation of the
organization. With the LMOA
these basic requirements are a
continuing membership that will
support the programs of the As-
sociation and the presentation of
technical papers that are related
to current railroad problems, these
problems to be dealt with by the
committees, and solutions sug-
gested and presented to the rail-
roads for consideration,

If you compare these two basic
requirements you will see that to
achieve both of them it becomes a
so-called vicious circle. You need
good technical papers to entice
more members, and you need an
adequate membership to provide
the working committees to pro-
duce the papers.

In reviewing the membership
totals for the LMOA through the
years, I noticed our 1939 member-
ship was comprised of 60 active
railroad members and 27 associate
members, for a total of 87 mem-
bers. In 1953, we had 3,288 active
railroad members, 597 associate
members and 118 advertisers, for
a total of 4,003 members. Since
1953, our total membership has
steadily dropped to 1,762 in 1979,
with the greatest decrease being
in the active railroad group.

As you can see, a total member-
ship increase is going to be the
prime target for the official family
of the LMOA in the coming year,
and I am asking each and every

one of you to return to your home
points and help us in any way
you can to get more members. Our
committees are going to do their
utmost to present technical papers
that are informative, and to offer
solutions to any problems that are
confronting our railroads.

An editorial written by Mr.
Tom Shedd in the May issue of
MODERN RAILROADS magazine
pointed up the plight of the rail-
roads in regard to the low rate of
return on their investments, and
why many roads cannot take the
risk of adopting costly new tech-
nology that might not work out.
Mr. Shedd’s closing statement was:
“Our industry needs a lot more
companies and people who are wil-
ling to be first, not waiting to be
second.”

That is what the purpose of the
LMOA is all about, and we are
going to strive to be one of the
leaders to help further the railroad
industry. There is an old saying
that if you are always getting
kicked in the rear, there must be
someone behind you.

We welcome the railroads to
keep kicking the L'MOA in the
pants and urging our committees
on to better and better technical
papers. They can do this by ap-
pointing good working members
to our committees who can bring
out their railroad problems for
review by the LMOA as a whole.

Agsin, I want to congratulate
Jim Long and all of the LMOA
official family for a job well done
during the past year. Thank you.
[Applause]
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_As you can see, we have a couple
of our Past Presidents on the po-
dium. We have a little chore for
them to perform. I would like to
call on Ky Pruchnicki.

MR. PRUCHNICKI: Gentlemen
it takes a long time to become
a President. You get into the
ranks and work your way up. Jim
Long really worked hard to get
the job, and he has done a good
job. We have a little token to
remember us by. Jim, we want to
present to you this pen set for
your desk so you will remember us
and all the hard work you have
done. Also, may we present this

book of Proceedings that you may
refer to every once in a while, so
you can look at it and think it

covered some of the hard work
you did. [Applause]

MR. THOMAS HARLEY: Jim,
it gives me great pleasure to pre-
sent to you the Past President’s
pin. It is a particular honor be-
cause Jim is actually the designer
of this pin. It is something that
we as Past Presidents of the LMOA
are justly proud to wear, so it is
a particular honor to present Jim
with this pin. [Applause]

MR. LONG: I would like to
thank everybody in the Associa-
tion. Tom Harley told me the other
evening that I was about to get
the best job of all in the LMOA,
the one he is leaving. He said,
“In this job you won't have to do
anything.” [Laughter]

Jim Long, left, is shown accepting the coveted “General” desk set, and life mem-
bership, awarded to past presidents of LMOA. Tom Harley does the honors, with
Frank Bruner looking on.
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Here Jim Long is the recipient of the Past President’s Pin being handed him by
Ky Pruchnicki. Darrell Walker witnesses the presentation.

:

Past President Ernie Lehr, right, is shown here presenting Jim Long with red
leather bound copy of 1980 Annual Publication. Dick Holmes center.
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PRESIDENT CLEVENGER:
Last year we failed to give Tom
Harley his bound volume of the
Proceedings. May we do that now,
Tom. [Applause]

MR. PRUCHNICKI: Mr. Chair-
man of the Board, may I present
to you this volume so you can
read it and remember your good
days with this organization. [Ap-
plause]

MR. HARLEY: Thank you very
much, Ky. It has been a great
honor to serve the LMOA. Going
through all the chairs to the chair-
manship of the Board represents
a lot of years of hard work. I will
admit the last year is certainly
the easiest.

It is a great pleasure to be able

Tom Harley. immediate past president, receives his bound copy of the 1980 Annual
Publication from veteran past president George Bachman, right.

adds his smiling approval.

to look back on the years of work
in this organization. This is a
marvelous group. It serves a real
place in the railroad industry. It
is a group that is needed and
wanted. So, keep going, fellows.
You are a marvelous organization.
Keep on doing the wonderful things
you have been doing for the in-
dustry. Thank you again. [Ap-
plause]

PRESIDENT CLEVENGER:
These volumes that have just been
presented to Tom and Jim are
copies of the same book that all of
you can get if you become an
LMOA member prior to the pre-
convention meetings in April. Their
copies are a little fancier, but
inside the proceedings are the

same.
TV oV, "
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TUESDAY AFTERNOON SESSION
September 23, 1980

REPORT OF THE COMMITTEE ON
DIESEL ELECTRICAL MAINTENANCE

PICTURE
NOT AVAILABLE

T. L. WESTERFIELD, Chairman
Electrical Engineer
Chicago & North Western Transp. Co.
Chicago, IL

PRESIDENT CLEVENGER:
Now, I would like to ask the
Electrical Committee to come to
the podium, please. I will ask Mr.
W. R. James to act as chairman
of this session.

[Mr. W. R. James introduced
Mr. T. L. Westerfield, chairman of
the Committee on Diesel Electrical
Maintenance. Mr. Westerfield then
introduced the members of his
Committee. The report was sum-
marized by Mr. Westerfield, Mr.
E. G. Kitchen, Mr. Frank Upton
and Mr. N. Thibodeau.]

MR. WESTERFIELD: This
completes our summary of the

5
¥

W. R. JAMES

7th VICE PRESIDENT
Gen. Mgr. Loco.-Operations
Chessie System
Huntington, WV

paper. We will now open the floor
to questions.

VOICE: What meters does the
Committee recommend be used?

MR. T. L. WESTERFIELD
[Electrical Engineer, Chicago &
North Western, Chicago, Illinois]:
Particularly in view of the fact
that the General Motors Super-
series locomotives and GE’s equiva-
lent group have not as yet given
us the fancy name they are going
to call them, these locomotives are
going to require that digital meters
be used. The pricing and quality
of digital meters have improved
greatly, The usability of digital
meters has improved greatly too,
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in the last two years, and the Com-
mittee’s general feeling is that the
digital meter is the way to go as
the primary shop meter.

There are some instances where
there are digital meters that are
not really suitable for the task—
things like making power settings
when you are trying to catch a
moving reading. A digital meter
is next to useless on this type
of testing unless it has some
kind of a peephole feature. We
really haven’t seen anything suec-
cessful along these lines yet, al-
though I suspect it is one of the
next gadgets that will be added
by the builders.

The Simpson 260 type meter is
useful for general troubleshooting,
but it does not have the accuracy
to properly eliminate power voltage
settings, power settings or load
boxes.

MR. R. J. DONOVAN [Super-
visor Diesel Maintenance, Chicago,
Milwaukee, St. Paul & Pacific
Railroad, Milwaukee, Wisconsin]:
This is in reference to your trac-
tion motor subject. Speaking of
the test procedure described in de-
tail, does this replace impedance
or surge testing?

MR. N. THIBODEAU [Senior
Electrical Engineer, Canadian Na-
tional Railways, Montreal]: With
that tester you do have an im-

pedance tester as part of the con-'

sole, so it is part of the test.
MR. DONOVAN: What about
the field coil stator test? For ex-
ample, let’s say a shorted or par-
tially shorted turn existed. I seem

unable to understand, from the de-
scription of the new console trac-
tion motor tester, how this con-
dition would be detected using the
new tester,

MR. HENRY LIBAN ([Senior
Electrical Engineer, Conrail, Phil-
adelphia, Pennsylvanial: It does
not supersede the impedance test.
This test will tell you whether
you have impedance tested it cor-
rectly. You have a field current
limit. When you reach the rated
speed for the motor, you have a
field current limit to reach at that
speed. If you have exceeded that
limit you have a motor problem.
This test will help you to qualify
that problem. You are still re-
-quired to impedance test when the
motor -is disassembled.

MR. HENRY V. VAUGHAN
[Electrical Engineer, Chicago &
North Western, Chicago, Illinois]:
Does this test machine adapt itself
well to testing motors during a
truck overhaul?

MR. THIBODEAU: Do you
mean testing a motor in a running
shop when you assemble traction
motors and wheels? There is no
problem. I don't see why that
tester could not be used there. As
we see it, the main purpose of the
tester is to test the motors as
they leave the main shop where
they were overhauled.

For example, if you were to
assemble the wheels to the motors
in the same shop and the machine
is not busy all the time, sure, that
would probably be a very good
test, because then you could meas-
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ure the vibration maybe due to
pinions and gears, and so on. It
probably would be a much better
test than what we are doing now,
running it for half an hour and
just listening to the bearing.

MR. VAUGHAN: It hasn’t been
tried yet?

MR. THIBODEAU: Not to my
knowledge, no.

MR. VAUGHAN: Would you
have to de-rate some of the values
you are looking at on the tester?

MR. THIBODEAU: It may be
the parameters would have to be
modified, because if you take a
motor that has been in service a
couple of years maybe you won'’t
get the same megger readings or
Hypot readings, and things like
that. You don’t expect as much of
a motor that has been in the snow
as compared to a motor just out
of the backshop.

MR. WESTERFIELD: One point
regarding test equipment is that
any time you are running a DC
motor as a separately excited mo-
tor, it is necessary to provide pro-
tection against loss of field. If
you were to lose your field ex-
citation to a motor with the arma-
ture excitation on it, the motor will
run away. All three of the manu-
facturers that we mentioned pro-
vide this as part of the test set,
but if anyone was considering
building their own homemade test
set you would want to consider
that safety feature as part of the
test set.

MR. JOSEPH KUZELA [Union
Pacific]: Your chart showed that

you had a lot of armatures
grounded. We on the Union Pa-
cific made a study about a year
and a half ago, and took 58 EMD
armatures that had to be rewound
on account of grounded armatures.
Our study showed that 756% of
those 58 armatures in the study
had definite stall burns, and we
showed that the coil had moved
or the commutator had actually
grounded and was the definite
cause of those armatures going to
ground prematurely. Did you have
anything like this in your study?

MR. THIBODEAU: A few
years ago we looked in more detail
at what was actually running with
the armatures coming in and
grounded. I would agree, we
found probably 76% of them had
the problem in the commutator.
In particular it was the back
Nomex V-ring that was burnt. We
could see some trace of carbon
getting on the V-ring there, be-
cause the seal between the commu-
tator and the armature itself was
gone. Now I understand they use a
double seal, but in those days they
were using some sort of a silastic
that was being destroyed by the
degreaser we were then using for
cleaning our armatures.

On the GE armatures I think
most of our problems are in the
back end of the armature, in the
area of the U-pieces. The patterns
are quite different.

MR. KUZELA: Our armatures
were all EMD in the study I was
talking about.
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MR. THIBODEAU: With EMD
armatures I would agree we do

seem to have a problem in the

commutator area.

MR. WESTERFIELD: I have
some questions that were sub-
mitted beforehand in writing to
the Committee, and I would like to
toss one of them out right now.

We mentioned in our paper the
GEMS article of a few years ago
which described reconnecting the
ground relay to provide protection
for negative grounds. We under-
stand there may be something fur-
ther in this area from GE. Would
Mr. Smith like to comment on this?

‘MR. D. I. SMITH [Senior Serv-
ice Engineer, General Electric
Company, Erie, Pennsylvania]:
The over-all subject of ground re-
lay protection is a very active one
today. It has the basic hazard that
the place you connect the ground
relay itself has no protection. As
such, you try to find the place that
needs the least protection, and use
that one point. In doing this you
frequently have to make a decision
as to what is easy and what is
hard.

We are also continuing to study
another version of the ground re-
lay, where an active ground relay
actually measures the passage of
current to the ground from an ex-
ternal power source. This deter-
mines the ground at any point in
the system, because current will
pass through the ground relay coil.

We are also field testing other
areas where the ground relay cir-
cuit reduces the voltage prior to

tripping the relay. If it is a mois-
ture ground and if you run at
reduced performance, you can run
the ground out and continue to
operate the locomotive. At the
moment our current production is
still as described in the GEMS
article.

MR. KUZELA: Mr. Smith, what
is GE’s feeling on doubling the
pickup current on that ground
relay? Have they done any more
testing on that?

MR, D. 1. SMITH: We have two
railroad customers talking about
this subject at the same time. One
wants to double it and the other
wants to cut it in half. The pick-
up value of the ground relay
mechanism is open for discussion.
We don’t know the over-all best
answer to the pickup value. The
railroad industry typically has
selected this number. Some like
it higher and some like it lower.
Some railroads have been known
to put a small fuse across the
ground relay coil so that the first
2 or 3 amps don’t go through the
coil. This might be a temporary
moisture ground and will dry it
out. When the fuse blows the re-
lay will trip. There is no one right
answer to the ground relay trip,
Joe. It is a tough question.

MR. LIBAN: I would like to
amplify one of the other ques-
tions concerning meters. From our
own experience we find that if
you specify overload on your
meter, and you can specify even
on the 260 260P, which has over-
load protection, it will save you
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a lot of servicing time. It has a
button, and when the electrician
misuses it he doesn’t burn up any-
thing; the button just comes up
and you can reset.

As for our own experience (and
I can't speak for anyone else),
the 3010 and the 3300B are pretty
good digital meters. You can read
up to 1500 volts with them. That
is the advantage of these meters
(Beckman and Hickok). The Hiec-
kok 3300B is listed in both the
EMD and GE tool catalogues.

MR. WESTERFIELD: I have
another question that was sub-
mitted in writing. “What is being
done to provide battery charging
in low idle on the GP15 locomo-
tive?” Would the EMD represent-
ative like to handle that one?

MR. T. G. WINFIELD [EMD,
LaGrange, Illinois]: I assume they
are talking about locomotives with
an AC auxiliary generator, Tom.
Is there any clarification on that
question ?

MR. WESTERFIELD: No; it
just says GP16.

MR. WINFIELD: In our early
experiences with the GP15 with
DC auxiliary generators we did
not see a battery charging problem
during the winter. With our AC
auxiliary generator and the 235
low idle (and most of our lo-
comotives are at 256 low idle)
last winter, we had some problems
with Conrail locomotives, so we
have come up with a new circuitry
which will add a second field re-
sistor to the AC auxiliary gener-
ator, giving us an effective 5 ohm

resistance in the field. This is in
no way detrimental to the ma-
chine. Our testing indicates there
is no damaging field overheating
because of this higher field cur-
rent.

The fuel heater temperature
switch in this system helps us a
little, too. When we get into very
cold temperatures, where battery
charging is marginal at best, this
will keep us at a normal idle speed.
This i3 required for the fuel pre-
heater and does aid us in the
auxiliary generator charging.

There are many things that our
ongoing engineering program is
developing as we go into lower
and lower idle speeds. These are
things that hopefully we can offer
you at a later time with improved
fuel economy of lower idles. Right
now we are not prepared to talk
about those things because they
are in the thought stage. There
is some hardware being tested, but
we would like to get some experi-
ence before we can say we are
ready to go to a lower speed.

MR. BRUNER: In the last year
we at Union Pacific have had too
many traction motor failures due
to overheated interpoles. A rep-
resentative number of these inter-
poles were inspected at our lab-
oratory, and it appears that the
problem of grounding is due to a
deteriorated condition of the insula-
tion wrapping as a result of slight
overload and the formation of hot
spots on the exterior of the inter-
pole. The failure progresses from
this hot spot in stages.
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When the excessive heat in a
small area deteriorates the bond
between the wrapping and the
interpole, the heat rejection path
is lost and the failure mode pro-
gresses around this hot spot until
it has covered a wide area in
successive steps. More heat is
generated, and the wrapping loses
its integrity as it is forced out
into the normal air cooling path
where the air velocity causes sep-
aration between the individual
wrappings. This allows moisture
and dirt to penetrate the layers of
wrapping and provides a ground
path.

I would like to challenge the
manufacturers to come up with a
better insulating material or sys-
tem for the interpole field. Ob-
viously, it is the fuse in the
traction motor today that can’t
take the heat. I believe with some
effort the manufacturers can de-
velop a better insulating system
and greatly reduce this problem.
Maybe they are doing something;
if so, we would like to know about
it.

MR. WINFIELD: We are ac-
tively involved with the UP on
this problem. We have made sev-
eral trips to your shop and have
investigated several failed pieces
with you, so there is an ongoing

- investigation with the Union Pa-
cifiec in particular.

MR. WESTERFIELD: I have
another question that falls into the
category of leftovers. There was
a question asked in an earlier
session this week about a prob-

lem with a collapsing eddy current
clutch, and the question wasn’t
really answered at that time, There
has been some research done, and
we feel we have an answer for
you now. I will call on Mr. Smith.

MR. D. I. SMITH: Thank you.
We "are currently applying eddy
current clutch to the radiator fan
control in some applications for
testing and evaluation. The prob-
lem that existed in Aleco in prior
days was one about the collapsing
field. When you de-energize the
coil, the inductive voltages cause
high stress in some electrical com-
ponents. In the days when the
troubles existed, the Alco spike
protection circuits that we have
now did not exist. Today it is a
simple problem, and we have ap-
plied spike protection against the
field itself, and we find no prob-
lem at all. The problem is easily
solved with today’s solid state
components.

MR. WESTERFIELD: Are there
any other topics for discussion
from the floor?

MR. WALKER: I don't have a
question on this year’s paper, but
if I remember correctly last year’s
paper devoted considerable time
to new experimental locomotives
being put on the market. Is it
possible that someone could give
us an update on what has hap-
pened on these locomotives, and
how they stand today?

MR. WESTERFIELD: I believe -
you are referring to the General
Motors Super Series GP50 speci-
fically. Tom Winfield told me this
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MR. WESTERFIELD: That in-
formation was on new purchases,
so there was a particular class that
was watched closely, with two new

- purchases at the same time.

MR. THIBODEAU: That is cor-
rect. We have the serial number
of all the motors received on the
GP40-2 units, and another group
on the SD40-2, I agree that to
some extent some of the motors
went from a GP40 to an SD40, and
vice versa. We are aware of that,
but that is less than 20% of the
total population, mainly because
the engines were assigned to dif-
ferent shops, so the migration of
motors from one group to another
was minimized.

Since we are talking about D77
motors on the GP40-2, I would like
EMD or GM to comment on the
possibility or feasibility of using
the D87 traction motors on
GP40-2's as a way of reducing our
failures.

MR. QUINN: I must have missed
something. I thought the majority
of your reason for taking motors
out on the GP40s was because of
the pinions and gears; is that
right?

MR. THIBODEAU: Yes, we.did
have quite a few problems with
pinions and gears, but now we
have a problem in particular with
the older D77 motors, the ones
received for bBasic overhaul in a
shop that are not new any more,
and now the average life of these
motors under GP40-2 is down to
something like 18 months.

MR. QUINN: The primary im-
provement in the D87 is its
improved thermal rating. It is a
higher current motor. If you are
having a temperature problem it
certainly would help solve that
problem. It also has a different
number of interpole turns on it.
It has more turns on the interpole
to improve commutation at the
high current end. It also has a
large bearing to take care of the
high stresses, primarily those that
we saw in the Super Series opera-
tion. I believe on the CN you use
a PTC wheel slip system.

MR. THIBODEAU: Yes we do.
However, we also have PTC on a
group of 126 GP38 locomotives,
and the failure rate on these units
is just about the same as the
SD40 or 40-2 locomotive that do
not have PTC.

MR. QUINN: Of course you hit
on the two problems. One, you are
looking at low horsepower per
motor for the two applications. The
GP38 and SD40 are essentially the
same horsepower per axle. On the
GP40 you are looking at a much
higher horsepower per axle.

Again, in the Super Series sys-
tem the gears take the highest
stress in that system. The elec-
trical system is completely capable
of tearing the mechanical system
apart, and I think I would look
into the PTC system. Letting the
wheels have high creep can cause
gear and pinion problems. Don’t
look only at the horsepower. That
is my opinion, It is just what we
know about the two systems.
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MR. THIBODEAU: The second
problem area on our new GP40-2
was hot suspension bearing. There
is no change there. The D87 is
exactly the same as the D77.

MR. QUINN: Suspension bear-
ings are out of my category.

MR. D. R. JOHNSON [Superin-
tendent Locomotives, Kansas City
Southern Railway, Shreveport,
Louisiana]: In regard to the
SD40X’s, we have four that have
been tested on our railroad for
approximately 12 months. We ran
into very little mechanical trouble
or problems. We did have control
circuit problems and wheel slip
problems.

MR. F. I. BURCHETT [Mechan-
ical Assistant-Locomotives, Atchi-
son, Topeka & Santa Fe, Chicago,
Illinois]: In your paper I believe
you referred to traction motor
anticipated mileage — something
like 600,000 miles. You had an-
other figure of 550,000 miles. Later
in the paper you referred to an
18-month 50% failure rate. Can
you relate those 18 months to
mileage.

MR. THIBODEAU: Roughly,
yvou could say on the mainline lo-
comotive maybe 10,000 miles a
month, so in 18 months that would
be less than 200,000 miles.

MR. BURCHETT: Were these
rebuilt or new motors?

MR. THIBODEAU: Are you
talking about the 18-month ones?
These are old motors. Some of
them have been completely rebuilt
in our own shops, Some of them
were given a basic overhaul only,

CHRIS W. COX
Asst. Superintendent Shops
Atchison, Topeka & Santa Fe Rwy. Co.
San Bernardino, CA

so they still have the original coils
in them.

MR. WESTERFIELD: If there
are no other questions from the
floor, I would like to call on Chris
Cox to summarize the Committee’s
paper.

MR. C. W. COX [Assistant
Superintendent Shops, Atchison,
Topeka & Santa Fe, San Bernar-
dino, California]: Thank you, Tom.
I would like to compliment you
and the Committee on a very fine
paper. It generated a lot of good
questions,

To review the title of the paper,
“Diesel Electrical Maintenance—
Looking Ahead,” as we do this
we must look at where we are
today. Looking at our locomotive
road failures, I think many of us
will find that the two largest
categories fall into the area of
ground relay failures and traction
motor cutouts. These two subjects
were addressed by this Committee
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in a very good manner. The ground
relay subject was clarified, and
traction motors were discussed in
a way so that we can improve
testing methods prior to releasing
the motors from the shop.

Other subjects covered were
modifications, getting into low idle,
dynamic brake, and surge control
systems for fuel economy. These
suggest that before you get into
any of these modifications, using
some of the recommendations dis-
cussed by the New Developments
Committee, you fully evaluate their
effectiveness and economics before
you go into them.

The Committee made some very
definite recommendations on the
types of meters that should be
used to check our electrical
systems.

The subject that I think was
most impressive to me was the one
on traction motors. We need to
look at this and take it farther
than this in the future. The area
of comparing railroad rebuilt trac-
tion motors with ones that are new
from the manufacturer gives us a
definite goal, but we must realize
and clarify that we are not com-
paring apples and apples. It would
be well to compare Utex motors
from the manufacturers with the
ones produced by the railroads. I
think this is done in one part of
the report.

The performance that was men-
tioned did not show what I believe
any of us would call a truly good
performance of a traction motor,
but again we have to review the
economics of the traction motor

produced. It would let us all take
a good look at the future of those
putting out traction motors, as to
what we can do to improve the
final product.

I would suggest that possibly
next year’s paper would address
this subject, and get into the
actual construction of the traction
motor, and what areas we can get
into to improve that. I do think
the paper was fine,

Now I will turn the meeting
back to Mr. James.

MR. JAMES: Thank you, Chris.
I too would like to extend my
congratulations to Tom and all the
members of his Committee - for
selecting very timely subjects that
each mechanical officer is deeply
interested in.

Now I will call on Bob Clevenger
to conclude the session.

PRESIDENT CLEVENGER: I
would also like to extend my com-
pliments to Tom Westerfield for
the fine work done by his Commit-
tee today. Tom was called upon
late last fall to take over this
Committee because we lost our
other chairman. I think Tom has
done a great job.

Don’t forget the meeting at 8:30
in the morning. We will have the
report of the Shop Equipment
Committee, and immediately after
that we will have the What's Your
Problem session.

Now let’s give a rising vote of
thanks to this Committee.

[The audience arose and ap-
plauded.]

[The meeting recessed at 3:40

p.m.]
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WEDNESDAY MORNING SESSION
September 24, 1980

REPORT OF THE COMMITTEE ON SHOP EQUIPMENT

T. A. KESSENGER. Chairman
Senior Engineer Facility Planning
Louisville & Nashville Railroad
Louisville, KY

The meeting reconvened at 8:30
a.m., Mr. R. G. Clevenger, Presi-
dent, presiding.

PRESIDENT CLEVENGER:
Good morning. I would like to
welcome all of you to our Wednes-
day morning session. This morn-
ing we are going to hear first from
the Shop Equipment Committee,
chaired by Mr. Tom Kessenger.

Before we get into the business
of the morning, I would like to
deviate a bit from our program.
I would like to say something
about advertising. As you know,
advertisers are one of the back-
bones of our Association, and at
this time I would like to personally

KJELL AXELSON
6th VICE PRESIDENT
Manager Machine & Tools
Burlington Northern, Inc.
St. Paul, MN

thank every advertiser in the
LMOA Proceedings book for what
they have done this year, and
welcome them to continue to ad-
vertise and work with us as they
did last year.

You know, with all advertisers
you always have at least one or
two that go a little beyond what
they do in normal advertising. This
morning we would like to pay
tribute to one of them, the Power
Parts Company. Unless you have
been a member of the official
LMOA family you really don’t
know exactly what Power Parts
does, and when I say “does” I
mean they do a lot for the LMOA.
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They have always come forward
when we have asked for volunteers
and any requests made by the
officers. Their involvement with
the LMOA has been on a personal
basis, and for that reason, I would
like to ask Mr. Power Parts him-
self, Marty Hausman, to come up
here, please.

Marty, on behalf of all the
LMOA official family, who have
probably eaten dozens of meals
with you and listened to hundreds
of your jokes, we would like to
present to you this symbol of
Honorary Life Membership in the
LMOA. [Applause]

Mr. M. C. HAUSMAN [Power
Parts Company, Chicago, Illinois]:
While having breakfast this morn-

ing somebody said to me, “Con-
gratulations!” I thought, what am
I to be congratulated for? I am
the oldest guy in this room, and
that’s not exactly an achievement.
I thought, well, you have to be
recognized for something. Now I
understand what he was talking
about

I am genuinely surprised and
pleased, and want to thank you all
very sincerely. Don Roberts al-
ways takes care of the necessary
and important details, and I asked
him if I could sit in here this
morning. He said sure, so here I
am, )

I suppose the thing to do would
be to say thanks and then sit down
and let it go at that, but I will

% 23‘ E
. ¥
'

Everyone is all smiles as Past President Jim Long, left, and President Bob Clevenger,
right, join to present Marty Hausman with the “General” desk set, and Honorary
Life Membership, in recognition of his years of generous, voluntary assistance

to LMOA.
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never get another chance to be
up here, so I'm not zoing to blow
it. [Laughter] I feel badly that
I don’t know more of you. Before
this meeting is over I hope to meet
everybody.

I have no éommercials, nothing
to sell. I am here just to tell you
that I am very flattered. I once
went to a meeting where a man
was given some kind of recog-
nition, and he said, “I don’t really
rate this; but I’'ve had arthritis
for 15 years and I don’t rate that,
either.” In all truth, I think this
is fine, and I appreciate it.

If you haven’t been over to see
us, I would like to invite you. They

say as you get a little older first

you get honest and then you get
honored. I am in the “getting to”
stage. I do want to extend an
invitation to everybody here to
come over and see us. When we
first started, about 40 years ago,
we were scared to death that one
of you fellows would come over to
see us. We were in the back of
a vinegar factory, and I thought,
my God, if anybody sees what we
have we’ll be in trouble. Now we
have something to show you, and
we are proud of ft.

By all standards we are a small
company. My background is in
purchasing. I was employee No. 13
at EMD in December 1935, and
I stayed there until I went into the
Army in 1940, and after that I
started this business in 1945. 1
am purchasing department-orien-
ted. That is where I started and
that is where I do my work. A

little later I found that the name
of the game was you fellows. We
can go to purchasing and to stores,
but the action, the authority, the
approval comes from you fellows.
That is why we don’t have any
fancy advertising plans and we
don’t have any big public rela-
tions programs. We just like to
go where the action is. If we didn’t
behave ourselves with you fellows
we would be dead.

If you think we are doing well,
come in and see us. Thank you
very much, [Applause]

PRESIDENT CLEVENGER:
Mr. Jack Dwyer has a couple of
words to say.

MR. J. J. DWYER [Director,
Railroad Safety Division, Public
Service Commission of West Vir-
ginia, Charleston, West Virginia]:
I don't see too many people fn
the audience in my ecategory, but
sooner or later some of you are
going to retire. Marty Hausman
has an extracurricular activity
that he didn’t mention, called the
Dead Horse Club. I have been
a member of it for six or seven
years. After a fellow retires
Marty doesn’t forget him, He's
one fellow who never forgets you
just because you retire. Marty
Hausman! [Applause]

PRESIDENT CLEVENGER: 1
think we should all rise and give
Marty a big vote of thanks.

[The audience arose and ap-
plauded.]

PRESIDENT CLEVENGER:
Now may I present Mr. Axelson.
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MR. AXELSON: 1 think we
have some car department people

in the audience, which indicates

we will have a good meeting. It is
certainly a pleasure and privilege
to be associated with an aggressive
Committee that looks for a chal-
lenge instead of just accepting a
challenge.

Attesting to that fact, we have
a Committee here that will tackle
an 8:30 a.m. last-day meeting with
a promise to sustain high interest
levels, in spite of the fact that
you have already put in three days
and nights of hard work. That is
quite a challenge to accept, and
it is certainly gratifying to see
so many survivors in attendance
at this early morning meeting.

There are many definitions of
an expert, but two that come to
mind seem rather appropriate at
this time, First, an expert is any-
one over 50 miles from home with
a briefcase. The second definition
of an expert is a person who can
take something he already knew
and make it sound confusing, which
again may be lightly applicable
to this technical committee. But
at least these two definitions
should put you on an equal footing
at the outset.

In a more serious vein, I would
like to take you back to Mr. J. W.
Gessner’s keynote address at the
opening of the joint meeting Mon-
day morning. In brief summary,
Mr. Gessner very pointedly charged
us with being receptive to new
ideas which will bring about in-
creased productivity and efficiency

through the use of new technology,
new machines, and innovative tool-
ing, all aimed at offsetting our
constant adversary, increased op-
erating costs.

At this time I would like to pre-
sent a committee that not only
meets Mr. Gessner’s charge but
works very hard to exceed that
charge., This fine committee is
chaired by Mr. Tom Kessenger.

[Mr, Axelson introduced Mr.
T. A. Kessenger, Senior Engineer
Facility Planning, Louisville &
Nashville Railroad, Louisville,
Kentucky.]

MR. T. A, KESSINGER: I was
very pleased to see we are honor-
ing our vendors and supporters,
because this particular Committee
on Shop Equipment really needs
vendors’ help because so many of
the areas we cover are equipment
type oriented, and we rely heavily
on slides and information they can
give us. So, we really appreciate
their help, and look forward to
continuing with them in those
areas.

I would also like to thank the
Southwestern Railway Club for
having the Shop Equipment Com-
mittee and allowing us to make
our pre-convention report at their
Little Rock meeting. They were
very attentive, and brought out a
large group that was very sup-
portive.

[Mr. Kessenger introduced the
members of his Committee. The
report was summarized by M. G.
Marler, Paul F. Hoerath, G. B.
Sweeney, J. R. Snowden, R. V.
Propp and W. R. Doyle.]
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MR. KESSENGER: Looking
around the room this morning, we
have a rather large attendance. I
think somebody must have told all
the vendors not to open their hos-
pitality suites this morning be-
cause we might be talking about
their competition, so there wasn't
anywhere else to go.

This completes our paper. If
there are any questions in regard
to any of the subjects we have
covered, we would like to hear them
now. Are there any questions? If
not, I will turn the floor over to
Mr. Elmer Hafling, who will sum-
marize our report.

MR. E. R. HAFLING [Assistant
Mechanical Engineer, Santa Fe,
Topeka, Kansas]: Thank you, Tom.
I am going to deviate from the
norm by presenting three unre-
lated items. First, I would like
to put into the record the fact that
a long-time and faithful Shop

E. R. HAFLING
REGIONAL EXECUTIVE
Asst. Mechanical Engineer
Atchison, Topeka & Santa Fe Railway
Topeka, KS

Equipment member, Nelson Niel-
son, shop superintendent of the
Milwaukee, retired this past sum-
mer. We would like to thank him
for his services on the Shop Equip-
ment Committee. He has been a
valuable member for a number of
years. He will be missed by this
Committee and the Association.
We would like to congratulate him
and extend our best wishes on his
retirement.

Second, I have always had to
follow a speaker who injects a lit-
tle witticism, so I got into the
habit too, so here's mine. A man
was driving his car with his wife
in the back seat, and he purposely
stalled on a railroad track as a
fast-moving train was approach-
ing. His wife yelled, “Go on, go
on!” The husband replied casually,
“You've been driving all day from
the back seat, I've got my end
across, now see what you can do
with yours.” [Laughter]

Third, the Shop Equipment Com-
mittee has presented to you some
new ideas in machines, processes,
and new tools for the new decade.
These machines, such as traction
motor cleaning and drying equip-
ment, automated wheel machinery,
and processes such as fuel saving
through security and reclamation,
governor and injector fuel savings,
and locomotive running repair
shop, and tools such as new devel-
opments in tooling. Again we
would like to have you read this
Committee’s report, because each
year the paper is full of tools, jigs
and machine operations.
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Sometimes, to get the best use
of this equipment, there are cer-

tain procedures to follow; but they

are too lengthy to deseribe in the
presentation, and they are just
brought to your attention. In or-
der that you get its complete
operation, you have to read the
report to fully understand its ap-
plication and full usage, and then
you will be able to understand how
some railroads keep their rolling
stock in such good working order.

This Committee has done an
outstanding job in their presenta-
tion, and I think they deserve a
big hand for a job well done.
[Applause]

I will now turn the meeting back
to Mr. Axelson.

MR. AXELSON: Thank you,
Elmer.

1 will now ask the What’s Your
Problem Committee to come to the
platform.

JAGGERS EQUIPMENT COMPANY

1903 FERN VALLEY ROAD
LOUISVILLE, KENTUCKY 40213
TELEPHONE (502) 361-2374

LOCOMOTIVE WASHING SYSTEMS
LOCOMOTIVE AND CABOOSE SEATS
LOCOMOTIVE GEAR CASES
FREIGHT CAR WELDED COMPONENTS
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WEDNESDAY MORNING SESSION
September 24, 1980

WHAT'S YOUR PROBLEM PANEL

C. W. COX, Chairman
Asst. Superintendent Shops
Atchison, Topeka & Santa Fe Rwy. Co.
San Bernardino, CA

PRESIDENT CLEVENGER:
This morning we have the What's
Your Problem Committee presen-
tation, which is one of the meatiest
parts of our convention. I will call
on Mr. Dale Propp to serve as
officer of the session.

MR. PROPP: Good morning,
gentlemen. It is good to see such
a fine turnout.

This morning I have the pleas-
ure of presenting to you the chair-
man and Committee members who
will be the panel on the What's
Your Problem session. This has
always been an excellent oppor-
tunity to summarize the events
that have taken place during the
past two days, and in listening to

D. H. PROPP
7th VICE PRESIDENT
Director of Energy Conservation
Burlington Northern, Inc.
St. Paul, MN

some of the questions and activi-
ties that have preceded, I am sure
this session today will be inter-
esting, informative and enjoyable
for all of us.

[Mr. Propp introduced Mr. C. W.
Cox]

MR. COX: Thank you very
much, Dale. It is a real honor to
be chairman of this Committee.
Every since I began working in
the LMOA and became a member
it has been one of my favorite
sessions. I think it is one of the
sessions that many of us learn
quite a bit from, and I hope today
we can keep generating that in-
terest.
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Before we start, I would like
to present the panel of committee
chairmen who will be answering
some of the questions during this
part of the program.

[Mr. Cox introduced D. L. Ward,
J. L. Kuhns, Tom Waesterfield,
John D. Smalling, David Goehring
and Tom Kessenger.]

MR. COX: Before we start the
questions and answers, I would
like to get into an area that I
think has prevailed during this
year’s meeting. The subject has
been brought up a number of times
in committee meetings and in past
meetings, and it is something we
need to address and hopefully solve
at some point. It has to do with
the rate of return on the invest-
ment of railroads.

Last year in the joint meeting
Mr. Reed addressed this subject,
and I would like to quote from his
address: “I think our fortunes are
finally taking a distinct turn for
the better. It is high time that
they did, because an industry that
has earned less than 2% return
on its assets for the past 3 years
is in dire peril of acute financial
anemia. I for one see a golden
opportunity ahead for us as the
cost of energy soars.”

Mr. Gessner, again in the joint
meeting, addressed this same sub-
ject, and discussed the low rate of
return that we in the railroad in-
dustry are getting on our assets.
I think we should give this serious
consideration in the future. As
mechanical officers we can play
a great role in doing this. We can

prlay a great role in reducing our
maintenance costs and learning
new ways to do things, and in-
crease the productivity of our
employees. I hope some of the
questions and answers that are
brought out during this part of the
meeting will help transmit infor-
mation to all of us that sometimes
only a few of us are aware of.
I hope this will be a good meeting
and that we will be able to dis-
seminate this information to the
proper channels. ’

I have a number of questions,
some of them typewritten and
some of them handwritten, given
to me during this meeting. We
will open the discussion with this
question:

“In the past decade the EMD
cylinder assembly has undergone
many changes in the type of liners,
the type of plating, from the
hardened bore to the port config-
uration, different ring configura-
tions, and still we are undergoing
many tests in this area. What is
EMD’s recommendation for the
best combination that will offer
the greatest service life?”

I think that question should be
directed to some of the people
from EMD, and possibly someone
in the audience can handle it.

MR. WALTER WECK [Assis-
tant General Service Manager,
EMD, LaGrange, Illinois]: The
answer to the question is always
the latest and the best, our pres-
ent offering being the laser hard-
ened May West area on the liner,
the present configuration on pis-
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ton rings being the shot peened
stainless steel chrome faced ring,
and the diamond 4 head.

I don’t really know how to get
too deeply into the question, be-
cause apparently somebody has a
reason for asking it. Those are
our 645 assemblies, We are talking
in terms of the latest offering.
If there is a specific that goes
with the question, perhaps we can
deal more with that.

MR. COX: Does anyone from
the railroads have anything to add
to that, possibly a comparison of
reconditioned parts that can com-
pare service life to the current
EMD new cylinder assembly ar-
rangement ?

Are there any questions other
than this that someone would like
to bring up at this time? If not,
I will ask another one:

“Recent discussion among vari-
ous chrome platers indicates that
there is a problem with the wear
limit on EMD liners, this being at
the bottom of the cylinder liner
on the OD at the seal area. How
many railroads are having prob-
lems in this area, and if so how
extensive are they?”

Jack, can you speak to that sub-
ject? Are you having any prob-
lems in that area?

MR. KUHNS: I don’t believe on
our railroad we have had too much
trouble with that. However, you
said the question was asked by
some of the platers, as to what
was happening with the lower end
of the liner. Where we have had
problems has not been on the EMD

liner but on the GE jacket. Maybe
one of the platers would like to
comment on that. Are there any
platers in the audience? Maybe
Walter could comment?

MR. WECK: As you are aware,
we are not in the plating business.
What I am hearing is that you are
talking about the inserts on the
OD of the liner into the lower por-
tion of the crankcase—excess wear.
I imagine you are talking about
extremely old liners and/or liners
that ran loose in crankcases, and
you are looking for a reclamation
process, That would be the fune-
tion of the reclaimers people who
do that.

MR. KUHNS: I agree. I would
like to make one comment on the
previous question about limits as
far as cylinder components are
concerned.

I think on our railroad we are
still using EMD’s tolerances as far
as all material we recondition.
However, I think maybe we need
to have two sets of limits, one for
running repair type operation and
the other for engine rebuild. I
don’t know how many other people
are having this problem, but we
try to stick with the maximum
wear limits on all components, and
I believe we are going to change
to two sets of limits, one for run-
ning repair and the other for re-
build.

MR. JAMES: In response to the
question relative to the lower liner
fit at the insert, I would like to
hear some response from other
railroad people.
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To comment on Chessie’s experi-
ence, we have not found excessive
wear at this location. I might add
that in the early days of the GP30s
and 35s we were having problems
in that area, and in discussion with
EMD we decided that annual re-
torquing was essential. We adopted
that policy and we have had mini-
mum wear in that location. In the
early days we were having P pipe
breakage and cylinder head set
ring wear in the top deck of the
engine. However, we were not ex-
periencing loss of air box pressure
into the crankcase as a result of
lower liner seal leakage.

MR. KUHNS: Along with what
you are saying, Bill, one thing we

do whenever we reseal or do a top
deck overhaul is to replace the
lower liner insert. If you don't
do that I think you will end up
with a big snowball. The liner has
more chance to vibrate.

MR. COX: Thank you, gentle-
men. It is possibly an area that
some of us should look into in the
future, '

We on the Santa Fe are pres-
ently running a study on this
particular area because of recent
discussions, and in comparing the
wear limits of EMD’s new wear
limits we are finding a number of
them that do not meet the speci-
fications here. However, it has not
yvet been determined whether or

Dale Propp, of the BN, newly elected vice president is helped into his LMOA
officers blazer by Jim Long and Bob Clevenger.
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not this is causing a problem in
the area of lower liner water seal
water leaks.

“With the ever-increasing infla-
tionary cost of parts, there are
certain crankshafts that are being
reclaimed by a submerged welding
process to save others that are not
reclaimable. What are the advan-
tages; disadvantages, and recom-
mendations for future considera-
tion in this area?”

I have a number of questions
on this same subject. The other
questions suggested that we deter-
mine from the various railroads
how long some of the earliest sub-
merged arc-welded crankshafts
have been in service. The question
is directed at how many GE ni-
trided hardened crankshafts have
been welded, and what success have
we found in this area. I would
like to hear first from some of
the railroads that have been in-
volved with the crankshaft repair
companies in this area, to give
us some information on the kind of
service we are receiving from
these repairs.

MR. KUHNS: I can only speak
for one railroad. I would like to
have someone else in the audience
perhaps comment.

First, the question was asked,
how long have we had some of
these shafts in service? I know
our railroad is one of the leading
proponents of welded crankshafts.
We have a 12-cylinder crankshaft
that has .300 weld on a journal.
I believe it has been in service
since November, 1978. I can’t give

you the miles, but we operate in
the neighborhood of 8,000 to 10,-
000 miles a month.

I think there is a tremendous
advantage. On Monday in our
paper we quoted the price of crank-
shafts. On the GE shaft a 16-
cylinder shaft costs over $20,000,
so you can do quite a bit of weld-
ing for $20,000. We have not had
too much experience with welding
nitrided crankshafts because we
haven’t had them running. Maybe
they will operate satisfactorily.

On our railroad we have had one
shaft break that was welded. It
did not break in the welded area.
It happened to be a nitrided shaft.
As we mentioned in the paper,
according to what the manufac-
turer tells us, nitriding can be
welded just as well as induction
hardened. One thing we have been
trying to do is that next year we
will have a specification on weld-
ing crankshafts. Right now I think
each railroad has its own specific
specification for welding crank-
shafts. We will have one for our
paper next year,

Are there any other comments
from any other railroad that is
trying welded crankshafts?

MR. COX: Jack, how many
crankshafts total have you turned
in for this process and that are
returned and are in service?

MR. KUHNS: Eight.

MR. COX: Are they GE or
EMD? Have you mixed them up?

MR. KUHNS: Seven of ours are
GE and one is an Alco. So far
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we haven’t welded any EMD shafts,
but we will.

MR. COX: We would like to hear
from other railroads involved in
this process. Are there any in the
audience who can speak on this
subject ?

Next, we would like to hear from
the chrome platers. This will pos-
sibly give us a better idea of the
total number that have been in
service. Do we have anyone here
from the crankshaft chrome platers
who can give us a little informa-
tion on the subject?

MR. KUHNS: I can only com-
ment on what little I know about
one plater. We have worked very
closely with Chrome Crankshaft of
Chicago, and I thought Lawrence
was going to be here but I don't
see him. I believe altogether there
are about 30 GE shafts running
throughout the United States, and
about 100 EMD shafts that have
been welded. I know the ICG has
a welded EMD shaft that has been
running in the neighborhod of 8
years. Is Billy Morrison here?

MR. COX: Is there a representa-
tive from Chrome Crankshaft
here? Evidently not.

We would like to hear from the
builders and their recommenda-
tions on this type of repair, and
possibly. some of their experiences
in this area. I-would like to ask
a representative from GE to speak
on this subject, please.

MR. MITCHELL: Chris, we
have had an evaluation program
on crankshaft reclamation with two
reclaimers for the past several

years. It is getting close to cul-
mination at this point in time.
We have a preliminary specifica-
tion that has been written but not
issued, and hopefully will be very
shortly.

We have in our lab in Erie one
crankshaft that has been repaired
in three throws and one main.
That was machined .180, welded
back up, and then .005 chrome-
plate on top of that. This crank-
shaft has been operating now for
over 2,000 hours with no distress
whatever, and it has been opera-
ting at 25% over normal horse-
power.

We inspected the crank last
week-at the throws that have been
repaired, and they look in excellent
condition. The crank will be re-
moved this week and given a com-
plete magnaflux inspection. We
have three other crankshafts at
this time that we are going to
give to the market place on a
no-charge basis for further field
evaluation. While we have a high
confidence level in this technique,
we would just like to be sure be-
fore the spec is actually published.

The experience is very difficult
to follow, and Mr. Kuhns has been
sort of critical, and rightfully so.
Remember, the reclaimer does a
crankshaft, and we have no way
of knowing when he has done it
or what railroad it is going to.
But we would like to work jointly
with the customers who have those
cranks on an ingpection program
or any other basis, to determine
how well they are doing.
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The one thing we have found
that is extremely important is the
quality level maintained when you
reclaim the crank. To the best of
‘our knowledge, crankshafts that
have been welded and chrome-
plated have not failed in the area
of the repair. They have failed
at some other location, probably
due to an inadequate inspection in
detecting a flaw. A quality in-
spection is one of the extremely
important things.

MR. COX: Thank you, Forrest.
That is a good point to look at
in our evaluation of this program.
When we see one that has been
repaired and has failed, we need to
know where it has failed. It is
" possible it might have failed in
another area.

I would like to ask someone
from EMD to speak on the sub-
ject of reclamation of crankshafts
through the welding process.

MR. WECK: You are going to
get very little input from Electro-
Motive on welding of crankshafts,
simply because we don’t weld
crankshafts. Our experience is
with chrome plating, which we do,
and we do have crankshafts plated
for us by others to our specifica-
tions. But in the weld reclamation
process we don’t have any input
to give you. It is something we
do not do.

MR. COX: Thank you, Walter.
It appears we have a number of
crankshafts that have been re-
paired through this process and
service that can be followed, and
it appears that thus far it has had

some success, so it is something
that deserves future evaluation.

The next question: “What is the
current experience of railroads
using lithium traction motor gear
grease?” This is a subject that
has been of much interest during
some of the meetings here.

Before we get too deeply into it,
I would like to ask EMD to give
us some of their background on
this subject, and to determine what
recent changes have been made in
the gear lubricator toward their
recommendation,

MR. WECK: I didn’t think you
would ever ask. [Laughter] We
actually have come prepared to
talk at length about this, due to
the fact that it is an EMD recom-
mendation, and we have had a
great deal of input on the subject
at the various meetings.

I would like to handle this in
two parts. I will address one as-
pect of it, and Mr. Paul Bien,
from our Engineering Department,
will address the lube spec experi-
mentation background, along with
our hopes and aspirations for this
product.

My input into this would be to
those of our customers who are
experiencing a problem with re-
taining lithium lubes in the gear
cases. Of paramount importance
in this particular situation is gear
case and gear case maintenance.
I am not here to say that the
problem totally is gear cases, but
before you look too long and hard
at deficient lube, please look at
what you are doing with your gear
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cases and the manner in which you
are maintaining them,

The gutters are an absolutely
essential part of the gear case, and
sealing is absolutely necessary.
The material must be retained
within the case before you ecan
attempt to evaluate the material.
If you say you have good gear
cases and you still have a prob-
lem, we would like to take this
a little farther,

Mr. Bien, will you come to my
assistance at this point?

MR. PAUL BIEN [Engineering
Department, EMD, LaGrange, Illi-
nois]: The background that I
have on the development of our
current specification goes along
these lines, Chris:

In the early 1970s only sodium
soap thickened lubricants were
readily available. Our locomotive
field inspections indicated that
improvements were needed in
several areas. One was the area
of water resistance. We saw in-
stances of complete film stripping
from the teeth by a little bit of
water penetration into the gear
cagse from & wheel-washing opera-
tion or from melting snow, so we
thought that was one area that
needed work.

Another area we thought was
lacking was the extreme pressure
properties of the available lubri-
cants, and this tended to result in
more scoring and galling of pinion
and gear teeth than we liked to
see.

A third area we thought needed
improvement was the control of

Brookfield viscosity, in that during
the 1960s we had experienced sev-
eral instances of either grease
migration into armature bearings
or extremely rapid gear wear in
winter operation, both of which
were. associated with very high
Brookfield viscosity of the lubri-
cant being used.

Those were the areas that we
thought should be worked on, and
our work began in earnest in about
1973. We did considerable testing
over about a 4-year period, both
full-scale bench tests at our plant
followed by field tests, and these
included such things as full load
testing, water resistance tests,
leakage tests, and compatibility
tests of lithium soaps with cur-
rently available sodium soaps.

Our interest had centered on a
lithium soap lubricant because it
has greatly improved water re-
sistance. This same lubricant had
better extreme pressure properties,
and the supplier we were working
with demonstrated an ability to
closely control the Brookfield vis-
cosity.

This 4-year series of testing
resulted in revision to our gear
lubricant specification in 19717.
This revision, known as EMS
1027B, describes a lithium soap
gear lubricant with Brookfield vis-
cosity at 200°F of 5,000 to 10,000
centipoise. This, incidentally, dupli-
cates the viscosity specified for
the previous sodium soap lubricant.
Base oil viscosity is specified at
800-1100 SUS. This specification,
I have to quickly tell you, is in-
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complete, because we don't feel we
are capable of completely descri-
bing a gear lubricant.

So, in addition to our specifica-
tion we rely on source approval,
_ and the one product we had car-

ried out through both lab testing
and field testing was a product
manufactured by Texaco, called
TMGL7500, and that is the one
product that has received our
source approval., It is the only
product we have used in new lo-
comotives for about the last 3%
years.

We rely on the integrity of our
supplier to produce a consistent
high quality product, and we use
the specification as a quality con-
trol check, knowing full well that
it doesn’t completely describe
everything that makes lubricant
work in the application.

We have tested other lithium
soap greases in our lab only. We
have found that some of these do
indeed meet the requirements of
EMS1027; but we have not carried
these into full-scale field testing,
and therefore they are not on our
source approval sheet.

As I understand it, the current
problem which we are hearing
from many parts of the country
is excessive leakage, particularly
during the hot summer months.
Our maintenance instructions call
for checking for sufficient lubri-
cant in the gear case on a weekly
basis or 3,600 miles, and we think
from our experience that the EMS-
1027 Type B manufactured by
Texaco will indeed meet that

schedule, provided gear cases are
maintained as Walter described to
you a moment ago.

There may be others that will
also meet that maintenance inter-
val, but we have not conducted field
tests of other products. If there is
reason to believe the Texaco prod-
uct that we have approved and
use in our production won’t meet
the maintenance interval that we
describe for it, we will be glad to
participate in a joint test to dem-
onstrate that it either does or
doesn’t.

I think that is about the extent
of the background I can offer,
Chris.

MR. COX: Thank you, Paul.
Before we get into the area of
input from railroads as to the
type of service we are getting, will
you repeat the viscosity test again,
please?

MR. BIEN: The Brookfield vis-
cosity is specified at 200°F. There
is a spindle size and rpm asso-
ciated with that also, but the test
temperature is 200°F, which is not
the highest temperature a lubricant

‘can reach in service, but is fairly

close to it. It is probably weighted
toward the high end of the nor-
mal operating range.

MR. COX: When we grade some
lubricating oils we talk about a
VI number or viscosity index and
relate to how it changes with tem-
perature. Does the gear lubricant
we are speaking of here have an
effective constant viscosity, or do
we see drastic changes over the
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temperature range in which it

operates?

MR. BIEN: There are drastic
changes over the temperature
range it operates in, and the
Brookfield range we have selected
is certainly a compromise range.
We are selling locomotives all
over the country in all kinds of
climatic conditions, and this vis-
cosity was selected with that in
mind—that we can tolerate only
minimal leakage in the summer-
time, and in the wintertime we
would like to have something that
is still fluid. Even the product
that we have described in our spe-
cification is not fluid at tempera-
tures below about 20°F, and there
is an addendum in our maintenance
instructions that in prolonged cold
weather operation it may be ne-
cessary to occasionally add small
quantities of car oil. I believe this
is done as a matter of practice by
some railroads in the northern part
of the United States. So, even with
the best lubricant we know of,
there is quite a wide viscosity
range over normal operating tem-
peratures.

MR. COX: Thank you, Paul.

Are there any railroads that
could give us some input informa-
tion on the service we are now
receiving from this new gear lubri-
cation specification? When I say
“new” I mean 1977,

MR. AXELSON: Like many
other roads voiced the other day
in the Committee on Fuel: and
Lubricants, we have experienced a
lot of field problems, and it ap-

pears we have gotten off to a bad
start. I agree in principle that it
is time we looked for an improved
gear lubricant.

There has been a lot of attention
given to the burning of down-
graded fuels. We still have prob-
lems in that area, There has been
a lot of attention given to engine
lube oils, and I think in both areas
we have come a long way. So, re-
lating to those factors, I don’t
think we are in any worse shape
with our bad start on an_improved
gear,

I don’t think the problems will
be insurmountable. However, due
to the very extended FRA inspec-
tion regulations, I would like to
call to your attention that if we
are going to live with that gear
that is down in the basement and
hasn’t had much attention over
quite a few years, we need an
improved lubricant. So, I would
caution you before you back off,
because of a poor start, that we
should continue to pursue improved
lubrication for the basement and
the severe operating environment
that that gear sees down there.

MR. KUHNS: I agree with what
Swede says. I also agree with
what Walter said. I remember in
the late ’60s and early ’60s on our
railroads we ran some F'7 locomo-
tives with the present gear case
that was sealed and had oil in it.
So, I agree with what Walter said.

I would also make one other
comment. Most of us have .been
complaining about EMD’s gear
case., Our men don’t have near the
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trouble with the GE gear ease, I
think the reason being that it is
stronger and heavier and doesn’t
leak as much. We might be ap-
proaching this from the wrong
direction. We need a little better
gear case. That is what we are

saying.

MR. COX: Recently EMD had
a field test on an improved gear
case. Some of these were on the
GP40X’s and probably earlier than
that. What is the current status
of that? Can EMD answer that?

MR. BIEN: The gear case you
refer to was one that was used in
the GP40X locomotive with the
D87X traction motor. It was in-
deed a heavier gear case. It had
fairly unique labyrinth axle seals,
and it was side-mounted to the
motor frame. They ran success-
fully for two years or so with the
GP40X’s. However, there was not
good acceptance from a number of
railroads, first because of the in-
ceased assembly time associated
with this gear case because of its
greater weight, and second because
of additional fasteners to apply it.
That was one objection.

A second objection was the sell-
ing costs that had to be associated
with that assembly. It was judged
not to be cost effective, and it is
currently not available.

MR. COX: While you are still at
the microphone, Paul, in regard to
the information you received dur-
ing the field testing of this gear
case, are you currently undergoing
any changes to the test gear case,

or is the decision to go back to the
original gear case design?

MR. BIEN: The D87X gear case
is essentially a closed subject.
What is being done is to take the
sealing concept that was built into
it with these labyrinth seals, and
try to incorporate them into some-
thing that is a lot closer to our
standard gear case which would
retain the relatively quick and
easy assembly, would retain the
limited number of fasteners that
are necessary, and would main-
tain interchangeability with gear
cases that have been built for the
last 30 years.

So, to quickly summarize, we are
trying to take the good features
we demonstrated in the D87X gear
case and build them into a more
acceptable gear case, both from
our manufacturing standpoint cost-
wise and from a railroad assembly
standpoint.

MR. BUTLER: I would like to
emphasize what Mr. Axelson said.
For 20 years we fought for a 90-
day inspection, and we got it. The
grease doesn’t make it. All this
trouble started, as far as we are
concerned, from May 1 on. What
we would like to have is a gear
grease that will go at least 90
days. To bring an engine in every
30 days is ridiculous. Let somebody
work on a gear grease that will
last for the length of the inspec-
tion period.

MR. SMALLING: First, I would
like to agree with both Mr. Axel-
son and Mr. Kuhns. There is def-
initely a problem involving gear
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case lubricants. Secondly, perhaps
there is a need for a new design,
as the EMD representative sug-
gested.

May we hear from the gear
grease manufacturers on the sub-
jeet? Are the sodium and lithium
base greases the most effective
compounds available? What about
molybdenum disulfide, for ex-
ample? I understand this is an
excellent lubricant with outstand-
ing ability to get into the pores
of the metal and stay there. May
we hear some comments on this?

MR. COX: Any comments? We
must have some oil people here.
Is there anyone here from Mobil
who would like to address that
subject ?

MR. WILLIS SCHICKRAM
[Conoco, Inc.]: As far as the

lithium and sodium grade greases
are concerned, I think the lithium
is by far the better choice for use,
as Paul mentioned. The reason we
went to it was because of the bet-
ter water handling characteristics.
EP characteristics are also im-
portant.

As far as viscosity of the grease
is concerned, I have to agree with
Paul that good gear case main-
tenance is important and should
not rely on grease viscosity to
eliminate leakage problems. We
have looked at EMD’s specification,
and make a product to meet it. We
also make a product that is ap-
proximately twice the Brookfield
viseosity at 200°F, and we have
seen that gain acceptance espe-
cially this past summer. We are
selling quite a bit of that to a
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number of railroads, and to my
knowledge we have not seen any
gignificant problems. It seems to
minimize leakage and so on. It
does use the same viscosity base
oil as the EMS 1027 spec requires.

In regard to the use of moly in
the grease, we have not done any
work in that area. At the pres-
ent time moly is becoming more
available than it was. We have
had great difficulty in getting
molybdenum for any use, and it
was terribly expensive. The price
appears to be moving downward
right now, and the availability is
increasing.

I think we would see a consider-
able increase in the price of the
grease. Whether or not it would
be cost effective, I don’t know.
Here again, though, it is important
that we keep the grease in the
gear case., If we can't keep it
there, or don’t put it in there
initially, and don’t maintain the
cases, we can’t hope to lubricate
anything. That is about all I can
say on that matter.

MR. PROPP: Just to bring this
subject into perspective, we are
certainly in favor of the improved
product, the lithium over the
sodium, However, since Burling-
ton Northern began using lithium
this year we have experienced
viscosity problems which caused
loss of grease. With the sodium
grease, channeling problems were
obvious during the ecold winter
months.

I am wondering if EMD has
seriously looked at upgrading the

specification to a higher viscosity
range. It seems to me that 5000-
10,000 Brookfield viscosity is not
sufficient to support the average
gear case in the field. I know our
gear cases are not perfect, but
the majority are in good shape
and represent the current state of
the art. The product must be more
viscous to stop leakage.

MR. BIEN: We certainly have
felt a lot of pressure in that di-
rection over the past year. I think
the first thing I will have to ask
is, do you know the product you
are using actually meets the Brook-
field requirement as it now stands
in the spec?

MR. PROPP: Paul, we are cer-
tainly investigating all possibilities
in that regard. We did find that
in some of the cases there was one
product especially that tended to
decrease in viscosity when it was
mixed with the sodium compound
during the first stage. In other
words, a lithium grease at 5000
Brookfield when blended with 50%
of the sodium product during the
interface, actually decreased below
the 5000 minimum specification.
We are certainly testing to control
this condition. We are further
gspecifying a heavier product in
traction motor gear cases.

MR. BIEN: I would say that
the mixing of sodium and lithium
greases from time past has been
considered and demonstrated to be
hazardous. This information was
developed primarily with bearing
greases where the soap content is
quite a bit higher than the greases
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we are talking about here. The
bearing greases might typically be
10% to 15%, whereas in these
gear greases the soap content is
closer to 3%.

As I mentioned, in our develop-
ment work we did run full-seale
tests where we made 50/50 mix-
tures of the lithium grease we were
testing along with several differ-
ent sodium soap greases that were
available, and found insignificant
changes in Brookfield viscosity.

To answer your question as to
whether we are going to move
on changing the viscosity specifi-
cation, I think at this point we
are a minor user of this product,
and so we don’t carry a lot of
weight here. If the railroad con-
sensus is that a heavier product

is necessary, we will probably be
forced in that direction.

We think, however, there are
several hazards in moving that
way. We have experienced over
past years several instances of very
severe motor problems associated
with too high viscosity. One of
them occurred about 8 years ago
on the Burlingon Northern. We
had delivered a group of new loco-
motives in January or February of
that year, and in a matter of 2
or 3 months the gears were worn
out. Investigation showed that it
resulted from very severe chan-
neling of the lubricant, and the
Brookfield viscosity of samples we
obtained was about 20,000 centi-
poise. This is one of the experi-
ences that caused us to set the
specification at 5000 to 10,000.
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In another instance, in the 1960s
a major western railroad asked a
grease manufacturer to formulate
a leakproof lubricant. They did
just that, and it didn’t leak, but
it plugged up all the drain pas-
sages in the armature bearing
area, and gear lubricant then found
its way into the pinion end arma-
ture bearing area, and there were
literally several hundred motors
that had to be removed from serv-
ice and at least partially dis-
assembled to correct the problem.

So, if it is the consensus that in
spite of the best gear case main-
tenance and gear case assembly
techniques that can be provided,
that a heavier lubricant is still

needed, I would urge you to keep -

those cautions in mind. There are
a number of serious problems that
can be encountered with these
higher viscosity lubricants.

MR. COX: I would like to sum-
marize this topic so we can go on
to some other subjects. It really
is disheartening to come here year
after year and hear the same
topiecs brought up, and hear that
we are continuing to have the
same troubles that are so costly
to the railroads not only in drive
gear failures but traction motor
failures from running with im-
proper gears.

When we brought it up in the
Committee it was like it was a
new subject. We will all agree
we hear the same problems year
after year., We have one manu-
facturer who has a gear case that
is giving us somewhat acceptable

service, but we still continue to
have problems with the gear case
and the gear case lubricant, and it
is our hope that we will make
greater efforts to improve this
situation and bring about a more
acceptable maintenance program
that will allow us to run without
as many gear problems as we have
had in the past.

I have another subject that
might change the pace of the
meeting: “Has a reliable static
test been developed to qualify lo-
comotive speed radar systems?”

Do we have a testing system
available to qualify a locomotive
speed radar system?

MR. BRUCE MEYER {EMD,
LaGrange, Illinois]: At the present
time we do not have a test fixture
for use under the locomotive to
check the calibration of the radar
speed system. We are working on
the development of a test fixture,
and other manufacturers are also
working on the development of
this type of test fixture. The test
fixture will probably end up being
the type of device that you put
on under the radar that measures
both the angle of the radar and
gives you an accurate speed ref-
erence,

We have tried a number of de-
vices where an attempt is made
to simulate the ground moving.
These devices seem to be somewhat
impractical. They are too big, and
if the moving ground type devices
are made smaller they won’t pro-
vide the correct speed signal from
the radar. That is the present
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status. Test devices are being de-
veloped.

MR. COX: Are there any other
manufacturers of electronic equip-
ment that are working on a device
in this area?

MR. KESSENGER: In the Shop
Equipment Committee we have
talked about & lot of the new
equipment that has been brought
about by some of the new laws
that have been enacted. Next year
we hope to get permission to ecover
a lot of the test equipment that
will be needed to check this eqiup-
ment. The radar gun was one of
them, so we would appreciate any
information that a manufacturer
or railroad might have and will
direct to our Committee for pos-
sible insertion in the paper next
year. Maybe we will have a good
answer to the question next year.

MR. COX: “What is the status
of the art of reclaiming used lube
oils, and what are the results
other railroads have had in using
these reclaimed lube oils?

MR. SMALLING: This is a most
important question due to the sav-
ings realized from recycled oil.
That is the No. 1 reason. No. 2,
disposal of used oil has become a
major problem. No. 3 would be
conservation.

I have looked into this briefly
in the last couple of months. We
can sell the used oil or have it
recycled using the additives that
we normally use, and under the
proper control the recycled oil, in
my opinion, is as good as some
of the new oil that is on the mar-

ket today. In one location alone,
using up to 20% of the complete
change of oil in the locomotive,
we saved in the neighborhood of
$12,000, and that was just onme
location. If we can do this system-
wide there would be an enormous
savings.

I would like to ask if anyone
in the audience would care to com-
ment on what the potential of
going system-wide with recycled
oil would be. I would like to hear
what the engine builders think
about it, and also the refiners who
do this sort of work.

MR. HOFFMAN: It has long
been our policy that re-refined
lubricating oils can be made to be,
as John said, equal in performance
to the original product: Over the
years we have looked at a con-
siderable number of the re-refiners
in this country, and find that they
do in fact do an excellent job. We
don’t have any way to control their
quality, so our own guidance
in the railroad industry is to set
up quality control procedures that
will assure that the additive put
in is at the appropriate level and
that it has been refined completely.
If one does that, using the type of
re-refiners that are in the busi-
ness today, one can certainly use
the product as one would use the
new oil. We do not specify against
the use of re-refined oil, again
done in the manner which John
mentioned: the original railroad
type product fully re-refined and
with the-same additive in the same
quantity that the oil originally had
blended into the re-refined oil.



What's Your Problem Pansl

113

MR. COX: Would a representa-
tive from EMD speak on the sub-
ject of the use of reclaimed lube
oils?

MR. WECK: I can only echo
what Jack said. He has nailed the
entire subject down quite well.

MR. G. J. HUEMMRICH
[Superintendent Locomotive Staff,
Consolidated Rail Corporation
Philadelphia, Pennsylvania]: We
have made it a policy this year to
salvage all of our waste lube oil
and have it re-refined for reuse.
We find that per gallon it is about
50% the cost of new oil. We have
been into this on a system-wide
basis for about 4 months and have
experienced no problem.

Furthermore, we have started
a limited test on high mileage loco-
motives, GP40-2s, using reclaimed
journal oil in traction motor sup-
port bearings. We have been into
this test for about 60 days and
see no problems. This will be a
system-wide policy on Conrail,
and we expect significant savings.

MR. K. D. REED [Conrail]: Just
a brief comment. I am surprised
that this subject even came up.
The history of reclaiming oil on
many railroads is as old as the
diesels themselves.

On our railroad, going back to
the Pennsylvania, we reclaimed
our own oil for years. Later the
AAR came out with a manual,
MR305, which was a very exten-
sive test procedure for testing
crankcase lube oil. The Pennsyl-
vania ran a reclaimed oil against
a new oil at that time, and this

whole test was published by the
AAR.

I just can’t believe there is still
anybody around who doesn’t be-
lieve that, as far as quality is
concerned, reclaimed lube oil done
by a reliable reclaimer and under
quality control is not as good as
new lube oil. The question of cost,
of course, is something that can
vary from time to time.

MR. COX: Another question
from another railroad: “We have
experienced difficulty with GE
cast iron engine blocks, wherein
we have had failure in one of the
main bearing bores, making it
necessary to rebuild this with some
material in order to achieve proper
main bearing support. What are
the recommended procedures for
rebuilding the GE engine block
back to standard to offer proper
main bearing support in the line
boring process?”

MR. MITCHELL: It is written
up. Primarily, you rebuild the
area that is in distress or damaged
with a cold weld process, and then
line bore back to the original di-
mensions. It will include replacing
the main bearing cap at the same
time to achieve the original di-
mensions. The process is written
up and is available to anyone who
wants it. We will be glad to supply
it. GE provides UX frames and
recommends customers use UX
rather than repair seriously dam-
aged frames.

I would like to put in a plug
on another topic. You mentioned
the need for development work in
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gear cases. We do have a new
GE 752 gear case. It is designed
and developed and on field test.
There are several out in the rail-
road industry. We have a new
design gearing. Our only recom-
" mended lubricant for gear cases
at this time is the original Jet
Lube TM. We have shown that
at least in our gearing the lithium
creates some scuffing problems,
and we have not recommended the
industry go to this yet. We will
continue workihg with some com-
panies in developing that lubri-
cant.

MR. COX: Any other comments
on GE cylinder block repair? We
have had some recent experience
on the Santa Fe with this repair
and trying to find a method that
is a little bit more economical than
the cold weld process. The cold
weld process is effective, but it
does take a tremendous amount of
time and expense to take the
block back to standard with cold
welding and repairing.

We have experimented with
some plating processes on the main
bearing bore, and to date we have
not successfully found a method
that will give the right kind of
adherence to allow for machining
of the metals,

I would like to see some plating
manufacturers and some metal
spray manufacturers get into this
area and possibly develop a good
system to repair the GE cylinder
block. I believe there is a great
need for work in this area to pro-
duce a more economical method
to repair the GE cylinder block.

Are there any other comments
on that subject, or any questions
from the floor?

MR. HOLMES: In regard to
traction motor gear lubricant, I
wonder how many railroads stock
a different gear lubricant for GE
and EMD locomotives, and whether
there is an aggravated problem
with the GE gearing with the
lithium grease. It seems to me
that today the major objective is
standardization in all areas. It
doesn’t seem to me very practical
that one grease would not be com-
patible with both systems.

I understand that variance in
mechanical design sometimes pre-
sents different lubrication require-
ments. Are the requirements for
GE and EMD really that much dif-
ferent, so that one lubricant can-
not be made suitable for both?

MR. COX: Are there any rail-
road members who could speak to
that, or give us their experience
with GE traction motor gear fail-
ures? John, can you give us a
little information on that? He
says no. Any other questions from
the floor?

MR. HUEMMRICH: In the
recent past we have had ap-
proximately 900 diesel locomotives
stored, and we are concerned about
moisture accumulation in the elec-
trical cabinet in those locomotives.
We have been advised by EMD
POINTERS to put chemical des-
sicants in the cabinets. This is
effective, of course, but it is also
expensive and labor intensive be-



Locomotive Maintenance Officers Association — 1981 115

In a word...

CONTROL.

Successful remanufacturing of traction motors requires control: pro-
duction control, quality control, cost control. For us this means
in-house manufacture of all armature components and bearing
assembly parts to maintain strict adherence to OEM mechanical and
electrical standards. Control necessitates advanced automatic equip-
ment, with all operations monitored by continuous computer tracking
and read-out.

For more than two decades, Motor Coils has analyzed the traction
motor's characteristics within the scope of its operational environ-
ment. To this experience we now add the input of our full-load test
stand, the most comprehensive test facility of its type in our industry.
The resulting information enables us to optimize the sophisticated
equipment and systems which have made Motor Coils today's
leading independent remanufacturer of traction motors.

That's control.

MOTOR COILS

manufacturing company
100 Talbot Avenue  Braddock, Pa. 15104
Area Code 412-273-4900




116

What's Your Problem Panel

cause you have to continually
monitor the condition of the dessi-
cant and replace it when it is
expended. I wonder if there is
anyone in the room or on the
Committee " who could advise a
more economical means of pro-
tecting cabinets from moisture
damage.

MR. SMALLING: I have no
comment on the dessicant used in
electrical cabinets, but I do have
the problem of cleaning the elec-
trical cabinet, the traction motors
and the generators. In addition to
this dessicant being used, I would
like to hear of a good method for
cleaning.

Down through the years we have
researched many samples of vari-
ous types of cleaners, and the most
satisfactory compound we have
found is the chlorinated hydrocar-
bon. Now, however, environmental
regulations in many states are
creating serious problems in the
use of the material. In some loca-
tions we are reduced to attempting
removal of dust and dirt particles
through the use of forced air. In
other instances involving creepage
of oil and grease, stoddard solvent
is used by saturating shop towels.
Are there any comments on good
methods for cleaning electrical
parts?

MR. COX: Are there any"com-
ments on that, please?

MR. KENNETH O. ANDERSON
[General Electric Company, Erie,
Pennsylvania]: I won't comment

on a proper way to clean electrical
cabinets, but I will spell out spe-

cifically another danger if chlo-
rinated hydrocarbons are used—in
addition to the hazard to men.

Chlorinated hydrocarbons are
“sudden death” to the blue fronts
on the electrical control cards used
by GE, as well as to their sockets.
I tried an experiment a year or
two ago. I put a commercial
cleaner, a chlorinated hydrcarbon,
on a shop wiping cloth and wiped
the blue front of a card. It
crumbled in my hand. Also, if you
get an overspray of chlorinated
hydrocarbon onto cab windows
made of Lexan, figure on buying
a new set of windows.

MR. CLEVENGER: In reply to
John’s question, on the Santa Fe
we have had pretty good luck
cleaning electrical cabinets with a
combination of Vythene and Lix
540. It is a mixture of about 10
to 1. That is 10 parts Vythene to
one part Lix 540.

In reply to George’s problem
with stored locomotives, several
years ago we stored several GE
locomotives and had an awful
problem with the interlocks after
we took them out of storage. We
used a product called Zepreserve.
1t is obtained from the ZEP Manu-
facturing Company, Atlanta, Geor-
gia. All you have to do is spray
the complete interlock with it and
it will last for a long time.

MR. WESTERFIELD: There
are a number of materials such as
Mr. Clevenger mentioned that are
available primarily for use by
television service people or auto
repair men to try to dry out wir-
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ing harnesses and controls. The
exact chemical bases are usually
proprietary. Generally they are
either silicone compounds or com-
binations of alcohol and hydro-
carbons.

Because of the many new syn-
thetic materials that are being
used in current devices, there is
always the danger of a material’s
incompatibility with any kind of
cleaner, around electrical equip-
ment in particular, and I would
caution everybody to be extremely
careful about using any of these
kinds of materials on any kind of
basis without some very careful
testing. Clean, dry air is still about
the best friend we have.

MR. COX: Any other comments
or recommendations on the use of

cleaning materials? Are there any
chemical manufacturing companies
here that could give us some rec-
ommendations on that subject? If
not, we have this question:

“We are experiencing an un-
usually high number of turbo-
charger failures on EMD locomp-
tives. Does EMD have plans for
improving the performance and
life of the turbocharger? We
understand Arrowsmith, REA Ma-
chines, and now Hunt-Spiller will
be manufacturing these on the
West Coast. Do any of the rail-
roads have experience with these
turbochargers ?”

Do we have a representative
from Arrowsmith in the audience

- who could speak to turbochargers?

Best Wishes For Success
from

AYLOR AND ASSOCIATES

V. E. (Bud) Aylor

Manufacturers Representatives
Serving the Railroad Industry

19858 Idlewood Trail
Strongsville, Ohio 44136
Area 216/238-4203
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MR. WAYNE EWING [Arrow-
smith Industries, Inc., Los Angeles,
California]: I don’t know that our
company has made any particular
changes recently., We have im-
proved some of our methods.

When we started in turbo re-
pair 12 years ago we immediately
saw the need for Inconel blades,
and we made that change. We
also saw a need for flash chrome
plating on clutch ramps, and we
still do that today. Mainly we
have installed N.C. machining
equipment to increase our volume.
In turbocharger repair we like to
put the parts back into the same
turbo whenever possible. There
was a time when we put like parts
in a box and didn’t pay any at-
tention to which unit they went
back into. We have since done
away with that. We have tried to
keep together the parts that go
with a particular turbocharger,
and have found considerable im-
provement in the life of the turbo
—maybe not its performance, but
its life. I think that is the main
thing we have done here, to try
to keep like parts together when-
ever possible, and the Inconel
blades from the beginning.

MR. COX: Do we have a repre-
sentative from EMD who can tell
us what recent changes have been
made in the turbocharger to im-
prove its life and performance,
and possibly its fuel economy?

MR. WECK: It is a little bit
like the question on repairing the

crankcase. We could stay here
all afternoon and talk about re-

pairing crankecases, and we could
stay here all afternoon talking
about turbochargers.

I would like to talk about areas
external to the turbocharger and
the effects they have on turbo-
charger failure. Someone says, “I
have a lot of failures on EMD
turbochargers. What are you doing
to solve this?” We are attempting
to keep foreign material pieces
generated by engines, engine fail-
ures, rings, valve portions, and so
on, from passing through the
turbocharger, As you are aware,
we are working with new screens.
The present screen with a parts
trap collects foreign material in
this area and keeps it out of the
turbocharger. Foreign material is
high on the list of causes of turbo-
charger failure.

Another thing we are attempt-
ing to do is to give to our cus-
tomers who are having repeated
failures as much help and {nstrue-
tions as we can in looking at the
engine so that they don’t have a
repeat problem. We have a high
number of overspeed overheat fail-
ures, So, we stress engine main-
tenance to keep the turbocharger
itself from failing again.

All of the mechanical depart-
ments represented in this room are
made aware of 100% of those
causes for failure of turbochargers
on their railroads. We present to
them on a quarterly basis a total
summary of turbocharger failures.
We do a complete detailed analysis
of failure on any turbocharger that
is returned to us for rebuild, and
we are attempting to give to the
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customer better ways of control-
ling the atmosphere that the turbo-
charger itself has to live in.

Not to go too much farther into .

the internal design, but speaking
in terms of efficiency and econ-
omy, we indeed do have what we
refer to as an economy turbine
or more economical turbine. If we
have some of the turbine design
people here we could go into that
discussion, but I don’t think it
would be valuable in a maintenance
subject such as this.

MR. COX: Is there a lot of work
being done on the internal design
of the turbocharger, and possibly
changes in some material that will
help to improve its life in the
environment it operates in?

MR. WECK: Talking in terms
of changes in material and design,
we try to design ourselves out of
any problem. Any manufacturer
would. Speaking of those that are
specific, at this point I have no
input on that.

MR. COX: Walter, are you in-
volved in any external systems
that will help protect the turbo-
charger from some of the types of
failures it is experiencing?

MR. WECK: As I mentioned,
the trap, the exhaust manifold,
the trap that goes with the screen,
inspections, inspection procedures.
Those are the areas we are into.
We have attempted to detect a
turbocharger 'that is getting itself
involved with overspeed-overheat,
but that has not borme fruit to
date. We have run many tests on
several properties that you gen-

tlemen represent, and to catch a
turbocharger going up to destruc-
tion in the short period of time
that we have, and getting it
stopped, presents a problem to
which we don’t have a solution as
yet.

MR, COX: We would like to hear
from other railroads as to their
experience with the extent of fail-
ures and possible average life they
are receiving from this turbo-
charger.

MR. NEELEY: I can give you
some experiences on our railroad.
The EMD turbocharger is a good
machine. What is wrong and what
happens to it is the external en-
vironment in which it lives. The
larger percentage of our failures
are due to what I term garbage
coming from the exhaust stack,
going through the turbo.

The second major cause of fail-
ure is that when a turbocharger
fails due to a bad bearing, the air
impeller explodes and goes out in
the air filters. If the mechanics
don’t clean it out, that garbage
goes through the machine.

Overspeed - overheating is an-
other big problem, and that is
caused by some defective part in
the engine itself. So, if the rail-
roads clean up those three environ-
ments they will cure the biggest
problems with the EMD turbo-
charger.,

MR. FRANK CONTE [Assistant
Chief Mechanical Officer - Motive
Power, National Railroad Passen-
ger Corporation, Washington,
D.C.]J: One of the major issues toc
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save fuel has been to shut down
the diesel engine. I think in many
cases (and we have witnessed some
of this) they pull a main battery
switch and knock out the filter.
What we are doing is modifying
so that we have the pump motor
go direct to the battery on the
other side of the main battery
switch so that it will shut down of
its own accord by the timer after
20 or 35 minutes. We definitely
feel that is one of the problems
everyone is experiencing, and we
would like to recommend that you
take that under consideration.
MR. BARRY HOLMES [Santa
Fe]l: During yesterday’s discussion
of traction motors, regarding the
short life of rebuilt motors and
different types of new motors not

lasting as long as others, all of
this relates to inferior insulation
in the interpole areas. I wonder
what developments in the area of
improved insulation are being
made,

MR. COX: Is there anyone who
can comment on what develop-
ments are being made in improv-
ing insulation for traction motors
primarily in the area of interpoles,
where we are experiencing a lot of
problems?

MR. BEN LIEBENTHAL [EMD,
LaGrange, Illinois]: We have been
studying this question with regard
to traction motors, and now have
some experimental interpoles on
test. We feel one of the major
long-term problems is having the
coil secured on the pole piece. We
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Secretary-Treasurer Joe Koerner, right, presents President Jim Long special engraved
gavel at the start of 1980 Annual Technical Conference in recognition of Jim's added
service to the Association. Jim serves as ‘‘official tailor”, seeing that each incoming
officer is outfitted in a new, form fitting blazer. He also serves as the procurer of
the blazer emblems and the attractive past presidents’ pins, both of which were
designed under his direction. Looking on is Bill James.
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are testing a system to better se-
cure the coil on the pole piece to
prevent this condition.

MR. MITCHELL: As far as I
know, Chris, based on our report-
ing system, we do not have a prob-
lem with the interpoles in the
752 motor. You are well aware of
the bearing design changes we are
making jointly with Santa Fe to
improve bearing life particularly
at high speeds., We are also work-
ing on a 752-AF motor which does
have an improved insulation sys-
tem both in the armature and in
the fields. We also had a quality
problem generated in some motors
produced in 1979. We isolated this
to a 6-week time period, where
we believe the difficulties have
also been corrected.

MR. COX: In the improvement
area, Forrest, as far as your in-
sulation goes, are you using a
different material basically or a
different method of application?
Exactly what are these improve-
ments ?

MR. MITCHELL: I wish we had
an expert here, because he could
tell you more than I can, Chris.

MR. COX: “As far as insulation
is concerned, can you tell us if
you have made any actual ma-
terial changes?” I have a little
more extensive question here, too:
" “In the past we have had prob-
lems with asbestos and other car-
cinogens in this area, and we have
had some recent changes and re-
quired changes to prevent those
types of materials from being in-

volved in traction motors. Has
this created any further changes?”

MR. LIEBENTHAL: Concern-
ing insulation, we feel the silicone
rubber system we use on our stator
coils is an excellent system, and
it is not the reason for any prob-
lems. As I mentioned earlier, we
feel the problems are probably
more in areas of vibration causing
the coils to move, and causing
ultimate grounds. We are, of
course, experimenting with other
systems, but at this point we do
not have a change in mind.

As to your question about as-
bestos, we have a program to
completely eliminate asbestos in
our traction motors, and this will
be done by January, 1981. We have
already eliminated most of it from
our products.

MR. COX: “We are experiencing
an unusually high failure rate with
all types of air conditioning sys-
tems, both Prime and Vapor. What
are the vendors doing to improve
the quality of the products, and
what improvements can we expect
to see in the near future?”

Is there anyone here from the
air conditioning manufacturing
companies who could speak to this
subject?

MR. D. M. CAMPBELL [Vapor
Transportation Systems, Chicago,
Illinois]: Recently we had a call
from Jack McFarland mentioning
this subject. I suggested to Jack
that you folks get in touch with
EMD and that we have a joint
meeting between the Santa Fe,
EMD and Vapor. We are not
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aware specifically of the problems,
and we would like to have more
details. We have one unit that
has just come back from Cleburne,
and we are going to look at it
shortly. That doesn’t answer the
question, but we don’t know the
details and we would like to get
information.

MR. COX: “We are not achiev-
ing our expected life cycle after
installation of power assemblies.
The principal reason for early re-
placement is due to water leaks
at the head to liner gasket area.
We use EMD’s premium seals. We
have our liners and head set areas
brought back to OEM specifica-
tions during remanufacture. What
do you recommend for improve-
ment ?”’

Jack, would you like to com-
ment on that?

MR. KUHNS: I don’t know what
to say on that. I believe the first
thing I would look for would be
proper installation. Are all rail-
roads experiencing a large number
of water leaks between head and
liner seal? I don’t mean to say
we don’t have water leaks, but
apparently this gentleman is talk-
ing about something more severe
than run-of-the-mill leaks. That is
about the only comment I can
make. I am sure Walter would
say the same thing. Put it together
right.

MR. COX: The first thing that
comes to mind is torque values.
Then there are a lot of other
areas we could get into in the area
of installation, where the infor-

mation is readily available. Could
the person who submitted this
question tell us where the problem
areas are?

MR. KUHNS: Tommy just men-
tioned that we would appreciate
it if the man would be a little more
specific about his problem. Tommy
might comment on the way we
test ours when we put them to-
gether, We try to change the
complete cylinder assembly, and
before we put it in it is tested.
Tommy, do you want to comment
further?

MR. KESSENGER: Yes. One
of the machines we tried to build
was a liner tester, and during
that same period we toured EMD.

"They were using a drop test, as

we called it. They would put
compressed air on the complete
assembly in the water jacket area
and look for a pressure drop over
a certain specified time. We found
that was a good test, and have
been using it since then. We don’t
use our liner tester, since the drop
test gives us the same results.
So, I might suggest that the
gentleman look to his assembly
procedures and the quality control
methods he uses.

MR. COX: “EMD cylinder liners
that have been laser-hardened pre-
sent some alleged problems in the
area for certain chrome platers.
They state it is apparently neces-
sary to use different honing pro-
cesses in order to properly plate
these laser-hardened liners. Can
we hear some comments from the
railroads that have had enough
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mileage on these laser-hardened
liners and have had them in service
long enough and then replated
them ?”

Would some of the chrome
platers like to comment on their
experience with chrome plated
laser-hardened cylinder liners?

MR. JOHN GAREY [Van der
Horst Corporation, Olean, New
York]: We have processed laser-
hardened liners on test and find
that with the Van der Horst Pre-
Plate treatment we have experi-
enced no problems whatsoever, We
have performed destruct tests on
several laser-hardened liners we
have plated, and find the bond of
Van der Horst chromium to the
base metal to be excellent. No ad-
ditional “special processing” was
added or needed, and we are
chrome plating them quite success-
fully.

MR. COX: Is there a represent-
ative here from another electro-
plater who has had experience in
this area?

MR. PATRICK McCALL [Elec-
tro-Coatings]: We are involved
with the chrome plating of liners,
but it is done at our West Coast
facility. Since I am relatively new
in the Midwest, I can’t comment
on the exact problems or things
they are doing currently.

MR. COX: We have a question
on fuel tanks. I might direct this
question to some of the chemieal
manufacturing companies:

“What can we do about loco-
motive fuel tanks that are con-
taminated with rust and algae and

possibly water? Is there a chemi-
cal available to clean the tanks
and possibly purge them and serv-
ice them without going through a
long process of draining and
steaming 7”

MR. N, C. ECKERLE [Nalco
Chemical Company, Oak Brook,
Illinocis]: Are you talking about
problems that may be solved chem-
ically? Are you talking about
bulk storage tanks or locomotive
fuel storage tanks?

MR. COX: Locomotive fuel
storage tanks.

MR. ECKERLE: The main reec-
ommendation, as far as water is
concerned, is to try to drain them
and get the water out. I know
that is a problem. There are prod-
ucts available (and Nalco has one)
that contain a microbiostat to con-
trol the build-up or growth of
bacteria or fungus in fuel, whether
it is in the bulk storage tank or
the locomotive tank.

As far as cleaning these tanks
is concerned, there are chemicals
that might possibly be used. We
have been working on some of
these things from an experimental
standpoint with one or two rail-
roads.

These methods are somewhat
complicated by the structure or
the baffling that you find in the
locomotive fuel tank. It is a prob-
lem of recirculating any cleaners
or solvent or dispersants in the
system to adequately disperse the
sludge or other waste at the bot-
tom of the tank. As I said, we
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have done a great deal of cleaning
in large fuel oil storage tanks.
MR. COX: We are getting near
the end of our time, so I would
like to ask Mr. Dale Propp to
summarize, please. I want to thank

all of you for your participation..

MR. PROPP: Please join me in
giving Chris and his Committee of
experts a round of applause.
[Applause] .

Certainly the What’s Your Prob-
lem session is a continuing effort
to keep us all informed and to
coordinate our thoughts with the
builders, other railroads and sup-
pliers, so throughout the coming
year please continue not only to
look for problems but remember
to bring your problems and ques-
tions back to this session.

I also want to thank each of
you for being so attentive. That
certainly is what makes a panel
discussion of this type so success-
ful.

PRESIDENT CLEVENGER:
Thank you, Dale. I want to echo
my thanks, too, to the panel for
a job well done.

I have two or three announce-
ments. We ended up with 1,705
total membership in the LMOA.
We had 369 railroad and associate
members register for the. conven-
tion and 81 ladies, which shows
a pretty good attendance at our
convention.

When you receive your tran-
scribed remarks, be sure to edit
them promptly and get them back"
to our recorder. If you are in any

BEST WISHES

From

JOHN W. MAHON CO.

(Manufacturers’ Representative)

1495 Warren Road
Cleveland, Ohio 44107
Phone: 216/226-0950
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of the rooms or see any of the
advertisers, thank them for their
participation. Along that line, I
think most of you know that one
our best advertisers in the LMOA,
Mr. Roy Touchstone of the Touch-
stone Supply Company, took sick
here Sunday and is presently in
the hospital in Chicago. I am sure

all of us wish Roy a speedy re-
covery.

With that I would like to ad-
journ this meeting until September
28, 1981, when we will meet again
in this hotel. Thank you. [Ap-
plause]

[The meeting adjourned sine die
at 11:45 a.m.]

The LMOA officers paused long enough for the photographer to catch them all.
Left to right: 5th VP Swede Axleson, BN; President Bob Clevenger, Santa Fe;
6th VP Bill James, Chessie; 4th VP Darrell Walker, Southern; Chairman of the Board
Jim Long, Chessie; Past President Tom Harley, TT; 2nd VP Frank Bruner, UP;
1st VP Nelson Buskey, Chessie; 3rd VP Dick Holmes, UP; and Secretary-Treasurer
Joe Koerner.
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INTERNATIONAL BALLROOM (SOUTH)

MONDAY, SEPTEMBER 28, 1981
Joint Meeting, ABA, CDOA, LMOA, RF&0O0A
Call to Order— Mr. R. G. Clevenger, President, LMOA
Keynote Address: Mr. A. W. Johnston, Vice President, Opera-
tions and Maintenance Department, Association of American
Railroads
Fuel and Lubricants —Chairman B. C. Cain, Chemist, Atchison,
Topeka and Santa Fe Railway, Topeka, KS ............... 151
Topic: “Problems, Solutions and New Techniques in Fuels and
Lubrication"
President's Address —Mr. R. G. Clevenger, General Electrical
Foreman, Atchison, Topeka and Santa Fe Railway, Kansas
City, KS
Diesel Electrical Maintenance —Chairman T. L Westerfield,
Senior Electrical Engineer, Chicago and North Western Trans-
PO O NS GO EICABO RIS s e s s aserie s ks et s e 201
Topic: “Innovation: Past and Present”

TUESDAY, SEPTEMBER 29, 1981
Shop Equipment —Chairman T. A. Kessinger, Senior Engineer -
Facility Planning, The Family Lines Rail System, Jackson-
A L Ttttk bar o L UL NSl i il M, 251
Topic: “Tools and Training for Productivity”
Diesel Material Control—Chairman D. L. Ward, Coordinator Shop
Methods, Burlington Northern, Inc., Springfield, MO ...... 291
Topic: “Diesel Material Control — New Innovations in Material
Handling and Control"
Incoming President's Remarks —Mr. N. A, Buskey, Assistant
General Manager, Chessie System, Huntington, WV
Diesel Mechanical Maintenance — Chairman J. L. Kuhns, Man-
ager Planning and Maintenance, The Family Lines Rail System,
T e e e R e e A (.. ) 337
Topic: “Increased Service Life Through Improved Technology"

WEDNESDAY, SEPTEMBER 30, 1981
New Developments — Chairman D. G. Goehring, Manager Main-
tenance Planning, National Railroad Passenger Corporation,
T T T B o T e M RPN e g S 379
What's Your Problem Panel — Chairman J. D. Smalling, Chemi-
cal Engineer, Southern Pacific Transportation Co., San Fran-
cisco, CA
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ATTENTION EVERYONE COMING
TO THE MEETING!

REGISTRATION FEE AT ANNUAL MEETING $5.00 PER MEMBER
LADIES FREE

Our registration desk, located in the Normandy Lounge, Second Floor East
of the Conrad Hilton, Chicago, will be open Sunday, beginning at 12 noon.
Come in Sunday afternoon, register, and enjoy this special opportunity to
visit with our officers and your other friends. THIS WILL SAVE YOU
VALUABLE TIME ON MONDAY MORNING. KEEP YOU OUT OF THE
REGISTRATION RUSH. BRING YOUR WIFE WITH YOU. She will enjoy
the special entertainment planned for her!

SPECIAL INSTRUCTIONS
1. STUDY these reports closely.
2. SEND OR BRING written questions to the Conmmittee Chairmen.
3. BRING THIS BOOK TO EVERY SESSION OF THE ANNUAL MEETING!
There are no extra copies.
4. BRING your 1981 LMOA Membership card for identification in registering.

ALL RAILROAD MEMBERS! The ground rules of this Annual Meeting
require:
“THAT ALL SUPPLY COMPANY HOSPITALITY SUITES MUST BE CLOSED
TO AND OFF LIMITS TO ALL RAILROAD PERSONNEL WHILE THE MEET-
INGS ARE IN PROGRESS.” ALL HOSPITALITY SUITES CLOSE AT 8:30
A.M, 1:45 P.M,, 11:00 P.M.
Please do not embarrass your Supply Company friends by calling at their
suites while the meetings are in progress; it will cause them:
1. To remind you of this ground rule.
or

2. To lose their reservation at this meeting, and to forfeit their right to

attend future meetings.

ALL SUPPLY COMPANY MEMBERS: Your strict observance of the above
rule is absolutely necessary, will be greatly appreciated.
You are urged to attend the meetings because:

1. Your product might be discussed.
2. You might be in position to answer a question that is asked.

3. You need to know what our problems are, in some cases, they are your
problems also.
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R. G. CLEVENGER D. M. WALKER
PRESIDENT 4th VICE PRESIDENT
General Electrical Foreman (General Membership Chairman)
Atchison, Topeka & Santa Fe Diesel Superintendent
Kansas City, KS 66106 Southern Railway
Atlanta, GA 30303
MEMBERSHIP THRU THE YEARS

Advertisers Associate ctive Total
1939 0 27 60 87
1940 34 48 162 244
1941 38 48 210 296
1946 103 187 676 963
1947 101 284 937 1321
1948 113 295 1183 1591
1949 134 595 1789 2521
1950 123 595 2101 2822
1951 125 626 2912 3663
1952 135 510 2747 3392
1953 118 597 3288 4003
1954 118 545 2943 3606
1955 81 434 3235 3750
1956 110 419 3257 3786
1957 100 423 2678 3201
1958 82 350 2320 2752
1959 90 387 2395 2872
1960 98 393 2302 2793
1961 101 348 2201 2650
1962 118 316 2291 2725
1963 125 275 2345 2745
1964 138 273 2345 2756
1965 155 289 2372 2816
1966 163 464 2368 2995
1967 180 408 2327 2915
1968 200 321 2575 3096
1969 192 335 2173 2700
1970 184 345 1929 2458
1971 140 283 1621 2044
1972 132 343 1777 2252
1973 108 345 1563 2016
1974 124 384 1735 2243
1975 103 326 1579 2008
1976 109 314 1610 2033
1977 114 317 1508 1939
1978 125 363 1367 1855
1979 120 391 1251 1762
1980 112 405 1200 1717
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OUR OFFICERS

N. A. BUSKEY F. D. BRUNER R. R. HOLMES

1st VICE PRESIDENT 2nd VICE PRESIDENT 3rd VICE PRESIDENT
(Program Chairman) (Advertising Chairman) (Meeting Procedure Chmn.)
Asst. Gen. Manager Asst. C.M.O.-R. & D. Dir. Chem. Labs & Env.
Chessie System Union Pacific Railroad Union Pacific Railroad
Huntington, WV 25704 Omaha, NB 68179 Omaha, NB 68179

KJELL AXELSON W. R. JAMES D. H. PROPP
5th VICE PRESIDENT 6th VICE PRESIDENT 7th VICE PRESIDENT
(Co-ordination Chairman) (Supply Membership Chm.) (Advertising Vice Chairman)
Supt. of Motive Power Gen. Mgr.-Loco. Dept. Chief Mech, Officer
Burlington Northern, Inc. Chessie System Burlington Northern, Inc,

St. Paul, MN 55101 Huntington, WV 25718 Billings, MT 59101
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OUR OFFICERS
PAST PRESIDENT AND CHAIRMAN OF THE BOARD

J. H. LONG
CHAIRMAN OF THE BOARD
Manager Locomotive Dept.

Chessie System
2815 Spring Grove Ave.
Cincinnati, Ohio 45225

PAST PRESIDENT

Tl )

E. T. HARLEY
Vice President - Equipment
Trailer Train Company
Chicago, IL 60606
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OUR OFFICERS
SOUTHERN REGIONAL EXECUTIVE

B. A. CUMBEA
Gen. Mgr. Loco. Maint.-Eng.
Chessie System
Huntington, WV 25718

SOUTHERN
REGIONAL EXECUTIVE COMMITTEE

The Family Lines Rail System—J. L. Kuhns, Manager - Planning & Main-
tenance, Jacksonville, Fla. 32202

Florida East Coast Rwy.—S. D. Smith, General Mechanical Superintendent,
St. Augustine, Florida 32084

Norfolk & Western Rwy. — B. 0. Vaden, Mechanical Supervisor - Locomotive,
Roanoke, Va. 24011

Richmond, Fredericksburg & Potomac R.R.—W. E. Durham, Chief Mechani-
cal Officer, Richmond, Va. 23230

Southern Railway — D. M. Walker, Diesel Superinfendent, Atlanta, Ga.
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OUR OFFICERS
WESTERN REGIONAL EXECUTIVE

G0L

M. GO
Chief Quality Control Officer
Southern Pacific Trans. Co.
San Francisco, CA 94105

WESTERN
REGIONAL EXECUTIVE COMMITTEE

Atchison, Topeka & Santa Fe Rwy—F. |. Burchett, Mechanical Assistant-
Locomotive, Chicago, Ill. 60604

Denver & Rio Grande Western R. R. — J. E. Clancy, Chief Mechanical Officer,
Denver, Colorado 80217

Southern Pacific Transportation Co.— C. E. Gable, Sr. Regional Manager,
Running Maintenance, San Francisco, Calif. 94105

Union Pacific R.R. — F. D. Bruner, Assistant C.M.O. - Research & Develop-
ment, Omaha, Nebr, 68179

Western Pacific R.R.—J. S. Miller, Assistant Mechanical Officer, Sacra-
mento, Calif. 95814
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OUR OFFICERS
SOUTHWESTERN REGIONAL EXECUTIVE

E. R. HAFLING
Engineering Assistant
Santa Fe Railway
Topeka, KS 66616

SOUTHWESTERN
REGIONAL EXECUTIVE COMMITTEE

Burlington Northern - Springfield Region—B. L. Boyer, Superintendent
Motive Power, Springfield, Mo. 65802

Illinois Terminal R.R.—G. J. Huggins, General Superintendent, M.P. & E.,
Alton, Illinois 62002

Kansas City Southern Rwy.— J. B. Rogers, Asst. General Manager - Mechani-
cal, Kansas City, Mo. 64105

Missouri - Kansas - Texas R.R.— M. F. Rister, Assistant Vice President-
Mechanical, Denison, Tex. 75020

Missouri Pacific Railroad Co.— D. M. Tutko, Chief Mechanical Officer,
St. Louis, Mo. 63103



138 Locomotive Maintenance Officers Association — 1981

OUR OFFICERS

CENTRAL-NORTHEAST
REGIONAL EXECUTIVE COMMITTEE

Belt g)asi;;vay of Chicago —R. M. Campbell, Diesel Supervisor, Chicago, ill.

Bessemer & Lake Erie R.R.—R. W. Keller, Superintendent Locomotive
Department, Greenville, Pa. 16125

Boston & Maine Corp.—W. J. Grabske, Vice President- Equipment, N.
Billerica, Mass. 01821

Canadian National R.R. —L. M. Daniel, Senior Mechanical Assistant, Mon-
treal, H3C 3N4 Quebec, Canada

Canadian Pacific R.R.— W. A. MacRae, Supervisor Diesel Equipment, Tor-
onto, Ontario, Canada.

Elgin,so.fgget & Eastern Rwy.—J. F. Madden, General Manager, Joliet, lll.

Grand Trunk Western — Hubert L. LeDuc, Mechanical Officer - Motive Power,
Battle Creek, Mich. 49016

llinois Central Gulf R.R.—M. G. Dinius, Superintendent Locomotive - Me-
chanical, Chicago, lllinois 60601

Indiana Harbor Belt R.R.—S. A. Papa, Superintendent Equipment and
Strs.,, Hammond Indiana 46323

Long Island Rail Road — J. W. Yaeger, Chief Mechanical Officer, Jamaica
Station, Jamaica, N.Y. 11435
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OUR OFFICERS
NORTHWESTERN REGIONAL EXECUTIVE

J. D. SMALLING
Chemical Engineer
Southern Pacific Trans. Co.
San Francisco, CA 94105

NORTHWESTERN
REGIONAL EXECUTIVE COMMITTEE

Alaskgag R.R.—R. H. Wright, Chief Mechanical Officer, Anchorage, Alaska,
510

Burlington Northern, Inc. — Kjell Axelson, Superintendent of Motive Power,
St. Paul, Minn. 55101

Chicago & North Western Transp. Co.—R. W. Vitek, Asst. Superintendent
Motive Power, Chicago, Ill. 60606

Chicago, Milwaukee, St. Paul and Pacific R.R.— R. H. Maas, Director Me-
chanical Engineering, Milwaukee, Wisc. 53203

Duluth, Missabe & Iron Range Rwy.—J. M. Masterson, Locomotive Super-
intendent, Proctor, Minn. 55810 .

Soo LsiSn&OR.R. — G. H. Barker, Chief Mechanical Officer, Minneapolis, Minn.



140 Locomotive Maintenance Officers Association — 1981

OUR OFFICERS
EASTERN REGIONAL EXECUTIVE

J. J. GREGORY
Project Manager-Heavy Repair Shop
Consolidated Rail Corp.
Altoona, PA 16603

EASTERN
REGIONAL EXECUTIVE COMMITTEE

Amtrak — Frank C. Conte, Director of Motive Power, Washington, D. C. 20024
Chessie System —J. H. Long, Manager Locomotive Dept., Cincinnati, Ohio

ConRail — (Shops) M. J. Chandler, Superintendent Locomotive Shops - Elec-
tric, Altoona, Pa. 16603

ConRail — (General) E. P. Heiler, Manager - Locomotive Maintenance, Phila-
delphia, Pa. 19104

Pittsburgh & Lake Erie R.R.—C. H. Derner, Master Mechanic, Pittsburgh,
Pa. 15219
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OUR OFFICERS
TECHNICAL COMMITTEE CHAIRMEN

B. C. CAIN, Chairman
Committee on Fuel & Lubricants
Chemist, Dept. of Technical
Research & Development
Atchison, Topeka & Santa Fe
Railway Co.

Topeka, KS 66616

D. L. WARD, Chairman
Committee on Diesel Material Control
Coordinator Shop Methods
Burlington Northern, Inc.
Springfield, MO 65802

D. G. GOEHRING, Chairman
Committee on New Developments
Manager Maintenance Planning
National Railroad Passenger Corp.
Washington, DC 20001

PICTURE
NOT AVAILABLE

T. L. WESTERFIELD, Chairman
Committee on Diesel
Electrical Maintenance

Senior Electrical Engineer
Chicago & North Western Transp. Co.
Chicago, IL 60606
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OUR OFFICERS
TECHNICAL COMMITTEE CHAIRMEN

J. L. KUHNS, Chairman T. A, KESSENGER, Chairman

Committee on Diesel Committee on Shop Equipment

Mechanical Maintenance Sr. Engineer-Facility Planning

Manager Planning & Maint. The Family Lines Rail System
The Family Lines Rail System Jacksonville, FL 32202

Jacksonville, FL 32202

e

J. D. SMALLING, Chairman
What's Your Problem Panel
Chemical Engineer
Southern Pacific Trans. Co.
San Francisco, CA 94105
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OUR OFFICERS
ADVISORY BOARD

e

J. F. McDONOUGH F. D. ABATE

Chief Mechanical Officer Vice President

Union Pacific Railroad Co. Operations & Maintenance
Omaha, NB 68179 National Railroad Passenger Corp.

Washington, D.C, 20001

J. ). BUTLER R. BYRNE
Chief Mechanical Officer-Locos. Chief Mechanical Officer
Consolidated Rail Corp. Southern Pacific Transportation Co.

Philadelphia, PA 19104 San Francisco, CA 94105
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OUR OFFICERS
ADVISORY BOARD

V. H. MIZRAHI PAUL F. DEADY

Chief of M. P. &C. E. Vice Pres. & Chief Mech. Officer
Canadian National Railways Illinois Central Gulf Railroad
Montreal, Quebec, Canada Chicago, IL 60601

J. G. MOORE D. F. HANEY
Asst., Vice President Asst. Chief Mech. Officer
Southern Railway Co, CP Rail.

Atlanta, GA 30303 Montreal, Quebec, Canada
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OUR OFFICERS
ADVISORY BOARD

J. D. O'NEILL R. E. TAYLOR

Asst. Vice President-Motive Power Asst. Vice President-Mechanical
Chicago & North Western Transp. Co. Burlington Northern, Inc.
Chicago, IL 60606 St. Paul, MN 55101

PICTURE
NOT AVAILABLE

A. M. SCHUH R. R. McDANIEL
Assistant Vice President-Mech. Gen. Mgr. M. P. & E.
Chessie System Norfolk & Western Rwy. Co.

Huntington, WV 25718 Roanoke, VA 24011
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OUR OFFICERS
ADVISORY BOARD

| £ :
0. H. SUMMERS D. M. TUTKO T. D. MASON

Chief Mechanical Officer Chief Mechanical Officer Chief Mechanical Officer
Burlington Northern, Inc. Missouri Pacific RR Co. Atchison, Topeka and
Springfield, MO 65802 St. Louis, MO 63103 Santa Fe Railway

Chicago, IL 60604

SUPPORTING STAFF

T. C. SHEDD JOSEPH J. T. KOERNER
PUBLICATIONS CHAIRMAN SECRETARY-TREASURER
Editor, Modern Railroads 3144 Brereton Court

5 S. Wabash Ave. Huntington, WV 25705

Chicago, IL 60603 Phone (304) 523-7276
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PAST PRESIDENTS

1939 & 1940 — F. B. DOWNEY (Deceased), Asst. to Shop Supt., C. & O. Ry.
1941 —J. C. MILLER (Deceased), M. M., N. Y. C. & St. L. R.R.
1942-1946 Inc. — J. E. GOODWIN (Deceased), Exec. Vice-President, C. & N. W. Ry.

1947 — S. 0. RENTSCHILER, Retired Chief Mechanical Officer, Bessemer and Lake
Erie R.R., 2502 East Cass St., Joliet, lll. 60432

1948 — C. D. ALLEN, Retired Asst. C. M. O. - Locomotwe, C. & O. Ry, & B. & O.
R.R., Star Route 3t1, Box 149, Dunnsville, Va, 224

1949—J W. HAWTHORNE, Retired Asst. Vice-Pres. - Equipment Seaboard Coast Line
, 8334 Lawfin st. (S), Jacksonville, FL 322

1950—G E. BENNET (Deceased), Vice-Pres. - Gen. Purchasing Agent, C. & E. I. Railway
1951 — P. H. VERD (Deceased), Vice-Pres. - Personnel, E. J. & E. Ry.

1952 — H. H. MAGILL (Deceased), Master Mechanic, C. & N. W, Ry.

1953 — S. M. HOUSTON (Deceased), Gen. Supt. Mech. Dept., Southern Pacific Co.

1954 & 1955-—F D. SINEATH, Retired Chief of Motive Power, Seaboard Coast Line
, Jacksonville, Fla.

1956—-;. 1t' BLICKLE (Deceased), Retired General Manager - Mechamcal A T. & S. F.
ys!

1957 — J. T. DAILEY (Deceased), Asst. to Pres. - Mech., Alton & Southern R.R.
1958 — F. E. MOLLOY (Deceased), Supt. Motive Power, Southern Pacific Co.

1958 — F. R. DENNY, Retired Mechanical Supt.,, New Orleans Union Passenger Termi-
nal, 3229 Durango Road, Fort Worth, Texas 76116

1959 — E. V. MYERS, Retired Supt. Mechanical Dept., $t. Louis - Southwestern Ry.,
2700 Howard Dnve, Pine Bluff, Ark. 71601

1960 — W, E. LEHR, Retired Chief Mechanical Officer, Pennsylvania R.R., 313 Hayden
Street, Sayre, Penn. 18840

1961 — O. L. HOPE, Retired Asst. Chief Mechanical Officer, Missouri Pacific R.R.

1962 — R. E. HARRISON (Deceased), Manager Maintenance Planning & Control, South-
ern Pacific Co.

1963 —C. A. LOVE, Retired Chief Mechanical Officer, Louisville & Nashville R.R.,
Louisville, Ky.

1964 — H. N. CHASTAIN, Retired Gen. Manager - Mechanical, A. T. & S. F. Ry., Chi-
cago,

1965 — J. J. EKIN, JR., Retired Supt. Marine & Pier Maintenance, B. & O. R.R.,
8205 Tally-Ho Road, Lutherville, MD 21093

1966 — F. A. UPTON, Retired Asst. Vice President Mechanical, C. M. St. P. & P.
RR., Milwaukee, Wisconsin

1967 — G. M. BEISCHER, Retired Chief Mechanical Officer, National Railroad Passen-
ger COrp., Washington, D.C. 20024

1968 — G. F. BACHMAN, Retired Chief Mechamcal Officer, EIgin Joliet & Eastern Ry.,
612 E. Bevan Drive, Joliet, IL 60431

1969 — T. W. BELLHOUSE (Deceased), Supt. Mechanical Dept., S. P. Co.-St. L. S. W,
Ry., Houston, Texas

1970 — G. R. WEAVER, Retired Director Equipment Engineering. Penn Central Co., 516
Bryn Mawr Ave., Bryn Mawr, Pa. 13010

1971 — G. W. NIEMEYER, Retired Mechanical Superintendent, Texas & Pacific Rail-
way, Ft. Worth, Texas, 215 South Tucker, Nevada, Mo. 64772

1972 — KY PRUCHNICKI, Retired General Supervisor Locomotive Maintenance, South-
ern Pacific Transportation Co., 423 W. 27th St.,, Houston, Texas 77008

1973 — W. F. DADD, Retired Chuef Mechamcal Officer, Chessie System, 805 Villa Drive,
North Myrtle Beach, SC 29

1974 — C. P. STENDAHL (Retired), General Manager M.P. - Electrical, Burlington Nor-
thern, Inc., 1052 W. California Ave., St. Paul, MN 55117

1975 —L. H. BOOTH, Retired Assistant C.M.O.-Locomotive, Chessie System, 906
13th Ave., Huntington, W. va. 25701
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PAST PRESIDENTS

1976 —J. D. SCHROEDER, Assistant C.M.O.- Locomotive, Burlington Northern Inc.,
St. Paul, Minn. 55101

1977 —7. A, TENNYSON, Retired Asst. Manager Engineering - Technical, Southern
Pacific Trans;ortat'ion Co., 1528 Maliard Way, Sunnyvale, Ca. 94087

1978 — E. E. DENT, Retired Superintendent Motive Power, Missouri Pacific Railroad,
33 Deerfield Lane, Creve Coeur, MO 63141

1979 — E. T. HARLEY, Vice President - Equipment, Trailer Train Co., 300 S, Wacker
Dr., Chicago, IL 60605

1580 — JAMES H. LONG, Manager Locomotive Dept., Chessie System, 2815 Spring
Grove Avenue, Cincinnati, Ohio 45225

HONORARY LIFE MEMBERS

F. W. BUNCE, Retired Chief Mech. Officer, Milwaukee Road.

J. J. BUTLER, Chief Mechanical Officer, Consolidated Rail Corp., Philadelphia, Pa.
OWEN CLARKE, Retired Vice-President, Chesapeake & Ohio Ry., Cleveland, Ohio
Ww. F;n é:%liggN, President, Western Maryland Railway, 201 N. Charles St., Baltimore,

J. J. DWYER, Retired Engineer Environmental Control, Chessie System, Huntington,
W. Va. 25712 (P. O. Box 907)

W. T. FARICY, Retired Chairman of the Board, A.A.R.
J. G.LGE‘RMAhan, Vice-President - Engineering, Missouri Pacific Railroad Company, St.
ouis, Mo.
J. W, GESSNER, President and Chief Executive Officer, Missouri Pacific Railroad.
S. GRAHAM HAMILTON, General Manager, Locomotive Products Division, General
Electric Company, 2801 East Lake Road, Erie, Pa. 16501
W. J. HARRIS, Vice President, Research & Test Dept., Assn. of American Railroads.
1920 L St.. NW, Washington, D. C. 20036
M. C. HAUSMAN, President, Power Parts Co., 1860 N. Wilmot Ave., Chicago, lll. 60647
H. W, HAYWARD, Retired Chief M.P. & R.S., CP Rail, Montreal 101, Quebec, Canada
JOHN H. HERTOG, Vice-President - Operations, Burlington Northern, Inc., St. Paul,
Minn. 55101
JOHN W. INGRAM, President and Chief Executive Officer, Chicago, Rock Island and
Pacific Railroad Co., 332 S. Michigan Ave., Chicago, IL 60604
E: A. KUHN, Retired Chief Mechanical Officer, Baltimore & Ohio R.R., Harbor Club,
Condo No. 2, Suite 308A, 100 Bluffview Dr., Belleair Bluffs, FL 33540
S. T. lt(Utl)-lsl;lézRetired Chief Mech. Supt, New York Central R.R., Box 113, Shelburne,

R. M. McDONALD, Retired Director of Operations, Board of Transport, Commissioners
for Canada, Ottawa, Ont., Canada

F. K. MITCHELL, Retired Asst, Vice-President, New York Central Sys., Sleights Wild-

wood, Manitowish Waters, Wis. 54545

C. E. POND, Retired General Manager, M. P. & Equipt, Norfolk & Western Ry.

H. P. RODES, Presicent, General Motors Institute, Flint, Mich. 48502

F. E.gIﬁSELL. Retired Chief Mechanical Officer, Southern Pacific Co., San Francisco,

alif.

C. M. SMITH, Retired Manager - Mechanical Engineering - Passenger and Locomotive,
Consolidated Rail Corporation, 3 Princeton Road, Strafford-Wayne, PA 19087

R. D'.( SPA%';&E' President, Louisville & Nashville Railroad, 908 W. Broadway, Louisville,

Y.

. TAGGART, Retired, Canadian National Rwys., Rolling Stock and Operating Safety
Committee Officer, Canadian Transport Commission, 14th Floor, 25 Eddy St.,
Hull, Quebec K1A ON9

E. F. TUCK, Retired C. M. O., St. Louis - San Francisco Ry.

C. N. yIVIIGt’i(I;is. Vice-Pres. and Asst. to President, Louisville & Nashville R.R., Louis-
ville, Ky.

H. C. WILCOX, Retired Editor, Railway Locomotives & Cars

L=y
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blaners

FOR

tirly locomotives

WASHRACK CLEANERS . . . formulated with

super-soaking action for fast, thorough
removal of oil, grease, grit and grime

when used in automatic cleaning systems.

SOAK TANK CLEANERS . . . proven by
years of satisfactory service in railroad
shops throughout the country. Many
formulations, in both concentrated and
mild solutions.

SPRAY TYPE CLEANERS . . . available in
emulsion and evaporative types for
interiors and exteriors of cars and
locomotives and electrical equipment.

There's a LIX CLEANER to do your
particular diesel cleaning job . . . faster
and more economically. Why not call or
write for complete information about
all our cleaners.

CORPORATION

2808 E. 85th Street
Kansas City, Mo. 64132

816-333-4464



150 Locomotive Maintenance Officers Association — 1981

Chicago Railroad Diesel Club

R. T. THETFORD D. K. BROOKS

PRESIDENT SECRETARY-TREASURER
Supt. of Shops-Locomotive Supervisor Bill. & Expend. Cont.
Nlinois Central Guif Railroad Co. lllinois Central Gulf Railroad Co.
Homewood, IL 60430 6037 Aspen Lane

Matteson, IL 60443

We of the Chicago Railroad Diesel Club were again pleased
to be hosts to the Locomotive Maintenance Officers Association
for their April 6, 1981 Pre-Convention Presentation.

Meetings: We meet on the first Monday of each month except
May, June, July, August and September.

Monthly Publication: Issued to all members.

Membership: We welcome all railroad and railroad supply per-
sonnel. For further details please contact our Secretary-Treasurer.
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Monday, September 28, 1981

10:00 A.M.

REPORT OF THE COMMITTEE ON FUEL AND LUBRICANTS

Pre-Convention
Presentation:

Chicago

Railroad Diesel

Club

B. C. CAIN, Chairman
Chemist
Atchison, Topeka & Santa Fe
Railway Co,
Topeka, KS 66616
VICE CHAIRMAN

April 6, 1981
Midland Hotel
Chicago, IL

D. D. Hudgens, Manager-Field Laboratories, Union Pacific Railroad, North Platte, NE

69101

s

. A. Bjorndal
J.—Blatz—
E. Broman
. A. Goff
A. Gombold
W. C. Hamilton
J. F. Hillard
J. G. Hoffman
> Di—Mi—Lambert—
W. R, Land
C. Lenzini
C. R. Medovich
0. J. Rider
Porter Robb
J. .L. Rotureau
W. C. Schickram
R. P. Schmidt
P. A. Shackelford
- E—J:-Smith—
S. P. Spargo
J. L. Wilkison

em<T

COMMITTEE MEMBERS

1981 TOPIC:

Senior Staff Engineer ‘Chevron
Div. Mgr. Trans. Products Motor Oils
Product Engineer ARCO
Industry Sales Executive Mobil
Engineer of Tests BN
Engineer of Tests L &N
Senior Product Engineer Texaco
Fuel & Lubricants Engineer GE
Technical Engineer EMD
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PERSONAL HISTORY
B. C. CAIN

AGE: 34
BIRTHPLACE:
Fort Worth, Texas
MARITAL STATUS:
Married with two children
EDUCATION:
Graduated with BS degree in
chemistry from the University
of Texas at Arlington in 1970.
Graduate work in Inorganic
chemistry at Texas Tech Uni-
versity.
WORK EXPERIENCE:
Research Assistant at the Uni-
versity of Texas.
Teaching Asst. at Texas Tech.
Chemist for Santa Fe from 1973
to present.
3“ I¢ [Jcl-’lfﬂml‘j
EFFECTS OF USING
ALTERNATE FUELS ON
EXISTING DIESEL ENGINES

Introduction

In 1980 this committee present-
ed a report entitled “Assessment of
Future Fuel Supply and Quality.”
This year’s paper is an update and
deals specifically with two broad
topics: Emergency Fuels and Al-
ternate Fuels. In the context of
this discussion, the principal- dif-
ferences between these two cate-
gories are duration of use and
severity of need. In the emer-
gency situation, the use of the
fuel would be for a limited (though
possibly long) time and a national
fuel shortage would exist.

The U. S. Department of Energy
(DOE) sponsored a multi-year in-
vestigation of potential “emer-

gency” fuels, The principal results
of this investigation are reported
in Society of Automotive Engi-
neers (SAE) paper Number 810-
444. This study considered fuel
extenders for both gasoline pow-
ered vehicles and diesel powered
vehicles. The possibilities consid-
ered ranged from gasoline as a
diesel fuel extender and diesel fuel
as a gasoline extender through
vegetable oils, crude oils and
gases, Stated assumption in the
tabulation of possible emergency
fuels is that available supplies of
potential fuels “would be allocated
to key transportation functions on
some priority basis.” Thus, using
gasoline to extend diesel fuel and
vice versa could be an emergency
scenerio though not one which
would relieve a general petroleum
supply shortage without, at the
same time, disrupting the normal
flow of activities and introducing
some risks.

As shown in Table 1, the trans-
portation industry consumed 55%
of the oil used in the United
States in 1979. Table 2 displays
the fact that the railroad industry
consumed 3% of the 55% charged
to transportation or 1.65% of the
total U.S. oil consumption. The
data for both of these figures are
quoted from SAE paper 801342
by Mr. E. D. Cain of the Standard
0il Company of California. This
small percentage (1.65) represents
a high quantity of product — ap-
proximately 4 billion gallons per
year. Incidentally, the price of
this 4 billion gallons of fuel has
escalated 900% since 1967.
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Al Conrail it takes

a little less than

an ounce of prevention

fo protect a whole engine.

All it takes Is a capful of oil, a Baird
Spectrometer and a few seconds on-ling
with the system=shared computer to
detfermine whether problems may
develop in'vital engine components.
Through oll and frend analysis, the
operator knows if there is wear, which
parls are involved, and the potential for
damage. More importantly, he knows
almost immediately, so that corrective
action can be taken before the locomo-
tive leaves the yard.

The Baird instrument gives reliable
data fast. Five instruments in the system
give Conrail locomatives a monthly
checkup with clear and early warning of
potential failure, and the prescription for
remedy in plain English. Conraill is one of

Conrall's Dan Reh runs 3pacfromaler ine
wourhshlnmm V fudﬂhr one of W
syslem’s five in-yard loboratories.

the ten major North American railroads
using Baird oil analysis spectrometers to
detect wear,

Compact, inexpensive, easy-to-use, reli-
able, rugged . . . the Baird Spectrometer P e (T 1)
is good pravenﬂve medicine for oil- 125 Middlesex Tpk., Badford, MA 01730
wetted machinery headaches. Tet (417) 276-6094 Telex: 923491
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U.S. OIL CONSUMPTION BY USE (1579)*

Transportation 55%
Residential/Commercial 14%
Non Fuel 14%
Industrial 9%
Electricity 8%
*Source SAE Paper 801342

Table 1
U.S. TRANSPORTATION FUEL USE

1979*
Motor Gasoline 69%
Aviation 11%
Highway Diesel 8%
Marine 6%
Rail 3%
Other 3%
*Source SAE Paper 801342
Table 2

In an emergency, it would be
expected that the railroad indus-
try would be one of those to re-
ceive high priority fuel allocation.
The previously mentioned study
conducted by Southwest Research
Institute (SWRI) for DOE exam-
ined the following materials as
principal candidates for emergency
diesel fuel blend constituants: un-
leaded gasoline, medium naphtha,
heavy naphtha, jet fuel, kerosene,
marine diesel fuel, No. 4 fuel oil,
No 5 burner oil, No. 6 fuel oil and
filtered South Texas crude oil.
SWRI also examined a number of
other materials including alcohol.

The examination consisted of wear
tests, stability tests and various
engine tests. Their work indicates
that a gasoline blend up to 50%
and an alcohol blend up to ap-
proximately 30% could be used to
extend diesel fuel under dire cir-
cumstances. They warned, how-
ever, as others have, that “at low
concentrations of either gasoline
or alcohol in diesel fuel an ex-
tremely explosive condition exists.
Vapors over these mixtures could
be ignited by a static discharge
or any other source of ignition
causing a catastrophic explosion;
extreme caution must be used
when dealing with these fuels.”

The SWRI study also indicated
that naphthas, jet fuel and a par-
ticular No. 4 fuel showed promise
for use as an emergency fuel with-
out blending. The No. 5 fuel tested
in the particular engines {nvolved
could not be effectively used above
60% to 80%.
Alternative Fuels

Before seriously discussing fuel
alternatives it is necessary to de-
fine the fuel for which an alterna-
tive is sought. Table 3 is a tabu-
lation of important fuel oil speci-
fications. The three American So-

MAJOR DISTILLATE PETROLEUM FUEL SPECIFICATIONS

ASTM ASTM ASTM 3D* ASTM AVG.
PROPERTY 1D 2D Proposed 4D EMD G.E, RR
Vis. Sus @ 100°F Max. 35 40 50 125 45 50 43
Cetane No. Minimum 40 40 37 30 40 37 43
Sulfur % Maximum 0.5 0.5 0.7 2.0 0.5 1.0 0.5
10% B.P. Typ. °F 400 470 470 - - —_ 469
90% B.P. Max. °F 550 640 680 —_ 650 680 640
Carbon Residue 0.15 0.35 0.40 - 0.35 0.35 0.22
Distillation Recovery % - — —_— —_ 99 99 97-99

(Min )
*Presently Voted Down in ASTM.

Table 3
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CUSTOM RE-REFINING FOR
R.R. DIESEL ENGINE
LUBRICATING OILS

OTHER RECYCLED LUBRICANTS:

e PREMIUM CAR JOURNAL OILS

e AUTOMOTIVE ENGINE OILS
DIESEL — GASOLINE

e GEARLUBRICANTS
e METAL WORKING FLUIDS
e HYDRAULIC OILS

PLUS:

e CONTINUOUS QUALITY CONTROL
e LABORATORY ANALYSIS SERVICE

Contact JOHN O'CONNELL

MOTOR OILS REFINING CO.

PHONES: Piant, 312-442-6166; Office, 312-788-9017
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ciety for Testing and Materials
(ASTM) diesel fuels are listed
along with a previously proposed
“compromise” ASTM diesel speci-
cification. Also included are G.E.’s
specification, EMD’s specification
and the average of present U.S.
railroad specifications. The prin-
cipal properties are recorded. It
should be noted in some areas
(such as boiling range) that the
ASTM specifications have no lim-
its defined. The same is true for
“distillation recovery.” Nearly all
of the railroad specifications list
a value for “maximum pour point”
and in many cases “maximum
cloud point.” The ASTM specifica-
tions state that these properties
should be such that they cause no
problems.

The engine builder’s specifica-
tions and the railroad specifica-
tions list a minimum distillation
recovery of between 97% and 99%.
In effect, these specifications limit
the fuels to be considered to “all
distillate” products. Both ASTM
1D (intended for high speed en-
gines) and 2D (intended for medi-
um speed engines) are defined as
distillate products. Number 4D
does not contain such a statement
and, therefore, could contain some
residual material. Note the major
upward jump in viscosity and sul-
fur content between No. 2D and
No. 4D, these values changing
from 40 to 125 and 0.5 to 2.0 re-
spectively. On the other hand the
proposed ASTM No. 3D allowed a
viscosity of only 50 seconds and
sulfur of only 0.7% A similar
sitnation exists with respect to

cetane number (an ignition quality
property). The No. 2D cetane
number minimum is 40 and No.
4D minimum cetane number is 30,
while the 3D minimum cetane num-
ber proposed was 37. Work at
SWRI indicates that the minimum
cetane number requirement for
present EMD and GE multi-cylin-
der engines is somewhere between
30 and 40. Thus, the minimum
value cetane number suggested for
ASTM 3D was judiciously selected.

An examination of fuel “speci-
fications” is only one way of de-
termining the “fuel being used.”
At the committee’s request, a sur-
vey was conducted by the National
Association of Railroad Engineers
of Tests in an attempt to deter-
mine the average and worst case
fuel being used by the railroad
industry. Table 4 lists the average
railroad fuel specification and the
“worst case” fuel actually being
used. From this comparison it may
be seen that the average fuel
used is: lower in viscosity than
the maximum specified, higher in
cetane number than the minimum
specified, lower in sulfur content
than the maximum required, and
generally has a lower boiling range
than the limits allowed by speci-
fication. The “worst case” fuel is
lower in cetane number, lower in
viscosity but much higher in sul-
fur content (above proposed 3D),
and generally lower in boiling
range. When considering alterna-
tive fuels trade-offs, it is neces-
sary to consider specifications,
“worst case,” and average fuel
used.
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The DOE is the sponsqr of a
major study entitled “Future Pro-
pulsions Systems for Railroad
Locomotives.” The holder of the
contract is the Jet Propulsion Lab-
oratory (JPL). Future fuel is
major consideration of Phase B
of this project. In the spring of
1980 JPL reviewed its preliminary
findings of the Phase B section
with the Department of Energy,
Association of American Railroads,
Federal Railroad Administration,
and locomotive builders. The study
evaluated (from the literature)
every conceivable logical substi-
tute or extender fuel for locomo-
tive diesel engines. The evaluation
ranged from gaseous fuel through
slurries of solid coal particles in
diesel fuel. Table 5 is a display
of JPL's top 12 candidates. It
should be noted that alcohol does
not make the top 12, Ethanol and
Methanol rank No. 18 and 19 re-
spectively. They received bad marks
for combustion, engine operation,
storage and safety. At this time,
your committee eliminates “pro-
pane” and “10% water/6% emul-
sifier in diesel No. 2” from con-
sideration. There is no doubt that
diesel engines can be designed or
converted to operate on propane;
however, design changes are sig-
nificant, supply is questionable,
and there are major safety prob-
lems associated with handling pro-
pane. The water and emulsifier
proposal is very expensive and of
unknown energy trade-off value
for railroad diesel engines. There
is little doubt about the ability of
today’s diesel engines to operate
on at least a partial diet of heavy

U.S. RAILROAD FUEL USED

Aver. Worst  Avg.
Spec Case Used

Viscosity at
100°F, SSU 43 35.2 3.9
Cetane No. 43 40 45.6
Sulfur % 0.51 0.74 0.31

10% Boil. Pt. °F 469 392 402
90% Boil. Pt. °F 641 602 559
Carbon Residue 0.22 —_—
Cloud Point °F . +5
Table 4

RANKING OF ALTERNATIVE FUELS BY
JET PROPULSION LABORATORY
Broadcut Fuel Oil
Oil Shale Distillate
Heavy Naptha
Medium Naptha“
Kerosene
50% Gasoline in Diesel No. 2
Jet A
30% Gasoline in Lube Oil
Coal Derived Distillate
No. 4 Fuel Oil
10% Water-6% Emulsifiers in Diesel
No. 2
Propane
Table 5

naphtha, medium naphtha, kero-
sene, gasoline in diesel No. 2, Jet
A, or 30% gasoline in lube oil.
However, there are very serious
safety and supply concerns about
some of these products as long
term alternatives. Certainly, they
deserve consideration as candi-
dates for emergency fuel with ap-
propriate safety precautions.

The remaining candidates on
the list are displayed differently in

RAILROAD ALTERNATIVE FUELS
Short Term (Petroleum Derived)
— Broader Diltillation Range
— Permit Some Residual Components
Longer Term (Non Petroleum Derived)
—Shale
— Coal

Table 6
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Table 6. The term “broader dis-
tillation range petroleum” in es-
sence defines “broad cut fuel oil.”
If the distillation range were
broadened on both the low boiling
end and the high boiling end,
some of the components listed as
“naphthas” as well as some of
the components in “No. 4 fuel oil”
would likely be included. No. 4
fuel oil has a maximum allowable
viscosity of 125 Saybolt Seconds
at 100°F and a minimum allow-
able cetane number of 30. It may
or may not contain residual com-
ponents.

In the longer term category,
products from shale and from coal
remain as candidates. The materials
which can be derived from coal
range from products with ex-
tremely good diesel characteristics
to products which, by themselves,
are very unlike diesel fuel.

As discussed last year, the rail-
road engine fuel research work
being conducted at SWRI has
shown clearly that the two cycle
railroad engine can operate on
fuels with a broader distillation
range than is currently being de-
fined by railroad fuel specifica-
tions, and quite possibly beyond
the range of the formerly proposed
ASTM Number 3D. The four cycle
engine builder’s current fuel spe-
cification already allows fuels sub-
stantially beyond ASTM No. 2D
and at least equal to the proposed
3D.

As discussed at some length in
last year’s report, railroad diesel
engines have been operated in the

past and recently with fuel oils
containing residual components.
Table 7 displays the analysis of a
residual-distillate fuel blend which
was tested successfully in the four
cycle railroad diesel engine in
1980 (50,000 gallons). Also dis-
played in Table 7 is the latest GE
distillate fuel specification for
comparison. It should be noted
that with the exception of the
amount of fuel recovered on distil-
lation, the 10% No. 6 fuel analysis
complies with the specification.
However, when dealing with resid-
ual fuels other things must be
taken into account.

Recently a U.S. railroad ob-
tained a blend of No. 6 fuel and
No. 2 fuel which had an analysis

" almost identical to that shown on

Table 7. However, filtration prob-
lems were such that the “over-the-
road” test planned could not be
conducted. The filtration difficul-
ties resulted from incompatibility
between the particular No. 6 fuel
and the particular No. 2 fuel
There are tests which can be con-

10% No. € OIL + 80% NO. 2D FUEL
COMPARED TO G.E. SPECIFICATION

Analy- G.E.
Property sis Fuel Spec.
APl Gravity @ 60°F 321 1.0
Sulfur % Weight 0.54 -—
Distillation °F —_
10% 428 —_
50% 522 —_
90% 642 680 Max.
% Recovered 91 99

Calculated Cetane No. 43 37 Min.
Viscosity @ 100°F,
SSU- 38 50 Max.
Pour Point °F -5 —_

Table 7



Locomotive Maintenance Officers Association — 1981 159
ﬁROQUIP LEADERSHIP IN THE RAILROAD\
INDUSTRY MEANS...

GUSTIN-BACON AND BARCO TEAM UP TO SUPPLY A BROAD
RANGE OF INNOVATIVE PRODUCTS TO RAILROADS

Barco SIS 401
Electronic Speed
Recorder

Barco SIS 400 Speed
Information System

New Barco
Transition Control

Gustin-Bacon
Weld Flange
Fittings

Gustin-Bacon

ﬁ Locktite
Cotter Pins

e ]

Gustin-Bacon Air Brake
Replacement Parts

For more information on Gustin-Bacon/Barco products write
Aeroquip Corporation, Barco Plant, 500 N. Hough St
Barrington, lllinois 60010. Aeroquip is a subsidiary of Libbey-

Owens-Ford Company.

N al\eroquip




160

Committee on Fuel and Lubricants

ducted to screen such incompati-
bility. The lesson learned, or re-
learned, concerning the use of
residual components in railroad
diesel fuel is that simply defining
the percentages of No. 2 fuel and
No. 6 (or 4 or 5) does not ade-
quately describe the product de-
sired. Specifications can be de-
veloped which will allow the in-
clusion of some residual compo-
nents and cause only minimum
handling difficulties.

If railroads wish to increase the
quantity of fuel available in the
near term, it is mandatory that
fuel specifications be issued which
define other acceptable produects.
It is not possible at this time to
state that this specification should
be named “No. 4 light” or “rail-
road residual blend” or “railroad
heavy.” Until such time as a
specification is developed, a con-
tinuing supply of acceptable broad-

er specification fuel will not be
available.

The technology to produce syn-
thetic distillate fuels from either
shale or coal is in hand. Enough
is known about fuels from shale
and from coal to be certain that
U.S. railroad diesel engines can
operate satisfactorily on some of
them. Table 8 exhibits the diesel
properties of a shale derived liquid
fuel. Table 9 displays these same
properties for two widely different
types of coal derived materials. In
both Tables 8 and 9, requirements
for ASTM No. 2D fuel are listed
for comparison.

The Republic of South Africa
has been serious about synthetic
‘fuels for a long time. As a conse-
quence, that country is now con-
structing a third major plant for
conversion of coal to synthetic
fuels and chemicals. The fuel listed
as Type B in Table 9 represents

COMPARISON SHALE DISTILLATE WITH ASTM 2D

Property
Viscosity @ 100°F SUS
Cetane No. (Calc.) -
Sulfur, %

10% B.P. °F
90% B.P. °F
Distillation Recovery %
High Heat Value BTU/#

Table 8
COMPARISON COAL DERIVED FUEL WITH ASTM 2D

Property
Viscosity @ 100°F SSU
Cetane No. (Calc.)
Sulfur %
10% B.D. °F
909, B.P. °F
Distillation Recovery %
High Heat Value BTU/#

ASTM 2D Shale
40 Max. 355
40 Min. 55
0.5 Max. 0.06
470 Typ. 456
640 Max. 562
98 Typ. 98
19,400 Typ. 19,600
Typs A Type B
ASTM 2D Coal Derived Coal Dsrived
40 Max. 374 35
40 Min. 4.2 48
0.5 Max. 0.04 001
470 Typ. 3% 385
640 Max. 528 581
98 Typ. 98 98
19,400 Typ. 17,360 Est. 19,800

Table 8
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SALEM ELECTRIC NO. 500-BS
-SAND'NG 1SSUE OF

JAN. 1, 1965

the Heart of the Salem System-

3 in "ONE"
SYSTEM
1. Charge

2. Sand
3. Clean

10 suwo raup

T0 SAND taap

Salem #500-BS 3 in 1 Sander Control Valve is located above
and away from the sand traps. Sand and sand dust will not
enter the Control Valve and the Control Valve is out of the
range of possible damage should maintenance forces strike
the sand trap in an attempt to dislodge obstructions stopping
the sand flow.

Only 4 Salem No. 500-BS 3 in 1 Sander Control
Valves required per locomalive for the individual
control of 8 sand traps,

GRAHAM-WHITE
SALES CORP.
d;-

SALIM, VIEGIMIA
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the best type diesel fuel material
available from a process such as
used in South Africa. Presently,
the U.S. believes this process to
be non-cost effective. However, it
can be done., An advertisement
from a Republic of South Africa
magazine states, ‘“While South
Africa continues its search for oil
Sasol is expanding its highly suc-
cessful oil - from - coal operation.
Starting from scratch in 1950,
Sasol soon proved it could produce
oil from coal economically by de-
claring a profit only 5 years after
commissioning Sasol No. 1.” When
Sasol No. 3 is operational, the
three plants will convert more
than 32 million tons of low grade
coal per year into liquid fuels,
pipeline gas, and chemicals. Figure
1 is a flow diagram of the Sasol
process. It should be understood
that United States researchers in
this field are quite cognizant of
the general procedure, but for ob-
vious reasons, technical details of
the process are considered secret.
The flow diagram used in Figure
1 was reproduced from a publica-
tion entitled “Liquid Fuels From
Coal — Meeting the Challenge”
which was provide by Sasol Ltd.

Fuel defined as “Type A” in
Table 9 is a minimally refined
product. Research into the use of
this material is currently ongoing.
It has been investigated by SWRI
in the 2-cylinder, 2-cycle engine.
The almost non-existent cetane
number (like alcohol) was over-
come by using diesel pilot injec-
tion. Four-cycle railroad engine re-
search with this fuel is using the

“blend with diesel fuel” approach.
The first criterion for blending is
to achieve the minimum cetane
nuniber requirements for the en-
gine design. Full load multi-
cylinder engine running has been
completed on a blend of 26% of
this fuel in diesel fuel. Complete
results of this investigation will
be available in the technical liter-
ature by the end of 1981. Table
10 displays the properties of this
26% mixture compared to the
ASTM No. 2D fuel specification.
At this point it is only appropriate
to say that from a combustion
viewpoint the fuel performed quite
satisfactorily as would be pre-
dicted from the analysis. Some
operational difficulties were en-
countered which are believed to be
minimal and easily overcome.

As mentioned earlier, a con-
siderable amount of work is going
forward in a number of labora-
tories with slurries of solid com-
bustible materials in a liquid. This
work is considered at the research
stage. The November 1980 issue
of Marine Engineers Review con-
tains an article by Messrs. T. W.
Ryan, W. E. Likos and C. A. Moses
of Southwest Research Institute.
Table 11 is a portion of Table No.
2 from the SWRI article. Products
of this nature are not considered
“aglternative fuels” in accord with
the definition given previously.

It should be clear from the above
discussion that the only viable
present alternative fuels are those
derived from petroleum. In the
long term, the raw materials will
be coal and/or shale. No alterna-
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COMPARISON 25% BLEND TYPE “A" COAL WITH ASTM 2D

Property
Viscosity @ 100°F, SSU
Cetane No. (Calc.)
Sulfur. %

10% B.P. °F
90% B.P. °F
Distillation Recovery %
High Heat Value BTU/#

Tabls 10

*EXAMPLES OF SLURRY FUELS ATTEMPTED

Formulation
20% Coke
20% Wheat Starch
With 1% Lecithan
20% Coke and
1% SOA
20% Carbon Black
And 1% SOA
20% Cornstarch
And 1% SOA
40% Coke and
1% Lecithan

Coal Liguid
ASTM 2D Blend
40 Max. 35
40 Min. 37
0.5 Max. 0.3
470 Typ. 382
640 Max. 540
98 Typ. 97.5
19,400 Typ. 18,860
Engine
Performance Problem
Ran None
Ran None
Ran None
Failed Nozzle Sticking
Failed Rapid Settling
Marginal Nozzle Sticking

*Source: “The Use of Slurry Fuel in a Diesel Engine' — Marine Engineers Review,

Nov, 1930

Table 11

tive fuels will be available in
quantity unless the users-— the
railroads — point a direction for
the supplier, This must include
the degree of inconvenience they
are willing to accept in order to
lower costs and/or increase sup-
plies.
gki”
Hl 1L

UPDATE ON COLD WEATHER
PROCEDURES FOR FUELS

Most of us know from first-hand
experience that when the weather
turns cold enough, water or wax
crystals can form in fuel systems
and partially or completely block

fuel flow to the injectors. When
this happens, not only does it re-
quire considerable time to remove
the deposits, but if it happens on
line of road it can also interfere
with the traffic flow, and cause
serious damage to the engine itself.

Down time can be minimized in
most cases, by good fuel systems
housekeeping and other methods
of controlling cold weather prob-
lems which we will discuss as this
paper progresses.

When the cause of a problem is
known and understood, it can best
be met and managed. The diesel
engine cold flow problem, whether
it is partial or complete blockage
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of fuel, is caused by either ice or
wax crystals, or both.

In more cases than not, these
crystals (which are not very large)
plug the fine pores of the fuel
filter. These crystals can also
plug fuel lines, usually at elbows
where flow is restricted.

If the restricted flow is ice erys-
tals (which usually happens be-
tween 0° and 32°F.) and if icing
is the problem the solution is to
get the water out of the fuel and,
by good housekeeping, keep it out.
The best method of controlling the
ice problem is keeping all mois-
ture out of the system; however,
this cannot always be accom-
plished. Many railroads use al-
cohol (preferable Isopropyl) in
quantities of one gallon per thous-
and gallons of oil. The alcohol
works but should not be relied
upon to remove large quantities of
water.

All so-called middle distillates
(diesel fuel) contain waxes, some
of which cannot be removed. It
is these waxes that drop out of
solution and clog fuel systems
when the temperature gets low
enough.

Cloud point is the most impor-
tant fuel property affecting the
low temperature operation of the
diesel engine, and since there is
very little (other than blending
of fuels, which is next to impos-
sible at this time) that can be done
to lower the cloud point, we shall
endeavor to update you on the
things that have been done to over-
come this problem.

Chemical Additives

First we would like to discuss
briefly chemical additives to fuels.

Additives most commonly re-
ferred to as cold weather im-
provers, wax crystals modifiers,
or fluidity improvers can reduce
the pour point but not the cloud
point. There are some fuel addi-
tives that may improve the cloud
point by modifying the size and
structure of the wax crystals.
However, the extent to which this
takes place depends largely on the
composition of the fuel, and there
is no guarantee that this will be
to our benefit. In most cases the
additive will lower the pour point
but in reality has no effect on the
operation of the diesel engine.

Fuel Heaters:

Railroads are equipping locomo-
tives with fuel heaters which use
the heat from cooling systems.
These heaters have some problems,
such as contaminates in the water
that act as abrasives and in some
cases deteriorate tubes. However,
these problems are not insurmount-
able. The proper selection and in-
stallation of the fuel heater is
usually based on the engine build-
er's recommendations. It should
also be noted that these heaters
can be bypassed in warm weather.

Automatic Drain Valves:
Locomotives can be equipped
with automatic drain valves. This
feature is useful when engines
cannot be drained manually. These
devices are controlled by a thermo-
stat that activates the drain valve
when descending temperatures
reach approximately 456°F (7°C).
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The operation features can be
found in M.I. 582 for EMD and
Gem data 1-18-80 for GE engines,

0il Coolers:

Tubes in GE oil coolers have
been increased in diameter from
1/4 inch to 5/8 inch. This should
prevent the plugging of tubes,
which no doubt will prevent cooler
failures in cold weather.

Mixer-Divider:

In 1979 the Union Pacific Rail-
road conducted a full-scale loco-
motive test to determine the effec-
tiveness of a ‘system designed to
eliminate cold weather related fuel
flow problems. This system is
known as the Mixer-Divider sys-
tem,

The MD system design, as used
in this test, was developed and
tested in the laboratory using
scale modeling techniques. Divid-
ing ratios were selected to pro-
vide a mixture of tank fuel, and
warm return fuel is mixed with
tank fuel. At idle, approximately
70 percent of the returned warm
fuel is mixed with tank fuel. When
the throttle is advanced, a higher
percentage of the return warm
fuel is mixed with the cold. At
throttle eight, seven, and probably
six, all of the warm returned fuel
is being mixed with the cold at
the suction pipe. This simple, non-
mechanical system provides warm
fuel for the engine primary fuel
system, maintains warm fuel at
the fuel suction pipe in the tank,
and effectively proportions warm
return fuel with cold tank fuel.

The MD system places the heat
exchanger in the fuel return line
from the engine to the tank so
that all heat added to the fuel. will
be transferred to the fuel at the
tank. In order to prove its theory
UP conducted a test as follows:

EMD furnished a reported 54,-
000 BTU Young heat exchanger
and AMOT valve to temporarily
replace conventional fuel heating
during this test. The AMOT valve,
which is a thermal control device,
was arranged in the EMD system
to mix warm fuel from the Young
increased capacity heat exchanger
and cold fuel to deliver controlled
temperature fuel to the fuel filter
and engine.

Test Procedure

At noon one ton of dry ice was
added to approximately 700 gal-
lons of alcohol in the fuel tank
tub and 330 gallons in the radiator
tank. One hour later another ton
was added. To attain the fuel tem-
perature of -22°F a total of six
tons of dry ice was required over
the 12-hour test period.

The locomotive was set up for
low idle. The MD and EMD sys-
tem temperatures were monitored
and recorded at. low idle and at
eighth notch power. Cooling fans
were blocked in to maintain en-
gine hot water temperature at 90
to 95°F for heat exchanger “worst
case” performance during low idle
test. Fans were returned to nor-
mal operation during eighth notch
load tests. Throttle changes from
low idle to eighth load were made
with one minute intervals in each
throttle notch.
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Conclusions of UP Test

The results of the test indicate
that the Mixer-Divider system and
the increased capacity heat ex-
changer/AMOT valve system satis-
factorily accomplished their design
goals.

The MD device proportionally
mixed warm return fuel from the
engine with cold tank fuel to fur-
nish warm fuel to the fuel pump,
fuel filter, and engine.

By placing the heat exchanger
in the fuel return line between the
engine and fuel tank, the total
heat input is used to heat the fuel
suction, as well as mix proportion-
ally as required by engine con-
sumption.

The increased capacity heat ex-
changer/AMOT valve combination
mixed cold fuel from the fuel pump
with warmed fuel diverted through
the heat exchanger, delivering
warmed fuel to the filter and
engine.

The EMD system depends on
the AMOT valve to proportionally
mix cold and heat exchanger
warmed fuel. If the AMOT valve
fails by “sticking”. open or closed,
fuel to the filter and engine will
range from extremely cold to ex-
tremely warm. Use of the AMOT
device eliminates the need for a
summer/winter valve, but the ther-
mal valve must operate properly
or fuel related problems are sure
to occur. The EMD system will
not protect the fuel suction inlet
inside the tank. Heat exchanger
heated fuel is returned to the fuel
tank in proportion to that con-
sumed by the engine, thus the

total capacity of the heat ex-
changer is not available to warm
fuel in the tank.

Advantages and Disadvantages
Of the Mixer-Divider

Advantages:

1. Protects suction pipe.

2. Provides warm fuel for strain-
er and filters.

3. No moving parts (no AMOT
valve)

4, Total effectiveness of heat ex-
changer available to warm and
mix with fuel at the suction
inlet.

6. Will operate at low idle.

6. No tank modifications neces-
sary.

7. Adaptable to any locomotive
(EMD or GE).

8. Device can be fabricated in
shop at minimal expense.

9. Can be used with lowest ca-
pacity heat exchanger.

10. Will operate with fuel tem-
peratures ranging from -30°
to +80°F.

11. Fuel strainer can be left in
to protect pump.

Disadvantages:

1. Requires being cut-out in
spring and cut-in in early
winter.

2, Requires draining tank to in-
stall device.

// s
w2 MG
NEW TECHNIQUES IN
LUBE OIL ANALYSES
As a preface to this portion of
our paper, we would like to briefly
touch upon the importance of sam-
pling technique. It should be ob-
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vious to all of us that with all of
the sophisticated instrumentation
and techniques we now employ,
with the most competent personnel
staffing our laboratories and with
the new gizmos and whatnots the
future will bring, that the reliabil-
ity of our work begins with the
submission of a representative
sample properly taken.

Training of people for this im-
portant task should not be taken
lightly., Many of us have seen a
locomotive tied up and good oil
dumped because laboratory analy-
sis showed free water in the oil
only to have it turn out being
contamination from a previous
sample. We cannot afford to
waste good oil and tie up good
power because of mistakes like
this. The persons responsible for
taking samples should be thor-
oughly instructed in proper sam-
pling techniques and should be
shown the effect they can have on
the overall program.

Viscosities

Measurement of a lube oil’s vis-
cosity is certainly not a new lab-
oratory technique. We have not
researched the subject but would
scarcely be surprised if it were
found to be one of the first if {n-
deed not the first routine test
given to lube oils. The viscosity of
an oil is probably the most im-

portant criterion in its selection

as a lubricant in a particular ma-
chine, so we can readily see the
necessity for its measurement. Vis-
cosities are measured in various
ways, probably the most common
of which is the time of flow of a

fixed volume through a capillary
tube at some selected constant
temperature. In measuring this
time an analyst must ecarefully
watch the oil flowing in the capil-
lary, start a stopwatch when the
moving oil front reaches a cali-
bration mark, wait until the volu-
metric chamber fills or empties de-
pending upon the design of the
tube, then stop the stopwatch pre-
cisely when the moving oil front
reaches another calibration mark.
Then he must calculate the vis-
cosity using the time iaken during
this procedure and the calibration
constant for the particular tube
used.

A silicon valley instrument man-
ufacturer has developed a visco-
meter which automatically takes
over this time consuming pro-
cedure. An innovative southern
railroad was the first in the indus-
try to utilize this instrument and
others are known to be following
its lead. This instrument utilizes
fiber optics and solid state cir-
cuitry to accomplish its purpose.
The Zeitfuchs Crossarm viscosity
pipet is incorporated into this in-
strument. This is a reverse flow
viscometer, i.e. the oil flows
against a clean dry surface and
fills the volumetric chamber from
the bottom to the top.

Mounted beside the top of the
tube on the flat part of the holder
is a small black box less than two
cubic inches in size. This is con-
nected by a means of a cable to
the timer and power supply. In-
side the box, but segregated from
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one another, are two photosensi-
tive transistors and a high inten-
sity lamp (Fig. 2). Light from
the lamp is channeled through the
holder plate and down alongside
the viscosity pipet by a fiber optic
tube which splits in two after
emerging from the bottom of the
holder plate. One of these tubes
goes into a L shaped stainless
steel block below the volumetric
chamber and the other into one

VISCOSITY TESTER

Fegce
osTiLs

(¥
ConTROL B | TeANISE
CONTAINING | wex

TRANSISTORS |

above it. Mounted at 90° from
these tubes are another pair which
channels light bounced off of the
capillary tube back up to the two
photosensitive transistors. As the
oil passes through the -capillary
area encompassed in the L shaped
block below the volumetric cham-
ber, it interrupts the light reach-
ing one of photosensitive transis-
tors. This in turn opens a gate in
the timer, allowing 100 Hz clock
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pulses from an oscillator to be
fed through a counter circuit and
LEDs display the increasing time.
When the volumetric chamber is
filled and the moving front of oil
enters the upper capillary it passes
through the upper block breaking
the other light beam which closes
the gate in the timer and it stops.
Since the tubes can easily be cali-
brated to unity factor by the selec-
tive placement of the lower and
upper fiber optic blocks, there is
no need to calculate the viscos-
ity, and the time displayed on the
LEDs is the viscosity in centi-
stokes.

Research...
at your service!

The outstanding feature of this
instrument is that it frees the
analyst from the time consuming
process of clocking the samples,
and productivity in the laboratory
can be increased as well as the
accuracy of the results. In an
on-line laboratory operation with
a single person on duty, results of
analysis can more quickly be ob-
tained and passed on to the re-
sponsible mechanical .department
person so that he may have any
pertinent information available to
him that might affect his decision
to run or shop a particular locomo-
tive.

Better braking, better bearings...improved
trackwork and track specialties...longer fast.
ing wheels...all stem from railroad research
at our Mahwah, New Jersey, laboratories.

-Backed by experienced personnel and the
most advanced equipment for research
{in mechanical, chemical, electronic,
metaflurgical and hydraulic areas, our

) \ \4
Mahwah laboratories explore the means to
provide better railroad transportation.

CORPORATION

Railroad Products Group,
VALLEY ROAD, MAHWAH, NEW JERSEY 07430
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Ferrographic Oil Analysis

A new technique recent years
have brought to lube oil analysis
is called ferrography. It differs
from spectral analysis in that it
looks only at ferromagnetic par-
ticles, generally iron and/or its
alloys, whereas spectral analysis
looks at many different elements
simultaneously. Also, this tech-
nique looks at specifically sized
ferromagnetic particles while spec-
tral analysis would give a total
concentration of the elements of
interest, independent of size, al-
though very large wear particles
may not show at all in spectral
analysis, depending on excitation
conditions.

Unfortunately, wear is an ines- -

capable consequence of operating
machines. As they operate they
will generate particulate material
which circulates in the lube oil
system. Under normal circum-
stances these particles would be
expected to be 15 micrometers or
less — the majority of which would
be 2 micrometers or less —and an
equilibrium of distribution of par-
ticles would be established after a
period of time.

Ferrography is a method of
monitoring the relative concentra-
tion of the small (less than 2
micrometers) and large (5 miecro-
meters or more) ferromagnetic
particles and to determine if the
equilibrium is shifting. If the
equilibrium, having already been
established for a specific machine,
were to suddenly shift to a greater
concentration of larger size par-

ticles, excessive wear of a com-
ponent of that machine would be
suspected. Studying the particles
under a microscope can even give
clues as to the specific areas of
excessive wear.

There are three basic types of
ferrographic instruments. They are
the analytical ferrograph, the di-
rect reading ferrograph and the
online ferrograph. The analytical
ferrograph is a laboratory instru-
ment that is used to make ferro-
grams, A ferrogram is an orderly
array by particle size of the pre-
cipitated ferromagnetic particles
on a specially prepared glass slide.
The oil sample is channeled down
the glass slide which is placed over
a strong magnetic field that is
perpendicular to the flow. The
oil is washed away with a solvent,
the slide dried and examined micro-
scopically. With proper lighting
and heat treatment of the slide an
experienced analyst can differen-
tiate between cast iron, low car-
bon steels, alloys or non-ferrous
metals such as lead, copper or
aluminum. The knowledge of where
these metals are located in the
machine can be useful in pinpoint-
ing areas of possible severe wear.

The direct reading ferrograph is
the laboratory instrument that is
used to determine the relative con-
centrations of the large and small
iron particles in lube oil. A fixed
volume of oil is passed thru a
small glass tube located over a
strong magnetic field. A - light
beam' is passed thru two fixed
points in the field by means of
fiber optics and the attenuation of
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the light is measured. On this in-
strument the quantitative measure-
ment of the light attenuation is
most accurate at 50% or less,
because of the nonlinear response
above 50% caused by particles
piling one on top of another. Be-
cause this is a laboratory instru-
ment the analyst can take an
aliquot and calculate back to a
fixed volume if the attenuation
exceeds 50% for a sample.

The on-line ferrograph is an
instrument that can be attached
to a machine’s lubricating oil sys-
tem and continuously monitor the
concentration of the large and
small particles. The data can be
recorded automatically or readings
taken periodically by an attendant.
Because this instrument operateg
unattended, the time to reach.a
fixed attenuation point is measured
as is the volume of oil, and the
relative concentration of large
and small particles is calculated
by the instrument from these data
and the display changed and/or
automatically recorded accordingly
whenever the attenuation point is
reached. As far as is known at
the time of this writing, Union
Pacific is the only railroad experi-
menting with this new technique.
UP has both a direct reader and
an on-line ferrograph.

The remainder of this portion of
the paper will focus on the direct
the on-line is generating data on
a number of selected engines while
the on-line is generting data on
only one engine.

The data output from the direct
reader will be two separate nu-

merical values relating to the
attenuation of the light beam due
to the large (L) and small (S)
particles accumulating in front of
the fiber optic light tubes. As
previously stated this numerical
value is calculated back to a fixed
volume of oil if it was necessary
to aliquot the sample. Although
as previously stated the majority
of the particles generated during
normal operations are small (S),
the attenuation by the large (L)
particles is usually greater; pre-
sumably because they are larger.
As an abnormal wear mode begins
the size of the particles generated
shifts significantly to larger
(greater than 15 micrometer) par-
ticles and the quantity L - S would
increase. Also, as abnormal wear
begins, the total amount of par-
ticles S+L would increase too, in-
dicating a quantative expression of
excessive wear. A single value
used to indicate the beginning of
a severe wear event is the product
of the sum of L+ S, indicating an
increased quantity of particles, and
the difference L -S indicating a
change in the balance of the rela-
tive size of the particle. This
single value is called the severity
index and expressed as 1=(L-S)
(L+8S)=L2-82

The severity index should, ac-
cording to the theory of ferrog-
raphy, be a constant number indi-
cating the equilibrium condition of
the machine when no abnormal
wear is occurring; however, if we
look at the data in Table 12, we
can see some rather wild fluctua-
tions in the severity index, particu-



Committes on Fuel and Lubricants

1

Tabls 12
2877 8088

Sample FE By Sample FE By

Date ] Spec. Date 1 Spec.
4-14-80 400 7.5 4- 4-80 385 13.7
4-18-80 240 9.5 4-30-80 2695 9.6
4-22-80 128 6.2 5- 5-80 2401 1.1
4-26-80 120 7.5 5- 9-80 2378 14,5
5- 5-80 275 7.8 5-15-80 2295 179
5-10-80 95 6.0 5-18-80 6661 19.1
5-22-80 3524 9.2 5-23-80 2356 18.0
6- 3-80 264 9.0 5-31-80 2418 21,1
6- 8-80 479 38 6~ 5-80 3936 249
6-12-80 468 17.6 6-10-80 9661 35.5
6-19-80 11 29 6-11-80 6572 334
6-25-80 519 6.3 6-18-80 29670 21.5
6-29-80 527 5.9 7- 480 867 295
7- 1-80 496 5.1 7- 7-80 221 36.9
7- 7-80 150 4.8 7-13-80 224 30.1
7-11-80 360 58 7-14-80 101 44.2
7-18-80 479 5.1 7-21-80 92 45.0
7-23-80 920 10.2 7-26-80 189 41.5
7-25-80 2178 11.8 7-30-80 419 33.8
8- 9-80 293 11.5 8- 6-80 206 29.1
§-13-80 504 9.6 8-12-80 n 353
8-24-80 850 10.2 8-21-80 289 30.0
8-28-80 250 6.3 8-26-80 1003 29.3
9- 8-80 297 7.0 9- 5-80 243 23.6
9-20-80 60 6.9 9-19-80 2457 30.6
10- 3-80 310 8.3 10- 8-80 186 15.2
10-22-80 4575 8.7 10-13-80 21 13.7
10-26-80 9202 104 10-18-80 88 15.0
10-28-80 17620 9.8 10-27-80 231 20.5
10-29-80 15150 105 10-31-80 178 185
11-25-80 14564 17.2 11- 8-80 675 118
12- 7-80 826 144 11-21-80 88 10.9
12-18-80 480 127 11-26-80 16 129
12-26-80 5123 9.0 11-30-80 56 19.6

larly in the case of the Unit 2877.
These fluctuations might well be
due to the additions of unknown
quantities of lube oil and/or to the
erratic operating cycle of the rail-
road diesel engine. These values
are plotted (Fig. 8 & 4) along with
spectrometric iron values. Any
known events are also marked.
Looking at Figure 3, it would be
difficult to pick any significant

event other than the oil change on
6/13/80 where the plotted values
dropped dramatically. The as-
sembly changed on 8/24/80, was
because of a water leak which was
detected 8/24/80, by the routine
lube oil analysis. ’
The data plotted in Figure 4
do show more stability in the
severity index and more clearly
defined trends preceding the as-
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sembly change-outs on 6/29/80 and
10/2/80. Routine analysis of oil
samples gave no extraordinary in-
dications of problems in this engine
at the time preceding these change-
outs; in these two instances fer-
rography indeed seems to be point-
ing to an abnormal wear condi-
tion. This engine received a major
overhaul on 11/10/80 and subse-
quent data seem to be erratic.
These are two examples of some
of the data so far compiled, The

data in Figure 4 are representative
of the best obtained while those in
Figure 3 are somewhat worse than
the average.

Work is continuing with this in-
strument and with the on-line in-
strument with hopes that the data
generated can be used to confi-
dently predict the beginning of an
abnormal wear mode and that it
can become another useful tool of
preventive maintenance.
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73 Iv. 4. Water contamination of the
TRACTION MOTOR GEAR grease,
LUBRICATION The presence of these conditions
Introduction in a traction motor gear case will

Traction motor gear lubrication
is a matter of immediate concern
under several adverse conditions.
These conditions are:

1. Insufficient lubricant
gear case,

2. Poor low temperature and high

temperature flow properties of

the grease,

Excessive lubricant in the gear

case, and

in the

8.

lead to excessive gear wear or to
the failure of the traction motor
pinion -end armature bearings.
Eventually, the pinion gear slips
and the gear set loses its torque
transmission ability.

Causes of Traction Motor
Gear Set Failures

The causes precipitating these
failures can generally be traced
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to the combined effect of poor
maintenance practices and im-
proper gear lubricant qualities for
the application.

A, recent survey has indicated
that maintenance procedures and
lubricants very considerably among
railroads. Results of this survey
which appear in Table 18 suggest
that some railroads are not con-
forming to the procedures or prod-
ucts recommended by the engine
builders. The railroads that are
involved point to the recent in-
crease in failures following a
change of recommendations by one
builder from sodium to lithium
greases and to the lower viscosity
base oil used in lithium-based
grease,

Maintenance-Related Causes—
Back Shop Some

maintenance practices and
ment conditions found to contrib-
ute to the failure problems: gre
a5 Lollgus:

SURVEY OF RAILROADS INDICATING

TYPE OF GEAR LUBRICANT
IN CURRENT USE

Type of No. of Method
Lubricant Users of Use
Crator Compound 3 Ali-Year
Crator Compound 1 Summer
Sodium Thickened 4 All-Year
Lithium Thickened
5000-10000 BAV 1 Winter
15000-20000 BAV 3 All-Year
15000-20000 BAV 2 Summer
Greater than 20000 BAV 1 All-Year

Table 13

1. Gear cases are not reapplied
as matched pairs. The leakage
of lubricant from or dust into
the gear case through the part-
ing line is increased by mis-
matching. Separation of the
case halves in the process of
rebuilding can result in a mis-
match of top and bottom halves
and can be responsible for im-
proper seating of seals.

2, Seals are not properly applied.
For example, the channels are
not thoroughly cleaned, or the
gear case may lack seal re-
tainers, The use of a seal of
the wrong configuration can
cause problems.

3. The gear case gutters are im-
properly installed or are not
installed. The gutters direct
the major flow of the grease
around the seal and back to the
sump. Without gutters, the
seals are flooded and gross leak-
age will occur.

. Excessive wheel hub runout
tends to enlarge the seal inner
diameter, offering an open leak-
age path for grease.

5. When a wear step is formed
under the felt seal, the grease

can be pumped through the
seals as the axle moves latter-
ally with respect to the gear
box.

Maintenance-Related Causes —
Running Shop

Running maintenance programs
must be re-examined:

1. The time interval between
scheduled inspections may be
too long to replenish the lubri-
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cant before a leaking gear case
runs dry. The minimum level of
lubricant must allow the com-
plete immersion of the gear
tooth in grease.

2. Excessive lubrication can be a
critical problem, if the over-
flow becomes plugged or if
grease is being added auto-
matically with no check of the
level of tooth dip. The lubri-
cant builds up in the gear case
and is forced past the seals
into the traction motor bearing
and into the the support bear-
ing (See Figure—7): Both of

these bearings can fail as a re-

GEAR CASE

sult of contamination by the

traction motor gear lubricant.

Good lubricant maintenance pro-
cedure is only as good as it is
enforced. To avoid the over-lubri-
cation and under-lubrication prob-
lems, the proper level of lubricant
must be known and grease added
up to that level on a regular basis.
The established procedure must be
available to the maintenance per-
sonnel and a periodic check made
for compliance with these pro-
cedures. The responsibility of first-
line supervision must be clearly
defined and is essential to estab-
lish these procedures.

WHEEL

-

PINION

AXLE HUNG TRACTION MOTOR
FIGURE 8
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Grease Properties
The lubricant properties re-

quired for the traction motor gear

lubrication are as follows (a more
complete description of grease

properties appears in Table 14):

1. Extreme pressure properties
protect the gear teeth under
adverse conditions which occur
often in the starting of a train:
gear velocities are low and
little lubrication is available
for the tooth loadings which
can be very high {sea.Regior?t
in-diagram-of Fig:8). Extreme
pressure properties are essen-
tial to reduce gear wear to a
reasonable level.

2, Water resistance of the soap
thickener avoids emulsification
and washing of the grease from
the gear teeth, The water ac-
cumulates from condensation or
from leakage through the seals
during water-washing of the
locomotive trucks and under-
frame. Sodium soaps do not
have good water resistance and
emulsify easily; however, lith-
ium soaps are relatively good
in water resistance properties
and minimize these problems.

3. Resistance to thickening by
oxidation when subjected to
lengthy service periods is im-
portant in higher temperature
operations when minimum lu-
bricant make-up is required.

4. Good grease mobility at low
temperature is necessary to
eliminate channeling and in-
adequate lubrication prior to
the heating of the gears. This
mobility must be a compro-
mise: higher apparent viscosity

yields lower grease loss for a
given gear case but also yields
higher cold viscosity. In gen-
eral, lithium greases provide
better low temperature mobility
than sodium greases, primarily
because of the lower base oil
viscosity .of the lithium grease.
The newer specification, lithium
soap-thickened grease in the 5,000
to 10,000 BAYV range (-the—traehon
meter—grease—specifications
_~both—engine- buﬂders*harbeen—m—
-cluded—-in—Table—15)-has not per-
formed with complete satisfaction
in general service. New locomo-
tives do not exhibit problems, but
after gear case reconditioning, ex-
cessive leakage of grease has been
cited as the cause of an increased
number of failures. Several lith-
ium greases with a higher appar-
ent viscosity, now under test by
several railroads, have been giving
satisfactory results thus far, but
no specific data regarding cold
weather performance are avail-
able at this time.

Recommendations

Maintenance

1. Good maintenance practices
must be established, including
both shop gear case rebuild
practices and running mainte-
nance procedures. Failure to
observe these will perpetuate
the problems encountered.
These practices should coin-
cide with the engine builders’
recommendations. -For-—details
regarding - the—rebuild ™ pro-
eedures see—EMD’s— M. 1. 1520
-and-GE’sMaintenance Manual;-
. Yol.--1;-GE133677G." A~ cam-
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SUMMARY OF THE PROPERTIES OF GREASE

Definition and Performance

Properties ASTM Test Characteristics
Influenced or Controlled

Consistency D 217 Measure of relative hardness or greases.
Varies with use. Controls ability to lubri-
cate, stay in place and seal. Influences
method of dispensing and application.

Flow Characteristics D 1092 Influences flow of grease through pipes and
lines and dispensing equipment. Controlled
by viscosity of fluid lubricant and type and
amount of thickening.

Texture and Structure None Appearance and feel of greases. Defined by
visual inspection. Influence adhesiveness
and ease of handling.

Structural and D 217 Both of these tests measure ability of the

Mechanical Stability D 1831 grease to resist breakdown under low shear
such as is encountered in dispensing equip-
ment. Bearings generally operate at much
higher shear rates. No standard test is yet
available to measure the stability of greases
under high shear rates.

Dropping Point D 566 Temperature at which a grease becomes

D 2265 liquid in ASTM test,

Lead Carrying D 2596 &  Ability of a grease to prevent EP wear

Capacity D 2509 under high load conditions.

Oxidation Stability D 942 D 942 has little significance in service,

D 3336 either in storage or in use. D3336 is a
bearing life test that is a measure of the
time the product stays grease-like and lub-
ricates at elevated temperature.

Rust and Corrosion D 1743 Ability to seal against entrance of water

Protection and corrosive materials. Rust protection
improved by rust inhibitors.

Bleeding Characteristics D 1742 Tendency of fluid lubricant to separate from

grease during storage. Gross separation un-
acceptable. Some bleeding desirable to en-
sure immediate lubrication during startup.

Table 14
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Penetone

For every railroad and rapid transit cleaning problem — both
rolling stock and in-shop maintenance — there’s a scientifically
formulated Penetone product. You'll clean faster and more

economically when you rely on our 45 years of railroad cleaning
experience.

Kar-M-1 e Exterior locomotive cleaning

TPC Solvent e High flash point solvent for cleaning
generators, electric motors and components

BUXITE e Solvent emulsion degreaser for cleaning journal
boxes, gears and gear pans

PENESOLVE 5 e All metal safe hot tank parts cleaning

Call or write today for information on these products and for your
free copy of our authoritative “Railroad and Rapid Transit
Cleaning Guide". Or ask for specific recommendations from
your Penetone field representative.

74 Hudson Avenue

PEHEIOHE rzeé‘ﬂf'gé_{){%godoersey 07670

CORPORATION

INDUSTRIAL CLEANING SPECIALISTS FOR OVER 45 YEARS
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SPECIFICATION TRACTION MOTOR GEAR LUBRICANT

EMD Specification EMS 1027

Soap Type Lithium
Soap, % Maximum (ASTM D 128) 5
Free Alkali, % Maximum (ASTM D 128) 10
Water Content, % Maximum, (ASTM D 128) .10
Brookfield Apparent Viscosity at 200°F

(EMD Standard Laboratory Practice No. 90)

No. 3 Spindle at 4 rpm (centipoise) 5000 - 10000
Viscosity of Lubricating Oil in Product

SUS at 210°F (ASTM D 88) 900 - 1100
Extreme Pressure Properties, (ASTM D 2596)

Load Wear Index, Kg Minimum 40

Weld Point, Kg Minimum 200
Cone Penstration, Unworked at 77°F (ASTM D 217)

GE Specification D S0ESC

Worked consistency, 77°F.MM/10 360 to 395
Mineral-oil viscosity at 210°F, SSU. minimum 1500
Mineral-oil viscosity index, approximate 100
Soap base Sodium
Soap, maximum percent 25
Free alkali, maximum percent o1
Free acid, maximum percent 0.1
Timken Number, minimum 35

Table 15

paign to determine which units
are without gutters and re-
apply these gutters may expe-
dite the cure, but will be ex-
pensive as a short term solu-
tion.

2. Maintenance personnel must be
instructed in the proper pro-
cedures for maintaining gear
case lubricant levels. This will
avoid overfilling, the loss of
grease as waste through the
overflow, and traction motor
bearing failures.

3. First-line supervision must en-
force the established pro-
cedures.

Gear Case
The -engine builders must re-

evaluate present gutter design and

develop one that is easier to apply
or one that is permanently at-
tached.

Gear Lubricant

Cooperative development work
is underway by oil companies with
the engine builders and several
railroads. The objectives are:

1. Adequate anti-wear perform-
ance.

2. Reduced tendency to leak.

3. Good low temperature mobility.

4. Resistance to water-washing.

One factor which must be con-
sidered in these development pro-
grams is the compatibility of the
various brands of lubricants. Dif-
ferent brands must have the
ability to be intermixed without
causing increased leakage or me-
chanical failures.

The railroads, the engine build-
ers and the oil companies all have
an important role in the short
term and eventual resolution of
the gear case leakage problem.
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MULTI-VISCOSITY OILS
AS AN ENERGY
CONSERVATION TECHNIQUE
The subject of energy conser-
vation is of interest to all. It cer-
tainly is receiving a lot of atten-
tion from railroad management.
The cost of fuel represents the
largest single contribution to rail-

road operating costs.

Engine lubrication is one of the
many items which are being ex-
amined in the search for fuel
economy. It is clear that reducing
the friction in an engine is a logi-
cal way of improving the fuel
economy of the unit.

This overview of the subject will
provide definitions, explain what
may be expected, and identify
some of the reservations that must
be resolved before new lubricants
can be commercialized.

The potential changes in lubri-
cants that will be considered in
this review are multi-viscosity and
friction modification.

To understand the term multi-
viscosity, we will go to the SAE
system of grading the viscosity of
a crankcase lubricant. Table 16
shows the current SAE classifica-
tion system. You will note that
it is a2 dual system with the lower
viscosity oils (w-grades) rated at
-18°C and the higher viscosity oils
rated at 100°C. It is possible to
design lubricants so that the vis-
cosity will fall in the W-grade
range at -18°C as well as in the
non-W-grade range at 100°C;
hence, multigraded oils.

Multigrading is accomplished by
providing an oil which has a high
viscosity index. The viscosity in-
dex (VI) of an oil is an empirical
number which indicates the degree
of change in viscosity with a
change in temperature. A low VI
signifies a relatively high change
in viscosity with temperature,
whereas a high VI indicates a rel-
atively low change in voscosity
with temperature. Figure 9 gives
a graphic illustration.

Historically, railroad engine
crankcase oils have been of “me-
dium” VI (in the range of 60-756
VI) as guided by engine builder
specifications. In recent years
base oil supply problems and new
formulation technology have in-
troduced “high” VI (up to 105 VI)
railroad oils.

To provide multigrading, oils of
much higher VI must be provided.
This is accomplished by the use
of VI Improvers which are typical-
ly high molecular weight, and high
viscosity, polymers. When blended
with conventional base oils, the
viscosity effect is such as to mark- |
edly increase the viscosity index.
As shown in Figure 9, an oil can
be an SAE 20W/40, a “20-weight”
at low temperature and a “40-
weight” at high temperature.

As' mentioned earlier, frietion
modification is another approach
to be considered in designing an
energy saving lubricant. These are
materigls, usually oil soluble, which
change the friction condition in
certain critical parts of the en-
gine, usually in those areas where
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borderline lubrication exists. It is
generally known that this concept,
in addition to multigrading, is
used in commercially available
lubricants for automobiles and
heavy duty trucks. Fuel saving
claims of 1 to 3 percent are made
for these oils.

The benefits of viscometric
changes and friction modifications
of lubricants have been well dem-
onstrated in automotive gasoline
engine service. To a lesser ex-
tent fuel savings benefits have
been introduced into the oils for
diesel engines used in trucking and
other heavy duty services. In gen-
eral, this has been accomplished
with no decrease in lubricant per-

formance as measured by deposit
and wear control.

As of now, we can report that
only limited information is avail-
able as to application of friction
modifiers to locomotive crankcase
lubricants.

Engine Builders’ Position
In the case of application to
locomotive engines, two potential
benefits are recognized:
1. Fuel Savings
2. Starting capability at lower
temperature
The present position of the en-
gine builders in this multi-vis and/
or friction modified oil is based on
lack of or, at least, limited experi-

TABLE 16

ENGINE OIL VISCOSITY DESIGNATIONS

SAE Viscosity Range
Viscosity cP at-18°C (ASTM D-2602) | cStat 100°C (ASTM D-445)

Grade Maximu_n_lL Minimum Maximum
sW 1,250 38 -
ow 2,500 4.1 -
20w* 10,000 5.6 -
20 - 5.6 9.3
30 - 9.3 125
40 - 12.5 16.3
50 - 16.3 219

*SAE 15W may be used to identify SAE 20W oils which have a maximum
viscosity at -18°C of 5000 cP.

Note:

1cP = 1 mPa-s; 1¢cSt = 1 mm2/s; cP = ¢St x Density
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N E W’ MAXI-FLQO® FILTERS
locomotive

filters

MANUFACTURED BY:

United Engine Life

For More Information Write:
United
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i i § a Division of
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ence rather than solid comprehen-
sive experience. As a result, they
have reacted cautiously in their
assessment of the “energy sav-
ing” oil concept.

EMD estimates, based on limited
multicylinder laboratory engine
data, that a multigrade SAE 20W/
40 oil reduces fuel consumption
(relative to an SAE 40 oil) about
02% to 04% in medium duty
cycle road locomotive service. They
also estimate that in switcher serv-
ice savings in the range of 1 to 3
percent may be realized. These
estimated percents only represent
that a fuel saving potential exists.
More testing and statistical analy-
sis of the data will be required to
establish the real fuel savings
magnitude.

EMD addresses the cold starting
benefits of the multi-vis oil by
noting that its engines using con-
ventional SAE 40 oils can current-
ly be started down to 50°F (10°C)
and, with some engine modifica-
tion, down to 35°F (1.7°C). Fur-
ther reduction in the temperature
at which the engine can be started
will entail significant changes in
the engine systems beyond the
contribution of a special lubricant.
It appears that savings from a
starting capability below 35°F
(1.7°C) may not be commensurate
with the engine and locomotive
modification costs.

GE also recognizes the potential
benefits of multi-vis oils as being
fuel economy and improved cold
starting capability. When evi-
dence of significant fuel economy
gains is presented or & need for

cold engine cranking is estab-
lished, it will investigate these
products.

From its limited engine experi-
ence with oils other than SAE 40,
GE has serious reservations rela-
tive to multi-vis oils with respect
to bearing wear or power assembly
wear. In its opinion substantial
test work will be required before
multi-vis oils should be given ex-
tensive field trial.

‘Field Experience

The Committee has been fur-
nished with the results of a one-
year test of an SAE 20W/40 oil
in two EMD freight units on a
western railroad. The test oil was
formulated with a conventional
Generation 3 additive and & com-
mercially available VI improver.
This test was conducted as a mo-
harm evaluation of an oil with
multi-grade viscometrics without
the influence of a friction modi-
fier.

The results were encouraging:
A. Oil viscosity decreased in

service due to shearing of the
VI improver; however, the oil
remained within the SAE 40
limits.

B. Oil consumption was typical
of a conventional SAE 40
grade oil.

C. Silver bearing condition was
excellent,

D. Engine deposit levels were
normal with no ring sticking.

E. Liner and ring wear rates
(chrome and cast iron liners)
were typical of experience with
conventional SAE 40 oil.
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It is clear from the Committee’s
review that fuel saving benefits
can be expected when these oils are
applied to locomotive engines. Ex-
tensive stationary locomotive fuel
consumption testing will be re-
quired to establish the magnitude
of this saving.

In view of the reservations on
the part of the locomotive engine
builders, considerable laboratory
and field study will be required

before these oils will be generally
accepted and applied. The build-
ers’ questions as to wear protec-
tion and deposit control in their
engines as well as the magnitude
of fuel saving benefits must be
answered,

Your Committee will continue to
monitor the development of multi-
vis/friction modified oils. We ex-
pect to report more fully on this
subject next year.

Quenched & Tempered
AAR Grade C & E

Increased impact values.

Couplers & Yokes

Nickel - Chromium - Molybdenum alloy steel

A McConway & Torley exclusive.

McConway & Torley Corp.

Pittsburgh, PA 15201 412 682-4700

\
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FUEL & LUBRICANTS
Six-Year Index

1980

Fuel and Lubricants —
New Decade
1. High VI Diesel Engine Oil in
the Railroad Industry
2. Assessment of Future Fuel
Supply and Quality

1979

Fuel and Lubricant Innovations

1. Reclamation -of Used Railroad
Lube Oils

2. Reclamation of Chromate Water
and Waste Oil

3. Effects of Engine Modifications
on Fuel and Lube Oil

4. Air Compressor, Governor and
the New AAR Journal Box Oils

6. New Spectroscopic Technique

1978

Problem Prevention Through
Lubrication

1. New Energy Sources — The
Race of Snails

2, Lube Oil Consumption Using
Strontium 88 as a Tracer

8. Generation 4 Lubricating Oil —
Performance Update

4. Locomotive Wheel Flange
Lubricators

6. Discussion on the Use of Proper
Lubricants

1977

Better Performance Thru
Lubrication
1. Engine Lubricating Oil
Developments

2. Progress in Spectrographic
Analysis and Computer Data
System

3. Other Lubrication — Air Com-
pressor Oils, Synthetics and
Traction Motor Greases

4. Fuel Additives

5. Methods of Measuring Lube and
Fuel Oil Consumption

1976

Projected Advances in Locomotive
Fuels and Lubricants

1. LMOA Diesel Engine Lubri-
cating Oil Field Evaluation
Procedure

2. Petroleum Industry Supply/
Demand

3. Fuel Alternatives — The Gasifi-
cation and Liquefaction of Coal

4. New Oils and Additives for the
Future

5. Traction Motor Gear Lubricants

6. Locomotive Filters

1976

Progress in Fuel and Lube Oil
Technology

1. Synthetic and High Viscosity
Index Lubricating Oils

2. Progress in the Interchange-
ability of Interpretation of
Laboratory Oil Test Data

3. Progress in Reclamation Pro-
cedures and Standard for
Recycling Fuel and Lubricating
Oils

4. Conservation of Crankcase Oil
Through Improved Engine
Design and its Effect on Lube
0il Performance

5. Progress on LMOA O0il
Evaluation Procedure
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OGONTZ RAILROAD
| 'INST“'RUMENTATION |

For over 25 years,

Ogontz has been

a leading supplier
of railroad controls:

o Thermal Drain Vaives
for positive freeze
protection.

e Water Temperature
Regulators

e On-Board Permanent
and Portable Cab Signal
Testing Units.

e Cab Heaters.

e Windshield Defrosters.

e Liquid-Filled & Mercury
Tube Thermostats.

e Diode Cabinet Air
Relays for overheat
protection.

¢ Cooling System Fan
Control Switches.

¢ Air Compressor Gover-
nor control switches.

e LOw Water Alarm
Switches for pres-
sure/flow protection.

e For details, contact Joe
Morris, 0gontz controls
Company, 141 Terwood
Road, Willow Grove, PA
19090.

Call toll free:
1-800-523-2478

In Pennsyivania: (215) 657-4770

@0 gontz

Controis Company
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Southwesten Rallway (Olul

Started in 1946, the Southwestern Railway Club this year
is celebrating its 35th anniversary.

The organization consists of 246 Railroads and 394 Railroad
Supply members who co-operate to discuss locomotive and
freight car maintenance and other aspects of the Railroad
Industry.

Railroad personnel and Railroad suppliers and builders
are welcome members in the Southwestern Railway Club.
Meetings are held three times a year at which various presen-
tations are given — 4th Thursday of October in Ft. Worth, TX;
4th Thursday of January at Houston, TX; 4th Thursday of
April at Little Rock, AR.

Application for membership should be directed to the
Secretary-Treasurer, Southwestern Railway Club, P. O. Box
716, St. Louis, MO 63188.

R. L. COULTER
PRESIDENT
Chief Mechanical Officer-Equipment
BN - Springfield Region
Springfield, MO 65802

G. W. LINKER
SECRETARY-TREASURER
Supervisor of Mech. Equip. D/S
Missouri Pacific Railroad Company
St. Louis, MO 63103
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PERSONAL HISTORY
T. L. WESTERFIELD

Born April 15, 1946 in Arkansas
City, Kansas.

Attended public schools at
Springfield, Missouri, and Chey-
enne, Wyoming. Graduated high
school Cheyenne, Wyoming, 1964.

Served in the U.S. Navy as a
Radioman.

B.S. in Electrical Engineering
from University of Wyoming.

Joined the Chicago and North
Western in July, 1972 as a Man-
agement Trainee at Chicago.
March, 1978 was promoted to Elec-
trical Engineer and in February,
1979 to Senior Electrical Engineer.

He is a member of LMOA, In-
stitute of Electrical and Electronic
Engineers and Instrument Society
of America.

INTRODUCTION

The application of technology
to maintenance problems is not a
new idea. The ideas discussed in
this paper range from well known
methods carefully applied to inno-
vative applications of well known
methods to innovative ideas which
have not yet been developed as
useable maintenance tools. We
recommend careful study of these
ideas to best adapt them to your
situation.

) §
TRACTION MOTORS
It's a never ending nightmare.
We have traction motors repaired
by various repair shops, or in our

own railway shops, and we just
can’t keep these motors under our
locomotives. Some people will
blame the locomotive or the en-
vironment. Too much horsepower
is impressed on the motors be-
cause of faulty control systems, in
the cut-out mode for example.
Too much current is drawn for
too long because those fellows up
there in the Transportation de-
partment always try to add a few
more cars to a train that is already
too long. As long as the train can
make the ruling grade without
having to double up, well, that's
good enough. Too bad we can’t
teach a lesson to those power con-
trol officers by having them dis-
connect a few greasy and filthy
traction motors under a unit. High
voltages stress the insulation be-
yond limits because the locomotive
doesn’t make transition, or high
centrifugal forces destroy the com-
mutator because that smart engine
driver found a way to nullify the
overspeed trip circuit.

Motors have it tough. But, be-
fore we point the finger at some-
body else, before we start making
excuses, are we sure our own act
is clean?

Evaluation of
Improved Test Methods

In last year’s paper this Com-
mittee recommended better testing
methods (simulated load) of over-
hauled traction motors as one way
of reducing the failure rate and
extending the miles or months
per failure. However, many are
reluctant to adopt more demand-
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SURE STARTERS
from

GBC

UniBatt”

unitized diesel
service battery

packs the cranking power and high
-reserve capacity for dependable,
low -maintenance operation. Two
UniBatt batteries will replace 8
standard batteries for diesel start-
ing and accessory service. Special
four way fork lift access simplifies
handling.

Now available in two sizes:
UB-2700 » UB-3300

GBC batteries keep rolling stock on the move!

” I~H0£|'.EB®T "

hlgh capacity diesel
starting battery

delivers greater diesel-cranking
speeds for fast, sure starts—even
in cold weather. Plus the extra po-
tential to supply overnight power
for auxiliary equipment. Rugged
construction and high impact con-
tainers assure long, low-mainte-
nance service life.

Write for details today!
RAILWAY DEPARTMENT

E GENERAL BATTERY CORPORATION

®F’O Box 1262, Reading, PA 19603 (215) 378-0500
1516 Brook Drive, Downers Grove, IL 60515 (312) 932-9074
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ing test procedures for fear that
too many motors will fail the test
and create chaos in the shops.
What would really happen? Let’s
look at a typical case: a railway
shop which started to use the
simulated load method approxi-
mately 15 months ago (at time
of writing).

In 1980, this railway had slight-
ly over 6000 traction motors in
service. The historical failure rate
of the motors repaired in the rail-
way shop was 50%. This means
that half the motors repaired in
that shop were failing in less than
a year, This compared to an ap-
proximate failure rate of 10% for
new motors under new locomotives.

In an effort to contain the high
number of premature failures, the
management authorized the pur-
chase of a traction motor test con-
sole from the General Electric Co.
of Cleveland, Ohio. This machine
was installed in November 1979.

During the first few days of
operation, the reject rate was in
the order of 40-50%. Corrective
action was quickly initiated on the
assembly line and the reject rate
was lowered to 20-22%.

From December 1979 to Decem-
ber 1980, 1894 overhauled traction
motors were tested using the GE
console. Of these, 1086 motors
passed the test and were released
for service. The remaining 308
motors failed the test and had to
be reworked. These results are
summarized in Figure 1.

The reject rate of 22% may look
high, but considering it was origi-

nally over 40%, we must conclude
that there was a significant im-
provement in the quality of the
workmanship.

At this stage, it can be very
temping to lower the test stan-
dards in order to pass more motors.
It didn’t happen in our example.
The railway chose to work to-
wards the elimination of the prob-
lems rather than take the easy
way out. In the end, the reduction
of traction motor failure on the
road confirmed that they had made
the right decision. However, be-
fore analyzing the performance
of these motors under locomotives,
we must answer another question.
What sort of defects were picked
up during the test? Figure 2 lists
the failures that occurred on the
test bench.

Mechanical failures account for
46.7% of the total, electrical fail-
ures 42.6% and miscellaneous
10.7%.

Quite a few of the problems
picked up at the test would have
resulted in premature failures.
Consequently, the use of this
testing procedure should result in
a significant reduction in traction
motor road failures.

The graph in Figure 3 was cal-
culated according to the “Sur-
vivorship Curve” method which
was outlined in last year’s paper.
It shows that the number of trac-
tion motors surviving twelve
months in service increased from
50% to 72%. In other words, the
number of motors failing in a
year or less after they were re-
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paired was lowered from 650% to
28%.

During the same time interval,
the performance of the motors
subjected to a bearing run only
also increased, but not quite in the
same proportion. It seems that
the improvements in repair prac-
tices that resulted from the bet-
ter test methods, were beneficial
to all repaired motors. However,
there remained a certain number
of hidden defects that could onmly
be detected by the traction motor
tester.

Figure 4 lists the principal
modes of failures that occurred in
service on the motors that passed
the simulated load test during the
first thirteen months of operation.
The bottom line of this table shows
the failures as 15.8% of the mo-
tors tested. This figure cannot be
compared directly with the 28%
failure rate quoted previously. The
15.8% is the ratio of the failures
that took place during the same 13
calendar months during which our
sample of motors were repaired.
Some of these motors, those that

SIMULATED LOAD TESTING

OF TRACTION MOTORS

( TWELVE MONTHS OF OPERATION )

NO. OF MOTORS PASSED 1086 78 %
NO. OF MOTORS FAILED 308 22 %
TOTAL MOTORS TESTED 1394 | 100 %

Fig. 1
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TRACTION MOTOR
FAILURES AT TEST

TYPE OF FAILURES NO. OF FAILURES | % OF FAILURES

VIBRATION / NOISY 91 29.5
FLASHOVER 47 15.3
OVERHEATED BEARING C. E. 28 9.1
OVERHEATED BEARING P. E. 25 8.1
o8 sworTe 23 .8
LOW IMPEDANCE 23 7.5
FIELD GROUNDED 17 5.5
INTERPOLE GROUNDED 13 4.2
HIGH IMPEDANCE 8 2.6
MISCELLANEOUS ) 33 10.7

TOTAL 308 100.0

Fla. 2
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ROAD FAILURES OF TRACTION MOTORS

AFTER SIMULATED LOAD TESTING

FLASHOVER 17
COMMUTATOR SCORED
BRUSH HOLDER BO. 6
ARMATURE GROUNDED 16
ARMATURE OVERHEATED
INTERPOLE GROUNDED 11
INTERPOLE ( OPEN - SHORTED ) 16
MAIN FIELD GROUNDED 14
MAIN FIELD ( OPEN - SHORTED ) 4
DAMAGED LEADS 7
MISC. ELECTRICAL 10
HOT SUSPENSION BEARING 5
DEFECTIVE PINION 16
OIL SOAKED 19
MISC. MECHANICAL 41
TOTAL FAILURES 189
NO. OF MOTORS TESTED 1194
FAILURES IN % ' 15.8

FiG. 4
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were outshopped in the first
month, were in service for 12
months, but the motors repaired
in the subsequent months were in
service for 11, 10, 9 months all
the way down to 0 months in serv-
ice for the motors repaired in the
thirteenth month. By the time all
motors have run 12 months, more
failures will occur. The 28% fail-
ure rate is a projection. It pre-
dicts how many motors will fail
during their first year under a
locomotive,

Looking at the above results,
can we conclude that it suffices
to buy a traction motor tester to
eliminate all your motor prob-
lems? This would be a misleading
conclusion indeed, as there are
many other necessary ingredients
in the successful reduction of trac-
tion motor failures. These include:

—A commitment on the part of
senior management to turn
out & repaired motor with re-
liability approaching that of
a new motor.

—An extensive engineering
effort to produce a repair
procedure that allows the
quality of repair at interme-
diate points within the repair
cycle to be verified.

—The expenditure of a consid-
erable amount of money for
test equipment which will be
used to check the adequacy of
repairs during the overhaul
cyele.

—The implementation of an on-
going quality control system
to audit the conformance to

repair procedures and to meas-
ure the progress towards
achieving the initial objective.

—The correction by the shop
personnel of those practices
which resulted in test fail-
ures.

—The engineering investigation
and correction of problems
beyond the control of shop
personnel,

—The investigation of causes
for motor failures under loco-
motives, and the correction of
these causes.

Thus it can be seen that the
simulated load tester, although im-
portant in improving reliability, is
but one element in a comprehen-
sive control cycle. This test can
best be looked upon as a “silent
policeman.” It is not swayed by
schedule requirements, costs, ex-
pediency or any other such pres-
sures normally imposed on a shop,
hence it gives an honest indication
of the “goodness” of repaired mo-
tors, If it is used to identify de-
ficiencies in the repair operation
and these deficiencies are subse- .
quently corrected, reliable motors
can be turned out at acceptable °
costs. If, on the other hand, this
test is used only to segregate good
motors from bad, cost of repairs
will remain exorbitantly high and
pressure will increase to “pull the
plug” on the test console.

14
TEFLON BANDS

The string band covering the
commutator front V-ring is a Qery
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important link in the armature
defense system against electrical
grounds. The traditional epoxy
coated string band offers a defi-
nite protection to the V-ring but
unfortunately it is affected by a
severe drawback. After some time
in service, it has a tendency to
crack, Because of the continuous
heat cycles the commutator is sub-
jected to and the different co-
efficients of expansion of steel
and copper, the copper segments
move with respect to the steel
spider and eventually the epoxy
band refuses to follow.

It is not unusual to see a crack
develop right at the end of the
commutator bars. There could not
be a worse place for a crack to
develop. Carbon dust generated
by the friction of the brushes on
the commutator quickly finds its
way into the crack and gradually
causes a short between adjacent
bars. Arcing follows and soon will
burn the V-ring. Result—the com-
mutator is grounded. Unless the
repair shop has a way of replacing
the front V-ring without disturb-
ing the copper segments and the
mica insulators between them, the
commutator must be rebuilt, which
means that the armature must be
stripped. The winding is lost. A
very expensive failure indeed.

In an effort to alleviate this
problem, the major locomotive
builders introduced the Teflon
band, a strip of Teflon, etched on
the back side, which is glued to
the string band with epoxy or some
other type of adhesive. Two types
of bands appeared on the market—

the split band and the solid or
continuous band.

The split band does not require
any complicated tooling to apply.
The ends must be trimmed accu-
rately so they will butt against
each other without gap or over-
lapping. At the beginning this
band was flat. Later a lip curving
upwards against the edge of the
copper bars was introduced to pro-
vide a better seal against carbon
infiltration.

The application of the solid band
requires expanding and shrinking
it in place. Bands are available
from the locomotive builders (EMD
and GE) and also from the Halo-
gen Insulator and Seal Corpora-
tion, for both the EMD “D” motor
and the GE “752” motors.

Is the string band problem gone
forever? Well, not quite. One ad-
vantdage of the Teflon band is that
its shiny surface does not easily
pick up dirt or contaminants. If it
does it can usually be cleaned eas-
ily with a dry rag or a rag slightly
dampened with solvent. However,
it should never be cleaned with
sandpaper. If you do (some people
do) you end up with a rough sur-
face and you defeat the purpose
of the band.

Perhaps the worst problem as-
sociated with the Teflon bands is
the fact that they don’t always
stay in place. In the case of the
split band, if one end becomes
loose, the whole band will quickly
unwrap itself.- With both the split
and the solid band, the lip has a
tendency to part from the end
of the copper bars. When this
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happens we are back to the carbon
infiltration problem faced with the
epoxy coated string band. At this
time EMD is experimenting with
the reduction of the height of the
lip. There is also a possibly that
the lip will be eliminated com-
pletely. Is the final solution at
hand? Only time will tell.

To summarize, there are many
opinions about the Teflon Band;
some railways like it and use it,
some don’t. There are still prob-
lems to be ironed out. To con-

- clude this section, let’s have a look
at one procedure used for the ap-
plication of the solid (continuous)
Teflon band to an armature. The
bands are obtained from the Halo-
gen Insulator and Seal Corpora-
tion, Elk Grove, Illinois. Initially
there was some reservation con-
cerning the quality of these bands.
In particular the etching on the
back side appeared to be some-
what irregular. A consistent etch-
ing is necessary to ensure a bond
between the epoxy and the Teflon,
because by nature the pure Teflon
will not adhere to anything. Also
the surface of some of the original
bands was on the rough side. How-
ever these problems were ironed
out and the bands now appear to
be quite satisfactory. Here is the
application procedure:

1. Machine the end of the com-
mutator copper bars just
enough to clean up the end
of the bars (approximately
.002").

2. Apply Hysol polyester filler
in the “V” portion of the end

of the commutator bars (EMD
only).

. Wrap glass tape over exposed

portion of front V-ring. Dis-
tribute glass tape so that the
resulting surface is square to
the end of the copper bars.
It may be necessary to apply
more tape near the copper
bars.

. Wipe the end of the copper

bars with alcohol or degreaser
fluid to remove all traces of
oil and grease. Then avoid
touching that surface.

. Cover the outer portion of the

commutator brush surface,
also top and front face of the
steel edge with masking tape
to facilitate removal of sur-
plus epoxy from these areas.

. Put the band on the expander

and note the degree of expan-
sion necessary to slide the
band in place. Trim as neces-
sary to prevent the Teflon
band from riding over the
steel edge or pushing into the
((V,'-

. Mix epoxy with catalyst (rec-

ommended kit Electrolok No.
U-958-12A). This kit pro-
vides enough epoxy to install
two bands. Therefore, it is
suggested to work on two
armatures at one time.

. Apply epoxy primer to the

vertical edge of the commuta-
tor. (EMD Part No. 8430367).

. Apply epoxy evenly over glass

tape and against the end of
the copper bars, Use brush
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and/or spatula. Standing the
armature upright on a rota-
ting stand will facilitate the
Jjob,

10. Expand the Teflon band on
the expander. Wipe the back
of the band (etched side) with
alcohol or degreaser fluid.
Slide the band in place and
push it until the lip of the
band sits tight against the
copper bars.

11. CAUTION: If an inward “V”
is present at end of the com-
mutator bars do not force the
corner of the Teflon band too
far into it. This would cause
the lip of the band to part
from the copper and open a
path for carbon penetration.

12, Remove excess epoxy and ap-
ply shrinkable Mylar tape
over the Teflon band 8 or 4
turns evenly distributed. Se-
cure it in place with masking
tape.

13. With the armature standing
in an upright position (com-
mutator up) apply preheated
ring (220°F) over Teflon band
and leave it there until it cools
to room temperature.

14. Remove ring and Mylar tape.
Inspect carefully to make sure
that there is no void between
the vertical section of the
Teflon band and the end of
the copper bars. If there is,
the application is not satis-
factory. Remove the band and
apply a new one,

This committee will be glad to
hear of any improvements adopted

by a railway or a repair shop
which would lead to an even longer
lasting application of the Teflon
band. Significant betterments will
be included in future paper(s).

I
NEW GENERATION
LOCOMOTIVES

This year a number of railroads
have taken delivery of “new gen-
eration” locomotives. These units
are characterized by various im-
provements in adhesion control. A
brief summary of the operation of
these systems follows, including
maintenance experience to date.

Shown in Figure 6 is the EMD
Super - Series excitation control
system. Current feedback from
each traction motor is combined
with main generator voltage to
develop a signal proportional to
motor rpm. This is compared with
ground speed measured by a dopp-
ler radar to develop a signal
proportional to wheel creep. The
main generator excitation is con-
trolled to maintain wheel creep
within acceptable limits. Sand is
not used unless a full blown wheel
slip develops. A “coast” signal
is used to compensate for varia-
tions in wheel sizes.

Railroads which have received
these locomotives report poor qual-
ity in construction generally, This
extremely disturbing situation has
primarily been seen in the me-
chanical area, but may also be
responsible for what has seemed
an unusually high module failure
rate.

These failures seem concen-
trated in the PS, FM modules and
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radar transceivers. We urgently
hope that General Motors can
overcome this situation and re-
store the quality we have come to
expect.

Some roads have experienced
difficulty with parts availability.
This may require railroads to in-
crease inventory levels if the
builder is not able to make timely
delivery. One maintenance prob-
lem which has arisen is the lack
of any method of testing op-
eration of the .radar transceiver
other than milepost and stopwatch.
Test equipment is being designed
by several vendors and prototypes
should be available soon.

Figure 6 shows the GE Sentry
adhesion control system. The sys-
tem will seem familiar to those
with experience on older GE sys-
tems, representing an evolution of
previous equipment. The speed
sensors are located on the traction
motor rather than end-of-axle to
better protect the pickup and
cable, A “coast signal” provides
compensation for wheel wear. The
system responds to wheel creep by
applying sand. If creep increases,
power is reduced as mneeded to
maintain creep within desirable
limits. Wheel slips or overspeed
are controlled by larger power re-
ductions.

Experience with the Sentry
system is limited at this time,
although one railroad with B36-7
locomotives reports difficulty with
the alternator mounted transition
contactors. Further information
will be reported as it becomes
available.

Iv

ELECTRICAL
TROUBLE-SHOOTING

On today’s modern locomotives,
electrical advancements have pro-
gressed to the point that actual

.repair time is generally minimal

when compared to the time needed
to diagnose the specific problem
component. In plain words, it now
takes us longer to find the prob-
lem than it does to fix it. With
this situation, electrical trouble-
shooting is becoming a critical
step to quick and efficient loco-
motive repair.

Trouble-shooting, or fault diag-
nosis, describes the act and pro-
cedures used to identify a mal-
function and isolate the problem
component, To be effective, the
trouble-shooting procedure used
must be simple and straight for-
ward while providing ample cov-
erage to the various suspected
problem areas.

With this thought in mind, this
committee has put together two
trouble-shooting guides covering
wheel slip systems found on late
model EMD and GE power. The
two guides presented are different
in format and procedure and are
meant to provide working samples
to aid railroads in developing in-
house trouble-shooting guides.

Trouble-Shooting Guide #1
The first guide illustrated, Ex-
ample 1, is for EMD GP40-2 units.
This guide is set up in chart form
allowing the mechanic to deter-
mine the purpose of the specific
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test, the set-up procedures re-
quired, the action and expected re-
sponse, and corrections required
for undesired responses. The ac-
tual trouble - shooting procedure
shown has been taken from the
GP40-2 Locomotive Service Man-
ual.

Trouble-Shooting Guide #2
The second guide, Example 2, is
for New Series GE locomotives
with the CMR wheel slip system.
- This procedure was taken from
the GE Locomotive Service Man-
ual. It utilizes the block form with
various paths to follow, dependent
on results obtained. In addition,
specific procedures are provided to
isolate the problem component. In
using this system, a mechanic can

be led directly to the problem.

_ Conclusion

With today’s complex and rapid-
ly advancing locomotive systems,
- a guide to aid the mechanic is a
necessity. The two examples shown
here are meant to provide samples
of various methods available; to
be of full benefit, they should be
modified to cover the specific sys-
tems on individual railroads. This
committee is hopeful that the
samples shown will provide a
starting point, and the stimulus
needed to help the rail industry
in developing better trouble-shoot-
ing methods and in turn quicker
and more efficient maintenance
and repair,

PROCEDURES

Procedure A
1. The problem is with transistor

Ql. On a six-axle locomotive,

replace the FD1164 Card lo-
cated in the FL80 CMR Wheel-
slip Panel. On a four-axle loco-
motive, replace the FD1156
Card located in the FL84 CMR
Wheelslip Panel.

2. Proceed to Step 2.

Procedure B

WSX relay is not picking-up.
Look for grounds or short cir-
cuits. If none are found, replace
WSX relay located on CMR wheel-
slip panel.

Proceed to step 3.

Procedure C

At this point, several possible
things could be the cause of the
trouble. Therefore, it is necessary
for further testing to determine
where the fault is located.

1. Return the Throttle handle
to IDLE, center the Reverse
handle and place the Alter-
nator (Generator) Field (GF)
circuit breaker to OFF.

2. Equalize the wheelslip panel
inputs from the CMR's by
jumpering the following ter-
minals together.

a. On the FL80 Panel (six-
axle locomotive), jumper
terminals C-D-E-F-G-H.

b. On the FL84 Panel (four-
axle locomotive), jumper
terminals C-D-E.F.

3. Pump up the air brake sys-

tem and set the locomotive
brakes.

4, Place GF breaker to ON,
move Reverse handle to FOR-



EXAMPLE 1l-1
GENERAL
PURPOSE QUALIFICATION CORRECTION
OF CHECK TEST SETUP ACTION RESPONSE REQUIRED
CHECKING WS POWER SETUP, MOVE WS MODULE TEST GREEN TEST LAMP LIGHTS AND NONE

MODULE AND
WHEEL SLIP
CORRECTION

ENGINE RUNNING,
REVERSER FOR-

WARD, AIR BRAKES|
SET. THROTTLE

IN IDLE.

SWITCH TO TEST POSITION-
HCLD

RELEASE WS TEST SWITCH

REMAINS LIT

RED TEST LAMP LIGHTS
CONTINUOUSLY

W/S LIGHT COMES ON AND -

REMAINS LIT

| SA MODULE TEST LAMP COMES ON

SA MODULE TEST LITE GOES OUT
IN 3-5 SECONDS AND SAND IS
APPLIED TO RAILS

LOAD REGULATOR MOVES TOWARD
MINIMUM FIELD

WHEEL SLIP LIGHT GOES OUT

W/S MODULE TEST LAMP GOES OUT

REPLACE WS MODULE
IF NOT-CHECK W/S
LIGHT

IF NOT-REPLACE SA
MODULE

IF NOT-REPLACE SA

MODULE

IF NOT-REPLACE WS
MODULE
IF NOT-REPLACE WS

MODULE
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EXAMPLE 1-2

PURPOSE

OF CHECK

GENERAL
QUALIFICATION
TEST SETUP

ACTION

RESPONSE

CORRECTION
REQUIRED

CHECKING POWER

RESPONSE TO WS

CONNECT JUMPER FROM WS-

LOAD METER NEEDLE DIPS

IF NOT-REPLACE WS

TPl TO WS-TP22. MOVE SLIGHTLY MODULE
TEST THROTTLE TO RUN 1
OPERATE WS MODULE TEST
SWITCH
CHECKING MOTOR |ENGINE RUNNING, |[ADVANCE THROTTLE TO NO WHEEL SLIP ACTION NONE

CIRCUITS FOR

FAULTS

CONTROLS SET FOR
POWER OPERATION
SET AIR BRAKES

(COUPLE TO ADDI-
TIONAL UNITS FOR

ADDED BRAKING)

POSITION 3

WHEEL SLIP ACTION NOTED

PROCEED WITH
PROCEDURE TO
ISOLATE PROBLEM

ISOLATE W/S
TROUBLE TO
SPECIFIC MOTOR
CIRCUIT

ENGINE RUNNING,
CONTROLS SET FOR
POWER OPERATION,
SET AIR BRAKES

1. (a) OPEN AC CONTROL
CIRCUIT BREAKER

(b) REMOVE AXDl FROM
TB48B1l, AXD2 FROM
TB48B2, AXD4(AXEl

FROM TB48B3
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EXAMPLE 1-3

GENERAL
PURPOSE QUALIFICATION CORRECTION
OF CHECK TEST SETUP ACTION RESPONSE REQUIRED
(c) CLOSE AC CONTROL

(d)

(e)

2.(a)

(b)

(¢)

(q)

(e)

(£)

CIRCUIT BREAKER
ADVANCE THROTTLE
TO POSITION 3

RETURN THROTTLE
TO IDLE

OPEN AC CONTROL
CIRCUIT BREAKER
REMOVE WIRE AXDS
(AXE2) FROM TB48B4
RE-APPLY WIRE AXD4
(AXEl) TO TB48B3
CLOSE AC CONTROL
CIRCUIT BREAKER
ADVANCE THROTTLE

RETURN THROTTLE
TO IDLE

WHEEL SLIP ACTION NOTED

NO WHEEL SLIP ACTION NOTED

WHEEL SLIP NOTED

NO WHEEL SLIP ACTION NOTED

INSPECT #4 TM,
CONTACTORS, AND
CABLES

PROCEED WITH ACTIO!
STEP 2

INSPECT #3 TM,
CONTACTORS, AND
CABLES

PROCEED WITH ACTION
STEP 3

2JuBUBIURN |2I1306]3 (85810 UD BOYIWII0Y



EXAMPLE 1-4

GENERAL
PURPOSE QUALIFICATION CORRECTION
OF CHECK TEST SETUP ACTION RESPONSE REQUIRED
3.(a) OPEN AC CONTROL

(b)

(c)

(a)

(e)

(£)

4.(a)

(b)

~

(c

CIRCUIT BREAKER
REMOVE WIRE AXD4
(AXE1l) FROM TB48B3
RE-APPLY WIRE AXD2
TO TB48B2

CLOSE AC CONTROL
CIRCUIT BREAKER
ADVANCE THROTTLE

TO POSITION 3

RETURN THROTTLE TO
IDLE

OPEN AC CONTROL
CIRCUIT BREAKER
REMOVE WIRE AXD2
FROM TB48B2
RE-APPLY WIRE AXD1
TO TB48Bl

WHEEL SLIP NOTED

NO WHEEL SLIP ACTION NOTED

INSPECT #2 TM,
CONTACTORS AND
CABLES

PROCEED WITH
ACTION STEP 4

aJueuaUiRY |ES1199]T |9Seld U0 B8Y}WI0Y



EXAMPLE 1-5

GENERAL
PURPOSE QUALIFICATION CORRECTION
OF CHECK TEST SETUP ACTION RESPONSE REQUIRED

(d) CLOSE AC CONTROL
CIRCUIT BREAKER
(e) ADVANCE THROTTLE TO

POSITION 3

(£f) RETURN THROTTLE TO

IDLE

WHEEL SLIP NOTED

NO WHEEL SLIP ACTION NOTED

INSPECT #1 TM,

CONTACTORS AND
CABLES

NONE

a3uUBUBJUIEW 1231}9]] [8S3IQ UO B30T
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STEP

1. ENGINE AT IDLE
2. REVERSE HANDLE CENTERED
3. GF BREAKER OFF

EXAMPLE 2 - 1

CMR WHEELSLIP SYSTEM
OPERATES CONTINUOUSLY _ GO TO

P PROCEDURE A

NO CMR WHEELSLIP ACTIVATION

STEP

JUMPER LEVEL TEST POINT ON
FD 1154(1155) CARD TO COMMON

TEST POINT ON SAME CARD

WSL DOES NOT

STEP

REMOVE JUMPER

COME ON GO TO
> PROCEDURE B

WSL COMES ON (WSX IS GOOD)
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sTEP| 2.
4 3.
4.

SET LOCOMOTIVE AIR BRAKES
PLACE GF BREAKER ON

CMR WHEELSLIP
SYSTEM OPERATES

EXAMPLE 2-2

GO TO

MOVE REVERSE HANDLE TO
FORWARD OR REVERSE

MOVE THROTTLE TO NOTCH 1

STEP

PLACE TEST TOGGLE SWITCH ON
CMR PANEL TO TEST AND HOLD
FOR 5 TO 10 SECONDS

NO CMR WHEELSLIP SYSTEM ACTIVATION

NO OR OTHER RESPONSE

PROCEDURE C

GO TO

WSL FLASHES CONTINUOUSLY
OCCURS, LOAD METER DROPS

(LEVEL CIRCUIT IS GOOD)

. SANDING

PROCEDURE D
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STEP

5.
6.
7.

10.

RETURN THROTTLE TO IDLE
CENTER REVERSER
PLACE GF BREAKER OFF
PLACE TEMPORARY JUMPER ON
WS TERMINAL BOARD
AP TO AR ON 6 AXLE
AC TO AD ON 4 AXLE
SET LOCOMOTIVE AIR BRAKES
PLACE GF BREAKER ON
MOVE REVERSER HANDLE TO
FORWARD
MOVE THROTTLE TO NOTCH 1
WAIT FOR LOADMETER TO
BECOME STEADY
NOTE: DO NOT HOLD LONGER
THAN 1 MINUTE
PLACE TOGGLE SWITCH TO
TEST AND HOLD FOR 5 TO
10 SECONDS

EXAMPLE 2-3

NO RESPONSE OR RESPONSE

SAME AS STEP 5 GO TO

PROCEDURE E

WSL FLASHES CONTINUOUSLY, SANDING OCCURS,
LOADMETER DROPS TO LOWER LEVEL
(Q3 AND RATE CIRCUIT GOOD)
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1. RETURN THROTTLE TO IDLE
STEP| 2. CENTER REVERSER
7 3. PLACE GF BREAKER OFF

4. REMOVE JUMPER APPLIED IN

STEP_6
srep | TRACK TEST LOCOMOTIVE BOTH CMR WHEEL SLIP
8 FORWARD AND REVERSE SYSTEM OPERATES
NO CMR WHEEL SLIP ACTIVATION

STEP 1. SET LOCOMOTIVE BRAKES CMR WHEEL SLIP

2. ADVANCE THROTTLE AND ALLOW

UNIT TO PULL THROUGH BRAKES | SYSTEM OPERATES

EXAMPLE 2-4

GO TO
PROCEDURE F

GO TO

NO CMR WHEEL SLIP SYSTEM ACTIVATION

PROCEDURE G
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STEP
10

STEP
11

STEP
12

1.

LOCOMOTIVE AT IDLE AND
STANDSTILL CMR WHEEL SLIP

PLACE UNIT IN DYNAMIC SYSTEM OPERATES

BRAKING

NO CMR WHEEL SLIP ACTIVATION

1.
2

LOCOMOTIVE AT IDLE
DISCONNECT AXLE ALTERNA-

TOR LEADS DIFFERENT SPEED

EXAMPLE 2-5

GO TO
PROCEDURE H

CMR WHEELSLIP SYSTEM FAILS

TO OPERATE OR OPERATES AT

GO TO

L AND M ON 6 AXLE

N AND P ON 4 AXLE
CONNECT FREQUENCY GENERA-
TOR TO AXLE ALTERNATOR
LEADS
OBTAIN NECESSARY FREQUENCY
FOR OVERSPEED PROTECTION
FROM GRAPH IN FIGURE 7

CMR WHEEL SLIP SYSTEM OPERATES

AT PROPER SPEED

1. REMOVE FREQUENCY GENERATOR
2.

RECONNECT AXLE ALTERNATOR

PROCEDURE 1
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For locomotives with D14
alternators.

)
RAILEON SERATOR

Stores food and
beverages.

plus adequate room for
sandwiches, other foods
as desired.

2. Installs out of the way for
safety and “clean cab”
installation. Optional steel
mounting frame is available
where needed.

3. Tray at bottom provides
work space to fill cups, food

From the manufacturers of preparation.

Oasis water coolers 4. Door swings on sturdy
1. Model HWRR-HD pro- piano-type hinge.

vides refrigerated space for 5. Reasonable initial cost.
drinking water in various .

size containers ( 2 1-gallon 6. Low maintenance.
containers are pictured) or equivalent range.

®MANUFACTURING COMPANY
265 NORTH HAMILTON ROAD « COLUMBUS, OMIO 43213
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WARD or REVERSE and
advance Throttle handle to
Notch 1.

5. The FD406 Card located on
the FL80 Panel (six-axle
locomotive) and on the FL84
Panel (four-axle locomotive)
has five test points numbered
1, 2, 3, 4 and Common. The
FD408 Card located on the
FL80 Panel (six-axle loco-
motive) has three test points
numbered 5, 6 and Common.

Check voltage between test
points 1, 2, 3, 4 and Common
on the FD408 Card (and 5,
6 and Common on the FD408
Card, if applicable) with a
voltmeter. The meter scale
should be selected to read
d-c¢ volts between 24 and 30
volts (4 volts for every 100
amperes on the loadmeter in
the cab). The maximum dif-
ference should not exceed 3
volts, or 7 percent variation
from highest to lowest.

6. Proceed with Case No. 1.
NOTE: Several possible
things could be the cause
of the trouble. To simplify
trouble-shooting, the fault
situation has been presented
in three “Cases”: Case No.
1, Case No. 2 and Case No. 3.

Case No. 1

If the CMR wheelslip system ac-
tivates (WSL light is lit, sanding
occurs and there is a reduction of
excitation), then proceed to Case
No. 2. If the CMR wheelslip sys-
tem does not activate, the problem
is localized to the external por-

tion of the CMR system. Proceed
with the following:

1.

Return Throttle handle to
IDLE, center the Reverse
handle and place the GF
breaker to OFF.

Remove the jumpers from
the panel terminals and then
repeat Steps 4 and 5 of Pro-
cedure C, noting which test
point gives the abnormal
reading.

Return Throttle handle to
IDLE, center the Reverse
handle and place the GF
breaker to OFF.

Using the locomotive sche-
matic and the applicable
CMR Wheelslip Panel sche-
matic, trace the circuit con-
taining the test point in
question, Determine which
wires on the panel terminal
strip are in the same circuit
as the test point.

Check the wiring to the
CMR's by removing the
wires from Terminal C, D.
E, F, G and H on the CMR
Wheelslip Panel (six-axle
locomotive) or Terminals C,
D, E and F (four-axle loco-
motive).

Using a Simpson 260 meter
(or equivalent), measure the
resistance between the wire
and its corresponding ter-
minal stud. If a different
resistance is noted (as com-
pared with the others), the
problem is in that circuit,
Replace the wires when
finished.
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Stop and Go.
That’s our
business.

When you need loose or mounted steel wheels
or when you want Anchor’composition tread
brake shoes, call the source! Griffin.

We have quality materials at plants and ware-
houses near you for quick delivery.

®GF!IFFIN

= cer e Amnsatad

GRIFFIN WHEEL COMPANY/200 W. MONROE, CHICAGO, IL 60606/312 +3458-3300
In Canada/Griffin Stes! Foundries, Ltd./514 *774-5311
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10.

11.

12.

18.

Check for an open or shorted
CMR. Compare resistance
measurements with a CMR
known to be good. Check
the CMR terminals for dirt
or conducting material. Clean
terminals if necessary.
Check for loose bolted joints
either in the traction motor
connections within the motor
itself, or in the accompany-
ing busbars and cables. Look
for signs of heat and/or
smoke.

Check the motor contactor
sequence operation. Assure
all tips are operating and
are in good condition. Also,
carefully check the traction
motor shunt connections.
Check for an open circuit
within the traction motor.
Check to see if a pinion has
come off of a traction motor.
Check traction motor connec-
tions to assure motors will
rotate in proper direction and
that there are no locked
axles.

Carefully inspect wheel sizes.
If there is a difference of
greater than one inch diam-
eter between the largest and
smallest wheels, the CMR
wheelslip system will detect
it. Change wheels, if neces-
sary, to satisfy the tolerance.
Check to assure all traction
motors have the same gear-
ing. Also, check the nose
mountings of the traction
motors to assure they are
firmly seated in the rubber
mounts.

14. Check the CMR’s are effec-
tively shielded from nearby
cables.

This is the end of Case No. 1.
If the fault has not been
corrected, proceed to Case
No. 2. If the fault has been
corrected, proceed to Step 5.

Case No. 2 .

If the CMR wheelslip system ac-
tivates and there is no significant
voltage difference between the test
points on the card(s), proceed to
Case No. 8. If there is a significant
voltage difference, the problem is
most likely in the current measur-
ing circuit (transformer(s) on the
panel) or the voltage comparison
circuit (FD409 or FD410 Card).
Note the test point(s) giving the
abnormal reading and then pro-
ceed with the following.

1. Return the Throttle handle
to IDLE, center the Reverse
handle and place the GF
breaker to OFF.

2. Remove jumpers from panel
terminals.

3. Assure all wires on the panel
terminal strip are firmly
fastened.

4. Using a Simpson 260 meter
(or equivalent), check the
winding continuity of the
panel transformers. Espe-
pecially check the trans-
former in the circuit with the
abnormal reading.

5. Remove all the cards from
the panel and visually check
for burned or damaged com-
ponents. Especially check
the filter capacitors on the
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FD409 Card (six-axle loco-
motive) or the FD410 Card
(four-axle locomotive). Also,
check the plug connection
pins on each card to assure
they are not bent or broken.
Replace any defective ecard.
6. Replace all the circuit cards
in their proper slots and as-
sure they are secured in the
panel,
This is the end of Case No. 2.
If the fault has not been
corrected, proceed to Case
No. 3. If the fault has been
corrected, proceed to Step b.

Case No. 3

The lack of a significant voltage
difference indicates the problem is
in one of the detection circuits
(Level, Rate or Overspeed). Pro-
ceed with the following:

1. Return the Throttle handle
to IDLE, center the Reverse
handle and place GF breaker
to OFF.

2. Remove jumpers from panel
terminal.

3. Repeat Step 2 to double-
check WSX relay is opera-
ting properly. If it is not,
replace it.

4, If no faults have been found
to this point, replace the
FD1154 Card (six-axle loco-
motive or the FD1156 Card
(four-axle locomotive) with
an “assumed good” card.
Proceed to Step 6.

Procedure D
1. Return the Throttle handle
to IDLE, center the Reverse

handle and place the GF
breaker to OFF.

. Replace the FD1154 Card

(six-axle locomotive) or the
FD1165 Card (four-axle loco-
motive) with an *“assumed
good” card.

. Perform the following:

a. Pump up the air brake
system and set the loco-
motive brakes.

b. Place GF breaker to ON,
move Reverse handle to
FORWARD or REVERSE
and advance Throttle
handle to Notch 1.

c. Wait for loadmeter to be-
come steady.

CAUTION: To avoid traec-

tion motor damage, do not

hold motor current longer
than one minute.

. Place test Toggle switch on

the panel to TEST and hold

for 5-10 seconds.

a. .If the WSL light flashes
continuously, sanding oc-
curs and the loadmeter
drops to a lower level as
long as the Toggle switch
is held, proceed to Step 6.

b. If there is no response,
proceed with the follow-
ing:

1) Shut down locomotive
completely.

2) Check for open circuit
condition in wiring be-
tween panel and cur-
rent transformer.

3) Check diode rectifier
bridge 5BR1 which is
located on the side of
the panel.
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WHY FUEL & WATER
SYSTEM EXPERTS

SPECIFY

Diesel locomotive mechanical and
engineering experts know that
DEPENDABLE PERFORMANCE is
the “bottom line.” That's why every
Snyder innovation is subjected to
rugged field-testing, before it's

[

SNYDER

offered to the Railroad Industry.
Snyder equipment is backed by a
40-year reputation for superior
performance and a comprehen-
sive field-service network that rail-
roaders have come to depend on.

[T

Diesel Locomotive Automatic Fueling Systems
Complete Pumpiny Systems — FUEL & LUBE OILS
Turn Key Installations Our Specialty

Fuel & Water Cranes
Unloading Cranes
Hose & Hose Reels
Hose Reel Cabinets
Hose Reel Columns
Iron Hand Tool

Fuel & Lube Oil Pumps
Hand & Air Barrel Pumps
Hi-Pressure Wash Pumps
Sanitary Water Hydrants
Meters — Valves — Fittings
Diesel Water Couplings

Snyder Engineered Equipment & Service Since 1939
Write or Call for Complete Catalog

5

SNYDER EQUIPMENT CO., INC.

655 West Pratt Street, Baltimore, Md. 21201 [301] 332-0022 [eastern office]
930 North Clay Street, Springfield, Missouri 65802 [417] 869-7233 [western office]
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4) Restart the engine;
observe standard rail-
road procedure and
precautions.

5) Perform the initial
conditions of Step 1
and then return to
Step 4.

Procedure E
1. Return the Throttle handle

to IDLE, center the Reverse
handle and place the GF
breaker to OFF.

Replace the FD1154 Card
(six-axle locomotive) or the
FD11556 Card (four-axle lo-
comotive with an “assumed
good” card.

3. Repeat Steps 4, 5 and 6.

Procedure F
1. Return the Throttle handle

to IDLE, center the Reverse
handle and place the GF
breaker to OFF.

Carefully check the cabling
to the reverser. Look for
shorts, grounds or loose con-
nections between the cables
and busbars.

Check the contacts of the
reverser. Assure all contacts
are picking-up properly when
the reverser operates. Leave
the reverser in the position
it was found initially.
Repeat Step 7. If the prob-
lems still exist, return to
Step 4 to locate the trouble.
If there is no CMR system
action after repeating Step
7, proceed to Step 8.

Procedure G
1. Return the Throttle handle

to IDLE, center the Reverse
handle and place the GF
breaker to OFF,

. Carefully check the CMR’s.

Either one or more of them
are not giving the proper
signals at higher traction
motor currents.

. Repeat Step 8. If the prob-

still exists, return to Step 4
to locate the trouble. If there
is no CMR system action
after repeating Step 8, pro-
ceed to Step 9.

Procedure H
1. Return the Throttle handle

to IDLE, center the Reverse
handle and place the GF
breaker to OFF.

. Carefully check: the cabling

and busbars of the dynamic
braking cirenits to the trac-
tion motors, Look for
grounds and loose bolted con-
nections.

. Check that the extended

range braking contactors are
operating properly.

. Check for an open circuit in

the braking grids; either a
grid is burned open or a
cable is burned off.
Proceed to Step 10

Procedure I
1. Return the Throttle handle

to IDLE, center the Reverse
handle and place the GF
breaker to OFF,

. Use a 44-pin card extender

and extend the FD406 Card
from the panel.
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FCC FLANGE CUTTERS

WORK FAST!
EASY TO USE!
MORE ECONOMICAL!

FCC Floange Cutters cut

high flanges fast, making WHEEL TRUING
drive wheels safer, and BRAKE SHOES
thus meet every safety Remove flat spots, un-
standard. Now, with new, even ridges and other
tough, “throw-away” car- uneven drive wheel
bide cutter inserts, they spots economically.
are more economical than

ever,

STOCK TO MEET YOUR NEEDS!

WHEEL TRUING

12780 Wayne Road I
Livonia, Michigan 48150 BRAKE SHOE CO
ole 3 (413) 522-7¢
Telephaneila)h2e-79:0 “Ahrasive Brake Shaes since 1898
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. With the frequency genera-
tor Test Kit still connected,
set the frequency to the
proper value as indicated on
Fig. 1.

. Adjust the ecard potentiom-
eter until the CMR wheelslip
system activates with a small
increase in frequency above
the proper value.

. If the wheelslip system is not

responsive to any setting of
the potentiometer, replace
the FD406 Card with an
“assumed good” card. Set
the potentiometer on the re-
placement card as specified.
in Steps 3 and 4 above.
Disconnect the card extender,
replace the FD406 Card in
the panel.

Proceed to Step 12,

HPUT FRECUENCY CYC! E/SEC.

10 67
v,

TRAIN SPEED — MPH

FIG. 7 AXLE ALTERNATOR OUTPUT
FREQUENCY OR AXLE RPM VS,
TRAIN SPEED.



Committee on Diesel Electrical Maintenance

238

A4

BATTERIES & CHARGING
SYSTEMS

A previous year’s paper dis-
cussed batteries and charging sys-
tems. One problem being en-
countered at that time was low
voltage output from a-c¢ auxiliary
generators during low idle opera-
tion of EMD locomotives. EMD
has designed a new voltage regu-
lator module, VR 13, which will
maintain adequate battery charg-
ing voltage down to an idle of
256 r.pm. Begining January 1,
1981, a new a-c auxiliary genera-
tor design which permits operation
down to 285 r.p.m. has been stan-
dard.

The a-c auxiliary generator,
like any new equipment, requires
training for maintenance forces in
new techniques and procedures.
The following tips from EMD have
been tested during the last year
on one railroad.

TROUBLE-SHOOTING
Symptom:
Excessive use of battery water.

-Check voltage between VR mod-

ule TP1 and TP14. At idle this
voltage should be between 68 and
72 volts for VR11 and 71 to 74.5
volts for VR 13. At engine full
speed this voltage should be be-
tween 73.5 and 74.5 volts.

1. If voltage is higher than al-
lowed range, adjust the po-
tentiometer on the face of
the VR module to bring the
voltage within tolerance.

2. If the voltage cannot be
brought within tolerance, re-

place the VR module with a
qualified module and retest.
Reset the new regulator to
the proper voltage.

3. If the voltage is low or with-
in tolerance at idle and exces-
sively high at full speed, the
full-wave three-phase recti-
fier is probably at fault.
Refer to the section on test-
ing this assembly.

CAUTION: Do not remove
or install the VR module un-
less the diesel engine is com-
pletely stopped.

Symptom: Battery charge low.
. Check specific gravity (see bat-
tery manufacturer’s manual).

Check voltage between VR mod-

ule TP1 and TP14. At idle this
voltage should be between 68 and
72 volts for VR11 and 71 to 74.6
volts for VR18. At engine full
speed, this voltage should be
between 73.5 and 74.5 volts.

1. If voltage is lower than sal-
lowed range, adjust the po-
tentiometer on the face of
the VR module to bring the
voltage within tolerance.

2. If the voltage cannot be
brought within tolerance, re-
place the VR module with a
qualified module and retest.
Reset the new regulator to
the proper setting.

8. If the voltage is low at idle
and excessively high at full
speed, the full-wave three-
phase rectifier is probably at
fault. Refer to the section
on testing this assembly.
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CAUTION: Do not remove
or install the VR module un-
less the diesel engine is com-
pletely stopped.

Symptom: Auxiliary generator
breaker tripped.

Check voltage between VR mod-
ule TP1 and TP14 with the engine
at idle speed.

1. Voltage at or near 64VDC
indicates a shorted battery
charging rectifier. Refer to
the section on testing this
assembly.

2. If the voltage is zero or
nearly zero, disconnect the
VR module.

CAUTION: Engine must be

completely stopped whenever -

removing or installing the
VR module.

Open the main battery switch
and check the three-phase rectifier
as outlined in the section for test-
ing this assembly. If the cireuit
is satisfactory, the VR module is
probably defective. Replace the
VR module with a qualified module
and close the auxiliary generator
CB. Start the engine and check
for proper operation.

Symptom: Auxiliary generator
breaker tripped.

Shut down the engine and iso-
late. Pull out the VR module and
open the auxiliary generator CB.

1. Test the auxiliary generator

as outlined in section for
testing this machine.

2. Check the auxiliary genera-

tor CB.

3. If the auxiliary generator

tests good, replace the VR
module with a qualified mod-
ule and retest.
CAUTION: Engine must be
completely stopped when re-
moving or installing the VR
module

Symptom:

No auxiliary generator output.

Perform the functional test of

the auxiliary generator as outlined
in that section of this memoran-
dum.

1. If the auxiliary generator

tests good, replace the VR
module with a qualified mod-
ule and retest.
CAUTION: Engine must be
completely stopped when re-
_moving or installing the VR
module.

Battery Charging/Three-Phase
Rectifier Testing
CAUTION: Engine must be shut

down during these tests.

Open the main battery switch,
auxiliary generator circuit breaker
and auxiliary generator field cir-
cuit breaker.

Remove the VR Module.

Full-Wave Three-Phase

Rectifier Qualification

1. Remove the ALN, AFN3 and
AFN7 wires from the negative
bus of the assembly.

2. Connect a continuity tester
from the assembly positive bus
to terminal AC1 (AE13 and
AE 18 wires). Then reverse
the tester leads.

3. Repeat step 4 with the meter
from the positive bus to ter-
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In diesel lube oil filters . ..

thefirst stillis...Stone!

Stone was the first, full flow, pleated paper filter and it
still is! Constant improvement of its original, patented
construction has kept it out in front.

Check these features . . . full length pleat bonding; fully
perforated, locksealed center tube with full length spring
reinforcement; rolled edge caps; color coding; and either
100% cotton linter or special blended filter papers, resin
treated in our own plant . . . then remember we welcome the
opportunity to custom-engineer a filter to your needs.

Come first to Stone!

Paper Products Division

JLCLARK

J. L. Clark Manufacturing Co.
3649 Hempland Road
Lancaster, PA 17601

717 |285-5941
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minal AC2 (AG2 and AG23
wires), then to terminal AC3
(AE38 wire).

4. Connect a continuity tester
from the assembly negative bus
to terminal AC1, then reverse
the tester leads.

5. Repeat step 6 with the meter
from the negative bus to ter-
minal AC2, then to terminal
AC3.

6. Replace any diodes found de-
fective.

7. Replace the wires removed in
step 1.

Battery Charging

Rectifier Qualification

1. Open all control circuit
breakers.

2. Connect a continvity tester

across the battery charging
rectifier (from the positive bus
to the BP7 connection), then
reverse the testing leads.
If diodes are good, the meter
registers 10 to 20 ohms in one
direction and above 30,000
ohms when leads reversed.

3. Replace any diodes found de-
fective.

4, Close control circuit breakers
opened in step 1.

Aurxiliary Generator
Functional Test

The following is a functional
test for A.C. Auxiliary Genera-
tors which will not assume bus
voltage after start up. The test
should be used after all other com-
ponents in the circuit have been
found to be in working condition
and the problem has been isolated
to the machine.

Prior to the test the unit must
be set up with the VR module
pulled, no electrical load on the
machine and the engine at idle
(315 RPM).

1. Measure the output of the ma-
chine. Voltage should be 2
volts RMS phase to phase. This
checks the magnetic residual.

2. With 6 VDC applied to the
field (make sure the polarity
is correct) the output should
be 74 volts RMS phase to phase,
= 7 volts. This checks the
electrical integrity of the ma-
chine,

New developments continue in
the area of batteries. One rail-
road has begun a test of 50 loco-
motive sets of so-called mainte-
nance free batteries. Another road
has 50 locomotives equipped with
electrically heated batteries. Re-
sults of these tests will be re-
ported as experience develops. An
innovation which all railroads
could appreciate would be a cor-
rosion resistant battery enclosure.
We challenge the supply industry
to develop ideas in this area.

Several railroads have attempt-
ed to develop battery specifications
along the lines suggested in a
previous year’s paper. Two items
of interest have developed from
this effort:

1. No battery small enough to fit
on the locomotive can start a
cold (4°C, 40°F) engine when
the electrolyte temperature is
below -20°C (0°F).

2, There is a need for a simple
standard of comparison such
as the automotive industry's
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Locomotives
don't earn money
standing still.

And ARCO Gascon
Railroad Diesel Engine Oils
keep them moving.

ARCO Gascon Oils assure:

Reduced wear. Improved filterability.
Extended filter life. Greater stability.
Extended oil life.

i

Poteotum products Of ATIm IChhend Company

The Engine
Saver

For information:
Call Jim Vogler in Philadelphia (215) 339-2566
Or Bill Kelly in Los Angeles  (213) 486-2828
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cold cranking amps (CCA)

rating. Input from both sup-

pliers and railroads is needed
to prepare such a standard.

In view of item 1, interest in
alternative starting systems has
been expressed. This also adds
importance to the tests of heated
battery systems.

Vi
SELECTION OF LOCOMOTIVES
FOR MAJOR
LOCOMOTIVE OVERHAULS

Locomotives considered for ma-
jor overhaul are usually selected
for two main reasons:

1. Deterioration of performance
resulting in low reliability.

2. Expensive repairs caused by
serious electrical fires or other
damage.

Candidates for overhaul must be
examined to assure that the basic
locomotive structure is sound and
able to provide a minimum of ten
additional years of service. Such
candidates are usually 10-15 years
old for freight locomotives and
up to 20 years old for switchers.
Another factor to be considered
when selecting a unit for over-
haul is the requirement for the
service that is basically needed.
Is the locomotive to be overhauled
suitable to meet the requirement
selected ?

Three categories of overhaul
should be considered at this point.
The selection of any of these cate-
gories largely depends on the
funds available, the performance
expected after overhaul, and the
locomotive industry.

The three types of overhauls
are:
I Basic Overhaul in Kind
II Overhaul with Upgrade in
Problem Area and Technology
Improvement
III Overhaul with Major Rede-
sign and New Technology

To determine which category
applies to a locomotive class, the
railroad must examine the origi-
nal design of the locomotive, its
history of failures, and the serv-
ice to which the overhauled loco-
motive will be assigned. If the
locomotive will be assigned to
switcher service, the basic over-
haul will most likely be sufficient.
On the other hand, if the locomo-
tive will be assigned in high pri-
ority, high speed trains, category
II or III will be more appropriate.
In analyzing the original design of
the locomotive, one has to be
familiar with its history of per-
formance and details of failures.
For instance, if the locomotive
has a long history of generator
failures, consideration should be
given to upgrading the generator
or reducing its operating horse-
power. This is done after the nor-
mal failure rate due to age has
been discounted. By reducing
horsepower shunting steps can be
reduced and circuits simplified.

A similar process is used in
analyzing failures of major com-
ponents such as traction motors or
power contactors, reversers and
transition systems, Those sys-
tems showing consistently poor
performance should be replaced
with more reliable ones. Finally,
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all components should be exam-
ined for obsolescence, Obsolete
components should not be
overhauled, but they should be
replaced with up-to-date replace-
ments. Keep in mind each loco-
motive class has its own charac-
teristic and it is rare that one
improvement applies to all.

In summary, a locomotive class
considered for overhaul that has
rendered good performance for at
least 10 years and suddenly starts
failing is a good candidate for
Category I basic overhaul. A loco-
motive class that has a history of
failures in one particular area
should be considered for overhaul
under Category II with upgrade
in the problem area. A locomotive
class that has not performed well
and whose design has been ob-
soleted because of its performance

is a good candidate for overhaul
under category III with major up-
grade in design.

Following is a breakdown of
work to be done in each category.
Each railroad must evaluate its
own needs to set its own param-
eters. You will also see a summary
of electrical modification options
that are available for application.

It is obvious that the decision
for major overhauls involves the
cooperation of the Transportation,
Mechanical and Purchasing De-
partments and requires planning
well in advance of the schedule
of work.

A planned and programmed ap-
proach to miajor locomotive over-
hauls will pay for itself in terms
of locomotive performance and
lower maintenance costs.

DIELECTRIC TESTING EQUIPMENT

PORTABLE MODEL 5210

EXCELLENT FOR TROUBLE SHOOTING
SELF CONTAINED — PORTABLE
INTERNAL BATTERY POWERED
WITH VOLTAGE & CURRENT METERS

HIGH VOLTAGE TESTERS, AC OR DC
HIGH VOLTAGE POWER SUPPLIES, DC

AUTOMATIC EQUIPMENT CO.

80 E. JACKSON BLVD.

CHICAGO, IL 60604

312-427-0910
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1. BASIC REBUILD IN KIND
1. INSPECT UNIT, UNTRUCK
DISASSEMBLE
BASIC TRUCK OVERHAUL
ENGINE OVERHAUL —RESTORE TO OEM SPECIFICATION
TRACTION MOTORS —BASIC RENEW BEARINGS,
REIMPREGNATE
MAIN GENERATOR — BASIC
MISC. ROTATING RENEW BEARINGS & REIMPREGNATE
REPLACE U/F, CAB & SHORT HOOD
WIRE & CABLE REPLACE POWER CABLE AS NEEDED
8. A. QUALIFY & REPAIR SWITCH GEAR. UPGRADE TO
LATEST STANDARD
B. REWIRE HIGH VOLTAGE CABINET
C. PRESSURIZE HIGH VCLTAGE CABINET (EMD’S ONLY)
9. QUALIFY AIR EQUIPMENT
10. LOWER SHORT HOOD
11. CLEANING
12. ASSEMBLY & PAINT
13. TEST & CALIBRATE
14. INSTALL ELECTRIC EMERGENCY SHUTDOWN

B

Neow

II. REBUILD WITH “PROBLEM AREA”
1. INSPECT UNIT, UNTRUCK
DISASSEMBLE
2. BASIC TRUCK OVERHAUL
3. A. ENGINE OVERHAUL — UPGRADE TO LATEST STANDARD
B. APPLY LOW IDLE
4. TRACTION MOTORS —UPGRADE TO LATEST STANDARD
5. MAIN GENERATOR —BASIC OR UPGRADE TO LATEST
STANDARD
6. MISC. ROTATING — UPGRADE TO LATEST STANDARD
7. REPLACE U/F, CAB & SHORT HOOD
WIRE & CABLE
8. REPLACE SWITCH GEAR — UPGRADE TO
ELECTROMAGNETIC OPERATION, REWIRE HIGH VOLTAGE
CABINET & PRESSURIZE WHEN APPLICABLE
9. APPLY 26L AIR BRAKE EQUIPMENT
10. LOWER SHORT HOOD
11. CLEAN CAB MODIFICATION
12, INSTALL AAR CONTROLLER
13. INERTIAL FILTERS — OVERHAUL & PROVIDE PROTECTION
14. APPLY ELECTRIC CAB HEAT
REWIND AUX. GEN. TO 14 KW (EMD’S)
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15.
16.
17.
18.
19.
20.
21.

=

Ll ol o

17.
18.
19.
20.
‘21,
22,

REPLACE RADIATORS

CLEANING

ASSEMBLY & PAINT

TEST & CALIBRATE

REPLACE BATTERIES

APPLY ELECTRIC EMERGENCY FUEL SHUTDOWN
APPLY ELECTRIC SANDING

III. REBUILD WITH MAJOR UPGRADE
INSPECT UNIT, UNTRUCK
DISASSEMBLE
BASIC TRUCK OVERHAUL
ENGINE OVERHAUL — UPGRADE TO LATEST STANDARD
TRACTION MOTOR UPGRADE TO D77 OR E8
MAIN GENERATOR UPGRADE TO SINGLE FIELD
IF APPLICABLE
MODERNIZE SMALL ELECTRICAL ROTATING EQUIPMENT
REPLACE U/F, CAB & SHORT HOOD WIRE & CABLE
NEW TYPE ELECTRICAL CABINET WITH PRESSURIZATION
APPLY 26L AIR BRAKE EQUIPMENT
LOWER SHORT HOOD WHEN APPLICABLE

. CLEAN CAB MODIFICATION

INSTALL AAR CONTROLLER
INERTIAL FILTERS

APPLY ELECTRIC CAB HEAT
REWIND AUX. GEN. TO 14 KW

. REPLACE RADIATORS

APPLY “NEW” TYPE MANIFOLD FOR TEMPERATURE
SWITCHERS

CLEANING

ASSEMBLY & PAINT

TEST & CALIBRATE

REPLACE BATTERIES

APPLY ELECTRIC EMERGENCY FUEL SHUTDOWN
APPLY ELECTRIC SANDING

Modification Options — Electrical

GP9, GP18, GP20

Electromagnetic reversers (Motorized not recommended, too slow)
Electromagnetic contactors in place of pneumatic

Barco 3-step transition

Upgraded transductor wheel slip system

New style relays

Low idle 235 RPM



248 Commiittee on Diesel Electrical Maintenance

New adjustable temperature switches

2-Pole ground cut-out

Fused a-c fan circuits 48” 200A 36” 110A
Modernized static charging and regulating system
Upgraded generator

Upgraded motors

Upgraded 14 KW auxiliary generator

Electric heat

Electric drain valve system for cooling water

GP40, SD40, SD45

Removal of field shunting

Pressurization of electrical cabinet
Applicaion of GV and GX modules for voltage and current control
1200 amp power contactors

Relocation of SCR to cabinet lower left
Sealing back of electrical cabinet #1
Application of automatic ground relay reset
Application of self loading feature
Modularized dynamic brake circuit protection
Fusing a-c¢ fan circuits

Application of low idle

Upgrading of AR10 to A3

TR Module for transition

Electric drain valve system for cooling water
Replacement of fuses with 100A breaker

GP 35
Reduction of horsepower to 2250
Simplification of transition to 1Q-step EI
or speed actuated :
Replacement of TR and FSA relays
Conversion of main generator to single field
with IDAC wheel slip control
Overhaul of main generator with SCR control
2-pole ground cut-out switch
Replace excitation fuses with breaker (50A)
Fusing of a-c fan circuits
Replacement of temperature control switches
with non-adjustable and waterproof plug
Electric drain valve system for cooling water
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VII
CONCLUSIONS

Two particular‘ points are
evident from the foregoing dis-
cussions. First, the increasing
complexity of locomotive controls
requires more sophisticated trouble-
shooting tools. Particularly urgent
is the need for some sort of
“rider” system which could bring
to bear some of the same intelli-
gence which a skilled electrician
applied to simpler controls:

a. The ability to distinguish be-
tween normal and abnormal
conditions

b. The ability to return to the
shop a detailed description of
the abnormal conditions and
the events which preceeded
them

Such a system could function with
as few inputs as:

a, Train speed

b. Traction motor or main gen-
erator current

c. Signals in the 27 wire train-
line system:

1. Thottle notch

2. Generator field

3. Directional control
4, Dynamic braking
5. Alarm bell

6. Wheel slip

The second point, as demon-
strated by the experience in trac-
tion motor testing, is that any
tool, be it a torque wrench or a
computer, will produce quality re-
sults only when applied by a man-
agement committed to effective
maintenance, a management that
wants true answers, not easy solu-
tions.

True,
Precise
Smoke

Emission
Readings

Even In

Ambient Light

0Of exceplional accuracy for Diesels, our
Wager photoelectric meters read smoke
emissions lo within 2% accuracy on a scale
of 0-100%, with no interference from
ambient light. Read-outs are displayed
on two scales: 0-100% and 0-20%. Four
meter models available; the control unit,
a portable case as shown or a 5%"
relay rack panel.
Free literature — phone or write:
ROBERT H. WAGER CO., INC.

Eﬁg Passaic Avenue
WAGER Chatham, NJ 07928 USA

E E Tel (201) 635-9200
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SOUTHERN AND SOUTHWESTERN
RAILWAY ASSN., INC.

Continuous Operation Since Organization in 1890

A\ [

S. W. WHITE J. S. MASTRANGELO

PRESIDENT SECRETARY
Purchasing Agent (Mech.) P. 0. Box 1744
The Family Lines Rail System Roanoke, VA 24008

500 Water Street
Jacksonville, FL 32202

A mutual intercourse for the acquirement of knowledge, by
reports and discussions, for the improvement of Railway Opera-
tions, Construction, Maintenance and Equipment, and to bring
into closer relationship men employed in Railway work and
kindred interests.

Many major developments in the Railway Industry have been
by participating Railroads in this Club.

“Why not write our Secretary today and request a membership
application?”
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PERSONAL HISTORY
THOMAS A. KESSENGER

Thomas A. Kessenger was born
in Louisville, Kentucky, May 24,
1945. He attended grade school and
high school in Louisville, gradu-
ating high school in 1964, Tom
was employed by the Louisville and
Nashville Railroad the same year
as a machinist apprentice and
within two years was placed in a
special mechanical management
training program.

Tom attended the University of
Louisville and studied mechanical
engineering through I. C.S. School
of Scranton, Pennsylvania.

In 1969, he was promoted at the
L&N to Engineer Methods and
Procedures at South Louisville
Shop and in 1977 was promoted to
General Engineer Methods and
Procedures. In 1977, Tom was pro-
moted to his present position as
Senior Engineer — Facility Plan-
ning. In January of 1981 he was
transferred to Jacksonville, Florida
due to the consolidation of the
SCL and L&N Mechanical Depart-
ments into one department of the
Family Lines Rail System. All of
Tom’s job assignments have been
shop related.

From 1965 to 1971, Tom also
served as a member of the U.S.
Army Reserve. He has been a
member of the LMOA since 1972
and first served on the Shop
Equipment Committtee in October
1974. Tom has also been a mem-
ber of the American Society of
Mechanical Engineers since 1976.

His hobbies include woodworking,
skiing and horses.

Tom has been married to the
former Kathy Pfaff of St. Paul,
Minnesota since August 10, 1970.
She is a teacher of special educa-
tions

INTRODUCTION

Today, more than ever, railroad
employees and facilities must be
utilized to their maximum produe-
tion capabilities, Also, for employ-
ees to perform to their full poten-
tial, they must be properly trained.
They should be provided with the
latest time saving tools.

Owing to the high cost of energy,
our companies need to be kept
abreast of energy saving methods.
Those should be implemented as
soon as possible to achieve opera-
ting cost savings.

Federal agencies adopt new
standards that affect our opera-
tions. We must implement stan-
dards if we are to continue oper-
ating.

The Shop Equipment Committee
covers all of those areas in “Tools
and Training for Productivity,”
as follows:

I. Training Aids

II. Testing Devices Brought
About by the New FRA
Laws

III. Small Tools

IV. Changes to Shop Facilities
Required by Newly Adopt-
ed EPA and OSHA Regu-
lations

V. Tour Through Conrail’s Al-
toona Shop

VI. Supply and Service Facili-
ties

VII. G.E. Power Assembly Shop
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THE MAN TO
TALK WITH

IF YOU PLAN TO EQUIP
OR UPDATE YOUR “DC"”
ELECTRIC MOTOR SHOP
Charles A. McGF?ughd Jr.

EVERY TOOL YOU'LL NEED...from ONE SOURCE!

SINGLE PURPOSE MACHINES:

» TSHT Banding Machine » MS Load Tester

* CW Tig Welder ° AK Brazing Machine

e Seasoning Machine » Balancing Machine

e DG Upenders » TFR Motor Frame Stand
e DT Bar to Bar Test Unit * MG Armature Extractors
e MDU Undercutter * DGL Generator Upender
* DS Undercutter * BM Armature Upender

MULTI-PURPOSE MACHINES
 DJ Universal Armature Machine - Heavy DutB
e DJM Universal Armature Machine - Medium Duty

SMALL TOOL AND LATHE ATTACHMENTS:

* Tension Devices e Undercutters

 Coil Winders e Coil Cut-Off

e Coil Spreaders e Grinders

* Winding Stands e Reroll Tension Device
¢ Taping Machines ... and much more!

We Maintain A Complete
p Consulting Engineering Service

CAM INDUSTRIES, INC.

PEERLESS P.0. Box 227 » Hanover, PA 17331 ¢ U.S.A.
TOOL DIV. Tel. 717-637-5988 e Cable Cam * Telex 840-470 (CAM HNVR)
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I

TRAINING AIDS

Railroads are challenged by the
pressures of change from within.
Those pressures are brought on
by introduction of sophisticated
electronic technology, government
regulation, increased competition
and extreme change in the labor
force. Nowhere are those pres-
sures more apparent than in Me-
chanical operations.

Computer systems now assist in
the scheduling of car and locomo-
tive maintenance activities and
shop production control. Technol-
ogy advances appear almost daily
in new locomotive designs and the
devolopment of 'specialized main-
tenance equipment. They are a
necessary part of providing a mar-
ketable service and in remaining
competitive.

With those changes comes an
increasing pressure to update the
knowledge and skill of workers on
the job. Employees are more de-
pendent than ever on information
to do their jobs properly and make
efficient use of the systems and
technology provided. In order to
give maintenance personnel a good
understanding of the technical in-
formation necessary to the job,
employee training and improved
communication have become vital.

Various approaches have been
developed. Among them are the
use of shop training aids. They
provide training and information
within the actual working environ-
ment. This enables the employee
to gain a clearer understanding of

the subject matter, within the con-
text of varying work methods,
machinery and local management
policies. Through the use of on-
site training, information can be
readily adapted to fit particular
needs.

Here are two innovative meth-
ods of providing on-site training:
specialized training workshops at
the location, and a video based in-
formation system.

The specialized workshop ap-
proach often is used when train-
ing is required at a particular lo-
cation to correet specific mainte-
nance problems. An example is
the GENERAL ELECTRIC LO-
COMOTIVE MAINTENANCE
SCHOOL recently begun by the
Union Pacific at its North Platte
facility. Its goal is to improve the
availability ratio of G.E. locomo-
tives by improving the knowledge
and capabilities of employees at
a main repair location. The inten-
sive training involves all machin-
ists, electricians and pipefitters.
The school is one week long and
includes two sessions per day, one
first shift and one second. Each
week-long session is divided equal-
ly between classroom instruction
and hands-on training in the shop.

This hands-on training is done
by using a specially designed G. E.
locomotive with the outer carbody
removed for instruction purposes.
The parts have been cleaned of
all grease and oil and painted.
Two cylinders have been cut away
to illustrate the various operating
functions and common defect con-
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the complete and dependable
remote control system

Featuring ...

selective range limiting.

stepped or full stepless control

72-76MHz,
or 450MHz carrier frequencies

(MADE IN US.A)

Also Manufacturers of - Unitized Crane Magnetic Systems - Fail Safe
Anti Collision Devices - and Short Range Remote Control
Command Systems.

CONTROL CHIEF CORPORATION

P.O. Box 141 Bradlord, Pa. 16701 Tel. (814) 368-4131
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ditions. Trainees learn about a
specific area, such as power as-
semblies, early in the day in class
and work on power assemblies in
the diesel shop later the same day.
Students are required to remove
and replace cylinders, pistons and
rods according to the procedures
explained. Participants also have
daily homework assignments and
tests to assess how much they've
learned.

When completed at North Platte,
the training program will move to
Salt Lake City, which is heavily
involved in G.E. maintenance.

A unique feature of the train-
ing program is the use of video
playback equipment to enhance the
learning process. Instructional
programs produced by G.E. and
U.P. are integrated closely with
the actual hands-on work, This
allows the student to view a par-
ticular procedure before actually
performing it.

The use of videotape playback
equipment and pre-recorded tape
programs have several advantages
for the training instructor and the
on-line supervisor alike. Through
this medium, information can be
presented quickly, clearly and uni-
formly to a single employee or
an entire group. This flexibility
has made it a valuable shop train-
ing aid.

There are several considerations
that must be taken when establish-
ing a video based information sys-
tem. Basically, there are two main
areas of concern: the method by
which programs are produced, and

the system for distributing and
using the programs.

There are various ways of ob-
taining training programs. They
vary from simply purchasing a
commercially produced program to
producing the program yourself.
In either case, attention should be
focused on the intrinsic value of
the program as it relates to spe-
cific training objectives. A safety
program, for instance, may not
portray the actual operation found
in a shop or trainyard. However,
it may contain basic safety themes
applicable to any situation.

If a program must be developed
to meet specific needs, its success
depends largely on how effectively
you convey the basic message to
the audience. Thus, emphasis
should be placed on developing
that infomation to meet clearly
defined program objectives. Often,
more attention is paid to the hard-
ware, i.e. cameras, recorders,
lights, ete., than the basic intent
and purpose of the program.

The system by which videotapes
are distributed and used by online
personnel also is important. Con-
sideration must be given to crea-
tion of a viable playback system.
First, you need to identify locations
for playback equipment. On the
“Union Pacific, this was determined
by the number of employees based
at each location, with special at-
tention to equipment accessibility.
A minimum of ten employees jus-
tifies an installation; on this basis
a network of playback units
was established at 42 locations.
The BN has a total of 64 such lo-
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Increase Your
Wheel-Retruing Production...
with Hegenscheidt’s

High Performance
Under-Floor Wheel Lathes

For getting maximum productivity while producing pre-
cise wheel contours and sizes, Hegenscheidt offers the
finest Underfloor Wheel-Retruing Lathes in the industry.
hegenscheidt’s tracer-controlled semi-automatic lathes
recondition wheel-sets economically and feature quick
wheel-profile changeovers and independent driving and
centering systems. So, whatever your needs are in wheel
reconditioning, contact Hegenscheidt.

HEGENSCHEIDT
Corporation

1070 Livernois Ave.
Troy, Michigan 48084
(313) 585-7704
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cations, with an additonal 6 por-
table systems for use at smaller
remote facilities.

A typical network location has
four elements:

1. Television set

2. Videotape playback unit
3. Storage Cabinet

4. Program library

The following discussion will
deal with each element of the sys-
tem and identify some of the basic
considerations that should be
taken to develop a system that
fits your needs.

The Television

In choosing a television set, the
first decision is whether to pur-
chase black and white or color. The
black and white units are less ex-
pensive and will provide a some-
what better picture than color.
However, if plans for in-house pro-
duction include color. capability, a
black and white network would
not be a wise investment. Fur-
ther, almost all programs pur-
chased from outside sources are
produced in color, and many make
use of color graphics for explana-
tion purposes.

What size and type of TV must
be decided next. That depends on
the number of people in the audi-
ence and other viewing require-
ments. TVs are available either as
receivers or monitors, with the lat-
ter providing .a somewhat higher
picture quality. However, the cost
differential between the two is
significant, and repairs to the
monitor could be a problem for the
local service center.

Size can vary from 9” to 21".
A portable system intended for a
limited viewing audience might
utilize a 9” or 12” receiver with
or without the capability of battery
power. A 19” or 21” unit could
adequately service groups of 25
to 30 people. For larger audiences,
several TVs could be wired to-
gether, or a large screen projec-
tion system could be installed. The
BN reports the major drawbacks
of the large screen to be in its set-
up time and portability. It is
rather heavy, bulky and requires
color correction each time it is
moved. While color adjustment
does not require a technician, it
does require an individual who is
familiar with the unit.

When purchasing TVs, one con-
sideration is the availability of
service at a network location. Of-
ten, substantial savings can be real-
ized in purchasing several sets from
a single supplier. However there
can be problems if service becomes
necessary and the units are placed
at on-line locations. If the model
is not sold locally or service is
limited, repairs may take some
time. If the unit must be shipped
back to the original supplier for
repair, the purchase cost savings
will be lost in transporation ex-
penses. In that case, it might be
best to purchase the TV at a high-
er price from a local supplier to
provide adequate services when re-
quired.

The Videotape Playback Unit
There are several brands and
types of videotape playback equip-
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ment on the market. Before pur-
chasing, the first decision is to de-
termine which tape format is to
be used for program distribution.
The most practical formats now
in use ar the 3/4” and 1/2” vari-
eties. Each offers specific viewing
advantages.

It cannot be overstated that a
decision regarding format is prob-
ably the most important aspect of
the overall distribution system.
Not only will there be a sizable
investment in the playback units,
but, in time; a sizable investment
in videotape itself. It is important,
therefore, to carefully weigh the
advantages of each format before
purchasing playback equipment.

The most significant selling
point of the 3/4” system is that
it will provide better picture qual-
ity than the 1/2” gystem. This de-
pends largely on the type of pro-
duction and duplication equipment
used. However, the 1/2” tapes are
less expensive and capable of pro-
viding more available program-
ming on each cartridge (up to 2
hours normal speed playing time).
This can provide important sav-
ings when stocking numerous tape
libraries or at locations where
storage space is limited. One draw-
back of the 1/2” tape is that it can
be used in the home video player
and there is always the possibility
of theft if usage is not properly
controlled.

All 3/4” equipment is com-
patible, which is not the case with
the 1/2” units. These come in
either VHS or Betamax versions
requiring different style car-

tridges for use in each machine,
This means that a decision to pur-
chase 1/2” equipment also requires
a decision on whether VHS or
Beta is best. Both provide com-
parable picture quality. The deci-
sion will usually be based on the
availability of local service or on
reliability statistics.

At Union Pacifie, the field dis-
tribution system is the 1/2” VHS
format, During the past three
years, maintenance has been mini-
mal. BN’s distribution system is
the 8/4” format. With equipment
in service for the past seven years,
maintenance has been minimal.

After determining the distribu-
tion format, it is important to be
aware of several other considera-
tions, One is the special features
available on various types of equip-
ment. Those include record/audio
dub features, search speeds, slow
motion, or freeze frame capabili-
ties. It must be decided what is
actually needed at the location to
accomplish overall program ob-
jectives. A 7T-day programming
feature is nice for recording the
daily soap operas but an unneces-
sary expense.

A unit capable of recording both
sound and video can be useful for
documenting problems or proce-
dures at a location. This informa-
tion can be easily transmitted to
headquarters for management
evaluation. A freeze frame or slow
motion capability is useful when
evaluating work methods or when
a supervisor is answering ques-
tions. The point here is to first
determine your present or future
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needs, then purchase equipment
that will meet, not exceed them.

Finally, what brand? This may
be one of the hardest decisions to
make because there are many
opinions as to the best buy. Basie-
ally, there are three items to con-
sider before the purchase: check
the cost of the equipment, the re-
liability of the equipment and the
availability of service. And don’t
check with the dealer — check with
the other users in the area.

The Storage Cabinet

A storage cabinet is necessary
to provide security for the tele-
vision and playback unit. The cab-
inet should be lockable and located
for accessibility. Cabinets may be
constructed as either a fixed unit
or with a mobile base for easy
movement.

There are several types of cab-
inets designed for video equipment
storage. These are available
through audio-visual suppliers or
video equipment dealers. Since the
primary purpose of the cabinet is
to secure equipment; make sure
your purchase will afford an ade-
quate degree of protection. This
may necessitate some minor modi-
fications to the cabinet doors and
the addition of secondary locking
devices.

The Library

Establishing a program library
at a network location requires the
assignment of an individual re-
sponsible for maintaining a sys-
tem of usage. This includes the
ordering of programs, organizing

the library, and checking oui: tapes
to supervisory personnel.

This individual may also be re-
sponsible for maintaining a utili-
zation log to document program
usage. On the BN, the utilization
log is sent monthly to the man-
ager of technical training to
assess the number of people
watching specific programs. It is
also a good method of assuring
that programs are being used at a
particular location.

Tapes should be placed in a se-
cure location to prevent theft; in-
ventories should be made period-
ically for accurate accounting.

pepending on the distribution
format used, tape storage may be
accomplished in a number of ways.
The 3/4” tapes may require only
simple shelving or specially de-
signed cabinets. Storage of 1/2”
tapes can be done the same way.
However, since those -cartridges
are relatively small, a standard
file cabinet for 8”x 5” index cards
can be used. Those cabinets are
lockable and hold from 175 to 450
programs.

II

TESTING DEVICES INSPIRED
BY NEW FRA LAWS

When laws change governing
the testing of locomotive equip-
ment, and when new locomotive
equipment appears, new test
equipment often is needed. With
modern electronics, more reliable
and more portable test equipment
has become available,
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Complete
Rebuild Service
for the
Railroad Industry

m TRACTION COMPONENTS ® TRANSIT CAR REBUILDS
®m LOCOMOTIVE REBUILDS/ ® REPAIR/EXCHANGE OF

LEASE OR RENTALS MAJOR COMPONENTS
®m ON-SITE LOCOMOTIVE ® 10STRATEGIC SHOP
MAINTENANCE LOCATIONS NATIONWIDE

(See listing in repre-
sentative section.)

For more information, call or write

Manager, Transportation Service

Apparatus Service Division

General Electric Company

1 River Road, Schenectady, N.Y. 12345

(518) 385-9256 560-25

APPARATUS SERVICE DIVISION e  GENERAL ELECTRIC COMPANY

GENERAL @D ELECTRIC
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Speed Indicator—P-1

The Dynapar Corporation has
developed a universal speed indi-
cator calibration system featuring
solid -state circuitry and digital
readout. The system consists of a
motor drive unit and an instru-
mentation unit. The system can be
mounted on a roller cart for port-
able trackside use or permanently
installed for indoor bench testing.

For bench testing, a speed in-
dicator is mounted on the motor
drive unit. The speed indicator
input shaft is coupled to a variable
speed motor within the motor
drive unit. Using the instrumenta-
tion unit, an operator can control
the motor’s speed and direction of
rotation. As the motor rotates,
it causes the speed indicator to
operate in the same manner as it
would if it were installed in a
locomotive. A ‘tachometer detects
the RPM of the motor which in
turn causes the instrumentation

unit to display the speed in MPH

Committee on Shop Equipment

or KPH. The system’s digital read-
out and the indicated reading on
the speed indicator should agree;
if they do not, the testing repair-
man can adjust or repair the speed
indicator and repeat the test.

For trackside testing, the motor
drive unit is placed near the loco-
motive wheel. The locomotive’s
speed indicator drive cable is dis-
connected from the axle drive and
connected to the calibration sys-
tems’ axle drive. The instrumenta-
tion unit can be taken to the cab
so that the operator can observe
the locomotive speed indicator as
he remotely controls the operation
of the motor drive unit.

The instrumentation unit con-
tains a power switch, a digital
readout, a direction control knob,
a speed control knob, and a ratio
preset control knob. Internal accel-
eration and deceleration circuitry
prevent abnormal stress on the
speed indicator, preventing pos-
sible damage to the indicator
under test. An automatic shut-
down circuit will disable the mo-
tor drive unit if excessive torque
is required to operate the speed
indicator. That feature prevents
the motor drive unit from trying
to operate a jammed or defective
speed indicator, which might cause
the motor to overheat. If auto-
matic shut-down does occur, the
system can be reset by turning
the power switch “off,” then “on.”

Bohr Electronics offers a port-
able calibrator for electric speed
indicators. This calibrator weighs
about five pounds and has about
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Reduice carbon deposits?
Cut fuel costs? How?

“Use Ferrous catalyst. One gallon to 3000 gal-
lons of fuel oil reduces carbon, shortens repair
" time and cuts fuel costs dramatically. And
Ferrous can prove it!"”

Let us send you the proof. Contact Ferrous
Corporatlon 910-108th N.E., Bellevue, Wash.
\—— ‘ * 98004. Phone 206/ 454-6320.

FERROUS HAS
THE PROOF!

((err'r'ous corporation




84

Committee on Shop Equipment

the same measurements as a
Simpson 260 volt-ohm meter. It
operates from eight self-contained
ordinary “D” size flashlight bat-
teries. Over-load protection pre-
vents damage to the unit in the
event it is connected to a “hot”
circuit rather than a speed indi-
cator circuit.

One railroad has mounted =2
speed indicator circuit receptacle
on the throttle stand of each of ita
locomotives that has an electric
speed indicator. The Bohr calibr-
ator has a cord with a plug to
match this receptacle.

The calibrator contains a power
switch, a power light, a battery-
0. k. light, a five-position frequen-
¢y knob, and a variable frequency
knob.

The calibrator is plugged into
the receptacle, the frequency knob
is set at 50 CPS, and the power
switch, is turned on. The power
light and the battery-o.k. light
should burn. The frequency knob
is then turned to three positions:
at 178 CPS, the speed indicator
should read 60 MPH; at 126 CPS,
42,5 MPH; at 50 CPS, 16.56 MPH.
Next, the variable frequency knob
is turned all the way counterclock-
wise, and the frequency knob is
set at “variable.,” The variable
frequency knob is then rotated
clockwise until the overspeed picks
up. Speed indication is adjusted by
turning the resistor box rheostat.

The Bohr calibrator is also used
to check the operation of magnetic
tape speed recorders. When the
calibrator is plugged into the re-

ceptacle, the recorder runs.

Pulse Electronics has introduced
an electric speed indicator that
requires no ealibrator. Calibration
is checked by opening the indicator
door and observing the indicator
hand. When the door is opened,
the indicator will automatically go
into calibration mode and indicate
40 MPH for a 40-inch diameter
locomotive wheel, 38 MPH for a
38 inch wheel, ete. Speed indica-
tion is adjusted by turning the
MPH knob on the indicator. The
switch on the indicator is then held
in the “1/2” position; the indicator
should read half the speed read
with the switch in the normal posi-
tion. When the switch is held in
the “overspeed” position, the indi-
cator hand will move up slowly,
and the overspeed will trip. Also,
while the indicator door is opened,
the magnetic tape speed recorder
runs.

Cab Signal Equipment

The coded cab signal-safety con-
trol equipment (CCS-SC) on loco-
motives, regulated by the “Rules,
Standards, and Instructions for
Railroad Signal Systems (49CFR-
236),” is subjected to two types
of tests. A periodic inspection,
done monthly, is a comprehensive
evaluation of all components and
functions of the CCS-SC. A de-
parture test must be performed on
each locomotive from which the
brakes of the train are controlled
at the initiating terminal. This
test must determine that the equip-
ment is capable of performing its
functions and that performance is
within the specified limits.
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One railroad has built a light-
weight, portable tester to perform
the departure test. The tester is
powered by locomotive batteries.

At initiating terminals, a per-
manent loop is installed on the rail
to carry the varying codes that
are necessary to activate the CCS-
SC. One railroad built a small, in-
expensive, solid-state generator to
generate those codes.

A typical test procedure would
begin with a mechanic activating
the code generator with an on-off
switech. This exposes all locomo-
tives within the confines of the
loop to the code rates. The me-
chanic controls the equipment by
placement of the reverser handle.
In neutral or reverse, the receiver
bar circuit is open; in the forward
position, the receiver bar ecircuit
has continuity, and aspect changes
occur. The code generator auto-
matically cycles the aspects from
green thru red over yellow. The
acknowledge handle is moved after
each of these more restrictive as-
pects to determine that acknowl-
edgement will silence the audible
indicator and forestall a penalty
brake application. When the as-
pect again turns green, the re-
verser is centered. The resulting
more-restrictive change is not ac-
knowledged, and observation de-
termines that the equipment makes
a full service penalty brake appli-
cation. To complete the test, the
automatic brake handle is placed
in “emergency.” This determines
that the brake application can be
increased, as required by law.

Sound Level Testing—P-2

A Dbattery-operated sound-level
meter sold by General Radio Com-
pany can be used to measure
sounds produced by locomotives
and shop equipment. The meter
measures 3.63 x 6.50 x 2.09 inches;
it weighs 13 ounces; it has a range
of 40 to 140 decibles; and it comes
in a carrying pouch. Measurement
of sounds is accomplished by chang-
ing a noise into an electrical signal
and displaying it on an indicator
in terms of decibels (dB). Sound
pitches as well as sound pressures
are taken into account.

Operation is as follows: remove
and retain cap on microphone; set

-level-range control to the 110-120

dB range; slide power switch to
“on”; depress and hold battery
check button (meter should indi-
cate in “battery” portion of scale);
depress the appropriate weighing
and meter-speed buttons; point the
microphone at right angles to the
direction of the noise path; adjust
the level range control for a read-
ing.

General Radio Company also of-
fers the following publications on
sound: A Primer of Noise Meas-
urement; Handbook of Noise Meas-
urement; and Primer of Plant-
Noise Measurement and Hearing
Testing.

111
TOOLS AND TRAINING
FOR PRODUCTIVITY
Small Tools

Hydro-Set Precision
Load Positioner—P-3

On many occasions shafts are
bent or housings cracked when at-
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tempting to align and mate heavy
parts where critical alignment is
necessary.

The Hydro-Set load positioner
is capable of lifting or lowering
the load with control at the rate
of .001 inch at a rate of 0 to 8 feet
per minute.

This picture shows the positioner
being used to install a turbo-
charger.

The load positioner is connected
to the overhead crane and the load.

The load positioned to within 12
inches of its final position. The
positioner is then operated with
the up and down pump levers until
proper alignment is accomplished.

The positioner has a dial that
indicates the weight of the load it
is lifting and may be used to de-
termine the weight of any load.

It can also be used to test lift-
ing slings, ete. There are ten
models of the positioner available
with the capacity ratings of 1 ton
to 250 tons with manual, pneu-
matie, electro-hydraulic, and re-
mote control optional.

Electronic Connecting Rod
Precision Gauge—P-4

The Tobin ARP Model RI 9000E
electronic connecting road gauge
can be used to indicate twist, bend,
or variation of center to center
dimension of connecting rods for
locomotive air compressors, or en-
gines with rod 22 inches center to
center and maximum size of 3 inch
wrist pin and 4%4” crank pin.

Photo shows a Gardner Denver
locomotive air compressor rod
being tested.

The features of the tester are:
electronically operated indicators
graduated to indicate a .001” twist
in 8 inch spread, a .001” bend in
8 inch spread, and any variation to
001 inch in length compared to
another rod of the same set. ...

Easy to read dials and a master
gauge for calibrating bend and
twist indicators are also features.

Myron L DS Meter

The Myron L. Meter is used to
check the concentration of the
water treatment to ensure the pro-
tection of the locomotive cooling
water systems.

The instrument measures total
dissolved solids by conductance
and displays the parts per million
value on the meter located on the
face of the instrument. It should
be noted that this instrument must
be calibrated for each particular
type of water treatment being
used. This instrument is recom-
mended by G.E. and its use is
covered by a newly revised M.I.
on water treatment.

TAME Model 70
Hydraulic Ratchet Wrench—P-5
The Model 70 wrench assembly
is a hydraulic ratchet wrench,
equipped with a torque reaction
arm for use on EMD and GE trac-
tion motor support cap bolts. In
operation, the Torque Arm sleeve
is positioned around the bolt head
adjacent to the bolt being removed
or installed. Although the Model
70 wrench is designed primarily as
a torque wrench, it can be used
to remove TM cap bolts if neces-
sary. Note that the socket may be
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inserted into the ratchet gear
opening from either side, and the
words “LOOSEN” and “TIGHTEN"
are stenciled on opposite sides of
wrench body control box, To re-
verse the wrench rotation, remove
the socket and knurled handle from
the drive gear and re-install from
the opposite side of wrench. Also
remove lock pin and torque arm
handle; reinstall on opposite side
of wrench.

To tighten and torque TM cap
bolts, position wrench onto bolt
head with “TIGHTEN” side UP
(or facing you, if underneath lo-
comotive). To remove bolts, posi-
tion wrench onto bolt head with
“LOOSEN” side UP.

Operation of wrench is con-
trolled by two pushbuttons loca-
ted in wrench body control box.
The words “TIGHTEN” and
“LOOSEN” are stenciled on the
wrench main frames adjacent to
the pushbuttons. Either push-
button will start pump motor
and wrench operation. When
“LOOSEN” button is pressed,
motor will start and wrench will
ratchet continuously until pushbut-
ton is released. Wrench torque
output will be limited only by an
adjustable mechanical pressure
regulator located in the top of the
hydraulic pump oil reservoir. The
regulator is pre-set at 5500 PSI,
which should be sufficient pressure
to remove capscrews torqued up to
approximately 1500 foot lbs. Pres-
sure may be adjusted as required
up to 7500 PSI. However, use of
lowest pressure consistent with
bolt breakaway torque require-

ments will aid in keeping hose
and hydraulic pump maintenance
to a minimum.

When “TIGHTEN” pushbutton
is pressed, pump motor starter re-
lay is energized through contacts
of normally closed pressure switch.
In operation, as wrench begins to
tighten a bolt, hydraulic pressure
will increase as torque required to
tighten bolt increases, When bolt-
torque requirements and hydraulic
pressure reach pressure switch cali-
bration point, the pressure switch
opens, de-energizes motor start
relay and stops pump. If push-
button is held closed, pump motor
will cycle on and off until push-

. button is released. The pressure

switch has been pre-set to open
at 4200 PSI, or 1100 ft. lbs. This
pressure may be adjusted as re-
quired up to 5500 PSI by a set
screw located in the side of switch
body. Due to slight variations in
pressure gauge calibrations, wrench
torque output should be confirmed
by tightening a contraction motor
support cap belt with this tool and
checking torque obtained with a
reliable torque wrench. Readjust -
pressure switch if necessary to ob-
tain the desired torque output.

Model 70-DP wrenches are
equipped with two pressure con-
trol switches and a 2-position tog-
gle switch to select desired torque
range. A toggle switch is located
on top of the motor starter relay
box and is labeled “HI-TORQUE”
and “LO-TORQUE.” When the
wrench is operated with toggle
switch in “HI-TORQUE” position,
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TIME-SAVING Tools and Machines
for Locomotive Maintenance, Parts
Reclamation, and testing

TAME, INC. |y

INCREASE \Q

SHOP PRODUCTIVITY

REDUCE
LOCOMOTIVE DOWNTIME

IMPROVE YOUR QUALITY
ASSURANCE PROGRAM

Mode! 2000 MB Hydraulic Ratchet Wrench

MAIN BEARING WRENCHES - EMD & GE engines
CRAB NUT TORQUE WRENCHES - EMD engines
BAR-OVER MACHINES - EMD engines

TRACTION MOTOR SUPPORT BEARING
CAP TORQUE WRENCHES “EMD & GE Traction Motors

LOWER LINER INSERT PULLER/INSTALLER -
EMD engines

CYLINDER HEAD & LINER WATER TEST
MACHINES - EMD engines

EXHAUST VALVE SPRING DEAD WEIGHT TESTER -
EMD engines

and OTHER SPECIAL TOOLS & MACHINES
designed to SAVE YOU MONEY

For information call 205-979-2880 or write
TAME, INC., p.0. Box 20127, Birmingham, Ala. 35216
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" sequence of operation is as de-
scribed in Paragraph 4 and the
top-mounted pressure switch (set
at 4200 PSI) is in series with the
motor starter relay coil. When
wrench is operated with toggle
switch in “LO-TORQUE"” position,
the sequence is the same with the
exception that the motor starter
relay coil is in series with the
bottom mounted pressure switch,
which has been preset to open at
2250 PSI, or approximately 600
ft. lbs. Pressure adjustment is
made with a set screw located in
the side of the switch body. (Those
switches may be readjusted and
re-labeled “EMD” motors and GE
motors if desired.)

The wrench is powered by a
hydraulic pump equipped with a
1% HP, 115 volt, single phase,
60 cycle electric motor. It is rec-
ommended that the electrical sup-
ply circuit have a capacity of 30
amperes. Also, for safety, a
three wire GROUNDED receptacle
should be used.

v

CHANGES TO SHOP
FACILITIES REQUIRED BY
NEWLY ADOPTED EPA &
OSHA REGULATIONS
Existing and newly adopted
EPA and OSHA regulations have
prompted many changes to rail-
road shop facilities. Railroads are
required to control the environ-
ment workers are exposed to. Reg-
ulations cover air contamination,
water contamination, sound levels,
ete. Railroads also must be con-
cerned with the effect they have

on the environment in which they
operate.

Changes in shop operations are
exemplified in the many new con-
trolled exhaust systems, filter sys-
tems, controls for water discharge
into streams and rivers, pollution
abatement ponds, fume and smoke
collectors, sound level controls, etc.
Shops with coal-fired boilers have
a unique change, a requirement to
control stack emissions.

One railroad with three coal-
burning, traveling grate, stocker-
fired boilers controls emissions
with a five compartment “bag-
house.” Four of the compartments
are “on line” (under normal op-
erating conditions), while one
section is being cleaned. The bag-
houses' can remove 99.9% of the
particulate; tests performed after
the unit was installed showed
stack emissions well within the
limit set by the state EPA.

This is one example of the many
changes to shop facilities brought
about by EPA and OSHA regula-
tion. There also are many test
instruments to aid in regulation
compliance. Following is a brief
description of some of them:

Ozone Analyzer

The Model 560 Ozone Analyzer
is a fully portable self-contained
instrument using the EPA -ap-
proved method of measuring the
light produced from a vapor phase
chemilluminescent reaction of
ozone and ethylene. The instru-
ment is'used to measure the ozone
concentration in welding shops or
any high-voltage area.
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Save on filter
maintenance costs

with AMER-kleen replaceable filters

AMER-kleen nonflammable filters are ideal for engine
intakes. They cost less to use and throw away than
washing and reoiling metal filters. With AMER-kleen
filters, you don't need filter cleaning equipment at all.

Air cleaning efficiency is greater than that delivered
by any panel-type filters available for locomotive
service. AMER-kleen filters are progressively '‘packed
for greater dust-holding capacity.

And because AAF glass-fiber filaments are spun
continuously, and bonded with a heavy-duty adhesive,
fiber particles cannot be dislodged despite air volume
and dirt buildup. For additonal information on the most
practical filter for engine intakes, write Manager, Rail-
road Products, American Air Filter Company, Inc., P.
0. Box 1100, Louisville, Kentucky 40201.

m American Auir Fitter

BETTER AIR 1S OUR BUSINESS

Designed specifically for locomotive service.

Unique spinning process guaran- Fast, easy installation. Throw away
tees continuous filament fibers - old filter, tuck new one in, close
throughout the pad. ¥ grid . . . in seconds.
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The instrument is manufactured
by Analytical Instrument Develop-
ment Company and costs $3,000.

Ecolyzer—P-6

The Ecolyzer is used to monitor
the carbon monixide concentration
of shop air. The instrument ana-
lyzes the ambient air for carbon
monixide by passing a stream of
air over an electrochemical sensor.
The sensor, by oxidizing the car-
bon monoxide, produces a current
output whose magnitude repre-
sents the level of the carbon mon-
oxide in the air. The current causes
a meter indication showing the
level of carbon monoxide in parts
per million.

The instrument is manufactured
by Energetics Sciences and costs
$700.

Sound Meter—P-7

The General Radio Sound Meter
is used to analyze noise in shops
for overall sound level, as well as
single source peak sound levels.
The meter is capable of monitor-
ing noise on the A, B & C Weight-
ing scale, as well as performing
octave band analysis to determine
the frequency of a specific noise
source. The A Weighting scale is
normally used in shop tests be-
cause the decibels of noise detected
on this scale is most representa-
tive of the effeet of noise on the
human ear.

The meter sells for $4,000.

Combustible Gas Meter—P-8

The Model 40 Combustible Gas
Meter is used to determine if an
atmosphere is explosive. The in-

strument operates by the cataly-
tic action of a heated platinum
filament in contact with combus-
tible gases. The filament is heated
to operating temperature with an
electric current. When an air
sample contacts the filament, com-
bustion on its surface raises the
temperature in proportion to the
quantity of combustibles in the
air. A Wheatstone bridge circuit
measures the change in electrical
resistance due to the temperature
increase. This change indicates the
percentage of combustibles pres-
ent in the air. This instrument
can be used to detect gas leaks
and is used to monitor the air
when relining storage tanks.

The gas meter is manufactured
by Mine Safety Appliances and
costs $300.

Miran 1-A Gas Analyzer—P-9

The Miran 1-A is a portable in-
fra-red spectrophotometer used to
identify and quantify air contam-
inants,

Identifying an unknown material
with infra-red is a process that
is similar to fingerprinting. The
identification of a material is de-
termined by scanning the infra-red
spectrum and noting the absorp-
tion peaks. The absorption noted
at various wavenumbers, when
plotted, will form a spectrum
which varies with each material.

This instrument was used to
identify the odor in several cov-
ered hopper cars that were re-
jected by a shipper for sugar
service. It was determined that
the lining in the cars had not ade-
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RAILROAD
VACUUM DRYERS

Thoroughly and rapidly
dry traction motors,
alternators, and
generators. Users report
drying times of 25:30
minutes vs. 6-12 hours
in hot air ovens.

RAILROAD

VACUUM/PHESSUHE
IMPREGNATORS

Assure consistently
reliable electrical
properties in generators.
alternators, traction
motors, and components.
Used by major traction
shops.

Call, telex

or write DEVIn MFG
for

SoMiplsic 100 49th Street, Pittsburgh, PA 15201, U.S.A
: = reet, iisourgn, S AL
information Phone: (412) 682-5740 Telex: 86-6554
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quately cured and therefore was
emitting solvent fumes.

The Miran 1-A is manufactured
by Foxboro Instruments and costs
$17,700.

Organic Vapor Monitor—P-10

The Century Organic Vapor
Monitor is a portable gas chro-
matograph that can be used to
monitor shop atmospheres that are
contaminated with paint or cleaner
solvents. The instrument utilizes
a flame ionization detector that is
fueled by a built-in hydrogen
cylinder.

A volume of air is injected into
a gas stream where the organic
material is combusted in the flame
ionization chamber. The electrons
formed during the combustion
process are quantified by a de-
tector and then are related to a
concentration of a known organic
substance. This value is then shown
in a parts per million relationship
on the sampling head meter.

The instrument is manufactured
by Foxboro Instruments and sells
for $3,600.

Air Sampling Train—P-11

Gravimetric samples for
particulate matter such as air-
borne lead from painting opera-
tions or welding fumes are taken
with an air sampling train. The
sampling train consists of an air
pump, neoprene hose and filtering
cassettes.

The DuPont Model P-4000 air
pump is used to power the train.

This pump is capable of producing
a flow rate of 0-4000 cc/minute
and will automatically compensate
for an increasing pressure drop
across the filter system, The pump
also has a .built-in timing system
to monitor the total time it has
operated. The Model P-4000 sells
for $850.

The Millipore filtering cassette
is used to collect the particulate
matter. The cassette is constructed
with two or three interlocking sec-
tions and marked inlet and out-
let ports. The filtering medium is
normally 0.8 micron cellulose ace-
tate. The cassettes sell for $1.00.

To collect a sample, the pump is
attached to the worker’s belt and
the cassette is clipped to the lapel.
After a pre-determined air volume
has passed through the cassette,
the filter is analyzed using labora-
tory procedures

Audio Dosimeter—P-12

The DuPont Audio Dosimeter is
designed to measure and record
personal exposure to noise in com-
pliance with the current OSHA
Occupational Noise Standard. The
dosimeter incorporates a micro-
phone which is clipped to the
worker’s collar and the case fits
in the shirt pocket or is fastened
to the belt. The memory cell
stores and calculates the worker’s
actual noise exposure. After ex-
posure, the memory cell is placed
in a remote readout, which dis-
plays total exposure as a percent-
age of the standard.
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The Audio Dosimeter sells for
$750 each.

Detector Tubes—P-13

The Draeger pump and detector
tubes are used as a quick and easy
method of identifying a chemical
compound and measuring the ap-
proximate concentration of that
compound.

Tubes are available for over 100
different compounds. They utilize
the colorimetry of established
chemical reactions.

The Draeger pump is a bellows
hand-held device that draws 100
cc/stroke. The ends of the tube
are broken, the tube is then in-
serted into the pump and the pump
is then operated for a pre-deter-
mined amount of strokes that are
printed on each individual tube
type. After the appropriate amount
of air has been drawn through the
tube, the concentration of the com-
pound that is present is determined
by the length of color change in
the reaction layer.

The Draeger pump costs $110
each and a typical detector tube
costs $2.00 each.

i

P-13

\4

TOUR THROUGH CONRAIL
ALTOONA SHOP

In order for the Altoona Shops
to handle efficiently the large work
load generated through the com-
bining of railroads into Conrail,
the facility had to be expanded
and modernized.

Limited space for storage be-
tween work stations had caused
inefficiency. If one machine was
out of service for repairs or an
operator was absent, it tended to
limit the output of the line for that
work trick. Machines themselves
were a problem area, They suf-
fered from breakdowns, obsoles-
cence resulting in hard-to-get re-
pair parts, and deviation from
standards. The latter resulted in
rework because machines were not
dependable to hold tolerance.

Some machines required excess
labor to operate in relation to
parts cleaned or produced. Many
of those old fashioned methods
were eliminated. New automatic
or semi-automatic machinery has
been installed. A slide presenta-
tion shows many of the changes.
A sampling of these follows:

P-14 — View of new “E” Bay
added in the Modernization Pro-
ject. This bay is 691 ft. long and
110 ft. wide and houses the new
locomotive steel shop and radiator
repair area.

P-15 — Injector parts are disas-
sembled and cleaned in this turbu-
lator cleaning machine, utilizing
ultrasonies for better cleaning ac-
tion for the small parts.
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P-16 —the first operation is
cleaning in one of two wheel wash-
ers. Note that a common dirt
separator system serves both wheel
washers. The cleaning solution is
used for three months with just
make up water and cleaning com-
pounds added. Prior to installation
of the fluid cleaning equipment,
solution had to be changed weekly.
This new wheel washer is capable
of cleaning five wheel sets per
hour.

P-17 — This double headed bor-
ing mill is used for machining the
traction motor frames.

P-18 — Heads are machined on
this tape controlled Vertical Tur-
ret unit.

P-19 — Electrical control panel
inbound for rebuilding.

P-20 — Paint booth showing air
motor powered man carriers. These
carriers propel painters the length
of the unit, raising or lowering the
painters as needed to properly
paint the locomotives.

P-21 — Storehouse showing
stacker equipment. This equip-
ment makes use of cubic capacity
available in this former shop
building.

P-22 — Storehouse material bins
in this 36,000 sq. ft. area in which
are stored some 18,000 spare parts.
Order pickers are guided through
aisles between bins by a wire in
the floor eliminating necessity of
person to steer.

Vi
SUPPLY/SERVICE FACILITIES
To enhance locomotive utiliza-
tion, railroads are increasing their

efforts to minimize downtime or
turnaround time through their
mechanical facilities, The effici-
ency of the supply/service facility
can have tremendous impact on
turnaround time and, therefore,
the design of those facilities war-
rants careful consideration.

It is important to note that
what is efficient in one context
may not be efficient in another,
i.e., a system that functions well
with minimal traffic volume may
become more inefficient as volume
increases. Therefcre, in discus-
sing different systems for supply-
ing and servicing locomotives, it
is important to address the basic
components of such systems and
the factors that affect their opera-
tion.

Any supply/service facility con-
sists of a tie-up or inbound track,
a supply track, service track and
make-up or outbound track. The
inbound track enables the consist
to enter the area for supplying and
servicing locomotives. The fueling -
and sanding operation is conducted
on the supply track, outbound con-
sists are assembled on the out-
bound track or system of tracks.

The efficiency of any supply/
service facility layout may be af-
fected by the blue flag law. This
law requires that the restricted
area, which includes the supply,
service and outbound tracks, be
protected from unauthorized en-
tries. A straight line layout may
ease compliance with this law, but
it may not optimize efficiency in
a low-volume facility.
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The rate at which locomotives
are fueled also affects efficiency.
Variables that are independent of
the supply/service facility design,
such as proper maintenance of the
fuel station filter system and the
type of fueling adaptor used, will
increase or diminish the fueling
rate. However, pressure available
at the nozzles is the major de-
- terminant of fueling efficiency that
is affected by the supply/service
facility design. A reduction of
pressures from an insufficient
supply system could double the
fueling time when several units
are fueled simultaneously.

The sanding process can also
significantly lengthen the supply
process, depending on the system
used. Unless gravity flow systems
are properly arranged, sand flow
may be severely restricted. If a
gantry crane is used, the hopper
must be of sufficient size to re-
duce the number of refills re-
quired. However, the design of
the supply/service facility will
dictate the type of sanding system
to be used.

Traffic volume is important in
considering the efficiency of the
facility’s layout. A heavy flow of

power requiring a quick turna-
round time may become hopeless-
ly bottlenecked in a compact facil-
ity. On the other hand, a straight
line layout may significantly
lengthen turnaround time in a fa-
cility that accommodates light to
medium traffic. Such traffic would
be served more effectively by a
compact facility where the entire
operation is within close reach.

Heavy switching requirements
of a given layout may also affect
the facility’s efficiency. A com-
pact layout may have a combina-
tion inbound-outbound track lo-
cated adjacent to the service and
supply tracks, or the service and
supply tracks may be combined.
In those cases, heavy switching
may be required and efficiency
may be reduced. However, this in-
efficiency may be offset by the
need for a compact facility in a
low traffic yard.

Missouri Pacific’s Kansas City
facility is an example of a com-
pact system of inbound-outbound
tracks adjacent to the supply and
service tracks, The inbound con-
sist is delivered to a single track
adjacent to the outbound tracks.
The consist is hostled to one of
the two fuel tracks capable of
fueling six units simultaneously.
The consist is moved next to the
gravity flow sanding system and
finally to the inspection track.
After being inspected, the consists
are moved to the outbound tracks
for make-up.

Missouri Pacific's North Little
Rock facility is another example
of a compact system, but one
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SEE ARROWSMITH

FOR DEPENDABLE 3-WAY SERVICE

1. Arrowsmith's turbocharger rebuilding
service saves big investment dollars and
valuable down time for locomotive, marine,
and petroleum installations. This operation
is a fully qualified source for repairing the
most complex EMD Turbochargers, work-
ing closely with major railroads for over 12
years.

2. Arrowsmith's Dynamic Brake Grid S Aol el
rebuilding service offers more than 20% 1o perform hike naw
cost savings and quick delivery . . . one
day's notice from our unit exchange pool if
needed. All components are brought to
good-as-new condition, or replaced. All
units are inspected and tested for com-
pliance. To improve grid life and efficiency,
frequent tests are conducted during re-
building.

3. Arrowsmith's Bolster Pads and Pedes-
tal Liners offer improved utility at more
than competitive prices. Extremely low
moisture absorption. Exceptional tough-
ness and impact resistance at low temper-
atures and resistance to deformation at
high temperatures. Exceptional lubricity
and persistence of physical characteristics
over long service life.

Write or call for literature detailing these services,

E HIRROV ML

Industries, Inc.
Transportation Products Div.

3700 Bellanca Avenue, Los Angeles, California P. O. Box 92095 Airport Station Dept., PL
(213) 776-0890 TWX 910-328:6153 Los Angeles, Califorma 90009
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capable of handling a higher vol-
ume of traffic with a faster turn-
around time than the Kansas City
facility, The inbound and outbound
tracks are separate but adjacent
with the supply and inspection
tracks that are combined in a
single location. The inbound con-
sist is brought on one of the two
service tracks where it is fueled.
Sanding is performed through the
use of an overhead gantry crane.
The consist is inspected during the
supply process, which reduces the
turnaround time significantly. The
consist is then assembled for out-
bound trains in the outbound
tracks.

Union Pacific’'s North Platte
facility has a four-track service/
supply facility over 500 feet long.
Sanding is performed with the use
of two overhead gantry cranes,
each capable of supplying two of
the four tracks. The cranes have
a 240 cubic foot hopper and travel
at a rate of 200 feet per minute.
Servicing is performed simultane-
ously. This system is ecapable of
handling a high volume of traffic
with fast turnaround.

The Burlington Northern’s facil-
ity at Alliance, Nebraska, also
uses a combination supply/inspeec-
tion service track with gravity
flow sanding from overhead stor-
age tanks

VII
G.E. ASSEMBLY SHOP
Although previously covered, the
subject of rebuilding G.E. eylin-
der assemblies merits updating in

view of the newly established fa-
cility on the Santa Fe Railroad at
Topeka, Kansas.

This shop is presently rebuilding
five cylinder assemblies daily and
is capable of producing about 12
daily if needed. The rebuild cost is
approximately $750. The real ad-
vantage lies in the close working
relationship with Topeka and Ar-
gentine Shops, which is the run-
ning maintenance shop for Santa
Fe’s G. E. locomotive fleet. Should
a problem develop in a certain
area, the rebuild process, seals,
ete., can be changed to counteract
the problem. The shop has been
in production several months and
though it is somewhat early the
success rate looks very good at
this point.

The cylinder assemblies are re-
ceived on a special metal pallet or
container that holds four units in
an upright position. This pallet is
easily moved with forklift or
crane.

The assemblies are placed on in- -
dividual wheeled carts, permitting
easy removal of the miscellaneous
small parts or “jewelry.” After
removal of the jewelry, the as-
sembly is placed on a revolving
rack, which rolls on a track.

The assembly first is turned to
a horizontal position to allow any
excess water or oil to drain out.
Then it is set upright and moved
under the first hydraulic press to
compress the valves and release
the valve keepers. The assembly
is then inverted to allow a hy-
draulic jack, which is sunken in
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WITH CITGO LUBRICANTS
YOU'RE ON THE
i 1]

i I 1/a A

Cities Service offers you a full line of proven
petroleum lubricants expressly formulated for
use in all aspects of the railroad industry.

For reliable performance, depend on these
CITGO products.

Motor Oils Diesel Engine Oils
Anti-Freeze Journal Qils

Curve Grease A/W Hydraulic Oils
Gear Lubes Compressor Qils

Call or Write: Cities Service Company, Trans-
portation Sales, Box 300, Tulsa, Oklahoma 74102

(918) 561-2769
A

CITGO

CITGO—Trademark
Cities Service Company
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the floor, to press out the head
and liner. Once they have been
pressed loose, the liner is lifted out
with the use of a special lifting
device on a hoist. Then the head
is lifted out by use of an electric
magnet attached to the hoist.

The valves and miscellaneous
small parts are discarded as new
valves are used in the rebuild
process as well as various bolts,
etc. The valve springs are checked
for proper length and are reused
if they qualify. The reuseable parts
are placed in cleaning baskets to
be cleaned in the adjalift cleaning
vat, which is charged with a caus-
tic-type cleaner.

The heads are all returned to
General Electric Company for re-
manufacturing. The jackets are
first placed in a large ecleaning
container and run through an ini-
tial cleaning process in a large
outdoor cleaning vat. They are
returned to the adjalift vats and
cleaned with a caustic solution,
along with the liners and other
small parts.

After washing in the ecaustic
solution at a temperature of 175-
185 degrees F for a period of
time, they are rinsed in a vat with
an antirust solution and then
washed down with a high-pressure
mixture of air and cleaner. The
jackets then are moved down a
conveyor toward the assembly

' area.

The liners are moved down an-
other conveyor to a high-speed
brushing machine. That machine
uses rotary wire brushes to re-
move all excess carbon and debris

from the outer perimeter of the
liner.

The liners are checked to see
if they qualify for reuse or must
be sent in for rechroming or re-
honing.

Tf the liner is reusable, it is
placed in a lathe and the tang is
recut to allow for a proper fit in
the head to liner seal area. The
depth of the tang is measured, as
well as the inside and outside
diameters. The tang machining
must result in a 1256 R. M. S. fin-
ish, Those areas are critical to
insure proper fit at reassembly.
Next, the heads are reassembled
with the valve springs, ete. A
lubri-plate coating is applied to
the valve stems and then the new

‘valves are placed in the remanu-

facturéd heads. The heads have
been double checked for proper
dimensions. The valve springs,
keepers, etc., are assembled by use
of this hydraulic press. The as-
sembled heads are progressed down
the conveyor toward the assembly
area, Prior to assembly into the
jacket the head and liner are
lapped together. This is to insure
a positive metal to metal finish
where they come in contact at
assembly, All lapping compound
must be completely removed prior
to assembly.

The jackets, after being cleaned
in the adjalifts, are thoroughly
checked, all threads are chased
with taps and assembly hold-down
bolt surfaces are reground to in-
sure a, good surface for proper
torquing. After going through a
final rust preventative solution and
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cleaning, jackets are blown dry
and prepared for the heating fur-
nace. Before going into the
furnace, the water discharge, noz-
zle and asbestos seals are placed in
the jacket.

The jacket is heated to about
376 degrees F for at least 6 hours
to allow sufficient expansion for
the head and liner to be placed in
it. The furnace is electrically heat-
ed and thermostatically controlled
to maintain a constant tempera-
ture.

After removal of the jacket
from the furnace, the head is
lowered into place by use of an
electro-magnet. Then the liner is
lowered into place in the jacket,
and the cylinder relief port is
properly lined up. A clamp ring
then is secured to the “hot” jacket
by means of double torque gun
with attached Allen wrenches,
which will torque opposite bolts
of the clamp ring at the same
time.

After the jacket is completely
cooled down the clamp ring is
gauged to determine the proper
“0” ring and proper number of
retainer spacers. The clamp ring
is removed and reapplied using
the seals and spacers and new
bolts, which are properly torqued.

The assemblies are moved down
the conveyor to the testing area.
They are water tested for 5 min-
utes under 35-46 pounds of air
pressure. No leaks or air bubbles
should be seen at all during this
test.

The assembly is hydraulic tested
for 6 minutes at 5,000 p.s.i. and
must not leak off over 500 pounds
during this 6 minute test. Only a
small percentage of the assem-
blies fail either of those tests and
have to go through the assembly
process again.

After passing the pressure test-
ing, the assemblies again have the
“jewelry” applied to them. All the
miscellaneous parts and jewelry
have been thoroughly inspected
prior to reapplication. If new
pieces or parts are required to
replace damaged or worn parts,
they are used to insure that a
quality assembly is made that will
be capable of producing a service
life of 500,000 miles or more.

After complete assembly of all
pumps, nozzles and jewelry, the
assemblies are painted their origi-
nal gray color. They are placed
again on the shipping containers
to be returned to the maintenance
shop which will complete the cycle.

Record keeping is being placed
in the computer system so that it
will be easy to locate a particular
assembly or get information con-
cerning service life. Computers
are fast becoming an invaluable
tool for record keeping in the rail-
road industry.

This cylinder assembly rebuild
shop is just another example of
the railroad’s ability to remanu-
facture various components and
obtain a quality product at a very
cost effective figure.
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SHOP EQUIPMENT
Five-Year Index

1980

New Tools for a New Decade
1. Traction Motor Lines
a. Update on traction motor
shop equipment
b. Traction Motor Basics —
Southern
2. Fuel Saving thru Security and
Reclamation
3. Wheel Machinery, Automated
for Diesel Wheels
4. Governor and Injector Room
Fuel Savings
5. New Developments in Tooling
6. Locomotive Running Repair
Shop
7. Sulzer Diesel Engine — New
Tools

1979

It Ain’t Just the Same Old Tools
1. New Facets in Locomotive
Journal Box Repairs
2, Update & Revaluation of
Power Assembly Repair Lines
New Concepts in Tools
Update on Wheel Truing
Concepts in Streamlining
Ready Tracks for Locomotives
6. Update Locomotive Cleaning
and Washing Equipment
7. Micro Processor — Application
for Tooling (Machines)

1978

Al ol

New Facets and New Concepts —
Problem Solvers in
Shop Equipment
1. Updating
a. Fuel Facilities
b. Fastner Systems

¢. Gear Grinding
d. Rerailing Equipment for
Locomotives
2. New Facets in Locomotive
Painting Facilities
3. More Managed Maintenance
for Machinery
4. New Concepts in Cleaning
Traction Motors
Radio-Control Cranes
Tool Control

1977

A Better Way — Work Smarter
Not Harder

Power Assembly Changeout

Power Wrenches in Use

Wheel Truing Machines

Metrics and the Effect on

Machinery

More New Developments in

Shop Equipment

a. Engine Barring-Over
Devices

b. Magnetic Base Drill Press

¢. Bolt on Stub Shaft

d. Hydraulic Draft Gear
Carriage

6. Managed Maintenance for
Machinery

1976

New Tools and Shop Equipment
Concepts to Improve
Diesel Maintenance
1. Specialty Tools for Running
Maintenance
2. Guides or Gauges for Preventive
Maintenance
3. Progression System for
Maintenance
4. Pollution Control in Diesel
Maintenance
5. Profitable Reclamation
Practices

o m

Lol ol Al

o4
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NEW WATER COOLER

Holds ice in 130°F.
temperature for 24 hours

Ajax Consolidated. a leader in the manufacture of electro-
mechanical water coolers for the railroad industry. has developed
arugged new unit

Tested in 130° temperatures. the Ajax 200 water cooler still had
ice after 24 hours.

Developed for major railroad

The new model was developed specifically for a major railroad
Several hundred of the units have either been purchased or
specified by railroads

Ice capacity is 12 Ibs. The water tank holds two quarts and the
waler bottle two gallons of water

The unit has an aluminum exterior and a stainless steel interior. It

15 bolted to a 13 gauge steel base. It comes complete with drain
and overflow. The 17" high stand is optional

SPECIFICATIONS:

Height of cooler and stand 467,
Height of cooler 164"
‘Width of cooler 12"
Depth of cooler 10%"

Height of optionsl stand 17

Width of stand 12%"

Cooler interior stainless steel

Cooler exterior aluminum

Insulation urethane foam

Water tank capacity 2 quarts

Water bottie capacity 2 gallons, (1 gallon bottle available)
lce capacity 12 Ibs

A

siseir AJAX CONSOLIDATED COMPANY

= 4615W 20th St Chicago IL 60650 13121 242-0940
PRINTED MU S A
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COMMITTEE ON DIESEL MATERIAL CONTROL
PRE-CONVENTION PRESENTATION, KANSAS CITY
GOLD BUFFET RESTAURANT APRIL 21, 1981

Railroaders and supplymen were pleased to be hosts to the
Locomotive Maintenance Officers Association Committee on
Diesel Material Control for their Pre-convention presentation at
Kansas City on April 21, 1981.

A large turnout was had, which was made possible through
the efforts of Mr. J. G. Carr, Supt. of. Shops, Santa Fe Railway,
Kansas City, Kansas, and his associates.

Anyone interested in forming a diesel club in the Kansas City
area and possibly the Omaha area should write to Mr. Carr ex-
pressing their comments.
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Tuesday, September 29, 1981

10:30 A.M.

REPORT OF THE COMMITTEE ON DIESEL MATERIAL CONTROL

Pre-Convention April 21, 1981
Presentation: Gold Buffet
Santa Fe Railway Kansas City

Kansas City, MO

D. L. WARD, Chairman
Coordinator Shop Methods
Burlington Northern, Inc.

Springfield, MO 65802

VICE CHAIRMAN
M. L. Wall, Superintendent Motive Power, Missouri Pacific, St. Louis, MO

COMMITTEE MEMBERS

C. V. Blessing Budget & Control Proj. Mgr.  Conrail Philadelphia, PA

F. A. Blundon Reg. Manager-Material BN St. Paul, MN

B. J. Cruise Mgr. Warranty Section EMD LaGrange, IL

T. H. Field Dir., Reg. Mtrls. Ctrs. Southern Atlanta, GA

R. B. Hall Mgr.-Maint. Engrg. GE Erie, PA

M. B. Negus Mgr.-Loco. Matrl. Procur. D&H Watervliet, NY

W. R. Powell Material Supvr. Santa Fe Topeka, KS

L. C. Showers Mgr.-Cost Control up Omaha, NE

R. M. Stobo Mgr. Matrl. Planning SP San Francisco, CA

M. L. Tataroff Elect. Engineer-Loco. ICG Chicago, IL

G. M. White Reg. Sales Mgr. Alco N. Bergen, NJ
1981 TOPIC:

“DIESEL MATERIAL CONTROL — NEW INNOVATIONS IN
MATERIAL HANDLING AND CONTROL"
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PERSONAL HISTORY
DONALD L. WARD

Donald L. Ward was born in St.
Louis, Missouri, March 27, 1945.
He attended grade school and high
school in St, Louis, Missouri, grad-
uating from high school in 1963.

Mr. Ward received his Bachelor
of Science degree in Engineering
Management from the University
of Missouri-Rolla in 1969 and re-
ceived a Master’s Degree in Busi-
ness Administration from Drury
College, Springfield, Missouri, in
1979.

After receiving his undergradu-
ate degree, Mr. Ward was em-
ployed by General Steel Industries-
Castings Division in Granite City,
Illinois. While at General Steel, he
served as a Management Trainee
and Production Control Analyst.

He began his railroad career in
1972, when he joined the St. Louis-
San Francisco Railway Company
as an Assistant Engineer Motive
Power. With the merger of the
Frisco and the Burlington Northern
Railroad, Mr. Ward became coor-
dinator Shop Methods at the Diesel
Shop in Springfield, Missouri.

In his spare time, Mr. Ward
teaches night school at Drury Col-
lege in Springfield.

Mr. Ward is married to the for-
mer Jean Duggan, and they have
two daughters.

He has been a member of LMOA
since 1972.

The LMOA Diesel Material Con-
trol Committee’s 1981 paper is
entitled Diesel Material Control:
Innovations in Material Handling

and Control. This paper is divided
into the following four subtopics:
I Disposal of unserviceable
component parts: What is
the most profitable method ?
Innovations in stores ma-
terial handling, via com-
puter technology.
Locomotives held for ma-
terial: An update for the
80’s.
The best approach to pro-
curing material: New UTEX
repair and return or shop
repair.

Probably one of the greatest
hurdles to the locomotive mainte-
nance officer in carrying out his
job effectively is not having the
required material at the locomotive
when it is needed. “Stock-outs”
have a devastating effect on the
maintenance officer’'s ability to
plan his locomotive maintenance
programs. Add to this the ever
spiraling cost of repair material,
and it is no wonder that today's
maintenance officer is faced with
a dilemma of staggering propor-
tions. It is with this in mind that
the committee, in this year’s paper,
will look at some innovations in
material handling and control, and
present to the maintenance officer
what are hoped to be some new
suggestions that could possibly
help him to overcome his dilemma.

In Part I, the committee ex-
plores the numerous approaches to
disposing of unserviceable com-
ponent parts. Through a survey of
numerous railroads, the committee
will attempt to offer railroads
suggestions that will allow them

II

111

v
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From locomotives to computers

Barber-Colman DYNA
engine control systems
are the all-electric answer
to power control.

r ) control requirement, Barber-Colman
DYNA all-electric engine control

systems provide the same high

performance and rugged reliability

DYNA control systems have been
installed in a great variety of engine
control applications such as:
Diesel-Electric applications—
locomotives . . . off-road trucks and
earth movers cranes ships
Generator sel applications—computer
systems ... mobile TVvans... standby
and prime power systems

Engine Drive pumps/compressors —
emergency pumps . . municipal water
syslems . . . natural gas transfer systems

These and many more applications
demonstrate the versatility and
fiexibility of the Barber-Colman DYNA
engine control systems installed
worldwide. For technical information
on the all-electric answer to engine
power control, contact
Barber-Colman Company.

PRECISION DYNAMICS DIVISION
1300 Aock Strest Rocktord, Minois USA, 61107
Phone: (815) 877-0241 Telex: 257418

Colman Nedenand B.V.. Masiden; 0.
1185 2C Amstaivean, The Netheriands
Prone: (020) 435 157 Telex 15419 COL NE NL




294

Committee on Diesel Mate;ial Control

to receive “top dollar” for those
component parts which no longer
qualify for use.

In Part II, the committee pre-
sents one railroad’s computerized
material handling system, and
shows some innovations incorpora-
ted in the system, which in the
long run could significantly aid
the maintenance officer. Also, this
computerized system represents
significant cost savings for the
Material Department in its ma-
terial handling operations.

In Part III, the committee up-
dates a survey which it conducted
in 1977 and 1978. This is a survey
of units, held out-of-service, wait-
ing material, and covers a one
month period. Through this sur-
vey the committee hopes to show
the impact of not having necessary
repair material on the mainte-
nance effort, while at the same
time pinpointing some specific ma-
terial items that are causing the
maintenance officer problems.

Finally, in Part IV, the com-
mittee looks at the many ap-
proaches to procuring material,
and tries to establish a formula
or decision criteria for making a
decision as to the most economical
method: buy new, UTEX, repair
and return, or shop repair. Al-
though every maintenance officer
has a method for making such a
decision, in this section the com-
mittee gives a step-by-step ap-
proach which can be used by all
officers.

As in the past, the committee
hopes that the matter covered in
this year’s paper will be of signifi-

cant value to the locomotive main-
tenance officer in making the
necessary decisions regarding ma-
terial needs. The uniqueness of our
committee, in that material and
mechanical department people
along with vendors are represent-
ed, allows all sides of significant
repair material issues to be pre-
sented in a way that the committee
feels will be most valuable to the
maintenance officer.

| 8

Disposal of Unserviceable
Components: What Is
The Most Profitable Method?

The disposal of unserviceable
components can be profitable.
Some of the metals used in com-
ponents are readily recycleable
and will bring a good price in
the scrap market. Unsorted or
mixed scrap is sold at a much
lower price than many specific
items. In order to realize the larg-
est return, the more valuable items
must be identified and segreated
so they can be offered for sale
to the highest bidder.

Some components can be sold to
various companies who are in the
remanufacturing business. The
prices offered by these companies
are usually much better than scrap
prices. Here again, it is neces-
sary to identify and segregate the
desirable items for sale to the
highest bidder.

Many railroads have developed
procedures for handling and dis-
posing of the unserviceable com-
ponents for the highest prices ob-
tainable. This committee polled
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ITEM KIND OF DEALER EXAMPLE OF PRICE

EMD 645 E Cylinder Heads Reconditioner $ 50.00 Ea.
EMD 567 B Cylinder Heads # 25.00 Ea.
EMD 8157930 & 8305512 Liners b 50.00 Ea.
EMD 645 E 8415993 Liners i 171.00 Ea.
8361565 Insert . 10.00 Ea.
8068624 Bushing L 35.00 Ea.
5227853/5228236 Plunger/Bushing " 2.05 Ea.
Diesel Traction Motor Coils " 97.00 CWT.
Steel Inserts from Traction Motor Coils " 40.00 CWT,
Mixed Ferrous Scrap, Item 77 Scrap Dealer 4,16 CWT.
Diesel Engine Castings

Aluminum and Steel " 27.00 CWT.
Diesel Engine Electrical Castings —

Brass " 22.25 CWT.
Radiators " 53.00 CWT.
Carbon Brushes i 2.75 CWT.
Diesel Engine Parts — Red Brass » 72.25 CWT.
Batteries . 11.20 CWT.
Silver from Pins, Bushings and

Miscellaneous e 19.50 Troy Oz.
Diesel Engine Parts — Ins.

Copper " 48.50 CWT.
Scrap Axles, Item 3A " 128.81 NT
Locomotive Axle Gears il 85.00 NT
Steel Wheels, Item 42 z 114.70 NT

New Air Compressor Concepts:
e Full Flow Oil Filtration
e Positive Oil Control
e Balanced Lube QOil System

“The Air Compressor Specialists...”

Triangle
Engineered Products, Inc.
701 Maple Lane. Bensenville, IL 60106 ® (312) 860-5511
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numerous railroads in an effort to
learn how disposal is being
handled. This information was
consolidated and we hope the fol-
lowing will help you to find new
ways to more profitably dispose
of unserviceable components,

This list includes a brief de-
scription of the item, the kind of
dealer to whom sold and an ex-
ample of the price received during
1980.

In conclusion, the committee
suggests a critical look at scrap
containers. You may be selling
some valuable items for the rela-
tively low mixed or unsorted scrap
price.

11
INNOVATIONS IN STORES
MATERIAL HANDLING
VIA COMPUTER TECHNOLOGY

1t is recognized that the purpose
of the Purchasing and Materials
department is the most economical
and efficient procurement of ma-
terial and making this material
available to the various using de-
partments of the railroad, when
and where it is needed.

To keep abreast of changing
economic conditions and computer
technology, the railroads’ Purchas-
ing and Materials departments are
constantly looking for new and
better ways to perform this serv-
ice,

One Midwest railroad, after
much study, found that by build-
ing a central warehouse and dis-
tribution center, and through
extensive use of computer tech-
nology, the desired results of more

efficient material management
could be achieved.

As a result, this railroad built
a warehouse and distribution cen-
ter consisting of a two-story of-
fice with 19,000 sq. ft., basement
with 8,000 sq. ft., and a warehouse
with 89,000 sq. ft.

The warehouse is divided into a
receiving area which averages 300
items per day, a shipping area
which ships 1,000 items per day,
and a storage area capable of hold-
12,000 different items.

To best utilize the storage space,
material is stocked by cube size
in four areas:

Carrousels (2 Units,

50-ft long) 5,000 Items
Shelving
(5,500 sq. ft.) 4,000 Items

Pallet Racks
(21,000 sq. ft.) 1,700 Items
Outside 1,300 Items

To stock these areas and pick
material for shipment, two Drexel
narrow-aisle fork lifts (4,000 lbs.),
and five Yale order pickers (3,000
1bs.) were purchased.

This warehouse inventory is
computer controlled. All material,
immediately upon receipt, is im- °
plemented into the computer; and
the computer controls when and
how every item is to be shipped.
To achieve these results, the fol-
lowing procedures and documents
were implemented.

Material Requisitions .
(Exhibit “A”)

Material requisitions are data
entered into the computer so that
they can be processed under the
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Teledyne Metal Finishers has
scored a major energy break-
through. To meet the demand for a
cylinder liner that can significantly
reduce lube oil consumption, a new
hard chrome plating process has
been developed . .. Teleplate. The
first major improvement in liner
plating technology since Mecrome,
Teleplate cuts lube oil consumption
drastically. Other important
advantages include faster break-in
time. Engines reach peak efficiency
more rapidly than ever before.
Contact our nearest plant for more
details on this exciting new energy-
saving process! Put Teledyne liners
to work in your engines now!

#™ TELEDYNE METAL FINISHERS

Plants and Sales Office at:

1725 E. 27th St., Cleveland, OH 44114 @ Ph: 216-696-0511
TWX: 810-421-8318

3125 Brinkerhoff Rd., Kansas City, KA 66115 @ Ph: 913-371-8501
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“pick slip” system. The “pick
slip” system in simple terms is
holding of material requests with-
in the computer to be generated
for “picking” based on a shipping
schedule and material availability.

As requisitions are received, the
item number and route code are
applied. The item number identi-
fies the specific stock item re-
quested by the user and the route
code identifies the scheduled car
or truck in which the Materials
Department will ship the material.

Requisitions for non-standard
material and material for which
there is no item number are for-
warded to Purchasing.

Pick Slips — Form 1110-A Std.
(Exhibit “B”)

Pick slips are printed daily for
those requests that require pick-
ing to be loaded the subsequent
day. Picks that are made on a
Monday are loaded on Tuesday,
except for local delivery.

Picks are printed in store, bin
location and route code sequence.
This sequence reduces travel time
required to make the picks in the
warehouse as pickers will not
travel by an item to be picked
today without making the pick.
When at an item, pickers will
make all the picks required of the
item for the day.

The computer will look at re-
quests held for possible printing
on a given day based on the fol-
lowing:

1. Requests flagged for priority
handling regardless of the
route code. Priority requests

are looked at daily for possible
printing.

2. Requests that have a route
code to be shipped daily.
Requests that have a route code
scheduled for shipping on the
current date,

Picks will be printed as long as
the “available on-hand” quantity
is greater than zero. “Available
on-hand” is determined by re-

ducing the current on-hand by the

“quantities required” on all out-
standing picks. This procedure will
prevent picks from being gener-

ated for quantities committed for

other requests.

Transfer shipments to other
store locations are internally gen-
erated by the computer as they
reach order point. These requests
have a predetermined route code
assigned by the computer and are
printed based on the scheduled
ship day for that route. Transfer
picks are printed in the same se-
quence as requisition picks.

There are conditions which may
dictate that the Materials Depart-
ment not fill the pick the day it
is printed. Requests may be put
back into the computer for holding
until the next scheduled ship day
by writing the proper code in the
new shipped block. This procedure
is used effectively for carload type
items by letting the system accu-
mulate requests for a given loca-
tion.

Recap Report (Exhibit “C”)

The first two digits of the bin
location denote specific storage
areas within the warehouse or
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EXH1BIT "A"
. . MATERIAL REQUISITION . - ot 4557 ‘ -
1 ] reawoare 1979 __
$TORE NO. AND DATE: 8750
eupto L. D. Bailoy - District Supervisor FORMATLS BEET: USE OV
Mechanical Dept, funeose: Repalrs to freight wiExx cars
sTREET East 2M Stteot (DESCRIBE UNIT OF PROPERTY AND FUNCTION
Winslow, Arizona 86047
TOWNSTATE-ZIP OF WORK FOR WHICH Miinul. 1S INTENDED)
MAKE SEPARATE AEQUISITION FOR EACH UNIY OF PROPERTY AND EACH FUNCYION OF WORK
\WUTHOR SPECIAL T 811 PURCHASE
A:EAOODE FUNCTION CODE Isiste| Al ITY oA CDADXE class | ORDER NUMBER
304 | 0302 | 314 002 [1] od 47
DO NOT WRITE MORE THAN ONE ITEM TO A LINE THIS AREA FOR MAT'LS. DEPT. USE ONLY J
RAENO’U.I::ED o DESCRIPTION '\:‘u‘g! '8‘ ITEM NUMBER w‘?umyeo ums
2 Trainline Toe, 90-deg. 1-1/4" NN EEN
Key, Draft Key, Item No.
6 2044600032 Lttt
Bracket, 96074 Pipe, Complete
10 {EA [Itom No. 2200960745 NN
Coupling, Dresser 1-1/4"
20 [EA [1tem No. 4220300124 IERERERERN
3/4" Flange Unions EH Dresser
20 Item No. 2205635702 AEEEENEEN
o Valve, Retaining, 3 Position
EA | 574944 Item No. 2205749449 J il
Adapter, No. BE-6005, 6" x 11"
| Ttom Mo, 1600400068 AEEENERN
pi Ll LIt b L
241 ANENEN]
G Pl dilld
Rlii it
A
M RN
Pttty
IR
L1t yiild
AN
A1 1111l
HEEEREN]

FOLLOWING INSFORMATION MUSY BE FHOWN OR REQ'N. WILL BE RETUANED.
¥ FULL ACCUUNTING - AREA AND FUNCTION CODES, INCLUPIAG STATE AND TAX CODIS.

DATE REQUIRED__SAP _
2 FULL STREET AND U.S. MAIL ADORESSES, INCL UD!NG ROOM NO. AND Z21? CODE.
ITEMS NOT SHIPPED ARE BACK ORDERED AND WILL FOLLOW. SIGNED
EHIPPING INFORMATION FOR BILL DESK.
General Car Foreman
NO. | coNTANER MATERIAL | WEIGHT Soperal,
District Supervisor Vivie
APPROVED .

TIviE



MATERIAL REQUEST EXHIBIT "B"
FORM 1110-A STD PICK SLIP 8750 | 7908191568 | 4735200025 1111991631
STORE | CONTROLNO. | ITEMNUMBER REQUISITION
SHIP TO SPOT
BIN LOCATION AUTHORITY
DJ MATZEKY AREAJASLE] BIN fsHLF] Loc
C70 ROBINSON
TOPEKA KS a4 loo lg goloo | tal ooo192
QUANTITY QUANTITY SHIPPED
ROUTING 030 UNIT WGHT REQUIRED | YM NEW ™
LOCAL DELIVERY .8166 1180 CFT
HAZARDOUS MATERIAL
FLAMMABLE GAS
QUANTITY RECEIVED DATE COMPLETE
NEW “SH
DESCRIPTION
GAS, ACETYLENE, WK CYLINDER.
— 295 CU. FT. PER CYLINDER.

AREA |AISLE| BIN |SHLF| LOC
BIN LOCATION

CONDENSING FOR BILL DESK

DESCRIPTION OF ARTICLES

WEIGHT

PROCESSING COPY

00t

jo3u0g [eueley (9so1d UO 883w



MATERIAL REQUEST

FORM 1110-A STD

SHIP TO

8587 ALBUQUERQUE

ROUTING g5
ALBUQUERQUE
HAZARDOUS MATERIAL

QUANTITY RECEIVED

NEW SH

DATE

AREA |AISLE| BIN |SHLF| LOC
BIN LOCATION

CONDENSING FOR BILL DESK

PICK SLIP 8750 | 7909047091 | 3669700147
STORE CONTROL NO. ITEM NUMBER REQUISITION
SPOT BIN LOCATION
AUTHORITY
AREA|AISLE| BIN |SHLF[ LOC
03| 03|18 |08 |01
QUANTITY QUANTITY SHIPPED
UNIT WGHT REQUIRED u/mMm NEW SH
.0100 43°° | ma
DATE COMPLETE
DESCRIPTION

SEAL, 1/2-IN. STEELBINDER, EAR TAB STYLE,
FOR 1/2-IN. X .020 STEEL STRAPPING.

DESCRIPTION OF ARTICLES

WEIGHT

PROCESSING COPY

1013100 |elejely {9S01G U0 BS}IWIW0)

10¢
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outside buildings. This provides
the Materials department with a
way to distribute the daily picks
to each work area. When printing
the pick slips as the Materials
department starts a new storage
area, a recap is printed for that
area, showing the number of picks
by route code. This report is
helpful to the supervisor of the
area in determining the picks for
the day and to the storehelpers in
determining the number of tubs,
containers, etc. required for each
destination.

Requests Not Processed Listing
(Exhibit “D”)

The system assumes that the-

pick slips printed each day will
be processed back to the computer
the same day.

This listing is printed daily and
contains requests that have been
printed but not yet processed. The
purpose of the listing is to moni-
tor the handling of requests by
storage area and to insure that the
computer is updated for all ship-
ments of material.

Packing Bench Manifest
(Exhibit “E”)

Material is picked in bin loca-
tion sequence, causing items for
‘a given consignee to flow to the
packing area throughout the pick-
ing cycle. The manifest,is printed
daily and groups “pick slip” data
‘for each consignee by storage area.
This gives the packing bench an
opportunity to review the listing
for material to be picked for each
consignee. For those picks that
have a truck routing, the listing

can be used to determine those
shipments that may be sent Par-
cel Post or UPS, based on the
total weight of the material.

Count Document (Exhibit “F”)

A basic assumption of the “pick
slip” system is that the computer
record of on-hand is a true repre-
sentation of the physical inventory
on hand. Requests for material
are printed as long as there is a
quantity on hand for an item. So
that the system will operate as
defined, an operational policy of
filling all requests to the point of
out - of - stock is being followed.
Therefore, the system can further
assume that if a request is par-
tially filled, not checked complete,
then the physical inventory is at
zero. After processing a partially
filled request, the system will check
the computer balance on-hand and,
if it is greater than zero, then
there is a discrepancy between
the computer and physical on-
hand.

When a discrepancy of this na-
ture occurs, the system will per-
form one of the following:

1. If the value of the computer
on-hand is less than $10.00, an
internal adjustment, reducing
on-hand to zero, will be made
by the system.

2. If the value is $10.00 or more,
and no receipts have been pro-
cessed the same day, no picks
will be printed the next day,
but a “count” document will be
printed for physical inventory
verification and possible inven-
tory adjustment.
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MVI Caprinus'R Oil
- the hardworking oil
for today’s locomotives

You don’t have to accept an HVI oil.

MV oils have been proven in almost half a century of
operation in mediurn-speed diesels. Shell's MVI
Caprinus* R Oil maintains that reputation of MV oil
and uses a modern additive package to meet the
latest engine service requirements.

Since Shell is doubling its MVI lube oil capacity,
there is no need to switch to HVI oils that form harder,
denser carbon deposits — deposits that can block
port areas and crowd rings in their grooves.

Area Offices
Atlanta 404-955-4715
Baltimore 301-667-0410
Chicago 312-887-5500
Cleveland 216-842-4000
Detroit 313-855-9000
Houston 713-526-4631

Los Angeles (Anaheim) 714-991-9200
San Francisco

(San Ramon) 415-820-7000
St. Louis 314-291-5700
Seattle 206-453-3000

Come to@

Shell for answers

*Caprinus Is a trademark and is used as such n this writing
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Stock Material Receipt — Form
1120-Std. (Exhibit “G™)

This form is printed for each
item on a stock purchase or shop
order, It contains data required to
check in material received and the
bin location to properly store the
material. If “as required” is print-
ed in the bin location block the
material will not be stored, as
* there is a Material Request docu-
ment on file in the receiving office
to cover the quantity received.
Requests for “as required” items
will be filled at the time of re-
ceipt.

Non-Stock Material Receipt —
Form 1121-Std. (Exhibit “H”)

This form is printed for each
item on a non-stock purchase or
shop order. It contains data re-
quired to check in material re-
ceived and to ship the material to
the individual that requisitioned
the material.

The storehelper will write the
quantity received, date and initials
in the blocks provided, making dis-
tribution of the three-part form
as follows:

Packing Slip Copy —

To be used as the shipping
label or placed in the container
with the material.

Bill Desk Copy —

To be used as the billing copy
for other than local delivery.

Processing Copy —

To be data entered to create
a receipt record for invoice
matching and to charge the
value of the material to the
user account,

Material Request Inquiry
(Exhibit “I”)

A Material Request Inquiry will
list, by item or requisition, re-
quests that are open to the docu-
ment masters. This listing is used
to determine open stock items on
a requisition or when the Ma-
terials department needs to estab-
lish priority on requests being held
for an item. Transfers to other
store locations will also be printed
on this report.

Priority Handling

Normal procedures are for ma-
terial requests to be printed based
on the shipping schedule and ma-
terial availabiliy. Due to emer-
gency conditions, critical shortage
of material or the increase in de-
mand of an item, certain requests
may take priority over others. In
some cases, the Materials depart-
ment may want to distribute the
material received so that each user
gets a portion of his request.

Requests may be altered as
follows:
1. Route Code —
The route code may be changed
to any other route code. This
type change will normally occur
due to a rush request by the
consignee and the Materials
department wants to make
shipment immediately, not in
scheduled car or truck. The pro-
gram will flag the request with
priority and it will be checked
daily for printing as a pick.
2. Priority —
If the request is to be shipped
in it§ normal scheduled car or
truck, flagging it with priority



MATERIAL REQUEST
EXHIBIT "C"
FORM 1110-A STD
sTORE | conTROLNO. | 1TEM NUMBER REQUISITION
SHIPTO SpoT BIN LOCATION AUTHORITY
arealaisLe| sin [sHuF| Loc
QUANTITY QUANTITY SHIPPED
ROUTING UNIT WGHT ey | um ~Ew -
HAZARDOUS MATERIAL
QUANTITY RECEIVED DATE COMPLETE
NEW SH
DESCRIPTION
ROUTE DOCS ROUTE DOCS ROUTE DOCS ROUTE DOCS
010 - 2 030 - 5 108 - 1 120 - 3
DATE 121 - 10 124 - 15 129 - 4 133 - S
AREA |AISLE| BIN [SHLF| LOC 205 - 7 300 - 2
BIN LOCATION
AREA 01 TOTAL DOCS 54
CONDENSING FOR BILL DESK
DESCRIPTION OF ARTICLES WEIGHT

PROCESSING COPY

[0J}u0g [elelely jose|g uo sanjwweo)



REQURSTS ROT PROCESSED

BIN LOC
6000000000

6000000000

6000000000

6000000000

6000000000

6000000000

6000000000

BCC/084 SF 4

ITEM RO

2519000230

6134100212

6134100239

6138920036

6142000081

6158200536

6166200189

LOCATION 8715
CONTRCGL RO

7906190204

7906190321

7906190322

7906190324

7906190325

7906190329

7906190347

09/05/79

REQUISITION

1

-

186399

186399

186399

186399

186399

186399

186399

BXHIBIT "D"

QUARTITY

30

u/™

FT

EA

BA

EA

EA

EA

EA

SHIP TO

FO COLLINS
NEWTON KS

FO COLLINS
NEWTON KS

FO COLLINS
NEWTON KS

FO COLLINS
NEWTON KS

FO COLLINS
NEWTON KS

FO COLLINS
NEWTON KS

FO COLLINS
NEWTON KS

AGE

1043U0D |ELIOIE}N 1950)Q UO BORILWIOD



PACKIRG EENCH MANIFEST

SHIP TO

GW FRANKLIN
HORTH BROAD STR
GALEBSBURG, IL 61401

Gi FRARKLIN
RO BROAD ST
GALESBURG, IL 61401

GW PRARXLIN
NORTH BROAD ST
GALESBURG, IL 61401

GW FRANKLIN
NORTH BROAD STREET
GALESEURG, IL 61401

G FPRANKLIN
NORTR BROAD STR
GALESBURG, IL 61401

GW FRANKLIN
NORTH BROAD STREET
GALBSBURG, IL 61401

GW PRANKLIN
NORTH BROAD STREET
GALESHURG, IL 61401

G FRARKLIN
NOBTH BROAD STREET
GALESBURG, IL 61401

GW FRARKLIN
NORTH BROAD STRERT
GALESBURG, IL 61401

RCC/084 TP -4

-

e

-

-

-

-

-

—

-

REQN
880776

880776
880776
880779

880779

880780

880782

880791

880799

880800

821426

880781

BIN LOC

07060000000

0708050301
0710240101

0709260301

0710260101

0708170102

0709030101

0708100301

0711090101

0709010401

0708240101

0709010101

EXHIBIT "E"

1TEM

2504800167

2504800051
2513980011

6107000133

3616700021
6186100083

4717600040

6146000400

3619600010

4782000069

6143400024

6107760065

REQD U/M
11 EBA
84 EA

8 EA
100 EA
H QT
8 EA
50 LB
4 EA
1 EA

2 ROL

200 EA
24 EA

WGHT

15

153

125

10

368

50

150

DESCRIPTION

BATTERY, ELECTRIC

BATTERY, NO. 6 DRY
CELL, HEAVY DUTY TYPE

BLOCK, RO. 023390-

CLEANER, WATERLESS

TRANSFORMER, RO. 9

COATING, COLD ROOP

LAMP, RO. 11312-AX

COOLER, 3~GAL. WATER

TAPE, MASKING 1-1

INSULATOR, KO, CC-

BOND, 33-IN. LOKG,

jonue) [eusle [8S8IQ UO 39330

Loe



Committee on Diesel Material Control

will cause it to be looked at
daily for picking and held in an
accumulation area pending the
scheduled shipping day.

. Cancel —

The Materials department has
the ability to cancel a request
held in the computer.

. Part Quantity —

If only a portion of the quan-
tity due on a request is to
receive priority handling, the
Materials department may spe-
cify the quantity to be handled
as such. The request will be
“gplit” into two records, one
flagged with priority, and the
other to be handled in the nor-
mal manner.

This procedure is useful when
the quantity on hand is less
than the total quantities due
on the requests being held and
the Materials department wants
to give each request a portion
of its requirements.

Job Callout —

Requisitions for program type
work such as signal jobs, bridge
jobs, ete. are entered in such
a way that they will be held
by the computer until request-
ed to be printed. A form is
submitted referencing a speci-
fic “authority” number or job
which causes the picks for that
job to be printed the next day.
A listing may also be printed
the next day for those requests
not printed due to on-hand
being zerd. This list is used to
expedite material on order and
to advise the using department
of those items that are shipped
short.

An additional computer aid given
the Purchasing and Materials de-
partment supervisors is the C.R.T.
(Cathode Ray Tube) for making
inquiries.

This inquiry is the ability to
extract information from the files
resident in the central computer
complex. The purpose is to im-
prove the overall operation of the
material function on the railroad.
With inquiry, a vast amount of
information is at the inquirer’s
fingertips to help solve daily prob-
lems, enhance document turn-
around, improve data integrity,
and to make better decisions. The
data available will be as current
as the last batech processing run.

Some examples of the data items
available are:

1. Quantities on hand, by location,
and price for entire railroad, or
for a specific location.

2. Surplus quantities on hand by
location, ;

3. All open items on a specified
requisition.

4. All open requisitions and/or
transfers for the items speci-
fied.

5. All open purchasing orders for
the specified item and/or lo-
cation.

6. Vendors pertaining to a spe-
cific bid list number.

7. System prices, quantities on
hand by location, current month
receipts and issues, past 12
months by location, description,
ete.

With the computer monitoring
all transactions, more effective in-
ventory management and control



MATERIAL REQUEST EXHIBIT "F"
8750 08/30/79 2008501370 BUR 1
FORM 1110-A STD
STORE CONTROL NO. ITEM NUMBER REQUISITION
SHIPTO SpOT BIN LOCATION -
AUTHORITY
AREA|AISLE| BIN [SHLF| LOC
NEW OH SH OH N-IT SH-IT ON ORD RECEIPTS
03 ({03 (17 |09 |01
QUANTITY QUANTITY SHIPPED
ROUTING UNIT WGHT REQUIRED | UM NEW h
EA
HAZARDOUS MATERIAL
QUANTITY RECEIVED DATE COMPLETE
NEW SH
DESCRIPTION
DATE BRACKET, NO. E~6773, SEAL PIN, REVERSE

AREA JAISLE| BIN |SHLF| LOC
BIN LOCATION

CONDENSING FOR BILL DESK

WEIGHT

DESCRIPTION OF ARTICLES

ENTERPRISE DWG. NO.

10887-B

PROCESSING COPY

[onuo) jeudlel [eseig U0 BaYIWIWOY



4549100061 |01 |50 {04 | 02

0l

AREA |AISLE| BIN {SHLF.

ITEM NUMBER

BIN LOCATION

LOCK, NO. 193-C PAD, KEY
ED ALIKE TO NO. 2A97530

4549100061 |01 50 |04 |02

01

AREA|AISLE| BIN {SHLF.

ITEM NUMBER

L0C

BIN LOCATION -

LOCK, NO. 193-C PAD, KEY
ED ALIKE TO NO. 2A97530

STOCK MATERIAL RECEIPT

Form
1120 ST0.

EXHIBIT “"G"
8750{ 4549100061 12 |EA 07 02 79 175660
QUANTITY ORDER ORDER
STORE | ITEM NUMBER ON ORDER | YM DATE NUMBER

DESCRIPTION:

LOCK, NO. 193-C PAD, KEYED ALIKE TO NO. 2497530

QUANTITY ORDER
RECEIVED COMPLETE
{ HEREBY CERTIFY RECEIPT OF
MATERIAL IN QUANTITY SHOWN:
DATE

o

jondby jeusIey [9S810 U0 8BYIILIOY



STOCK MATERIAL RECEIPT

Form.
1120 STD

7244770716 AS LE QU | IR
iTem Numper | AREALAisLe] Bin [swie] Loc.
BIN LOCATION

KIT, GASKET, NO. KIT-202

7244770716

ASL! QU

1= o

ITEM NUMBER

AREA[aisLe| e

sHLF] LoC

BIN LOCATION

KIT, GASKET, NO. KIT-202

8750 | 7244770716 -8] FA 107 16 79 271661

QUANTITY ORDER ORDER

STORE | ITEM NUMBER ON ORDER u/M DATE NUMBER
DESCRIPTION

KIT, GASKET, NO. KIT-202.
FOR MODEL 51F863LYN, 6-CYL. HERMETIE
COM-862 COMPRESSOR.

QUANTITY ORDER
RECFIVED COMPLETE
| HEREBY CERTIFY RECEIPT OF
MATERIAL IN QUANTITY SHOWN:
1
DATE ;
I

jonuo) [eusleW [9S3)Q UO BaNWILO]

e



SHIP TO

DO GOODWIN

DEL SPOT 8

1001 NE ATCHISON
TOPEKA KS 66616

ROUTING

HAZARDOUS MATERIAL

CONDENSING FOR OTHER THAN RAIL ROUTING

Form

NON-STOCK MATERIAL RECEIPT 1121 s7D.
B nyg
seot 8750 |07 24 79 | 230663 1| 170046
store |  oare yivisi REQUISITION
2306632201 12 | EA
ITEM NUMBER gx%’ggg um AUTHORITY
DESCRIPTION

CUT OUT COCKS WESTINGHOUSE #96878.

DESCRIPTION OF ARTICLES

WEIGHT

QUANTITY

RECEIVED/SHIPPED COMPLETE

ORDER

| HEREBY CERTIFY RECEIPT OF
MATERIAL IN QUANTITY SHOWN:

DATE

PROCESSING COPY

41

{043U0D [EMAIBI (98]0 UO BBRIWWOY



LOCATION 8750 BURBAU 2 07/18/79

EXHIBIT "1I"

REQUESTS FOR ITEM 4554200120 ROZZLE, NO. 15-2-19 CUTTING, NO. 8, ONE PIECE

8615 BARSTOW HUMP STORE
8511 ARGENTINE

WR PLEMING SOUTH AVE AEROGLIDE
C/0 DIST SUPVR EMPORIA KS 66801

PW MCCLUER 3231 EAVE C
ATSF RY CO WAY YDS HUTCHINSON RS

PL BARNES LA JUNTA CO 81050
1ST & COLORADO

WR FLEMIRG SOUTH AVE & AEROGLIDE
C/0 DIST SUPVR EMPORIA KS 66801

BCC/0849F-4

REQN NO

1 200887

1 332411

1 637101

1 852461

DATB

0717

onz
061379

052479

1212

042779

160
300

135

130

114

135

CONTROL
7907177182
7907177387
7906170268

7905290021

7812140279

7905010297

BRIDGE AFE NO

ORD
24
9

12

12

DUE PRIOR
24
9

12

12

ouT

ki

jonjue) jenalely [assIg U0 B3}JWIW0Y

£ie
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result from availability of current
and timely information. Purchas-
ing procedures will be enhanced
through maintenance of a pur-
chasing data base, eliminating re-
petitive efforts in preparation of
purchase orders. The computer
will generate and submit orders to
. the vendors automatically and re-
sult in earlier delivery of the
material, which enables the Pur-
chasing and Materials department
to achieve the goal of more effi-
cient service to the using depart-
ments.

1118
LOCOMOTIVES HELD FOR

MATERIAL:
AN UPDATE FOR THE 80’S

The original intent of this sec-
tion of the committee’s 1981 paper
was to conduct a survey of units
held out of service awaiting ma-
terial for a one month period, and
then compare this survey to simi-
lar ones which the committee con-
ducted in 1977 and 1978. However,
due to the overwhelming response
of this year’s survey (sixteen
railroads responded), the commit-
tee is unable to make a valid com-
parison because of such a large
discrepancy in sample size over
the 1977 survey, in which six rail-
roads responded, and the 1978 sur-
vey, in which seven railroads
responded. Therefore, it has be-
come necessary to allow this year’s
survey to stand on its own. The
committee would like to express
its thanks to all those railroads
who responded to this year’s sur-
vey. It is through such coopera-

tion that the LMOA remains a
strong and viable organization.
This year’s survey was con-
ducted during the month of De-
cember, 1980. As a part of the
survey, the committee asked re-
sponding railroads to report those
locomotives held out of service
awaiting material each day, and
to list the specific material item
or items each unit was awaiting.
In order to achieve consistency,
each responding railroad was asked
to use the following definition for
determining whether or not a lo-
comotive was being held out of
service, awaiting material:
“A locomotive is out of serv-
ice awaiting material when all
other work on the locomotive
is completed, and no further
work can proceed until a re-
quired piece of material be-
comes available.”

The committee also asked re-
spondents to indicate on each unit
held, what type of locomotive it
was by manufacturer, whether the
malfunction was electrical or me-
chanical, the reason the locomotive
was shopped, whether the item
needed was a stock or non-stock
item, the material source, the re-
sponsibility for the out-of-stock
condition, and any other contribu-
ting factors for the required part
being out-of-stock.

As can be seen in Exhibit J, for
the month of December, 1980, a
total of 1952 locomotives were held
out of service awaiting material -
on the sixteen responding rail-
roads. Of that 1,952 locomotives,
51 or 2.6% were Alco locomotives,
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We Meet Our Commitments.

We never let
a customer

down.

Southeastern
Specialties is a unique
railroad car service
organization with
capabilities to do much
more than rebuild and
repair cars.

Qur facility comprises 65
acres of shops and
specialized work stations

converted from obsolete
RB.

requiring 10 miles of track
with a 300 car capacity.
We are equipped and
experienced for repairing,
rebuilding, modification,
FRA inspections, painting,
and lining. Construction
of prototype cars is one
of our specialties. We can
handle all kinds of service
including the converting
of obsolete cars to
modern efficient high-
demand designs. We are
leadersin the industryfor

Aerial view of plant.

building energy-saving
locomotive booster units
(commonly called “slugs”).

o e

Installing EOCC unit
utilizing pit and lift table
method.

Our business is owned
and operated by the
originalfounders who are
personally involved in
meeting both quality and
production commitments.

=
State of the art booster
unit, constructed on
recycled locomotive
underframes.

This management team
received its training on
one of our country's most
Frogress:ve railroads
rom specialists who
were noted for excellence

in the business. Since
1967 the firm has
enjoyed steady growth
every year based on solid
customer satisfaction,

e —

Fabrication of center sill
and bolster complete
with EOCC unit for
application to rebuilt car.

high ethical standards
and subscribing to AAR
approved specifications.
We are members of
Southern Southwestern

£ b

Prototype single trailer
flatcar capable of
handling trailer of any
length or configuration.

Railway Club, Chicago
Railway Diesel Club,
Railway Supply
Association, and charter
members of Rail Car
Repair Association.

We welcome any
opportunity to quote
modifications, upgrading,
programmed
maintenance or special
custom designed work.

Southeastern
Specialties, Inc.

7305 Kinﬁs Road
Jacksonville, FL 32219
(904) 786-1700
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EXHIBIT *J"

RESULTS OF
LMOA COMMITTEE SURVEY
OF UNITS HELD FOR MATERIAL

DECEMBER 1980

BUILDER TYPE

ALCO
GE
EMD

CAUSE OF MALFUNCTION

MECHANICAL
ELECTRICAL

REASON FOR SHOPPING

SCHEDULED
UNSCHEDULED
WRECK DAMAGE
MODIFICATION

INVENTORY

STOCK ITEM
NON-STOCK ITEM

MATERIAL_SOURCE

PURCHASE
VENDOR UTEX
VENDOR R&R
SHOP R&R

RESPONSIBILITY

LOCAL STORE
DISTRICT STORE
MECHANICAL DEPARTMENT

CONTRIBUTING FACTORS

UNUSUAL DEMAND

SEASONAL FLUCTUATION

POOR PROJECTION

BUDGETARY REASONS

LIMITED SUPPLIES

LAXITY OF INSPECTIONS

ORDER DELAYED

SHIPMENT DELAYED

MECH. DEPT, PIAYING STOREKEEPER

PERCENT

2.6
15.5
81.9

100.0

£

=N
ONOOEHEOINNN
e e e e e
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n

303 or 51.6% were GE locomo-
tives, and 1,698 or 81.9% were
EMD locomotives. Also, of those
1,952 locomotives held, 1,320 or
67.6% were shown out of service
because the malfunction was
mechanical in nature, and 632
or 32.4% were shown out of serv-
ice because the malfunction was
electrical in nature. With regard
to the reason for shopping the
locomotives, 265 or 13.0% of those
locomotives shopped, were done so
on a scheduled basis, 1,619 or
82.9% were unscheduled, 62 or
3.2% were for wreck repair, and
6 or 0.8% of the locomotives were
for modifications. Finally, the re-
mainder of Exhibit J shows
whether the needed items were
"stock or non-stock items, with the
majority being stock items, the
source of those needed items, who
is responsible for the stock-out,
and finally any contributing fac-
tors which might also be respon-
sible for the stock-out situation.

Exhibit K shows a graphic rep-
resentation of the data contained
in Exhibit J.

It is worth noting that if ma-
terial department personnel were
completing this survey, the re-
sults in both the area of respon-
sibility for a stock-out situation,
and those contributing factors to
the stock-out situation, might have
been considerably different. In
other words, it’s quite easy to
blame the other guy for a situa-
tion which possibly could have
been avoided.

Of all the data presented in Ex-
hibit J, several items are quite

significant and could possibly
warrant further study by the rail-
roads,

1. The majority of the malfunc-
tions, in fact twice as many
malfunctions, on the railroads
responding were mechanical in
nature.

2, Almost 83% of all the locomo-
tives held for material was a
result of unscheduled mainte-
nance inspections.

3. Surprisingly, 71% of the ma-
terial items involved were items
normally stocked at the local
store. .

4. The material required was not
only a stock item, but the ma-
jority of the items were re-
paired or rehabilitated by the
railroad.

Exhibit L is a graph showing
the ratio of units held for material
versus total diesel power for each
railroad which responded to the
committee’s one month survey.
This graph was done in order to
show the representative impact
that being out of service awaiting
material has on each railroad’s
availability picture. Interestingly,
of the sixteen railroads which re-
sponded to the survey, fifteen of
the railroads’ units out of service
awaiting material represent less
than one percent for the month of
December, 1980. Only one rail-
road (not shown on the .graph),
had more than one percent of its
fleet out of service awaiting ma-
terial and that railroad had 3.23%
for December.



SURVEY RESULTS (ExXPRESSED AS PERCENTS)

100.

BuLDER TYPE

&m0

L. L&C. . . 0.

Mavcuncrion|Reasen For SuorPING

Ps /

Resuers orF Decemprer 1980

Wirs Hewo for MaTerial SURVEY

TReR ot Rt 6

Zwvenrory | MATERIAL SevrCE

RESPONSIBILITY

81g

[013uU0) |elelel (95810 U0 BBIWIL0Y



Committee on Diesel Material Control

319

EXHIBIT “K" —Page 2
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EXHIBIT “M"— Page 1

SELECTED MATERIAL ITEMS
LMOA COMMITTEE SURVEY
OF UNITS HELD FOR MATERIAL
DECEMBER 1980

QUANTITIES
DESCRIPTION REFORTED
AIR BRAKE MATERIAL 70
AIR COMPRESSOR COMPONENTS 22
AIR _COMPRESSOR -~ COMPLETE 38
ELECTRICAL
AUXILIARY GENERATORS 67
MAIN GENERATORS 28
STARTING MOTORS 21
CAB HEATER MOTOR 1
CONTACTORS 53
RESISTORS 16
FUEL PUMP MOTORS y
COOLING FANS 17
RECTIFIER PANELS 15
EXCITATION PANEL 1
REIAYS 19
MODULES 22
ELECTRICAL WIRING 11
ALTERNATORS 52
SWITCHES 24
VOLTAGE REGULATORS 8
BRUSH HOLDERS 5
RECTIFIERS 1
DYNAMIC BRAKE GRIDS 21
LOAD AMMETER 6
LOAD REGULATOR 26
W/S PANEL 20
TRANSITION PANEL 8
EXCITER GENERATOR y
BLOWER MOTOR 6
CONTROLLER 9
T. M. BLOWER ASSY. uy
REVERSER 6
DYNAMIC BRAKE BLOWER MOTOR 3
MECHANICAL
FAN DRIVES 2
MANIFOLDS 4
ENGINE BLOWERS 12

ENGINE GOVERNORS 72
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EXHIBIT “M" — Page 2

SELECTED MATERIAL ITEMS
IMOA COMMITTEE SURVEY
OF UNITS HELD FOR MATERIAL

DECEMBER 1980 - PAGE 2
QUANTITIES

DESCRIPTION REPORTED

MECHANICAL (CONT'D)
WATER PUMPS 33
ENGINES - COMPLETE 67
INJECTORS 15
POWER ASSEMBLIES us
LINERS & PISTONS 8
CYLINDER HEADS 12
LUBE OIL PUMPS 1
MAIN BEARINGS 1
FILTERS 3
GOVERNOR DRIVES 1
CRANKCASE PRESSURE SWITCH 4
CAMSHAFT SECTION 6
FUEL INJECTION PUMP 6
IDLER DRIVE GEAR 14
COUPLINGS 26
GASKETS & GASKET KITS 31
VALVE BRIDGE 2
BEARINGS 18
"P" PIPES 14
CARRIERS Y
STUBSHAFT 12
DAMPER ASSEMBLY 8
CONNECTING RODS 7
GEAR TRAIN 4
RADIATORS 76
RADIATOR GASKETS 6
RADIATOR HEADERS Y4
OIL COOLERS 53
OIL COOLER CORES 1
CAB HEATER CORES 52
AFTERCOOLERS [
TURBOCHARGERS 52
CRAB STUDS 9

TRACTION MOTORS

TRACTION MOTORS 23
TRACTION MOTOR SUPPORT BEARINGS 1
PINION GEARS 23
TRACTION MOTOR LUGS 3
TRACTION MOTOR BRUSHES 3
GEAR CASES 5
TRACTION MOTOR AIR DUCTS 13

TRACTION MOTOR WICKS 6
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SELECTED MATERIAL ITEMS

IMOA COMMITTEE SURVEY

OF_UNITS HELD FOR MATERTIAL

DECEMBER 1980

DESCRIPTION

EXHIBIT “M” —Page 3

TRUCKS

TRUCKS

BOLSTERS

BRAKE CYLINDERS
JOURNAL BOXES
COIL SPRINGS
WHEELS

BRAKE HANGERS
LEAF SPRINGS
PEDESTAL LINERS
BRAKE RIGGING

CENTER CASTING LINERS

SHOCK ABSORBER KITS
SPRING SEATS

MISCELLANEQUS

HANDRAILS

STEP TREADS
DOORS

TOILETS
COUPLERS
COUPLER CARRIER

COUPLER CARRIER SPRING

DRAFT GEAR & YOKES
PILOT PLATES

FUEL TANKS

AXLE DRIVES

HAND BRAKES

FUEL OIL PREHEATERS
CAB GLASS

WATER COOLERS

SPEED RECORDERS
CROSSING BELL

- PAGE 3

QUANTITIES
REPORTED
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Finally, Exhibit M is a listing of
selected material items which were
reported in this year’s survey.
Along with the listing of material
items is the number of locomotives
which were held out of service
awaiting each of the items. This
listing is by no means complete
and merely reflects either the more
commonly used material items or
those items which had signifi-
cantly enough reports to merit
their listing.

In general, the major conclusion
which can be drawn from this
year’s survey is that the primary
reason locomotives are held out of
service awaiting material is the
railroads’ inability to plan ma-
terial requirements for unsched-
uled failures. This was the same
conclusion that was drawn in the
committee’s previous two surveys
of this type. For every railroad
which responded, the majority of
units that were out of service
were for unscheduled repairs.

How do railroads solve this prob-
lem? Logic tells each of us that
it is economically not feasible for
railroads to stock every repair
item and in sufficient quantities
to cover all unscheduled locomo-
tive failure. With the tremendous
dollar investment required to stock
locomotive repair material today,
the only alternative is for railroads
to develop planning systems which
will more effectively forecast un-
scheduled locomotive failures and
thus material needs.

In past years, this committee
has presented various material
planning systems that will better

aid the maintenance officer in
planning his material needs and,
in turn, better cope with unsched-
uled failures. This year's survey
seems to suggest that the mainte-
nance officer should look at, and
consider using some of these plan-
ning systems, in order to more
effectively plan for his material
needs, and thus keep the number
of locomotive units held out of
service awaiting material to a
minimum.

Iv.

ACQUIRING REPAIR MATERI-
AL — A CRUCIAL DECISION

Well over fifty different models
of locomotives are operating on
American railroads today. Each
model has many hundreds of uni-
que components and sub-compo-
nents which range from small
bolts to diesel engine crankcases.
When a new locomotive rolls off
the assembly line, it is easy to
forget the many years of mainte-
nance which lie ahead. As mainte-
nance officers, we cannot afford
to forget.

One of the major policy de-
cisions which must be made by a
railroad is determining the best
method of obtaining replacement
material. Although the diesel en-
gine crankcase is, in most cases,
thoroughly analyzed, what about
the bolts and the numerous other
smaller components? Although a
bolt may be an exaggeration of the
practical level of concern, many
once expendable items have become
worthy of attention.
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PRE-HEAT WELDING CO., INC.
7650 AIRPARK ROAD
MONTGOMERY COUNTY AIRPARK
GAITHERSBURG, MD 20760
(301) 258-0888
THE LEADER IN REMANUFACTURED

CYLINDER HEADS

EMD HEAD

New improved design, corrects cast-
ing defects, no core shift in critical
injector area. This is accomplished by
our new welding process.

Totally remanufactured with pat-
ented process. We also repair all
corrosion damage.

A/C CYL.
Sleeved, machined and honed to
new tolerances.
ALCO HEAD

Remanufactured using valve seat
inserts with a high nickel content for
greater heat dissipation.

Repair and Return, Unit Exchange or Outright Sale of all products.
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What are the available choices
in acquiring replacement materi-
al? The following is a list of
common alternatives:

1. Shop repair by the railvoad. .

2. Repair and return with the
vendor,

3. Trade or purchase second hand.

4. Unit exchange.

5. Purchase new from the OEM
or other vendor.

When you analyze the choices

and the many different compo-

nents, the decision process cer-

tainly becomes more difficult. The

responsibility for ‘making the cor-

rect decision cannot be taken

lightly.

The Committee recently sur-
veyed various railroads requesting
the factors they consider in mak-
ing their decision. Some of the
responses were:

—Availability of material

—Cost—including the cost ratio
between alternatives

—Quality/reliability of the com-
ponent

—Facilities available

—Tools and machinery available

—Manpower—availability and
training requirements

—Labor agreements.

No attempt is made to list these
factors in priority order or to
claim that these are the only fac-
tors involved. In reality, different
components which are being con-
sidered may require different
priorities. With the possible ex-
ception of labor agreement re-
strictions, there is 2 common
denominator for all the listed
factors — they all affect mainte-

nance expense either through the
component cost, capital invest-
ment, or locomotive availability.

As the problem is more deeply
analyzed, the solution becomes
more complex. It is with this in
mind that the Committee offers
the logic chart shown in Ex-
hibit N.

Although any of the alterna-
tives may be explored first, it is
most common for a railroad to be-
gin with its own repair capability.

Shop Repair

The obvious first question is
whether or not the component can
be repaired.

If the answer is yes, the next
step is to determine available
manpower and facilities. In some
cases, the additional work load
can be absorbed by existing forces
without affecting quality. More
often, the decision must be made
either to divert manpower from
other duties or to hire new em-
ployees to perform the additional
component repair. The learning
curve associated with training new
employees must be considered.
Also, if employees must be di-
verted from other duties, is the
repair of the item more important
than the original work they were
performing? If the component re-
pair does not require full-time
manpower assignment, what other
duties can he perform and what
time is lost in moving from one
job to another?

Facilities include more than just
having a shop or a space in a shop
to accomplish the work. Changes
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in a shop layout and production
flow must be explored to deter-
mine impact on other operations.
What machinery must be pur-
chased to accomplish the repairs?
If existing machinery can be util-
ized, must it be shared with an-
other operation? Can the two
operations co-exist with one ma-
chine without reducing produc-
tivity and efficiency? If the
component is not being presently
repaired, what test machinery is
required to qualify the compo-
nent?

Manpower and facilities are the
practical aspects of the shop re-
pair consideration which strongly
influence the economic feasibility.
The labor cost to repair any com-
ponent depends on the man hours
required. If the component has
not previously been repaired in the
shop, it is based solely on esti-
mated repair man hours which
becomes more difficult. It is im-
portant to establish a time stan-
dard and then verify later that the
standard is being achieved. If
your shop has productivity levels
established for similar type re-
pairs, this percentage must be
applied to the actual time required
to repair the component. In making
a realistic labor cost estimate
which will ultimately be compared
with other alternatives, not only
direct labor, but all appropriate
fringe benefits must be applied
to the labor cost.

The facility cost also contains
many factors which must be con-
sidered. If an existing facility is
used, a proportion of the shop

overhead expense should be applied
to this repair operation. If a new
facility must be provided, the cost
of the facility must be amortized
in the economic analysis, This is
also required for any machinery
purchased for the repair or testing
of the component.

Transportation and store expen-
ses must be included in the eco-
nomic feasibility study also. To
the best of the railroad’s ability,
the true cost of gathering re-
pairable material, transporting to
the repair location, and returning
to the using shop must be included.
If store expense is involved, it is
normally a percentage .of the com-
ponent cost.

Although it is a cost which is
not easily quantified, any differ-
ence between a shop repaired
component failure rate and an
alternative method failure rate
should be considered. The use of
new or qualified parts in the re-
pair operation may account for
some differences in service life.
This is also where the value of
warranty is factored into the
equation.

After totaling all the individual
costs, the economic comparison
can be made. Obviously, if the
shop repair cost exceeds the al-
ternative costs, the decision will
not be made to shop repair the
component. But if the cost is 99%
of the alternative, what then?
Again, our survey indicated that
50% - 76% of new cost is a com-
mon guideline used, but it is also
important to establish percentages
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POWER PARTS COMPANY

-Distributors for
UNIROYAL, INC.
EX-CELL-O
- VICTOR GASKET CO. PERMATEX
IDEAL INDUSTRIES, Inc.
SPRAGUE DEVICES, Inc. SIOUX TOOLS
STRATOFLEX, Inc. NATHAN MFG. DIV.

SHOCK, IMPACT HOSE COUPLINGS
and : and

VIBRATION PADS U.S.RUBBER ASSEMBLIES

All Orders are shipped the same day as received.
) Our motto is

MEMBER

““Fire Wagon Service’’ ppJ

on all orders.

We have served the Railroad Industry since 1945.

1860 N. Wilmot Avenue, Chicago, Ill. 60647
312,/ 772-4600

Emergency service and delivery available any time of day or night.
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for unit exchange and repair and
return alternatives.

Even after justifying the eco-
nomic feasibility, several other
questions must be answered. Can
the material be made available
within the required time frame?
Time must be allowed to set up
the repair operation and must
include lead times on material,
machinery and facility construc-
tion. Also the training of person-
nel should be considered. It will
defer full productive output.

If the answers to all the above
questions are “yes,” then the ob-
vious decision is to shop repair
the component. There is, however,
one exception to this statement.
If the need for the material is
critical and the alternate methods
cannot supply the need, it may be
necessary to shop repair the com-
ponent which cannot otherwise be
justified.

Repair and Return

Repair and return of a com-
ponent is another alternative which
should be investigated. The ob-
vious first question is whether or
not repair and return vendors are
available.

The next step in the logic se-
quence is to determine economic
feasibility., The cost of the com-
ponent may vary depending on
the repairs required or the de-
gree of upgrading you stipulate.
The advantage is that you ecan
specifiy or limit the amount of
work performed by the vander. A
cost which must be taken into
account is the size of the com-

ponent pool which is required to
support this alternative. A larger
inventory is required to compen-
sate for the transportation and
repair time involved. Again, trans-
portation and store expenses must
be applied to the repair and re-
turn cost to make an accurate
comparison. Transportation must
include the expense to ship to the
using point if this method is used
for other alternatives.

A positive response to the above
consideration next leads to the
time frame involved. As men-
tioned, normally the turnaround
time is slower since the specific
item must be transported to the
vendor, repaired and returned. If
local repair and return vendors
are used, this problem is mini-
mized. In any case, increasing
the pool will offset the disadvan-
tage.

Trade or Purchase Secondhand

This is an alternative which is
not widely used but should not be
overlooked. The most difficult
problem is to keep abreast of ma-
terial which is available and to
determine if it is suifable for your
needs.

The economic feasibility of this
method is more difficult to ascer-
tain. The cost of secondhand
components fluctuates depending
on the market. Also the avail-
ability of needed components is
uncertain. Transportation and
store expense must be considered.
One peculiar expense in puchasing
or trading for secondhand material
is that the components should be
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inspected and qualified by the rail-
road before acquiring. Another
important consideration is whether
or not you want to use second-
hand material in a locomotive. The
accumulated mileage on the com-
ponent will reduce service life and
possibly detract from the economic
benefits. If the secondhand com-
ponent must be repaired or re-
built, then these costs become a
factor.

The question of an acceptable
time frame is difficult to predict
or generalize. Availability is sole-
ly dependent on the market source.

It is hard to conceive of this
method as a viable alternative to
obtain locomotive repair material
which is used on a continuous
basis. It can be beneficial to sup-
plement material pools or to obtain
material which can no longer be
purchased. It may also offer an
attractive megns to dispose of
material which is no longer needed
and can be traded at a value
higher than scrap value.

Unit Exchange

Again, the first question to ask
is whether or not unit exchange
vendors are available.

The economic feasibility decision
is similar to that of repair and
return components, The unit ex-
change cost is normally fixed,
based on an average cost to repair
the component. Usually upgrading
to latest standards is included and
a value should be applied to the
resultant benefits. Transportation
to the using point and store ex-
pense should be calculated for the

comparison. Leadtime is not as
critical since a pool of unit ex-
change components is available.

The time frame is normally more
stable due to the unit exchange
pool. There is often a penalty for
failure to return unit exchange
components within a predeter-
mined time which may result in
payment of new component cost. If
items are not returned, it can also
deplete the unit exchange pool
which can result in lack of avail-
ability.

Purchase New

The final alternative to be ex-
plored, although it could be the
first, is the purchase of new com-
ponents. This includes purchases
from both the OEM as well as
from other vendors.

The cost of a new component is
normally known which makes the -
comparison simpler. With all new
components, service life is ex-
pected to be maximized although
infant mortality is a factor in
some components. In most cases,
this is the most expensive of
the alternatives. Offsetting the
premium cost are warranty, re-
liability and service life. Trans-
portation and store expense are
costs which- must be added for the
comparison.

The time frame for delivery can
be predicted, although we have all
had some difficulty in acquiring
new material in the past.

Conclusion

The above five methods are the
common alternatives which are
available to acquire locomotive re-
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We've been working
on therailroad.

Tired of the same old tune from your diesel lube
supplier? Then Golden Bear has music for your ears.

1st verse: Virgin dlesel lubes.
Golden Bear has the diesel lubes for you.
They're EMD and GE listed, too.
Our base stocks carry the MVI label—
Our carbon is soft, our oil is stable.
There's no embargo that can delay
'Cause we've got our crude in the USA.

2nd verse: Recycled diesel lubes.
No auto oils recycled, just to assure
No zinc, no lead, our lubes are pure.
We vacuum distill and hydrotreat—
No hydrocarbon loss, we can't be beat.
In go the additives 13 TBN,
EMD and GE say ‘we did it again.

Chorus: All products.
Quality lubes are what we refine.
Recycled or new, it's the top of our line.
Our lube oil lab makes the final test,
With Spectros and IR's we give you the best.
The cost is low, the quality high,
Golden Bear oil is your very best buy.

So for the finest oil money can buy, just remember
this little song from Golden Bear. We've got the quality
lubricants that will keep your diesels in tune.

Call us at (213) 277-4511.

Witco
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pair material. Other variations
may exist but these are the ones
in common use.

Ideally, specific percentages and
factors would be supplied to allow
a clear determination of the best
method to use. It is difficult
enough to apply these factors to
one railroad without adopting
“standards” for the industry. As
illustrated earlier, there is a wide
variance in the percent of new
cost which makes repair attrac-
tive. This decision cannot be re-
duced to an equation which elimi-
nates all other tangible and in-
tangible considerations.

The purpose of this Committee

report is to present an approach_

which logically analyzes as many
variables as possible. If it is not
already apparent, the logiec chart
does lend itself to programming
for computer analysis. Actual
labor, material, facility and trans-
portation costs would have to be
input for the different alterna-
tives. Other factors such as per-
cent of new cost, percent of unit
exchange cost, relative service life
and warranty influence could be
input as constants. This would
allow the computer to rank the
alternatives in order of preference.
It is emphasized that this does not
replace a ‘“common sense” review
before the decision is made, but it
would eliminate arbitrary weight-
ing factors.

This Committee is not aware of
any railroad which uses computer
analysis, but it is offered as an
alternative to manual calculations.
It must be remembered that the

initial decision to repair or pur-
chase is not the only time this
process must be used. Each com-
ponent must be reviewed peri-
odically to determine if the ori-
ginal method is still cost effective
or if an alternative method should
be used. At least one railroad has
a review committee consisting of
mechanical and material members,
which analyzes all shop repaired
components annually.

DIESEL MATERIAL CONTROL
Five-Year Index

1980

Locomotive Material Manage-
ment: What Lies Ahead
in the 80's?

1. Robbing Material — Its
Consequences to the Railroad

2. Cyclical and Seasonal Demand
for Material — Some Counter-
active Methods

3. Improved Mechanical Depart-
ment and Material Department
Communications — One Step to
More Efficient Locomotive
Maintenance

4. Uses and Service Life of
Reclaimed Power Assembly
Components

1979

Material Management:
Dollars Saved

Through Efficiency”
Investment and Cost of
Carrying Inventory — 1979 (A
Comparison with the
Committee’s 1973 Study)
2. Dollars Saved Through

Advanced Inventory Control
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Systems, Via Increased b. Methods for Correction:
Availaility Scheduling? Computer ?
Ete.?
1978 2. Changing Warranty Procedures

Problem Solving Through 3. Progress Made in Using
Analysis and Projection Pressure Sensitive Labels
1. Warranty Labels and Their Use 1976
2. g:::;’::ts‘)f Rebuilt Profitability in Warranty
3. What Have We Learned From 1. Waxl';'a;ty h .
the 1975 Material Crisis? a. Define what warranty is
. . b. How it is approached
4. Locomotives Held for Material ¢. Who handles the warranty
5. Computerized Information . items
Systems d. Guidelines on how to handle
1977 warranty
2. Damage in Material Handling
Production Stops — a. Specialized containers
Causes and Cures b. Containerization
1. Units Held for Material 3. Material Distribution Systems
a. Causes: — New Conrail System

Mechanical? Stores? Ete.? 4. Warranty — A Further Look

&K REMANUFACTURES OF
EXCHANGE INJECTORS,
- COMPONENT PARTS....

AND MANUFACTURERS OF

NEW PARTS AND UNIT
INJECTORS FOR THE
ELECTROMOTIVE AND

DETROIT DIESEL
W

ENGINES.

Interstate Diesel™

2093 EAST 19th STREET
CLEVELAND, OHIO 44115

12181 T1-7728 TELEX 980134 ®
TOLL FREE (800) 321-4234
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Q‘

J. F. McDONOUGH R. P. NEELEY

Chief Mechanical Officer General Mech. Supt.-Locomotive
Union Pacific Railroad Co. Union Pacific Railroad Co.
Omaha, Nebraska Omaha, Nebraska

LMOA wishes to express its thanks to Union Pacific Railroad
for again hosting Pre-convention Presentation in Omaha.

Our Diesel Mechanical Maintenance Committee’s presenta-
tion was well received in what we trust was a mutually bene-
ficial experience.

Our thanks again to Messrs. J. F. McDonough and R. P.Neeley
and others responsible for and participating in this activity.
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PERSONAL HISTORY

JACK L. KUHNS

Born in Clinton, Indiana, into a
railroad family on December 15,
1925. He attended publiec schools in
Chicago, Illinois, and served aboard
a destroyer in WWII. Upon dis-
charge in the spring of 1946, began
working for the former American
Locomotive Company in Schenec-
tady, New York, as a service en-
gineer trainee. In February 1963
began working for the Louisville
and Nashville Railroad as Chief
Draftsman, Locomotives, in Louis-
ville, Kentucky.

Has held various jobs including
Assistant to General Superinten-
dent - Motive Power, Assistant
Manager - Quality Control, Mana-
ger-Quality Control, Assistant Su-
perintendent-Motive Power Main-
tenance, Superintendent - Motive
Power Maintenance, and presently
has position of Manager, Planning
and Maintenance with the Family
Lines Rail System in Jacksonville,
Florida.

Has been a member of the
L.M.O.A. since 1963.

Married to the former Valera
Coble and they have four children
and three grandchildren.

His hobby is flying, with empha-
sis on aerobatics.

1
RUNNING GEAR
A. Traction Motor Gearing
B. Gear Cases
C. Suspension Bearings

Traction Motor Gearing
For many years, the emphasis
in diesel electric locomotive design

and maintenance has been on im-
proving availability and reliability.
That effort was directed at the
diesel engine, lubricating oils,
turbocharger and electrical sys-
tems.

Little emphasis was placed on
components below the main frame
of the locomotive. Doubtless, those
components—so vulnerable to the
severe environment of weather,
shock and vibration—were respon-
sible for a high percentage of
the locomotive maintenance dollar.

During the early 1970s, a study
was conducted by a major western
railroad to identify causes and
cures for the problem of short
life of traction motors. The study
found the major problem to be
ground relay caused by insulation
breakdown. It also found that
worn gearing was causing abnor-
mal vibration within the traction
motor. Gearing having excessive
departure from correct involute
profile is responsile for a high
percentage of traction motor re-
movals. As a 1978 Shop Equip-
ment Committee report noted, the
cost of traction motor removals
is a key factor in the evaluation
of costs of preventive maintenance
vs. failure costs.

In 1974, Electro-Motive Division
and Union Pacific conducted ex-
tensive testing to determine the
source and magnitude of traction
motor component vibrations. Elec-
tro-Motive has seen a significant
percentage of motor failures which
appear to be caused by vibration.
These failures can be categorized
as:
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We “CARE” For Railroads®
now in more ways than ever

GARLOCK EXCLUSIVE NON-STICK GASKETS |
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Caring for railroads is no sideline with Durox — it's our
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1) Electrical grounds and shorts
that occur as a result of
chafing and wear between
layers of insulation.

2) Fatigue fractures of gear
cases, support arms, electri-
cal connections, ete., caused
by high frequency -cyeclical

loading.

As a result of this testing,
Electro-Motive’s Service Depart-
ment published a paper in 1975
detailing the test. (Slides on this
test Figs. 1-10)

General Electric's publication
GEK-35824A details gear tooth
profile deviation and will be cov-
ered later in this report because
numbers do vary somewhat.

Figure 1 shows the normal wear
pattern, also known as the invo-
lute wear. The recommended maxi-
mum wear limit measured with a
profile gauge, which is shaped to
the original new tooth contour, is
.010” on the axle gear or pinion.
Pinions not meeting the limit
should be replaced while the axle
gears can be refurbished.

The two known accepable meth-
ods of reclamation are by physical
grinding at TRW or electro-

_l_ Pitch Circle

Involute Error

GEAR TOOTH

chemical grinding using the Arrow-
smith design.

Figure 2 illustrates armature
shaft torque versus locomotive
speed for several combinations of
axle gears and pinions.

Figure 3 shows that as armature
speed increases, the overhung end
turns of the armature winding
act as a large flywheel. And as
speed increases with worn gearing,
the circumferential movement in-
creases causing insulation chafing
and wear leading to grounds and
shorts in the winding.

Figure 4 shows the vibration
forces resulting from worn gear-
ing will produce other fatigue fail-
ures, such as this fatigue crack
in the gear case.

Figure 5 shows fatigue failure
that occurred at a brazed inter-
connection between two stator main
field coils.

Figures 6 and 7 show the dif-
ference in vibration severity be-
tween new and excessively worn
gearing. Figure 6 shows the vibra-
tions measured vertically over the
motor nose, and Figure 7 was
measured vertically over the axle.
Note that the frame acceleration
increases directly with train speed.

Involute Error

p“ﬁ_h_ Circle

PINION TOOTH

Fig. 1
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LOCOMOTIVE AXLE GEARS
Reprofiled for 1/4 the Cost of New

(on or off the axle)

It is genuine economy to reprofile locomotive axle gears that have a tooth in-
volute profile variation in excess of .008" provided the tooth wear does not ex-
ceed a total of .050" per side.

Electrochemical reprofiling of axle gears provides like-new performance. As a
result, shock and vibrations are eliminated, thereby reducing traction motor in-
juries and maintenance expense. After reprofiling, gears are thoroughly in-
spected, including tooth spacing (the distance from groove center to groove
center), and tooth width (at different points along the contour). Precision equip-
ment is used for inspecting tooth size, shape, and spacing.

Fast service is guaranteed. For further information, write or call

JOMs ALTOONA GEAR COMPANY

2716 Wehnwood Road P.0. Box 92071, L.A. Airport Station
Altoona, Pennsylvania 16601 Los Angeles, California 90009
Tel. (814) 944-3332 Tel. (213) 776-6061
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Fig. 8

Figure 8 shows the method used
to check for involute wear.

The basiec reason for any change
in gear tooth profile is wear. And
the limiting factor on reclamation
of axle gears and pinion gears
varies between manufacturers.

As previously stated, EMD rec-
ommends maximum limit for re-
installation of used axle gears or
pinions at .010”. The establish-
ment of a maximum limit or in-
volute wear 1is the singlemost
important factor in controlling
traction motor failure caused by
vibrations.

General Electric recommends
that an axle gear or pinion gear
having a profile deviation of .008"
or less be reused. If the deviation
is more than .015"”, the gear or

pinion should not be used. EMD
and GE, as well as other com-
panies in reclamation, do not at
this time recognize the economic
value of regrinding the pinion.
New EMD and GE pinions have a
taper from front to back.
Whenever a wheel set is removed
from a truck, the gears should be
thoroughly inspected for tooth con-
tour and tip wear., It must be
pointed out that a worn gear does
not always change the profile of
the tooth beyond usable tolerances.
For example, a gear tooth may
show severe wear yet be in fair
profile. ‘
Tooth tip width at the present
time will be governing factor
in determining if the gear should
be scrapped. This statement only
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points out that to our knowledge
gears have not been run in a con-
trolled test to identify if these
numbers are valid. EMD recom-
mends axle gear tooth tip at 1/4”.
However, some railroads go to
7/32” with no ill effects. GE
recommends axle gear tooth tip at
1/8”, and we have not heard of
any tooth breakage.

. With introduction of electro-
chemical grinding, came a drastic
change in the method of repro-
filing gears in the 1970s. Not only
was it possible to remove metal
and re-establish profile of the axle
gear, but that could be done with
the gear still mounted to the axle.
With the scrapping of large num-
bers of gears and axles because of
gauling, damage that had resulted
in gear removal for profiling was
of grave concern,

The Arrowsmith Company de-
signed the electro-chemical grinder
so that the gear can be left mated
to the axle. The pros and cons of
this procedure involve shipping
cost where transit distance makes
axle gear comination uneconomiecal.

Gear Cases

With the introduction of the
lithium base greases, the integrity
of the gear case and seals has
become a must. The Committee
polled several railroads concerning
practices and policy on gear case
reclamation and found that gen-
‘erally the gear cases do not re-
ceive the attention that is required
to contain the gear lubricant.

Proper repair of the gear cases
is essential to good performance
and extended gear case life,

Welding of gear cases should be
kept to a minimum. Jigs and fix-
tures should be used to eliminate
distortion during the welding re-
pair. If gear cases are maintained
to a standard dimension, they
should be interchangeable from
one to the other.

To facilitate proper alignment,
a tapered bar should be used to
align the top and bottom gear
case holes to the support arms
prior to bolting or use of Huck bolt
fasteners.

Owing to migration of grease
into the pinion and armature bear-
ing when the gear case is over-
filled, most railroads buy gear
cases with the overflow design.
They also are modifying their
present design on both the EMD
and GE gear cases.

This survey also indicates that
most railroads are going to the
increased capacity design with the
top and bottom fill arrangements.

EMD and GE have an improved
gear case sealing arrangement.
This new arrangement incorporates
molded plastic side sheet-to-axle
seals with 360% integral gutters.
The new seals are utilized in con-
junction with a modified standard
type EMD or GE gear case.

This new sealing arrangement
is presently undergoing field tests
on four major railroads. Field in-
spections to date have confirmed
excellent results.

Each railroad must evaluate its
own operating conditions to deter-
mine what type of gear lubricant
meets its requirements. Some will
use the lighter viscosity in winter
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LET'S GET THE RIGHT
PERSPECTIVE ON COST...
AND ON PEREORMANCE .

You already know about the premium qualities of Nylatron® nylon

pedestal liners. You know they are standard OEM parts on EMD and

GE diesel locomotives. You know that they are replacement parts for

every major railway in the United States, because

e Nylatron® nylon pedestal liners are
cast nylon parts with self - lubricat-
ing molybdenum disulphide right
in the liner.

e Nylatron nylon liners generally out-
wear carbon steel 2'%2-times, and are
at least equal to manganese steel
liners.

e Nylatron nylon pedestal liners vir-
tually eliminate wear on mating
parts.

e Nylatron liners are one-piece con-
struction. They eliminate problems
with two-piece liner assemblies
which can come loose and cause
excessive wear on the pedestals that
can require welding to rebuild.

o Nylatron pedestal liners weigh only
1/7 as much as manganese liners and
are easier and safer to install.

And now, The Polymer Corporation makes two new products for the

locomotive industry . . . .
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THE RIGHT PERSPECTIVE IS ON

(s

i

Center Plate Liners

e Nylatron® nylon center plate liners are made of the same
self-lubricating and wear-resistant material as Nylatron
pedestal liners and are designed for both EMD and GE
locomotives.

e Molybdenum disulphide solid lubricant provides Nylat-
ron nylon center plate liners with excellent wear resis-
tance.

e Nylatron center plate liners cost less than the filled
phenolic parts you are probably using on your locomo-
tives now.

e The excellent resilience of Nylatron nylon center plate
liners enables them to withstand heavy shock loads with-
out cracking.

(10) 3

POLY PENCG
i

CORPORATION

Reading, Pennsylvania 19603
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NYLATRON’LOCOMOTIVE PARTS...

Bolster Wear Plates

e Nylatron® nylon wear plates are made of the same self-lubricating
and wear-resistant material as the Nylatron pedestal liners which
outperform steel. They also incorporate a witness groove or wear
line across the narrow ends %' from the face, which aids in the
evaluation of wear.

e Nylatron nylon bolster wear plates are approved by EMD.

e Nylatron wear plates feature a unique proprietary insert which per-
mits maximum bolting torque for installation, provides high resis-
tance to pullout, and resists loosening of bolts under vibration. The
wear plates are installed using the same procedures as for laminated
phenolic wear plates.

e Nylatron wear plates cost less than the laminated phenolic you
probably now use on your locomitive.

o Nylatron wear plates weigh less than bonded phenolic, which affords
savings in shipping, handling and installation. The lighter weight
of the Nylatron wear plate also makes it easier to handle and install.

Join the others who have successfully replaced steel with Nylatron

nylon pedestal liners, and ask your Polymer representative for informa-

tion on our Nylatron center plate liners and bolster wear plates.

CORPORATION

Reading, Pennsylvania 19603

POLYPENCO"
ol y!
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and the heavier in summer; others
will stay with the same lubricant
the year round. Whichever one
they choose, they must have good
matching gear cases good seals and
maintain proper levels of the
lubricant.

Suspension Bearings

The double seal or twin seal
support bearing is the most com-
monly used bearing in the indus-
try today, both on EMD and GE
locomotives.

Due to the twin seal, oil con-
sumption is greatly reduced. Dirt,
water and gear lubricant are bet-
ter excluded, thus extending oil,
lubricator and bearing life. No
changes are required to the trac-
tion motor or axle to convert or
utilize this style bearing.

Many advantages were realized
when this bearing was introduced.
Those include reduced oil consump-
tion, lower labor costs (for adding
oil), better oil film in load zone,
less chance of running out of oil,
lower operating temperature and
longer wick life.

A chronic problem we all face
is keeping the support bearing
bolts tight. Most railroads use an
impact tool and not a specified
torque. If a motor support bolt
has been properly stretched, the
bolt should not lose this torque.

Torque value for the GE drilled
bolt should be 720-800 ft. Ibs. EMD
uses a standard bolt at 1100-1200
ft. Ibs. When using the longer
bolt and spacer (used with locking
wire), the torque value also should
be 1100-1200 ft. lbs.

Depending on each railroad’s
operating conditions, maintenance
procedures will vary as to when
to check oil level, drain condensate,
remove and inspect wicks. A poll
of major railroads showed varia-
tions ranging over a broad spec-
trum: daily, weekly, every time
over a pit, monthly, 45 days and
92-day inspection.

When failures occur in this area,
they can be very costly. Every
effort should be made to insure
that your own railroad policy is
cost effective.

At the present time, EMD has
a project going that will change
the present journal bearing to the
Timken grease type bearing.

Summary

This Committee recommends
that the following maintenance
reference material of running °
gears be implemented:

Axle gears and pinion gears be
maintained in a condition that will
reduce costly traction motor and
gear case fatigue due to vibrations.
1. EMD WS 13924 “Reground
Axle Gears” 1/30/78.

2, EMD “Traction Motor Life
Vs. Vibrations” 9/75.

3. GE “Inspection of Traction
Motor Gearing” GEK 35824A.

4. Arrowsmith “Measurement
Ranges to Determine Grind”
2/29/80.

5. EMD Maintenance Instrue-
tion MI 1518 Rev. C, 10/75.

6. Arrowsmith brochure “Elec-
trochemical Grinding and
Gear Reprofiling.”

Gear cases must be in such con-
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Cranking Power and
Reliahility for
Diesel Locomotwe

From the Leader

in Battery Energy

In addition to the unitized lead-
calcium, reduced-maintenance
battery, C&D has added several
new features to its proven anti-
mony unitized battery.

We have encapsulated all “live”
parts except forthe two terminal
bolt-on lug extensions. Thiscom-
pletely seals off the battery top
and prevents any intercell leak-
age.

Further, a tough plastic unit
cover has been mounted over
the entire top. This coverallows
access to the cell vent caps for
easy servicing and has special

built-in top ridges that protect
the battery during handling and
installation in the locomotive
compartment. The unitized bat-
tery, 16 cells in a single tray,
reduces installation time by 75%.
The number of battery connec-
tions is reduced from 16 to four.

Today's C&D diesel starting
batteries — the unitized reduced-
maintenance lead-calcium, the
unitized lead-antimony and the
four-cell monobloc — are the
best in battery design and tech-
nology.

&= sarrerES

3043 WALTON ROAD, PLYMOUTH MEETING, PA. 19462
@ an Allied Chemical company
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dition as to matech to insure fit.
That will prevent the stresses that
encourage fractures.

Establish a reclamation proce-
dure to insure the same gear cases
do not keep coming back for re-
pairs.

Use jigs and fixtures for gear
.case repair,

Manufacturers of gear -cases
give the railroad a better, sturdier
gear case.

Apply overflow to gear cases
not equipped.

Maintain gutters and seals in
good condition.

Use torque wrenches on GE and
new EMD gear cases and motor
support bolts.

On EMD support bolts, use the
longer bolt with spacer to achieve
maximum stretch.

Investigate the use of the Tame

Model #70 hydraulic torque
wrench,
I
FILTRATION

A. Fuel Filters

B. Lubricating Oil Filters
C. Air Compressor Filters
D. Engine Air Filters

Fuel Filters

With few exceptions, the present
fuel systems available from both
major builders provide adequate
protection of fuel injection equip-
ment while permitting satisfactory
engine performance under normal
operating conditions. The com-
mitttee members concur in the
belief that filters provided by
OEM and alternate vendors also
perform satisfactorily under nor-
mal operating conditions when

coupled with an adequate main-
tenance program.

Unfortunately, maintenance
managers are not always faced
with normal operating conditions.
It is in areas of abnormal opera-
ting conditions that we must con-
centrate our endeavors.

Initially, we must recognize
both builders’ recommendations
covering filter specifications and
maintenance practices. Many rail-
roads represented on this com-
mittee have used this information
as a guideline, and then adjusted
their maintenance program to best
suit their own operational require-
ments. A similar situation exists
concerning specifications for filters
used. This committee does not,
however, recommend using any
filter that has not been subjected
to both laboratory and controlled
field evaluations, as well as meet-
ing or exceeding OEM specifica-
tions.

Once manageable maintenance
and equipment standards have
been established, we must then
consider the unusual or intermit-
tent conditions that directly affect .
locomotive operations.

A timely problem we all face
is that the quality, as well as
quantity, of diesel fuel oil avail-
able to the United States rail-
roads will continue to deteriorate
rather than improve. A related
problem is locomotive operation
during periods of severe cold
weather,

Cold weather and poor grade
fuel have caused severe problems
and great expense to railroads with
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WHATARE
MORE AND MORE RAILROADS SAYING
ABOUT CONOCO GREASE?

The word is out. We're becoming a principal supplier of traction motor gear grease
to railroads all over the country. And that’s because our Cogrease® L is so adhe-
sive. It helps prevent throw-off, withstands extreme temperatures, and, it’s highly
water resistant. To find out more about our Cogrease® L, call John Field, (713)
965-3024; Orland McClung,(713) 965-1530; Steve Kennedy,(713) 965-1867;0r

Harry Smith, (312)298-1530. We think you'll find that when
it comes to lubrication, you'll want to stick with us. .

Hottest Brand Goinge
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locomotives improperly equipped

for this type of operation.
Railroads muyst evaluate their

environment or geographical lo-
cation and operational require-
ments. For those railroads needing
improved fuel system performance
during weather extremes, or hav-
ing difficulty obtaining an accep-
table grade of fuel oil, the Com-
mittee recommends consideration
of the following:

1. Installation of high-capacity
fuel oil preheaters.

2. Apply a thermostatic control
valve with the fuel heater.

3. Retrofit to high-capacity fuel
transfer pump on units equipped
with new fuel heaters.

4. Install the “hot well” or UP
developed mixer divider concept
in locomotive fuel tanks.

5. Remove primary screens from
the suction side of fuel system.

6. Install filter indicator gauges
on units not so equipped.

Several railroads represented
on this committtee have adopted
many of the preceding modifi-
cations and report a significant
improvement in locomotive per-
formance during a wide range of
operating ambients.

In addition to the self-help
modifications, the committee has
found a need for basic changes in
the present General Electric fuel
system. Unauthorized removal of
the General Electric fuel filter has
caused damage to injection equip-
ment. Therefore, the Committee
‘believes a secondary fuel filter and
visual fuel flow indicator system is
needed to improve injection equip-

ment operating reliability and to
extend component changeout in-
tervals.

As improvements or design
changes are implemented by both
builders in the future, the Com-
mittee suggests that standardiza-
tion of filter elements be given -
foremost consideration to promote
inventory reduction.

Lube Oil Filters

Lube oil filter performance has
been a long-standing concern of
all personnel involved in locomo-
tive maintenance. We find a vari-
ety of filter change intervals, as
well as a variety of media, being
used throughout the railroad in-
dustry. Operational requirements,
recent changes in FRA inspection
intervals and differences between
locomotive manufacturers have
contributed toward this lack of
standardization.

Some railroads have developed
the pressure test method to deter-
mine when filters require replace-
ment. Pressure is measured by
means of a quick disconnect fitting
on the filter tank, and readings
exceeding 20 pounds at throttle
position 8 disqualify the filters.
Readings are taken at 30-day in-
tervals, and filters replaced at 90
days regardless of pressure read-
ings obtained.

Other railroads replace lube oil
filters at scheduled intervals ran-
ging from 30 to 120 days.

There is also significant differ-
ence in specifications between both
locomotive builders. The  latest
filter offered by EMD has a sug-
gested change interval of 60 days.
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General Electric has three fil-
ters available with the long life
type expected to operate for a
period of up to 180 days.

There is also a significant dif-
ference in the micron size between
both builders’ recommended filters.
EMD requires removal of particles
of 13 micron size and over with
General Electric rated nominally
at 23 microns. Both builders do
not recommend interchange of
their filters.

One member railroad has stan-
dardized on the 23 micron filter
for all units. Changeout intervals
have been established at 90 days
for EMD and 30 days for GE loco-
motives.

Engine tear down inspections
have revealed no adverse effects
on components as a result of this
policy.

The preceding presents a fairly
clouded picture with respect to
development of a recommended
policy toward lube oil filters. Mer-
gers, increased locomotive inter-
change between railroads, new
generation lube oils, etc., all have
contributed toward the need for
improved filtration. The commit-
tee does see a definite need for an
exchange of data and close cooper-
ation between all concerned in
order to control costs and improve
locomotive performance.

Air Compressor Filters

Few comments or issues have
been raised by the committee mem-
bers relative to compressor air
filters. Members polled have indi-
cated satisfactory performance of
compressor components between

overhauls, with no abnormal wear
or other defects attributed to air
filters reported.

Also, a2 minimum of information
concerning air filter maintenance
is published in both builders’ main-
tenance manuals. We do find
mention of maintaining filter
housings, etc, and recommended
schedule of filter replacements.
We find there is little to add to
these publications.

Member railroads have reported
air filter replacement intervals
ranging from 60 days to a period
of one year. We can assume the
railroads changing air filters at
the more frequent intervals are
operating in an extremely harsh
environment or are utilizing filters
with relatively short service life.
EMD recommends replacement of
paper cartridge type filters at one
year intervals and other filters at
six months, Owing to the extend-
ed service life and decreased labor
costs, the committee suggests, for
those railroads that have not al-
ready completed a retrofit pro-
gram, that consideration be given
to cartridge compressor air filters.

One railroad has modified its
GE locomotives to take the air
compressor air intake supply di-
rectly from the filtered engine air
plenum chamber,

The General Electric Company
offers a lube oil filter as standard
on units equipped with Gardaer-
Denver machines; this system is
also offered by EMD as an option.
The lube oil filter is used with the
gear-driven oil pump-designed com-
Pressor.
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A member railroad that uses all
types of designs has reported
little, if any, difference in com-
ponents of compressors torn down
for heavy overhaul. This rail-
road uses a strict oil analysis pro-
gram, as well as a scheduled in-
terval of oil changes. This may
contribute to the lack of noticeable
component wear between the two
lube system designs.

The gear-driven pump with oil
filter does offer improved lubri-
cation; however, retrofit to this
system is costly owing to the
necessity of replacing the crank-
shaft.

Many railroads are testing op-
eration of compressor crankcases
directly connected to the diesel-
engine lube system. Additional
compressor oil filtration is not
needed with this arrangement.
This system was used by some
railroads in the past, with valve
and ring problems reported. The
advent of new lubricating oils has
prompted additional tests. How-
ever, insufficient data have been
reported to the committee at this
time to develop recommendations.

Engine Air Filters

Over the past several years,
there have been a variety of types
of filters used to clean the com-
bustion air of the diesel engine.
Those filters went through several
stages of evolution, ranging from
the early reusable metal mesh
impingement, oil bath, mechanical
gelf-cleaning, and throw-away im-
pingement types to the present
paper or fiberglass filters.

The early filters did provide
adequate filtration, but presented
a challenge to mechanical mainte-
nance forces in the form of exces-
sive locomotive down time and
labor expenditures. Many of those
early filters required excessive
labor during removal, cleaning,
assembly and reapplication to the
locomotive. The advent of the
throw-away impingement or me-
chanical self-cleaning filter was
welcomed by the railroads for
their improved reliability and re-
duced labor costs.

During the 1960s the locomotive
horsepower race began. Diesel
engines developing up to 3600
horsepower and requiring over
10,000 cubic feet per minute of
combustion air were becoming
commonplace throughout the Uni-
ted States. This increase in horse-
power placed additional demands
on all diesel engine support sys-
tems, including the engine air
filters. As a result of the in-
creased demands, EMD for exam-
ple, implemented major changes
in its primary filter system. It
was during this period that filter
manufacturers introduced the
paper engine air filter to the rail-
road industry. Shortly thereafter
the fiberglass filter, commonly
known as a “baggie,” became
available.

The paper and fiberglass filters
have operated successfully for
several years and have met or
exceeded both AAR and builders’
specifications with respect to ef-
ficiency, dust holding capacity,
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flammability, mechanical stability,
temperature, etec.

Following the eruption of Mt.
St. Helens in May 1980, there was
great concern over the possibility
of severe engine damage on loco-
motives operating in the North-
west. After the eruptions, one
major rajlroad in this area imple-
mented a policy of replacing fil-
ters on all locomotives arriving at
maintenance points from their
tours of duty. As dust conditions
began to subside, this policy was
amended to include inspections by
both visual and manometer means
and a striet oil analysis program.
None of the locomotives operating
in this area exhibited adverse ef-
fects as a result of inadequate
filter performance.

The preceding amplifies the need
for a diligent filter maintenance
program, The U.S, locomotive
fleet now exceeds 28,000 units, an
increase of just over 1,000 units
since 1969. During this period
the aggregate horsepower of the
fleet increased from 51.1 million
to about 62 million horsepower,
indicating a large influx of the
high-horsepower locomotive. As-
suming one-half of this fleet is
equipped with paper or fiberglass
filters and based on the manu-
facturers or vendors recommended
changeout interval, total annual
filter costs would average approxi-
mately $650 per unit or over $7.7
million on a nationwide basis.
_Those figures are based on latest
manufacturer’s price lists and th.e
assumption that the filter appli-

cations are divided evenly between
fiberglass and paper types.

Those figures emphasize the need
for strict management of filter
maintenance programs. Infre-
quent filter changes can result in
poor engine performance with re-
spect to fuel tonsumption and the
possibility of costly premature
wear or total failure of engine
components. Too frequent filter
changes will unnecessarily increase
total expenditures for replacement
filters.

That problem causes great diffi-
culty for Maintenance Managers
in development of a filter mainte-
nance policy to control costs
without sacrificing diesel engine
performance. Initially, any loco-
motive maintenance facility must
insure that the entire locomotive
air system is properly maintained
in order to obtain maximum sec-
ondary filter life.

Inspection of such items as
doors, partitions, gaskets, dam-
pers, primary cleaners, blowers,
ete., must be performed on a regu-
larly scheduled basis. That should
be relatively simple to accomplish
by incorporating those items into
a scheduled maintenance program.
However, the question remains, at
what point do we replace the en-
gine air filters?

Both major locomotive builders
recommend periodic measurement
of pressure drop across the fil-
ters by means of a manometer.
Although a fairly simple task to
accomplish, the four-cycle engine
on the GE locomotive requires
operation at full load to obtain
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proper manometer readings. The
question is, are there always load
boxes available, or can we afford
to incur fuel, labor and locomotive
down time costs to complete a load
test at thirty-day intervals?

Another issue is that more than
one railroad represented on this
committee complete scheduled
maintenance at more than one
maintenance facility. How is it
possible to maintain a log of in-
itial and subsequent manometer
depression readings throughout
the life of the filter? An accurate
log of observed manometer read-
ings is mandatory in order to
notice any abrupt change in filter
depression. Without this log, fil-
ter maintenance is haphazard at
best.

Railroads with any sizeable fleet
of locomotives find load testing or
record keeping virtually impos-
sible to accomplish on a consistent
100 percent basis. The answer to
these questions is fairly obvious.
Replace filters on a regularly
scheduled basis and discontinue
using manometer readings.

The next step managers must
take is to determine how long to
permit filters to operate, what
safety margin to require and,
based on this data, establish the
scheduled interval of replacement.

This committee is well aware
of the controversy that this recom-
mended policy may cause with
filter vendors. For example, fil-
ters with additional service life
would be needlessly discarded, and
protective devices. mounted on the
locomotives will prevent serious

engine damage in event filter re-
placement is deferred.

We find, however, that while
many filters will perform satis-
factorily over advertised service
life, many will not. Protective de-
vices have and, unfortunately
probably always will be subject to
tampering by unauthorized per-
sonnel.

Based on the fact that man-
ometer readings and protective
devices can be unreliable or im-
properly used, this committee rec-
ommends that engine air filter
replacement be performed at regu-
larly scheduled intervals, and rec-
ognizes the need for further de-
vopment of filters to economically

. favor such a program.

Im

FRA RULES
Speed Indicators
Periodic Inspection Vs.
Maintenance Periods
Load Meter Testing
Air Brake Records
Window Glazing

A. Speed Indicators

FRA rule part 229.117 requires .
that all controlling locomotives
which exceed 20 MPH in operation
must be equipped with a speed
indicator. Accuracy of the indi-
cator must be * 3 MPH in the
range of 10 to 30 MPH and = §
MPH at speeds over 30 MPH.

Generally speaking, all of the
speed indicators in common usage
will meet the FRA requirements
for accuracy. While the indicators
are capable of meeting this FRA
accuracy, proper testing and main-

mpo wp
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tenance procedures also are re-
quired. Other requirements of
FRA Rule 229.117 are: speed in-
dicator must be located so that it
can be clearly read by the engineer
from his normal ecab position
and under all light conditions;
speed indicators must be tested
as soon as possible after departure
by use of speed test sections or
equivalent procedures. Measured
milepost spacing at various loca-
tions should comply with this rule.

A variety of speed indicators
and recorders are presently in use
including:

GE dual range speed indicators

Barco mechanical indieator/
recorder

Barco electronic indicator/re-
corder

Chicago Pneumatic mechani-
cal indicator/recorder

EMD radar type indicator;
used on 50 Series units

Pulse electronic indicator/re-
corder

Vapor electronic indicator/re-
corder

Some of the deficiencies or
problems encountered with speed
indicators are:

1. Totally inoperative

2. Inaccurate

3. Stuck at a fixed point

4. Does not operate above, or

below a specific mph

5. .Does not have a consistent

error throughout the opera-
ting range.

Many of the electric (electronic)
type indicators can be checked on
the unit and can be fixed and re-
calibrated in a minimum of time

if nothing is seriously wrong.
While the mechanical type also
can be checked on the unit, in
some cases they will have to be re-
moved for repair and calibration.
An outline of a good inspection
and calibration for mechanical
speed recorders follows:

1. Inspection of:

Axle angle drive unit for flex-
ible axle-driven shaft and drive
spade. Gear-change-type for
proper wheel size compensating
gear ratio.

Mechanical drive system for
wear, damage, supporting braces
and drive cable routing. Minimum
bend of drive cable to be 36-inch
radius, at all directional changes
of flexible drive cable.

Speed indicator/recorder for
general mechanical condition. Par-
ticular attention to be given to:
stylus, recording tape guides and
retaining devices, hinges, fasten-
ers, speed limit decal and provision
for wire seal.

2. Calibration Verification

All inspection and repair(s) of
speed system to be performed
prior to calibration verification.

Apply axle angle drive assem-
bly to calibrating machine, should
type of calibrating machine used
be incapable of driving at axle
drive shaft. Speed signal input to
be applied at available location
furthest from the speedrecorder.
Mechanical drive system NOT ver-
ified by use of test machine, MUST
be thoroughly inspected and man-
ually tested for functional opera-
tion.
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Measurement of speedrecorder
driving wheel must correspond to
wheel size compensation device.

Chicago-Pneumatic speed sys-
tem must be equipped with wheel
size compensating gear(s) for
wheel size of driving wheel of
locomotive.

Barco speed system using model
DPC-85 and DPC-FL-85 recorders
to be equipped with 40 inch wheel
compensating unit.

Speedrecorder verification of
calibration to be performed with
speed signal inputs for 10, 20, 40
and 60 miles per hour. Speed indi-
dicator and recorder rcadings must
coincide within = 3 mph.

Locomotive overspeed protection
device must be checked for speed
setting and functional operation at
maximum permissible speed plus
5 mph for locomotive being tested.

3. Calibration of Mechanical
Speedrecorders

Calibration of speedrecorder to
be performed by supplying known
speed signal inputs at axle-driven
shaft of angle drive unit.

Various types of speedrecorder
calibrating machines are in use
that supply speed signals for re-
corder verification,

Speedrecorder calibration re-
quirements must verify:

a. Condition of mechanical drive
system.

b. Proper gear ratio of the wheel
size compensating device to
locomotive wheel being sensed
for speed.

¢. Calibration of speed indicator
and recording device. Verifi-
cation must be performed with

speed signal input applied in
BOTH rotational directions.
When calibration machine used
is unable to test the above require-
ments, manual testing and inspec-
tion must be performed to verify
requirements of both directions of
rotations.

B. Periodic Inspection vs.
Maintenance Periods

Rule 229.23 covers the general
requirements for periodic inspec-
tions. It states that inspections
must be made where adequate
facilities are available and com-
plete underneath inspection can be
safely made., The time interval
between periodic inspections is 92
days, which cannot be exceeded
except when out-of-use credit may
be used to extend next inspection
per Rule 229.33.

Another requirement of Rule
229.25 is that information covering
each periodic inspection must be
recorded on Form FRA F6180-49A
and that the form must be signed
by the person making the inspec-
tion and his supervisor.

One railroad specifies that on
T-day and 30-day inspections, the
FRA inspection requirements are
checked on Form F6180-49A and
air brake record Form to make
sure that all inspections are cur-
rent. Computer printouts indicate
when FRA inspections and sched-
uled maintenance are due, although
they may not be performed at the
same time. These computer rec-
ords are made available whenver a
unit arrives at a maintenance ter-
minal, The inspection period chosen
by the FRA of 92 days fits well
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with maintenance intervals which
are in multiples of 90 days. Al-
though the primary part of sched-
uled maintenance is preventative
in nature, this is also the time for
inspection of the entire locomotive
and correction of any defects
found.

The goal of most railroads is to
be able to get a locomotive to run
90 days between tie-ups for main-
tenance attention. This will re-
quire considerable time and effort
on the part of railroads and sup-
pliers. Everyone must work to-
gether if satisfactory solutions are
to be found to the problems in the
way of this goal.

Some of the tasks that limit
locomotive maintenance intervals
are:

1. Traction motor gear cases
2, Traction motor support
bearings

Exhaust manifold carbon traps
Journal boxes (oil)

Fuel filters

Lube oil filters
Fiberglass air compressor
filters

Carbody fiberglass filters
Eductor tubes

The above list does not contain
any items that could not be done
on most service tracks, providing
units are over pits. However, the
amount of labor required could
slow down servicing operations too
much,

Item 6, lube oil filters, can be
extended to 90 days or longer by
use of the “long-life” filters. A
number of the other items have
been extended to longer time peri-

NP oA,

.

°w

ods by some railroads depending
on operating conditions and mile-
ages run by the locomotives.

C. Load Meter Testing

In accordance with FRA Part
229.27(b), load meters must be
tested annually and cannot have
more than b percent error. Methods
of testing load meters generally
is by comparison with a meter
tester which must have an ac-
curacy of 1 percent or less. This
committee recommends that the
meter tester be checked against a
master meter -calibrated weekly
in order to assure dependable ac-
curacy. A record of the tests,
including date tested, location,

. signature of the person doing tests

and his supervisor must be made
on Form FRA F6180-49A.

The newer type of load meter is
dual range, showing dynamic brake
amperage as well as current in
power. There is no need for spe-
cial meter testers for each por-
tion, as the one tester will work
for both ranges.

All types of load meters are
highly damped in order to perform
properly when exposed to the vari-
ous vibrations of locomotive op-
eration. During testing, as the
load meter pointer nears its set
position, the meter should be
tapped lightly so as to simulate
locomotive gperation and vibration
and improve accuracy of readings.
Tests should be made several
times to see if they repeat the
same readings and verify errors.

In order to save time and labor,
load meters can be tested in place
on locomotive whenever possible
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rather than removing and taking
to the shop for bench testing.
Load meters found with more
than 5 percent error must be cor-
rected by rework or replaced with
a qualified meter.

D. Air Brake Record

Brake equipment must be in-
spected and maintained in accord-
ance with current FRA Locomotive
Safety Standards, Part 229.27 cov-
ering annual tests and Part 229.29
coverihg biennial tests. A record
of date tested, cleaned and re-
paired and person doing work
is made on Form FRA F6180-49A
and report certified to be correct.

A separate card record may also
be maintained in the cab showing
all the individual components and
the date and place each were
cleaned and tested. This enables
maintenance personnel to identify
the specific requirements for each
item showing when last serviced.
Air gages and handbrakes are
algo included on record card along
with all Annual and Biennial FRA
requirements.

A separate record is required
if a railroad chooses to fragment
the work and do portions at inter-
vals, such as 8 months, 6 months
or others, rather than the com-
plete air schedule at the annual
or biennial times specified by
Rules 229.27 and 229.29. This op-
tion is covered by part (4) of Rules
229.27(a) and 229.29(b). Railroads
with maintenance tasks scheduled
to provide equal labor require-
ments at each normal maintenance
period may consider handling the

air brake equipment in the same
manner.

The intervals specified for air
brake equipment testing can line
up with preventive maintenance
program scheduling in most cases.

E. Window Glazing-FRA Part 223,
Safety Glazing Standards —
Locomotives

Programs should be designed to
retrofit approved glazing material
on all non-equipped units by the
deadline of June 30, 1983.

Locomotives being completely
rehabilitated or undergoing heavy
repairs are most likely candidates
to be completely outfitted with
FRA approved glazing. Locomo-
tives that will not go through this
program can be retrofitted in
scheduled phases at running main-
tenance plants. The FRA regula-
tions covering handling of broken
windows are quite complex owing
to the many variables involved.
Instructions to maintenance per-
sonnel should be complete and
clear so that action taken will not
violate FRA rules,

Care is necessary in handling
and applying the new certified
glazing materials. Although those
certified safety glazings are de-
signed to withstand heavy impacts,
the edges chip very easily and
render the material unsuitable for
use. Therefore, glazing should be
handled with care and should be
installed with plastic tools. Do
not use metal tools. Prior to the
installation of sliding side window
glazing, inspect tracks and sash
for excessive wear, distortion, mis-
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alignment or conditions that could
cause leakage and difficulty in
opening and closing windows. Re-
place excessively worn or dam-
aged hardware with new sliding
window assembly.

Certain of the glazing materials,
other than glass, are readily sus-
ceptible to scratching owing to
careless handling and cleaning with
abrasive cleaners. Windows made
of material, such as Lexan, should
be cleaned with lukewarm water
and a mild soap or detergent ap-
plied with a clean sponge or soft
cloth. Do not use cleaning agents
containing abrasive materials.
After cleaning, wash thoroughly
with clean water and wipe with
soft sponge or cloth to remove
water spots. There are other pre-
cautions to take depending on the
type of material used, and those
should be obtained from the glaz-
ing supplier.

Kits of glazing materials and
hardware are available from a
number of sources. This may be
a convenient way to purchase.

v
FOLLOW-UP ON PREVIOUS
TOPICS
A. Air Cooled Vs. Water Cooled
Air Compressors
B. GE Fuel Fires
C. Crankshaft Welding Specifi-
cations
A follow-up on previous subjects
begins with air compressors:
Air Cooled versus Water Cooled
Air versus water is like a pen-
dulum swinging back and forth.
Several railroads are again recon-

sidering the air cooled air com-
pressor. One railroad on this com.
mittee has standardized on air
cooled compressors and has both
Westinghouse and Gardner-Denver
compressors. Those have been ap-
plied by the railroad as well as
both locomotive manufacturers on
new equipment.

The' gear pump system can be
applied to both water cooled and
air cooled Gardner-Denver com-
pressors. The Wabco machine uses
a piston type oil pump. To the best
of our knowledge the Wabco com-
pressor does not have full flow oil
filtration available,

The primary advantage cited in
favor of the air cooled compressor
concerns the freeze damage poten-
tial of the water cooled compres-
sor. This mode of failure can be
due either to failure to drain the
cooling system of the locomotive
or to failure of the compressor it-
self to drain when the entire cool-
ing system is drained.

The automatic drain valve has
improved technology to protect
the entire cooling system against
freezing and, in turn, protect the
air compressor.

Where compressors have frozen
after the cooling system has been
drained, sludge in the compressor
system has been the primary cause.
Anti-sludge water systems were
released for compressors in 1973
(EMD reference M. 1. 144, Rev. A).

In general, air discharge tem-
peratures from air cooled com-

pressors are higher and that is the

primary reason for shorter valve
life. In addition, higher discharge
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Original
Quality

GENERAL RADIATOR
REPLACEMENT CORES...

for diesel locomotives and work equipment, are
designed by experienced engineers to equal or
excell the cooling capacity and ruggedness of
original equipment. For years, Chromalloy
Radiator has supplied the railroad industry with
jacket water and oil cooler cores, cab heaters,
intercoolers and fuel oil preheaters.

Write for Catalog and prices.

Solving heat transfer
problems through
custom engineering

General Radiator Division
Chromalloy American Corporation
Mount Vernon, Illinois
Phone: 618 242-5180
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rotary or electric driven air com-
pressors,

GE Fuel Fires

The General Electric engine has
been prone to fire damage as a
result of fuel line ruptures. Those
lines are normally the low-pres-
sure lines connecting the manifold
with the fuel injection pumps. The
lines are a convenient handhold
when climbing on the engine ramps
to inspect the upper areas of the
cylinder or exhaust manifold. After
the hoses have been abused in this
manner, they are prone to having
leaks in either the hose or fittings.
Anytime a leak occurs, it often is
directed toward the hot exhaust
manifold.

General Electric Company has
been trying for some time to de-
velop an alternate low-pressure
fuel line arrangement. This has
included an improved low-pressure
hose with stronger fittings as well
as a steel line arrangement. GE
also has an alternate arrangement
under consideration for testing
some time during 1981. This de-
sign has a flow through fuel in-
jection pump with separate supply
and return fuel lines.

One other part of the low-pres-
sure system that has contributed
to fire damage is the crossover
line from the right bank to the left
bank that crosses under the ex-
haust manifold at the turbo-
charger. Hopefully at the time

this paper is presented in Chicago,

.more positive information will be

known *on this fuel system ar-
rangement.

Crankshaft Welding Specifications

During our convention last year,
we chided the locomotive manu-
facturers to become more heavily
involved with the railroads con-
cerning crankshaft repair.

EMD still does not consider
welding a method of crankshaft
repair. EMD still is for chrome
plating with a2 maximum of .030
for 645 engines and .070 on 567
engines. EMD states that all
crankshafts coming to its recla-
mation program can be salvaged
by plating with only 1% shafts
per month requiring weld. There-
fore, it does not believe the ex-
pense for the necessary equipment
is justified. However, this does
not reflect the total number of
EMD scored shafts from the in-
dustry that could be repaired by
welding.

General Electric, on the other
hand, is quite involved with this
process and has been working
with two crankshaft repair fa-
cilities (Precision National and
Chrome Crankshaft) over the past
two years.

A crankshaft repair specifica-
tion covering the welding of shafts
for 7TFDL engines is being pre-
pared for distribution on request.
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DIESEL MECHANICAL
MAINTENANCE
Six-Year Index

1980

Fuel Economy through

Improved Maintenance in the
Coming Decade

Fuel conservation

Winterization

Utilization of on-board load

test

New FRA Rules

Welded crankshafts

1979

Maintenance for High Reliability

1.
2.
3.

Ll o

PRADRN

Welded crankshafts

G. E. power assemblies
Assigned maintenance
terminals

Radiators

Dye and cooling system
Air compressors

Viscous and gear dampers
Hard bore liners
Progress toward elimination
of oil leaks

1978

Problems, Causes, Prevention

and Repairs
Power assembly water leaks
—E. M. D.
Turbos—Diagnosis of failures
to replacement
Winterization
Update
a. Viscous dampers
b. Grooveless connecting rod
and main bearings — G. E.
¢. Solid low pressure fuel
lines — G. E.
d. Air compressor

Eal ol ol o

1977

Better Management of
Mechanical Maintenance
Air compressor
Crankshaft failures
Vibration dampers
Fires — mechanical
Road failures

1976

Improved Locomotive Availability

1.

o oo o

W

©eae o s

by Judicious Maintenance
Recommended maintenance
schedule

. Definition of availability
. Quality control

Update on truck maintenance
Progress report

a. Piston reclamation —G.E.
b. Exhaust silencers

¢. Scored liners—G. E.

d. Scored liners — E, M. D.

e. Engine air filters

f. Engine fluid temperatures

. Storage of Diesel Engines —

short term

1975

Progressive Action on
Maintenance and Ecology
Engine protective devices
Cleaning G.E. oil coolers
G. E. cooling system improve-
ments
G. E. Turbo labyrinth seal
Reclaiming diesel pistons
Crankshaft failures
Scored liners EMD 645
Exhaust mufflers
Economics of 3 cylinder vs. 6
cylinder air compressors

. Rotary air compressor, G.E.
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J. J. BUTLER
Chief Mechanical Officer
Consolidated Rail Corporation
Philadelphia, PA 19104

EXCERPTS FROM SPEECH OF J. J. BUTLER TO LMOA .
April 1, 1980 — Sheraton Motor Inn, Altoona, PA

Good evening ladies and gentle-
men, it is indeed a privilege and
a pleasure to receive this honor-
ary life membership in LMOA
from my fellow locomotive mainte-
nance officers.

I have been a member of the
LMOA for 25 years, cver since I
was a foreman at the old Erie
Avenue, Philadelphia Enginehouse
on the former Reading Railroad.
This Association has been invalu-
able to me as I continued my
career in the mechanical depart-
ment. Obviously I have gained a
great deal of technical know-how
from the LMOA papers, conven-
tion meetings and pre-convention
presentations such as this. But
just as important, in my eyes, are
the personal relationships that
have come about through this or-
ganization. Through LMOA, I
have become friends with some
very fine people and it is always

a personal pleasure for me to at-
tend these functions and meet these
friends again.

As you can see by the agenda,
one of the presentations at this
meeting concerns locomotive utili-
zation. That topic as well as the
others on the agenda, will provide
you with ideas and innovations
which will enable you to do a bet-
ter job for your company. It is
this opportunity for free exchange
of ideas that perhaps is the most
important reason to support the
LMOA and to attend its functions.
I urge each of you to participate
enthusiastically in this endeavor
and to encourage your colleagues
on your home roads to join the
LMOA.

I am grateful for this honor and
thank you for this opportunity to
speak. I will look forward to see-
ing you at our convention in Chi-
cago.
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PERSONAL HISTORY

DAVID G. GOEHRING

Born Pittsburgh, Pennsylvania,
September 28, 1930. Lived in a
rural area until he entered college
in 1949. Received a Bachelor of
Science degree in Mechanical En-
gineering from Lafayette College,
Easton, Pennsylvania, in 1953, and
was accepted into the Pennsylvania
Railroad Mechanical Department’s
Junior Engineering Program. In
late 1953, his railroad career was
interrupted in order that he could
spend two years with the Army.

His training program was com-
pleted in 1958, and his first
assignment was Relief Assistant
Foreman in the car shop, Pitcairn,
PA. This was followed by assign-
ments in Harrisburg, Philadelphia,
Lewistown, and Renovo in Pennsyl-
vania, and as Master Mechanic in
Chicago, Illinois.

In 1968, he accepted the position
of Chief Mechanical Officer, Le-
high Valley Railroad, a position he
held for three years when Amtrak
asked him to head their locomotive
department in December, 1971.

While at Amtrak, he has held
various positions in the Mechanical
Department and is currently
working with the maintenance
planning of car and locomotive
equipment and associated budgets.

He and his wife, Anne, have four
children. They live in Gaithersburg,
Maryland, where a modest garden
and yard keep him occupied in his
gpare time. On weekends and va-
cations, they can often be found in
their cabin along a cool stream in

the mountains of central Pennsyl-
vania.

He serves on the Board of Trus-
tees of Robert Packer Hospital,
Sayre, Pennsylvania, and is active
in the Boy Scouts of America.

INTRODUCTION

The New Developments Commit-
tee herewith provides LMOA with
an explanation of the new AAR
Standard Rating For Fuel Con-
sumption. We agree with the AAR
that it is time to stop trying to
decide the fuel consumption of a
given locomotive based on an indi-
vidual builder’s standard or a rail-
road’s test procedure. Now loco-
motive fuel consumption will be
expressed in terms of pounds of
fuel required to produce a net
traction horsepower hour with
variables such as atmospheric
pressure, ambient temperature,
specific gravity and higher heat-
ing value of fuel all brought to
an AAR standard condition.

This paper also provides pro-
cedures for testing locomotives in
the Dynamic and Static modes.
Once a railroad has these data
for various locomotives in its fleet,
it will have a valuable tool for
selecting a locomotive by its cost
to do work in a particular assign-
ment and the sizing of a consist.
Through periodic retesting, plans
for locomotive overhaul or replace-
ment can be developed.

The second part of the paper re-
ports on new products offered to
the railroad industry over the past
year. Thse include an EMD trac-
tion motor gear case seal, a Farr
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INSTALL THE NEW KIM HOTSTART PRE-LUBE
& PRE-HEATING SYSTEM ON YOUR LOCOMOTIVE
OR INDUSTRIAL ENGINE.

*PATENT APPLIED FOR.

w

S

~

8
9

FEATURES

Maintains desired engine block tem-
peratures in both coolant and lube oil
while locomotive or engine is shutdown

Over 100% return on investment at end
of first year

Complete pre-lubing of bearings and
oil gallery while engine is shutdown

Electrical-mechanical flow type heal-=
ing system

Complete elimination of air pollution
and noise pollution

Self-contained components are pre-
wired and palletized in compact indus-
trial package.

Solid state remote control built-in alarm
system

Fused 115 volt junction box control volt-
age regardless ol applied voltage
Flow control detection valves,
motor relay lockouts

and

BENEFITS

Tremendous cost savings in precious fuel
plus intangible cost savings on other aux-
illary equipment due 10 unnecessary wear
while idling

Annual fuel savings of 12,000 gallons per
locomotive

Eliminates wear caused by cold weather
starts that result in coslly damage to hard-
to-get internal parts

Absolute minimum maintenance

Conforms to all existing and long run en-
vironmental agency requirements

Assures simple and short time installation
requiring less than 12 cubic feet of space
(24" x 48" x 18")

Eliminates locomotive freeze-up on elec-
trical power failures, element failures and/
or coolant flow failures

Eliminates hazardous working conditions
in high voltage area.

Additional safety features to shut system
down in case of insulficient flow

SIZES FROM 6000 WATTS FOR INDUSTRIAL ENGINES TO 18000 WATTS FOR

KiMHotstart

The Ultimate In Engine Preheating

DIESEL LOCOMOTIVES. VARIOUS VOLTAGES AND PHASING AVAILABLE.

KIM HOTSTART MANUFACTURING CO.
P.0. BOX 42, SPOKANE, WA 99210

TELEPHONE—509/534-6171
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“slammer,” new locomotive models
from EMD and General Electric,
and an update on the Pulse Speed
indicators and recorders.

AAR STANDARD RATING
FOR SPECIFIC
FUEL CONSUMPTION

With the escalating cost of diesel
fuel, all railroads are more con-
cerned with the fuel efficiency of
both old and new diesel electric
locomotives. Old power is reviewed
from the standpoint of overhaul
or replacement. New locomotive
fuel efficiency is a key factor in
locomotive purchases.

To assure a uniform method of
comparison of specific fuel con-
sumption of diesel electric locomo-
tives, the AAR is developing a
standard rating for specific fuel
consumption. With the specific fuel
consumption for all makes and
models specified to a common base,
all data — published or test — will
be directly comparable. The pro-
posed AAR standard will be re-
viewed by commenting where
appropriate on the specific sec-
tions which are in bold type.

STANDARD RATING FOR SPE-
CIFIC FUEL CONSUMPTION
OF DIESEL ELECTRIC LOCO-
MOTIVES SCOPE: To assure
uniform method of rating the spe-
cific fuel consumption of diesel
electric locomotives.

When required by the pur-
chaser, the manufacturer must
provide the data on fuel consump-
tion expressed in pounds per hour
and provide net traction horse-

power under the AAR standard
reference conditions at 40 MPH
for all throttle positions, including
idle, low idle and dynamic brake
with full field excitation. The
manufacturer must furnish similar
type data for additional speed or
speeds specified by the purchaser.

Note that the fuel performance
will be based on net traction horse-
power, which is the output of the
main generator. The objective is
to determine the useful work per-
formed by the locomotive per unit
of fuel. While drawbar horse-
power-hour would be the ideal
comparison, methods for accurate-
ly making this measurement are
not currently available. Main gen-
erator output is measurable for
either static or over-the-road test-
ing. A typical locomotive opera-
ting speed is specified to establish
the operating point for main gen-
erator efficiency.

DEFINITIONS:

(a) Traction Horsepower
The traction horsepower ra-
ting of a locomotive diesel
power plant is the manufac-
turer’s published input horse-
power to the main generator
for traction purposes, at AAR
reference conditions, when all
locomotive auxiliaries are op-
erating as necessary to main-
tain builder’s locomotive de-
sign specifications except, (1)
the air compressor is unloaded,
(2) no other power to be pro-
vided. for other than that
required for engine operation,
(3) fuel heater to be cut out.
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THE FIRST MAJOR BREAKTHROUGH
IN DIESEL LOCOMOTIVE FILTERS!

Today's high speed and high capacity railroading have
demanded an ever increasing rise in peak efficiency of
filters. The highly improved M & J filter meets that
need. It's constructed so that the pleats are mechan-
ically ganged and connected to a flexible mesh in
such a way that all pleats are free to move in unison
and maintain pleat separation at all times undar
varying oil pressures.

/ c! DIESEL LOCOMOTIVE
s FILTER CORPORATION
¢ A 805 Golf Lane — Bensenville, Illinois 60106

Telephone: Area Code 312 - 595-4562
THE ORIGINAL DIESEL LOCOMOTIVE FILTER



384

Committee on New Developments

(1) Traction Horsepower
Using the generator
efficiency curve, horse-
power input into the
main generator can be
found thus:

Traction Horsepower=
Main Generator Horsepower

Generator Efficiency

The objective in specifying AAR
reference conditions and locomo-
tive accessories operated to main-
tain builder’s design specifications
is to take into account that the
maximum auxiliary load is not re-
quired at AAR conditions. Radi-
ator fans are sized to provide full
cooling at 100°F plus. At the
AAR 60°F ambient, proper water
temperature is maintained with
partial fan load. On EMD units,
a reduced number of cooling fans
will be operated. With GE’s re-
cently introduced variable-speed
fan drive, the fan operates at a
lower average horsepower.

As blowers are direct drive and
vary only with engine speed, this
auxiliary load can be adjusted only
for air density at 60°F.

(b) Brake Horsepower
The brake horsepower of the
locomotive diesel engine is the
published traction horsepower
plus the actual accessory
horsepower required at the
AAR reference conditions.

Again the raditor fan horse-
power should be that required for
AAR conditions provided the fan
drive horsepower is variable.

(¢) Net Traction Horsepower
The net traction horsepower*
is the DC electrical horsge-
power output of the main
generator.

(1) Horsepower at the output
of the main generator can
be determined as follows:

Net Traction Horsepower=
Gen. Volts X Gen. Amps

746

or where output is read in

watts:

Net Traction Horsepower=
Watts

746
*Note: This is observed data
that must be corrected to
AAR standard conditions.

As mentioned previously, main
generator horsepower output or
net traction horsepower can be
readily and accurately measured.
Procedures developed for normal
load boxing can be utilized.

- (d) Auxiliary Horsepower

The auxiliary horsepower is
the actual power required to
operate locomotive accessories
required to maintain locomo-
tive design specifications at
A AR reference conditions.
These accessories will include
but are not limited to cooling
fans, traction motor blowers,
unloaded air compressors, etc.
Each accessory is to be rated
in accordance with AAR ref-
erence ambient conditions.

The definition of auxiliary load
further reinforces the intent to
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Texaco

and Systematic
Engineering
Service

Assure lower maintenance costs, better performance with

Railroad Lubricants

m Atlanta/Boston/Casper/Chicago/Dallas
R El Paso/Houston/Los Angeles

New Orleans/New York/Orlando/Philadelphia

Seattle/Tulsa/Washington , ,

RATLWAY
PRODUCTS

OF

EXCELLENCE A Houston Company

Modermn Transportation Supplies

1090 C Shary Circle
Concord, CA 94518
(415) 798-6263
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credit fuel efficient auxiliaries
such as variable speed fans for
the resulting economy.

(e) AAR Standard Reference
Conditions are:
(1) Barometer=28.86" mer-
cury
(This corresponds to ap-
. proximately 1000’ alti-
tude above sea level.)
Air Temperature=60°F
(15.6°C)
Fuel Temperature=60°F
(15.6°C)
Specific gravity of fuel=
845
(The weight or density of
fuel=17.043 pounds/gallon
Fuel high heat value=
19,350 BTU/pound
(Measured by Baum cal-
orimeter)

As the three builders consulted
on the fuel specification utilize
different standard conditions, the
resulting AAR standard conditions
are a compromise. Only fuel and
air temperature values were com-
mon for the builders.

The selection of the standards
was based on present day condi-
tion. A barometric pressure of
28.86 inches of mercury corre-
sponding to approximately 1000
feet above sea level was accepted
as typical of average railroad op-
eration.

The fuel specific gravity and
higher heating value selection were
based on the results of fuel sam-
pling on four major railroads. As
" two were Eastern railroads and
two were Western railroads, it
was felt that the results should

)
€))
(C))

®)

represent the total railroad in-
dustry.

The fuel sampling also indicated
a lack of correlation between fuel
higher heating value as determined
by a calorimeter and the HHV
determined by specific gravity.
The use of specific gravity and
API tables produced an average
error of 1.2%. ‘As fuel testing re-
quires a high degree of accuracy,
the standard for fuel HHV speci-
fies that it will be determined with
a Baum calorimeter,

With the annual fuel bill for
U.S. railroads already measured
in billions of dollars and individual
railroads spending as much as
$400 million, all railroads should
have the capability of establishing
the heating value quality of their
fuel supply. Although fuel is pur-
chased in gallons, it is the BTU
content that makes the wheels go
round. The equipment required to
perform the test can be purchased
for under $10,000. With training,
the test can be performed by com-
petent lab personnel. For rail-
roads that do not want to develop
this capability, commercial labs
throughout the country can pro-
vide this service, '
Summary

The following diagram visually
portrays the new AAR definitions,

SPECIFIC FUEL
CONSUMPTION —
STATIC TEST
Two major questions arise when
determining specific fuel consump-
tion. One, the amount of fuel
burned over a specific period of
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ENGINE / NET
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All horsepowers are to conform to AAR standard reference conditions.

time and, two, the amount of use-
ful work being performed by the
locomotive under test. The meas-
urement of both fuel consumption
and work performed (generator out-
put) are required for an accurate
test. Both measurements are neces-
sary because some locomotives
operate with a constant fuel rate
while others operate at constant
horsepower. Fuel rate alone does
not reflect actual locomotive ef-
ficiency.

The Static or Load Box test
will provide the basic measure-
ments of fuel consumed and work

performed for each unit on a notch

by notch basis. Static testing

offers the following advantages:

1) A reasonable correlation with
over-the-road testing.

2) The test unit will be out of
service for a minimum amount
of time.

3) A minimum investment in man-
power is required.

4) Most railroad shops will find
the instrumentation and hard-
ware required to be readily
available,

5) The test has a high potential
accuracy (* 0.256% to 0.50%).

Reliability and Service

HUGHES RAILWAY SUPPLIES Inc.
934 Suburban Station Building
Philadelphia,

Penn. 19103
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Before testing can proceed, the
various systems on the locomotive
should be known to be in good
condition. This action will enhance
the potential accuracy and repeat-
ability of the test results. The
Committee strongly recommends
checking the following items:
1) Cooling System including fans,

radiators and temperature con-

trol devices.

2) Air Filtration System — engine
air filters.

3) Fuel Systems, including fuel
filters, injection equipment and
fuel lines. Injection timing,
rack length and governor set-
tings (engine speeds) should be
verified.

Note: If the unit is equipped

with a fuel preheater, it should

be cut out.

4) Engine air exhaust including

valve timing, condition of turbo-

chargers, after coolers, air leaks
from turbo to cylinders, ex-
haust leaks from cylinders to
turbo, any restrictions of air
flow (carbon build-up, ete.).

Note: G.E. recommends pre-

turbine temperatures be veri-

fied to within prescribed limits.

Electrical System —all non-

essential accessories should be

turned off, including lights,
electric heaters or air condi-
tioners, radios, ete.

6) Air Compressor — should be in
the unloaded state during test.
The following equipment is re-

quired for the test:

1) A calibrated platform scale
with either a 500 or 1000-1b.

5

~—

capacity. Would suggest a large
dial and pointer-type scale as
preferable to a balance beam-.
type scale.

2) A clean 55 gallon drum with
one end cut out.

3) A calibrated 5000 amp shunt,
meter and leads for generator
current.

4) Calibrated meter and leads for
generator voltage.

6) Two accurate thermometers or
thermocouples and thermo-
couple readouts.

6) An accurate barometer.

7) An accurate stop watch.

8) One or two extra fuel transfer
pumps.

9) Assorted hoses,
valves,

After the locomotive is on the
load box, proceed to re-sequence
the fuel piping so that all fuel
lines that normally run to the fuel
tank are run to the clean 56 gallon
drum. The platform scale with the
drum on it should be placed on
level ground along the locomotive
near the fuel booster pump. The
suction line from the locomotive
fuel tank should be disconnected
and replaced with a hose of equal
size to the 55 gallon drum (to
within 6 inches of the bottom of
the drum). All hoses should run
either level or downward toward
the 656 gallon drum. Care should
be taken when laying the hoses in
place to prevent kinks or sags in
them, The hoses should not touch
the sides or bottom of the drum
as they run into it.

During the testing, the drum
can be filled between test runs

fittings and
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by using a spare fuel pump so that
fuel is drawn from the locomo-
tive fuel tank. A second spare
fuel pump may be used in order
to reduce the time required for
this task.

~Again we point out that the air
compressor should be run in the
unloaded state. All unnecessary
auxiliary loads such as electric
cab heat, lights, ete., should be
turned off. With EMD units, it is
required to manually control cool-
ing fan operation to prevent un-
intentional fan cycling during the
test. Engine water temperature
should be maintained in the range
of 170 to 190°F.

On some G.E. units equipped
with an eddy current clutch in the

cooling system, the clutch must .

be electrically jumpered at either
full speed or at intermediate speed,
in order to prevent cycling.

With the fuel piping completed
and the drum filled, the engine
should be brought up to tempera-
ture. Run the engine in throttle 8
for approximately one hour to in-
sure that all engine temperatures
and pressures have reached a
steady state. This also will allow
sufficient time to stabilize genera-
tor efficiency. For best accuracy
and repeatability, start testing at
throttle 8 and then proceed through
the lower throttle positions in
their normal downward sequence.
After each subsequent throttle
change, allow approximately 10
minutes in order to again reach a
steady state.

The fuel return hose(s) should
be suspended over the 55 gallon

drum in such a manner that their
ends are above the level of the
fuel. It will then be possible to
observe the amount of fuel being
returned. After the warm-up peri-
od, a steady flow of fuel should be
observed from the fuel return
hose(s). During the measurements,
care should be taken not to dis-
turb the hoses.

During each run, the length of
time required to burn a weighed
amount of fuel should be timed
with the stop watch. It is recom-
mended that no less than 100 1b.
of fuel be burned at run 8 and no
less than 16 1b. of fuel be burned
at idle. To insure repeatability
and insure a stabilized engine/
generator system, obtain at least
three complete readings of all re-
quired data at each throttle posi-
tion. The throttle 8 readings
should easily repeat within 0.26%.

At the same time the fuel is
being timed, the following addi-
tional measurements should be
taken:

A. Generator Current

B. Generator Voltage

C. Barometric Pressure

D. Ambient Air Temperature

(Inlet air temperature)

E. Fuel Temperature (fuel in 55

gallon drum)

At sometime during the test, a
fuel sample should be taken from
the drum. This sample should
later be analyzed to determine its
fuel higher heating value in
BTU’s/lb. and specific gravity.

With the data taken, the cal-
culations should be done as fol-
lows:
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Now your diesels
can tell you
when they need
acheck up.

L Y e ——— - e SCIOAHNIO-ALIINS, INC. me sonsy st s o s e «0 e
I - O
- = - ==
Y :% =
Vi
' ow {100} ) * b ow (x100) T
By comparing test results you can see disaster coming.
of the same diesel... And prevent it

Every year people who use diesels invest millions of dollars
and man hours in maintenance programs trying to prevent
something they can't see or hear. Torsional vibration. Un-
checked it can cause broken shafts, mutilated gears, cracked
couplings and more. Yet until an engine component is damaged
or breakdown occurs, it often goes undetected. That's why
maintenance work has to be performed at regular intervals,
whether a diesel engine needs it or not.

But Scientific-Atlanta is changing all that. Our new 2524
Torsional Order Analyzer brings you a new kind of instrument
that uses recently developed FM incremental techniques to de-
tect torsional vibration's destructive force. The new technology

United States: Randolph Park West, Randolph Township, NJ 07869 Telephone 201.361-3100, TWX 710.987-7946
Canada. 1640 Bonhill Road, Unit 6, Mississauga, Ontario, LST 1C8, Canada. Telephone 416-677-6555, Telex 06933600
Europe: Horton Manor, Stanwell Road, Horton, Slough SL3SPA, England.

Telephone Colnbrook (02812) 3211, Telex 849406
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involves electronically measuring shaft angular velocity to deter-
mine normal levels of torsional vibration, from which by visual
comparison you can subsequently spot abnormal levels —

the first signs your diesels need help.

Unlike mechanical and electrical torsiographic instruments
on the market, the 2524 supplies data over the entire RPM
range of your engine. And unlike lab instruments ours is tough
and portable for on-site test-
ing. Just 24 lbs. with re-
chargeable batteries and
self-contained X-Y plotter

Do your dampers, drive
shafts, gears or couplings
need help? Should a defec-
tive part be repaired or re-
placed? Or has a new engine
component been installed
properly? Find out with the
Scientific-Atlanta 2524 Tor-
sional Order Analyzer It costs
too much to guess.

For more information, call Bob
Hasal at (201) 361-3100. Or write us.

Scientific
Atlanta



392 Committee on New Developments

EMD
1) The observed fuel rate varies with fuel temperature and fuel
specific gravity.

2) The observed brake horsepower varies with fuel temperature,
ambient air temperature, barometric pressure and fuel higher
heating value

3) The observed traction horsepower varies with engine brake horse-
power and locomotive auxiliary horsepower.

4) Locomotive auxiliary horsepower varies with engine speed and
ambient air density (temperature and barometric pressure).

For a proper evaluation and comparison of load box test results,
it is considered necessary to correct the fuel burned and work done
to standard AAR reference conditions.

A. Obtain the auxiliary horsepower (provided by EMD for throttle 8).

CHP=Compressor Horsepower----unloaded

AGHP=Auxiliary Horsepower (all accessories off)
TMBHP=Traction Motor Blower Horsepower

CFHP=Cooling Fan Horsepower
ISBHP=lnertial Separator Blower Horsepower (if applied).

Note: The auxiliary horsepowers provided by EMD are tor
throttle eight rated engine speed and 0.070 LBM/FT
ambient air density. Actual speed and site or ob-
served conditions require the following adjustments:

CHP, = CHPX- (TBRPM) (EMD Data Sheet, Line 23)

AGHP = Constant, no adjustment required (EMD Data Sheet, Line 14A)

3
rem 3 . B.P. , 550 (EMD Data Sheet,
TMBHP, = TMBHP X "rsmm) X 35703 X Zo+a.T. Line 24)
CPHP, = CFHP X ( )3x B.P. y 550 _ y x5, Fans Runnin
-rsmm 29.03 ~ G6O+A.T, . 9
(EMD Data Sheet, Line 21)
3
550 __ (EMD Data Sheet,
ISBHP, = ISBHP X (7gain) X 30763 X Feosmm: Line 22)

B.P., = Test Site Barametric Pressure
A.T. = Test Site Ambient Air Temperature

B. Total Corrected Auxiliary Horsepower Observed (TCAHPO) as follows:

TCAHP, = CHP, + AGHP + TMBHP, + CFHP, + ISBHP, (EMD Data Sheet,
° A A A A Line 25)

C. The Observed Traction Horsepower (THPO) as follows:
Volts X 8
THP, = 536 X Generator Efficiency
(EMD Data Sheet, Line 26)
Note: The appropriate generator efficiency is provided by EMD.
D. The Observed Brake Horsepower (BHPO) at site conditions as follows:

BHP, = TCAHP, + THP, (EMD Data Sheet, Line 27)
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E. The Observed Brake Horsepower must now be corrected to AAR
standard conditions (BHPg.)
BHPO

BHPge = AXBRCANDAE

(EMD Data Sheet, Line 33)

A. Correction Factor for anbient air temperature
1.033612 - (.0005602 X A.T.) (EMD Data Sheet, Line 16A)
B. Correction Factor for altitude
0.875899 X 1075 (B.P.)% + 0.983816 X 1073 (m.p.)3
-0.417117 X 10 ~ (B.P.)~ + 0.795486 (B.P.)
-4.7882103
(EMD Data Sheet, Line 16B)

C. Correction Factor for fuel specific gravity

Actual S ecigic Gravit (EMD Data Sheet, Line 30)

D. Correction Factor for fuel temperature
1.03 - (.0005 X Inlet Fuel Temperature) (EMD Data Shget, Line 31)

E. Correction Factor for fuel Higher Heating Value

MW (EMD Data Sheet, Line 32)

F. Corrected Fuel Rate (msc). lbs/hr, at standard conditions:

Weight of Fuel
( Time to Burn ) X 60

FR_ . =
sc (m%‘:-;-al'—iﬂ) X 1.03 - (.005 X Inlet Fuel Temp.)

(EMD Data Sheet, Line 39)
G. The Brake Specific Fuel Consumption (BSFCSC) at standard conditions:

FR,
BSFC... = SC

sc ¥ BiPgg (EMD Data Sheet, Line 40)

H. The Net Traction Specific Fuel Consumption (N’I‘Sl-‘csc) at
standard conditions:

FR,
SC
NTSFCy. = By, = TCAiPg.) X Gen. EFfIciency (EMD Data Sheet, Line 42)

Note: TCAHP.. calculations are required as EMD published
auxi]is:y horsepowers have not previously been
rated at new AAR standards. (EMD Data Sheet, Line 35)

G.E.

The observed test data is taken for site conditions of:
1. Ambient Temperature
2. Barometric Pressure
3. Fuel Higher Heating Value (H.H.V.)

For comparison with published data, these readings must be
corrected to AAR standard conditions.
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A. Obtain the auxiliary horsepowers at throttle 8 (provided by GE)
CHP = Caompressor Horsepower---unloaded

Auxiliary Generator Horsepower (all accessories off)

Radiator Fan + Equipment Blower Horsepower

Horsepower Correction Factor

FBHP
HPCF

it

Barometric Pressure

520
—2
HPCF = 460 + Air Temp. © X 28.86

Note: G.B. specifies the various auxiliary loads for each
notch for standard AAR conditions. Fan and blower
loads must be corrected for observed or site conditions.
Throttle 8 loads should be used and corrected for lower
speeds. Aux. Gen. and unloaded Compressor are not
affected by variations in Temperature and Barometric
Pressure.

B. Total Corrected Auxiliary Horsepower Observed ('rCAHPo)
TCAHPO = (FBHP X HPCF) + CHP + AGHP (GE Data Sheet, Line 22)

C. The observed Traction Horsepower (THPO) as follows:

Volts X 8

THPy = 786 X Alternator Efficiency

(GE Data Sheet, Line 23)

Alternator efficiency varies with rpm, horsepower and load
resistance. The appropriate alternator efficiency is provided

by G.E.
D. The observed Brake Horsepower (BHPO) at site conditions as follows:

BHPO = TCA!'IPO + THPO

Note: The observed Brake Horsepower (BHP.) must now be corrected
to standard AAR conditions for inl8t air temperature (A)
and barometric pressure (B).

(GE Data Sheet, Line 24)

Inlet Air Temp. correction factor (A)
A = curves for specific models are provided in the
maintenance instructions by GE or see GE Data Sheet, Line 25
Barometric Pressure correction factor (B)

B=1.0+ (238 -B.Ps) (Gp Data Sheet, Line 26)

E. The Brake Horsepower at standard conditions (BHPSC) as follows:

B!iPsc

F. The Fuel Rate at standard conditions as follows:
Fuel H.H.V.

= BHP, X AX B {GE Data Sheet, Line 28)

FRsc = Time in Minutes * 19350 X Weight of Fuel
to Burn Fuel (GE Data Sheet, Line 30)
G. The Brake Specific Fuel Consumption at standard conditions (Bsacsc)
FRse
BSNSC = b (GE Data Sheet, Line 31)

sc
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H. The Net Traction Specific Fuel Consumption at standard conditions
(NTSFCg.)

FRge
Sc) X Alt, Efficiency
(GE Data Sheet, Line 33)

NTSFCsc = {BHPg, - TCREP

R I e L

The resulting figure, NTSFCg,, is the pounds of fuel
consumed per net traction horsepower hour. The lower this
number, the more efficient the locomotive is. Once the
net traction specific fuel consumption has been determined
in each throttle pogition and mode of operation, this fuel
consumption profile can be plugged into the actual duty
cycle for the specific locomotive to evaluate its fuel con-
sumption for a given type of service. The duty cycle can
be determined with the use of throttle clocks.

The Committee notes that there have been computerized
systems developed for fuel consumption testing. Those systems
do improve on the accuracy and repeatability and can further
reduce the test time and manpower required. (See Diagram I).

In closing, we also point out that Static or Load Box
Specific Fuel Consumption testing cannot evaluate locomotive
transients and does exclude generator efficiency effects, two

subjects dealt with next in over-the-road or dynamic testing.
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FUEL CONSUMPTION - EMD LOCOMOTIVE

JEST DATA SHEET

Rnd__ 2 Throttle 4 7

1) Locomtive Road # 3526

Locomotive Mode) # §P SO
Engine Model 126~ 69SF3

2) Actwel RPM . . . .
3) Barometric Pressure . .
4) Fuel Inlet Temperature .
5) Ambient Temperature . .
6) Generator Voltage . .
7) Generator Current . .
8) Pounds of Fuel Burned

Test Date /-26-&(

Engine Serial #

. . . . . .

9) Test Time . . . . ce e e N
10) Number of Radiator Fans Running . . . .
11) Fuel Specific Gravity (measured by laboratory) . .

12) Fuel Higher Heating Value (measured by laboratory) .

13) Other Pertinent Test Information

(not required for calculations)

a) Load Regulator Position .,

b) Governor Rack Pesition

. . . . . .

c) Engine Inlet Water Temperature . . . . .

COMMENTS :

Test Location MG R.

.. ﬂ_ﬂm
.. 29./0 18 Hs

. g0.6
.. Sf.0 %
. . _4%70 wours

Y

. ___ 70 pomns
.. _3.74 winvtes
. 3
0. £sto
. . 19362 prunsm

. . Qoo Oitbech
.. _083
.. 4781 %
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FUEL CONSUMPTION - EMD LOCOMOTIVE
MANUFACTURER'S INFORMATION SHEET

LocomoTIvE MODEL _GP SO
14) Accessory Horsepower Values
a) Auxildary Generator . . . . . . . . . 4.0 w
b) Unloaded Air Compressor . . . . . ... . _17.0 w
c) Inertfal Separator Blower . . . . . . . . 1.0 _w
d) TractionMotorBlower . . . . . . . . ._B8lo w
e) Cooling Fan, ea. . . . . . . . .+ . . 41 b w
15} Accessory Horsepower Rating Conditions
2) Rated Engine Speed . . . . . . . . . 950 ren
b) Afr Temperature . . + . . . . . . . 20 N3

c) Barometer . . . 2903 s

(equivalent to.o.o7.0 ll;m/ft.3 afr de.nsit'y) )

1€) Engine Correction Factors
EMD Engine Model ¢ _/b- b4S F3

a) A-nbisnt Afr Tenperature Correctfon Factor
60°F ambient air temperature standard reference conditfon

Faerok = /033012 - o.0005 602 (AT)

b) Ambient Barometric Pressure Correction Factor
28.86 in. HG barometer standard reference condition

FacroR = oO. xvssqqx:o~=(et>)‘~ 0. 20881 110" (@F)’
= 0417117 K107 (8P)" + 0. 7195486 (&P)
- 4.7882103
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(crrp,)
(158HP,)

(cHpy)
(WHPA)

(Teanp,)-

(Heg)
(BHPO)

(8HPe)

17)
18)
19)
20)
21)

22)

23)
20)

25)

26)
27)
28)

29)

30)
)

32)
33)

-3-

FUEL CONSUMPTION - EMD LOCOMOTIVE

CALCULATION SHEET

Line2+Lline 5% ., . . . . . ., .
wme . . .o L L L L L
Line 3¢ Linelsc . . . . . . . .
(460 + Line 15b) (460 + 1ine S) . . . .

Adjusted Radiator Fan Horsepower: Line 10 x
Line 14e x Line 18 x Line 19 x Line 20 . . .

Adjusted Inertial Blower HP: Line 14c x Line 18 x
Line19 xLine20 . . . . . . . .

Adjusted Air Compressor HP: Line 14b x Line 17

Adjusted Traction Motor Blower HP: Line 14d x
Line 18 x Line 19 x Line 20 e e e e

Total Corrected Auxiliary Horsepower Observed:
Line 142 + Line 21 + Line 22 - Line 23 + Line 24

Observed Traction Horsepower: Line 7 x Line 6 #+ 700

Observed Brake Horsepower: Line 25 + Line 26 .

Ambient Air Temparature Correction: Line 16a x
Lies . . . . . . . . . ..

Barometric Pressure Correction: Line 16b x
tRed . . . . . . . . . ..

Fuel Gravity Ccerrection: Line 11 7 .845 .

Fuel Inlet Temperature Correctfon: 1.03 - (.0005 x

Lined) . . . . . . . . . . .
Fuel HHV Correctfon: Line 12 & 19350 .
Brake Horsepower Corrected to Standard Conditions:

Line 27 + (Linc 28 x Line 29 x Line 30 x Line 31 x
tne32). . . . . . . . .« ..

.
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FUEL_CONSUMPTION - EMD LOCOMOTIVE
CALCULATION SHEET
34) Number of Cooling Fans Required at Standard
Conditions (furnished by manufacturer) . . . . . o
('ICAHPSC) 35) Total Corrected Auxiliary Horsepower at
Standard Condftions:
Line }:a + (L:ne :lig x I(.;ne Me)zb L;l)ae 14d +
Line C Line 18 x (28.86 + 29.03) x
s]zo)] fline2d. . ... . 15843 w
(THPSC) 35) Corrected Traction Horsepower at Standard
Conditions:
Line33-Lipe3 . . . . .. . .+ . . . 099. 5 wp
(N‘mPsc) 37) Corrected Net Traction llorsepmr at Standard
Conditions:
Line 36 x (700 : 746) « . .+ . . ... . . Q29084 w
(FRo) 38) Observed Fuel Rate: (Line B8 :Lline9) x60 . . . _/I28.0 #/HR
(stc) 39) Fuel Rate Corracted to Standard Conditiuns
Line 38 + (Line 30 x Line 31) . .. .. _H25.8
(BSFC..) 40) Brake Specific Fuel Consumption:
bsc Line 39 Line 33) . . . . . . . . . . s+34sS #/8rake 42
(TSFCc.)  41) Traction Specific Fuel consmmn
Cse Line 39 : Line 36 . . R | X 71 l/'l’;ac;ion
H
(NTSFC..) 42) Net Traction Specific Fuel Consumption'
sc Line 39 ¢ Line 37 - . e e o387 amet
Traction
HP-HR
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FUEL CONSUMPTION - GE LOCOMOTIVE
TEST_DATA SHEET
Run # 4 Throttle ¢___ 8
1) Locomotive Road #__ 505 Test Date __1/15/81 Test Location Erie, Pa. )
Locomotive Model C30-7
Engine Model # FDL16 Engine Serial 4 -
2) Actudl RPM . . . v v i i it i e e e e e 1049 RPN
3) Barometric Pressure , . . . e e e e e e e . 29.40 _ In Hg.
4) Fuel Inlet Temperature . . e e _MC‘;&%
5) Ambient Temperature . R 11 B,
6) Generator Voltage . , . . e e e e e e e _. 7334  voits
7) Generator Current . . . .. .. P TS
8) Pounds of Fuel Burned , , , . 100 Pounds
9) Test Time . . ...... . 5.52 Minutes
10) Radiator Fan Horsepower , e e e e e e . __lﬂ)__m"
11) Fuel Higher Heating Value (Baum Calorimeter). . . . . 19,219 BTU/LD.
COMMENTS: __* Eddy current clutch energized on low speed
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FUEL _CONSUMPTION - GE LOCOMOTIVE MANUFACTURER'S

INFORMATION SHEET
LOCOMOTIVE MODEL __ C30-7

12) Accessory Horsepower Values

a) Auxiliary Gemerator . . . . . . .. .4 i b et e o .. 4.0 wp
b) Unloaded COMPrESSOF . . o » v v v v v v o v v v v v e o 12.0  yp
c) Equipment Blower . ... . e e e e e e 17 yp
d) Radiator Fan (Line 10 Operating Mode) . . . . . . .. . . 12.0 KP'
e) Radiator Fan (AAR Standard Conditions - . . ... ... _45.0 WP
Furnished by Notch) -
13) Accessory Horsepower Rating Condit{ons
a) Rated Engine Speed . . . . . . . v v v v v v b e ... 1050  RPH
b) Air Temperature . . . . v .t vt bt e e 60 Op
C) BArOMELEr . . . i i it e e e e e e e e e 28.85 In Hg
14) Generator Efficiency - Conditions of Lines 2, 6 67 . . . . . 94.7 %

Manufacturing facilities in
Milwaukee, Cincinnati, Dallas,
Atlanta, Los Angeles,

Salt Lake City and St. Paul

Manufacturers of CHEMICALS
for
The Transportation Industry

2039 N. Prospect Ave. Phone
MILWAUKEE, WIS. 53202 (414) 271-9609
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15)
16)
17)
18)
19)
(CHP) 20)

21)

(Tcanp,) 22)

(THR,) 23)

(BHPo) 24)
25)

26)

27)
(BHPg.) 28)

29)
(FRge) 30)

(BSFCgc) 31)
(NTHPg.) 32)

(NTSFC ) 33)

FUEL CONSUMPTION - GE LOCOMOTIVE
CALCULATION SHEET
LOCOMOTIVE MODEL __ C30-7

Line2 +line 130 . . o . i v vt vt e i e e e, . 29990

(Line 15)° . ... ... ... 5N
Line3¢13% . ......... e e e e . l.087

(460 + Line 5) + 520 . . . . . e e e e -9231
Adjusted Radiator Fan Horsepower:

Line 10 X Line 16 XLine 17 ¢ Line 18. . . . . ... ...._132 W
Adjusted Afr Compressor Horsepower:

Line 12b XLine 15 . . . ... .. .. ..., e e s e e e s __12.0 HP
Adjusted Equipment Blower Horsepower:

Line 12c X Line 16 X Line 17 ¢+ Line 18 . . . . . ... ... 128.7 WP
Total Corrected Auxiliary Horsepower Observed:

Line 12a + Line 19 + Line 20 +Line 21 . =z .., ... . ... _157.9 WP
Observed Traction Horsepower:

Line 6 X Line 7 + (746 X Line 14) . . . . . ... ceve.. . 30988
Observed Brake Horsepower: Line 22 +Lline 23 . ... ... .. 3256.7 up

Ambient Air Temperature Correction Factor:

(Line 18) +197 (Line 18)3

Barometric Pressure Correction Factor:
1+ Cleses-cimenyvro2d] ... ...

9877

s

Fuel HHV Correction Factor 19350 ¢ Line 12 . ..., ... ... 1.0068

8rake Horsepower Corrected to Standard Conditions:

Line 24 XLine 25 X Line 26 . . . . . . . ... v v .. ... 3076
Observed Fuel Rate (Line 8 ¢ Line 9 ) X60 . . . ... ...._1087.0 gmr
Fuel Rate Corrected to Standard Conditions:

Line 29 s Line 27 . . . ... e M09 e
Brake Specific Fuel Consumption: Line 30 ¢ Line28. .. ... 3366  #/BHP-H
Net Traction Horsepower Corrected to Standard Conditions: '
[Line 28 - Line 122 - (Line 12b X Line 15) - Line 12¢ X Line 16) -

(Ltne 12e)] XLiRe 1. . .ot 2859.3 w.T.WF
Net Traction Specific Fuel Consumption: Line 30 + Line 32 . . _-3762  g/ntwp
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SPECIFIC FUEL CONSUMPTION
DYNAMIC TEST

The accuracy of over-the-road
fuel consumption testing became
important in recent years when
such tests were conducted to de-
termine the effectiveness of fuel-
saver devices at reducing fuel con-
sumption. The original fuel saver
test gave results that varied from
10% more fuel consumed to 26%
fuel savings. It quickly became
apparent that the many variables
involved in over-the-road testing,
made it almost impossible to get
repeatable results without using
sophisticated equipment. It also
became apparent that gallons per
thousand gross ton miles was not a
good measure of locomotive per-
formance because this figure
varies with too many variables.

Since those first tests, sophisti-
cated systems have been developed
to accurately measure fuel con-
sumption and traction horsepower
during over-the-road tests. Tests
conducted using those sophisticated
systems have shown that over-the-
road test results can be reason-
ably predicted using accurately
measured static load box fuel con-
sumption test results and the cor-
rect duty cycle.

One method of conducting an
over-the-road fuel test is to: run
the test locomotives in the same
consist, measure all power pro-
duced, and correct the data to
standard conditions. By correcting
the data to standard conditions,
results of over-the-road tests can
be compared to other tests that
have been corrected to standard

conditions, regardless of what the
conditions were when the tests
were conducted. Those tests also
can ba compared to manufacturer’s
published data, which is corrected
to standard conditions.

A second test method is to op-
erate the test locomotives in the
same consist, but make no correc-
tions to the data. The results are
based on total kilowatt hours pro-
duced and total gallons of fuel
consumed. The total gallons fuel
consumption is corrected to stan-
dard reference conditions or con-
stant BTU because of unit o unit
differences in - fuel temperature
and energy content. The results
of head to head testing conducted
in this manner can be used to
compare the performance of a test
locomotive, but cannot be used to
compare with other test results
not conducted at the same opera-
ting conditions and cannot be com-
pared to manufacturer’s published
data that have been corrected to
standard conditions.

A controversy now exists as to
which test method gives the true
results. One locomotive builder
argues that the head to head test
with no correction factors s the
true test. That builder contends
that correction factors do not pull
box cars. Anpther locomotive
builder argues that the head to
head test, corrected to standard
conditions and accounting for all
work produced will give repeat-
able results regardless of what the
conditions are when the test is
conducted. It contends that not
correcting the data will give a
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These unique radiators

are doing a job on

—

Our 36-mon

MESABI Core Radiators have
proven to be so dependable in
cooling diesel locomotive engines
that L. & M Radiator now offers a
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different result every time the test
is run, Based on previous test re-
sults, the committee recommends
that the tests should be run to
record enough data so that the
data can be corrected to standard
conditions, the results can be cal-
culated using both methods.

Figure 1 is a measurement flow
diagram for a computerized sys-
tem used to measure and calculate
fuel consumption. As shown in the
diagram, both manual and auto-
matic input are used because it
is necessary to account for all
power produced and corrected to
non-standard conditions.

Useful Work

In accounting for all work pro-
duced the air compressor horse-
power and cab heat energy must
be added to traction horsepower
when calculating net traction spe-
cific fuel consumption. The ecab
heat energy is a manual input at
the end of the run from data ob-
tained using standard Kkilowatt
hour meters. This is important
because cab heat during cold
weather can be as much as 3%
of the total duty cycle traction
horsepower. To account for air
compressor work, it is necessary
to determine the throttle duty
eycle and the air compressor duty
cycle. When unloaded, the air
compressor is not doing useful
work and becomes a parasitic load.

Since the alternator efficiency
changes with volts, amps and al-
ternator speed, it is necessary to
input these conditions so that the
computer can calculate the effi-

ciency continually for the varying
operating conditions.
Non-Useful Work

Auxiliary generator horsepower,
exciter horsepower, radiator cool-
ing fan horsepower, and equip-
ment blower horsepower are all
considered parasitic loads and are
used to calculate brake horse-
power. Fan horsepowers are cor-
rected to standard conditions using
corrections for barometric pres-
sure and air temperature.
Fuel Measurements

The major difference between
static and dynamic fuel consump-
tion testing is in the measurement
of fuel consumed. Fuel weight is
the ideal measure in establishing
specific fuel consumption, but it
is not considered practical for
over-the-road tests. Instead, it is
recommended that fuel consump-
tion be measured using a positive
displacement flow meter. Figure 2
shows the recommended schieme to
measure fuel consumption on an
EMD locomotive. The fuel to fuel
heat exchanges help to reduce the
return fuel temperature. Without
this heat exchanger, the fuel tem-
perature at idle could become ex-
cessive causing injector damage,
as most of the return fuel remains
in the closed loop. The fuel meter
is a positive displacement type
and is used to measure only the
fuel that is burned by the engine.
The return fuel from the engine
is returned ahead of the flow
meter.

Figure 8 shows the recommend-
ed scheme to measure fuel con-
sumption on a G.E. locomotive.
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The high-pressure pump and nozzle
arrangement on the G. E. locomo-
tive causes high-pressure pulsa-
tion that prevents using the same
method as on the EMD system.
The recommended method isolates
the flow meters from the high-
pressure pulsation by using a hold-
ing tank. The holding tank is
equipped with a high and low-
level detector that controls the
solenoid valve regulating the addi-
tion of fuel to the holding tank.
The holding tank also serves as an
easy means of collecting fuel from
the drain back headers.

Several major railroads have
conducted both static and dynamic
fuel consumption tests. They have
concluded that the results corre-
late reasonably well when the dy-
namic tests are run so as to account
for all work produced and the data
are corrected back to standard
conditions. Locomotive builders are
not in agreement on this point,
so are working in conjunction with
a major western railroad to run
accurately controlled dynamic
tests to resolve this controversy.

NEW EMD TRACTION MOTOR
GEAR CASE SEALS

Gear case sealing performance
has not kept pace with advances in
other areas of locomotive design.
One major railroad had an average
of four dry gear failures per day
during a past summer with annual
estimated cost above two million
dollars.

Recent LMOA meetings have
produced much discussion of the
problems resulting from loss of
lubricant from gear cases. EMD

now has readdressed this problem
by the development of an im-
proved traction motor gear case
seal arrangement. This new ar-
rangement incorporates gear case
side sheet to axle seals of molded
plastic with 360° integral gutters.
The new seals are utilized in con-
junction with a modified standard-
type gear case, which should per-
mit eventual retrofit at more reas-
onable cost.

The new sealing arrangement is
presently undergoing field tests on
four major railroads. Field inspec-
tions to date have confirmed the
excellent results anticipated based
on laboratory tests.

The new seals will be adopted
for EMD production locomotives
pending continued satisfactory re-
sults and final inspection evalua-
tions of test seals. This is ex-
pected to occur before mid-1981.

NEW FARR “SLAMMER”
ENGINE SHUTDOWN DEVICE

A new Farr “Slammer” Engine
Shutdown device was developed to
quickly and safely cut off combus-
tion air to the diesel engine when
an engine abnormality is detected,
in order to minimize consequential
damage. For example, the device
is intended to protect the turbo-
charger against damage from over-
speed and overheat in the event
of an air box fire.

The device consists of an air cyl-
inder powering a guillotine-type
air valve incorporated into the
Farr paper engine air filter hous-
ing just before the turbocharger
air inlet. This air valve closes in
approximately 1/4 second, shut- .



Locomotive Maintenance Officers Association — 1981 411

CLEANING
EQUIPMENT

FOR THE

RAILROAD INDUSTRY

FROM

TURCO PRODUCTS

TURCO PRODUCTS
Division of Purex Corporation
24600 South Main Street
Box 6200, Carson, CA 90749
(213) 775-2111/Cable TURCOLA

CLEANING FOR RUNNING MAINTENANCE
50 YEARS OF QUALITY AND SERVICE

EQUIPMENT AND CHEMICALS FOR:
e AXLES * TRUCKS » CYLINDERS * TRACTION MOTORS
* BEARINGS * A FRAMES * AIR BRAKES * LINERS

Customized Turbulator Systems Low Profile Turbulator

Customized Turbulator Systems have  Featuring continuous, automatic

been designed to solve many desludging.

cleaning problems . . . large and All models available with exclusive

small. This unit was built to clean four-flow action. Square tanks have

railroad engine A frames weighing two propellers facing opposite sides.

about 10,000 Ibs. and measuring Rectangular tanks four propellers, in

6' x 16’ or larger. It has a 10,000 sets of two, face each other. Con-

gallon capacity. tinuous sludge removal system,
located at the top, removes sludge

* WRITE FOR BULLETIN without dumping cleaning solution.




412

Committee on New Developments

ting off combusttbn air to the en-
gine when temperatures or pres-
sures exceed the threshold of
special sensors in the engine air
box. It can bring the engine to a
stop from full load in approxi-
mately 10-12 seconds.

Limited field experience (on SD-
45 locomotives only) indicates that
the device functions as designed.
In actual service, the device has
been triggered by excessive blow-
by, fuel dilution, broken valve
guides, broken piston rings and an
overheated assembly caused by a
plugged piston cooling oil pipe.
It has extinguished air box fires
in time to prevent turbocharger
damage.

Experience so far seems to indi-
cate that the device can frequently
prevent expensive consequential
damage that can result from many
types of primary failure. Experi-
ence also has emphasized the very
hostile environment to which the
sensors and wiring are exposed.

Any decision for applying this
device must necessarily take into
account (1) the present incidence
and cost of fleet failure which this
device addresses, (2) the require-
ment that equipped units must use
paper filters only and (8) the pos-
sible extra cost for maintenance
of the sensing devices and wiring
to avoid false shutdowns and in-
sure maximum protection. Cur-
rent estimated material costs are
$2500 per locomotive unit.

As additional test experience ac-
cumulates, the long-term evalua-
tion of this item for a given fleet
will become much easier.

EMD AND GE’s
NEW OFFERINGS
FOR THE 80’s

EMD

EMD has been actively develop-
ing improved fuel consumption
features for all of its locomotive
models. In 1979 EMD introduced
the EB model in its 645 engine
series which, associated with low
idle and 2-speed regulated dynamic
brake, has provided a 3.3% im-
provement in duty cycle fuel
efficiency for the 40 Series loco-
motives.

In 1981 Electro-Motive is ma-
king further engine and locomotive
accessory changes for improved
fuel economy. Using the SD40-2
as an example, the 1981 package
includes the fire ring piston, hard-
ened upper bore liner, larger radi-
ator area, 6-bladed cooling fans,
235 rpm full time idle, and idle-
throttle 4 regulated dynamic brake.
On the SD40-2 those features com-
prising the 1981 EMD fuel econo-
my package provide an additional
3.6 improvement over the 1979 EB
package.

Overall, the 1981 fuel economy
package as applied to the SD40-2
will provide a 6.9% improvement
in duty cycle fuel efficiency over
the equivalent 1978 model. As a
further advantage, many of these
improvements can be applied to
earlier 40-2 Series locomotive
models to improve overall fleet
fuel consumption. The payback
period for those added fuel saving
features is generally one to two
years.
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Between December 1977 and
December 1978, EMD constructed
23 locomotives designated GP40-X.
Those locomotives were part of a
test program to prove the relia-
bility and durability of systems
and components that would be-

come part of EMD’s planned 50
4

series locomotives.

Design of those systems started
in 1973 with the ultimate goal to
develop a locomotive series that
would, simply pull more cars per
unit. There are three parameters
that limit the pulling power or
tractive effort of a locomotive.
They are: horsepower, traction
motor capacity and adhesion.

In the case of adhesion, the nor-
mal average adhesion limit of
pre-50 series units is around 18%.
Testing showed that by allowing
a certain percentage of wheel
creep, or wheel slippage, within
limits, there was a significant in-
crease in average usable adhesion
of up to 24%, a 33% increase.

Present wheel slip systems are
designed to prevent wheel slip.
EMD’s superseries wheel slip con-
trol system is designed to allow a
specific amount of wheel creep to
allow the locomotive to operate at
the peak adhesion limits under any
operating conditions.

The heart of the system is the
“EN” module. It compares wheel
speed signals of each axle to a
base line locomotive ground speed
signal. When the “EN” module
senses that any one of the axles
has exceeded a maximum wheel
creep value, exitation to the main
generator is reduced until the de-

sired wheel creep and maximum
adhesion is again achieved. If this
is not achieved before power is
reduced to 90%, sand is auto-
matically applied.

The base line locomotive ground
speed signal is provided through
the radar module that uses the
input from a doppler radar unit
mounted under the front of the
locomotive. This also is used to
provide speed indication for the
engineer.

In order to effectively use the
increased adhesion capability of
this system, EMD increased engine
horsepower and traction motor
capacity.

To provide the increased horse-
power requirement, EMD devel-
oped the 16-645F3 engine, which
develops 3800 brake horsepower at
950 rpm with 3500 horsepower
avaliable for traction. The in-
creased horsepower is derived from
new turbocharger and fuel injector
designs.

Other design changes in the
16-645F3 engine include the rock-
ing piston pin, crowned rocker
arm rollers, -increased hardness
camshafts, a one piece crab plate
combined with new-design crab
bolts and a higher bolt torque,
laser hardened cylinder liners,
strengthened exhaust valves,
strengthened crankcase and a new
gear-type vibration damper.

To increase traction motor ca-
pacity, EMD developed the D87
motor. This motor has a continu-
ous rating of 1170 amps compared
to the D77 rating of 1050. The new
D87 motor incorporates transposed
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armature conductors designed to
cut eddy current losses in the
motor and decrease motor heat-
ing. The field coils of the D87
motor contain 16% more copper
than the D77 and the interpoles
have had the number of windings
increased from 14 to 17 to improve
commutation at the higher cur-
rent levels at which the D87 motor
will operate.

Components in the D87 motor
have been strengthened to handle
the increased horsepower and
torque, and a new diametral pitch
pinion and gear with increased
surface hardness have been speci-
fied for the D87 motor with a
standard ratio of 70:17, compared
to 62:16 for the D77 motor.

In the GP50 locomotive, the four
D87 motors are permanently par-
allel connected. To supply increased
continuous operating current, the
locomotive is equipped with a new
AR 15 main generator with a 4600
amp continuous rating. The in-
creased rating was accomplished
by increasing the amount of copper
in the stator windings and stator
coils, Increased cooling demands
are satisfied by fan blades added
to the rotor,

Several standard features have
been incorporated into the the 50
series locomotives that are de-
signed for improved fuel economy,
in addition to those designed into
the 16-645F3 engine., These in-
clude:

1. Low idle.

2. Dynamic brake operation in
throttle notch two.

8. Improved efficiency cooling

fans that operate at lower noise
levels.

Optional features include:

1. Two speed regulated dynamic
brake.

2. An optional engine purge sys-
tem that allows slow engine
cranking for six seconds to
prevent engine damage from
hydraulic lock without manual
purging. This provides for
easier starting of engines that
are shut down for fuel savings
when ambient temperatures
permit.

The new cooling fans, together
with a new exhaust silencer also
help the 50 series locomotives meet
new federal noise regulations.
The SD 50 Locomotives
. The SD 50 locomotive incorpo-
rates many of the same compo-
nents and systems as the GP 50,
including the superseries wheel
slip system, the 16-646F3 engine,
and the D87 motor. Unlike pre-
vious SD models, the SD 50 has all
six D87 motors connected in per-
manent parallel with no transition.
To supply the resultant increased
current demand, the SD 50 is
equipped with an AR 16 main gen-
erator which has a 7020 amp
continuous rating.

New radial design dynamic brake
grids are located in a separate
compartment freeing up space
above the diesel engine and pro-
viding easier engine maintenance.
The radial design also uses only
one 36 horsepower cooling fan as
opposed to two 18 horsepower fans
used on- previous SD models. The
space below the brake compart-
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ment can be used to locate optional
control or radio equipment.

Production 50 series locomotives
are presently being operated on
several major railroads. Their in-
creased traction horsepower, ad-
hesion and fuel efficiency is a
significant step forward in rail-
road applied technology.

General Electric

General Electric’s offerings for
the 80’s also embraces high adhe-
sion, high tractive effort locomo-
tives, with work done in the
gpecific areas of wheel rail ad-
hesion, traction motor -capacity,
and high-horsepower fuel efficient
engines.

In the area of adhesion con-
trol, GE released production units
equipped with the Sentry Adhesion
Control System in 1980. This sys-
tem is six times more sensitive
than wheel slip systems used on
earlier locomotives. It is designed
to detect any tendency of a wheel
to slip during a heavy pull. The
Sentry system provides three suc-
cessive stages of wheel slip cor-
rection that are selectively applied
depending on the wheel slip sever-
ity. Full power is graduslly re-
applied as the slip is controlled.

Owing to the sensitivity of the
system, normal wheel diameter
differences would tend to cause
slip detection problems. To com-
pensate for wheel diameter differ-
ences, & logic unit is used to
calibrate the system automatically
by sensing wheel diameter differ-
ences whenever the locomotive is
in a coasting condition.

Extensive testing on locomotives

equipped with the Sentry system
shows that adhesion gains of up to
30% over earlier locomotives can
be obtained under almost any con-
ditions.

In the area of traction motor
capacity, GE has upgraded its
Model 752 traction motor and has
developed the Model 752 AF motor.
The 762 AF motor uses a parallel
conductor arrangement for the
armature coils that reduces eddy
current losses with resultant de-.
crease in motor heating. The motor .
also incorporates a reaction-type.
brushholder for better commuta-
tion, allowing longer brush life at
higher operating currents, Addi-
tional copper in the armature is
made possible by the use of Class
H insulation that provides im-
proved dielectric properties with
thinner insulation.

In the areas of horsepower, GE
has for a number of years offered
a 16 cylinder 3600 tractive horse-
power engine. By combining this
engine with the 1980 fuel package,
GE has created a high reliability,
fuel efficient engine of sufficient
power to meet tractive effort re-
quirements.

The 1980 fuel package consists
of five basic items:

1. The GE-designed 1616 B2 tur-
bocharger is improved in both
reliability and fuel efficiency.
It also permits operation with-
out power deration at high
altitudes.

2, GE has developed a reduced
horsepower cooling fan and
gearbox that reduces fan horse-
power requirements in the
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range of 45%. GE also offers
eddy current clutches for use
in cycling the cooling fan off
when not required.

3. A revised engine speed sched-
ule. This schedule skips the No.
3 engine speed and uses the
No. 6 speed in throttle notches
5 and 6. In addition to fuel
economy, this also improves ex-
haust emissions.

4. GE has incorporated low idle
into new model locomotives
with an automatic system that
returns to mormal idle should
engine temperature drop below
a specified level.

5. For engines equipped with dy-
namic brakes, engine speed dur-
ing dynamic braking has been
tapered to match cooling re-
quirements of the braking re-
sistors, resulting in fuel sav-
ings.

The 1980 fuel package has yield-
ed fuel savings of 7% over prior
models. Tests were verified with
GE 6 axle 3000 HP locomotives on
several railroads. The 1980 JSuel
package can be applied to earlier
locomotive models to provide im-
proved fuel economy. The re-
sultant fuel savings over a normal
duty cycle can yield a payback
period of as little as two and one-
half years with today’s fuel prices.

The B36-7 locomotive equipped
with the Sentry Adhesion Control
System, the new 7562 AF traction
motor and the 1980 fuel package
coupled with all of the improved
‘reliability features of the dash 7
series is GE’s contribution to im-
proved motive power.

CALIBRATION AND
MAINTENANCE PROBLEMS OF
PULSE SPEED INDICATORS

AND RECORDERS

Increased emphasis on rules
compliance, safety, accident inves-
tigation, train handling dynamics,
and other operating considerations
have created a demand for a
durable, accurate, easily main-
tained system of speed indication
and/or recording. The Pulse sys-
tem has proven relatively easy to
maintain and accurate and simple
to calibrate.

The basic Pulse speed indicator
head is compatible with most elec-
trical axle drives (generators) in
current use, This feature facili-
tates retrofit application and
eliminates the need for stocking a
variety of spare heads. Pulse can
also furnish an axle drive (gener-
ator) of its own design. One road
with more than two hundred of
these drives in service reports no
major problems with them.

Calibration of the basic Pulse
speed indicator can be accom-
plished in a matter of minutes and
requires no external test equip-
ment. The Pulse indicator uses a
built-in calibrator in order to make
adjustment for wheel size. Cali-
bration is accomplished by first
determining the diameter of the
wheels mounted on the axle that
drives the axle generator. Then,
the face of the indicator box is
opened to reveal a wheel size cali-
bration chart. That puts the indi-
cator into the calibration mode.
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The MPH (miles per hour) knob
then can be adjusted so that the
indicator reads the correct speed
for the wheel diameter measured
(as determined by referring to the
calibration chart). For instance,
for a 40 inch wheel diameter, the
indicator should be adjusted to
read 40MPH. Linearity of the
meter may be checked by moving
a toggle switch adjacent to the
calibration chart to_the “1/2” po-
sition. The indicator should then

display half of the original read--

ing. For the 40 inch wheel men-
tioned above, 20 MPH. To check
overspeed circuit (on indicators so
equipped) the same switch is
moved to the “overspeed” position
and the calibration signal is in-
creased past the overspeed thresh-
old causing the relay to close.

With the introduction of the
EMD’s Super Series Wheel creep
control system, a need arose for
a speed indicator system not de-
pendent on an axle drive (genera-
tor) for a speed signal to the
speed indicator. This is because
the Super Series system allows
controlled wheel creep to maxi-
mize tractive effort. With a con-
ventional axle generator drive
assembly, a percentage of error
would be allowed into the locomo-
tive speed indieator and recorder
due to the allowed wheel creep.
Pulse responded to this need with
its radar-type speed indicator,
which is compatible with the EMD
furnished radar transceiver and
module. These are used to gener-
ate an accurate traction motor
speed (RPM) signal that is used

as a reference for the wheel creep
control system.

The system operates in the fol-
lowing manner. The radar system
transceiver (a small low-power
microwave transmitter) is mounted
under the draft gear pocket on
the front end of the locomotive at
a precise angle to the roadbed.
When the locomotive is stationary,
the transmitted microwave signal
and the signal reflected from the
roadbed have the same frequency.
When the locomotive is in motion,
the frequency of the returned (re-
flected) signal is slightly higher
or lower in frequency than the
original signal, This difference in
frequency is always the same for
a given transmitter frequency,
angle to the roadbed, and (loco-
motive) speed. If the transceiver
under the locomotive is moving
in the direction of the reflectional
signal, the return frequency. is
higher. If the locomotive trans-
ceiver faces away from the direc-
tion of movement, the reflected
signal is lower in frequency. In
each instance the differences in
frequency are equal and conse-
quently, direction of movement is
of no importance. From this de-
sceription it is known that when
the return signals are different
from the original signal there will
be a measurement of actual loco-
motive movement, It is this charac-
teristic that enables the radar
speed indicator system to be cali-
brated.

The prototype calibrator avail-
able from Pulse is a treadmill
arrangement marketed under the
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name of Speedbelt. This is a table
sized device with an electric motor
that drives a continuous loop belt
at the rate of 10 MPH. The loco-
motive is positioned over the belt,
and movement of this belt simu-
lates movement of the locomo-
tive over the roadbed.

One disadvantage of the Speed-
belt is its size. It requires installa-
tion in a pit so that the radar
transceiver on the locomotive can
be positioned over it, eliminating
the flexibility of a portable test.
Also, the failure of the belt to
exactly simulate movement of the
locomotive over the roadbed re-
sulted in variations of two to three
miles per hour on the speed indi-
cator and recorder. Pulse is devel-

oping a more reliable calibration
device for use with the radar in-
dicators.

Bohr Electronics has developed
a portable device for calibration
of radar speed indicators. It also
uses the principle that a return
signal different from the original
will simulate movement of the
locomotive. The test set consists
of two function blocks, a passive
antenna (or responder) and a com-
bination precise fixed - frequency
generator and a variable-frequency
generator. The antenna is passive,
meaning that it generates no sig-
nal of its own, but processes and
returns the signal from the radar
transceiver. The second function
block (a fixed frequency/variable-
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frequency generator) supplies fre-

quencies to the responder antenna .

through a small two-wire cable.
These frequencies modulate or
change the strength of the signal
reflected from the antenna in order
to produce a return signal with a
different frequency which will
correspond to a given locomotive
speed. Fixed frequency positions
provide precise calibration at 10,
20, 40 and 60 MPH. A variable-
frequency position provides con-
tinuous testing over the entire
speed range of the indicator to
check for pointer hang or sticking.
The variable position also can be
used to test operation of the over-
speed relay.

CMI, Inc., one of the producers
of the radar transceivers used by
EMD, also provides a device simi-
lar to that produced by Bohr Elec-
tronics.

The above calibration devices
with the exception of the Pulse
speed belt require the use of an
inclinometer to determine that the
radar transceiver is mounted at
the proper angle to the roadbed,
within specified tolerances.

Pulse recorders do not require
periodic adjustment or calibration
due to wheel size variations. The
recorder records frequency rather

than an analog voltage. This type
of digital recording eliminates
calibration and maintenance inac-
curacies. The playback machine
takes signals from the recorder’s
clock (a precise 50 HZ frequency)
and speed data (a digitably record-
ed frequency derived from the loco-
motive’'s axle generator) tracks
and converts them into a usable
speed tape. Variations in wheel
size are compensated for by feed-
ing wheel circumference into the
playback machine.

Experience to date indicates that
Pulse indicators and recorders are
accurate and reliable devices. One
road with more than 1,000 re-
corders and several hundred indi-
cators reports few operational and
maintenance problems. Some early
problems were reported with stick-
ing pointers on speed indicators
owing to a switch from a brass
to a nylon bushing in the meter
movement, but this now appears to
be overcome,

There have also been occasional
problems with recorders resulting
from failures of integrated ecir-
cuits, recording heads, drive
sprocket bearings and motors.
However, the general performance
of this equipment has been very
good.



. RADIATORS

£
t

\IilHlﬂl
I lll_

OIL COOLERS

BRAKE ADJUSTERS

HAILWAY

\Ibucbstone\ IbUC.bS tﬂﬂe

RAILWAY SUPPLY & MFG. CO., INC.

LOCOMOTIVE 321 Balievpe St » PO Box 2007 = Jookson, TN 38301
s~ -800-238-8230




What’a You_ Need?

(1996)

Power packs, traction motors, compressors, crankshafts, cylinder liners,
trucks, pumps, engines, blowers, wheels and axles, etc.

Precision National offers the largest stock of remanufactured and as-is
diesel locomotive parts and components available anywhere.

If you're in need, Precision can probably help you. Call us!

General Office ® P.O. Box 789
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