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Get Maximum 

Battery Economy 
MGD EXIDE-IRONCLAD 

DIESEL CRANKING 

BATTERY 

Thriftiest Exlde-lronclad diesel 
cranking baHery yet. Big sav· 
lngs In both lnveatment and 
operations. Same long life 
and high performance. Same 
high quality construction. 
Saves space too. Reduces 
number of spares you need. 
Write for details. 

~ V lt ~ ~ INDUSTRIAL MARKETING DIVISION f'ii8. .,.&;,~ V ~The Electric Storage Battery Company ~ 
Philadelphia 20, Pa. 



... ~ 
MULTIPLATE BATTERIES 
With Rezistox Plates and Quad­

ruplicate Insulation Including Dyne/ 
-FOR-

DIESEL LOCOMOTIVES 
Plate edges 
sealed with 
Polyethylene 
all sides. 
Heavy plate 
feet protrude 
t h rough die· 
cut rubber 
insulators 
on bottom 
of plates. 
Insulated 
all sides. 
No shorts 
possible. 

Higher Su&tain· 
ed Voltage 

When Cranking 
Mean& Fut.r 

Cranking 
48 Railroad& 

have purchued 
Surrette 
Batteries 

T)'pe O·T· N·S 
Hlah Eloctrol)'te Le vel 

2 1/2." Ove r P .. t ea 

1. Lower current density per plate made possible by the greater num· 
ber of plates and g reater 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 water­
ing and attention through their greater service life. 

Exclusive REZISTOX GRID CONSTRUCTION makes possible 40% more 
plate surface each cel l. Costs no more than other recognized brands. 
Proven in tests and field service over a 20-year period. The extra 
capaci ty, low er current density per plate, REZISTOX plates, Q uad­
ruplicate insulation with Dyne! is a bonus w hich reduces maintenance 
and adds months of longer trouble-free life. 

Higher cranking voltage and lower operating cost. 

Rubber Monobloc Containers also 
available lor Low Compartments. 

:J~e .r.... STORAGE BATTERY CO., Inc. 
Jefferson Ave., Salem, Mass. 
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ATTENTION EVERYONE COMING 
TO THE MEETING! 

REGIS1"RATION FEE AT ANNUAL MEETING $3.00 PER MEMBER! 

LADIES F RE E 

1. TO SAVE YOUR TIME, WE HAVE A "REGISrER AT TH E M EETING 
SYSTEM." This is described on page 8 of this book. (USE IT TODAY!) 

2. SUPPLY COMPANY MEMBERS: SPECIAL ATTENTION! Your mem­
bership card and registration fee of $3.00 paid at our desk will entitle you 
to attend any and all regular meeting room sessions. IT Will NOT ADMIT 
YOU TO THE EXHIBITS and ENTERTAINMENT: they are owned, financed, 
and operated by the Railway Supply Assn., Inc., 332 South Michigan 
Ave., Chicago, Ill., in which we recommend membership, which may be 
arranged if you desire at their desk at the meeting, or by mail to the 
above address. 

3. IF YOU LIVE IN TKE CHICAGO AREA: Our registration desk will 
be open Sunday, October 13, beginning at 2:00 p. m. Come in Sunday 
afternoon, register, and enjoy this specia l opportuni ty to visit wi th our 
officers and your other friends. THIS W ILL SAVE YOU VALUABLE TIME ON 
MONDAY MORNING: KEEP YOU OUT OF THE REGISTRATION RUSH . .. 

4. BRING YOUR WIFE WITH YOU: She will enjoy the special enter­
rainment planned for her! 

5. BE SURE NOW YOU HAVE YOUR 1963 MEMBERSHIP CARD. (I f 
you can't find it, ask for another TODAY, please don't wait to get one 
at the meeting. There will be no faciliti es there to issue one to you. 
This delays too many other members w aiting behind you in line.) 

SPECIAL INSTRUCTIONS: TAKE NOTE 

6. STUDY these reports closely. 

7. SEND written questions to the Chairmen. 

8. READ registration instructions on page 8. 

9 . BRING THIS BOOK TO EVERY SESSION OF THE ANNUAL MEET­
ING! There are no extra copies. 

10. SAVE YOUR TIME: Prepare your Registration Form on page 8, 
BRING IT WITH YOU! 

11. Come to McCormick Place to Register for a Convention Badge. 
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SPECIAL EDITORIAL: ATTENTION ALL MEMBERS! 

Clear The Track For Railroad Mergers! 
Today's major transportation problem is seen most c.learly as one 

of too many carriers and too much transport capaci ty, combined with 
too little traffic. It's as though a roominghouse dinnertable were set 
for five people, and seven or eight showed up to eat: Someone, 
obviously, is going to go hungry! 

The cause of this dilemma lies mainly in ever-expanding govern­
ment development programs for road, air and water facili ties, which 
this year will entail spending by all units of government of some $ 15 
billion. Our taxes, in effect, are being used to wri ng our necks. 

Railroad mergers are a natural reaction to this basic economic 
problem. They enable management to streamline plant and cut costs 
to meet Ieday's rough-and-tumble competitive conditions. Mergers help 
rail roads offer the public better services. They are a main key to a 
more prosperous industry offering more secure employment. 

The public benefits through the merging of railroad systems not 
only from lower transportation prices resulting from increased economies, 
but also through improved services due to the stronger competitive 
position of the consolida ted railroads. Mergers have the added virtue 
of reducing excessive transport capacity and permitting railroads to channel 
additional capital into modernization programs. 

As for the crucial matter of jobs, railroads strengthened by soundly 
conceived mergers offer promise of more stable employment in the 
future. Traffic expansion could even lead in the long run to more, not 
fewer, jobs. Meanwhile, workers who may be affected by mergers have 
the extraordinary liberal protection required by law, which is unparalleled 
in scope and benefits in general industry. 

The current railroad merger movement basically must be viewed 
as an end-product of revolu tionary changes 1n technology, rising compe ti­
tion and governmental policy inequi ties. What is needed is not another 
study of the railroads nor a moratorium on mergers but a policy of 
encouraging sound mergers, together with maximum freedom to pass the 
resulting economies on to the public in the form of improved services 
and reduced prices. Here lies the route to the super-transportation service 
o f the American future. 

Association of American Railroads 
Washington, D. C . 
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A ''ONE-TWO" COMBINATION 

That's hard to beat . . . 
WORKING TOOLS FOR EVERY 

MECHANICAL DEPT. MAN 
Railway Locomotives and Cars . . . published monthly. Edited 
exclusively fo r rai lway mechanical and electrical men . . . latest 
deve lopments in locomotives, cars, shops, diesel maintenance, new 
products . . . latest "how-to·do-it" ideas. Subscription prices: One 
yea r - $3:00; two years- $4.00. 

Railway Age weekly . . . the only railway magazine to bring 
you concise, time-saving articles and news every week, crisp ly edited 
fo r fast reading . . . covering the w hole field of rai lroading, 
including new moiive power deve lopments. Annual subscription to 
railroad men, $6.00 for one year; $8.00 for two years. 

SIMMONS- BOARDMAN PUBLISHING CORP. 
30 CHURCH STREET, NEW YORK 7, N.Y. 

5 

,--------------------------l 
1 USING RAILWAY EDUCATIONAL 1 

I BUREAU TRAINING is like running in the 8th I 
1 notch ... you can get ahead fast with the help of a Technical 1 
1 Training Program .. . Modern methods of Maintenance, In- 1 
1 spection, and Trouble Shooting in easy to follow step by step 1 

instructions. Study as an individual . .. or with a group . . . I 
by correspondence or in class. Inquiries welcome, or use I 
coupon. 1 

THE RAILWAY EDUCATIONAL BUREAU I 
1809 Capital Avenue Omaha 2, Nebraska I 
Check below or write far information- no obligation 

0 l ocomotive Maintenance and lnspection· Eiectricoi·Mcchanica l 
0 Apprentice Training 0 Advance stud y for Journeyman 
0 Railway Supervision 0 Car Inspection 
0 for Individual 0 for group or club 

Pasition _ ___ ______ R.R. __________ _ 

Name _________________ ____ __ 

I 
I 
I 
I 
I 
I 
I 

~~ I 
L--------------------------~ 
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ADM CHEMICALS/ FOCUS ON FUNCTION 

TUFF FAST-DRY ENAMEL­
One-day appliculiou, automo · 
tive-type beauty anu durability. 
Prime, topcoat and ti tcncil a car 
in 4 to 6 hours. 

TUFF EPOXY SYSTEM-
Major breakthrough in chemical· 

r esistant coatings. Tuff offers 
durabil ity plus h igh gloss and 
color retention. 

A C Me e 

.Ere.Lg_.h"L'LL.ne.r 
PRO DUCT S 

.ADM CHEMICALS 

i 
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Piggybackers, 
we've got some 
extras for 
you! 

The 85' and 89' ACF Hitch Hiker cars plus ACF Trailer Hitches and 
Cushion Cradles were tested and proved to handle any tra iler, any cargo 
with complete protection. And during the extensive tests, some extras 
were added: (I) Spread sill design to decrease stress and increase tor-
siona l rigidity. (2) Low-t ransition-tcm- ~ I 
perature steel for greater strength under all AMERICAN CAR 
operat ing conditions. (3) Lowest possi- AND !.~~!"DRY 
ble vertical clearance. There are more ex- ACF INDUSTRIES 
tras. Write fo r complete information. ---------

750Third Ave .. New York 17 

7 
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PROVEN 
IN SERVICE APPLICATIONS ON 

RAILROADS NOW 
IN HUNDREDS 

AS-171 Main Steam Valve 
COMBINES TWO VA LV ES IN ONE 

A ll functions of # 15 stock & check 
va lve, as well as # 7 remote con­
trol va lve, combined in one valve. 

FULL OPEN ING VALVE 
Greatly reduces pressure drop and 
increases trainl ine pressure- an es­
sential improvement in heating 
long trains . 

INTEGRAL CAST STEEL 
CONSTRUCTION 

Insures safety and long life in spite 
of high pressure and frequent oc­
cur rences of superheat. 

FAST SERVICING 
All components easily removable 
without breaking pipe connections. 

REMOTE CONTROL COMPATIBLE 
WITH EXISTING EQUIPMENT 

Operating instructions para l lel to 
those now in use. No need to issue 
two sets of instructions to operat­
ing personnel. 

Employs ltiglt quality air solenoid valve anc! 
sltock-proof relay, usi11g full locomotive nir 
pressure for safest operation. 

AUTOMATIC STEAM SALES CO. 
4452 WEST 16th ST. CHICAGO, ILLINOIS 60623 

Ori g in a to rs o f t h e 
method o r fast, safe and economical de-scaUng o r steam 
generators using the stc;om generator pump and elimi­
nating the need Cor expens ive wash-out machines. 

Complete details auailoble on request covcrillg 
STEAMRITE # 14 Inhibited Phosphoric MethO<! 
STEA.,'LRITE # 15 Inhibited Sulphamlc Method 

APEXIOR Coating process for protection of steam generator coils. 

l 

-
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•coUPLE-BUSINESS WITH PLEASu~e ••• 

"BRING YOUR WIFE 

Just look at that cut; guess the fellow who made it never had a wife! 

OF COURSE YOUR WIFE IS COMING TO 

THIS ANNUAL MEETING; 

She Wouldn't Miss It For Anything! 

We Just Hope That SHE Brings YOU With Her! 

SUPPLY MEMBERS: SPECIAL ATTENTION! 
Your Membership Card and Registration Fee paid to us will entitle 

you to a "Meetings Only" convention badge that will entitle you to attend 
a ll our meeting sessions. 

It will NOT permit you to ente r the Exhibit Half or Entertainment 
Half: These two features a re owned and operated by the Railway Supply 
Association, Inc. They pick up the check for both; naturally they will 
confine admission to these two events to their own members and guests. 

If you are not a member of the Railway Supply Association, Inc., 
we urge you to join today, w riting their Secretary-Treasurer, 332 South 
Michiga n Ave nue, Chicago, Illinois, for application. 

If for any reason you don't care to or cannot join the Railway Supply 
Association: Please understand that your membership with us wi ll permit 
you to attend a ll our ann ual meeting sessions: BUT WILL NOT PERMIT 
YOU TO ENTER THE EXHIBIT HALL OR ENTERTAINMENT! 

Please understand and appreciate the correctness of the above ar­
range ment, he lp us avoid the one or two misunderstandings that arise 
on this issue each year. THANKS! 
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With Rezistox Plates and Quad­
ruplicate Insulation Including Dyne/ 

-FOR-
DIESEl LOCOMOTIVES 

Plate edges 
sealed with 
Polyethy lene 
all sides. 
Heavy plate 
feet protrude 
t hrough die· 
cut rubber 
insulators 
on bottom 
of plates. 
Insulated 
all s ides. 
No shorts 
possible. 

Higher Sustain­
ed Voltage 

When Cranking 
Means Faster 

Cranking 
48 Railroads 

have purchased 
Surrette 
Batteries 

Typo G-T-N-5 
Hig h Electrolyte Lovel 

2 1/2" Over Plates 

1. Lower current density per plate made possible by the greater num­
ber of plates and greater effective p late area. 2. Reduces water 
consumption. 3. Reduces posi tive plate ox idization . 4 . Anticipated 
service life increased by months. 5. Req ui res up to 50% less water­
ing and attention through their greater service life. 

Exclusive REZISTOX GRI D CONSTRUCTION makes possible 40% more 
plate surface each cel l. Costs no more than other recognized brands. 
Proven in tests and field service over a 20-year period. The extra 
capaci ty, lower current density per pla te, REZISTOX p la tes, Quad­
ruplicate insulation with Dynel is a bonus w hich reduces maintenance 
and adds months of longer trouble-free lif e. 

Higher cranking voltage and lower operating cost. 

Rubber Monobloc Containers also 
av~ilable for Low Compartments. 

5lz.e s...tt~ STORAGE BATTERY CO., Inc. 
Jefferson Ave., Salem, Mass. 
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OBRA®SHOES 

daily demonstrate their economy 
on all classes of vehicles. 

RAILROAD CARS 

LOCOMOTIVES 
COMMUTER 

and SUBWAY CARS 

The COBRA SHOE ... a product of the combined research facilities of 
WESTINGHOUSE AIR BRAKE COMPANY JOHNS-MANVILLE CORPORATION 

SQtCIIIists m 8r1lcmg Sp.«i.tllsts In ffiCtlott M llttJ'I 

RAILROAD FRICTION PRODUCTS CORPORATION 
Wilmerding, Pennsylvania 

SCULLIN STEEL CO. 
A Division of Universal Marion Corporation 

6700 Manchester Ave., St. Louis, Mo. 63139 

Truck Side Frames Truck Bolsters 
Coupler Yokes 

Freight Car End Castings 

New York • Chicago 

Baltimore • San Francisco • Richmond, Va. 

3A 
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PORTABL E 

INJ ECTOR TESTER 

for 
10 n-Engine1 Inspection! 

The Model KTP-60 quickly iso lates defective units right on the 
engine . . . without removal or bench tests. Save costly dow n-
time . . . kee ps your eng ines rolling at top efficie ncy. Kiene l 
equipme nt is recognized throughout the Diese l indust ry for accuracy 
and adaptabi lity. Designed for long service under severe field 
conditions. Comple te kit of adaptors. 

ILLINOIS AUTO ELECTRIC COMPANY 
2001- 37 INDIANA AVE. • CHICAGO 16, ILLINOIS 

Exclusive Representative for Kiene to the Railroad Field 
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ATTENTION ALL MEMBERS 
COMING TO THE ANNUAL MEETING 

SPECIAL CONVENTION 
REGISTRATION INSTRUCTIONS 

We VV'ILL NOT "Register By Mail" This Year 

SA 

(Development of the Sun. afternoon registration has made this unnecessary.) 

Please DO NOT Send In Any Registrations By Mail 

AT THE ANNUAL MEETING 
l. Register Fi rst at Registration Desk in Lobby at McCormick Place; 

then come to L. M. 0. A. Registration Desk in Lobby. 

2. CLIP (don't staple) Three One Dollar Bills RIGHT HERE. 

3. CLIP (don' t staple) YOUR 1963 MEMBERSHIP CARD RIGHT OVER 
THE MONEY. 

4. 0 I WANT A BADGE FOR MY WIFE (CHECK BOX) (Supplymen 
get Wives Badges at Allied Booth.) 

W E ARE NOT PERMITTED TO ISSUE GUEST BADGES FOR A NY SUPPLY 
COMPANY REPRESENTATIVES OR FOR ANY RAILROAD PEOPLE WHO 
SHOULD BELONG TO THE TRAVELING ENGINEERS, CAR DEPARTMENT 
OFFICERS, and AIR BRAKE ASSOCIATIONS. WE ARE NOT PERMITTED TO 
ISSUE ANY BADGES FOR WIVES OF SUPPLYMEN: THESE ARE ISSUED A T 
THE ALLIED RAILWAY SUPPLY ASSN. BOOTH. 

5. TEAR OUT THIS PAGE (attach your card and money now) A ND 
PRESENT IT TO REGISTRATION GIRL UNDER SIGN READING, "PAID UP 
MEMBERS REGISTER HERE." 

6. THE REGISTRATION GIRL Will KEEP YOUR CARD. (It wi ll be 
mai led to you after the meeting.) 

7. IF YOU CAN'T FIND YOUR 1963 MEMBERSHIP CA RD, CHECK THE 
BOX BELOW: RUSH TO THE SECRETARY TODAY. 

0 I AM COMING TO THE CONVENTION, BUT CANNOT FIND MY CARD 
MAIL ME ANOTHER. 

Name 

Title . 

Company 

Address 

-- -- --- --- ----i 

Please don't come to the meeting without your card, the other f ellows 
won' t like standing in line behind you while you are getting one. 

8. DO THE ABOVE BEFORE COMING TO THE CONVENTION; IT Will 
SAVE TIME FOR EVERYONE. 



COMPOSITION TREAD BRAKE SHOE 

• Longer Brake Life 
· Longer Wheel Life 
• Smoother, usofter" Rides 

ANCHOR Shoes mean lower mainte­
nance costs per train operation mile ... 
substant ially lower replacement costs 
... and stable friction at all speeds. 
Monetary savings quickly amortize con­
version costs. The lower braking forces 
required cause less wear on pins and 
bushings-which means less brake rig­
ging maintenance. Truck members can 
be lighter, less bulky ... and less costly. 

4 4 5 N o rth Sacram ento B oulevard • Chicag o 12, Illinois 

Chicago • Colton • Muncie • Tacoma 

GRIFFIN STEEL FOUNDRIES LTD. 
St. Hyacinthe, Quebec; 

Tra nscona, Manitoba, Canada ONC o• THe Amsted 
tNO U STR I ES 
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NEWS FOR LOCOMOTIVE 
MAINTENANCE OFFICERS: 

Du Pont Duco® lacquer 

and Dulux® Enamel 
-the standards for diesel locomotive maintenance 
for years - are no\V joined by: 

Du Pont lucite® Acrylic Lacquer 
After nearly 4 years of field tests on diesel 
locomotives and passenger cars, LUCITE® 

ACRYUC LACQUERS show: 
maximum gloss retention 
maximum color retention 
Improved resistance to 

cleaners ... plus: 
minimum maintenance t o keep 

that "just painted" look. 
Your road can have increased appearance at lower 
l01 ag range cost through use of Du Pont Railway 
Finishes. 

Fo·r d etail contact the nearest Drt Pont Industrial 
Finishes office or rV?·ite Du Pont Finishes Division, 
Wilmington, Delaware. 

Better Things for Better Living 
... through Chemistry 

E. I. du Pont de Nemours & Co. (I nc.) 
Finishes Division, Wilmington 98, De l. 

7A 
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ROSS COMPANY 
3310 Olive Street St. Louis 3, Mo. 

RAILWAY AND 

INDUSTRIAL SUPPLIES 

Air Brake Hose Angle Cocks 

Blackmer Pumps Farr Air Filters 

Prime Mfg. Co. 

Plymouth Locomotives 

Sprague Windshield Wipers & Parts 

Ellcon National Hand Brakes 

and Slack Adjusters 
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~ NICKEL ~~~c~~~~~ BATTERIES 
THE OUTSTANDING CRANKING 
BATTERY FOR ANY DIESEL SERVICE 

Bauery used in this Locomotive (1500 HP, 16 cylinders) is rated 
at 200 Ampere Hours at 2 hour rate and has operated dur ing all 
extremes in temperature, with no loss in capacity. 

• No Buckling of Plates 
• Immune to excessive d ischarges and short circuits 
• Withsta nds a ll shock and vibration 
• Cuts Battery costs w ith lowest possible maintenance 

You must investigate. There is a Difference with the 
Orginal Nickel Cadmium Battery 

NI CKEL CADM IUM BATTERY DIVISION OF 

N I F E I N C 0 'R P. 0 R A T E D ~ 
COPIAGUE, , l. J ~ . ::· e . N.EW YORK, U. S. A. 

. . ... 
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ATTENTION 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 MEETI NGS 
ARE IN PROGRESS." 

Please do not embarrass your Supply Company friends by calling at their 
suites while the meetings are in progress; it wil l caLSe 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 
rul e is absolute ly necessary, wi ll be g rea tly 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. 

* * * 
ATTENTION ALL MEMBERS: 

THIS IS A SINCERE WORD OF THANKS TO THE ORGANIZATIO NS 
LISTED BELOW WHO HAVE CONTRIBUTED MUCH TO THE SUCCESS OF 
OUR 1962 PRE-CONVENTION PRESENTATIO N PROGRAM BY PROVID­
ING COMPLIMENTARY USE OF ROOMS FOR COMMITTEE MEETINGS AND 
FOR THE PRE-CONVENTIO N PRESENTATIONS THEMSELVES: 

Albany Hotel, Denver, Colo. 
American Legion Shawnee Post, Louisville, Ky. 
Baker Hote l, Dallas, Texas 
Claridge Hotel, Memphis, Tenn. 
Hamilton Hotel, Chicago, Ill. 
Fred Harvey's, King Louis IX Dining Room, Union Station, St. Louis, Mo. 
J e fferson Hote l, Richmond, Va. 
Mayflower Hotel, J acksonville, Fla. 
Patte n Hote l, Chattanooga, Tenn. 
Pomponios D-X Restaurant, 48th & Pecos Sts., Denver, Colo. 
Sherman House, Chicago , Ill . 
Texas State Hotel, Houston, Texas 
York Hotel, St. Louis, Mo. 

There were no obligations for the use of these faci lities, but we are 
q uite sure that these establishments would appreciate the opportunity to 
serve you if and when you are in their vicini ty. 

, 
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F. A. UPTON 
C. A. LOVt: 

President 
C'>ief .\1echanical Officer 

Louisville & Nashville R.R. Co. 

Fourth Vice P resident 
Genera! lllembcrship Chairman 

Chief Mechanical Officer 
C. M. St. P. & P. R.R. 

Louisville, Ky . Milwaukee, Wise. 

MEMBERSH I P G RO W T H THRU THE YEARS 
1939 
1940 
194 1 

(Annual 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
195 1 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 

Advertisers A ssociate Active 
0 27 60 

34 48 162 
38 48 2 10 

Conventions were d i scontinued during the war alter U1e 1941 
3 1 29 82 
36 23 57 
70 58 164 
76 76 214 

103 187 676 
101 284 937 
113 295 1183 
134 595 1789 
123 595 21 01 
125 626 2912 
135 510 2747 
118 597 3288 
118 545 2943 
8 1 434 3235 

110 419 3257 
100 423 2678 

82 350 2320 
90 387 2395 
98 393 2302 

101 348 2201 
118 3 16 2291 

1963 GOAL 3063 BY SEPT. 2 1 3063 

To tat 
87 

244 
296 

m eetin g ) 
142 
11 6 
292 
366 
963 

132 1 
1591 
2521 
2822 
3663 
3392 
4003 
3606 
3750 
3786 
3201 
2752 
2872 
2793 
2650 
2725 

Many thanks for the g rand job done in 1962, which helped us retai n 
our top posi tion as the largest such Association in existence. 

1963 - "Do A ll You Can With What You Have" is the slogan for this 
year. GET A NEW MEMBER TODAY! 
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OUR OFFICERS FOR 1963 

H. N. CHASTAIN 
First Vice President 
Program Chairman 

Gencrnl Assl. Mech. Dept. 
A. T. & S. F. Ry. System 

Topeka, Kans. 

T. MURRAY 
Tltird Vice President 

Jl.feellno Procedure Chairman 
Master Mechanic 
St. L.- S. F. Ry. 
Sprlngilcld, Mo. 

J. J. EKIN 
St>cond Vic<' President 
AdvcrtishlO Chairman 

Supt. Special Equipmen t 
B. &0. R.R. 

Bnllimorc I, l\ld. 

G. :\1. BEISCHER 
Fifth Vice Prt>sidcnt 

Co-ordination Chairman 
c. 1\1. 0. 

B. & 0. R.R. 
Baltimore I, Md. 
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OUR O FFICERS FOR 1963 

C. !II. L!PSCO!IIB 
Secretary-Treasurer 

Gen . C lerk to Termina l 1\I.M. 
Missouri Pacific R .R. 

1721 Parker St. 
North Little Rock, Ark. 

C. L. COMBES 
Publicity Chairman 

Editor 
Ha llway Locomotives & Cars 

30 Church Street 
New York 7, N . Y. 

OUR OFF ICERS FOR 1963 
A D VISORY 

R. E . FRANKLIN 
Chief Mechanical OH!cer 

Pennsylvania R.R. 
P h iladelp h ia 4, P enn. 

BOARD 

F. E . RUSSELL 
Chlef Mech. Olllcer - System 

Southern PacWc Co. 
San Francisco 5, Calif. 
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OUR OFFICERS FO R 1963 
ADVI SORY BOARD 

C. E. POND 
Gen. Supt. Motive Power 

Norfolk & Weslern R y . 
Roan ok e 17, Va. 

J . A. WELSCH 
Gen. Supt. Motive Fower 

Illinois Cenlral R.R. 
Chicago, Ill. 

K. T . REED 
Gen . Mgr. M. P. & E. 

C. & 0.- B . & 0 . 
H untington 19, W. Vn. 
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OUR OFFICERS FOR 1963 
ADVISORY 

J. G. MOORE 
Asst. Vice Prcsidcnl-l\lcchanica l 

Soulhcm Railway 
Washington 13, D. C. 

J. H. HERON' 
Vice President Equipment 

New York Central R.R. 
New York 17, N. Y. 

BOARD 

W. D. D ICKIE 
Chief o£ M.P. & R. S. 
Canadian Pacific Ry. 

Montreal, Que., Canada 

J. G. GERMAN 
Chic£ Mechanical OH!cer 
Missouri Pacific R.R. Co. 

S t. Louis, Mo. 
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OUR OFFICERS FOR 1963 
ADVISORY BOARD 

E. A. KUHN 
Retired Chle! 1\Icchanlcal Of!lcer 

Balllmore & Ohlo R.R. 

E. F. TUCK 
R!'tircd C. M. 0. 

St. Louis-Sa n Francisco Ry. 
819 East Kingsbury 

Springfield, 1\lo. 
107 Palmetto Lane 

Harbor Blui!s, Larl!o, Fla. 

D. S . NEUHART 
Gen. Supt. Motive Power 

and Machinery 
Union Pacific Railroad Co. 

Omaha, Neb. 
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OUR OFFICERS FOR 1963 
PAST 

1919 ; n :l 1940 

F. B. DOWNEY 
I Past President) 

Asst. to Shop S u pt. 
Chesapeak e & Ohio Ry. 

H u n tingto n, W.Va. 
(Deceased) 

1942 to 1946 Incl . 

J. E. G OODW IN 
(Past President~ 

Exec. Vice Presid ent !ReliJ·ed! 
Chicago & North western Ry. Sys. 

4 River R idge Rond 
Little Rock, Ark. 

PRESIDENTS 

J . C. M IL LE R 
(P ast President) 

Master Mecha n ic rRetired) 
N. Y. C. & St. L . R.R. Co. 

419 Lib erty Street 
Con neaut, Ohio 

!Deceased ) 

l g47 

S. 0. RENT SCHLER 
(Past Presiden t) 

Su pt. i\!olive Power 
Bessemer & Lake Er ie R.R. 

G reen v ille, Penn. 
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OUR OFFICERS FOR 1963 
PAST 

19 4 8 

C . D . ALLEN 
!Past President) 

Supt. l\lotive Power 
Chesapeake & Ohio Ry. Co. 

Richmond 10, Va. 

1950 

G . E. BENNETT 
! Past President ) 

Vice Pres. - Gen. Purchasing Agent 
e:ucago & East Ill. Ry. Co. 

Chicago Heig hts, Ill. 

PRESIDENTS 
194 9 

J. W. HAWTHORNE 
!Past President) 

General Supt. !\f. P. & E. 
Atlnntlc Coast Line R.R. Co. 

J ackson ville, Fla. 

1951 

P. H. VERD 
1 Past President) 

VIce President- Personnel 
E. J . & E. Ry. 
Chicago 4, Ill. 
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OUR OFFICERS FOR 1963 
PAST 

1952 

H. H. MAGILL 
(Past President) 

Retired Master Mechanic 
Chicngo & Northwestern R y. Sys. 

Route 2, Box 465 
Avon Park, Fla. 

1954 and 1955 

F. D. SINEATH 
I Past Prcsldcntl 

Asst. Gen. Supt. 111. P. 
Atlantic Coas t Line R.R. Co. 

J acksonville, Fla . 

PRESIDENTS 
1953 

S. 1\1. HOUSTON 
(Past P residen t) 

Gen. Supt. Mech . Dept. (Reti red) 
Southern P acific Company 

568 Superior Ave. 
San Leandro, CaLi!. 

1956 

T. T. BLICKLE 
(Past Pr~:sidcnt) 

G eneral Mgr. -Mechanical 
A. T. & Santa Fe Sys. 

Chicago 4, Ill. 



20 Locomotive Maintenance Officers Association 

OUR OFFICERS FOR 1963 
PAST 

1957 

J. T . DALEY 
lrast President I 

Chief Mechanica l Officer 
Alton a nd Southern R.R. 

East St. Louis, Ill. 

1958 

F. R. DENNEY 
1 Past Pn siden t 1 

lllechanlcal Superintendent 
New Orleans Union Pass. Term. 

New Orleans, La. 

PRESIDENTS 
1958 

F. E. MOLLOY 
!P ast P residcnll 

Retired Supt. Motive Power 
Southern P aci!ic Co. 

3018 Hullin Way 
Sacramento. Calif. 
Deceased 7-16-63 

101:1") 

E. V. l\ll:l"~ '; 
!Past Presldcllll 

Retired Supt. Mech. DrJ'\. 
St. Lnnls - Southwestern Ry. 

2500 Howard D rive 
Pine Blu!l, Ark. 
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OUR O FFICERS FOR 1963 
PAST PRESIDENTS 

1960 

W . E. LEHR 
(Past Prcside:1tl 

Supt . Motive Power 
Lehigh Vall<'~' R.R. 

Sayre, Penn. 

1961 

0. L. HOPE 
I P~st President) 

Asst. Chief Mcchanlcnl Officer 
?-.1 fssouri Pacific Railroncl 

St. Lou is. Mo. 

CHAIRM AN - BOARD OF DIRECTORS 

R. E. HARRISON 
(Past P r esident) 

l\!gr .. l\!alnt. Plam.;ng & Control 
South ern Pacific Company 

San Francisco 5, Calif. 
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OFFICERS AND EXECUTI V E COMMITTEE 

/ 

SOUTHERN REGIONAL EXECUTIVE 

S.C. SNUW 
Supt. Motive Powcl' 

Loui•ville & Nashville R.R. 
Louisville, Ky. 

SOUTHERN 

REGION A L E X ECUTIVE COMMITTEE 

Atlanta & West Point- Geo. A. Joiner, Gen. Diesel Supvr., Montgomery, Ala. 

Atlan tic Coast Line R.R. - F. D. Sineath, Asst. Gen. Supt. M.P., Wilmington, 
N.C. 

Central of Georgia Ry.- J. W. Mason, Asst. S.M. P. & E. , Macon, Ga. 

Chesapeake & Ohio Ry.- F. A. Murphy, Gen. Fmn., Handley, W.Va. 

Florida East Coast Ry. - S. D. Smith, Gen. Diesel Supvr., St. Augustine, Fla. 

Georgia R.R.- R. A. Parrish, M. M., Augusta, Ga. 

Gulf Mobile & Ohio R.R.- C. W. Esch, C. M. 0., Mobile, Ala. 

Ill inois Centra l R.R. - R. J. Chinn, Mech. & Shop Engr., Chicago, Il l. 

Louisvi lle & Nashville R.R. - S.C. Snow, Supt. M. P.- Maint., Louisville, Ky. 

Norfolk & Western Ry. - W. S. Garratt, Asst. S.M. P., Roanoke, Va. 
Richmond, Fred. & Potomac R.R.- J. A. W. Smith, Supvr. Diesel Eqpt. , 

Richmond, Va. 

Seaboard Air Line R.R.- R. W. Murray, Gen. Diesel Supvr., Hamlet, N. C. 
Southern Ry.- T. C. Gilbert, Diesel ~ngr., Chattanooga, Tenn. 
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OFFICERS AN D EXECUTIVE COMMITTEE 

CENTRAL WESTERN REGIONAL E X ECUTIVE 

W. L. HUEBNER 
Asst. lo Gen. Mgr.- Mcch. 

A. T. & Santa Fe Ry. 
Chicago 4, Ill , 

CENT R A L WESTERN 

REGION A L EXECUTIVE COMMITTEE 

23 

Atchison, Topeka & Santa Fe Ry. - W. L. Huebner, Asst to Gen. Mgr.­
Mechanical , Chicago 4, Ill. 

Chicago, Burl ington & Quincy R.R.- J . D. Schroeder, Asst. Gen. Supt. M.P ., 
Chicago, Il l. 

Chicago, Rock Island & Pacific R.R.- W. H. Waltman, Engr. Shop Plants & 
Machinery, Chicago, Ill. 

Denver & Rio Gr<Jnde Western R.R. - P. D. Starr, M. M., De nver, Colo. 



24 Locomotive Mainte nance Office rs Association 

• 

OFFICERS AND EXECUTIVE COMMITTEE 

SOUTHWESTERN REGIONAL E X ECUTIVE 

T. W. BELLHOUSE 
Supt. Mech. Dept. 

St. Louis-Southwester n Ry. 
Pine Bluff, A rk . 

SOUTHWESTERN 

REG IONA L E XECUTIVE C OMMITTE E 

Gulf, Colo . & Santa Fe Ry . - C::. W. Cramer, Gen. Diesel Fmn., Cleburne. Tex . 

Kansas City Sou the rn Ry.- W. H. Bruening, Master Mech ., Shreveport, La. 

Mo.-Kansas & Texas Line - H. G. Doyle, Mech. Engr .. Pa rsons, Kans. 

Missouri Pacific R.R. - E. E. Dent, Mech. Supt., Housto n , Texas 

New Orleans Pass. Term. - F. R. Denney, Mech. Supt. , New Orleans 13, La . 

St. Louis - San Francisco Ry.- Thomas Murray, M. M., Springfield, Mo. 

St. Louis- Southwestern Ry. - J . C. Renfrow, Jr., Mech. Engr., Pine Bluff, Ark . 

Texas & Paci fic Ry. - W. Combs, Supt. <;>f Shop. Milr~ha ll , Tex. 
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OFFICERS AND EXECUTIVE COMMITTEE 

CENTRAL REGIONAL EXECUTIVE 

G. F. BACJil\IAN 
Chief 111echanlcal Oilicet· 

Elgin. Joliet & Eastern Ry. 
Joliet, Ill. 

CENTRAL ( CHICAGO ) 

REGIONAL EXECUTIVE COMMITTEE 

Al ton & Southern R.R. - Lester Van Pelt, Loco . Shop Fmn., East St. Lo uis, Ill. 

Belt Railway of Chicago - R. M. Campbell, Diesel Fmn., Chicago 38, Ill . 

Chicago & Eastern Illinois R.R. - M. H. Kuhn, M. M., Danville, Ill. 

Chicago & Ill inois Midland Ry. - A. B. Lichtenberger, Asst. M. M., 
Springfie ld, Ill. 

Elgin, Joliet & Eastern R.R.- H. W. Hartshorne, Asst. to Supt. M. P. & E., 
Joliet, Ill . 

Indiana Harbo r Be lt R.R.- S. A. Papa, Gen. Fmn., Chicago 9, Ill. 

Mo no n R.R. -C. D. Haner, Gen. Loco Fmn., Lafayette, Ind. 

fermina l R.R. Assn. of St. Louis- 0. J. Laubenthal, Gen. Fmn., St. Louis 3, 
Mo. 

25 
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OFFICERS AND EXECUTIVE COMMITTEE 

EASTERN & NEW ENGLAND REGIONAL EXECUTIVE 

L. H. BOOTH 
Gen. Master lllechanic 
Chesapeake & Ohio Ry. 

Huntington, W.Va. 

EASTERN & NEW ENGLAND 

REGIONAL EXECUTIVE COMMITTEE 

Akron, Canton & Youngstown R.R.- E. H. Davidson, Jr. , Diesel, Supvr., 
Akron, Ohio 

Baltimore & Ohio R.R.- A.M. Schuh, Train . & Meth. Engr., Baltimore 1, Md. 
Bangor & Aroostook- N. E. Skogg, Diesel Supvr., Derby, Me. 
Bessemer & l. E. R.R.- H. E. Mathay, Asst. Gen. Loco. Fmn., Greenville, Pa. 
Boston & Maine- P. C. Dunn, Asst. Gen. Mech. Supt., Boston, Mass. 
Central Ry. of N.J.- Bernard J . Doneski, J r., Asst. to Supt. M. P. & R. E., 

Elizabeth, N. J . 
Central Vermont R.R. - D. L. Shepard, Sut. Equip., St. Albans, Vt. 
Long Island R.R.- C. P. Soffel, Supt. Shops, J amaica 35, N. Y. 
Maine Central R.R.- Harold Hook, Supt. Loco. Maint., Boston, Mass. 
New Haven R.R. - T. W. Webster, Supvr. Loco. Maint., New Haven, Conn. 
Reading R.R.- F. G. Fisher, C. M. 0 ., Reading, Penn. 
Western Maryland R.R. -H. J. Koch, Asst. Mech . Engr., Hagerstown, Md. 
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OFFICERS AND EXECUTIVE COMMITTEE 

N ORTHWESTERN REGIONAL EXECUTIVE 

C. P . STENDAHL 
Asst . Supt. Motive Power 

Great Northern Ry . 
Sl. Paul l , Minn. 

N ORTH WESTERN 

REGIONAL EXECUTIVE COMMITTEE 

Chicago & NW Ry.- M. H. Crandall , Diesel Supvr.- Sys., Chicago, Ill. 

27 

Chicago Great Western Ry.- B. T. Nelson, Supt. M.P. & Eq pt., Oelwein, Iowa 

Chicago, Milw. St. P. & Pac. R.R. - R. H. Maas, Gen. Supvr. Loco. Maint., 
Mi lwaukee, Wis. 

Duluth, Missabe & Iron Range Ry.- H. R. Seitz, Asst. S.M. P., Proctor, Minn. 

Great Northern Ry. - R. G. Tausch, Asst. to C. M. 0 ., St. Paul 1, Minn . 

Green Bay & Western R.R. - A. S. Johnson, Mech. lnspr., Green Bay, Wis. 

Northe rn Pacific Ry. - R. W. Spannri ng, Sys. Diesel Supvr., Livingston, Mont. 

Soo Line R.R. - E. R. Henkel, Gen. Mech. lnspr., Minneapolis, Minn. 
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OFFICERS AND EXECUTIVE COMMITTEE 

CANADIAN AND GREAT LAKES 

REGIONAL EXECUTIVE 

G. R. WEAVER 
Asst. C. !\I. 0.- J\1. P. 

Pennsylvania R.R. 
Philadelphia 4, Penn. 

CANADIAN AND GREAT LAKES 

REGIONAL EXECUTIVE COMMITTEE 

Ann Arbor Railroad - J. R. Baldwin, Mech. Engr., Decatur, Ill . 
Canadian National R.R. - H. l. McCagg, Asst. Mech. Officer- M. P. , Montreal, 

Que., Canada 
Canadian Pacific Ry.- J. A. Chisho lm, Gen. lnspr. Diese l Eqpt., Toronto, 

Ont., Canada 
De laware & Hudson R.R.- T. J . Bradley, M. M., Watervliet, N. Y. 
Detroit, Toledo & Ironton- A. C. Robinson, Supt. M.P., Dearborn, Mich. 
Erie-Lackawanna - H. P. Zydor, Mech. Engr., Cleveland, Ohio 
Grand Trunk Western - Wm. Leys, Mech. Officer - M. P., Batt le Creek, Mich. 
l ehigh Valley R.R. - H. P. MacDonald, Mechanical Engineer, Sayre, Penn . 
New York Central R.R. - R. W. Mustard, Mech. Supt., 1324 West 3rd, 

Cleveland 13, Ohio 
New York, Chicago & St. Louis - H. D. Mi lle r, Asst. M. M., Bellevue, Ohio 
Pittsburgh & Lake Erie - C. H. De rne r, M. M. - Loco., McKees Rocks, Penn. 
Wabash R.R.- J. R. aa ldwin, Mech. Engr., Deca tur, Il l. 
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OFFICERS AND EXECUTIVE COMMITTEE 

WEST COAST REGIONAL EXECUTIVE 

K. PRUCHN!CK! 
Supvr. Locomotive l\1ainl. 

Southern Paci£ic Co. 
San Francisco 5, Cali!. 

WEST COAST 

REGIONAL E X E C UTIVE COMMITTEE 

Northwestern Pacific R.R.- H. A. Henderson, M. M., Tiburon, Cal if. 

Southern Pacific R.R. - N. l. McCracken, Asst. Gen. Supt. Mech. Dept., San 
Francisco 5, Calif. 

Spokane, Po rtl and & Seat tle Ry. - E. l. Ke nnard, Supt. of M.P., Vancouver, 
Wash. 

Union Pacific R.R. - A. R. Snyder, Asst. Gen. Supt. M.P. & Mchy., Omaha 2 , 
Neb. 

Western Pacific R.R.- E. T. Cuyler, Asst. C. M. 0., 3500 24th St. , 
Sacramento 17, Cal if. 

29 
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L IFE MEMBERS 

V . R. HAWTHORNE (RcUred) 
Executive Vice-Chmn., Mecb. Sec. 

Assoc. of American Railroads 
2314 No. 26th Ave. 

Hollywood, Fla. 

E. H. DAVIDSON (ReUredl 
Dlr. Bureau of Loco. I nspection 

Interstate Commerce Commission 
1445 Ogden, N. W. 

Washington 10, D . C. 

J. H. AYDELOTT (Retired) 
VIce President 

Assoc. o£ American Railro:~ds 
1029 E. 8th Ave. 

Denver, Colo. 

H. C. WILCOX (Retired) 
Editor 

Railway Locomotives & Cars 
214 Beech Terrace 

Pines L:lke 
Wayne, N.J. 

-
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LIFE MEMBERS 

B. M. BROWN (Retired) 
Gen. Supt. Motive Power 

South ern Pacl!ic Com pany 
6G4 Hale St. 

Polo Alto, C:~li£. 

F. W. BUNCE 
Retired Chic£ l\lech. OHlcer 

C. M. St . P. & P. R.R. 
842G W. North Ave. 
Milwaukee 3, Wis. 

E. R. BATTLEY (Rellred) 
Chief of M. P. & E. 

Canadian Pacl! lc R:~ilways 
25 Brnemer Ave. 

Toronto, Ont., Canada 

W . T. FARICY 
Retio·ed President A. A. R. 
9 15 Transportation Bldg. 

J7lh & H Sts. N. W. 
Washington GG, D. C . 
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LIFE MEMBERS 

A. K. GALLOWAY (Retired) 
G en. Supt. 1\1. P . & E . 

Baltimore & Ohio Railroad Co. 
Ambnssador Apnrtments 

Bnlthnorc 1, Md. 

L . R. CHRISTY 
Retired Chic£ Mccb. Officer 

69 Arundel Place 
Clayton 5, Mo. 

E. ABRAHAM !Retired ) 
Asst. Supt. l\I. P . 

E. J. E. Ry. 
503 E. Benton St. 

Joliet, Ill. 

OWEN CLARKE 
Vice President 

Cbes;:,penke & Ohio Ry. 
Cleveland. Ohio 

l 

-
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LIFE MEMBERS 

R. M. McDONALD 
Dtrcctor or Operations 

Board of Tmnsporl 
Commissioners for C:anadn 

Ottawa. Onl .. Canada 

C. J. WOLFE (Retired) 
Assl. Vice President- Operation 

Western l\Inrylnnd Ry . 

C. W. TAYLOR 
D irector, Bureau of Safety 

nnd Service 
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806 The Terrace 
Hagerstown, Md. 

lnter·statc Commerce Commission 
Washington 25, D . C. 
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LIFE MEMBERS 

C. F. \VEIL !Retired) 
Secretary o r Allied Rmlway Supply 

Assn . and Committee or the 
Coordinated 1\lechartical Assns. 

16003 Filth St., East 
St. Petersburg 8, Fla. 

F r<: . MITCHELL !Retired) 
Asst. VIce President 

New York Central Sys. 
101 Bcllnir Drive 

Dobbs Ferry, N.Y. 

A. E. RICE !Retired) 
Chl~>f Mechanical OHiccr 

D. & R. G. W. R.R. 
2i56 S. Downlnl'! Circle 

Denver 10, Colo. 

!11. R. BROCKMAN <Retired) 
Asst. Vice P resident 

Southern Railway Sys. 
550 Club R oad 

SaUsbury, N.C. 
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• j 

LIFE MEMBERS 

WJLL!Al\1 ~!. l<ELLEH 
Vice P•·esident- Research. A. A. H. 

59 E . Van Buren St. 
Chicago, 111. 

E. 1<. BLOSS IRrtiredl 
Director Research & Develop. 

Boston & Malne R.R. 
P. 0. Box q23 

Amherst, New Hampshire 

JO!-tN A . HALL 
Director Locomotive l nspeclion 

Bureau Safety & Service, l. C. C. 
Washing ton 25, D. C. 

J AI\!ES E. FRIEND !Retired) 
District Locomotive Inspr., I. C. C . 

2741 Filth Avenue 
Fort Worth, Texas 
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LIFE MEMBERS 

'' '-""1r!C"s. T. KUHN (Retired) 
Chief Mech. Supt. C . N. WIGGINS 

Asst. G e ner:ol Manager 
Louisville & Nashville R.R. 

New York Central R .R. 
1270 Cleveland Heigh ts Blvd. 

Cleveland. Ohio L ouis\'! lie , Ky. 

MAsTER BoiLERMAKERS' AssoCIATION 
ON MARCil 10, 1955, The Mas ter Boilermakers' A ssociation nccepted our invitation 

to join the Locomotive Maintenance OHicers Association. We were honored and p lensed 
to have them accept this invltalion on the same dale It was extended to them. 

F. R. MILLIGAN, President 
Master Boilermakers' Association 
G en. Boiler l nspr., Can. Pac. Rys. 

<Retired) 
541 Leon St. 

Kelowna, B. C., Canada 
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OUR OFF ICERS FOR 1963 
TECHNICAL COMMITTEE CHAIRMEN 

J . R. MIT CHELL. Chairman 
Committee on 

Diesel Electrical ."11aintencmc<' 
Asst. Elcc. Engr. Eqpt. 

I llinois Ccntr~l R.R. 
Chicago. Ill. 

G . W. N IEMEYER. Chairman 
Committee on 

D iesel Engine Maintenance 
Mechanical Supt. 

Missouri Paciiic R.R. 
Little Rock. Ark. 

W. F. DADO, Chairman 
Committ(l'c ou New Developments 

In 1\Iotive Power J\1aintcntnlcc 
Gen. Supt. 1\lotivc Power - System 

Bailirnorc & Ohio R.R. 
H~ilimor<'. Md. 

L . M . A LL ISON. Chairman 
Committee on 

Diesel Mcchanicni- O ther 
Master Mcchartic 

S t. Lou is- San F r·ancisco Ry. 
Springfield, Mo. 
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OUR OFFICERS FOR 1963 
TECH NI C A L COMMITTEE C HAIRMEN 

C. A. WILSON. Chairman 
Committee on 

Fuel ond Lube Oil 
G on. Supervisor - Diesel Engines 

A. T. & S. F. Ry. 
Chicago, Ill. 

G. R. HA't<ROD, Chairman 
Committee on Diesel Jlfaterial 

lnucntory and Control 
P 1·ocess Engineer 
Southern Ra ilway 

Chatt:moogn, Tenn. 

J . D. SCHROEDER. Chairman 
Committee on 

Shop EtJUiJ>mcnt 
Ass t. Gen. Supt. :\1. P. 

C. B. & Q. R.R. 
Chicago, Ill. 

J . J . DWYER. Chairman 
Comm.ittee on 

What's Your Problem? 
Chemical EnJ:inecr 

C. &0. Ry . - B.&O.R.R. 
Huntington, W.Va. 
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Monday Morning/ October 14/ 1963 

10:00 A.M. 
PRESIDENT'S ADDRESS 

C. A. LOVE 
Presid ent 

Chief Mecha nical Officer 
Lou isville & Nashville R.R. Co. 

Lll·.•isviJJ~. K~·. 

10:50 A.M. 

Special Address 

In 

Joint Ses,sion 

With All 

Associations 

In 

Airie Crown Theatre 

McCormick Place 

* 
BRING YOUR WIFE AND 

ALL YOUR GUESTS 
TO THIS MEETING. 

WE WANT THE 
LARGEST CROWD POSSIBLE. 

SPECIAL .!-.. TTENTION - ALL MEMBERS 
LET'S ALL BE IN THE BANQUET ROOM AT 9:55 A. M. 

SO WE CAN START PROMPTLY AT 10:00 A.M. 

39 

~~,.,., - , 
YO U DO NOT NEED A BADGE TO ATTEND ANY OF THE MONDAY 

MORNING MEETINGS. This special arra ngement has been made so everyone 
can be in the Grand Ballroom for the opening session at 10:00 a.m . sharp. 

If a nyone attempts to stop you for a Badge Monday morn:ng, s!low 
him this page and come on in the meeting room ON TIME. 

BADGES WILL BE REQUIRED AFTER LUNCH MONDAY, 
REGISTER DURING THE NOON HOUR SURE! 

D O THESE TWO THINGS TODA Y 

A. GET A NEW SUPPLY MEMBER AT THIS MEETING. 

B. TURN TO PAGE TWO (2) OF THIS 1963 PRE-CONVENTION REPORT 

1. THANK these Advertisers as you visit their room and exhibit. 
(Where consistent.) 

2. INVITE those NOT LISTED AS ADVERTISERS to participate as Ad­
vertisers in the 1963 Annual Proceedings. (Where consiste nt.) 
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0. l. HOPE, President 
Asst. Chief Mechanical Officer 

Missouri Pacific R.R . 
St. Louis, Mo. 

SOUTliWESTEH1 HAlLWAY 
OlESEL CLUB 

Pre-Convention Presentation of 
Commi ttee on Diesel Engine. 1963 
topic. ";..rcchanical ~ l aintenance ­

Higher Horsepower Loccmotivc ·:· 
?\lr. T. W. Bellhousc. Superin­

tendent \[echal~ical Departmc·nt, 
St. Louis South\\·estern Ry. Co., 
and 111 <' 111 ~>er o~ t h ~ Southwestern 
Hail way Die ;;.-l C lub presented his 
preliminary re port of Locomotive 
\[aintenance Officer;; Association 
Committee at Ilc uston. T exas. 
April 18, 1963. 

The report was we ll received and \\"a S followed b~, a very 
interesting discuss ion. 

Hegular meetings - 1963 - Third Thursday in Janua ry at Dal­
las, T exas; April at H ouston, T exas; September 2.6 at Fort Worth. 
T exas. 

JOIN THE 

SOUTHWESTERN RAILWAY DIESEL CLUB 

TODAY ! 

TED SPROTT, Secretary-Treasurer 
P. 0. Box 391 , Cleburne, Texas 

Please accept my application for membership ($6.00 Associate) 
($3.00 Ry. Employee) fo r annual due~ is enclosed. 

Name - ----- --------- Position -------

Company Name --------------------

Mailing Address 
Street & No. City State 

Recommended by ------~- Signa ture - - - --- - --
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Monday Afternoon1 October 141 1963 
2 :00 P.M. 

REPORT OF THE COMMITTEE ON 

DIESEL MECHANICAL MAINTENANCE- OTHER THAN ENGINE 

Pre-Conve ntion 

Prese ntation: 

SOUTHWESTERN 

RAILWAY DIESEL 

CLUB 

CHAIRMAN: L. 111. ALLISON 
Master Mechanic 

St. Louis -San Francisco Ry. 
Spring[ieJd. Mo. 

Vice Chairman 

1 :30 P. M. 

APRIL 18, 1963 

Texas State Hotel 

Houston , Texas 

W . H . Bruening. Master Mcchnnic. K ansns City Southern Ry., Shreveport. Ln. 

Committee Members 
Wn llncc H. Ch nplln. Asst. Supt. Loco. Maint .. Boston & Mnine Ry. Co .. Boston 14. Mn•s. 
R. 1\. K ennard. Supvr. 1\lr Bral<es & Mcch . Inst., C. & N. W. R y .. Chlc.~go G. I ll. 
C. G . Mahoney, Supt. Motive Power. E lgin Joliet & Eastern Ry., J oliet. Ill. 
Ed Henton. Electrical DraHs man. Missouri PaciUc Ry .. St. Louis. Mo. 
J . B. Fister. Di vision Mastel' Mechanic. Rending Ry .. Readin g, Pa . 
W. R. Leonard. Asst . Supvr. Diesel Engs .. A. T . & S. F. Ry. Co., Chicago 4. Ill. 
J . W. Mulhollon. Supvr. Diesel Reclamation . C .. M .. St P. & P .. M ilwa ukee. Wis. 
D. W. G losh. Supvr. Diesel & Motor Equip .. N.Y., C . & St. L. Ry .. Cleveland I. O h io 
W. F. Scobie. Asst. Master Mechanic. Southern Pacilic Co .. Los Angeles 39. Calif. 
T . F. Kelly, Chief Mct:h. I ns pr., C., R.I. & P . Ry .. Chicago 5, n1. 
ATTENTION ALL MEMBERS: We a rc pleased to announ ce that Committee Chair­
man T. W. Bcllhousc was promoted to our E.'<ecutlve Committee. and that Mr. L. M. 
A111son was a ppointed Chairman of this Committee on June I. 1963. Our sincere 
thanks go to :\1r. Bellhousc for the !inc report that he and his committee completed. 
and to Mr. Allison ror his special a ssis tance to Mr Bcllhousc. nnd for the s pecial 
discussion tlrrnnf:!'emcnts for this ses.coion. 

* 
1963 TOPIC: 

"MECHANICAL MAINTENANCE - HIGHER HORSEPOWER LOCOMOTIVES" 
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1. INTRODUCTION: Your 
committee on Diesel Mecha n ical 
-Other was asked to lake as its 
theme a general discussion of 
" higher horsepower locomotives" 
to serve as a background for dis­
cussion of fellow L.M.O.A. com­
mittees on more s pecific subjects 
dealing wilh the diesel eng ine, 
electrical main tenance, etc. This 
repor t will deal w ith s uch sub­
jects as the economic justification 
for the purc hase of highe r horse­
power locomotives, the disposi­
tion of existing un its when higher 
horsepower uni ts a re purchased 
a nd the changes in operation and 
m aintenance made necessary by 
the acquisition of higher horse­
p·ower locomotives. It is our aim 
to point out the bad with the 
good - the disadvantages wi th 
the advan tages. 

We ma ke this study and report 
with the thought that problems 
existed when 1350 horsepower 
was considered "higher horse­
power." With blood, sweat and 

tears on the pa rt of railroad me­
chanical departments and the 
builders, most of these prc·b lem c; 
were beaten. We feel tha t today's 
higher horsepower problems can 
be solved, too. First they must be 
recognized as problems and laid 
on the table for all to see. That is 
one important purpose of th is anrl 
otlte1· L .M.O.A. committees. 

2. DEFINITION C F IIIGHER 
HORSEPOWER LOCOMO­
TIVES has to be reac hed before 
a discussic n of them can be s tart­
ed . This can be approa:::hed from 
several v iewpoints. Horsepower 
per single diesel engine can be 
used as a cri terion. So can horse­
power pe r cylinder. The line can 
also be d rawn between normally 
aspirated and turbocharged en­
gines. After considering a ll fac­
tors your c •,mmittee de~ided th1l 
the horsepower pe,· l occm::n:ve 
unit is the impor tant thin -:; to be 
c onsidered and that. fo1' the puT­
pose uf this plper. 1750 ho?·se­
power should be consideTed the 

To help maintain your equipment 

The Pocket List brings you: 

Adve rtisements of more than 450 Railroad Suppliers 

A Classified Index of their Railroad Products 

Listings of all their Railroad Sales Representatives 

We thank you, both for making use of this in{01·mation, 
and for telling our advertisers so. 

PUBLISHED BY THE RAILWAY EQUIPMENT AND PUBLICATION CO. 

424 West 33rd Street, New York 1, N.Y. 
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35 rigid inspections 

make 

MECROME LINERS 
as good as new I 

TH IRTY-FIVE ins pections are your 
•tssurance t.ha t liners repla ted with 
Mt'erome last. for miUions of cylinder 
:; 1 rokes. Microscopi c examinations 
.:1n.ke sure that no soft or hard spots 
'· xi:;t where liners contact piston rings 
. .. t.hat. t.he m inute pocket.s on the 
ha rd bearing surface provide adequate 
lul::i<-ation a nd are evenly distributed. 
-;:-'.•r extra Long liner Life, replate with 
Mc>rrome. Send us a trial 01·der today. 

f)im,• n sionCI! at·~·urru.:y i s tn;surt•r! h.v t u10 sf'r irs nf 
J, •n nt l'fl.•:u rt 'm f'nl.o.: toith o din/ hnrr• pnuf!l'. 

MECROME 
I FIGHTS FRICTION TO THE FINISH I 

l 1 

METAL FINSSHERS, INC. 
1725 E. 27th St. • CLEVELAND 14, OHIO • TEL.: MAin 1-0511 
3125 BRINKERHOFF ROAD • KANSAS CITY. KANSAS • 
TEL. : DREXEL 1-8501 • In Canada: Nat ional Hard Chrome 

Plating Co .• Ltd., Toronto, Onl. 
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lowe1· limit for higheT horse­
powe?· locomotives. W e TeaLize 
that our 1750 anrl 1800 horse­
powe?· units will be with us to 
maintain for seveTal mo1·e yeaTs. 

3. DESIGN REQUIREMF.NTS 
FOR H I GH E R HCRSEP C'\VER 
LOCOMOTI VES: Meeting design 
requi remen ts for higher horse­
power lc<:omotives is the rc;pon­
sibili ty of the locomotive manu­
fctcturer s, but it is our responsi­
bi lity to sec that the m rmufac­
tur ers underst011d our 1·equi1·e­
ments and m.eet them. The initict­
t ive in design of units tro meet 
operational 1·equi1·ements h•ts for 
t oo Long been in the hands of the 
m anufacttt?"ers. Th e mib·oads 
have common pToblems and com­
mon requirements for ou1· motive 
powe1· units. Your committee has 
agreed upon seve ral of these re­
quiremen ts. They are lis ted be­
low and ::ommented upon brief­
ly: 

A . A 90 clay minimttm m~inte-

nance p eriod. Suggestions to 
make this possible are: 

(a.) MoTe adequate oil filtm­
tion capacity. 

(b.) Oi l bath, 1·otonamic OT 
other imp1·oved engine aiT intake 
filteL 

(c.) MoTe adequately seal.ed 
and improved gear cases. 

(d. ) h tc?·eased capacity fnel 
fiLter. 

(e. ) I mp1·ovecl traction motor 
and tmction moto1· bntsh design 
to extend bnt.~h life. 

(f.) I ncTeased capacity of oil 
reservoi?· f o1· ai,- COTI1.pressor. 

B. I nc1·eased f uel capucity jo1· 
24 hom· operation between fne l ­
ings. 

C. I mproved ct i 1· filt?·atiD?J 
(p1·essw·ized cabinets, etc.). 

D. Ability to stm·t, maintain. 
and regain maximum 70 m.p.h. 
train speeds without the neces­
sity of adding additional units 
with inc1·eased dead weight. 

E. Greuter availability. 

XLO 
EX-CELL-O for PRECISION 

Known t o the railroad industry for pre­

cision-made, hardened and ground pins 

and bushings -the ultimate in quality! 

EX-CE LL-O CORPORATION 
DETROIT 32, MICHIGAN 

Manufacture rs of Precision Machine Tools • Grinding Spindles 

Cutting Tools • Railroad Pins and Bushings • Drill Jig Bushings 

Aircraft and Misce llaneous Production Pa rts • Dairy Equipme nt 
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.I r' ~ 
'"•IJ \1...~-

--r..:::il- <> --- - ~ 
~ ~me~ica's ~IV 
- ng roads "'~ 

arepresently ~ 
using more 

"?' 

than a hundred 
cleaning 
compounds 
developed by 
Turco Research 
specifically 
for railroad 
cleaning. 

Is your road among them? 

TURCO PRODUCTS, INC./~~~;s~~~ 
Chemica / Processing Compounds 
24600 5. Main Street· Wi lmington, Calif. 

~1/i~cs in all ~~~~;:;,s:~:~~~"·c~~~~o~:;i~oH~o;b~~~.A~:~~!~~~~d~:·,~~~:~~:h~ 
Pnnc•pol Ctt1cs 'Okinawa) • Manufactured in Canada by 8. W, Deane & Co., Mon lreol 

45 
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F . ToLemtion Jo1· fuel and lube 
oi L m ixtU?·es. 

G. L ower 1naintenance cusL:; 
per horsepowe1· mile. 

H . I ncreased componeut life . 
I. GTeate1· J'eliqbility from fa il ­

nre in service (m07'e imp" rL(IIIL 
with hi gh ho1·sepowe1' pe1· uu i t). 

J . H igheT output pe1· Lon of 
locomotive weigh t. 

K. I mp1·oved utilization. Thts 
means a unit. w ith a flexibi lity in 
perfor mance e haracter ist.ics t o 
meet the most diverse eonditi >ns, 
both l ow speed heavy tomwge 
and high s p eed accelemted 
f?'eigh t se,.vice. 

4. DISCUSSION OF AVAIL­
ABLE AND PROP OSED !IIGH­
ER HORSEPOWER LOCOMO­
TIVE: The pictu1·e concerning 
av ctilable and p?'oposed l tighe·r 
horsepower J'e1JlacemeJH wtiLs i:~ 
in a state of change. Tlti:; is n 
healthy state only so loug us tL 
clwn ges tow<tTd the ttltinune 
needs of the ntil7·uads. This dir;.:, -

t.ion will be a ffected dire<:tly b y 
o u r cons tructive eriticism of 
available units a nd our encour­
agement of units which a re pro­
posed and more nearly meet our 
needs. The makes a nd models 
presently rated as major con ­
tenders for the replacement mar­
ket arc listed below with com­
mittee comments on each : 

.\. Electro-Motive GP-35 D ie­
sel ElecLric (existing) . This unit 
has a nomina l rating of 2500 h.p . 
for traction at sp eeds above 12 
m.p.h. and reduced tractive 
horsepower at lower speeds. It 
appears that Electro-Motive in­
lei ds to mar ket. th is design for 
some yeat·s to come. Older de­
signs of General Motors' units 
may be used in r onversion to 
GP-35 with resul tant tr ade- in 
all wan<:e. 

B. Electro- Motive DD-35 D ie­
sel Electric (existing). This de­
sign is an Electro-Motive a nswer 
l J install ing more horsepower in 

WHEEL TRU,NG BRAKE SHOES: 
Eliminate flat spots-Reduce Motor Repair! 

FCC FLANGE CUTTERS: 
Work fast; economically! 

Wh eel Truing Brake Shoes keep treads smooth, 
improve d riving tra ction by eliminat ing flat , worn 
or uneve n surfaces. 

FCC Flange Cutters reduce high 
f la ng es fo s t e r and m or e 
e conomi call y w ith carbide tip 
cutte rs. 

Stock both to meet your needs. 

. ..:~ -·:·:t~/t··..;~~~;":;.~r··· -,:._4.~ .... ~>~::· . . -·. i · 
WHEEL TRUING~a~~~~:,·· :_.-: 1 

. · ~·;.; '·· - ·.\ BRAKE ' SHOE CO. 
6211 W. Baltimore,Avc._ , j • · - ·· • 

· • Detroit 2, Michig·a·~·~- _ .'~ :Abra~ove Brake Shoes sonce !898" 
- ... . ' .... ., . 
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WABCOPAC® simplified brake assembly 

modernizes foundation brake 

47 

T ruck-mounted WABCOPAC brake units eliminate all levers, 
rods, slack adjusters and their attachments from under the cars. 
T his new braking system consists of two identical units, each 
with a cylinder, joined by push rods and equipped with COBRA * 
Composition Brake Shoes. Now it 's possible to lower car pro­
files and weights, and reduce brake rigging maintenance. Lower 
profi le permits greater overhead clearance for extra capac ity cars. 
+Regist ered trademark o{ Railroad Friction Products Corporation 

WABCC WESTINGHOUSE AIR BRAKE DIVISION 
~ WILMERDING, PA. I Westinghouse Air Brake Company 
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one unit. It consists of two turbo­
charged Model 567 D- 3A diesel 
engines with separa te generators 
each driving a new design truck 
through Lraction motors . The 
nominal horsepower for tra·::Lhn 
is 5000 at speed above 12 m.p.h. 
There is no control cab on this 
tmit aud it is used only as added 
power in a consist. Th is would, of 
course, require that this unit be 
used in multiple operation. This 
unit has the advantage of utiliz­
ing existing components in pu1·­
chasing, but hcts the disadvan­
tages inheTent in "slave" units of 
inability to opemte as em iudi ­
vidual unit. 

C. General ELectric U- 25B o·e­
sel ElectTic (existing) . This unit 
is rated at a nomina l 2500 h.p. 
for traction but is derated to 2()'1() 
h.p. at speeds !Jelow 16 m.p.h. 
This unit appears to be the -::ur­
rent diesel-electri-c design with 
the greatest performance paten-

EMCO 

tial and represents the maximum 
performance available from a 
sin :: le engine diese l- e:e::tr ic d::­
sign at the present l im:!. 

D. Gene1·at EleCLTic GE-40 Die­
sel Elect1·ic (proposed) . This unit 
would b.:! a two engine diesel ­
electric C:esign having 4000 h.p. 
available !'or traction. T he u nit 
wou ld incorporate two 12-cylin ­
der GE engines and existing 
Medel 752 traction m otcrs rn s ix 
whc2l trucks simila r t~ those 
used under electric locomt tives. 
The motors would be a rranged in 
tandem to improve power dis tri ­
b ... lion and rail adhesion. T he 
unit would be equipped w ith a 
steepl e type cab in the center to 
conser ve space and would have 
du., l centra ls for opera t ion in 
either direction. 

D (a) . Geneml Electric U-50 
(proposed) rated at 5,00:> h.p. 
This unit wi ll be powzre:l by two 
Genera l Elc·ctric V -1 6 die.>e: l en-

Metal Processing 

H ard Facing, Metallizing, Chrome 

Plating, Ceramic Coating of valves 

and other engine parts. 

Diesel engine valves 
before and after 

EMCO processing. 

Serving the Nation's Leading 

Reoresented by 

SUPER. CO., ?. 0. Sox 566, Fort Worth, Texas 
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HYATT PINION END 
ARMATURE BEARING 
With Self-Locking Cage Bar Construction 

STANDS UP 
TO 
PUNISHMENT I 

This pace-setting advance in the original all-steel roller-riding cage, which 
HYATT pioneered in 1953, is des igned to provide the most rugged pinion 
end armature bearing ever built. Reports of its outstanding performance 
in service proves it can really take punishment. Only HYATT offers this 
exclusive cage construction plus: 

1. Large rollers for greater load 
capacity 

2. Cage and rollers remov able 
as a unit 

3. No rubbin g contact between 
cage and race fl anges 

4. Unrestricted flow of lubricant 
to all parts 

Specify HY A TTS for your new locomotives and for replacement. S ee if 
they don't outperform anything you've ever used! Hyatt Bea11 o1gs 
Division , General Motors Corporation, Harrison, New Jersey. 

A nother ~ contribution to railroad progress 

., Ja 'TTR06.6.ER BEARINGS 
• ~ F O .. DIESEL LOCOMOTIVES 
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gines and equipped with four 
two-axle trucks. FuJly loaded it 
will weigh 272 tons, with an 
overall length of 83 feet 6 inches, 
a nd height 16 feet 5 inches. This 
will be an operating unit w ith 
the cab on one end, incorporating 
all the present features o[ the 
U-25-B, including maximum 
speed of 70 m.p.h. 

E. Alco Century 420 Diesel 
Electric (existing). This unit is 
equipped with a 12-cylinder Alco 
251 diesel engine and is rated at 
2·000 h.p. for traction f rom four 
axles and four traction motors. 
This unit has the advantage of 
utiliz ing components from exis t ­
ing Alco uni ts to reduce capita l 
costs. 

F. Alco Century 424 Diesel 
Electric (existing). This unit is 
the same as the Cen tury 240 ex­
cept that it is equipped with a 
16-cylinder 251 diesel engine and 
has a nominal raling at 2400 h.p. 

"C"' Hi ·llll ffll ~hON~ lull UIUI. IIOn 
IO lOp 

··o·· Stand,udtrllonr.,. pallu lur.lltd 

for traction from fow· axles. 
G. A leo Century 628 D iesel 

Electric (existing) . This unit is 
powered by a 16-cylinder Alco 
251 diesel engine a nd is rated at 
2750 h.p. for traction th roueh s ix 
axles and six traction motors. 

H. Alco RDH- 1 D ieseL H ydmu­
Lic (proposed) . This is a two en­
gine diesel hydraulic unit of do­
mestic manufacture and is ra ted 
4300 h.p. but is -:::urrently limi ted 
to 3600 h.p. for traction. This unit 
uti 1 i z e s Voith t ransmissions 
driven by domestic diesel engines 
w ith s tandard control system and 
compone nts wherever possible. 
Three o[ these units are presen t­
ly under construction. 

H (a). Alco Century 855 (pro­
posed), rated at 5,500 h.p. This 
unit will be powered by two 16-
cylinder A lco Model 215-C diesel 
engines, and will have e ight trac­
tion motors on eight axles, with 
truck design unreported. Fully 

How Miller Hi-Lift 
Wick Lubricators cut 
maintenance costs 
Here's n locomotive traction motor 
lubricator lhut oiTcrs 40% greater oil 
tift a nd doubled oil capacity. 
Upper picture shows increased oiling 
clliciency provided by Miller 
IIi-Lift wick lubricator. Lower picture 
illustra lcs simple Lest that proves 
grealcr oil-lift.in g a bility of Hi-Lift 
fell. I-I i-Lif t felt sc~menl (" C") 
is complelely saturated to top with oil. 
S tandard felt ( " 0") hns unsaturated , 
white area uL top. Both arc same 
s ize nnd were ploccd in t.ray before oil 
was added. Details available from your 
locomotive builder or wrile direct to: 

MILLER FELPAX, CORP. 
Winona, Minn., Teleph one 2381 



Standards of the Railroad Industry 

National Rubber Cushioned Draft Gears 
for Diesel and Electric Locomotives 

NATIONAL MS-485-SA 

Multi-pad gear used where 
structural or other considera· 
t ions prevent use of National 
M-380-Agear. Recommended 
for application to switch 
locomotives in multiple uhit 
service. Other designs avail· 
able for applications where 
continuous tractive effort is 
below 100,000 pounds. 

NATIONAL M-380A 

For heavy diesel passenger 
locomotives and diesel and 
electric freight locomotives. 
Especially recommended 
where total continuous trac· 
tive effort exceeds 100,000 
pounds, either in single 
locomotive or multiple unit 
service. 

Tt•n•potllllon Ptoducll 0 /t'it lon r----------------------------.------------------, 
! International Division : NATIONAL i 

Cleveland 6, Ohio : CASTINGS : 
National Cutlngs Company I I 

, of Canada, Ltd. i COMPANY i 
I 66 Portland St .. Toronto 28. Ontario I C/~"~'~"4 1. 01t1o I 
L----------------------------J_-----------------~ 

COUPLERS • YOKES • DRAFT GEARS • fiR EIGHT TRUCKS· .JOURNA.L. BOXES 

ROLLER BEARING ADAPTERS • NATIONAL SPEEDL.OADER CONTAIN ER HANDLING SYSTEM 

A·7102A 
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loaded this unit will weigh ap­
proximately 544,000 pounds, with 
I ength of 86 feet, and height 16 
fee t 10 inches. This will be an 
ope1·ating unit incorporating all 
the improvements now exis ting 
in the present Al-co Century 
series. 

I. Krauss- Maffei KM--! DieseL 
Hydrau Lic (existing). Six of these 
units are in service in the United 
Stales presently, three of them 
on the Denver and Rio Grande 
Western and three of them on the 
Southern Pacific. Th ey are 
powered by two Maybach high 
speed, ligh t weight diesel engines 
with 3500 h.p. avaH~b l e for ti·ac­
tion. These units use the Voith 
three torque converter and drive 
through all s ix axles. 

J. The e leven designs mention­
eel above appear to be the major 
contende rs at the present lime 
for considera tion as replacement 
in upgrading our locomotive 
.flee ts. 

5. ECONOMIC JUSTIFICA­
TION F 0 R P URCHASE 0 F 
HIGHER HORSEPOWER LOCO­
MOTIVES: On J anuary 1, 1962, 
the American railroads were 
97.7 'A d ieselizcd. We in the rail ­
road industry began to feel sorry 
for our friends in the locomotive 
supply business. We were prone 
to th ink in terms of the 30 years 
life of the s team locomotive. We 
fail ed to reckon with the fact that 
economic pressures can and do 
accele ra te change. I n this case, 
the economic pressures wer e, in 
part, created by the investments 
in plants and machinery of the 
locomotive builders. They had to 
keep on selling new locomotives. 
The first diesels were sold on 
the basis of economic justifica tion 
of doing more work with fewer 
units and o[ decreased mainte­
nance and servic ing costs as com­
pared with t he locomotive of the 
day, s team power. L ocomotive 
builders have to use t he same 

NEW~Brewster Sand Pipe Nozzles 
SAND WHERE YOU NEED IT! 

' - •'· ·- --- ~--

....... ~I 
:_ - - .-----~-=- ·-

PROVE TO YOURSELF- ORDER 

YOUR REQUIREMENTS TODAY­

YOU' LL BE GLAD YOU DID! 

Sizes for %", 1" and 1 V/' Pipe 

SPECIFY SIZfS DESIRED 

No. 903 - 'I•" for 'I•" pipes 
No. 903 - 1" for 1" pipes 

No. 903 - 1114 " fo r 1114 " pipes 

(Pat. No. 2,528,80 I) 

1. Directs Sond to Contact of.;.Wheel and Rail 
· 2 . Use Less Sand - Save 

· 3. Be tter Adhesion Between Wheel and Rail 

MORRrS B. BREWSTER CO. • 8 SO. MICHIGAN AVE., CHICAGO 3, ILLINOIS 
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Assure lower maintenance costs, 
better performance with ... 

TEXACO 
Railroad Lubricants 

and Systematic 
Engineering Service 

5 3 

NEW YOIIK • CH ICAGO • SAN FRANCISCO • ST. LOUIS • ST. PAUL • ATLANTA 
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argument today lo se ll replace­
ment locomotives. It is up to t's 
in the miLroad i11dust-ry to do 
eve1-ything we can to encom·age 
the locomotive builden to keep 
looking for any and aU changes 
i11 design that will heL!J us do 
more w ith tess, both in number 
of units and in reduced mainte­
nc.nce on the fewer tmits. It is 
up t o us in the mechanical de­
pm·tment, with the support of 
our managements, to see that 
these p1·omises of " recluced main · 
tenance" aTe not just. sales pitch 
but rat lteT a hanl, mile after mile 
reali ty. 

The major ar·eas of justificc: tion 
for lhe purc hase of h igher horse­
power units are: 

A. Reduction in the number of 
mr its owned. 

B. Reduction in the oveTall 
maintenance costs. 

C. Reduction in ove1·al! seTvic­
ing costs. 

These three areas will be d is-

cussed in lhe paragraphs that 
follow: 

A. The reduction i n total tmi.ts 
in lhe fleel which can be ac­
complished with t he pu rchase of 
higher horsep ower unils can b e 
figu red in severa l ways. Btdlders 
1wrmatly consider and compare 
on the basis of horsepowe1· avail ­
able for traction. This is a con­
venient unit of com1JaTison and 
gives an c.ppToximatety correct 
nnsweT. A mo1·e accu1·ate method 
of cleteTmining eqtdvalent units 
has been developed and is de­
scribe ·l in a study on engineering 
ancl pe?·formance facto1·s of loco­
motives p1·epared by the South.­
ern Pacif ic mechanical depaTt­
ment.. 

In this conceut ct l ocomotive is 
consiclerecl a s a- " block of power" 
available (or lt011dlin!] tonnage. 
The " block of power" has t /u·ee 
significant dimension s: 

1. H onepowe1· available (c1· 
tTaction per ton of Locomotive 
weigltt. 

MINER 
CERTIFIED FRICTION AND 

R u B B E R D RAFT GEARS 

H AND BRAK ES 

D ooR F AsTE N E RS FOR REFRIGERATOR 

CARS. TRAILERS. AND CONTAINERS 

W. H. MINE R , I N c. 

C HIC AG O 
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DEPENDABILITY 
IN 

RAILROADING 

SPECIFY 
MORGANITE 

BRUSHES 
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2. Accelemticm index based on 
the nmnber of units required to 
accelemte a tmiling load of 3700 
tons from 20 to 50 miles peT hour 
within a predetenninecl - time. 
Th is index is based on using units 
of the same type and capacity on 
level tangent track. 

3. Simulated Train Operation. 
This dimension is related to the 
s imuJalion of train operation over 
a given section of railroad on a 

~' 
~ 

cr, 
~ '.) 

prescribed schedule using loco-
1tWtive units of the vaTious types. 
This information is derived from 
datu processed on the IBM 650 
computer according to the train 
simulation method developed by 
the Pennsylvania Railroad. This 
dimension represents the trailing 
tons that one unit of the various 
ty pes of equipment could handle 
over a given section of railroad 
within a prescribed running time. 

SNO./ 0091 

I! .1/Nfl 11.7J SNO.I !IN/711'111 

FIGURE-I 
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MAGNUS Products-for 
Extra Quality and 
Top Performance 

• JOURNAL BEARINGS 

• TRACTION MOTOR 
SUPPORT BEARINGS 

• BRASS & BRONZE 
CASTINGS 

MAGNUS METAL CORP. 
NEW YORK - CHICAGO 
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By combining the th1·ee di­
mensions graphicalLy, a visual 
capability compm·ison of various 
types of units can be obtained. 
Each of the dimensions increases 
as the characteristics become 
more favorable so that the larger 
the "block" in physical s ize the 
greater the performance and op­
erating value of the unit. 

Figure No. 1 shows a "block of 
power" comparison of perform­
ance cha1·acteris tics of various 
kinds of diesel powered locomo-

tive units in single unit opera­
tion. This char t was developed in 
the Southern P acific s tudy and 
the tra in simulation is for ex­
pedited freight service from 
Ogden, Utah, to Sparks, Nevada. 

A summary of the reduc tion in 
fleet units which can be realized 
by buy ing higher horsepower re­
placement units can be made by 
showing the numbe r of va rious 
ty pe units which will give the 
neares t equivalent performance. 

No. of Units Reqd . 

Mfr. 

EMD 
EMD 
AI co 
G . E. 
K.M. 
EMD 

G. E. 
AI co 

Type of for Nearest Equi- Total Input HP 
Unit Status va lent Performa nce for Traction Drive 

F-7 Existing 
GP-30 Existing 

Dl-640 Existing 
U-258 Existing 
KM-4 Existing 

(2 GP-30's & Proposed 
2 RB-3600's) 

GE-40 Proposed 
RDH-1 Proposed 

ZYGLO 
MAGNAFLUX 

7 
5 
5 
4 
3 
4 

3 
3 

10500 Electric 
11 250 Electric 
12000 Electric 
10000 Electric 
10500 Hydraulic 
11700 Electric 

12000 Electric 
10800 Hydraulic 

MAGNAGLO 
MAGNA TEST 

Testing methods and equipment to reduce 
maintenance costs and improve reliability - for 
locomotive and car parts. 

Include new electronic and ultrasonic instru­
ments for metal testing, :thickness measure. Also 
low cost Magnaflux ($195.00) Zyglo ($125.00) and 
Spotcheck kits for use anywhere. 

CONSISTENTLY RELIABLE TESTING MATERIALS 

Magna flux Co rp or at ion 
Offices: New York, 36; Pittsburgh, 36; De troit, 37; 

7328 W. Lawrence Avenue Chicago 31 , Illinois 
Office s: New York, 36; Pittsburgh, 36; Detroit, 11 ; 

Cleveland, 25; Los Angeles, 22. 

..., 
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NATIONAL CARBON 
COMPANY 

Products for Railroads 
u National" 

Carbon 
· Brushes 

~~Eveready" 
uAir Cell" 

Signal 
Cells 

~~Eveready" 
uAir Cell" 
Box-Type 
Batteries 

~~Eveready" 

Copper Oxide 
Signal Cells 

"National" Spectroscopic Electrodes and Powders 

NATIONAL CARBON COMPANY 
Division of • Corporation 

270 PARK AVENUE, NEW YORK 17, N.Y. 
Sales Off ices: BIRMINGHAM • CHICAGO · HOUSTON 

LOS ANGELES • NEW YORK • PITTSBURGH • SAN FRANCISCO 

IN CANADA: Union Carbide Canada Limited, Toronto 

" N ationa l ", "Eveready". "Air Cell" and "Union Carbide" 
are registered trade-m arks of Union Carbide Corporation. 
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Using the F-7 as the basic unit, 
it may be seen that to handle a 
number of given assignments in 
main line freight service 70 '1< as 
many GP-30's or DL-640's, 56% 
as many U-25B's or GP-30's and 
RB-3600's combined in pairs, and 
42% as many KM-4's, GE- 40's or 
RDH-l's would be required. 

B. The reduction in overall 
maintenance costs is brought 
about by r efinements in design 
and by elimination of repeat 
ma intenance items such as car­
body filters. One of the most 
heLpfuL design refinements is the 
pressu1·ized engine compm·tment 
on the ALco Century series and 
the G. E. U- 25B. Imp1·oved lube 
oH f ilte?"ing systems also play an 
important part in reducing main­
tenance. An engine that can be 
kept on a diet of clean air, clean 
fueL and clean Lube oil gives us 
greatLy 1· e d u c e d maintencmce 
problems. 

Manufacturers claim a 35-60'/, 

BATT ERY 

reduction in maintenance costs. 
Il should be pointed out that 
these figures are based primarily 
on scheduled maintenance ancl i11 
most cases do not include the 
m1scheduLed maintenance costs 
that come from both the faiLures 
of our maintenance forces ancl 
from the faulty design of the en­
gines. Warranty and, in epidemic 
cases, the integrity of the build­
ers protect us to some extent, but 
eventualLy the baby winds up 
sitting in our Lap. 

Acettrate, factuaL nwintenance 
cost figw·es on the different 
makes, types and models of diesel 
units in our service are some­
thing we mt~st have. The units 
being offered as repLacements are 
very similar to units aLready in 
service. Om· actual cost figures 
for si1nilar units, 1·educecl slightly 
for design improvement should 
give us 1·ealistic figMes for mctin­
tenance of the replacement uni ts. 
Simila1·ly, our cost figw·es tell us 

COMPA NY 
Manufacturers of KW Premium Batteries for Diesel 

Locomotives, Car Lighting and Air Conditioning 

3555 Howard St. Skokie, Illinois 
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WITH 

VAPOR 
~~ 1-11 -r(JI~· ELEcTRoNoc t\ • ALERTNESS 

~ CONTROL 

N ow, a fie ld- tested fa il-sa fe e lectronic device !ha l monitors and insures 
the engineer's a bili ty to perfo rm h is d uties .. . constnnlly and instan lly. 
Alertor "senses" the engineer's normal and ncccssnry movemen ts e lectroni­
ca lly (such as opera ting th rott le, or horn-or if he touches the control s ta nd 
ot· gets in or out of his seat , or touches the window s ill ) . When these o rd ina ry 
a nd expected movements a ren ' t de tected by Alertor's e lectronic "antennae," 
within a prcscl period of time (usually 20 to 30 seconds) n warning sound 
a nd flashing light arc ac tua ted. Failure to react to these wa rnings automa t i­
ca lly appl ies the brakes . 

T here is no discomfort for the e ngineer, noth ing for h im to do except h is 
oormal job ... the Alertor keeps him a ler t, nne! if he cannot respond to the 
initia l a larms , it protects train and cargo fnr more cfTcc ti vcly tha n o rd inary 
single-action "d ead-man" d evices. 

For F ull Inf ormation Wr ite: 

VAPOR CORPORAT ION 
Ra ilway E xchange Bu ilding, Ch icago 4, Illinois 
Offiao• in Pr incipal Cttitl 
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which classes of unit should be 
replaced because of high cost. 
These two cost figures make it 
possible to make r ealistic and ac­
curate forecasts of the savings we 
can expect in reduced mainte­
n<lnce when we purchase replace­
ment power. These cost figures 
m·e stilL more meaningful when 
adjusted to a per horsepower 
mile. Comparison s h o u 1 d , of 
cow·se, be made on power in the 
same or s imilar service and with 
the same or s imilar maintenance 
facilities and personnel. 

C. R eductions in ovemLl servic­
ing costs are realized primarily 
from less frequent servicing. This 
permits e limination of intermedi­
ate servicing terminals. F u e 1 
tanks of up to 3500 gallons ca­
pacity are available. With large 
(uel tanks the locomotive consists 
can be left on the train through 
intermediate terminals, eliminat­
i ng hostling costs and other at­
tendan t costs at these terminals. 

BALDWIN ... 

6. DISPOSITION OF EXIST­
ING U N I T S AS HI G HE R 
HORSEPOWER UN I T S ARE 
ACQUIRED: Keeping of cost 
t·ecords on f leet units is quickly 
justified in deciding what units 
will be retired as new power is 
bought. Th is decision determines 
whether our unit fleet is actua lly 
upgraded or just swapped. Our 
committee had various solutions 
to this question all of which suit ­
ed their particular s ituation. 

One best way to handle the re­
placement of power emerges 
from all these individual solu­
tions. The best way is to keep 
accttrate cost figures on existing 
fleet units and then plan ahead 
to get rid of the most costly first. 
This will usually result in getting 
1·id of the oldest and smaLlest 
switch powe1· fi1·st and down­
grading f1·eight power such as 
GP- 9 and Alco 1600 to switch and 
LocaL work. 

DIESEL RENEWAL PARTS 

Engine Modernization 
Railroad Shop Machine Tools 

Air Operated Dump Cars 

~ 
~ 

BALDWIN- LIMA- HAMIL TON 
INDUSTRIAL EQUIPMENT DIVISION 

PHILADELPHIA 42, PA. 
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Assembly Machine cuts time 
by 75% on cylinder head job 

• ASSEMBLY 
MACHINES 

• I M PACTOOLS 

• ANGLE 
NUT RUNNERS 

• DRILLS 

• GRINDERS 

• SCREW DRIVERS 

• HOISTS 

Ingersoll-Rand's two spindle Portable Assembly Machine saves 
7 5% of the time formerl y requ ired to assem ble a d iesel cylinder 
head to liner and eliminates the need fo r a da ngerous hand torqu­
ing operation. This effic ient Assembly Machine not only does the 
job in 35 seconds, but also weighs less and has fewer wearing 
parts than similar units. 

The very comple te line of Ingersoll-Rand Air T ools makes it 
possible for you to realize savings in t ime a nd manpower o n m ost 
diesel maintenance opera tio ns. Contact your nearest Ingersoll­
Rand branch office; a n exper ienced AIRcnginccr will be glad to 
review your ma in tena nce operations a nd the tools you now have 
in use. 

COMPRESSORS • AIR IOOLS • IUR80 BLOWERS • CONOE~SERS • CENIRifUCAL PUWPS • OIESEl AND CAS EN CINES 
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One problem that lies in t.he 
future and which again calls for 
accurate cost figures is that of 
replacing this small power, which 
we must continue to have for 
switch, local and light transfer 
work. The consensus of opinion 
of ou1· committee is that there 
slwuld be one most desirable 
horsepower fO?· this s m. a ! l e r 
power and that wouLd appear to 
be 1500 lt.p. These units m·e smalL 
enough for switch jobs, la1·ge 
enough fo1· most Locals and can 
be used in multiple for heavy 
t1·ansfe1· or can mu!tip!e in to 
the maintenance points j1·om out­
side points as a useful membeT 
of the consist. 

In any event, aU nti/Toads 
should make up their minds 
definitely as to the size of switch­
local unit that best meets their 
needs. This will guide the build­
e1·s in their p!ans for the future. 

7. CHANGES IN OPERATION 
WITH HIGHER HORSEPOWER 
UNlTS: Higher horsepower units 

with the attributes of greater de­
pendability and availability and 
increased mileage between main­
tenance and servicing intervals 
cause a marked change in our 
locomotive operation. 

I n the first place, we have 
mo1·e money and more horse­
power tied up in one unit. Hi gh 
utilization becomes incTeasingly 
impoTtant. Instead of furnishing 
a fresh consist of power at the 
terminals where it was formerly 
necessary to service thru freigh t 
units, the enti re consist can now 
be run through s uch terminals 
until servicing is .finally needed . 
This eliminates unit detention 
and increases the miles per day 
per unit. 

An inc1·ease in miles pe1· day 
pe1· unit simply means that we 
are getting more work done for 
ou1· investment dollar and are 
thus jttstifying the cost of buying 
11ew powe1· to upgmde our f!eet. 

AnotheT effect of higher horse­
poweT units on ou1· operation is 
that feweT units will be used for 

OAKITE 
adds more power to your manpower 

• through mechanized cleaning of 
running gear, diesel wheels 

• interior and exterior coach washing 
• hot and cold tank cleaning of parts 
• paint stri pping, etc., etc. 

RAILWAY DIVISION 

Oakite Products,lnc.46 Rector St. N.Y. G,N.Y. 

Over 50 years' leadership in industrial cleaning. 

, 
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From Humble research come these outstanding 
railroad products designed to reduce wear and increase 

performance in all phases of railway opera tion: 

AIRFIL: air filter coating oil 
ANDOK BR: anti-friction 
bearing lubricant 
ARAPEN BRAKE CYLINDER LUBRICANT 
ARAPEN GEAR LUBRICANT: traction 
motor gears 

ARAPEN PRESSURE GUN GREASE 
AROX EP: pneumatic tool lubrican ts 
Asphalt: various grades 
COBLAX: in new polyethylene bags 
Cuttinc Oil: sulphurized and soluble 
Diesel Fuels 
D I OL RD: diesel crnnkcasc oil 
ARAPEN RB-350: Journal bearing 
grease 

Weed Killer 
XP Compounds: hypoid gear 
lubricants 

HeavY Duty Lubricatinr Oils 
ESTOR D3: series 3 lubricant 
Multi-Purpose Grease 
NEBULA EP 1: new grease 
cartridges and packages 
NORVA EP 280: graphi te grease 
RUSTBAN: rus t preventives 
Semaphore Oils: for signals 
Aromatic Solvents 
TOCAR: center p late lubricant 
VAN ESTAN 10: rail curve lubricant 
VARSOL: sl<lddard solvenla 

HUMBLE 
OIL & REFINING COMPANY 

It pays to do business with Humble ... America's Leading Energy Company 
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a give11 tmin on a given schedule. 
While this is a good thing from 
some viewpoints it definitely puts 
the manufactuTers of Locomotives 
and OtL1" maintenance foTces on 
the spot. As an example, in con­
sists of 9000 horsepower, four 
GP-30's would be required as 
compared with s ix F-7's. A unit 
failure of an F-7 would decrease 
the available horsepower only 
16'k as compared with 25 % for 
one GP-30. This st1·esses the im­
poTtance of designing trouble­
f?·ee opemtion into the locomo­
tives we a1·e buying to upgmde 
OUT fleet . It also stresses the im­
po1·tance of quality cont1·ol in 
ou1· own maintenance shops. 

One of the things that we are 
finding and which was discussed 
at length in this committee's 
meetings is the frequency of 
shopping higher ltorsepoweT twits 
f o 1· unscheduled maintenance. 
We, in l he mechanical depart­
ment, are vitally interested in re-

ducing costs. We feel that U1is 
can be done by upgrading our 
fleets, extending maintenance 
mileage, and by having fewer 
uni ts to maintain. A large part 
of the justification for upgrading 
our fleets is found in our reduced 
maintenance budgets. There is no 
fat in these budgets to cover up 
unscheduled maintenance wheth­
er cattsed by poor design, poo1· 
workmanship in manufacture 01· 
poor maintenance by our fo/ces. 
OuT committee feels that we, on 
the mil?·oads, will take the ?"e­
sponsibility for and co1·rect, at 
ou·r expense, any faulty wo?·k­
manship that is causing this U?l ­

scheduled maintenance. We feel 
s t ron g L y that manujacture1·s 
should more fully accept their 
responsibility in cases of design 
or manufactuTe faults. In many 
cases mmmfacturers have done 
this, but in too many cases tlte 
service clepaTtment and the en­
gineering depaTtment o f t It e 

SIDE FRAMES 
AND BOLSTERS 

ASF RIDE CONTROL® 
FREIGHT CAR TRUCKS 
COUPLERS AND YOKES 

DRAFT Sill END CASTINGS 
CAST STEEL BRAKE BEAMS 

UNIFRATE* BRAKES 
ASF RIDE CONTROL® PACKAGES 

SIMPLEX~ UNIT SNUBBERS 
•rhe ltldemuk "UnUrate .. Is the 

property ol Americ.tn Steel 
Foundries lncorpor.Jttd 
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THIS 
IS THE 

ELASTOMERIC 
MOUNTING 

THAT HALTS 
TRACTION 

MOTOR 
DAMAGE 

• ! 

<ORO MANUFACTUR<NG CO. 8 ERIE, PEN N SYCVANI A 
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manufactuTe?· seems to be work­
ing fo1· enti7·ely diffe1·ent people. 
We believe that this is primariLy 
caused by faihu·e of the engineer­
ing departments t o accept theh· 
fuLl Tesponsibility fo1· designs 
that fail in service. We feel that 
unscheduled maintenance caused 
by design failmes should be pa:d 
for fTCm the manufactttrers' re­
sem·ch and development budget 
mther than f1·om om· mainte­
naace budgets. 

Operation of higher hors!!­
Pvwer units over extended miles 
makes a close laborato1·y conu·ol 
even mo1·e essentiaL. With a well 
equipped labora tory s:unples can 
be analyzed in a matter of min­
utes and at a cost as low as $1.41 
per sample. Results of the oi l 
analysis often gives information 
that pinpoints troubles that can 
be corrected before serious fail ­
ures oxur. 

Maintencmce scheduling, sched­
ttLing of specific units into spe-

cific maintenance points, becomes 
more critical with the acquisition 
of higher horsepower units. Each 
un:t represents a Larger pe?·cent­
age of the fLeet 1to1·sepower than 
with small units. For this reason, 
a minimum number can b!! tied 
up at any one time. Uns:::hedul e::l 
m:!intenance disrupts scheduled 
mai nten:m:::e pro~rams. I n many 
cases units have to be rtm past 
due maintenance bccat.se of U"lits 
tied up for unscheduLed mai?lte­
nance. This, in turn, breeds more 
unscheduled maintenance a n d 
further disrupts attempts to set 
up an orderly scheduled mainte­
nance program. This is anotlter 
reason whv om· committee ltas 
strong feelings about the manu­
factu?·e,·s responsibility for de­
sign and manufactuTing defects. 
We suend too much time and 
defici{ money fighting bntslt fb·es 
that we didn't set. 

8. EFFECT OF H I G H E R 
HORSEPOWER UNITS ON 

)11 ~~/JA- ® PRODUCTS and SERVICES 

{(PJ)I'T for Greater Operating Efficiency 

-...L FUEL OIL TREATMENTS ... Stabilize fuels, disperse sludge, 
..,- cut fuel costs and improve fuel efficiency. 

-...L WATER TREATMENTS .. . Protect diesel cooling systems, 
..,- control scale and corrosion in train heating boilers. 

WHEEL FLANGE LUBRICATORS . .. Extend locomotive wheel * life with clean, economical Nolco "Moly Stick" dry flange 
lubricant. 

WEED and BRUSH CONTROL ... Chemicals plus effective op­* plication service, to keep yards and rights-of-way free or 
vegetation. 

Datrr 0>1 Nalro P,·oducls nil(/ Sert•icrs on Request 

NALCO CHEMICAL COMPANY 

M'b 6216 Wcso 66rh Place Chicago 38, I llinois 
e In Canada: Alchem limircd, Burlingron, Onrorio 

. .. Sr'ITiii!J Rtrilrotrrl.•thronfJh Prtrctirnl Applied Srinrrr 
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Photomicrograph (l OOOX) shows perfect adhesion of Porus· Krome to basis metal . 

New chrome plating fights downtime with 

MOLECULAR BOND 
You'll say goodbye to a host of downtime problems when your 
engine and compressor parts are chrome plated by Van der Horst. 
Not only do you get a hard finish that has exceptiona l resistance to 
wear, abrasion and corrosion, but the chromium is there to stay. 
Porus· Krome for engine or compressor cylinders, and Dura. Krome 
for crankshafts adhere with a bond that approaches th e fusion of 
welding. The basis metal will disintegrate before bond cleavage 
occurs. 

The secret is in the surface prepa rat ion. Normal cleansing opera· 
t ions such as honing and grinding tend to damage the surface layer 
of the basis metal. But the patented Va n der Horst process elimi 
nates this weakened layer and assures direct adherence of chrome 
to the metal. 

Van der Horst can plate and hone any shaft or cylindrical shape 
in sizes up to 47" 1.0., 60" 0 .0 . and 14' lengths. Work is uncondi­
tionally guaranteed for one year. Write for free literature. 

VAN DER H ORST CORPORATION 
0 1 EAN. NEW YORK • TERREll, TEXAS • CHICAGO, IlliNOIS 

Alllli.1te-Spar-Tan Engineering Co .. Los Angelo:: 
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MAINTENANCE TERMINALS: 
As our fleets are gradually up­
graded with higher horsepowe r 
units. we will have fewer units 
to maintain. These units will be 
making th eir miles faster but, 
being des igned for higher mile­
age between maintenance inter­
vals, wi ll require fc:wer sched­
uled maintenances than our pres­
en t fleet. An upgraded £Ieet will 
require less shop room than :m 
equivalent horsepower fl ee t of 
small units. Your committee feels 
that maintenance of the upgmded 
fleet shot1ld be performed at a 
1·educed numbe1· of mainten:mce 
points located to ·minimize de­
tention. These shous shOtLld be 
adequately toolej aitd manner/ to 
do highest clcLSs wo1·k at tirnes of 
scheduled maintenance. 

Centralizctticn of shops also 
makes the control of work qual­
ity a much s impler problem. Cen­
tral ization and modernization of 
ma intenance points also cut unit 

d etention time for scheduled 
m :~inte"::mce. 

9. SUMMATION: Following 
is a summ:lry c f your cc mmittee's 
findings c:. n the gener<!l s ubject of 
"Higher Horsepower Lccc mo­
tives." 
' 1. H igher lwrsepowe1· locorno­
t ives. properly designed, manu­
facttL1'ecl ani maintained a1·e a 
vallrable tool in re~lucint'l the 
O'!:eralL buclnets of our rail1·oads. 

2. Th'! un{ts w e ·buy n ew as re­
placements wilL be o•trs to oper­
ate 'md nwintain fo1· the next 15 
yeaTS. It is . the7·efo re, ou1· re­
sponsibility to encoumge the 
builders, b~· any available means 
to manuf actw·e locomotives 'lOW 

that will se1·ve OtL1' purpose dur­
i nrt th e L'fe of the locomotive. 

3.Accurate cos t figures on cur 
existmg fleet serve two purposes: 

(a) P inpoint the most costLy 
classes for first prioTity in re ­
placement. 

(b) Give factual basis f07' eco-

The Sign of a GOOD Hose Clamp 

PUNCH-LOK 
Write for complete information about Punch·Lak Hose 

Clamps -used for repa ir work on all shop hose; as 
original equipment by Diesel e ngine manufacturers; and 

for re placement usc by shops on Diesel engine overhaul jobs. 

LOCKED FO R SAFETY 

321 N. Justine Street 
Chicago 7, Illinois 
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A Single Pair or a Single Car-

It's all the same to the 
Standard Wheel Truing Machine 
Versatility-only the Standard Wheel Truing Machine trues 
dismounted pairs as well as wheels in place on locomotives 
and cars. Either way, it cuts wheel costs, eliminates wheel 
problems. Ask the man from Standard. 

~® STANDARD RAILWAY EQUIPMENT 
~ division of STANRAY CORPORATION 

Hammond. Indiana • New York • Chicago 
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nomic justification in ,·eplace­
mcnt pu1·chases. 

4. Higher horsepower ttnits 
shouLd have ceTtain design cltm·­
acterist ics : 

(a} A 90 day rninimmn main­
tenance period. 

(b) I nc1·eased fueL capacity fm· 
24 hoU?· opemtion between serv­
icings. 

(c) Imp1·oved ai1· fiLtmti on. 
(d) AbiLity to start, maintain 

and 1·egain 70 miLe per /tOur 
f reight train speeds without the 
necessity of addin g addi t i onal 
units with inc1·eased dead weight. 

( ~) Greater availability. 
(f) Toleration fO?· fuel oil and 

lube oiL mixtures. 
(g) Lowe1· maintenance costs 

peT honepowe1· miLe. 
(h) Increased component life. 
(i) Greater reLiabiLity from 

service faiLures. 
( j ) H ighe1· output peT ton of 

Locomotive weight. 
(k) ImpTOved utiLization - a 

unit with fLexibiLity in pe11onn­
ance characteristics. 

5. Operation of a fleet of high­
e?· ho1·sepowe1· units demands : 

(a) More exacting utilization 
scheduling to obtain h ighest pos­
sible miLes peT day. 

(b) More exacting scheduling 
of maintenance to m inimize out 
of se1·vice and assuTe mainte-
nance 011 schedule. .J 

(c) MoTe exacting quaLity con­
troL of schedule maintenance 
wo1·k to eliminate unscheduLed 
maintenance. 

(d) MoTe exacting desi gning 
ancl manufacturing by the build­
ers to eliminate unscheduled 
maintenance. 

(e) CLose labomtory cont1·oL 
becomes even more important in 
preventing unscheduled mainte-
1Wnce. 

(f) Maintenance te1·minals f o1· 
1cpgmded fleets wiLL be fewe1· 
but better equipped to decrease 
detention time and inc1·ease the 
quali.ty of wo1·k. Maintenance 
terminals shouLd be geograpltic­
alLy Located to make units avail­
able fo1· maintenance with a min ­
imum of detention. 

10. CONCLUSION: Your com ­
mittee would like to express ap­
preciation to our r espective m an­
agements for the opportunity of 
serving on this ·~ommittee th is 
year. We have enjoyed wor k in g 
together to brim~ you this paper. 
Ow· exchange of views ani ideas 
makes us realize that the me­
chemical d epartments of ou1· rail ­
roads have many p1·oblems i11 
common and that we have one 
main aoal in common. furnish ­
ing dependable poweT fm· ou1· 
t?·ains at the lowest possibLe cost. 
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Why 
·National quality· 

means longer 
life for your 

traction motors 
and generators 
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VACUUM IMPREGNATION - seals tho winding and core 
at oil vilnl points, minimizing air voids in insulation. 

NECCOBONO INSULATION SYSTEM-us- TROUBi.E- FREE OE S IG N-the ' lalesl 
ing advanced Epoxy resins provides cooler mechanical design improvement by NnHonnl 
operation , greater mcchonicol st rength and replaces tho oluminumend shield with arnold-
better resis tance to mois ture. ed insulation cap and steel supporting ring. 

Call in your Nat ional E lectric Coil field engineer for complete informa­
t ion on traction motor and generator rebuilding service. Unit exchange 
plan available for fast delivery. 

National Electric Coil 
CO\.UMDUS 10 , OHIO • IH CA.N.AOA1 ST.JOHN$, QUeOII:C 

DI V I S I ON Of" 

~ 
~ 
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J . K. ARNISH, President 
R. F. of E. Trainmaster 

C. & I. M. R.R. 

Committee on Diesel Electrical Mainte nance 

ST. L 0 U J S R A I L R 0 A D 

D I ESEL CLUB 

Pre-Convention Presentation of "Effects 
of Higher Horsepower on Electrical 
Equipment," by Mr. J. R. Mitchell, As­
sistant Electrical Engineer, Illinois Cen­
tral Railroad, Chicago, Ill . 

Mr. Mi tchell, Chairman of L. M. 0. A. 
Committee on Diesel Electrica l, made an 
excellent presentation of his subject, 
and it was very educa tional and in­
teresting. He was assisted by many 
members of his committee in answering 
questions from the audience. 

Springfield, Ill. Registered attendance for the meet­
ing was 125. The members of our 

Club sincerely thank the Locomotive Maintenance Officers Association and 
Mr. Mitchell and hi s committee for the splendid program presented 
May 6, 1963. 

St. Lo uis Rai lroad Diesel Club reg ular meetings are on the fi rst Mon­
d ay of January, March, May, November, and second Monday of September, 
in Fred Harvey's King Louis IX Dining Room, Union Station, St. Louis, Mo. 
Dinne r, 7:00 p . m. Meeting at 8 :00 p. m. Christmas Party early part of 
December. When in St. Louis on those dates pay us a visi t. F. C. Whitlock, 
Secretary-Treasurer, 6 12 North 23rd St., East St. louis, Il l. 

ST. [ OUIS RAILROAD DIESEL CLUB - JOIN TODAYI 

Fred C. Whitlock, Sec.-T reas. 
6 12 North 23rd St. 
East St. Louis, Ill . 

I hereby make application for membership and e nclose $3.00 for 
annual d ues . 

Name ---------------------------------- Ti tle 

Company Name -------------------------------------

Mailing Address ---------------------­
Street & No. City State 

Recom nended by-------- Signed --------- -

-
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Monday Afternoon, October 14, 1963 

Pre-Convention 

3:00 P. M. 

REPORT OF THE COMMITTEE ON 

DIESEL ELECTRICAL MAINTENANCE 

6:00 P. M. 
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Presentation: 

ST. LOUIS 

RAILROAD DIESEL 

CLUB 

MAY 6, 1963 

King Louis IX Room 

Union Station 

CHAIRMAN: J. R. 1\UTCHELL 
Asst. Electrical Engr. Equipment 

Tllinois Central R .R . 
Chlca ~to. Til. 
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St. Louis, Mo. 
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H . R. Mcilveen. Dls t . Sn pvr.- Locos .. N.Y. C. R.R .. Cleveland. Ohio 
J . R. Shoon over. Asst. Supvr. Elec. Equip., L eh ig h Valley R.R .. Sayre, P n . 
W . L eys, Mech . Offi ce•·- M. P .. Gmnd Trunk Western R.R .. Bntlle Creek. Mich . 
J . C . Ren frow. Mechanical Eng ineer. St. L. Sw. Ry. Lines. Pine B luU, Ark. 
R. B. Thielen. Supvr. Diesel Loco. - Jllnint.. Southern Pnei1ic Co .. San Francisco, Calif. 
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This report is based on data 
made available by members of 
this committee, information re­
ceived from a survey outline 
questionnaire sent to responsible 
locomotive manuiacturer a n d 
supplier representatives, and 
others. 

PART 1 
For the purpose of this report 

all d iesel locomotives rated 1,750 
horsepower and over shall be 
consider ed "higher horsepower." 
With few exceptions h i g h e r 
horsep ower locomotives have be­
come a reality year by year pri­
marily by application of new 
found materials and techniques 
to ex isting standard or semi­
standardized major components. 
These components o f t e n are 
"strained to their utmost" to cope 
with their new environment. 
However, standardization of com­
ponents has been an economic 
boom to both user and mamtfac­
turer alike. It appears that 
through our new found know!-

edge and techniques that we have 
tended to drive our equipment 
closer and closer to the safety 
factor d ivid ing l ine. 

I t has been said that mak ing 
the most of what we have is th e 
shortest distance to usef u l results. 
There are other ways and a good 
many times better ways, but to 
insist on finding them before 
moving on often delays r a the t· 
than speeds. I n oth er wo1·ds. 
making t he most of w ltat we 
have is not the wo1·st definition 
of success. If we aTe to get the 
most out of out· electrical or any 
other componen ts in higher 
horsepower service, we must put 
the same type of "higher horse­
power" think ing to work in 
tightening up on procedures and 
quality control. If we don't, we 
will lost part of ou r ha rd fought 
gains in increased u nscheduled 
maintenance. 

1. TRACTION M OTO RS­
GENERAL : In r eviewint,: previ­
ous reports. qu estions, and com-

Flext ite@ Air Brake Equipment Gaskets 

Flexible Trainllne Insulation 

Locktite Cotters 

Flextite® Brake Cylinder Packing Cups 

Flextite@ Split Ring Sealing Gasket 

Snap• On® Pipe Insulation 

G·B Brake Pipe Clamps 

Ultralite® Passenger, T ank & Refrigerator Car 
Insulation 

Lowery Air Hose Couplings 

Carborundum Abrasive Products 

G583 Cast Iron Piston 

G·B Lube Pad-Jou rnal Lubricating Pad 

GUSTIN-BACON MFG. CO. 
Kansas City, Mo. 

New Yorl( • Chicago • Houston • Atlanta • Washin&ton 
.., Dallas • San Francisco • Los Aneelas • Philadelphia 

l 
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For long-range reliability, 
use Anaconda Diesel-Electric Locomotive Cable 
ANACONDA DIESEL-ELE C­
TRIC LOC0i.\10TIVE CABLE, 
for exposed service or in conduit, 
meets and exceeds AAR Specifi­
cations 581. It is specifically de­
signed for w iring diesel-electric 
locomotives, railway cars and 
other r olling s tock, and can be 
supplied with butyl insulation 
and neoprene jacket , or with 
Hypalon insula t ion and jacket. 

S TRIN GE N T ANA COND A 
QUALITY CONTROL includes 
all important points such as main­
ta ining extr emely close toler­
a'l'lces on over-all cable diameter. 
Each l ength of finished diesel­
electric cable i s subj ected to 

standard voltage and insulation­
resistance tests. 

SINCE 1936, the year of the firs t 
diesel-e lectric locomotive, Ana­
conda has been supplying qual ity 
diesel-electric locomotive cable. 
The dependability and long life­
expectancy built into loday's ca­
ble reflects our long experience 
and association with the railroad 
industry. 

ANAcorJ6~ 
FOR RAILROAD CABLE 
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ments as railroad men gather at 
various meetings and informal 
sessions the nwnber one item of 
electrical expense is still the 
maintenance, basic overhaul, re­
build, and upgrading of traction 
motors. The higher horsepower 
units are demanding that more 
and more closer mechanical, elec­
trical, thermal and magnetic tol­
eJ:ances plus increased quality 
control be upgraded into each 
traction motor. We find that 
some who had become com­
placent wi th their experiences 
based on traction motors used in 
lower horsepower service have 
suddenly been made painfully 
aware of the higher failure rate 
and increased commutation dif­
ficulties caused by theiJ· use in 
h igher horsepower uni ts without 
properly upgrading them. 

One of the most important, dif­
ficult, and potentially expensive 
electrical decisions the railroads 
must make in regards to the ef­
fects of highe1· horsepower units 

·pERM A G 

COMPOUNDS 

MA G 

is w hat to do with their pool of 
existing tmction motors of all 
vintages. It certainly is not eco­
nomical to wholesale upgrade 
older serviceable traction motors 
without first analyzing which 
ones can be bas ic overhauled or 
downgraded Lor econom ical use 
in existing uni ts that are not pro­
jected to be candidates for up­
grading within a traction motor 
overhaul period. The upgrading 
of existing units t o higher horse­
power does provide an opportun­
ity to weed out and send in the 
"dogs." We have learned to be 
wary of the "hard sell" to whole­
sale upgrade our traction motor 
fleet into one of the latest ver­
sion of traction motor. Consider 
the railroads that converted large 
quantities of traction motors (in­
cluding D-37's) into D-27 type 
as a standard traction motor for 
the ir railroad then had to quickly 
revalue their decision w hen 
faced with large blocks of GP-30 
units and now GP-35 units. Also 

40th ANNIVERSARY 
1923- 1963 

-are moving in carload lots to shops 
and terminals for cleaning eng ines, 
cars and equ ipment. 

Your request will bring information 
on a compound that meets or ex· 
ceeds railroad specifications. 

USON 
PRODU CTS COR PORATION 

Mfrs. Specialized Cleaning Compounds for Industry 

50 C 0 U R T ST., B R 0 0 K L Y N 1, N. Y . 
In Canada: Canadian PERMAG Products, Ltd.,Montreal 

-
l 
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Put Chandeysson Traction 
Motors Under Your Diesels 

... they're the most reliable, trouble· free 

traction motors made. So put them to 

work under your diesels and push costs 

down. Get prompt unit-exchange or repair· 

and-return service from our "center of 

the nation " location. 

79 

CHAN DE Ys S 0 N .,.··;~~'·'·· 

ELECTRIC COMPANY 0~0) 
4084 Bingham Avenue • Saint Louis 16, Missouri .. , .• 
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conside1· the railroads who were 
urged to convert D- 27's into D-
37's then had to reconvert the 
D- 37's into D-47's within a short 
period of time because of design 
failures in the D-37 traction 
motors. 

2. TRACTION MOTOR ME­
CHANICAL CONSIDERATIONS: 
In the past traction motor f rames 
were machined and interpole and 
main fields were applied with 
tolerances that were an overall 
compromise for t he intended 
horsepower range. Today under 
some of the higher horsepower 
units these tolerances are un­
acceptable. In addition to cor­
r ection of original machining 
tolerances, the traction motor 
frames distort from vibration, 
wear, and from support bearing 
and other failures. To rebuild and 
upgrade these frames, for ex­
ample, to projected D-57, D-67, 
or 752E5 (E6) service we have to 
determine proper condenming 

limits of wear and distortion by 
use of proper gauging, welding 
and machining to a standard that 
will be good for the next two or 
three b a s i c overha ul periods 
under higher horsepower units. 
Increased bearing, gea1· case, 
field and interpole, flashover and 
commutation failures will result 
due to frame and related parts 
dis tortion and poor field and in­
terpole coil alignment. 

3. TRACTION MOTOR AXLE 
CAP WEAR: The t'e appears to 
be no major changes designed to 
reduce axle cap to frame wear 
except the use of rubber- bonded­
to-steel type of n ose suspension. 
One railroad has increased the 
axle cap bolt torque value to 
40,000 pounds per square inch. 
Close tolerances to determine if 
proper mating fit of axle caps to 
their specific motor ft·ame and 
proper cap to spline interference 
must be maintained. 

4. TRACTION MOTOR RUB-

• Amer-Kleen disposable filters for locomotive 

and passenger cars 

• Pioneers in developing Dust Louvre Inertial 

Separator for pressurized locomotive 

applications 

Railroad Produ cts 

American Air Filter Company, Inc. 
215 CENTRAL AVE. • LOUISVILLE 8, KY . 
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.A.X::B, FXLTE::B,S 
pTotect locomotives jTom clust and diTt 
Over 85% of the diesel locomotives in America today are 
equipped with FARR FILTERS- to deliver clean intake air 
at all throttle positions in all kinds of weather. Less ex­
pensive to install, cost Jess to operate. 

Other Farr product s for the railroad industry include: 
FARR ENGINE and COMPRESSOR FILTERS ; CRANKCASE 
BREATH ER FILTERS; FARR OIL SEPARATORS, GRILLES; INTAI<E 
AIR FILTER ADAPTERS for locomotives; SPARK ARRESTERS; 
HEAVY DUTY FILTER WASHERS and OILERS; pius accessories . 

::E-..A.,::EC, ::EC, C 0 M P A N Y 

P.O. Box 90187, Airport Station, Los Angeles 45, Calif. 
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New Rehabilitation Program Has 
Saved Railroads Millions of Dollars 

As pare of Mmor Co•ls n:ctncly instituted EPOXI-VAC rehabili­
tation program, thousands of mocor and generator armatures have 
already been revitalized- at a savmgs co railroads in tbe m illions 
of dollars. 

High mileage mocor and generacor armatures are Epoxi-Mica 
vacuum pressure impregnated and cured at a fraction of che rewind­
ing cosc. 

Armacurts can be revirahzed IF che armacurt has ac lease 100,000 
miles of road serviCe; IF cite armature commucacor is sound; IF the 
armature can pass a di·elecmc test and is iree of shorts; and IF the 
armature's insulation is in good condition (in many cases frayed 
or loose coil support insulation can be repaired). For complete 
informacion call or write Mocor Coils Manufacturing Co., 32nd 
Street, Pittsburgh 1, Pa., GRanc 1-0677. 

MOTOR COILS 
manufacturing company 

PITISBURGH PLANT 
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The Most Advanced Armature Coil .. 
Insures Longest Life At Lowest Cost 

Motor Coils Manufacturing Company has developed the industry's 
most advanced armature coil produetion line. New, one·of-irs-kind 
equ ipment and mach inery has been developed ro guarantee maximum 
uniformity, quality, fastest and easiest winding, and long life for 
armature coils. 

Before shipment, these Epoxi-Mica armawre coils are subjected 
to exhaustive inspection and testing- the industry's most rigid 
quality control procedure. Needless to say, Epoxi-Mica Armature 
Coils are adding immeasurable life to tract ion motors- resulting 
in substantial savings to railroads. for complete information call 
or write Motor Coils Manufacturing Co., 32nd Street, Pittsburgh 1, 
Pa., GRant 1-0677. 

MOTOR COILS 

• •. - ··. /" t"'"'' 
, .. ~ ,f"'o. (1'' ~--·-'::;,.. , .: r · ( ... ~ .. ~ r47~t r;{;:j]J JH I . , • ,___ .,_ . 

n1~~ J~~~··...., 
...~.n-n #;'J!ott . Iiili .. ·h 

, . ,.. . . . -- ..... manufacturing company 

EMPORIUM PLANT 
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BER NOSE SUSPENSION: Since 
last year's annual report, several 
thousand rubber traction motor 
nose suspensions for traction 
motors have been placed in serv­
ice. Due to high volume usage, 
the cost per unit has d1·opped to 
whe1·e a rttbbe1· nose suspension 
unit can be ptL1"Chased for prac­
tically the sante cost as a 1·enewaL 
set of four steeL coiL springs. En­
tlmsictstic 1·ep01·ts fmm varimts 
raib·oads using these ntbbe1· nose 
supports tend to sttbstantiate 
em·Lier test 1·esuLts that this is a 
big step fo1·ward in traction 
moto1· vibration and slwck con­
troL f01· aU types of tracti01t 
motors. One railroad reports re­
duction in wheel slip, 180 degree 
commutator bar bw·ning due to 
broken armature coi ls, and other 
vibration induced failures by use 
of rubber suspension nose sup­
ports with other conditions being 
held as constant as possible for 
comparison purposes. One loco­
motive maufaclurer reports that 

the use of rubber nose supports 
has materially reduced brush 
holder component part failures. 
The use of these rubber mounts 
shoul d help the EMD old style 
D-57 dual finger type constant 
pressure traction motor brush 
holders which still appear to be 
more prone to failures caused by 
the same vibration values than 
the D-27 type brush holders hav­
ing the heavier ,brush box cast­
ings. However, in our conversion 
to rubber mounts, don't forget 
to give them a chance by p roper 
maintenance on the spring hold­
ers, wear plates, pinkeeper, pins, 
nuts and bolts which are reuse­
able. For longer life the manga­
nese steel nose support wear 
plate should be used in lieu of 
the old type carbon steel plate. 

One D-27 traction motor with 
rubber nose support incurred 
force levels at several mixed 
f requencies measured on top of 
frame at 50 miles-per-hour train 

NORTH AMERICAN SUPPLY CO. 

* Represents * 
Magnallux Corporation 

Testing Equipmen:t 

Metal Finishers, Inc . 
Chrome Plated Cylinder Liners 

Ohio Camshaft, Inc. 
Rebuilt Shaf:ts 

1860 ILLUMINATING BLDG. 
CLEVELAND 13, OHIO 

Phone: 
(216} 861-5200 
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70 YEARS OF PROGRESS 
FOR AMERICAN RAILROADS 

LOCOMOTIVES 
Genera l Electric-lecomo­
t ive pioneer since 1892-
now offers America's most 
powerful diesel -electric: the 
all-new 2500 hp U25B. It 
brings to tho railroad indus­
try now standards af speed 
and hauling capacity for in· 
creased profits. locomot ive 
and Car Equipment Depart· 
men!, Erie, Pennsylvania. 

COMMUNICATION 
EQUIPMENT 
A full line of reliab le FM 
radio communications 
equ ipment for rai lroad ap· 
plications featuring: Train 
Commander AAR Package; 
personal, portable, mobile 
and fixed-station two-way 
radios; and advanced micro• 
wave systems-a ll from the 
Communication Products 
Department, lynchburg, Va. 

ll7-16 

GENERAL@ EL'ECTRIC 
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speed in main line service as fol­
lows : 

Across track direction- -!.5 g 
Perpendicular to ground-4.5 g 
Direction of train motion- in-

significant. 
(g is the acceleration due to 

gravity and is approximately 32.2 
ft. per second.) 

5. TRACTION MOTOR MAIN 
FIELD AND INTERPOLE VIB­
RATION SNUBBERS: Some 
manufacturers and railroads are 
applying additional n eo p r en e 
dampen ing pads and lie downs 
on both the epoxy-mica and sili­
cone r ubber type main and inter­
pole coil leads ~::nd connections to 
prevent breakage due to v;bra­
t ion. 

Additional tie down staples and 
vibration snubbers must be ap­
plied to solid or flexible type lead 
connections of epoxied EMD 
main field coils to prevent them 
from breaking in traction motors 
used in high speed main line 
service. The fa ilures are appar-

ently due to fatigue under cyclic 
vibrations. Tests indicate that 
neoprene snubbers do not change 
the frequency response of the 
connections but decrease the am­
plitude of the strain thereby 
lowering the stress. The effect of 
increased speed on vibration and 
stresses in co1l connections is 
consider ably h igher than the ef­
fc::t of increased load due to 
higher horsepower. 

6. TRACTION MOTOR ARM­
ATURE BEARING:S: As there 
has been no indi::alion of changes 
de.;igned to decrease the loading 
factor on traction motor armature 
bearings, our survey inquired if 
there has been or likely to be 
an inc rease in arm":\• .. · , .. :!~ ~ !'~~ 
failures resultin~ from higher 
bearing speed and loading. One 
manufacturer replied ·'Theoretic­
ally, yes, but the theoret ica l in ­
crease wil l not be noticeable 
since there are many factors 
other than speed and load which 
affect bearing life.'· One railroad 
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reporls they have had no failure 
increase to date in G. E . 752E5 
armature bearings used in trac­
t ion motors rated at 733 horse­
power in E-44 locomotives. An­
other railroad has had low mile­
age EMD-57 traction motor arm­
ature bearing fai lures on GP-30 
unils but indi::ales it to be a 
pr·cblem cf quality control rather 
than a fa ilure due to grease, high 
speed, or loading factor. 

7. TRACTION MOTOR ARM­
ATURE BEAR I NG GREASE: 
The Cyprena RA or Andok BR 
type greases are not considered 
limiting at the present horse­
power and am1ature speeds when 
used in either 752-E5 or D-57 and 
D-67 armature bearings. General 
Electric approves the use of 
Cyprena RA for use in their trac­
tion motors but has s tandardized 
on Andok BR in their output of 
new and r ebuilt traction motors. 
EMD and the majority of the 
railroads a re using the Cyprena 
RA grease in all types of EMD 
traction motors with good results 
when used in conjunction with 
the nylon anti -churning inserls. 
The D-67 traction motor has anti ­
churn nylon inserts in both -~orr ­
mutator and pinion e nd bearing 
cover·s. 

8. TRACTION MOTOR PIJ\T­
ION AND RING GEAR WEAR 
EFFECTS: Some raih·oads are 
continuing to have what t hey 
consider to be Pxcessive ring 
and pinion gear failures. A hi~ h­
er percentage of fai lures was re­
p;>rted on EMD in comparison to 
G. E. traction motors gearing. 
P roper gear heat treatment, con­
trol of material , and ao::urilcy 
of machining are a necessity on 
the part of the manu fa.cturer . The 
railroads must follow through 
with more rigid inspection and 
maintenance procedures. The 
p1·onounced effect of ring gem· 
profile wear on traction moto1· 
vibmtion force levels is now be­
ing mo1·e widely recognized by 
both manufacturers and rail-

1·octds. An accelerometer located 
on lop of the commutator end 
bearing housing on a rubber s up­
port mounted traction motor in 
GP-30 high speed main line serv­
ice recently indicated the follow ­
ing force levels and number of 
times regis tered : 

Traction Moto1· Equipped With 
New Pinion Driving New Ring 
Gear 
16g-5 tin1es 18g-1 time 

29 g-0 time 
Same Trac. tion Moto1· Equipped 

With New Pinion But D1·iving 
Used Ring Gea1· Gauged Profile 
Wem· OveT .010" That Would 
Have Probably Passed A V isual 
I nspection 
16 g- 9,050 times 

18 g- 8.490 times 
23 g- 2,600 times 

The above uoints out the need 
for moTe rail1·oads to gauge Ting 
gear profile wear, and then do 
something ctbo1tt it. Prel iminary 
consideration is being given to 
£etting a profile wear condemn­
ing limit of .010". One mi!Toacl 
has been reprofiling ring gea?"S 
for some time wJw w:th apparent 
success. It is surmised that EMD 
or some other manufacturer 
would be interested in reprofiling 
ring gears for those railro:1ds who 
do not care to in::ur the expense 
or who are n ot willing to po lice 
quality control in reprofiling J'i ng 
gears. 

9. TRACTION MOTOR GEAR 
LUBRICANT: The grade of pin­
ion and ring gear lubricant is 
considered to be of prime im­
portqnce in higher h orsepower 
applicat ion-;. The use of "Jet 
type" lubricant is definitel y 
r ecommenrled and a contt·ol led 
l ubric<P't levPl ., n ecessity. 

10. TRACTION MOTOR GEAR 
CASE: The new gear case de­
signs have proven to be onl y 
partially effective in con trolling 
ring gear and pinion lubrication. 
The basic problem is that, al­
though the gear case is usually 
reasonably leak proof on its 

l 
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initial application, excessive leak­
age develops after the gear case 
has been removed and applied 
several times. Tighter dzsigns 
and more careful handling in 
ra ilroad shops are necessities for 
use with the lower viscosity of 
the superior lubricants needed 
for present and future high 
horsepower locomotives. Th e 
EMD gear cases are particularly 
difficult to hold tight. Several 
railroads report that the modifi­
cation of old EMD gear cases to 
the new return duct style is dif­
ficult and expensive. The rail­
roads are having trouble in de­
termining the amount of grease 
that is in the gear case in order 
to know how much to add. A pre­
scribed amount of grease based 
on service experience is applied 
at intervals set up by each r ail­
road. Many gear cases are bein P," 
overfilled and grease wasted, and 
gear failures due to dry gear 
cases still plague raih·oads that 
have not tightened down enough 
on inspection procedures. 

11. TRACTION MOTOR AXLE 
SUPPORT BEARINGS: Main­
ta ining smooth finishes on rotat­
ing thrus t surfaces and the use 
of cast dust guards integral with 
the commutator end bearings 
produced a reduction in thrust 
wear on axle bem·i n~s on traction 
motors. The usc of fell oilers and 
proper maintenance of EMD felt 
seals are r equired in order to 
give longer bearing life. 

12. TRACTION MOTOR MAG­
NETIC CONSIDERATIONS: No 
major changes have been report­
ed in the armature core lamina­
tions. spider ot· quill on the D-57 
traction motor. The welded end 
armature core l aminations ha\·e 
been substituted for some time 
now on the 752-E5 in order to 
help prevent loose core s tacking 
and resultant coil failures to 
ground. However, grounds a t the 
core ends are s till a problem. One 
r :.> ilroad has suggested that each 

end of the ar mature core s lots be 
undercut a depth of several thou­
sandths of an inch for approxi­
mately 1/4 to 5/ 16" of l am ina­
tions in order to insert an extra 
thiclmess of U slot ins ulation on 
G. E. armatw·es for added ground 
protec tion. The present EMD 
traction motor field can toler ate 
no more than 74-76'k shunting 
before the c ircuit becomes u n­
stable. Even this requires close 
field copper size, insulation and 
temperature control. The SD-9 
and SD-24 units have the a'bso­
lute maximum motor field shu nt­
in ~ that can be tolerated. 

13. TRACT IO N MO T OR 
THERMAL CONSIDERATIONS: 
One of the major stumbling 
b locks in the use of hi~her horse­
power d iesel electric locomotives 
is the thermal lim itation of the 
traction motor a rmature and the 
main and interpole coil ins ula tion 
system. The ba ttle for higher 
horsepower tr~-ct ion motors is 
primari ly the battle of limiting 
mechanical coil movement, com­
muta tion, and increas ing heat re­
sistant qual ities and extraction 
from the coils. At present there 
is still divided opinion of both 
the r a ilroads and the manufac­
turers on the relative immediate 
and Ion~ term merits of the inte­
grated epoxy-mica vers us the 
glass-sil icone rubber syst~ms of 
insul<•tion for new and upgraded 
traction motors. Continuous and 
.!!hort lime heat run tests now in 
pro~ress on tra::tion motors usin g 
these various systems should give 
us scme indica tion. 

14. TRACTION MOTOR F IELD 
AND INTERPOLE COILS: The 
EMD D-47 and D-57 glass- sili ­
cone rubber field and interpole 
coi ls are the same with only 
minor changes such as increased 
interpole and f ield lead insula­
tion, divided s ta inless s teel inter­
pole washer, and coil s izing 
toler ances. 

The G. E. 752-E5 main field 
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tact Cleveland Graph ite Bronze, 
division of Clevite Corporation, 
17000 St. Clair Avenue, Cleveland 
10, Ohio. In Canada: Clevite Ltd., 
1177 Talbot, St. Thomas, On tario. 
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coils are glass-mica mal with 
modified silicone varnish for 
ground insulation. The interpoles 
are primarily b a g moulded 
epoxy-glass and now have in­
creased copper s ize. 

15. TRACTION MOTOR ARM­
ATURE: The G. E. 752-E5 arm­
ature insulation is primarily 
mica-mat and modified s ilicone 
varnish. 

The wire wedged D-67 arma­
ture has Class H Type ML resin 
insulated split coil conductors 
designed to reduce eddy current 
loss and to give better thermal 
characteristics. 

The D-57 armature depends on 
the stainless steel square wire 
wedging to provide increased air 
turbulence and heat dissipation 
to help produce a claimed 11 de­
gree temperature advantage over 
the D-47 type armature. Several 
ra ilroads have reported loose 
wire wedging causing loose and 
chafed coils and ins ulation fail­
w·es from wire wedging not lock­
ed securely in core slots. Diffi­
culty in properly tightening arm­
ature coils is also being exper­
ienced using stainless steel or 
aluminum wedges that are not 
trapezoidal in shape similar to 
the old phenolic wedges. These 
armatures are also being care­
fully watched for signs of loose­
ness and mica powdering. The 
200 degree centigrade glass­
acrylic resin armature banding 
tape is arousing interest due to 
its r educ tion in cost, high tem­
perature s tability and s trength 
r etention as the band ages. The 
D-57 and D-67 commuta tor has 
an inc reased copper depth on the 
lower side of the commutator 
bar. Seasoning is now a t 190-200 
degrees centigrade and commuta­
tors ground at seasoning tem­
perature and speeds. 

Older commutators are being 
upgraded for D-57 service by 
spin seasoning at 190-200 degrees 
centigrade providing they pass 

all electrical tests and that fina l 
riser clean up thickness will be 
5/8" or more. 

16. TRACTION MOTOR COM­
MUTATOR TUNGSTEN INERT 
GAS (TIG) WELDING: Tung­
sten Inert Gas (TIG) welding of 
commutators on both G. E. and 
EMD armatures is increasing, 
particularly as a salvaging opera­
tion on armatw·es having high 
resis tance in risers. G. E. has been 
TIG welding both new and old 
armatures for some time. 

One railroad s h o p reports 
about one out of ten a rmatures 
requiring a basic repair will re­
quire welding. After heating 
and gravity dripping or centrif­
ugal force sling out of as much 
old solde1· as possible, this shop 
uses a s tandard inert gas welding 
holder mounted so the electrode 
position can be indexed to the 
outside d iameter of the r iser sec­
tion. Welding starts there and 
moves inward for a continuous 
weld. (Some shops prefer spot 
welding rathe r than continuous.) 
Oscillation of about 1/ Hl" is pro­
vided by a signal light mechnism. 
A l / 8" (some shops prefer the 
3/ 32") thorated tune-sten elec­
trode ground to a point is used 
with continuous high frequency 
arc imposed on welding current 
of 140-175 ampet·es d. c. depend­
ing upon rise r thickness. The in­
dexing is to every fou rth bar to 
control heat buildup. Approxi­
mately 210 segments are done in 
2 l / 2 hours. Wire brushing is 
done occasionally to r emove sur­
face contamination from riser. 
On inspection 5o/o or more have 
to be rewelded. Penetration is , 
about l /32" but varies. Shie ld ing 
is pure argon at 40 cubic ft. per 
hour flow (some shops use a 
helium-argon mixtUJ·e) . Although 
the service life of TIG welder 
a t"matures has not yet been de­
termined, the resolde ring of high 
resistant risers has proved to be 
a poor calculated risk. 
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17. TRACTION MOTOR AM­
PERE RATING: The D-57 trac­
tion motor is rated at 980 amperes 
continuous only ii supported by 
ambient air at 2,900 - 3,000 cubic 
feet per minute air flow such as 
produced in the GP-30 locomo­
tive unit. The D-57 is derated to 
950 amperes continuous when 
used in units such as the GP-9 
and GP-18 which deliver hotter 
traction motor duct intake air at 
2,400 - 2,500 cfm. The 625 horse­
power D-67 traction motor is 
rated at 1,000 amperes at 357 
kilowatts when used in GP-35 or 
DD-35 units. 

18. TRACTION MOTOR A IR 
FILTERS: In an a ttempt to pro­
vide cleaner a ir, one railroad has 
made test evaluation of several 
traction motor air intake fillers 
with the basic conclusion that the 
application of these particular 
clean air intake filters of same 
air intake area as the blower will 
r educe air flow from 33'/o to 46rt,. 
One filter reduced air flow t :J 
63% by volume after 30 days of 
winter service on an F7 by mano­
meter test. The general con­
clusion is that the filtered a ir in­
lake area will have to be in­
creased ap proximtaely four times 
present test size in order to hold 
air flow reduction to within 20% 
to 25% after 30 days of service. 
Recommendation has been made 
to discontinue the test for fear 
of overheating the traction 
motors in the hot summer we::lth­
er or until larger air intake areas 
can be provided. Cleaner and 
cooler air intake for tractio'1 
motors has been accomplished in 
both the GP-30 and U-25-B high­
er horsepower locomotives. 

19. TRACT I 0 N M 0 T 0 R 
BRUSH HOLDER AND BRUSH­
ES: Several railroads have ex­
tensively tested and have arrived 
at independent conclusions that 
the standard EMD traction motor 
carbon brush can p erform satis­
factol·ily in the constant pressure 

~rush ho~der. The special prem­
ltLm p r t c e d notched traction 
motor brush is not necessary on 
many raih·oads. Natural ly there 
are variations in p erfo{·mance 
from railroad to railroad and 
each one should prove this for 
themselves. The standard brush 
when used in constant pressw·e 
brush holder equal izes the wear 
rate between the two halves . The 
trailing half of the notched brush 
in the D-57 dual finger constant 
pressure brush holder s t i I 1 
normally wears faster than t he 
leading half. The ra ilroads still 
have to renew brushes b ased on 
the shortest half and not the 
average of the two halves. 

'l'he D-67 constant pressure 
brush holder has returned to the 
s ingle wide finger construction 
exerting 10 pounds pressure on 
a new 2 3/8" length standard 
configurated brush. The brush 
holder front brush pocket open­
ing has been lowered to permit 
installation of the 2 3 /8., brush. 

20. TRACTION MOTOR ELEC­
TRICAL CHANGES: No im­
provements appear to lr ve been 
made in the D-57 traction motor 
design to withstand the increase 
in voltage. The 752-E5 has in­
creased the commutator mica 
segment width from 45 to 60 
mils. Flashover ring protection is 
a s tandard feature on the 752-E5 
motor. Some preliminary tests of 
flash rings on D-57 traction 
motors left this issue in doubt. 
However, it appears to be worth 
furthet· investigation. 

21. MAIN GENERATOR ME­
CHANICAL CONSIDERATIONS: 
One of the serious problems that 
faced the railroads in the up­
grading of the D-12 to the D-22 
EMD main generator was the 
overheating, melted solder, and 
compensating field coil connec­
tions burning open due to broken 
top interpole leads. The inter­
poles and compensating coil in­
sulation was changed from a 

l 

l 
1 

l 



Locomotive Maintenance Officers Association 

POROUS CHROMIUM 

"Serving Western Railroads 
Since 1948" 

" l ubri-Chrome" porous chromium rebuilding of e ngine 
r n~l compressor cylinders and liners. All makes <:nd 
sizes up to 36" bore diameter. Longer Life - Lower 
Oil Consumption - Lower Cost with time teste d 
" Lubri-Chrome" porous chromium. 

SPAR-TAN 
ENGINEERING COI'.1PANY 

496 Bauchet St. Los Ange les, Calif. 

95 



96 Committee on Diesel Electrical Mai ntenance 

mica varnish to silicone rubber. 
The originating cause of these 
failures was due to the fracture 
of a top interpole coil lead caused 
by heavy engine and frame vib­
ration which in turn caused the 
poorly supported interpole coil 
leads to fracture and break. The 
compensating bar insulation in­
ternally was also being damaged 
and developed grounds. A crash 
program had to be inst~tuted to 
apply neoprene dampenmg pads 
and securely tie the interpole and 
compensating connector 1 e ads. 
The D-32 main generator has re­
designed and silver brazed com­
pensating, differe.ntial, ~ta~·t, ~d 
interpole connections ellmmatmg 
a ll external bus bars and field 
leads. This should be a consider­
able improvement. The GP-~0 
and particularly the <;rP.-18 un1ts 
have three heavy dtstmct tor­
sional vibration ranges that must 
be avoided for prolonged periods. 
There is one critical vibration 
range fmm 350-385 rpm, anot~er 
from 405-435 rpm and the thn·d 
from 580-595 rpm. 

Several GP-30 main generators 
have had to be removed due to 
fans being cracked near the bub. 
Excessive vi!bration may have 
been a contributing factor. 

22. MAIN GENERATOR 
BEARING AND HOUSING: The 
sealed grease bearing with Cy­
prena RA grease c<:mtinu~s to 
give good account of 1tseif ~ the 
EMD main generators. The hfe of 
the bearing housing app~rs to 
be short on several ratlroads. 
These railroads continue to have 
s uccessful rebuild of main gen­
erator end housing by boring ~nd 
shrinking a tempered steel nng 
to restore bearing housing tol­
erance. 

23. MAIN GENERATO.R 
MAINTENANCE: The G. E. roam 
generator appeal'S to have co~­
siderable more safety factor b~1lt 
into it from a maintenance pomt 
of view. There has been little ex-

perience to date on the EMD 
D-32 main generator. 

24. MAIN GENERATOR MAG­
NETIC CHARACTERlSTICS: No 
major changes are known to have 
been made in the magne tic char­
acteristics of the EMD or G. E. 
main generator as used in the 
Alco for use in higher horse­
power service. 

25. M A IN G EN ERA T 0 R 
T H E R M A L CHARACTERIS­
TICS: The GP- 30 and GP-35 
and U-25-B units have made con­
siderable improvements in the 
main generator cooling system to 
handle increased thermal loading 
by redesigning for increased ca­
pacity and cleaner air. I~ the 
traction motor armature stainless 
steel wedging proves successful, 
the next logical step would be the 
same type of wedging being ap­
plied to the D-32 main generator 
for increased horsepower output 
within limiting heat range. 

26. MAIN GENERATOR 
ELECTRICAL CHARACTERIS­
TICS: G. E. has increased the 
main generator voltage to 1,040 
volts. The EMD D-32 main gen­
erator has been increased to 900 
rpm in the GP-35 resulting !n 
increased voltage. The D-32 mam 
generator brushes have been in­
creased in wafer thickness from 
5/ 8" to 27/321' and individually 
held to the commutator with two 
constant pressure negator type 
springs. The angle of brush con­
tact has been changed so the 
brushes will contact the commu­
tator heel first instead of the toe 
first position used in previous 
EMD main generators. 

27. CONTROL GENERAL: 
Major changes have been made 
in ·the electrical control system 
by all locomotive 1builders by 1:1se 
of static excitation systems, m­
creased steps in motor field 
shunting, and unique approa~hes 
to controlling power applica­
tions and wheel slips or slides. 

The electrical power and con-

., 
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trol systems on higher horse ­
power diesel electric locomotives 
are becoming more complicated 
with each model introduction. 
This is true in spite o.f the great 
progress made in eliminating 
many of the individual electro­
pneumatic-mechanical devices by 
use of static compone nts. 

28. CONTROL MECHANICAL 
CONSIDERATIONS: The trend 
in our higher horsepower loco­
motives and a lso in upgrading 
existing un its is to remove every 
piece of rotating or sliding equip­
ment possible with its inherent 
high cost of maintenance and r e­
place with static type of equip­
ment with no moving parts. 

On the later GP-30 locomotives 
all four traction motor armatures 
are connected in series across 
grids in dynamic braking so their 
voltage can be compared lo de­
led wheel sl ide. 

29. EXTENDED D Y N A M I C 
BRAKING: One railroad is us­
ing extended dynamic braking 
on GP-3')'c; which pro:iuces 700 
amperes .from any s peed dcwn 
lo 3 lo 4 miles per hour. Regular 
dynamic braking effort drops off 
fairly rapidly until there is only 
approximately 50 amperes at 3 
to 4 miles per hour. The dynamic 
broke equipped GP-30 units are 
having the adhesion limit or 
power limit (PIR) resistor re­
moved and replaced with a recti­
fier to produce a wider range 
and accuracy o.f r egulation. 

30. CONTROL POWER LIMIT: 
Several raili·oads report that the 
power limit relay (PLR) con­
tacts on GP-30's have consider­
able arcing and pitting which 
may lead to high maintenance 
rate. The GP-30 starts p ower 
limiting control at 18 1/ 2 miles­
per-hour and continues to gradu­
ally reduce horsepower as the 
speed drops. The GP-35 starts 
power limiting control at 18 1/ 2 
miles-per -how· but never op­
erates below 2,000 horsepower. 

The U-25-B power limits by r e ­
ducing from 8th to 7th throttle 
position to operate at approx i­
mately 1,550 horsepower. 

31. C 0 N T R 0 L TH.EIRMAL 
CONSIDERATIONS: Some static 
components have failed in serv­
ice due to lack of engineering in 
providing adequate heal sinks 
for the environment in w h ich 
they a re located. 

32. TRANSIENT V 0 L T A G E 
SPIKES: Locating and suppress­
ing transient voltage p eaks that 
destroy the over voltage sensitive 
sem iconductor devices are still a 
problem on their applications in 
both higher and lower horse­
power units. 

We have found n o better meth­
od of protecting each device hav­
ing semiconductor components 
than to insist on it having a 
proper p ea k reverse voltage 
(PRV) bypass circuit incorpo­
rated into its input. On GP-30's 
there have been num erous f ·til­
ures of various ·::ontr. l rectifiers 
that have been tracked down l> 
voltage spikes originating in th:: 
radiator cooling fan C!nd other 
circuits. 

The Alco DL-640 controls have 
produced rectifier and resis tor 
failures in the 17FM191 Dl card 
panels. Some rail roads are re­
moving this panel and insta lling 
17FM191Hl panels for improve­
ment in reliability of controls. 

33. WHEEL SLIP CONTROL: 
Wheel slip control is still a major 
problem on all the higher horse­
power units. The G. E. U-25-B 
has had many wheel slip control 
modifications s ince first being in­
troduced. The EMD GP-30 units 
delivered s ince January 15, 1963, 
use the For·ward Transition Relay 
(FTR) in the highest step of 
transition to detect and correct 
simultaneous wheel slip at high 
speed. Older GP-30 units u sed 
the WS-24 relay until it was 
found that this relay, due to 
vibration, sometimes caused false 

...., 



Locomotive Maintenance Officers Association 99 

Keep it Clean with ••• 

FOR LOCOMOTIVES 

FOR PASSENGER CARS 

For complete information, write or call 
Rockwell-Standard Corporation, 
Air-Maze Division, Cleveland 28, Ohio. 

Oil Bath engine air filters 
Panel bath engine air filters 
Lube oi l strainers 
Compressor filters 
Car b'ody pan'el filters 
Oil separators 
Spark arrester kits 

Permanent panel filters 

AIR-MAZE FILTERS ARE PRODUCED BY ROCKWELL-STANDARD CORPORATION 
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operation of the wheel slip and 
sanding system. 

Recently it has been found that 
the GP-30 wheel slip system was 
set too sensitive at the factory 
causing premature wheel creep 
(WCR) and wheel sl ip (WS) ac­
tion in parallel. Several railroads 
have found that their GP-18 and 
GP-30 units were running with 
bad order sil icon diodes in the 
wheel slip bridge circuits and did 
not have wheel slip protection at 
all. 

34. EDUCATION OF RAIL­
ROAD PERSONNEL: One of the 
important eLectTical p,-oblems the 
miL1·oads a1·e facing today is ~hat 
of educating theiT peTsonneL on 
the fundamentals and use of the 
uew static power and controL 
systems. Several railroads have 
started a program of distributing 
treatises on fundamentals, simple 
experiments, and a p pI i cation 
functions of various semiconduc­
tor components and devices used 
on cars and locomotives. The 
rai lroads are appreciative of the 
vast amount of technical infor­
mation available in the various 
trade publications and tests 
available by manufacturers and 
s uppliers. 

35. CONCLUSION: In t h e 
above considerations it is realized 
that there have ·been many omis­
sions, some of which a re due to 
lack of f irst-hand knowledge. 
P articul'a r types of equipment are 

frequen tly mentioned due to the 
vast numbers on order or in ex­
istence. We have concent?·ated in 
the areas that are giving tLS the 
most faiLures and economic dam­
age not from a pessimistic atti­
tude but because we must over­
come them to reap the fuLL bene­
fits from the use of higher horse­
powe1· units. We have raised 
many questions we cannot as yet 
answer but hope to stimttLate 
thinking. The enumeration of the 
many virtues of higher horse­
power equipment and the decis ­
ion for going to h igher horse­
power units have mostly been 
left in the hands of those who 
specialize in this area. 

PART 2 
It was the consensus of the 

committee that the stanclardiza­
tion, nornendature, accumuLation, 
tabulation, and repoTting of trac­
tion motor performance and cost 
analysis suitable for eithi?'T man­
ual or computer system is lon g 
overdue. It is the committee's 
opinion that this project be p,-e­
pared to the stage of recom­
mendation to the proper A. A. R. 
Committee for theiT refinement 
and consideration towm·d adop­
tion t h r o u g h regular A. A . R. 
channels. Comments f r om the 
r ai lroad and manufacturi?'Ts' rep­
r esentatives to gnide our thinking 
on this subject wiLL be app,-e­
ciated. l 

l 
l 
l 
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SINCLAIR 
GASCON® 

Sinclair GASCON® Diesel Lubricating Oils have 

gained an outstanding record of performance 

in both freight and passenger locomotive 

service. 

Because of this wide popularity, GASCON Oils 

have become established as a standard of com­

jJarisou for Diesel lubricating oil performance. 

It's time that you, too, looked into the advan· 

tages of this outstanding oil. 

SJnc!uJr 
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W. C. GAGE, President 
Chicago Railroad Diesel Club 

Master Mechanic 

C H ICAGO RA I LROAD 

DJESEL CLUB 

The Pre-Convention Presentation 
of the Committee on Diesel E lec­
h·ical Maintenance was presented 
before the CHlCAGO HAILROAD 
DIESEL CLUB by the Chairman, 
C. A. W ilson. Gen. Supvr. D iesel 
Engs., A. T. & S. F. , Ch icago, Ul. , at 
our April 9, 1963, meeting at the 
Hotel Tl amil ton. 

C., M., St. P. & P. R.R. 
Chicago, Ill. 

This was one of the finest presenta­
tions given before our Club, as evi­
denced by the numerous requests for 

copies of our publication, and from so many distant points, indica ting the 
publicity given this meeting by those who attended the meeting and who 
travel in their everyday progression of their vocation. 

Our Club meets on the first Monday after the first Sunday of each 
month, except during the months of July and August. Our fiscal year is 
from June 16th to June 15th of the following year. Dues: Railroad Person­
nel, $3.00; Associate Members, $5.00. Wouldn't you li ke to be a member? 

Mail to: 

E. C. FOSDICK, Secretary-Treasurer 
225 Illinois Blvd., Hoffman Estates 
Roselle, Illinois 

Name ____________________________________________________ ___ 

Address ------------------------·----------------------------

City·----------------------------­

Company 

Position 

Zone_ _ _ State'------------

You Will Be Welcome To Our Club. 
Our Slogan - "For Exchange of Ideas On Diese l Locomotives" 

Suggestions for Meetings Are Welcome! 

., 

l 
l 
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Highe-r horsepowe1· locomotives 
covered in this report are those 
in which the diesel engines have 
had the hm·sepower per cylinder 
increased and not on engines 
whose total horsepower has been 
increased by the addition of more 
cylinders. Your committee has 
devoted most of its s tudy to de­
termining whether ot· not such 
engines will require anything 
different in the way of fuel or 
lubricating oils, as well as items 
on which study was started last 
year will be explored in the light 
of the increased popularity of the 
higher horsepower locomotives. 

From our su.Tvey of exper­
ience thus far with fuel and 
lubricating oil r equired for good 
performance with the higher 
horsepower engines, as compared 
with the lower horsepower en­
gines of the same design, we 
would foresee no m ate ria I 
changes in the basic specifica­
tions for either fuel or lubricat­
ing oil. However, at this time we 
do feel that it is wise to use those 
lubricating oils which have pass­
ed the qualification tests estab­
lished by the engine builders. 
Such lube oils will give a margin 
of safety for the highe r horse­
power units while experience is 
being gained and will be entirely 

suitable for the other engines. 
Bas is for qualification of these 
oils is not something which can 
be easily written into a statement 
of physical characteristics such 
as might form the basis of a 
spedfication of the type normally 
used by railroads. 

crecm tincss: While t he new 
higher horsepower engines do not 
appear to require anything dif­
ferent in the way of new lubri­
cating oil or fuel, these engines 
do demand cleanLiness in both 
the Lube oiL and fueL. Abrasives, 
soot, r esins and other oxidation 
products, water and other con­
taminants must be removed from 
the oil and kept at the lowest 
possible level. Laboratory con­
trol of both lube oil and fuel 
thus becomes of greater impor­
tance for the successful operation 
of the higher horsepower engines. 

1. LUBRICATING OILS: The 
manufacturers recommend that 
an additive type heavy-duty lub­
ricating oil having a high resis­
tance to oxidation and a low 
tendency to the fo:·mation of 
carbon deposits be selected for 
use as listed below in the manu­
facturer's lube oil specifications: 

A. LUBRICATING OIL PROP­
ERTIES LIMITS 

Viscosity EMD ALCO 
1500 

70 
40 

GE 
1500 

70 
40 

F M 
1500 

70 
40 

1. Seconds at 1 ooo F. Maximum 1300 
2. Seconds at 2100 F. Minimum 74 
Viscosity Index Minimum 35 

Maximum 75 
Flash Point ° F. Minimum 420o 
Fire Point o F. Minimum 475o 
Pour Point o F. Maximum 40o 
Zinc Maximum 10 P.P.M. 

350° 
425° 

250 

4000 
4500 

25° 

400o 
450° 

25° 

Viscosity Classification SAE # 40 40 40 40 
EMD recommends that the lubricating oil shall be non-corrosive to 

copper-lead bearings at 230o F. and to silver metal at 2850 F. 

B. L U B RIC AT IN G 0 I L EMD - Three months or 30,000 
CHANGES: The recommended miles on GP-18 a nd SD-18 loco­
lubricating oil change intervals motives. Fow· months or 60,000 
are based on average operating miles on GP-20, GP-30 and SD­
conditions in freight service on 24 locomotives. 
higher horsepower diesel engines ALCO- Semi-annually or by 
as follows: laboratory examination. 

l 

l 
l 
l 
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A complete line of the highest 
quality petroleum products for the 

Railroad Industry. 
-- Call or write --

CITIES SERVICE OIL COMPANY 
Railway Sales Dept. 60 Wall Street New York 5, N.Y. 
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G. E.- Full laboratory control 
or 30,000 miles. 

F. M.- Full l aboratory control. 
C. LUBRICATING OIL FIL­

TER CHANGES: Manufacturers 
recommend lube oil filter ele­
me nt change period in freight 
service: 

EMD- 30 day on combination 
of f ive (5) p leated paper and two 
(2) cotton waste elements. 

ALCO- 30 day on all pleated 
paper elements. 

G. E.- 10,000 mi les on a II 
pleated paper elements. 

F. M.- 30 days on all cotton 
waste elements. 

D. FUEL DILUTION: All four 
builders recommend that dilution 
above 5% is considered serious 
and the high horsepower diesel 
engines should be shut down and 
the lub ricating oil system drain­
ed and recharged with fresh oil. 

2. COMPATIBILITY OF OILS 
WHEN MIXED IN HIGH EIR 
HORSEPOWER ENGINES : !l.s 
an expedient to r esolve various 
issues not pertinent to the main­
tenance of motive power, a num­
ber of railroads mix different 
brands of lubricating oil in 
storage as well as in c rankcases 
of their diesel engines without 
apparent detriment to mainte­
nance and operating s:::hedules. 
However, engine builders do not 
recommend mixing of different 
brands of lubricating oil and a 
good many railroads ins is t on not 
mixing them in the higher horse­
power engines. At best, there is 
a calculated risk involved and 
nothing to be gained as far as 
the health of the engine itself 
is concerned. When mixing is 
practiced, good l aboratory con­
trol is essential. 

It is quite difficult to tell ex­
actly whether or not there is 
compatibility between two or 
more unused lubricating oils for 
all possible combina tions and 
next to impossible to predict this 
Lr mixtures in which both new 

and used oils might exist in an 
infinite n umber of combinations. 
Compatibility of lube oils is o ften 
predicted by determining t en ­
denc ies towa rd oxidation, de­
velopment of a corrosive condi­
tion, frictional characteristi:s and 
additive s tability of the individ­
ual oils and as many ·:cmbina­
tions as time w ill permit. In this 
case an attempt is made to eval­
uate these characteristi::s of the 
mixtures in the light of those for 
the individual oils. However, this 
is on ly a rough screening which 
does not account for the presence 
of used oils in the mixture or 
removal of deposits from old en­
gines whi::h can a lso play a de­
cided part in the end resu lts. 
In all types of diesel engines it 
is possible to obtain a lower en­
gine cleanliness than when using 
the oil sep:u·ately. Sc·::c ndly, lab­
oratory control of lubri::ating oils 
is more complicated when oi ls 
a re mixed. Third, the oil sup­
plier's r esponsibility for the per­
formance d his oi l is bssened 
when it i:; mixed with e ther pro­
ducts. It shc uld also be p : i:1te::l 
out that some ·:ases of shorter 
life of lubricating oi l and lub:-i­
cating oil f ilters have been ·2X­
perienced as the result of mixirg 
lubricating oi ls. 

If mixin;; of lubricating oi ls is 
des ired, the railroads involved 
should study thei1· operation and 
lubricating oil performam:e as 
well as t heir mai!'ltenan::e prc:::­
tices and facilities to sc:: what 
problems would be involved and 
if there would be a ny actual 
savings by going to the use " f a 
blended lubricating oil. 

3. HIGH VISCOSITY I NDZ.X 
LUBRICATING OILS : The use 
of high viscosity index (8J c.r 
highe r) lubricJ ting oils is n " w 
being extended to the highrr 
horsepower diesel engines with 
very good results and perform­
ance. These oils have a visccsity 
index up to 95 and contain var-
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Gulf makes things run better! 
Gulf Oil Corporation 
Dept. DM, Gulf Building 
Houston 2, Texas 
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ious ash leve ls and d ifferent 
types of addi tives. 

One high viscosity index l ubri­
cating oil bein g used in lower 
horsepower engines has a n ash 
level of 0.25% and the inorganic 
portions of the additive was pri­
ma rily Barium with a small 
amount of Calcium. This oil has 
been in operation for a number 
of years and no engine diffi­
culties or lubrication problems 
h ave been experienced. The en­
gines remain clean with the cot­
ton lin ter filters being c hanged 
on a thirty (30) day schedule. 

T he performance of the higher 
viscosity index lubricating oi ls 
which are produced by refining 
procedures and not by the appli­
cation of viscosity index im­
provers can and are being suc­
cessfully used in the higher 
horsepower diesel engines with 
lower ring wear, lon ger oil life 
and cleaner eng ines being ex­
perienced. This type of oil is 
more s table to oxidation and high 
lube oil temperatures and the 
r a te of change in viscosity is 
lower than w ith the medium vis­
cosity index oils. In some cases 
reduced lubricating oil cost w ill 
result from the use of the higher 
viscosity index oi ls as the base 
s tocks are less expensive and 
lube oil consumption will be re­
duced. 

4. ASHLESS DETERGENT 
LUBRICATING OILS: The use 
of ashless detergent lubricating 
oils are being investigated by the 
railroads and a numbe r of lab­
oratory as well as field tes ts are 
being conducted with very prom­
ising results and to dale it ap­
pears these oils w ill operate sat­
isfactorily in the higher horse­
power engine. 

One oil under test has the fol ­
lo·wing property limi ts: 
Viscosity 

Seconds at 100• F. 
Seconds at 210• F. 

Viscosity Index .... 

1023 
78 
65 

Flash Point • F. -·- ··-··· 470 
P ow· Point • F. ··-···. - 10 
Carbon Res idue '7o .. .. . 0.02 

The test oil has been in use in 
four locomotives for s ix months 
a nd this lest a ppears to be pro­
gress ing satisfactorily and the 
operation has been norma l. 

To dale, there have been two 
assemblies changed on one loco­
motive and one assembly on a n­
other locomotive account scuffing 
at the lower portion of the piston 
skirt. All assemblies on th is t est 
were equipped with the double 
hook scraper a nd spring loaded 
oil rings. The spring loaded oil 
ring was placed in the second 
groove from the bottom of the 
piston on these e ngines and s ince 
thei r a pplication, it is the stand­
ard practice to use the spr·ing 
loaded oil ring in the bottom 
groove. It was fell that the loca­
t ion of the s pring loaded oil r-ing 
might have a bearing on t he 
scuffing experie nced. 

These engines have been in­
spected weekly in the presence 
of the oil com pany's represen ta ­
tive and oil samples taken as d i­
rected. Each week the blotte r 
tests are exa mined and an o il 
sample examined under the mic­
roscope. This mic roscopic inspec­
tion has been interpr eted as sat­
isfactory with this addi tive level 
s till OK and s till carrying the 
impurities in suspens ion through­
out the o il. The test oil, of course, 
is blacker than the other oil, but 
by wiping yow· hand over t he 
top deck or rocker arm the re a rc 
no scummy deposits which ad­
here to the parts a nd is very 
easily w iped of(. 

The lube oil fi l ters w ere f irs t 
changed monthly for the firs t 
three months. They were then 
allowed to operate 90 days before 
changed but each intervening 
month the filters were r emoved 
and examined a nd the sam e fi l­
ters replaced. At the e nd of 90 
day period no material difference 
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WILSON 
Patented DIRECTIONAL-FINNED RADIATION 

' 

HIGH THERM AL 
EFFICIENCY 

There's a common denominator 
to the proved dependability of 
Wilson products for the rail 
road industry. It's the Wilson 
Cast Aluminum Ra diation Ele-

- ment - unsurpassed in service 
whet·e ruggedness and corro­
s ion resistance are r equired. 
Furthermore, because of the 
patented 45• directional fin fea­
tu re and the chamber s ha pe, 
high thermal efllciency is pos­
, .ble in a more compact radia­
tion e lement with resultant 
.:;•wings for you. Now ava ilable 
with either threaded or flanged 
connections. 

' HIGH PRESSURE TES T ED 

WILSON 

IN TERCOOLERS 
Wilson Compres:<ed Air Inter­
coolers involve the use of t he 
same type radia tion e lements 
as described above. More than 
4000 Wilson Intercoolers are in 
service today on locom otive 
units of 45 railroads- p•·oviding 
consistently reli able interstage 
cooling of compressed air for 
multi-stage compressors. 

Write for full info rmolion. Wilson Compressed Ai r Intercooler 

- •,. - 1 

\\N}ftff ~®~,; ENGINEERING : 
'\/\/-U·~~ '-f'\J; CORPORATION . 

. . ·: ~· ... .::::~ .... ' . · .. 

6 ~~!lrth Michigan Avenue, Chicago 2, Illinois 
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could be seen in the filters than 
was in evidence at the end of 
the 30 day p eriod. 

The number 7 main bearing 
was inspected on two engines at 
the s ix month period. B 1th of 
these bearings were new when 
tht! locomotives were rele 1sed 
f rom the shop at the be inring 
of the test and both bearings 
were found in excellent condition 
except for occasional scr:> tches 
caused by grit. 

Two locomotives are now vp­
erating on the fourth month with 
the same cotton linter element3 
and since these engines are easily 
controlled and a r e inspe::ted 
weekly, the same lube oi l iilter<; 
will be run to see how long they 
can be actually operated. 

These engines will be due their 
first annual inspection s ince the 
beginninz of the les t in July or 
August and a representative ex­
amination of the main bearings 
w ill be made, and at the same 
lime the oil coolers will be re­
moved, weighed and examined, 
as the oil cooler seems t 1 be th2 
f irs t poin t at w h kh s ludge and 
contamination begin to deposit 
out after the oil has been satu­
rated and can no longer carry 
additional contaminants in sus ­
pension. 

This ashless deter gent lubri­
cating oil l ooks very promis ing 
a t this time but more data is 
needed on its performan ce as 
well as engine conditions and 
wear rates before any recom­
mendations can be made. 

Evaluation of add itive s trenrth 
by decrease in the amount - nf 
met a l I i c additive constituents 
cannot be practiced for ashless 
diesel lube oils but must rely 
solely upon the darkfield micro­
scope and special chromato­
graphic methods. These were dis­
cussed thoroughly in your com­
mittee's 1962 report. 

5. USE OF SPECTOGRAPHIC 
DATA: The 1962 report of your 

committee conta ins a description 
of a number of la boratory tests 
which are needed in a good lab­
ora tory control progr:>m for d i: ­
sel engine lubricati n. j oil. T he 
best method available today fn 
determining the kind and amount 
of metall ic con taminant be ir..., 
carr ied by the oi l is the emissi "~ 
spectrograph and it is fe lt that 
a brief discussion of the uc;e of 
this instrumen t is needed to 
round out our report of last year. 

Bas icall y, the emission s pec tro­
gra ph is an ins trument for sepa­
rating light into its component 
wave lengths by means of a 
prism or gra ting. It a lso includes 
S?me means of generating the 
light and of measuring and re­
cording the intensity of each 
component wave length sepa­
rated. This instrument is adap­
able to analysis for many differ­
ent elements, each of which .~ i ves 
off a characteris tic group of I ight 
wave lengths, or spectrum, under 
the proper conditicns. For oil 
analysis, the light is generatec' ~Y 
burning a sample of oil (or the 
ash from the oil in many !abo ·a­
lories) in a flame, in an arc e,en­
erated by passing electricity 
across the gap between two car­
bon electrodes, or in electric 
s park. The arc is preferred be­
cause it gives more flexibil ity in 
the number of different meta ls 
which can be determined. 

While the amounts of the var­
ious metals obtained by one ra il­
road laboratory can check ver y 
closely with those from another, 
the significance of these amoun ts 
in relation to engine o::ondition 
oil condition, etc., becomes a mat~ 
ter of in te1·pre ta tion in the ligh t 
of experience and mus t take into 
account the followi ng factors 
which are not listed in the order 
of importance: 

1. Age of engine. 
2. Miles since bearings last 

changed or inspected. 

-

l 

-
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LIQUIDOMETER TANK GAUGE 
insures accuracy, readability ... safe fuel seal 

The Liquidornctcr D6 dial type gauge permits instant direct 
reading of tank contents. Easy to read ... safe and rugged, the 
D6 is designed for fue l or water gauging on diesel locomotives, 
pa~ enger cars a nd mechanical refrigerator cars. 
Liquidomcter D6 dial type indication offers notable advantages 
over that of easily sta ined s ight glasses . Fluorescent dials facili­
tate night reading~. The Liquidometer unique mechanical linkage 

and bcllow~-~ea l make it impossible for fuel or vapor 
to ~ccp into the dial. Fuel loss and fi re hazard 

arc eliminated. 
Write Department T for complete deta ils 

on Liquidomcter railroad gauge . 
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3. Mechanical work recently 
done on the engine. 

4. Miles since oil change. 
5. Efficiency of oil filtration. 
6. Past history of engine re­

garding fuel and water leaks. 
7. Miles s ince oil cooler last 

cleaned. 
8. P ast spectrographic history 

of engine. 
9. Properties of the oil itself 

such as viscosity, degree of oxi­
dation, dispersancy, insolubles, 
etc. 

During the many years which 
the spectrograph has been used 
in d iesel crankcase oil examina-

tion on the American railroads 
there has been general ly good 
agreement between railroad test 
departments as to what materials 
need to be watched. The re has 
also been an area of agreement 
that these metals s ignify certain 
c o n d i t i o n s when found in 
amounts greater than certain 
base values. Significant values 
which a re used as a guide to pre­
dict interna l trouble in d iesel 
locomotive engines have been 
collected from a number of rail ­
roads and the table which fo l­
lows represents an average of 
these values in pa r ts per mi llion. 

Signifi ca nt Values For Meta ls Found In Diesel Crankcase Oil 
Results In Parts Per Mi llion 

FAIRBANKS GENERAL l 
Engine Builder EMD ALCO BALDWIN MORSE ELECTRIC 
Iron I 00 40 40 BO 30 
Chromium 20 15 30 40 4 
Aluminum 25 10 15 10 3 
Copper 40 20 30 30 3 
Lead 40 20 20 15 • 20 
Si lver 5 
Tin 15 I 0 5 5' 
Si Iicon 1 0 I 0 I 0 I 0 I 5 
Magnesium 5 5 5 5 5 
Boron • • . . .. . . . 40 40 40 50 
Sodium • • • 50 30 50 

• fairbanks-Morse engines since 1952 have aluminum bearings. 
• • Boron is run w hen non-chromate water treatment of conven tional 

railroad ty pe is used instead of chromate water trea tment. 
•usodium is not ordinari ly run by users of emission spectrograph but i t 

is used lo predict wa ter leaks w ith the f lame spectrophotometer. 

The a bove values are average 
concentrations a nd a re not -used 
str ic tly as "GO" a nd "NO-GO" 
rules in requesting corrective ac­
tion by maintenance forces. Each 
indiv idua l railroad may fi nd that 
it is necessary to make varia tions 
within the above picture w hich 
are app licable to i ts ow~ cond_i­
tions. Normally an engme wtll 
show wear products much lower 
than these limits. 

As a gener a l statement of the 
s ignificance of the tabulated 
values shown previously, your 
committee offers the following 
summary. 

1. I ron: With increase in soot 

carbon, hjgh iron can ind icate 
l"ing and /or liner wear. This w ill 
often be accompanied by a rise 
in copper and s ilver in EMD en­
gin es a nd by high chromium in 
engines w ith chrome plated lin­
ers. If soot carbon is normal, 
wear must be anticipated in othe r 
parts of the engine, such as ac­
cessory gear trains, crankshaft 
journals, cam follower wear, etc. 
High iron can also be the result 
of faulty air cleaning in which 
case silica, magnesium and alum­
inum should also be out of line. 

2. Chromium: A sudden in­
crease in chrom ium is indicative 
of a water leak if chromate type 

-
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water treatment is being used. If 
non-chromate wate r treatment is 
being used then chromium in­
creases are due to wear and 
should be coupled with either 
iron or aluminum, or both in 
some engines, for interpretation. 
Wear might also be differentiated 
from water trea tment residue by 
determining ::odium c:mt~mt of 
the oil. A gradual incrc3se along 
with h igher soot carbon indi::ates 
wear of chrome plated rings 
and / or li ners. 

3. Aluminum: Rising aluminum 
is indicative of piston scuffing 
and / or wear for engines equip­
ped with aluminum pistons . It 
can indicate bearing wear in 
samples from engines which have 
aluminum bearings. Aluminum in 
thP oi l can a lso be related to dirty 
air and dirty fuel. Wear of alum­
inum housings, due to misappli­
cation of moving parts, can -::ause 
relatively high a luminum in the 
oil. 

4. Coppe1· and Lead: These two 
metals arc best evaluated to­
gether. When an abrupt rise in 
lead occurs, followed by a ri:;e 
in copper, bearing· trouble is S.IS­
pected. As previously stated, th is 
may also be accompanied by a 
rise in other metals. Since both 
coppzr and lead -:an c::me from 
other lc::ations in the engine, de­
cisions in this respect must be 
based on consider_,b le zxperience. 
Also, some engines, when new or 
after extensive bearing replace­
ment, tend to run with very high 
amounts of lead in the oil until 
bearings have conformed. 

5. Silve1· : Increasing silver in­
dicates wear and / or corrosion of 
silver pla ted bushings in EMD 
engines. For older models these 
bushings were only in the wrist 
pin area but newer models also 
have other silver plated bearings. 

6. Tin : The amount of lin can 
often be coupled with lead and 

COMPLIMENTS OF 

THE ADAMS & WESTLAKE COMPANY 
ELKHART, IN DIANA 

l 
l 
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WITH 

CHANNELCROMIUM 
FOR CYLINDER LINERS 

*LOWER MAINTENANCE COSTS 

*LESS DOWN TIME 

*LONGER LIFE 

*LOWER OIL CONSUMPTION 

CHANNELCROMIUM plating of 
diesel engine cylinders provides a 
diamond-h ard, glass-slick surface 
that doubles cylinder liner life be­
tween reconditionings. Channel­
cromium reduces friction and blow­
by, resulting in cooler running, lower 
fuel and lube-oil consumption, in­
creas~d horsepower. Check out the 
advantages and the maintenance and 
operating savings possible with 
Channelcromium. 

Ill ustration s hows Channelcromium 
cylinder wall through boroscope at 
lOOx magnification. Network of 
minute interconnecting channels 
provides a phenome nal increase in 
lubricating efficiency. 

INDUSTRIAL HARD CHROME PLATING OIV. 
1401 Park Ave., Em eryville 8, Calif. 

PENNINGTON CHANNELCROMIUM OIV. 
319 Dakota St., San Antonio 3, Texas 
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copper to properly assess indi­
cations of bearing wear. 

7. Magnesium: This metal is 
introduced as a result of contam i­
nation of the air Ot' fu el by dirt 
or of the fue l by cracking cata­
lyst. 

8. Boron: This metal is used to 
identify water leaks when con­
ventional railroad n on-ehromate 
water treatment compositions are 
used. 

9. Sodium: This metal is de­
termined mainly by users of 
f l a m e spectrophotome te rs to 
identify water leaks and it can 
be used with either chromate or 
non-chromate treatmen t. 

Again, we would like to em­
phas ize that the above brief de­
scription does not t ell the whole 
story. In addition to the above, 
the spectrograph is quite valu­
able in following the metals 
which ar e in the lube oil addi­
tive and to check for such metals 
as zinc which are not p ermitted 
above very small amounts in oil 
for EMD engines. 

Experience to date with spec­
trographic analysis of a relatively 
large number of samples of oil 
from EMD and Alco h i g h e r 
horsepower engines has shown 
considerably lower amounts of 
the wear and contaminant metals 
in the oil. As compared with 
earlier EMD en gines, the GP-18, 
GP- 20, GP-30, and SD-2-1 diesel 
e ngines show much lower metal 
levels in the oil. This has a lso 
been true of Alco 251 e ngines as 
compared with earlier models. 
This may be e ither good or bad 
and will require more experience 
for complete evaluation. One 
railroad reports several instances 
of broken compression rings 
w hich were found by air box in­
spection on GP-30's and at no 
time did the sp ectrograph detect 
any out- of-line condi tion. A re­
cent gear train failure on one 
GP- 30 locomotive, however, did 
show 20 ppm copper and 60 ppm 

iron to be present in the oil. The 
difficulty in corTelation on the 
newer type of p ower may be 
bound up in the more efficient 
oil filtration system and it ap­
pears that a s tudy of sampling 
methods is needed. In the mean­
time, we feel that higher h orse­
power engines which r each the 
conventional limits have indi­
cated difficulty and the cause 
should certainly be investigated. 

6. LUBRICATING OIL F IL ­
TERS: With introduction of the 
higher h orsepower diesel engin€S 
it was found that f ull flow lube 
oil filtration was necessary. The 
builders are using larger f ilte r 
bowls containing at least seven 
elements consisting of a combi ­
nation of pleated paper and waste 
or all pleated paper elements and 
increasing the f ilter bowl by-pass 
valve setting to forty ( 40) 
pounds. 

The externa l by -pass val·ve 
~ith the forty (40) pound springs 
IS now recommended for all lube 
oil filter bowls. To make this 
conversion an inlet b affle should 
be applied to prevent the hot oi l 
stream from er·oding the cotton 
cover of the cageless element. It 
is also important that the filter 
elements used be designed for the 
forty ( 40) psi differential pres­
sure to prevent the co llapse of 
th e center tubes. 

7. TURBOCHARGER LUBE 
0 I L FILTERS: EMD turbo­
charged engines use oi l from the 
crankcase to lubricate the critical 
turbocharger bearings and this is 
another point where cleanliness 
of the oi l is of prime importance. 
Recognizing that t h e heavily 
loaded turbocharger thrust bear­
ing is susceptible to dama,TC from 
di rt, special fi l tration of the lube 
oil which is supplied to the 
turbocharger is carried out by 
means of the turbocharger lube 
oil filter and the soak back filter. 
These filter elements adequately 
clean the oil if they are m ain-

l 
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tained properly on a suitable 
schedu le ( recommended as one 
month between cleaning periods 
by engine bu.ilde1·). However, it 
should be pointed out that ade­
quate filtration by any type of 
turbocharger filter element re­
quires maintenance of proper oil 
filtration of the main engine lube 
oil supply. This also has a pro­
found effe-ct on the liie of the 
lUI bl..::harger element. 

Ea rlier models of EMD Type 
567-D engines u se d metallk: 
screen type f il ter elements which 
could be cleaned at regular in­
tervals to keep them in service. 
However, thE$e elements are 
somewhat delicate, expensive, 
and it is quite difficult to tell 
how clean they are even after 
recommended procedures have 
been followed. For this reason, 
pl e<I ted p :1p er elements of the 
th row-a way type have r e:ently 
b . c..; me avai lable for the turbo­
<:har ger oil filter. A kit is avail-

able for adapting these e lements 
to the older turbocharged en ­
gines and your committee feels 
that conversion to the throw­
away type f ilter is desi rai!:>le. Use 
of the paper e lements e liminates 
the doubt and difficulty in the 
cleaning precess as well a s the 
expense made necessary by re­
placement oi damaged metal type 
elements. 

As yet, no paper throw-away 
element has b een made available 
for the soak back filter and this 
still must be cleaned in a good 
solvent type emulsion cleaner 
with p1e nty of ar,itation. 

8. L U B R I C A T I N G 0 I L 
STRAINERS: The highe r horse­
power diesel engines are s till 
equipped by the builders with 
the same type and design of lub­
ricating oil strainers that were 
used years ago. These SL · a.neTs 
a1·e obsolete and do not p1·ovide 
the necessa1·y pTotection ~o the 
diesel engine. They aTe costly ~o 

SPECIFY 
M-F SUPER 

¢ ~?.~~~~~!::: 
for the Railroad industry 

MACLEAN-FOGG LOCK NUT CO. 
Water-Tight Bolls, Floor Clips, 

Lading Anchors, Threshold 

Plates, Flange Nuts 

6535 N. Wolcott, Ch icago 40, Illinois 
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clean, repair and have ve1·y short 
service life. 

Improved straine rs are now 
available which can be purchased 
for t he EMD and Alco diesel en­
gines which w ill provide longer 
engine protection, and lower 
maintenance costs. This strainer 
has a fluted configuration mount­
ed between two perfora ted sheet 
metal shells which strengthen the 
unit and eliminate ha ndling da m-

Cetane Number 
Distillation Temperatures o F. (90%) 
Flash Point o F. 
Water & Sed iment % 
Carbon Residue ( 10% Bottoms) 
Ash o/o 
Viscosi ty SSU a t 1 ooo F. 
Sulfur '7o 
Copper Strip Corrosion 

It is recommended for cold 
weather operation that the doud 
point and pour point s ha ll be 
10• F. below the prevaili ng am­
bient temperature, except where 
fuel oil heating facilities are pro­
vided. 

Low atmosphere temperatures, 
as well as eng ines operaiin~ ot 
very h igh altitudes, may require 
the use of fuels with higher 
cetane rating. 

Alco Products, Incorporated, 
r ecommends that the gum ·:on­
tent of the fuel shall be at a 
level consistent with satisfactory 
engine performan,e. 

Electro-Motive Division recom­
mends that solid matters su::h as 
rust, c racking catalyst and clay 
should not exceed a maximum of 
5.0 milli-grams of ash residue 
per gallon of fu el when filtered 
t hrough an 0.80 micron Millipore 
paper. 

A. Fuel Oil Filter Changes: 
Manufacture1·s' recommended 

fuel oil filter element change 
per iod in freight service on their 
higher horsepower engines: 

EMD- 90 days on all fuel oil 
filter elements. 

ALCO-Semi-annually on pri-

age. In addition to this, a greater 
straining area is provided allow­
ing for heavier dirt load to build 
up on the straitner with no de­
crease in oil flow. 

9. FUEL OILS: The en gine 
builders rt::ommen d that d istil­
late fuel meetin.;; the require ­
ments cf ASTM No. D-975 Grade 
No. 1 D or No. 2D be used as 
listed below: 

EMD ALCO G. E. F-M 
(Min.) 40 40 40 45 
(Max.) 6500 6 75° 6750 675° 
(Min.) 150° 125° 150° 150° 
(Max.) 0.05'/r . 10% .10% .10% 
(Max.) .15'/r .35% .35% .35% 
(Max.) .02% .01% .02 % 

32-45 32-50 32-50 
(Max.) 0.75 '7r 1.0 % 1.0% 0.50% 
(Max.) No.3 

mary filters. Annually on .c;ec­
ondary filters. Adjustments may 
be necessary w hen adaptin g thc.se 
schedules depending on the serv­
ice requirements of lh:! ! ~como­
lives a nd type of fu el u.>ed. 

G. E.- 30 days on p-i mary fil­
lers. 90 days on seco.1 ·ary f'lt ; rs . 
With the incorporation Lf the 
n ew large cap:-city filter e lemen t 
it now appears that six mr nth.: 
filter life on the primary and :;ec­
ondary fillers is pracli·:::a l. 

F-M- 30 d ays on a ll fue l o il 
f ilter e lements. 

The committee is p leased to 
note that all the builders of 
higher horsepower diesel engines 
ar e now using a primary filter 
with the large lube oil filter ele­
ment of the cageless type as it 
provides long service life with a 
low pressure drop. In most cases 
the large filler element is mount­
ed a few degree., from horizontal 
to facilitate draining and clean­
ing when the element is c hanged. 
One manufacturer is now mount­
ing this filter in a verticaL posi ­
tion, which is not satisjacto1·y as 
it presents problems in draining 
and cleaning and it is hoped they 
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wilt go back to the old standard 
hiYrizontal mounting. 

Pleated paper filler elements 
are being sucx:essfully used in the 
large single element fuel .fil ters 
and in some lest applications 
where refined paper filter ele­
ments with a total filtering area 
of 11,172 square inches was used 
the filter operated one year or 
150,000 miles before changing. 
Pleated paper filler elements will 
carry a very heavy dirt load for 
longer intervals with li ttle or no 
pressure drop across the filter. 

10. BACTERIA GROWTH: A 
few cases of bacteria l gr owth has 
been reported and the growth has 
been controlled by the use of 
organic bomn which is solub le in 
fuel. The use of the boron com-

pound has extended the filler life 
considerably as well as reducing 
rust and fuel tank conosion. 

11. CATALYST FINES: The 
committee feels that catalyst 
fines is not a problem but if :my 
indications are found, the best 
appro:1ch is to make the s upplier 
police his product. The prcb lem 
of indentifying fines in the aver­
age ra ilroad laboratory is enorm­
ous. An electron micros~ope can 
give an indica tion if particulate 
matter similar to catalys t fines in 
size and shape is in the fuel oil. 
However, it takes e laborate fil­
tration equipment and probably a 
spectrograph to p ositive ly iden­
tify this maledal. 

12. ENGINE SPARKING: The 
problem of en~ ine sparking is 

M 0 B I L WHY 
TO HELP YOU 

IS BEST EQUIPPED 
TIGHTEN CONTROL 

OF MAINTENANCE COSTS 

1 PRODUCT - Mob i I products 
• have proved themselves in 

actual performance on America's 
leading railroads. They're always 
of highest quality . . . uniformly 
consisten t. 

2 RESEARCH - Mobil's n ever­
• e nding resea rch on fuels, 

lubricants and refining processes 
results in continually improved 
products for you. 

3 SPECIAL PERSONAL SERVICE 
• - Mob i I labora tories assist 

rail road men w ith specific prob­
lems involving application of pro­
ducts. 

4 ENGINEERING ASSISTANCE ­
• Mobil service men average 

over 25 years' experience. These 
men understand no t only petro­
leum products, but the rai lroadi ng 
business, as well. 

5 TECHNICAL INFORMATION ­
• Mobil freely distribu tes tech­

nical data to inte rested rail road 
personnel. Bo th the pros and cons 
of problems are thorough ly and 
frankly presented. 

, SUPPLY P 0 IN T S - Strategic 
location of 13 refineries and 

20 product compounding plants 
provides convenient supply points. 

Railroad Products 
98 years of helpful service 

to the railroad industry 

MOBIL OIL COMPANY, 59 East Van Buren Street, Chicago 5 , Illinois 
150 East 42nd Street, New York 17, New York 
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New York Air Brake Company. Now, you can have greatly 
improved locomotive performance and train operation with 
completely automatic. low cost -

PNEUMATIC 
WHEEL SLIP 

CONTROL 
The Wheel Slip Controller responds to the oxinting wheel 
slip detection relays and within one-half second automat­
ically applies a light brake application to tho slipping 
locomotive unit. This corrects most slips and restores the 
slipping wheel to train speed without reduction in power. 

The original road tests, covering thousands of miles. have 
been conlirmed by service experience on 12 Major Do­
mestic Railroads who have purchased hundreds of now 
locomotives which possess this feature. Tho benefits de­
rived from tho Wheel Slip Controller oro stimulating its 
broader usc on existing equipment. 

THE NEW YORK AIR BRAKE COMPANY 
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still with u s and the committee 
feels tha t the use of metallic 
additives in the lubr icating oil is 
one of the causes. 

In many stales the turbo­
charger is accepted a s an effec­
tive spark arrestor and we had 
hoped that the higher horse­
power tunbocharged e n g i n e s 
would, at least, be free of the 
problem. While this has been 
generally true of the 4-cycle en­
gines with t unbochargers, the re is 
at least. one p oss ible source of 
trouble on EMD turbocharged 
engines. T his involves the ejector 
for removing f umes from the 
crankcase and putting them into 
the exhaust stack just after the 
turbine. If this device is not 
maintained in accordance w ith 
en g i n e b uilder's recommended 
practice, oily vapors can be car­
ried into the stack where it can 
deposit on the stack waDs, fur­
ther oxidize, collect soot and 
otherwise grow in s ize un til it 
can be ejected as a flaming par­
ticle. The remedy is s imple and 
proper maintena nce of oi l sep­
m·ator and s epa r a tor drains 
should be added to the list al­
ready published by your commit­
tee in 1962. 

In our continued s tudv of die­
sel engine sparking, laboratory 
and road tests have shown that 
the most practical way to elimi­
nate this problem under a ll con­
ditions on EMD normally aSPi­
rated en,<ri nes is the application of 
th e modified swi r l type exhaust 
manifold, conformalble oil control 
rings and needle valve injectors. 

13. PROPERTIES OF FUEL & 
L UBE OIL : Gravity- ASTM 
D -287. An index of the we ight of 
a mee>sured volume. Applies to 
both fu el and lube oil. 

a. A. P. I. Gravity- Arbitrary 
hydromete r scale generally used 
in petJ·oleum transactions in the 
United States. 

b. S pecific Gravity-The ratio 
cf the weight of a g iven volume 

of petroleum oil at 60• F. to the 
weight of an equal amount. of 
distilled water at the same t em ­
per a ture. 

Flash Point- A. S. T . M. D -93 
-Flash point is the temperature 
to which the product must be 
heated under specified conditions 
to g ive off sufficient vapor to 
form a mixture with air that can 
be ignited momentarily by a 
specified flame. In the c ase of 
fuel oil a relatively high f lash 
point is desired for safe handl ing 
and use of fu els. 

In lube oils, the flash point is 
a measure of contamination by 
gasoline or fuel oil. 

Cloud Point- A. S. T. M. D-97 
- ThC' cloud poin t is t he tem­
perature at wh ich paraffin waJ<: 
or other solid substances begin 
to c rystallize or separate from 
solution. The c loud point. is usefu l 
for determining the temperat w ·e 
a t which filter plugging will oc­
cur because of wax sepa ration. 
Not applicable to lube oil. 

Pom· Point- A. S. T. M. D-97 
- The temperature, s• F. albove 
thf: temperatul"e at which the 
petroleum product will not flow 
when held horizonta lly fm· 5 
seconds. The pour point is useful 
in determining the lowest tem­
perature a pett"oleum product 
will flow or can tbe pumped. It 
applies to both fu el and lube oils. 

Viscosity- A. S. T. M. D -88-
Viscosity of an oil is a measure 
of its resistance to flow. In fuel 
oils it is important to spedfy a 
minimum viscos ity to assure ade­
quate lubrication of fuel pumps. 
For lubricatin,<r oils in gene t-a!, 
viscosity is the most importa nt 
contt·o ll ing property. In a bearing 
that is opet"atin '! properly with a 
fluid film between its surfaces, 
the v iscosity of the oil at the 
operating temperature is the 
propet"ty which determines the 
bearing friction, heat generation 
and the rate of flow th rough t he 
bearing. The viscosity of a lube 

-
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These finishes cause piston 
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oil varies widely with tempera­
ture. Usua lly the v iscosity is 
measured al 100• F. and at 210• F. 

Viscosity I ndex- A. S. T. M. 
D-567- A commonly used meas­
ure of a lluids change of viscosity 
with temperature. The higher its 
viscosity index lhc small the re­
lative change in viscosity "·ith 
temperature. 

Wate1· and SedimeiLt- A. S. T. 
M. D-96- Fuel Oil. This centri­
fuge method g ives total water 
and sediment content by volume. 
T his test is used primarily l · -.~e·· 
tennine the c leanliness of the 
diesel fuel o il purchased. 

Water in Used Lube Oil- The 
fry test, wherein a sa '1ple of uJed 
lube oil is heated in a small pan 
and cbserved for spittin.,; or 
popping, is used lo find water in 
lube oil. 

500 Hough Street, Barrington, Illinois 

Carbon Residue - Rams bottom 
Carbon Residue. A. S. T . M. D -524 
-With fuel oil, it is customa ry 
to distill the oil to 10'( residual 
and determine the carbon residue 
on the remainder. This residue is 
a measure of the carbonaceou s 
depositing c ha racter is tics of the 
fuel oil. 

Prior to the use of inorganic 
additives in lube oil, th is test wa~ 
rc arded as indica ti vc c; the 
aniount of carbon material a lube 
oil would deposit in the c om ­
bustion chambers of an engine. 
However, the additives ne w used 
have a higher ash content t han 
the c a r bo n residue normally 
formed. Therefore, the carbon 
residue of most oils is higher and 
the test has lost much of its sig­
nificar:~e. 

STEAM HEAT 
CONNECTIONS 

For Year-To-Year Service 
Without Moinlcnoncc 

Barco Steam Heal Connections hove more 
squa re inches of sealing area, seal beller 
and lost twice as long. Wide ring·type 
gaskets ore pressure scaled against the 
face surface, pe rmilling movement in any 
direction. This feature, plus a ll-welded or 
threa de d stee l construction e limina tes 
leakage and blowouts, gives tho greatest 
steam capacity with fast Aow, minimum 
pressure drop. 

Other Aeroquip Railroad Products: Barco Speed Recorden; Flexible Boll and Swivel Joints; Gasoline· 
Powered Hammen. Marmon FLEXMASTER Pipe Joints; Clamps ond Couplings. Aeroquip Air Brake and 
Signal lines; fluid Sydem Hose lines and Self-Sealing Couplings; Automatic Fueling Systems; Cargo 
Control Systems. FLEXMASTEll. is nn J-\l'r<Xauia> Tmdt>mnrk. 
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Research ... 
at your service! 
Better braking, better bearings ... improved 
trackwork and track specialties .. . longer last-
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, 
metallurgical and hydraulic areas, our 
Mahwah laboratories explore the means to 
provide better railroad transportation. 

AMERICAN 

Railroad Products Division 
530 Fifth Avenue, New York 36, N. Y. 

A-3067 
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Ash- A. S. T. M. D-482- The 
ash content of diesel fuel is usu­
a lly nil. Ash forming constituents 
are important only when present 
in large enough quantities and of 
such a nature to cause unduly 
heavy deposits or excessive wear 
in the engine. 

I n lube oil, the A. S.T. M. D-874 
is used to determine additive 
de ple tion. Higher ash levels and 
abnormal ly appearing ashes are 
indications of the contaminants 
in the lube oil. 

Sttl1tt7'- A. S. T. M. D-129 or 
D-90- High s ulfu r fuels will 
form s ulfur oxides dur ing com­
bustion and cause corrosion. In 
lubricating oils, the s ulfur con .. 
tent may be used as an indica­
tion of the presence of some 
additives. 

C01·rosion- A. S. T. M. D - 130 
- This test is used on diesel fuels 
because it is a sensitive test for 
fr ee sulfur and corrosive sulfur 
compounds. 

Dist.illation Range - A. S. T . M. 
D-158 - The distillation range cf 
a fuel is a measure of its volatil­
ity. The volatility requirements 
of an engine de pend on its design 
and service. Most diesel engines 
used on the raHroad will burn 
f uel oils having a d ist illation 
rang-e between 400• F. and 700• F. 

Cecane Number - A. S. T. M. 
D-613-The cetane number of a 
diese l fuel is significant primarily 
because it is an indicator of the 
ignition quality of the fuel. 

Neutralization Value- A. S. T. 
M. D-664 - The total acid and 
total base numbers are calculated 
from lhe end points as obtained 

from appropr iate titra tion cw·ves 
of potential versus millil iters of 
titrant. In modern diesel lube oil, 
the total base number of unused 
oil is relative ly high and the 
total acid number is low. As the 
oil is used, the total base n um­
ber, (TBN) becomes lower and 
the total acid number (TAl'-r) 
r ises. Each oil, depending on the 
way it is compounded, has its 
origina l values and r a t e of 
change. Any serious departure 
from these val ues ind icates con­
tamina tion or over heat ing of the 
oil and should be investigated. 

Pentane and Benzene Insolu­
bles - A. S. T. M. D-893-60T -
Procedure B gives coagulated 
Pentane and Benze ne Insol ubles. 
The Pentane Jnsolubles contain 
oxidation products as well as car ­
bon particles, dirt and other con­
taminants. The Benzene Ins:>lu­
bles consists of carbon particles, 
dirt and any con taminants not 
soluble in Benzene. Since Oxida­
tion products are s:>luble in Ben­
zene, they are removed in the 
Benzene wash and the di fference 
between the Pentane an:! Ben­
zene Insolubles is a measure of 
the oxidation of the lube oi l. The 
Benzene Insolubles a rc a measure 
of the dirt load in the lube oil. 

14. CONCLUSION: The fu el 
oil requirements for the higher 
horsepower diese l engines have 
c reated no problems b ut the com­
mittee feels that the engine 
builders and the oil suppliers 
shou ld study the basic require­
ments of any good lubr icating oil 
and design their products accord­
ingly . 

8:30 P.M. 
Entertainment for Members, \Vives and Guests 

Check Convention Program 
Special Notice: We have been challenged to "put more business" in our 
meeti ng; accordingly we have scheduled the Tuesday Morning Session 
to start at 9:00 a. m. 

LET'S SHOW THE INDUSTRY WE ACCEPT THE CHALLENGE BY BEING 
IN THE BANQUET ROOM AT 9 :00 A.M. READY TO GO TO WORK TUES­
DAY MORNING WITHOUT FAIL. BE THERE! THIS MEA NS EVERY MEMBER. 
THIS MEANS YOU! 



locomotive Maintenance Office rs Association 

I diesel-electric 
I BRUSHES 
t 

\ THEY 

\ EAT UP 

I THE MILES ••• 

I NOT THE 

COMMUTATORS! 
\ I 

L ___ ===-- I 
-----------__________ } 

129 



130 

A. E. FOX, J R., Presid e nt 
Mid-South Air Brake and 

Rai lway Diese l Club 
2738 Frisco St. 

Memphis 14, Tenn. 

contitttted help of men 
Presidents, and 1\ lr. J. 
uphold t h ~·se pu rposes. 

Committee on Diese l Engine Maintenance 

.\liD-SO UTH AIH BHAKE A 'D 
R:\J L\VAY DIESEL CLUB 

Our club is now in its 19th year, 
being organized in 1944. Originally, 
our aim was patriotic in teaching 
Shop men and Opera tors more 
about the locontotives they repair­
ed and hancl lecl , during World War 
Two. 

Since the end of World vV;:u- Two 
our purpose has been much the 
same as before, the education and 
enlightenment of those who work 
with Diesel Locomotives. W'ith the 

like .\lr. J. F. !\lorton, \V. \V. Jolly. Past 
' · Fox, .\ laster 1\ lcchan ic we p ledge to 

A 11~'onc des iring to arti l i ;~ l :.! with our club may do so on an 
ass<'ciate ba~is by filling ou t the blank a t the bottom of the page 
and St'nd ing it with one dolla r to our Secreta ry. 

fll.r . Kenneth Wyatt, Secretary 
Mid.Sou th Ai r Brake & Rai lway Diesel Club 
93'2 ~assafras, Me mphis, Ten n. 

Ple :Jse e-nro ll me as a member in your club. 

Name __________________________________ __ 

Company 

Address 

Title ---------
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While the tille of this commit­
tee's report may appear to be re­
s trictive, it is our belief that it 
opens an avenue to mechanical 
maintenance men to hold up for 
a fa ir p erspective, the opera tions, 
failures, and weaknesses of U1e 
highe r horsepower units aga inst 
the power offered for our ma in­
tenance. 

In spite of the expressed desire 
of the m anufactw·ers to design 
and build a higher horsepower 
unit for improved performance 
and reduced maintenance, w e are 
findin g some " btLgs" in the de­
sign w hich are actu aLLy causing 
increased m aintenance over the 
former units. By "comparali\·e 
a nalysis" between the present 
high horsep ower models and U1e 
former units which we have 
maintained for many y ea rs we 
have the opportunity to compare 
the nresen l maintenance opera­
tion -against the type of power 
which was originally offered by 
the builders years ago and by 

this comparison we can see the 
rea l reasons for changing our 
ma intenance to improve our per­
formance and lower costs. 

There was a difference of opin­
ion among the membe rs of th is 
committee as to the rating of the 
higher horsepower units that we 
should consider in this paper 
s ince we have h eard of 2400 and 
up to 5000 horsepower p er unit. 
But in a ll fai rness to the m em­
bers of this organizat ion, w e 
thought that we should s till in­
clude the 1750 horsepower uni ts 
s ince we have found all railroads 
reporting some of the problems 
indicating tha t t he 1750 m ay still 
be a problem child. 

You know the advertisemen ts 
we a ll see on televis ion, compar­
ing the mer its of c igare ttes, and 
the s logan "It's wh at's up fr ont 
tha t counts." This really h olds 
true on the ra il roads of the 
United States, Canada and Mex­
ico, but unfortunately we d on't 
have a "filter lip" to remove th e 

F.0.-300 
FINE ORGANICS' NEW SYNTHETIC EMULSION DEGREASER 
REDUCES DOWN TIME - MAN HOURS - SAVES MONEY ! 
NO JOB TOO TOUGH FOR INTERIOR DIESEL 
MAINTENANCE! F.0.-300 is perfect for 
washing down diesel motors . . . keeps 
walls and floors clean and safe. This 
heavy-duty degreaser cleans maintenance­
of-way equipment, roundhouse and diesel 
shop floors and pits, radiator exteriors, 
gears, gear cases. Great for trucks and 
underframes of passenger coaches .... 
for diesel vat and back shop cleaning 
where there are no heating facilities. 
F.0.-300 has the quick-action and built-in 
power economy-conscious railroads need! 
USE AS A SPRAY in water or petroleum 
mix . . . as steam cleaning compound 
. . . as pressure spray for engine top 
deck, crank case, air box and covered 

plate overhaul .. . for small parts dip 
tank operations. F.0.-300 also works well 
for general degreasing. 
SAFE for all metals and painted surfaces 
- F.0.-300 works quickly, flushes off 
with water, never streaks. Non-toxic and 
practically odorless. 

~ FINE ORGANICS, INC. 
205 MAIN ST., LODI, NEW JERSEY 

Warehouses in Principal Caties 

A COIIPLEH FAIIILY OF FINE IIAINIENANCE PRODUCTS 
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------------------------------------------------------------~ 

Here1
S the latest equipment for 

~E RECONDITIONING 
It's from Hartridge, naturally! Three new units to 
permit complete nozzle service work with lowest 
investment. Yet units are so advanced that they 

are a necessity for the modern Diesel service shop, or the 0 . E. M. 
Write or call today for complete information! 

Hartridge Nozzle Microscope 
Designed for quick, close inspection of all 
standard nozzle needle and body seats by 
reflected light. Eliminates time spent trying 
to reco ndition worthless nozzles a nd trial 
testing. 

Har:tridge Nozzle Multiclean 1$ 
Combines oil and air cleaning in a double 
flushing operation. Accommodates a II 
nozzles from the small, popular type to 
large ma rine s izes. Illuminated magnify­
ing glass for close inspection of spray 
holes. 

Har:tridge Nozzle Rapidlap 
Provides a high-speed seat lapping process 
with Hartridge laps and lapping compound. 
Ideal for polishing precision injection parts. 
Dua l spindles give two lapping speeds. 
Quick-action key-less chucks. Swivels on 
base. Chuck head moves to three positions. 

Exclusive Distributor in the U. S. 

11 2 0 E. Brambleton 

Avenue 

Norfolk, Va. 

Phone MAdison 2-5691 

BRANCHES: Salem, Va., Richmond, Va., Raleigh, N. C., Charlotte, N. C. 
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broken rings, va lve blows, piston 
fa ilures, unequal injection, and 
other p3rts fai lures. 

At the convention !<1st year the 
interes t she wn in the reports on 
ring br eakage, valve blows and 
seal failures makes it imperative 
that we open this yea r '.> rep r t 
on these items in the hope that 
not only further information may 
be traded but that the mcch1ni~n 1 
personnel re~ding these reports 
may offer more and better solu­
tions to the problems so th:-1t the 
railroads having these problems 
may have a solution they feel 
will be advantageous to all of us. 

Fo1·tunately, we h ave a wider 
1·ange of information th is year, 
and a study of microscopic pic­
tures which better explain some 
of the prob lems we have been 
blindly groping a round for with­
out being able to lay a fin "er on 
the culprit. 

1. BROKEN RINGS: One c f 
the conditions which still exists 
and is being asked about is the 
problem of broken rings. While 
improvements have been made, 
we have to admit that t his prob­
lem is s till a l ong way from a 
satisfactory solution. On this 
committee we f eel that fuel in­
jection i s one of the pTime fac­
tm·s in the bToken ring pToblem. 
We find that not only is there a 
tremendous difference in the de­
livery from the same type in­
j ectors but t hat the output of 
these injectors changes as they 
are used. We do know tha t a 
laboring piston is poor insurance 
against broken rings. Then, if the 
fu el delivery increases, higher 
cylinder pressure is applied to 
the ring in that cylinder u ntil 
finally fa ilu1·es 1·esult. 

2. EROSION 251 LINER 
SEATS AND CRACKS: The re­
port last year indicated thai the 
manufacturers had a remedy for 
the apparent erosion of the lower 
liner seat on the 251 engine by 
the application of a renewable 

insert which must have the lower 
deck bnred and the insert pressed 
in to prevent leakage. We still 
have reports on 251 engines of 
the excessive c racking of the 
camshaft bearing housin .. s and 
~~·ackin " of the deck plate where 
camshaft bearin£< support is 
welde-l to the side pla te. 

3. PISTON PROBLEM 251 
ENGINE: We have not found a 
remedy for the loss of the 1·ing 
carTier rn the banded aluminum 
piston. We have re ports this year 
of the l c~.; C'f the rin~ carrier on 
the 251 banded piston which 
causes approximately the same 
damage as was found in the loss 
of the ring cn rrier on the 244 
piston. We on the com.mittee feel 
that the m anufactu,-ers should 
experiment on a so lid piston fo7· 
this unit. Othe r types of ois ions 
than those recommended by the 
manufacturers have come out for 
these units and the testing of 
them is being done on r a ilroads 
reporting to this committee. Tests 
are shO\\·ing that the solid pis­
tons appear to have some advan­
tages, in e ither aluminum or 
ductile iron, with the ring b elt 
area of high Brinell h ardness. At 
least we have not had the numer­
ous re por ts of the loss of the ring 
carrier. With the extended mile ­
age the higher horsepower units 
are operating. the loss of one 
unit account of a ring band fail­
ure can cause the missing of con­
nections on a hi gh r evenue train. 
I t shouLd not be necessa1·y for 
the milroads themselves to have 
to 1·oad test othe1· types of pistons 
for thei1· own p1'0tection. 

4. FUEL INJECTION 251 EN­
GINE: We have not h ad r eports 
of broken ring troubles as severe 
on t he 4-cycle 251 engines as we 
have had on the 2-cycle engines 
that ar e being used, bui there is 
an increase in reports of weak­
nesses in the fuel injection equip­
ment as reported last year. 

The troubles being experienced 
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USE "LUBRI-GAS". 

FOR 

INCREASED 

THERMAL EFFICIENCY 

LUBRI -GAS 0 • o added to DIESEL FUEL . . . 

IMPROVES PERFORMANCES 

KEEPS the PORT HOLES and 

INJECTORS FREE from CARBON 

and MINIMIZES SPARKING 

KEEPS the RINGS and FAST MOVING 

ENGINE PARTS .•• LUBRICATED •.. 

and FREE from fuel de posits . 

LUBRI-GAS COMPANY 
RAILROAD DIVISION 

Office 
101 76 LOOKAWAY DRIVE 

ST LOUIS (37), MO. 

Mailing Address 
NORMANDY P. 0. BOX 48 

ST. LOUIS (2 1 ), MO. 

Ajg;J~~~~~MEMBER OF •.• LOCOMOTIVE MAINTENANCE 
OFFICERS ASSN. 

THE CHICAGO RAILROAD DIESEL CLUB 
THE ST. LOUIS RAILROAD DIESEL CLUB 

Since 1917 
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to date are eroded nozzle tips, 
fretting corrosion of the fuel de­
livery valve cage on the lapped 
faces, pump spring breakage, 
wear on the single drive lug cf 
the fuel pu mp plunger caused by 
the new h ::trdened control s leeve, 
wear on the control sleeve on 
pumps not equipped w ith hard­
ened contro l s leeve. 

Field tests are being made on 
a n ew design of plun.;:er for 251 
engines w hich incorpora tes a 
double drive lu,-· and double ~ lo t­
ted s leeve to accr mmodatr t his 
plunger. This is the approach for 
correc tion of wear on the single 
drive lug and new ha rdened con­
trol s leeve. 

Thinking on the fie ld test of 
the double lug plunger and 
double s lotted s leeve was in­
fluenced by good performa nce of 
244 engin e pumps wh ich have 
shown little or no wear on 
plunger lugs and double s lotted 
s leeves. 

Specialists Since 

Last year this committee re­
ported on the fue l injecti on prob­
lems on these units due to in­
ability to hold needle valve in 
nozzle to the proper opening 
pressure. This p1·obLem is stiU 
prevalent and to date we lwve no 
information from manufactttrers 
as to thei1· exverim entation 01· 
impTovements in fuel injection 
equipment. Since this committee 
Teported last yeaT on the info?·­
mation 1·eceived from a cross sec­
tion o( all 1·ailroads. we felt that 
scme ctction would be taken to 
imp1·o1:e the fuel injection on 
these unit s, but we have a fm·ther 
1·epoTt that tl~e only testing being 
don e at present is by the rail­
Toads themselves. Last year we 
repor ted on excessive w ear in 
the needle valve tip and nozzl e, 
loss of pressure on the spring 
causing e rra tic action of the 
valve. and cr acked nozzles, and 
we do not want to be repetitious. 
Neither do we wish to continue 

1894 tn Railroad 

PACKINGS AND GASKETS 
For 

Diesel Locomotives 
Steam Locomotives 

Shop Equipment 

Train Line 
Me ta llic Conduit 
Gaskets-Springs 

Ferrules 

Nitralloy Head Gaskets 

Van-Ai r Compressed Air Dryers 

PILOT PACKING CO., INC. 
Executive Offices and Factory 

235 Gle n Cove Ave, Sea Cliff, N. Y. 
P. 0. Box 512. Barrington, Illinois 

1002 Wcstharn Parkway. Richmond. Va. 

681 Market St., Srm Fran cisco. Call£. 
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POWER PARTS COMPANY 
Distributors for 

United States Rubber Company 

Power Parts Company parts have been 
tested for 18 years, and have proved 
themselves where prod is conclusive . 
on the job! 

All orders are shipped the same day as 
receiv ed. Our motto is "Fire Wagon 
Service" on all orders . 

. -\ 11 ~Iechanical Rubber Goods procured exclusively 
from UNITED STATES RUBBER COMPANY, 
insuring uniform ity and high quality on each 
shipment. 

\Vc offer identical warranty and guaranty terms 
n; loc:omot·ive bu ilcler. 

T n adu ition to furn ishing miscellaneous fastenings, 
ga~kcts , seals, p ins, dowels, diaphragms, etc., for 
Diesel locomotive rcolacement from stock, we are 
also distributors for' the IDEAL INDUSTRIES 
:11 1d \ ICTOH. GASKET & MFG. COMPANY. 

POWER PARTS COMPANY 
1860 NO . WILMOT AVENUE, CHICAGO 47, ILLINOIS 

Telephone SPaulding 2-4600 
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to battle a piece of equipment 
that has pmved it is not as ef­
ficient 01· satisfactory as it should 
be and the dependability of 
which is so low that monthly test 
must be made to insure that the 
equipment depending u pon its 
satisfactory service is at least 
partially protected. Tl~e pTeval­
ence of fuel dilution on this type 
of power is terrific ancl can cause 
une:t:pected inc 1· ea sed main­
tenance costs and failures unless 
poLiced with laboratory control 
constantly . 

5. T URB 0 MAINTENANCE 
251 ENGINE: W i th the resulting 
poor injection on these h i g h 
ho1·sepower units in heavy fTeight 
se1·vice, the p1·oble1ns on the 
tuTbo maintenance aTe increasing. 
Due to incomplete combustion 
we are having a build up of de­
posit in the turbo, making m ain­
tenance imperative, and any fail­
ure to remove and clean at least 
annually is an opportunity for a 

complete failure befor e attention 
is again given this piece of equip­
ment. With the resultant fail ure 
of th •> turbo io produ::e sufficient 
combustible a ir for the engine, 
increased heal in the m1nifold is 
a by-product of this poor com­
bustion and a death noti::e for the 
manifold. We on the Tailmads an~ 
still 1Jleading foT an impTove ­
ment in the exhaust manifold. 
which was haTd to maintain on 
the 244 but with the monthly 
mileage we aTe making on the 
251, is terTific. The 1·enewal. of 
the water inlet hose must be 
made every two yea1·s. or an en­
gineering chanqe should be made 
to eliminate this hose. since the 
complete cooling of this tu1·bo is 
a must, and a cooling w ater faiL­
ure results in a cracked turbo 
casing and an engine faiLure . It 
is claimed by the manufnctw·er 
tha t suficient water cooling is n ot 
afforded with the original appli­
cation of the water hosP on the 

E.M.D. Adjustable Fuel Injector 
Control Rack 

For Equal Distribution of Fuel Charge 

Per Cylinder 

Adjustable within fraction of a cc 

between all cylinders 

JORDAN DIESEL 
525 ASBURY ST. SAN JOSE 1 0, CALIF. 

Exclusive U.S. Railroad Distribution 

ILLINO I S AUTO E LECTRIC CO. 
2001 Indiana Ave. Chicago, Ill . 

, 
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CENTURY 424 CENTURY 624 CENTURY 420 
4 motors, 2400 hp 6 motors, 2400 hp 4 motors, 2000 hp 

SJICc. Nos. DL-Gif/tl, DD-oouC, DL-7!!1A 

ALCO'S NEW 

CENTURY SERIES 
... cuts motive-power operating costs up to 40%, in­

creases flexibility. Three new Century locomotives 
- the first full-range series of modern motive power 
designed for American Railroads-feature low main­

tenance, new design features, famed ALCO 251 
engine. Choose the one that meets your needs. 

I A LC 0 I PRODUCT QUALITY COMES FIRST 
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251 turbo and a modification has 
been sugges ted that additional 
outlet lines be added going into 
the expansion tank to relieve the 
steam pressure which builds up 
in the housing a nd water jacket 
on the tUl'bo, forci ng out the ci r­
culating water causing hot spots 
and fa ilure of the cas t water 
jacket. This is a must if you in­
tend to load these units heavily 
on extended mileage. The cooling 
of the parts and oil used in high 
horsepowet· uni ts cannot be em­
phasized too s trongly s ince we 
have all had problems with the 
coolin·g of the lesser horsepower 
units, and now with increased 
fuel consumption and higher op­
erating temperatw·es, the close 
tolerance for maintenance of this 
equipment on high horsepower 
engines makes th is an imperative 
maintenance problem. 

6. WEAR ON OVERLOADED 
RINGS: Wear t est r ates, as con­
ducted with radioactive rings to 
show the actual facts in the op­
era tion of a ring in a unit, in­
dicated tha t a cylinder with a 
10% overload will cause an in­
crease of wear rate of two and 
one -half times normal rate . While 
reports indicate that ring prob­
lems are not too severe on the 
2400 horsepower uni ts, the r ing 
ibreakage problems on the 1800 
horsepower uni ts stil l continue to 
increase where cylinde r f iring 
pressures to 1500 pounds are ap­
parently norma l and no other 
units where unequal injection is 
experienced. 

7. FUEL INJECTION EMD 
UNITS: The delicately balanced 
fuel injection p1·oblem of the 2-
cycle engine is something that is 
being watc hed by all mainte­
nance men. The interest display­
ed last year prompted this com­
mittee to make further a nd more 
extensive s tudies of this prob­
lem. 

There have been ma ny tests 
ru n on fuel injection and many 

varied results have been obtain­
ed. While we a ll believe that b et­
ter atomization is obtain ed from 
needle valve injectors. further 
tests have indicated that the two 
to s ix per cent s:wings indicated 
on load test with new equipment 
and weighed fuel oil did not re­
main constant, a nd a reduction 
from one to two p ercen t in a 
month was found to occur on 
needle valve equipment until the 
r esults approximated the spher­
ical injector. 

The m o s t interesting thing 
noted in 1·eparts p·om raih·oads 
and fTom visual inspection of 
shops was the fact that each shop 
is attempting to help itself in 1'C­
gard to the pToblem of balanced 
fuel injection. We have seen fac­
tory made test machines and shop 
made test machines, all for the 
purpose of balancin~ out the in­
jectors placed in the units for 
operation. The calibration of 
these injectors was averaged on 
the shop made machines to com­
ply with new injectors received 
from the manufacturer. :md on 
the factory buill lest stands the 
calibration was held to the man­
ufacturer's recommendathn. 

We found that the injectors 
wer e grouped as to delivery. That 
is, the c:ctual delivery was mark­
ed in oil-resistant paint on the 
side of the injector body below 
the hold d own crab, ~o that if an 
assembly developed broken ril1gs, 
water leaks or a parts failure, the 
injector that was placed back in 
the engine would have the same 
d elivery as the one removed, s'J 
that the eneine would b e held ;o!<; 

nearly in balance as possible with 
the test equipment available. 

Railroads testing their own in ­
jectors have resorted to the use 
of an adj ustable fuel rack that 
replaces the No. 5226496 mck , or 
an adjustable rack gear that can 
change the position of the helix 
on the plunger due to its b e ing 
offset on the flat to the gear 
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"SCRAP" CYLINDER HEADS 

RECONDITIONED AND COMPLETELY OUTFITTED 
FOR LESS THAN THE COST 

OF A NEW STRIPPED HEAD! 
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~""71 

O ld cylinder heads wi th seat a reas cracked or worn below to le r­
ances can now be saved and made like new w ith Thompson's 
factory reconditioning service. Or you can buy the sea ts and othe r 
parts from Thompson, with install ation instructions, and re bui ld 
your heads in your own shops. 

Thompson completely outfits your old EMD heads w ith valve sea t 
inserts, p lain or ste ll ite-faced va lves, hard honed guides, sp ri ngs, 
spring retaine rs and keepers- a ll accurately installed, read y for 
service. 

The cost: less than the price of a new stripped head! Moreover, 
Thompson prepays a ll shipping charges to and from our West 
Coast Plan t. 

Write Thompson - today- for comple te d etail s on this new service 
... the practica l, €Conomical way to get thousands of ex tra hours 
from cylinder heads already "seasoned" in your diese ls. 

Futt details on Thompson· 
pioneered Inserts for EMD and 

THOMPSON PRODUCTS INDUSTRIAL DIVISION 
Thompson Ramo Wooldridge, Inc. 

1017 W. Pi co Blvd. • Los Ange les 15, Calif. 
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t eeth. The gear is marked with 
a dot or a mi nus, depending upon 
the desire of the opera tor to in­
crease or decrease the delivery of 
the in jector. 

However, s e v e r a I railroads 
have followed up on a se1·ies of 
tests of these calibrated inje::tors 

after periods of service and found 
they did not maintain a constant 
pre- use calibration. There seem ­
ed to be a s teady increase in in ­
jector output and further tests 
and examinations were necessary 
to d etermine the cause for this 
increase. 

1{ ~ \ 
I 

The f igure shown on S lide No. 
1 is a photomicrograph of the 
surface network typical of an un­
used nozzle, showing the surface 
enlarged 500 times. You can see 
the subsw·face fissures which al­
low the sw·face to slough off. 
This changes the orifice size, a l­
lowing more fuel to be discharg­
ed from an enlarged opening, 
affecting calibration. It also dis­
torts the spray pattern and r e­
duces atomization. You will no­
tice the intergranular constituent 

which outlines the former a us ­
tenitic grains. It is believed that 
this intergranulc:r network re­
sulted from the absorption and 
diffusion of posibly some carbon , 
nitt·ogen or hydrogen from the 
furnace atmosphere by the steel 
while at an elevated temperatw·e 
during the heat treating opera­
tion. The depth of penetration is 
approximately .001 to .00125 in 
depU1 and the shallow depth of 
peneb·ation indicates it was not 
intentional. 
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Sl ide No. 2 is an enlargement 
of another nozzle, showing the 
surface structure of a new nozzle, • 
enlarged 1200 times, showing the 
surface network a nd underlying 
carbide particles (showing in 
white). You can readily see the 
loose surface structu1·e of the 
finished nozzle which is not con­
ducive to a steady and prede­
termined del ivery of lhe lip. 

Slides No. 3 are photos, en­
larged 100 limes, of a new nozzle 
with a misdrillcd hole that has 
been plugged. The lwo pic tures 
ar e of lhe same nozzle and show 
the outside surface of the tip and 
the actual drilled passage and 
the plug that was applied through 
the first hole. F rom the evidence 
of the flutes as indicated, it is 
possible that lhe plug could be 
the broken drill that was first 
used on the tip. 

While we are talking of drilled 
holes I want to show Slide No. 4 
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which shows the irregular pat­
tern of the drilled tip. We are 
trying to get a regular spray pat­
ten that we have lbeen told should 
be readily visible on the top of 
a piston. 

appearance of a raised surfac::! 
around the entire circumference 
of the orifice opening. This nozzle 
was placed in service, and after 

In trying to develop the in­
crease in the delivery of nozzles 
the study was started in new 
nozzles before use on certain 
railroads. One of these is shown 
on Slide No. 5 which shows the 

being in service with an i~:r:::::.•·:! 
of fuel delivery, the picture on 
Slide No. 6 was made. This shows 
the raised surface indicated on 



... 
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Slide No. 5 completely gene. 
While there is only a smooth hole 
and all indication of a r aised 

surface is gone, it does show a n 
elongated orifice or opening. 

:Jll' c.:.. h 1 Jo .... t t7'-'\• \.. 0 
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Slide No. 7 shows the exterior 
edge of the hole on the needle 
valve side of the tip, showing 
the surface network and also a 
ra ised burr on the inside surfa·::e 

of the lip which restricts the ori­
fice and by its removal would 
not only increase this orifice but 
the fuel delivery possible through 
this openjng. 

Slide # 7 ( Bottom) 

Slide No. 8 shows the exterior 
end of the tip hole with the bur­
red and raised circumference 
magnified 200 times. This shows 
the outside surface of the tip on 
the discharge side and again 
shows the restriction of the out­
side edce of the orifice and the 
apparen-t raised burr. 

Slide No. 9 shows another tip, 
magrufied 500 times, which shows 
again the severe network sur­
face and the raised burr on the 
outside of the tip which is burned 
and washed away in operating, 
causing the different rates of 
delivery. 

Last year at LMOA, as railroad 
representatives we asked that 
further study be made of the 
fuel injection problem to try to 

help maintenance personneL pro­
tect their operation of h i g h 
ho1·sepower units against these 
fuel injection irregulm·ities and 
increases. We also b1·ought out 
the necessity of a predetermined 
flow th1·ough the nozzLe tip to 
prevent a severe overload on the 
possibility of power assembly 
failure. Worn tips with elongated 
holes are a prime cause of valve 
blow. valve breakage and severe 
ca1·bonization which will cause 
spa1·king. 

These pictures that you have 
seen should call to your atten­
tion the fact that it is necessary 
to clean the spark arrestors we 
depend on to protect us against 
sparking at least on an annual 
inspection, since the moist carbon 
formed by maladjusted or poor-



Locomotive Mainte nance Office rs Association 147 

performing injectors is th~ worst 
cause of diesel l ccomotive spark­
ing. The spark arrestor does nol 

Slide No. 10 is an enLrgement 
of a used tip that was found 
cracked on inspection and pop 
testing. Many or these have been 
witnessed by members of this 
committee and this is something 
to which very c lose attention 
must be given. We have had call-

compensate for poor mechanical 
operation but only protects an 
efficient operat in ~ machine. 

ed to our attention that ther e ar e 
a great many cases of bubbles in 
the sight glass caused by blow 
back f rom the high compression 
through the injectors and the re­
turn fuel line causing a poor 
operating engine and tha t it has 
taken the change-out of almost 
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a complete set of injectors to f ind 
the one giving trouble. The·re has 
bee11 a piece of equipment made 
on one nLilToad which has elim­
inated the costLy change-out of 
the inject01· and the Testttting re­
t'iming of the injecto1· and lctShes 
by taking a fuel line from the 
manifold to the injector and add­
ilt:J a fuel sight glass bowl such 
as is found on the fuel line of 
yow· automobile so that the bub­
bles will be 1·eadily visibLe pass­
ing Lltrouglt this bowl. This can 
be made for all types of the EMD 
inje:: tors, both B and C fuel lines. 
When bubbles appear in the sight 
g la::.s the engine is c hecked to 

* * 

determine if possible which side 
of the retw·n lines indicates the 
most heat. If this cannot be de­
termined, then the test .fixtw·e is 
applied to the fuel lines of each 
injector until the bad order in­
jector is found by showing bub­
bles in the bowl on the return 
fuel line. This operation is much 
faster than changing out injec­
t07·s until the indication of bub­
bles stops due to getting the 1·ight 
injecto1·, .~ince only the fuel lines 
have to be changed and not tile 
entiTe injectoT. (A print of this 
piece of equipment is shown as 
Print No. One.) 

* 
DO THESE TWO TH IN G S TODAY 

A. GET A NEW SUPPLY MEMBER AT THIS MEETING. 

B. TURN TO PAGE TWO (2) OF THIS 1963 PRE-CONVENTION REPORT 

1. THANK these Advertisers as you visit their room. (Where consistent .) 
2. INVITE those NOT LISTED AS ADVERTISERS to participate as Ad­

vertisers in the 1963 Annual Proceedings. (Where consiste nt.) 
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8. GP-20 AND GP-30 RE­
P ORT: The reports r eceived by 
the committee on the GP-20s and 
GP-30s indicated that very good 
results are being obtained from 
the operation of the GP-20 ex ­
cept the trouble experienced on 
account of fuel injection and the 
cracking of some of the pistons. 
The problem with the turbo­
charger, while it is still with 
railroads operating these units, 
has shown beneficial r esults from 
the modification made by EMD. 

We are now advised by EMD 
that they have an improved pis­
ton which h as b een reinf::>rced in 
the stt·ess a reas and is capa:ble of 
better cooli ng to eli minate this 
problem. B ecau se of the r ing set 
with wh ich these pis tons are 
equipped, pis ton No. 83203SS is 
for chrome liners and pis ton No. 
8320393 is for cast ir·on liners. 

We sti ll receive reports of 
trouble on ihe GP-30 account of 
wrist p in bearing problem s and 
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water leaks on new units befot·e 
50,000 miles. 

There has also been an injedor 
problem resulting from stuck 
1·. cks and leaky needle valves. 
There have been several r eports 
of valve breakage on new u!lits 
and turbocharger damage and 
failures. 

We have r eports cf the GP-30 
unit, with Ventura type ex haust 
stacks pulling a va::uum on the 
cr~mk:::tse showino; much '!Je tter 
uil and engine c:m:l ition. 

It has b::en r eported that there 
appears to be a prc.b lem cf ·::rack­
ed ::ylinder hP~ds .showing up 
aciain o·1 the GP-30 and GP- 18 
units. The cause has not been 
determined but it is a ·::ostly 
maintenaP-::e item. 

9. WATER LEAKS-EMD: 
This committee feels that the 
mil7·oads have a 1·eason fo1· com­
plaining about some of the con­
ditions that occur. We m·e stiLl 
plagued with wate1· l eaks on 
these units and a great cause for 
this is the weakness of the grom­
met on the head to liner seal. 
With the 1·emoval several yem·s 
ago of the brass fermle f7·om the 
wate1· opening in the line1·s the 
entir e pressure of the water sys­
tem has been placed on this small 
g1·ommet, and 1·ailroads have had 
1·epeated f ailures f1·om them and 
damage to the pistons and rods 
due to wate1· in the cylinde1·. 

The committee repo1·ted on this 
last year, and yet we see no im­
p?·ovement in this section of the 
engine, and Tailroads all over the 
country are complaining about it 
and must begin an experimental 
campai gn on theiT own j01· a 
1·emedy. 

We see by these examples why 
there is the possibility of not only 
broken rings but va lve blows and 
scored pistons from these defects 
shown. 

10. PISTON AND CARRIER 
PROBLEMS: On Slide No. 11 we 

have another item that must be 
watched closely on the "C" and 
"D" pistJns on EMD engines­
the beginning of the fa ilure of 
the pist~n platform in the piston 
for the carrier piston. 

A great deal was said last year 
regarding the ''C'' piston pin and 
cmTier due to smearing of the 
nickle silver pin on t he steel 
cmTie1· bore. We on this commit­
tee 1·ecommended the change-out 
of th is equipment as q•lickly as 
poss·ble to the inse1·t bea1·ing as 
founcl in Ute "D" engi.nes, which 
we believe to be rnt.clt improved 
over the old ''C'' type. The "C'' 
carrier and nin have been re­
moved from tile lctest Eli1D cata ­
logue. 

11. EXTENDED M I L E A G E 
AND MAINTENANCE OF EMD 
UNITS: With increased horse­
power came increased fuel tank 
capacity which allowed operation 
in longer pool servi-ce and lower 
cost per mile of oper:.tion. With 
improved filtra tion of lube oil 
and fuel oil, the down time in the 
shops has been reduced on per ­
iodic maintenance and extended 
on mileage maintenance due to 
reduced maintenance a t low 
mileage intervals. This a llows a 
higher utilization of power and 
reduces the n umber of units 
necessary for maintenance since 
they are hauling heavier trains 
faster and fw·ther than before. 

12. DIESEL HYDRAULIC: The 
eommittee received very few re­
ports on operation and mainte­
nance from users of the diesel 
hydTaulic engines. However, the 
r eports received were ver y en­
cow·aging regarding the opera­
t ion of these units and w e were 
advised that more were on order 
and a program was set up for the 
manufacture or a prototype to be 
made in the U. S. A. 

13. U25B: We contacted the 
railroads operating the U25B for 
information as to some of the 
problems they have experienced 
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and have reports that the power 
plants in these units cannot be 
considered trouble-ft·ee and leave 
much to be desired by mainte­
nance men depending on these 
pr ime movers for availability and 
trouble-free service on extended 
mileage with a minimum of 
maintenance. 

We are in receipt of letters 
from railroads operating these 
units reporting oil troubles on 
these units, such as excessive oil 
contamination by suspended mat­
ter, the extremely short life of 
lube oil filters, and the necessity 

of numerous oil ·::hanges on these 
units. However, the railroads re­
porting also advise that the 
builder is now experimenting 
with a piston and ring combina­
tion to lry to overcome this prob­
lem. 

There have also been n umer­
ous reports of road failu re from 
low oil alarm believed to be false 
low oil condition. The builder is 
now changing out the 100 mesh 
lube strainers by furnishing 40 
mesh strainers to allow more oi l 
flow. The pressure or the 
switches is being changed. The 
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idle shut down has been set at 
from 6 to 9 pounds and 35-42 
pounds in 8th throttle. The by·· 
p ::Jss valve on the main header 
has been raised to 75 pounds 
and higher. 

We have reports of loose valve 
seats in the cylin:!er heads. re­
ported both loose and cracked. 
which caused damage to the en­
gine and the possibility of a 
tw·bocharger failure. 

With the p rob I em already 
mentioned with the 25,1 exhaust 
manifold, the U25B has a mani­
fold problem also, caused by fail­
ed manifold in the elbow se::tion 
and bellows. 

We had the report of the wrist 
pin bushing failures l ast year, 
and continue to get this informa­
tion this year. But we have r e­
ports oi improvement with the 
new wrist pin bushing and Lhe 
micro f inish on the pin. 

We now have informaticn con­
cerning the failure of the a rticu­
lated connecting rod bearing, and 
that connecting rod bearings on 
the crankshift journal have been 
found shelled. While this may not 
be classed as an epidemic, it is 
something that must be watched 
by all mechanical personnel op­
erating these units. 

We also have information on 
bt·oken camshaft fuel Jobes on 
the U2-5B lc::omotives. T h e s e 

* 

camshafts are cracking or break­
ing in the k eyway slot of the 
lobes and the bu ilder is experi­
menting with integr al lobe cams 
to try to remedy this prcoblem. 

This committee, dealing with a 
comparative cost o.f the operation 
of higher ho1·sepower tmits, ad­
mits that the manufacture1·s are 
experimenting with f ixes for the 
p1·oblems we are experiencing, 
but we do feel that some of these 
p1·oblems we1·e inh e1·ent in the 
olde1· units and that bef O?'e add­
ing an additional load to a bad 
seal, poo1· ring o1· injecto1·, and a 
weak exhaust system. a more 
tho1'Dugh engineering job should 
have been clone. A closer labora­
tory control should be maintained 
ove1· the parts we purchase from 
the manufactu1·e1·s and which m·e 
built into the powe1·. With the 
failure of pa1·ts offe?·ed by the 
manufactw·e?·s, it is necessar y fO?' 
mechanical men 0:1. the raib·oads 
to uurchase otlter thar> manu­
facturers' pans in an effort to 
protect thei?· operation. 

Again, we would l'ke to Te­
quest a p o w e r p l a n t that is 
trouble-free, with a minimum of 
maintenance, as publicized by the 
manufactuTe?·s. and which would 
only need fttel, wate1· and oil to 
hanl the nations' fTeig ltt oveT the 
Tails with a mini?nun of mechan­
ic(tl delays 01· faiLw·es. 

* 
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:t\ I T L E JI I G II 
RA I LWAY C L U B 

H. L. Mosely Vice President 
Sales Engineer 

McCoy Co. 
Geo. E. Lundberg _ Secretary 

Retired- Colo. & Southern Ry . 
1354 So. Lincoln St., Denver 10, Colo. 

Pre-Convention Presen ta tion of 
Report of the Committee on Shop 
Equ ipment in co-opcrntion with 
the Mile Bigh Railway Club. 

On April 29, 1963 lhe 11ile H igh 
Rai lway Club was host to the Loco­
motive· :t\ Ia intenance Officers As-

FRA NK ROBINSON, President socia tion. .\ fr. C. P. Stendahl of 
Electrical Engineer the L. M. 0. A. Executive Commit-
D. & R. G. W. R.R. 

Denver, Colo. tee p resented .\[r. J. D . Schroeder, 
Chairman of the Committee on Shop Equipment, who with the 
able assistance of his committee members presented a very good 
program. 

The members showed a very keen interest in the report "ShOJ) 
Equipment for Higher llorsepou;er Loromotir.:l's" and following 

the presenta tion of the report there was a livPl)' d iscussion and 

q uestions were presented which W<'r<' ably answered hv 'vfr. 

Schroeder and h is commiltc'c. 

W e wish to thank the L. I\ f. 0. A., .\ fr. St<•ndahl , Mr. 

Schroeder and his com111illee for the fine presentation. \Ve ex­

tend to a ll members of the various DiC'scl Clubs throughout the 

counb·y a cord ia l invitation to meet with us and en jov our meet­

ings and discussions. Hcgular meetings arc on the last .\ Ionday 

of each month except June, July, August ancl December, at 

Pomponios DX Restaurant and Lounge. Denver. Colo. Din ner, 

6:80 p . m. Meeting at 7:30 p. m. 
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Tuesday Morning, October 15, 1963 
10:30 A.M. 

REPORT OF THE COMMITTEE ON 

SHOP EQUIPMENT 

Pre-Conventio n 

Presentat:cn: Pomponios D-X 

RESTAURANT M ILE HIGH 

RAILWAY CLUB 

6:30 P.M. 

48th & Pecos Sts. 

APR 'l 23, 1963 

CHAIRMAN: J. D. SCHROEDER 
Asst. Gen. Supt. M. P . 

C. B. & Q. R.R. 
Chicago. rn. 

Vice Chairman 
J. J . C~n·oll. Shop Supt .. Union Pacific R.R., Salt L~ke City, Ul:1 h 

Committee Members 

Denver, Colo. 

R. H. H er man, Zngr. Shops & Equipment. Southern Ry., Washington, D. C. 
W. R. Shannon. A•st. Gen. Mcch . Supt .. Northern PacWc Ry .. St. Paul 1, Minn. 
J. l\1. Ryan. Methods En~:r .. Baltimore & Ohio R.R., Baltimore, Md. 
G. D. Portlock. Supv1·. Production & Mnch .. C. B. & Q. R.R .. Chicago, Ill. 
R. J. Chinn, Mech. & Shop Enm· .. Illinois Central R.R .. Chicago Ill. 
R. C. Amberlang. Supt. Loco. Eqpt .. Pennsyh·;mia R.R .. Philndelphla. Pa. 
W. H. Wnltman. En~:r. Shop Plants & Mach., C. R.I. & P. R.R .. Chicago, Il l. 
P. D. S:.1rr. Muster Mech:mlc, D. & R. G. W. R.R .. Denver. Colo. 
J.D. Speier. Master i\l cchanlc. K. I. & T. R.R., Louisville. K y . 
J. ~1. Vawter. lndustl'ial Engr .. Louisville & Nashville R .R .. Louisville. K y. 
W. J . Presho. Industrial En~:r .. Southern Pnci£ic Co .. Snn Frnncisco. Cnli£. 
R. B. Martin. Ass t. l\lastcr 1\lechnnic. Western l\lnn.·land Ry., Cumberland. Md. 

* 
1963 TOPIC: 

"FACILITIES REQUIRED FOR 

HIGH ER HORSEPOWER LOCOMOTIVES" 



156 

1. HIGHER HORSEPOWER: In 
studying the assign ed subject 
matte r for this ye::;r; this com­
mittee has taken the l iberty of 
expanding the scope of the study 
to include addi tionally the ever­
important term inology "effi::ient 
and economical." We found it 
quite a cha llenge to a-ctually a r­
ri ve at a suitable def inition of the 
term "higher horsepower" loco­
motives, so we have assumed that 
we ar e to thin k in the t~rms of 
locomotive uni ts commo;!y of­
fered on the m arket today de­
veloping in the r ange of 20JO to 
2500 horsepower. Howevet·, units 
developing up to 10,000 horse­
power are currently bein·; tested 
in service and single units de­
velopin.g 5,000 horsepower will 
be common ly offered by the 
time this repor t goes to press. 
Locomotive builders have well 
publicized the claimed economics 
inher ent in these larger "pack­
ages" of motive power and much 
has been said about the econ­
omies of maintaining a lesser 
number of units in a fleet to ac­
complish a given work load, so 
it logically follows that we must 
make every effort to stre~m Jine 
ou r ma inte nance and repair op­
erations to permi t havh.,. the full 
advantage of the tot:~! fl eet 
horsepower contained in a Jesser 
numbe r of uni ts. 

The answers to our inquiries 
generally have i11dicat2d that no 
extens ive basic chan9;es i:1 main­
tenance fa cil ities h ave b ee n 
required for hand! ing the latest 
type units and compo~ ents, but 
fUt'the r s tudy has brou ght out 
some interesting detailei aspects 
of the matter t hat .<;zem worthy 
of serious considera tion. 

2. THE MOST MODERN DE­
SIGNS AND SUGG-ESTED OP­
ERATIONAL P ROCEDURES for 
locomotive repa ir shops h ave 
beea1 extensively r eported in the 
recent past and we feel it timely 
to advise that presently ins talled 
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and operative versions of such 
facilities are generally serving 
their purposes very well and 
have proven adaptable, if not a 
requisite, for the effirient main­
tenance of the hi;:;her horsepower 
units. We would be premature in 
attempting to advise you in any 
way relative to the pos.;ible re­
duction in size of the runnin.g- re­
pair facilities which mlly be feas­
ible due to the actual lesser num­
ber of units that may be required 
to handle the transportation re­
qui t·ements. It is felt that the 
cuncn t trend towurd building of 
single un its of much greater 
horsepower should be studiei 
carefully and planning for run­
ning repair shops of the future 
should be adjusted in l ine with 
this apparent trend. 

3. HEAVY REPAIR SHOPS: It 
appears that, in a general way, 
the heavy repair shop facilities 
will need continue very much in 
line with the past. This would 
refer particularly to the depart­
ments of such shops devoted t:> 
t.he repairing of locomotive com­
ponents, in fact, we may safely 
assume that most component re­
pai1· work involveri. in the main­
tenance of the higher h01·sepowe1· 
units wili not be reduced in p1·o­
porti07t to the actual numbe1· of 
tmits maintainecL and may be 
more p1·operly measured on the 
basis of horsepower developed, 
which leaves tiS with a constant 
continued work load in this areiJ. 

4. NEW SHOP F ACILITIES: 
In the planning of new shop fa ­
cilities and maintainin~ equip­
ment in older facilitiec;, we would 
direct attention to the importanc-e 
of considering the weights ::tPd 
cUmensions of the l atec l types of 
units, as well as un 'ts ri the 
future as they affect jacking nnd 
hoisting facilities in a shop. We 
m·e now dealing with units in the 
w eight 1·ange of 175 tons each. 
The lct1·ge1· units to be offered 
will have total weight of 250 tons 
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Herels the latest equipment for 

~E RECONDITIONING 
It's from Hartridge, nilt ura lly! Three new units to 
po~m:t complete nozzle service work w ith lowest 
investment. Yet units are so adva nced that they 

a re a necessity for the modern Diesel service shop, or the 0 . E. M. 
Write or ca ll today for complete information! 

~----

Hartridge Nozzle Microscope 
Designed for quick, close inspection of all 
standard nozzle needle a nd body seats by 
reflected light. Eliminates time spent trying 
to recondition worthless nozzles and trial 
testing. 

Harfridge Nozzle Multiclean 
Combines oil and air cleaning in a double 
fiushing operation. Accommodates a II 
nozzles from the small, popular type to 
large marine sizes. Illuminated magnify­
ing glass fo r close inspection of spray 
holes. 

Hartridge Nozzle Rapidlap 
Provides a high-speed seat lapping process 
w ith Hartridge laps and lapping compound. 
Idea l for pol ishing precision injection parts. 
Dua l spindles give two lapping speeds . 
Quick-action key-less chucks. Swive ls on 
base. Chuck head moves to th ree positions. 

Excl usive Distributor in the U. S. 

1120 E. Bramble ton 

Avenue 

Norfolk, Va. 

Phone MAdison 2-5691 

BRANCHES: Salem, Va., Richmond, Va., Raleigh, N. C., CharloHe, N. C. 



158 

and upward, an cl individual 
t1·ucks win weigh app1·oximately 
40 tons. The new units wm be 
approximately 88 feet long with 
truck lengths of 28 feet. I n many 
shops the installed lifting equip­
ment is now being taxed to its 
full rated capacity with resultant 
need for extreme care in main­
taining the machinery, as the 
wem· fact01· is found to greatly 
increase as equipment of this 
type is used to its full mted ca­
pacity. There are some existing 
drop table and body supports that 
will not be adequate for the 
higher horsepower locomotives 
and it is necessary to r eplace the 
support bar with a high tensile 
steel bar and to reinforce the 
side and bottom plates of the 
body support beams at points of 
high stresses, for the heavier 
locomotives. 

Most certainly, in planning for 
new s hops, we should contem­
plate the need for lifting equip­
ment of rated capacities and 
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physical dimensions that will be 
a requisite for handling the loco­
motive units of the futw·e and in 
cases where retir ement of shop 
facilities a re presently being con­
templated, it will be well to con­
sider that high capacity c ra nes 
that have seen l ittle use in the 
recent past may again be need ed 
in the near future. Ins ta ll ation of 
second cranes may provide the 
needed capacity in some in ­
stances wher e installed cranes 
are of insufficient capacity. 

5. PRECISION TOOLS: In the 
maintenance of the higher horse­
power units mor e precise work­
manship has become a prime 
requisite in the r epairing and ad­
justment of the mechanical and 
electrical equipment. Such at­
tention necessitates shops being 
provided with all the tools and 
equipment needed to carry on 
this type of work. 

6. LOAD TEST STANDS: Fre­
quent load testing of locomotive 
power plants on many properties 

• DON'T THROW GOOD BEARINGS AWAY!!! • 
"TRACTION MOTOR BEARINGS PLUS" 

A man to educate your employee, to properly judge a bearing's con­
dition. He has had tw enty years experience inspecting traction 
motor bearings. 

A man to assist in your service and repair program . Benefit f ro m 
the experience of other railroad men. 

A man to help lay-out bearing procedure, proper removal , cleanliness, 
proper inspection, greasing and reinstal lation. 

A man to help you save money on your traction motor program. Ask 
any Eastern railroad company's Diesel Equipment Supervisor. 

Ask about this man. There is no charge- you be the judge- and 
at no extra cost to your purchasing department. 

TRACTION MOTOR BEARINGS ARE IN STOCK 

BEARINGS BELTS SHEAVES SEALS 

DALC BEARINGS, INCORPORATED 
1974 BROADWAY (67th St.) TRAFALGAR 3-0400 

NEW YORK 23, N. Y. 
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Maximum Dependabi lity 

Minimum Wear Rate 

Longer Operation Between Overhauls 
Inspection of MAHLES after 450,000 mi les heavy duly operation 

in Alco 244 road unit show o nly .00 1" wear in lop ring g roove 

- no wear in lower grooves. Still in perfect condition and good 

fo r addi tional cycles o f re-application. MAHLES now supplie d 

to total of 38 U. S. and Canadian roads. 

STOCK MAHLE PISTONS RECOMMENDED 
FOR ALCO AND BALDWIN DIESELS 
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A leo 244 - Mahle # 1736 1/ 1. One piece. Alloy 124. AI f in Bond 
Insert Grooves # 1 and 2. Inte rna lly Oil Cooled. 

AI co 251- Mah le # 17123/ 4 . One p iece. Alloy 124. Alfin Bond 
Inse rt Groo ves # 1 and 2 . Interna lly Oil Coole d . 

A leo 539 - Hig h Compression He ad Ma hle # 17355. Alloy 124. 
Spray Coole d. 

Alco 539 - High Compression He ad Ma hle # 17356. Alloy 124 . 
Alfin Bond Inse rt Groove # 1. Spray Cooled. 

Alco 539 - Low Compression Head Mahle # 17350. Alloy 124. 
Spray Cooled. 

Ba ldwi n 600- Mahle :!¢ 14 160/ 7 . Allo y 124. Inte rna lly Oil Cooled . 

Ba ld w in 600 - Mah le # 19632. Alloy 124. Alfi n Bond Insert Groove 
:!!: 1. Inte rna lly Oil Coole d . 

COMPONENT ENGINE PARTS, Inc. 
2480 SANDERS ROAD NORTHBROOK, ILLINOIS 

Exclusive MATILE Distrilwtors for Am erican-Built Diesels 

tl in Canada- McDONALD RAI LWAY SUPPLIES, LTD., 639 St. Re mi St., 
ll Mo ntreal • Made by MAHLE- KOMM, Stuttgart, West Ge rmany 

~~~--=---~----------~--· 
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was deemed of little value and 
was neglected to a great degree 
on older units. We now find that 
the fuU and pTope?· functioning 
of the latest units necessitates 
having a compLete lcnowLedge of 
unit output and load test stands 
Of ample capacity must be pTO­
vided and used reguLarly. Many 
load test stands already instalLed 
are of insufficient capacity to 
serve for testing tlte higher out­
put of the later type tmits. In 
some cases the capacity of the 
devices can be increased at rea­
sonable cost and complete load 
testing facilities should be pro­
vided where they are not pres­
ently available. 

7. PORTABLE LOAD TEST 
STAND: We have reports of 
some economical and satisfactory 
load test stands having been in­
stalled by using two complete 
dynamic brake grid hatches sal­
vaged from obsolete units. The 
maintenance cost of perpetuating 
such equipment over many years 
remains a moot question, and 
may prove to be uneconomical 
installation, but appears to offer. 
at least, a very satisfactory and 
economical installation thai will 
suffice until more expensive 
equipment can be afforded and 
justified. 

A very interesting innovation 
consists of mounting these re­
sistor banks on a four-wheeled 
rubber-tired trailer that permits 
r eady transportation of the 
equipment to the locomotive; 
thus avoiding the necessity for 
moving units to designated tracks 
for load testing and permits 
readily tl·ansferring the opera­
lion from one location to another 
as may be desirable from time 
to time. 

8. GOVERNOR TEST STAND: 
The engine governor has always 
played a very important role in 
a properly functioning unit. In 
the higher horsepower units it 
has been found that the governO?· 
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setting must be very precise and 
many of the latest type governors 
cannot be adjusted on the engine: 
therefore, a suitable governor 
test s tand must be available and 
used for proper checking and ad­
justing of the governors of the 
later type units. Actually the 
governor lest stand that has been 
satisfactorily serving for the 
handling of prior models of the 
governor can usually be readily 
and economically modified for 
adjusting the so-called rebalanc­
ing type of governor. 

9. MODIFICATION OF EX­
ISTING GOVERNOR TEST 
STANDS requires the addition of 
an accurately controlled sow·ce 
of compressed air with accw·ate 
measuring instruments included. 
A 60-inch mercury manometer in 
the a ir line serves very well for 
measuring the air input and suit­
able fittings for ready connection 
of the air supply to the fuel lim­
iter portion of the governor 
should be provided. It has been 
found that on some earlier mod­
els of the governor lest stand 
that the drive motors were in­
adequate to properly test the 
latest governors. In such cases 
the drive motor brackets must 
be adapted and a motor having 
proper torque and speed char­
acteristics provided. 

10. FUEL INJECTION EQUIP­
MENT: It has become obvious 
that pmpe1· maintenance of the 
Later type tmits demands precise 
attention to be given to the test­
ing and repair of fuel injecion 
equipment to achieve the neces­
sary in this area. It is impo?iant 
that the best of shop facilities be 
riedicated to the repaiT ancl test­
ing of the equipment and the 
more frequent precise attention 
required dictates that m ost ef­
ficient shop practices should pre­
vail. V.'e would refer you to some 
very fine plans for equipping and 
operating injector repair depart­
ments that have been well pub-



Locomotive Maintenance Officers Association 161 

·- . ~ 

DEPENDABLE 

EVERLASTIC COILS 

-lor-

GENERATORS and TRACTION 

MOTORS 

- also-

UNIT EXCHANGE 

-or-

REPAIR and RETURN SERVICE 

EVERSON ELECTRIC CO. 
1126 UNION BLVD. ALLENTOWN, PA. 

Phone - Area Code 215 434-5213 
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I icized in recent years. It has 
been found that the weLt- equip­
ped and p1·ope1·Ly operated shop 
wHL pay for itself in a very short 
time and continue to reflect con­
siderable savings not only in the 
direct cost of testing and repair­
ing the equipment, but in the 1'e­
f lected economies of Locomotives 
having the benefit of well main­
tainecl fuel injection equipment 

11. PORTABLE I NJECTOR 
TESTER: O.f particular inter est 
are the portable devices that 
have been developed for testing 
of injectors individually in the 
engine, which obviates the need 
for removing all the injectors to 
permit locating one that is mal­
functioning. We have been fav­
ored with some fine slides show­
ing some modern well- equipped 
shops and at the conclusion of 
th is report we would like you to 
see these pictures and hear the 
running commentary that will be 
offered by two of ow· committee 
members who happen to be 
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thoroughly acquainted w ith the 
installations. 

12. TRACTION MOTOR RE­
WORKING: Developments per­
taining to the extreme care re­
quired in the re-working of trac­
tion motors in the high horse­
power units is being reported by 
your Diesel Electrical Committee. 
Of pm·ticuLa1· in t e 1· est to this 
committee is the obvious need for 
equipment and tooling that wHl 
permit more efficient machining, 
gauging and assembling of the 
tmction motor components to the 
closer tole1·ances 1·equi red in the 
repair procedw·es on the present 
day traction motors. However, 
we were not able to gather in­
formation on this subject in time 
to include it in this report, but 
we understand the motor build­
ers can fw·nish some very help­
ful information on this s ubject. 

13. TRUCKS: It has been in­
teresting to note the results of 
transmission of higher horse­
power from locomotive to the rail 

LII~DE supplies these quality products 
and processes to the Nation's Railroad s 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
INDUSTRIAL GASES Welding Rods and Supplies 

LI N DE Oxvgen, Argon, H ydrogen, P~:t~'!'~~·dL~~~~ft~k~lylene Appn· 
N itrogen 

P REST-0-I..ITE Acetykn e ELECTRIC WELDING EQUIPMENT 

CALCIUM CARBIDE 
UNION Ca•cium Carbide 
CAR B IC Processed Car t-ide 

OXY- ACETYLENE EQUIPMENT 
OXWEI..D Apparat us for ~utting, 

joining, treating, and forming metals 
A cetylene Generators 
Manifolds, Rcguloton. and Vulvcs 

UN IONMELT Automatic Weld ing 
Apparatus a nd Supplies 

UN ION AR C Welding Equipment and 
Supplies 

H E I..I ARC Weldin g Torches and 
Cutting Equipment 

I..I NDE Sigma Welding Equipmen t 
RIBBON RA II.. Service and Equip· 

ment for producin g contin uous 
welded rail 

Tho terms "Corbic," "Hcliorc,' "Linde, "O~weld.'' "Prest·O·lito,' ''Union;· "Union Carbide," "Uniono~c," 
and "Unionmolt'' oro registered trode·marlnand "Ribbonrail .. is a service mark of Union Carbide Corporahon. 
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r/tettt Mfg. & Supply Co. 

Distributor for 
United States 
Rubber Co. 

Our Motto Is 

"Fire Wagon Service" On All Orders 

We Con Serve You On ALL 

Your Fabricated Rubber Requirements 
Die Cut Paris & Gaskets from all non-metallic 

materials - Rubber, Asbestos, Fibre, Belting, etc. 

Rubber Mountings & Vibration Pads 
For Noise and Shock Control 

Hose, Hose Couplings and Complete Assemblies 
Conveyor and Transmission Belting 

Test Proven 
INDUSTRIAL ADHESIVES & COATINGS 

RAIL ANCHOR SHIMS 
METAL STAMPINGS & DIE CUTTING 

All .tvlcchanical Hubber Goods procured exclusively from 

U iJTED STATES RUBBEH COMPANY, insu r ing 
uniformity and h igh quali ty on each shipment. 

rt(e'tt Mfg. & Supply Co. 
1848 Wilmot Avenue, Chicago 47, Ill. 

HUmboldt 9-7055 
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as it affects locomotive truck 
v\~ear a~d a need for more pre­
C ISe ma1ntenance policies in con­
nection with truck repair work 
is indicated. 

14. PORTABLE TRUCK PED­
ESTAL J AW MILLING MA­
CHINE: We a1·e very much im­
p?·essed with the economies being 
effected through the use of a 
portable milLing machine being 
used for milling of truck pedestal 
jaws. Previous to the acquisition 
of this machine, jaw faces were 
ground with the use of a hand 
grinder. This method provided an 
unsatisfactory finish and it was 
impossible to actually control di­
mensional tolerances. It w as 
found that when a truck leaves 
the shop afte1· having had the 
jaw faces milled to cLose toler­
ances that the time 1·equired be­
faTe Te-shopping far jaw wo1·k 
was extended at least 50%, titus 
presenting a one- third less work 
load. The more accumte jaw 
alignment obtained actually 1·e­
suUed in t he most attmctive sav­
ings. The initial immediate sav­
ings plus the savings due to w01·k 
load deC?·ease means an ultimate 
saving of o n e - h a l f over the 
grindmg method costs in addition 
to the increased liner box and 
wheel wear that can be antici­
pated alon g with the increased 
efficiency and saf ety 1·emLtant 
from the use of this improved 
method of pedestal jaw machine. 
We undet-stand that the earlier 
versions of these portable mill­
ing machines that were ofiered 
have proved to be a lillie light 
(or the work presented but a 
machine of heavier constr uction 
is now being offered. which is 
felt will prove to be entirely sat­
isfactory. 

15. TORQUE CONTROL IM­
PACT WRENCHES & P OWER 
TOOLS: With utmost sincerity, 
we were hoping to be able to 
report and recommend to you the 
application of suitable, reliable 
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torque control impact wrenches 
or power tools to diesel locomo­
tive maintenance work. We do 
have ?·epO?·ts of very Limited use 
of these importa11 t labor-saving 
devices and are advised that such 
tools currenHy available aTe 1·e­
liable on speciaLized wo1·k. An 
example would be use of one of 
the tools used in applying EM"D 
cylinder heads to liners in pre­
assembling these components on 
a p1"0duction line basis. Gener­
ally, we have not found such 
equipment offered in the wide 
range or adaptable to the wide 
range of work, that would offer 
the greatest potential economies. 
It is understood that further re­
sear~h and development is being 
earned on by the tool compan ies 
and we would urge you to en­
coumge the people in the tool in­
dust?·y to Tapidly complete the 
deveLopment wo1·k. 

16. ACTUAL TIME STUDIES 
of many of the various common 
chores about the diesel engine 
where accw·ate control of torque 
is required should readily point 
up the savings potential of me­
chanized method versus the man­
ual method. Undoubtedly pTop­
erLy developed information will 
in most cases, readily point up 
the need fO?· a line of power 
WTenches, with accU?·ate control 
of to1·que inhe1·ent that will seTve 
the wide mnge of bolted appLica­
tions of components on the loco­
motives. 

17. MAIN BEARING TOOLS: 
We have beLatedly Leanted of the 
need f o1· Tevised ve1·sions of the 
commonly tt,Sed main beaTing 
tools f01· use on engines of the 
higher horsepower units. Few de­
tails of such tools are available 
at this writing, but you will want 
to fully investigate the adaptabil­
ity of such tools before making 
expenditures for new equipment 
of this type. 

18. CLEANING LOCOMO­
TIVES AND COMPONENTS: 
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STANDARD 
PORTABLE 
MILLING AND BORING 

MACHINES - for 
machining huge 

workpieces in 
place! Models 

from %" to 
20 hp. 

~~0~1 ;;::(~ MACHINE TOO LS 

MASTER MANUFACTURING CO., INC. • HUTCHINSON, KANS~~· 

S UBSID I A R Y OF T HE OU M O RE COMPANY 

CUSTOM-DESI G NED 
P ORTABLE 

MILLING MACHINES- used 
for operations on diesel 

truck pedestal 
_._,..,,t;?;J.S-, j aws- similar to this 

unit now in use at 
Milwaukee Road Shops. 
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This committee was faced with 
numerous requests to fttTnish in­
fonnation on up-to-date methods 
of cleaning locomotives and theiT 
components. Il is not our inten t 
to dev iate from the assi:med sub­
ject matter so we have attempted 
to look at parti-cular cleaning 
prc blems that have ar isen with 
the advent of the higher horse­
power units. 

19. PISTON UNDER CROWN 
DEPOSITS: R esponse to our in­
quiries point up two definite 
areas wh ere cleaning problems 
have come along with the higher 
horsepower uni ts. The first deals 
with the ne<:eo.sity for complete 
removal cf piston undercrown 
deposits and the se::ond deals 
\\·ith a more urgent need to sat­
isfactorily dean the car body ex­
teriors without increasing labor 
costs. 

You are well acquainted with, 
or w ill learn of, necessity for 
maintaining maximum ·::ooling to 
the pis tons of the h igh horse-
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power units to dissipate t.he high­
er te mperatw·es en ::ountered. 
This makes mandaiOTy the ?·e­
moval of piston unde?'CTown de­
posits when p istons aTe in shop. 
This problem seems to have been 
most successfully s o 1 v e d by 
blasting of the usual abras ives 
used for such work and it is 
re::cmmended that advantage be 
taken cf automatic equipment, 
available from many sour::es, fer 
doing this job. T he equipm ent 
used should be provided with 
conveyors, se t up as a pnrl of 
the pist:n n:-:::onditioning depar t­
ment, t~ ins ure a minimum of 
manua l handling and t~ avoid 
disruptinJ cf a produ~tion line 
type of operation in the depart­
ment. 

20. CAR BODY CLEANING: 
We hcwe been living thTough a 
graclu::Ll tmnsition jTom locomo­
tives of car body type to those 
of hood type and have noted ow· 
exterio1· cleaning costs 1· i.~e st.ead­
ily through that peT1od. The cur-

~----------------------~--~---------· 
Dependable Protection 

lor Railroad Equipment 

N A-RE -1:0 
RAILROAD LUBRICANTS 

Ashland Oil & 
Refining Company 

National Railway Sa les Division 
6 North Michigan Avenue 

Phone: DEarborn 2-4308 
Chicago 2, Illinois 
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RELY ON s"\,\\'\,,'\.'\.'1. ''275" 

FLEXIBLE HOSE ASSEMBLIES 
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for maximum air brake dependability 

Stratoflex "275" wire braid 
hose, with SF 426 and 435 
reusable fittings, meets stand­
ard applications for railroad 
air brake lines. Hose is made 
from seamless synthetic rub­
ber innertube, reinforced with 
one fabric braid and one high 
tensil e steel wire braid in sizes 
-10 and -12. Sizes -16 and -24 
are reinforced with two wire 
braids. 

SF12-3R 

NOW AVAILABLE 
a protective guard to prevent 

flying objects from damaging hose. 
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rent models of higher horsepower 
units are of the hood type and 
locomotive fleets are readily be­
coming saturated with units of 
thai type, and it is timely that 
we consider the possibilities of 
satisfactor ily and economically 
washing these u nits. The sys­
tems which have been installed 
vary from one with several very 
s imple U-shaped spray pipes 
with nozzles, one to spray on de­
tergent and the other to rinse off 
the Jo.:::omotive, to an elaborate 
wash annn gcmenl with side 
b1·ushcs, muJ Liple sprays and 
fully automatic operation. 

21. FIVE STAGE SPRAY SYS­
TEM: 0 n e Tecentty installed 
washer featuTes a five stage 
spray system, controlled by push 
buttons, to dean the locomotive 
at i t moves th1·ough at an average 
speed of one MPH. or approxi­
mately 90 FPM. The locomotive 
unit travels progressively 
through a pre-we t spray, then a 
body acid s pray, an alkaline 
spray and then a final rinse. The 
final spray is supplied by a 
booster pump furnishing heated 
water at 250 PSI for effective 
removal of detergents and dirt. 
Additional sprays are provided to 
clean the trucks, wheel pla tes 
nnd u nclerframes dur ing the pro­
gress of t he locomotive through 
the clean ing area. 

22. REVOLVING SIDE BRUSH 
SYSTEM: A mor e elaborate sys­
tem on another railroad includes 
the use of revolving side brushes 
for ·car body locomotives as well 
as for cleaning s ide panels and 
cubs of hood type locomotives. 
Thi.<; particular washer occupies 
170 fl. of track space with con­
crete platforms sloped for drain­
age. The locomotive unit is 
moved through the washer by a 
motor driven puller with a rabb it, 
at a constant speed of 45 FPM. 
T he first or pre-wet spray op­
erates with city water pressure 
to cool the locomotive, eliminat-
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ing the possibility of the de­
tergent drying on a hot day. 
Thirty feel further along de­
tergent is sprayed on trucks, 
unde rframe, etc. Side brushe:> on 
a 45• angle are installed 30 feet 
after the uPdcrframe rinse to 
loosen dirt. The fina l high pres­
~ure spray ~t:>n:l followi ng the 
brush stand fl oods the enti1·e 
body with approximately 200 
gpm of cold wat:::r c: t 250 PSI. 
Ope1·ation of the ctbove system, 
except foT occasional mixing of 
deteTgent. is f tt ll y automatic. 
After the puller rabbit has been 
moved into position contactin.:; 
the traction motor frame, the 
start button is pressed. As the 
locomotive moves along the wash 
track the wheel treads operate 
track type limit switches to start 
and stop detergent and booster 
pumps, open and clo2e solenoid 
valves and operate the brushes 
au tomatically. When the lccomo­
tive unit reaches the end of the 
wash track, a limit swi~ch stops 
the puller, with the e;tire system 
shut down. Manua lly ooerated 
push buttons are provided. for all 
functions for test. 

23. PULLER SYSTEM: A sim ­
ilar arrangement at another loca­
tion has a pull er cperating at 11 
FPM reducing the overall length 
to approxima tely 45 feeL Such 
an arrangement provides the 
necessary C'Ction time for the de­
tergent and reduces the amount 
of platform ;md drainage r e­
quired. Cleaning operations are 
fully as effective as the aTTange­
ment outlined above. The puller 
system for moving the locomotive 
through the spray system has 
proven very satisfactory. Ade­
quate cleaning is dependent upcn 
sufficient time for the detergents 
to act on the soil. as well as a 
slow operating speed through the 
brushes and rinse sprays. It is 
difficult to maintain the desired 
speed through the cleaning a r-
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L. 

Original 
Quality 

GENERAl RADIATOR 
REPlACEMENT CORES ... 

for diesel loco motives and work equ ipment, are 
designed by experienced engi ncers to equal or 
excell the coo ling capacit y and ruggedness of 
ori ginal e quipm ent. For years, Gen eral 
Radiator has supplied the railroad indu try 
with jacke t water and oil cooler cores, cab 
h ea ters, intercoole rs and fuel oil prchca ter s. 

Solving heat transfer 
problems through 
custom engineering 

P hone: Ar e a 618 242-5180 - I NC.-
GEN-II 
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rangement other than by a win::h 
or puller system. 

24. SPRAY SYSTEM: Most an­
swe1·s to our inquiries relative to 
ca1· body type washing indicated 
that adequate cleaning could not 
be obtained using sprays alone 
regardless of the number of spmy 
stands, type of cleaning ma­
terials, 01· pressU?·es used: how­
ever, we do have a report from 
one lm·ge railroad which has only 
ve1·y 1·ecently been successful in 
developing a sp7·ay arrangement 
that does a satisfactO?-y job. This 
committee feels that on many 
properties, the cost of installation 
of the elaborate equipment need­
ed to provide power brushing of 
hood type units would be pro­
h ibitive and we f ee l that eventu­
a lly a satisfactm·y job can be 
done th1'Dugh the use of the much 
less expensive spraying proced­
m·es. Undoubtedly m uch of the 
success of such an operation will 
need come fr om the develop-

Committee on Shop Equipment 

ment of c leaning agen t.s des i~n ed 

specifically for such prccedures 
and continued resear::h in this 
field will undoubtedly prrvid2 
the ncces,ary mat~ri 1 ls. The suc­
cessful installation re ferred to 
above provides for spray s tands 
applying acid type material s fol­
lowed a t a 28-fl. interva l with 
an a lka line type salution. The 
high pressure water rinse nozzles 
are situated 30 feet from the alk­
aline sprays. Very hi ~h water 
pressures at the rinse nozzles arc 
apparently imperative and the 
above insta llation provides 285 
lbs . per square inch wa ter pres­
sure a t the nozzles. Othe r in­
stallations reportedly a re mak­
ing use of wate r pressure up to 
800 l'bs . per square in ch with 
very fine r esults. In this instala­
tion the atbove pro::edurc:s ai'e 
followed by a d ear water flush­
ing rinse, but the need for this 
flushing can be readily de­
term ined by on-the-s ite tes ting. 

The RIGHT Co mbina tio n 

Most Helpful to YOU in 2 ways: 

1. Keeps you "up" on advanced mechanical 
developments. 

2. Keeps you in tune with what's going on in 
the entire railroad industry. 

Here is the one magazine that gives you both types of useful, helpful 
in formation- and at the same time is a p leasure to read. Top circu­
lation. Top usefulness. Top readability. 

MODERN RAILROADS 
201 N. WELLS ST. CHICAGO 6, ILL. 
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Chrome Crankshaft Co., Inc. 

* Complete reclamation of Diesel 

Engine Crankshafts and 

related parts 

Grinding 

Hard Chrome Plating 

Balancing 

Magnaflux 

* Camshafts modified and repaired 

* All reclaimed parts warranted 
as new 

Chrome Crankshaft Co., Inc. 
Te le.: LUdlow 6-3030 Tele : 773-5936 

6010 South New England Ave. 6845 East Florence Place 
Chicago 38, Illinois Bell Gardens, California 

L. A. BOOKER, President 
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Locomotives are moved through 
this installation at approximately 
2 MPH. This ope1·ation can read­
i ly and effectively be automated 
if it is felt feasible to do so. 

25. CLEANING VAT SLUDGE 
CONVEYOR: Although deviat­
ing entirely from the assigned 
subj ect matter, we would like to 
direct your attention to interest­
ing developmen t recently coming 
to our a ttention that has r esulted 
in considerable economies in 
cleaning costs in shops wher e 
equipment cons isting essential ly 
of a conveyot· arrangement cus­
tom bu il t fo r installation in 
cleaning vats or tanks and serves 
to r emove the accumulated 
s ludge from the tanks. Savings 
resulting j1·om use of this equip­
ment cctme about from obviating 
t he need for manual cleaning of 
the sludge fmm th ese vats and 
tanks and results in minimum of 
cleaning agents added to main­
tain solutions at desired strength. 

Committee on Shop Equipment 

Reportedly the cost of some in­
stallations lwve been full y 
amo1·tized within the fiTSt yeaT. 
The use of this equipment ap­
pea?·s to offe?· a veTy interesting 
field for fuTt/te1· economies in ouT 
cleaning ope?·ations. 

26. SUMMARY: The cunent 
tTend toward individual locomo­
tive tmits of g1·eaL!y increased 
horsepower mtinry is in its in­
fanC?J and it is difficult to e?t­
vision just what the ultimate 
commonly used units may offeT 
as locomotive powe1· packages. 
Further the basic physical char­
acteristics of locomoti\·es to J::e 
offered may be at considerable 
var iance w ith today's locomo­
tives, particularly in the areas of 
body types, general dimensions, 
truck types and arrangements, 
tota l weights, acce<'c; ibility of 
components, etc. TheTefOTe, it iS 
not timely to attempt ct pre­
scribed stanclaTdization of gen­
eml maintenance facilities, but 

SCULLIN STEEL CO~ 
A Division of Universal Marion Corporation 

6700 Manchester Ave., St. Louis 10, Mo. 

Truck Side Frames Truck Bolsters 

Coupler Yokes 

Freight Cor End Castings 

New York • Chicago 

Baltimore • San Francisco • Richmond, Va. 
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J . & J. CASTING , INC. 
R . R . 1, BOX 2 6 7 

PHON E A M 3-66 16 

HIBBING, M INNESOTA 

I T CAN BE DONE! 
Dear L. M. 0. A.: 

We again w ish to thank you for letting J & J Casting weld 
thousands of cylinder heads every year, saving you millions of dolla rs. 
You can save at least $40,000 annually for each 100 e ngines, not 
even considering the additional saving by minimizing downtime and 
parts change o ut ti me, by having your broken or worn cylinder heads 
rebui lt by J & J Casting. 

You can have your cylinder heads picked up and deli vered 
free in orders of 32 or more, anywhere, anytime. 

Every head is stripped, preheated, welded, machined, new parts 
installed, finished, painted, tested, inspected and returned to your shop. 

IT CAN BE DONE! IT IS CONSTANTlY BEING DONE! 
The world is moving ahead with progress. We must also move 

ahead developing and accepting new money saving ideas. 

Seasoned heads last longer after they have been welded, va lve 
sea ts built up with harder material (no cutting away of valuable 
material for installation of inserts is necessary), and new guides 
installed. Isn't it good that you have engines that con be repai red 
with parts that can be repaired? 

With rising costs of everything it is impo rta nt to look for ways 
to save. 

Be wise - Productionize . Better yet- take the load off your 
back- leave it to J & J Prod uction by Volume.- Qual ity by Prog ress. 

Si nce re ly yours, 

Robert H. Jones, Jr. 

J & J CASTI NG, INC. 
Hi bbing, Minnesota 

P. S. A good process has been developed and proven successful ly for 
welding cracked EMD-567 A, B, C, & D, Alco-244, 539, 251, a nd Bald­
win-V . 0., 606. 



174 

good planning today should look 
toward facilities that are highly 
fle::t:ible in arrangement so they 
may be readily adapted to future 
locomotives while continuing to 
se1·ve the current models a> welL 
as the models of the 1·ecent past. 

The resultant reduct i on of 
11umber of units available jo1· 
train handling assignments fur­
ther dictates a need fo1· efficient 
maintenance layouts that pe1·mit 
most rapid completion of loco­
m o t i v e maintenance require­
ments. not only to economize in 
labo1· costs, but to avoid jeopm·d­
izina the unit availability and 
utiLization mtios. 

Locomotive heavy repair shoJ:S 
may be considered in the same 
light as are the r unning repair 
shops a nd for the same reasons. 

Many lime and cost saving 
methods resul t from use of spe­
c ialized tools and equipment and 
quite generally the people of the 
supply industry have readily 

* * 
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available, for cur benefit, detail:; 
of suggested methods and p:·o­
cedures that present gr::at pote:1-
tial in imp r o v c d loco:n c. ti \:! 
maintenar:::e pra<:ti::e>. Likewise 
our fri en.:s of the variuus trade 
publicatic:1s are ve ry helpfu I in 
w ide 1 y diss2minaling helpful 
ideas on a cunent basis. We em­
phasize the importance of look­
ing at all the progressive de­
velopments with an open m i nd 
and availing om·setves of these 
developments to the fullest e.t:­
tent feasible. Ce1·tainLy we must 
be app1·eciative of the coopent­
tive spi?·it inherent in ouT in­
dustTy and we all took fo1·wa1·cl to 
heaTing of yow· p1·obtems and 
learning of suitctble solut ions, and 
t l11·ough the effo1·ts devoted to 
this association and othe1· oTgctni­
zations we can aLL expect to keep 
abrer:st of prog1·ess as it de·;elops 
in the area of our 1·espons l>'l;ty 
for the maintenance of the lt ighcT 
horsep:;wer Locomotives. 

* 

DO THESE THINGS TODAY! 
A. GET A NEW SUPPLY M EMBER AT THIS MEETING. 

B. TURN TO PAGE TWO (2) OF THIS 1963 PRE-CONVENTION REPORT . 

1. THANK these Advertisers as you visit their room. (Where consistent.) 

2. INVITE those NOT LISTED AS ADVERTISERS to participate as Adver· 
tisers in the 1963 Annual Proceedings. (Where consistent.) 

* * * 
Special Notice: We have been challenged to "put more business" in our 
meeting; accord ing ly we have scheduled the Wednesday Morning Session 
to start at 9:00 A. M. 

LET'S SHOW THE INDUSTRY WE ACCEPT THE CHALLENGE BY BEING 
IN THE BA NQUET ROOM AT 9:00 A.M. READY TO GO TO WORK 
WEDNESDAY MORNING WITHOUT FAIL. BE THERE! THIS MEANS EVERY 
MEMBER. THIS MEANS YOU! 
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Tuesday, October 15, 1963 

12:00 Noon 

Coordinated Mechanical 

Associations' 

L UN C HEON 

Honoring All 

Railroad Presidents 

PRINC IPAL SPEAKER 

W. H. KENDALL 
Presiden t 

Louisville & Nashvi ll e R.R. Co . 

Louisv ill e 1, Ky. 

2:00 P .M. 

En tire Afternoon 

Reser ved for Review of 

American Railway 

Progre~·3 Exposition-

Combined Railway 

Suppliers Exhibit 

Featuring: 

$40 ,000,000.00 Di sp lay of 

Railroad Equipme nt 

On Track and in 

Exhibition Hall 

Presented By: 

300 RAILROA D SUPPLI ERS 

Expected to be seen by 

30,000 pe ople! 

* 
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C. A. LOVE, President 
C.M.O. 

Louisville & Nashville Ry. 
Louisville, Ky. 

Committee on New Developments 

THE SOUTIJEH T Ar D 

SOUTHWESTEH. HAlLWAY 

CL UB, l NC. 

At the Apri l 18th meeting in Jack­
sonville, Fla., a very large and attentive 
audieo1ce listened to a very fine pre­
sentation by Mr. W. F. Dadd. 

Mr. Dadd and members of his Com­
mittee delivered their program on 
"Mechanical Department l<esponsibi lity 
for Locomotive Maintenance Cos t Con­
trol System". In this paper the Com­
mittee presented the many problems 
which confront the Mechanical Dept. in 
their endeavors to control the ever 
rising costs in the Mechanical Dept. on 
maintenance features. 

After the meeting a very active discussion period fol lowed, and the 
members and guests brought out many important features for the con­
sideration of the committee. 

APP L I C ATI O N 
Annual Dues: Active $7.50 (Railroad), Associate $15.00 (Supply) 

-----------------------------· 19 __ __ 
The Southern & Southwestern Railway Club 
P. 0 . Box 721 1, Lake Shore Sta., 
Jacksonvi l le 10, Fla. 

I hereby make application for (ACTIVE) (ASSOCIATE) membership in 
the SOUTHERN AND SOUTHWESTERN RAILWAY CLUB, INC. 

I further ag ree to abide by the Rules of said Club, and attach here­
with ($7.50) ($15.00) in payment of first years dues, which is to be re­
turned in case my application is not accepted, and I agree to pay ($7.50) 
($15.00) per year in advance each year thereafter until my resignation 
is presented in writing. 

Presen ted and Guaranteed by ------------------------­
Note -
Do Not Fill Out Guarantee Blank Except When Presenting Another's Name. 

Name 

Title 

Company 
(Address to which mai l is to be sent) 

Street & Number---------- -------------
City Zone ____ State ____ _ 
Mail to H. W. Brewer, Sec'y., P. 0. Box 721 1, Jacksonville 10, Fla. 
Reporter ___________ Meeting. 
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Wednesday Morning, October 16, 1963 
9:00 A.M. 

REPORT OF THE COMMITTEE ON 

NEW DEVELOPMENTS IN MOTIVE POWER MAINTENANCE 

Pre-Convention 

Presentation: 

£0UTEERN AND 

!:OUTHWESTERN 

RAILWAY CLUB 

CHA!Rl\1AN: W. F. DAD D 
Gen. Supt. Motive Power - Sys. 

Baltimore & Ohio R .R. 
Baltimore. Md. 

Vice Chairman 

9: 30 A.M. 

Al'R!L 18, 1963 

Mayflowe r Hotel 

Jacksonvi lle, Fla. 

W. II . Miller. Master Mechanic. Pennsylvania R .R., Philadelphia, Pa. 

Committee Members 
C . M. Slavin. Supt. Costs. C. & 0 . Ry .. Huntington. W . Vn . 
J. W. Adams. Mgr. Planning & Production, L. & N. R.R .. Louisville. K y. 
J . J . Gregory . Supvr. Cost Control. N.Y. C. R.R .. Coll inwood. O h io 
Car·! Godfr'I'Y. Asst. to Shop Supt.. Atlantic Coast Li ne. Waycross. Ga. 
H. II . Mnas. Chief D r·aftsman. C. M. S t. P. & P .. Milwaukee, Wis. 
1'. G. Fisher. Asst. Supt. 1\1. P. & R. E. and Mech. Engr .. Rending Co .. R eading, Pa. 
1\. L. Novnk, Industrial Eng r .. E. J . & E. Ry .. Chicago, III. 
V . L. Smith. Supt. Motive Power. Belt R.R .. Ch icago. III. 
J. C. Wroten. Jr .. Diesel Supvr .. Seaboard Air Line R.R .. Hamlet. N.C. 
D. L. St<lnley. Supt. Loco. Dept .. Bessemer & Lake Eric R.R .. Greenville. Pa. 
C. N. Cawlficld. Supvr. Planning & Sched .. Frisco R.R .. Springfield. Mo. 
J.:. F. Hatton. Chief Accountant. B . & L. E. R.R .. Greenville. Pa. 
c;. H. Barker. Special Representative. Southern Pacific. San Francisco. Calif. 
!Ierman Thornton. General Foreman. l\Iissouri Pacific R.R .. North Little Rock. Ark. 
J. T. Wade. Asst. Supvr. Diesel Engs .. A. T. & S. F. Ry .. Chicngo. III. 
T. J . Bradley . l\lnstcr l\lcchanlc. D. & H. R.R .. Wa tcn·llet. N.Y. 
w. D. !11cNeilly. Chief Industrial Engr .. B. & L. E. R.R .. Greenville. Pa. 

* 1963 TOPIC: 

"MECHANICAL DEPARTMENT RESPONSIBILITY FOR 
LOCOMOTIVE MAINTENANCE COST CONTROL SYSTEMS" 
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1. COST DETERMINATION: 
Our subject is a continuation of 
similar presentations in 1961 and 
1962 which had outlined the need 
for improved methods as a tool 
for controlling and lowering lo­
comotive maintenance costs. The 
continued study of this subject is 
bringing into focus the identity 
of true maintenance costs and 
their relationship to the many 
factors that contribute to the 
total cost of operating a ra ilroad. 
Deferred maintenance, taxes, and 
changes in depreciation allow­
ances are b eing recogn ized, for 
example, as important factors in 
the determination of costs. 

2. RESPONSIBILITY F 0 R 
SETTING UP AN APPROPRI­
ATE MAINTENANCE CON­
TROL SYSTEM falls upon every 
Mechanical Department manage­
rial staff who must be able to 
accept the responsibility for re­
pair and maintenance of motive 
power and in addition, to justify 
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its efficiency and handling of this 
responsibility. Our previou s 
year's pa per dealt mainly with 
cost control and accurate report­
ing of work performed. This was 
recommended to be applied at 
the jcb level beg·inning with each 
gang for eman who is in the best 
position to report the labor ex­
pended by his people and the job 
production f rom the.;:e people. 
'!'his can be adequately controlled 
by a daily group labor report, 
daily production report and guide 
sheet listing st:mdard hours for 
the maximum number of jobs to 
be performed. When this type of 
cost and work production control 
is properly reported to a head­
quarters point, where total labor 
expended by individual shops is 
analyzed with the budgeted ex ­
penditw·es for that shop and for 
the total of all shops, a practical 
level of cost control has been 
achieved. 

3. THIS P ERMITS MAXIMUM 

Still Greater 

PROTECTION 
for CARS and LADING 
CARDWELL WESTINGHOUSE 

FRICTION DRAFT GEARS 

to absorb horizontal shocks 

CARDWELL FRICTION BOLSTER SPRINGS 

to absorb vertical and lateral shocks 

• • • 
CARDWELL WESTINGHOUSE CO. 

CHICA GO 

CANADIAN CARDWELL CO., LTD. 
MONTREAL 
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CONTROL OF THE NUMBER 
OF MEN being used for the work 
actually being performed. The 
next problem to be answered is 
with respect to the ne::essity for 
each job of work be ing perfor m­
ed by properly qualifying the 
particular type job through the 
prescribed maintenance assign­
ment or by a recognize::! par t 
change incident expected at '1. 

recognized interval on a speci:ic 
type of lccomotive. 

4. IN RECOGNIZING AND 
ACCEPTING A BASIC MAIN­
TENANCE P ROCEDURE ON A 
P A R T I C U L A R T Y P E OF 
P OWER, the Mechanical Depart­
ment office1·s mus t be ever mind­
ful of their responsibi lity to fur­
n ish reasonably trouble- free mo­
tive power for Transportation 
Department use. In conjunction 
with this, the Transportation De­
partment must strive for im­
proved locomotive utilization to 
minimize the number of units to 
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be maintained. This particulm· 
factor requires maximum co­
operation b e t w e e n locomotive 
maintenance supervision a n d 
transportation office1·s with re­
spect to meeting Maintenance 
Department shopping schedule 
dates accurately. which schedules 
when b~in:f made should give 
maximum co n s i de r • t i on to 
T1·ansportation D cpa r t men t 
needs. 

5. CENTRALIZATION: The 
trend on many roads uver the 
p::~st several years has been a 
centralization of maintenance fa­
cilities. This has generally con­
tributed to lower maintenan:;e 
costs. Studies which evnhwte 
availability and utilization of 
locomotive units indicate . how­
ever, the desirability of perf orm­
ing maintenance work d uri n g 
normal lay-ove1· time. Where suf­
ficient unused unit hours are 
available at an end- of-line point, 
fm· example, the performa!'ce of 

T. J. FLEMING COMPANY 
647 SOUTHWEST BLVD. • JO 2-2454 

KANSAS CITY, KANSAS 

REMANUFACTURED- UNIT EXCHANGE 

AIR BRAKE & 
SIGNAL HOSE 

ANGLE COCKS 

CALIBRATED FUEL 
INJECTORS & 

PUMPS 

OIL COOLERS 
& RADIATORS 

SPEED RECORDERS 

STEAM 
CONDUITS 

WESTINGHOUSE AIR BRAKE DIVISION 
PARTS DISTRIBUTION CENTER 

VAL VES-AB - AIR - STEAM - WATER - SAFETY 



RE-REFINING 
DIESEL LUBRICATING OIL IS OUR SPEC IALTY 

Conserve your oil and save money by having us prop­
erly re-refine your used diesel lubricating oil. Our 
modern plant is especially designed to custom re-refine 
diesel oils and to reproduce orig inal specifications. We 
are also equipped to properly blend into the oi l Heavy 
Duty A dditives. 

We are serving many railroads, who will attest to the 
quality of our work. 

Our engineers will be g lad to council with you re­
garding rhe re-refining of your oils. 

MOTOR OILS REFINING CO. 
7 601 WEST 4 7th ST. LYONS, ILLINOIS 

(Railroad Address) (Chicago Telephone) 
(McCook, Ill.) (Bishop 2-2306) 

(Lyons, Hickory 7-2020) 
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sim ple monthly maintenance and 
form requi rements at such point 
may well contribute to a greater 
overall e con om y of operation, 
through improved availability of 
power for utilization. While units 
might be formed in this manner 
for straight m onthly work, they 
would still be scheduled to a cen­
tralized point on a quarterly bas:s 
in order to control heavier work 
and the maximum nu mber d 
parts ·~h anges. 

6. A CENTRAL REPOR'.I.'ING 
POINT should be staffed with 
supervision pr:Jperly trained to 
receive and evaluate reporis of 
work done at all points with ac­
curate reporting cf specific parts 
changed such as fuel pumps, in­
jectors, heads, p istons, cylinder 
liners and e ther col!'p:Jnen ts. This 
information must be recorded in 
a manner to permit easy and f re­
quent analy!iis of the mainte­
nance being required on any sp e­
cific unit, also analysis cf the 
regula rity of ~hange of any $p e­
cific part. Cen tral control in this 
manner wil l resul t in awarenf.~S 
of conditions resultinq in too fre­
quent replacement of any com­
ponent. It will a lso make pos>ible 
an evaluation of service life to 
permit the extension of assigned 
change periods for a specific 
item. Both of these evaluations 
will be based on the fai lure rate 
of the part in question or its 
c -ndition which required change. 

7. ANALYSIS: Many of trs in 
the past have made a spot check 
analysis of diesel unit perform­
ance either because of excessive 
troubles bei" - experienc:!d or a 
desire to re- evaluate and change 
pr::gressive maintenance systems 
or shoppin1 schedules. The cen­
tntlized system bein~ proposed 
should be analyzed at a r egular 
interva l with re por ts being made 
on the result of the anal ysi~ to 
indicate the efficiencies wi th re­
spect to assigned maintenance 
polides. The performance of the 
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parts being considered should be 
evaluated not only on 3 service 
time ba>is but al: o ·::omid::!·ing 
mileage and if available, by f uel 
consumption. 

8. APPLICATIO~: Vat's ·~on­
sider one method of applying and 
controlling c:mtralize;i records 
with a regular analysis to pro­
duel:' usable inform.t iicn and 
thereby improve efficiency. It 
does us little good to keep r ec­
ords such as have been under 
discu~ion if t h e information 
ther ein is not readily available 
and /or if the clerical work to 
post on these records costs more 
money than the losses we are 
t ry ing to prevent! Certainly, in 
today's modern world of com­
puters and automation, we mus t 
think •l:: eyc·nd the "pencil pu~her" 
stage. Most American ra ilrcads 
have by new gone intn many 
facets of :::cmputer usz and have 
undoubtedly bean able t:; swe 
tremendous sums on m:-•·y t:;pes 
of applications. Howev:::r. :: t the 
same time, many have a!so dic;­
covered that their u ·; must be 
carefully controlled, :>.<> they are 
not a cure-al l for a ll prcblems 
that arise. This is particularly 
true when consideratio:1:o of d e­
centra lization, r·eady availabili ty, 
and avai lability at the source a re 
factors. 

9. KEYSORT: I n the area of 
lo::cmotive maintenance co~t con­
trol systems, railroad "X" has 
incorporated a method of control 
which uses the "pencil-push er" 
at one end of the spectrum and ::t 
computer at the other. Joinin,"' 
the two is a very efficient m:1nual 
meth:;d kncwn a:: Keys'"Tt, fur­
nished by R oyal McBee Corp~;·a­
tion, which den qui te a rood job 
o[ filling the void between the 
"penci l-pu-her" ani the c ::m ­
puter. Other s imilar manua l ca,·d 
systems may also meet requirz­
men ts. Attached are two cards 
presently in use by railroad "X", 
the Diesel El edric Locomotive 
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ROSS COMPANY 
3310 Olive Street St. Louis 3, Mo. 

RAILWAY AND 

INDUSTRIAL SUPPLIES 

Ari Brake Hose Angle Cocks 

Blackmer Pumps Farr Air Filters 

Prime Mfg. Co. 

Plymouth Locomotives 

Sprague Windshield Wipers & Parts 

Ellcon National Hand Brakes 

and Slack Adjusters 
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EXHIBIT " B" 
REPORT OF DIESEL UNIT COMPONENT CHANGE 

Name of Part 

Part Type 

Removed From 
Applied to loco. Unit 
Date Applied -

Serial Number 

Manufacturer 
Reclaimed or New 

Position 

I Date Removed Mileage 

Reason for Removai -=-FAILED ~SPECTOR-= Mii.EAGE 

Station I Date I Foreman 

SEND TO CENTRAL RECORD BUREAU--

REPORT OF DIESEL UNIT COMPO NENT CHANGE 
Name of Part 

Part Type 

Removed From 
Applied to l oco. Uni t 
DateApplied 

Reason for Removal 

Station 

Serial Number 

Manufacturer 
Reclaimed or New 

Position 

Dale Removed I Mileage 

193 

2 

I Date ___ I Foreman 

ORIGINAL SENT TO CENTRAL RECORD BUR;:-EA.,_,U,..,--------­
SEND TO STATION ASSIGN ED UNIT 

Name of Part 

Part Type 

Removed From 
Applied to Loco. Uni t 
·Date Appl ied 

Reason for Removal 

Station 

Serial Number 

Manufacturer 
Reclaimed or New 

Position 

Date Removed I Mileage 

I Date I Foreman 

ORIGINAL SENT TO CENTRAL RECORD BUREAU 
FILE IN DATE ORDER AT STATION CHANGING PART 

3 

Note: The above should be a unitized carbonized form for easy record 
transmission. 
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Apparatus Renewal Card (Ex­
hibit "C") and the Diesel Shop­
ping Record (Exhibit "D"). Al­
though they are presently being 
revised, they have been in use for 
several years and have perform­
ed well. 

10. KEYSORTER: The tech­
nique of Keysort involves the use 
of holes a round the edge of the 
card. Each hole is assigned a 
meaning or characteristic and 
when that characteristic does ap­
ply to the pru·ticular item repre­
sented by the card, it is indi­
cated so by slotting out the ru·ea 
between the hole and the edge 
of card. Therefore, a deck of 
cards may be searched by merely 
inserting a s tylus called a Key­
sorter (which looks somewhat 
like an icepick) in to the hole 
representing the characteristic 
desired and lifting. By the s imple 
technique of gravity, those cards 
which have been slotted fall off 
the Keysorter and those not slot­
ted stay on, thus permitting rapid 
separation at the rate of about 
60,000 cards per hour. Different 
coding patterns permit amazing 
capacity and also permit sorting 
the cru·ds back into proper se­
quence after they have been 
used. 

11. LOCOMOTIVE UNIT REC­
ORD: In the railroad "X" plan, 
the f orm 481 (Exhibit "A") is 
used and retained by the "pencil­
pushing" technique at the various 
station locations plus certain key 
(area) stations. This gives the 
men directly r esponsible a com­
plete detailed record at their 
finger tips with the benefits out­
lined earlier. 

12. IN THE CENTRAL REC­
ORD BUREAU, the two Keysort 
cards are maintained and posted 
from the information received on 
their copy of Exhibit "B". Infor­
mation here is limited to major 
considerations, s uch as cylinder 
repull causes, beru·ing inspection 
or renewals, main generator re-
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pairs, air compressor overhauls 
and so on. The important infor­
mation relating to any one loco­
motive is posted on Exhibit "C" 
and additional details relating to 
the separately controllable com­
ponents (such as engine, main 
generator, engine blower, etc.) 
arC' posted on Exhibit "D". 

13. THE KEYSORT CARDS, 
therefore, are avai lable for sim­
plified analysis on a completely 
controlled daily basis, permiting 
determination of similar prob­
lems wherever they may occur, 
as well as other considerations 
necessary in the central loca tion 
as indicated before. You w ill 
notice codes for failures, fai lure 
of components, year built, build­
er, and wreck damage on Ex­
hibit "C" and for station, nature 
of repairs, cost, shop, date, r ea­
son, miles and type on Exhibit 
"D". 

14. COMPUTER: We have not, 
however, ignored the computer 
in this arrangement, for the K ey­
sort cards serve as the Source 
Document for feedi ng informa­
tion to the computers once every 
six months for a complete printed 
report. We feel that this combi­
nation of control methods does 
meet the criteria for any good 
information system- the best 
possible balance between maxi­
mum available information and 
control and lowest cost (con­
sidering all three factors of 
forms, manpower, and equip­
ment). Use of a similm· system is 
recommended to the American 
raib·oads. 

15. CENTRAL RECORD BU­
REAU: In considering the loca­
tion for a Central Record Bureau, 
it is obvious that on some proper­
ties, one major poin t with the 
greatest number of units assigned 
should be the location for the 
maintenance of system r ecords. 
This will keep to a practical min­
imum the transmission of records 
and the clerical help needed for 
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and 
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with 

Dow Solvents 

One of the nation's lead ing producers of industria l 
solvents. The Dow Chem ical Compan~r offers the raiJ­
road industr~' a complete line of 111a tcrials fo r cold 
cleani ng, vapor dcgrcasing, spray, clip and wipe clean­
ing operations. 

A rnong tlwsc products is Dowclcne EC whi ch was 
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For further in formation about th is product, as well 
as o thers which can help you solve you r particu la r clean­
ing p roblems, con tact the Industria l Cleaning C he micals 
Section , The Dow Chemical Company at J\~ l idlancl , 
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the maintenance of such records. 
ProperLy inst1·ucting and quaLify­
ing supervision to make maxi­
mum use of such 1·ecoTd system 
can result in early recognition of 
pToblems being experienced with 
particula1· units OT groups of 
units and thereby Lead next to 
the investigation of the problem 
f o1· cOT?·ection. 

16. EXHIBIT "A" IS A SIM­
PLE FORM FOR RECORDING 
THE INFORMATION on a spe­
cific unit with respect to p arts 
change. This will permit easy re­
view by the re<:ord analyst. Many 
railroads have simple recording 
systems at least similar to this 
exhibit. However, this suggested 
form offers simplicity by being 
compact and easier to analyze 
than numerous other re<:ord sys­
tems requiring evaluation of sev­
eral different cards. It witt be 
noted that this foTm is a simple 
record of the frequency of doing 
work 1·athe1· than the detaiLed 
1·ecoTd of specific parts. 

EXHIBIT "B" IS A RECOM­
MENDED PARTS CHANGE RE­
PORT to be used by stations 1·e ­
porting to the Central Re<:ord 
Bw·eau. This is in tr iplicate and 
ca11bonized to simplify recording. 
One portion is mailed to the Cen­
tral Record Bureau, one portion 
to the assigned maintenance point 
for the unit and the other portion 
to be retained and filed for ready 
reference at the reporting station. 
Here again many roads have sim­
ilar systems for reporting parts 
change. Exhibit "B" is being of­
fered for consideration of the 
roads now maintaining many in­
dividual record points who might 
wish to consolidate into fewer 
points through centr alized rec­
ords. After considering ou1· gen­
eTal nmposal, it is hoped much 
advantage can be gained by re­
porting to one centralized point 
in this manne1·. 

17. IN INAUGURATING OR 
MODIFYING ANY SYSTEM, an 
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immediate analysis of perform­
ance based on past history will 
either support present shopping 
schedules and maintenance pro­
gram or point out the areas for 
considemtion, investigation a n d 
change. Many railroads are cur­
rently operating with some de­
gree of deferred maintenance. 
This deferred maintenance, how­
ever, is based on past experience 
and should certainly be subject 
to r e-evaluation at regular in­
tervals. This should, of course, be 
coupled w ith activity to perform 
scheduled repair to at least some 
sele<:ted minimun1. number of 
units to progressively eliminate 
the majority of deferred mainte­
nance. 

18. ACCURA T E EVALUA­
TION OF THE PARTS CHANGE 
INCIDENTS and/or failure rate 
through centralized record should 
assist considerably in establish­
ing a new period for scheduled 
repair. 

19. COST CONTROL: Since 
our ultimate aim is to control and 
1·educe costs, it is important that 
in each case of trouble being in­
vestigated and corrections being 
considered, the effe<:t of these 
changes on any other cost be 
re<:ognized. By the same token, 
changes for othe r costs may af­
fect the ultimate cost of the item 
in question. For example, in the 
case of diesel engine piston rings, 
it may be considered that a high­
er cost top ring is being pur­
chased to minimize ring prob­
ems. In which case, some reduc­
tion in cylinder repull should be 
recognized. H owe v e r, cylinder 
changes for all other causes will 
r e q u i r e replacement of rings. 
Therefore, the increased cost of 
the top ring must be pro-rated to 
all cylinder changes rather than 
to only those made due to ring 
condition. This same reason must 
be applied to each item of ma­
terial considered for change 
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We do it three ways with one product. Kop pers 
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placement needs of railroad diese l equipment, w ill 
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when it is part of an assembly 
a((ecting other parts. 

20. COMPARISON: By using 
methods similar to that r ecom­
mended a bove, one I'ailroad made 
comparison of several types of 
units in two spe::ificaJly different 
types of service with lhe follow­
ing result: 

GP-7- Units in both areas 
were L'sed in similar service and 
had n ea rly the same cost exper­
ie nce. 

GP-9- Units in low mileage 
service of approximately 4,000 
miles per month experienced cost 
of 28.0c per mile as compared 
with similar units making ap­
proximately 14,000 miles per 
month which averaged cost of 
9.Cc per mile. The approximate 
ccst per unit per month was rea­
sonably the same being in the 
area of $1,126 to $1,1'50 per unit 
per month. It would appear the 
<'OSt difference on GP-9 units in 
these two d iff e re n t services 
should be thoroughly analyzed to 
de termine ii unnecessary inspec­
tions and / or maintenance are 
l·eir.g performed on the low mile­
age uni ts. In addition, the per­
iodic or s::heduled r epairs for 
r eplacement of a ll cylinders , etc., 
should be reviewed on these two 
groups to assign a frequency of 
repair whi·ch matches the us~ of 
the power rather than assign one 
p eriod of repair to l::e used on 
thP~e units 1·e~;ard!cs.s o( servk:e. 

Further r eview of this condi­
ti oYJ d evelc:ped low mileage units 
had 38 '/r of assemblies changed 
over the same period of time in 
which the high mi leage units had 
70'/r of assemblies chan~;ed. This 
further supports the (act that 
there was some ·::onsiderablP dif­
fe rz::ce in work being perf Jrm­
ed by these two groups of units. 

Comparison on this road of 
other types of units indkated 
failure 1·ate of parts other than 
cylinders warranted investigation 
and more specific control to im-
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prove performance. One partic­
ular item was traction motors 
with high mileage, after being 
given minimum service cleaning, 
were a p p I i e d to high speed 
and / or high H.P. units for which 
this type of motor was intended, 
resulted in early failw·es. Con­
sideration of this fact resulted in 
instru : lions being issued to put 
low mileage or recently over­
hauled traction motors in the 
critical power, using older motors 
to a maximum de:rree in switch­
ing power and lo"; mileage serv­
ice road power. 

21. THE L I F E SPAN OF 
LOCOMOTIVES will vary on in­
dividual ra ilroads due to the na­
ture of operation or financial 
conditions. It is presently pos­
sible on some properties to con­
s ider a road freight unit life of 
fourteen to sixteen years based 
on lax s truc ture and net entin'!ly 
en the technical consideration of 
the unit life as considered on 
other properties. An accurate 
recording of maintenan·:::e costs 
by type c f units whm properly 
graphed will clearly sh~w th e 
effe::t of maintenance programs 
and the ultimate increased ma in­
tenance cost as the unit age 
increases. M~ximum considera­
tion of these fa·::tors will ulti ­
mately 1·esult in a reasonably ac­
curate determiYiation of a diesel 
unit's economi·c life . 

22. NEW ERA: While we rec­
cmm :md the foregoing as a neces­
sity t., properly support our other 
systems of cost control for rea­
sons indi cated above, we f eet that 
Ame1-ican railroads are on the 
threshold of an era du1·ing which 
w e wiLL see rnany new Locomo­
t ive dev elopments. This era will 
provide additional values tha t 
can d ir ect trends an:! times to 
s u p p or t lc::omotive rei!:)Uilding 
and /or replacement plans if a 
properly controlled centralized 
r ecord is sufficiently complete 
and curr ently analyzed. This can 
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be effected individually. However, 
if such systems are in generaL 
use, 1·ailroads operating new e r 
types of units can coopemtively 
aid each oth e1· by· the interchange 
of pe11ormance reco1·d analysis t o 
direct decisions with respect to 
enginee1·ing, Tebuilding, OT Te­
placement. 

23. MATERIAL RECL AMA­
TION: One further step which is 
1·ecommended d e a l s w i t h the 
policy of material ?"eclamation. 
H is import ant that we be cer­
tain service life of r eclaimed 
parts is accurately reported in 
order to p rop erly evaluate pol­
icies of reclamation. Service· life 
of such pieces can be accurately 
followed with the afore- recom­
mended method of reporting to 
Central Record Bureau provided, 
of course, an y pieces reclaimed 
are properly identified at Lime of 
application or removal f rom the 
unit and so indicated in the cen­
tral record system. The specific 
control of parts reclamation can 
be adequ ately cover ed under 
recommendation of our 1962 pro-
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posal with labor and p roduction 
reports being used indicating: 

1. Item. 
2. Cost of new item. 
3. Number i tems turned over 

for reclamation. 
4. Number items reclaimed. 
5. Labor cost per item r ecla im­

ed. 
6. Material cost per item re­

claimed. 
7. Total cost item reclaimed. 
The changing scene makes it 

imperative that peryonnance of 
impToved pa1·ts and components, 
new o1· 1·ebuiLt locomotives and 
t1·anspoTtation demands constant­
ly be evaluated. These evalua ­
tions should deal with not onl y 
pieces •but components and loco­
motives to insure maxim um con ­
b·ol of our costs and assist ow· 
railroad managements in b uild­
ing a stronger, more competitive 
posit ion in the b·ansporta t ion 
field against all competition. 

Yow· committee hopes that the 
foTegoing recommendations will 
assist at least some of you in con­
sidering methods for imp7·oving 
operations and reducing costs. 

M AND 

{j) 
Campcars 

•••••••• 

Bu ilt by eng in eers with t echnica l know ­
how in the caboose and m obile work 
ca r f ie lds-Interna t iona l bring s econom y, 
quality and eff ic iency to r ailroad op eration. 

INTERNATIONAL CAR DIVISION 
835 Eng l e w o o d A ve., Buffo l o 23, N . Y . 
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ALL BLOCKS ARE GO 

- with--

SUperior Products and Equipment for Railroads 

* * * 
DOUBLE SEAL Piston Rings for 
Main Engine and Air Compressor 

* * * 
SUPER Air Compressor Pistons and 
Air Compressor Replacement Parts 

* * * 
ELDORADO Railroad Engine Valves 

* * * 
SUPER Spark Arresters 

* * * 
Cleaning Chemicals and Solvents 

Cu·stomized to Your Railroad's Specifications 

* * * 
Ask Your SUPER CO. Rep1·esentative for 

Complete Information 

P. 0 . BOX 566 - FORT WORTH, TEXAS - PE 8-658 1 
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J . F. SAPP, President 
Mechanical Engineer 

Louisvi lle & Nas hville R.R. 
Lou isville, Ky. 

LOU I SV ILLE 

RAlLHOAD 

C LUB 

The Lou isville Railroad Club, formerly known as the Lou isville 

Diesel Club, was formed in H>52 and has approximate ly 250 active 

and associate members. 

The membership is composed of Journeymen and Supervisors 

of the B. & 0., Southern, Pen nsylvania, I. C., i\Ionon, I ew York 

Central, K. & I. T., and L. & r. H.ai lroads. and representatives of 

various railroad supply companies. 

The L. j\[. 0. A. Committee on Diesel :\Iaterial Jnvcntory and 

Conh·ol presented their 1963 Pre-Convention Heport at our meet­

ing on i\Iay 8, 196-'3, which was attC'ncled by 100 members and 
guests. 

The Club meets on the 2nd YVedncsday of January, May, 

August and Octolw r a t ShawnC'e Post Legion Hal l, 28th and i\ Iain 
StrcC'ts. 
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Wednesday Morning, October 16, 1963 
10 :0 0 A.M. 

REPORT OF THE COMMITTEE ON 

DIESEL MATERIAL INVE NTORY AND CONTROL 

Pre -Conve ntio n 

Presenta tion : 

!.OUISVILLE 

RAILROAD 

CLUB 

6 :30 P. M . 

MAY S, 1963 

CHA I RI\IAN: G. R. HARROD 
Process En"lnccr 

Southern Railway 
Chnttnnooga, Tenn. 

Vice Chairman 

A me rican Le gion 

Shawnee Post 

2 8th and Main 

Lou isville, Ky. 

A. 1\L Amos. Assist.1nt Shop Superintendent, S. A. L. R.R.. J ncksonvillc. Fin. 

Committee Members 
H. B. Herrin . Asst. Master Mechanic. Illinois Ccntml R.R .. Memphis, Tenn. 
P. D. Falkenstein. Asst. Supvr. D iesel Engines, A. T. & S. F. Ry ., Chicago, Ill. 
J. F. Finnegan. Supvr. Loco. 1\!alnt. Practices, B. & 0. Ry ., Baltimore, Md. 
IV. H. Rumbnugh. MU. Supc•·vlsor. C. & 0. Ry., Huntington, W.Va. 
W. E. True. Asst. Supt.. B. & 1\1. Ry .. G reenfield. Mass. 
J.D. Edmunds. Mech. Asst.. Rcc l;lmntion, Canadian National. 1\Tontrenl, Canada 
F. S. Ross. District !\It!. Supen·isor. C. R.I. & P. R.R.. Silvis, Ill. 
0. E. Smith. St.1f£ Asst.- Scheduling. Louisville & Nashville Ry .. Lou isville, K y. 
R. E. Larknn. General Forcmnn, Missouri Pnci(Jc Ry ., Houston, Texas 
J . F. McDonough. Traveling Storekeeper. N.Y. C. 
R. W. Hoopc1·. Asst. Mech. SUJ>L Loco. l\laint.. N.Y. N.H. & Harl!ord Ry ., New Haven , 

Conn. 
M. M. Early. Shop Engineer. N . & W. Ry .. Roanoke, Vn. 
H. R. Gilzow. Asst. lllgr. Purchnscs & Stores. SL L . S. F. Ry., Springfield, Mo. 
W. W. Atkinson. l\1cch. Prod. Plnnncr. Southern Pacific Ry., Sacramento, Cali£. 
H. B. Trace. Sys. Welding Supvr .. Erie-Lackawnnna Ry., Cleveland, Ohio 

* 1963 TOPIC: 

" ORGANIZATION AND RESPONSIBILITY OF 

LOCOMOTIVE AND STORES DEPARTMENTS" 
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1. THE FAILURE OF RAIL­
ROADS TO BE COMPETITIVE 
in the transportation industry 
must not be <:ontributed <:om­
pletely to governmental restrk­
tions and regulations. We must 
not entirely depend on our rail­
roads to be <:ompetitive through 
favorable legislation resulting 
from the President's transporta­
tion message to Congress. Sur­
vival of milroads and their being 
the leading competitor in trans­
portcttion with a much imp1·oved 
economic status must be accom­
plished by lowe1· costs in addition 
to 1·emoval of regulations and 
1·estrictions. 

2. LOCOMOTIVE REP A I R 
AND MAINTENANCE C 0 S T S 
are a large part of the costs 
which railroads must reduce and 
control so tha t rates and fares 
can be reduced to bring trans­
portation of material and people 
b:.tck to the rails. The purpose of 
this association is to assist in 
the reduction of all locomotive 
costs by pubLicizing cost reduciug 
methods and procedures. Ma­
terial cost. the interest of this 
committee, represents approxi­
mately forty percent of Locomo­
tive maintenance and repair cost. 

3. THE PURCHASE OF MA­
TERlAL IS NOT THE ONLY 
COST INVOLVED WITH MA­
TERIAL. Even after material is 
purchased and paid for, it still 
remains expensive. Material mus t 
be handled, moved from pla<:e to 
place, stored and cared for in. a 
safe manner. The la<:k of matel'!al 
and poor s torage procedures re­
sult in even more expeme at­
tributable to material. Time 
wasted and lost in looking for 
material which is eitlter not 
available or not readily accesible 
in the shop is a needless waste. 
Expense and waste is also caused 
by the procuring of . ~at~rial 
which fails to meet spectftcatwns 
and not of the conect quaLity . 
Much money is wasted also by 

the purchasing of material which 
is never used. T his is brought 
about by a jailu1·e to p1·operly 
plan and schedule work. 

4. THE AREA OF MATERIAL 
PROCUREMENT is an area in 
which many savings <:an be rea­
lized, and each department of 
each of our railroads has a re­
sponsibility to reduce <:ost. Better 
methods to move material, to 
store material, to inventory ma­
terial, and to p urchase material 
must <:onstantly be searched for 
and developed. Savings can be 
realized by having a well or­
ganized material pr ocuring pro­
gram and having definite lines of 
responsibility. There should ibe a 
dear cut definition and pinpoint­
ing of responsibilities along this 
line. 

5. THE ORGANIZATION AND 
RESPONSIBILITY 0 F THE 
LOCOMOTIVE AND S T 0 R E S 
DEPARTMENT refers to the or­
ganization and responsibility of 
these two departments wi th re­
spect to ea<:h other as well as to 
the organization and responsi­
bility of each individual depart­
ment. The Locomotive Depart­
ment has certain responsibil ities 
wilh respect to the Stores De­
partment. Likewise the Stores 
Department has certain responsi­
bilities with respect to the L oco­
motive Department. Si nce the 
Locomotive Department is 
charged with the primary re­
sponsibility for m a in t a i n i n g 
equipment, the Stores Department 
must be thought of as a service 
department which is called upon 
by the Locomotive Department to 
purchase and store materials as 
directed. 

G. DELEGATING RESPONSI­
BILITY: No doubt many dif­
ferent ways of organizing and 
de I ega t i n g responsibility are 
represented here today. We could 
probably find almost as many 
different organizational setups as 
we have ra ilroads represented. 
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PORTABL E 

INJECTOR /TESTER 

~ 
f· 
l 
l_~ 

for 10n -Engine' Inspection! 
The Model KTP-60 quickly isolates defective units right on the 
engine . . . without removal or bench tests. Save costly down­
time . . . keeps your engines roll ing at top efficiency. Kiene 
equipment is recogni zed throughout the Diesel industry for accuracy 
and adaptability. Designed for long service under severe fie ld 
conditions. Complete kit of adaptors. 

ILLINOIS AUTO ELECTRIC COMPANY 
2001 - 37 INDIA NA AVE, • CHICAGO 16, ILLINOIS 

Exclusive Representative for Kiene to the Railroad Field 
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New Rehabilitation Program Has 
Saved Railroads Millions of Dollars 

As parr of Moror <..mb rcu:nm lll>! ltuU:<I EPUXI-V i\C rchabili­
ration program, thousand~ or moror .tnu ~cncraror armatures have 
a lready been revitalizc:d- .tt " ,,n 1111:(> w r.ulroads in che millions 
of dollars. 

High mli<:age mowr .uu:t ,;cnct.ll<.Jt .ttliMrurc> Me Epoxt-Micu 
vacuum pressu re impregnarect .mu ~urcd Jt .1 fratCIOn of the rewind­
ing cosc. 

Armatun:s can be: rev1raltzc:d ll· me: .um.!lure has at lease 100,000 
miles of ro<td servl(e: II· the .1rmanut. wlllmuraror 1s ~ound: IF the 
armature can pa~~ a J1-ck<rr1~ 1csr .tuJ is irce ot shorts; and IF the 
armature's insulanon IS 111 !!Ouu umdmon C in many cases frayed 
or loose coil supporr lll>UiamJn ,,111 bc rcp.11rcd) . For complete 
informacion call or wme Moror (..otis Manufacturing Co., 32nd 
Screet, Pittsburg h 1, Pa., GR.anr 1-0677. 

PITTSBURGH PLANT 
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The Most Advanced Armature Coil .. 
Insures Longest Life At Lowest Cost 

MotOr Coils Manufacrurmg Com pan)' ha> dcvt:lopctt the mdustry > 
m ost advanced armature coil produwon line. New, om:-ol-tts-kind 
equip ment and machinery has been developed tO guaramcc muxullull, 
uniformit)', qualit)', fastest and eastest wmding, ami loug life for 
a rmature coils. 

Before shipment, these Epoxt-1\l!ca .trmatutc LUlls .ICc sUbJecteu 
to exhaustive inspection and cesnng - the mJu,uy > ll1U>t ngld 

qual ity control procedure. Needlc:;;s tu ,,,y, LvuxJ-1\lJw .Aunatuu; 
Coils a re adding immeasurable lite 10 trawon mutot>-rcsulung 
in substantial savings to railroads. l·or complete lll formution call 
or write Motor Coils Manufacturing Co., :)2nd Srreer, Pittsburgh 1, 
Pa., GRant 1-0677. 

MOTOR COILS 
manufacturing company 

EMPORIUM PLANT 
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We could not possibly hit upon, 
nor would we want to hit upon, 
all the different organizational 
setups represented. We do want 
to set forth, howeve1·, one way 
to c:ccomplish a good 01·ganization 
a'fl.d ?'educe costs and at the same 
ttmc pTOduce a quality p1·oduct. 

7. ORGAN1ZATION: First of 
all, your attention is dire:::ted to 
the organization of these respec­
tive departments with special 
emphasis placed on organization 
with respect to each other. Our 
first concern will 1be with the 
local organization of these re­
spective departments. Our scene 
is set in a large diesel shop in 
which all classes of r epa irs are 
performed, including m o n t h I y 
maintenance, engine change-out, 
main generator change-outs, 
t r u c k change- outs, and other 
heavy repairs. In this diesel shop 
the spot system of monthly main­
tenance is used. This, of course, 
makes it necessary to have the 

prope1· material anj toots at spe­
cific locations fo1· specific jobs to 
do certain pre- determined wo1·k 
at p1·e-determined spots. The nw­
terial is stored on the job site. 

8. MATERIAL STORAGE: 
Perhaps it would be advanta­
geous to elab01·ate briefly on this 
method of material storage. LocaL 
supplie1·s make theiT detive1·ies to 
a specific delive1·y point f?·om 
whe1·e the material is placed di­
?·ectly in the parts bin. In the case 
of materials shipped in by f?·eight 
07' any otheT means, this mate1·iat 
is moved f rom the f1'eight car and 
placed di?·ecUy in the pa1·ts bin. 
The only mateTi.at storage exist­
ing is that which is placed di ­
rectly in the pm·ts bin in the shop 
and at the mechanic's elbow. Th e 
mechani:: goes to the shelf and 
gets the materiaL. There is no 
storehouse with an i ssuing win­
dow to issue mateTiaLs to the 
mechanic. The staTehouse onLy 
woTks one shift a day five days 

you can rely on . 

EQUIPCO LOAD DIVIDERS 
EQUIPCO HAND BRAKES 

"Supplying Railroad Equipment 
Specialt ies fo r Over 40 Years" 

EQUIPMENT SPECIALTIES DIVISION 

€~ 
6 No. Michigan Ave. 

Chicago 2, Ill. 
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SHELL 
TALONA 

0 I L 40 
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s 

FOR PROVEN TOP LUBRICATION 
PERFORMANCE - RAILROAD 

DIESEL ENGINES 

The She61 Railroad Representatives 

Shown Below Are Ready to Serve You: 

F. N. Spivey; J . C. Kleber; G. H. Smith; 
N:;!w York; F. Jay Dryer; Clay ton, Mo.; 
JU 6-5000 Chicago; VO 3-0800 

HA 7-3080 

E. P. Barnett; J. l. Fairbank; F. R. Hatch; 
Baltimore; Jacksonville; San Francisco; 
VA 5-5600 El 5-5401 EX 2-5400 

H. M. Browne; 
Seattle; 
AT 2-4950 

For information, w rite Shell Oil Co., Railroad Dept . 
.50 West 50th St., New York 20, N .Y. 
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ct week. This is sufficient fo1· 
them to invento1·y the material 
and place material in stock. 

9. LIAISON OFFICER: W1th 
this kind of maintenance set- up, 
definite channels are n e e d e d 
through which to order, set up, 
and store material. An r ffi::er to 
span the gap between the Stores 
Departm ent and Mechanical De­
partment is needed. The duties 
of this mechanical officer would 
incompass the processing of all 
orders for mate1·ials and tools to 
the Stores Depm·tment. Limiting 
the placing of c rders with the 
Storehouse to a single man has 
many advantages, one of which is 
accuracy in ordering and in fur­
nishing the correct ordering in­
formation . This allows for the 
correct quantity and quality to 
be ordered. This mechani::al r ffi­
cer works with the foreman and 
men in the shop. His duties in­
clude the following -to: 

A. Sc1·utinize thei1· o1·ders, look 
up correct part numbers, con­
dense, organize, and wri te up the 
orders legibly and orderly. 

B. Act to co11t1"0l mate1·ial in­
ventory by determining maxi­
mum figures. 

C. Set up the quality of ma­
terial through knowledge of use 
and demand of material. 

D. Rep01·t inferior quaLity and 
assist with corrective action or 
change of supplier. 

E. Supply d1·awings and tech­
nical information on special ma­
terial. 

F. D i1·ect and revise mateTictl 
starage m·eas in the shop since all 
material is stored in the shop on 
the job, and to design material 
containers where required. 

10. GENERAL FOREMEN: 
The Stores Department in this 
location probably has a car shop 
and other facilities for which to 
purchase material. This means 
that more than likely a division 
storekeeper will head the Stores 
Department at this location. The 

Stores Department could have 
three general foremen under the 
storekeeper. One gene1·aL fo1·e­
man is over CaT Department 
mate1·ial, the second in charge of 
Shipping, Receiving and M'ove­
ment of material jTom 1·eceiving 
point to stoTage m·eas. and move­
ment of mateTial j1·om storage 
a1·eas within the shop to the sh ip ­
ping platform, and the thi1·d ge1t­
eml foreman is in charge of 
Diesel Shop material. 

11. COOPERATION: The Me­
chanical Department officer and 
th~ Stcreh:mse ,;eneral foreman 
work closely together and co­
operate in every respect. They 
call each other's a ttention to ma­
terial sleek which is low, and to 
appareont cases where the maxi­
mum and minimum is not cor­
rectly set. They direct each 
other's a t ten t ion to material 
which suddenly slops moving. 
This allows the Mechani-cal De­
partment man to deter m i n c 
whether or not the material is 
still needed. They direct each 
other's attention to waste of or 
abuse of material. They dh·ect at­
tention also to the need for addi ­
tional material such as relay 
covers, etc. Most of the above 
conditions w i 11 in time be 
brought to the mechanical man's 
attention through usage of the 
material, but if th is situation ca n 
be prevented, it is good. The Me­
chanical and Stores Department 
man cooperate in storing diffi­
cult to store material. Special 
racks are designed on which to 
store pancake engine cooling 
fans, power contactors, brush 
holders, cab seals and carbon 
brushes to mention a few. These 
special racks serve two purposes. 
Tiley make it possible to store 
needed material on the job and 
cortse1·ve much needed spnce in 
a limited area. The result of this 
coopemtion is that the coTrect 
material is on hand in the co1·­
Tect location, in the necessary 
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ano th er 

DIESEL 

STAINLESS STEEL MANIFOLD 

""~ 
Ovet 17 Oiff•,.nJ Modell 
H&W Dlesof Locomotive 
Manifold• Now In Uu 

Manifold shown 
without sh roud 

HANLON & "NILSON MODEL 632 
Made For Baldwin 608SC-8 Cylinder Turbocharged 

Diesel Engine - Turbercharge r Manufactured by Elliott 

13 slip joints covered by rolled be llows to compe nsate 
for linear expansion; made of Type 321 stainless steel. 
Total number of bel lows convolutions - 208. Slip joints 
are lubricated. Tu1 bo Head Plates, Cylinder Head Flanges 
and Quick Disconnect Pipe Pla te Flanges are made from 
Mild Steel. Elbows, T's and Straight Pipe Sections are 
made of Type 321 stainless steel with specially designed 
washers and wear bands. 

SERVING THE RAILRO ... O!;; OF Al'>oER I CA FOR OVER 54 YEARS 

HANLON & WILSOI~ CO. 
• ENGINEERS 

PITTSBURGH 21, PA. 

• DES IGNERS • FABRICATORS 

Thoro's No Sub.slttutc For Experionco, Oualtly And Dopondobdity 
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quantity, of co?-rect quaLity, and 
stored p?·ope1·ly ancl safeLy. 

12. STORAGE: The responsi­
bilities of the Locomotive and 
Stores Department are many and 
varied. One of the prima1·y ?'e­
sponsibilities is the storaae of 
mateTial in the shop at the · point 
of use. The Lcx:omotive Depart­
ment must designate and provide 
if necessary a place for the stor­
age of materiaL The Stores De­
partment must stcck designate::! 
material in this location. The 
Mechanical Department m us t 
provide and designate locations 
for the shop p2ople to place bad 
order materiaL Areas mus t also 
be designated for scrap and rag 
containers. The old adage of a 
place fo?· everything and event­
thing in its place must be st?·i.ctLy 
adhered to. 

13. MATERIAL ORDERING: 
BasicaLly the 1·esponsibility of the 
Mechanical Denartment is to de­
termine what materials are need­
ed, and what quantities, and. in 
some cases, the quality needed, 

ancl whe?·e the mate1·ial is needed. 
The Me-chanical Department must 
th2n inform the ~t:>res Depart­
ment of their needs in a clear, 
concise and legible manner. The 
Sto1·es D epaTtment m us t puT­
chas::? mateTial at the best avail­
able p?·ice to be consistent witlt 
quantity anl time 1·eqtLiTements 
and quality. They must 1·eceive 
this material and store it where 
di?·ected by the M'echanical De­
pm·tment. 

14. IN STORING MATERIAL 
ON TilE JOB tn the Diesel Shop, 
sma U tags are employed to iden­
tify the material as to part nwn­
ber and s torehouse sheet and line 
and also to designate a specific 
location for that materiaL To 
check these tags and balance the 
amount of mate1·iaL on hand 
agains• the maximum and m :ni­
mum, the sto1·ehouse employs 
men whom we shaLL caLL check­
ers. The men also place material 
on the shelves as it is received. 
In making their sto~k check , the 
quantity necessaTy to oTder for 

more power to you 
from 

gould 
America 's Finest ! 

GOULD KATHANODE BATIERIES 
for Diesel Starting 

GOULD-NATIONAL BATTERIES, INC, 
First Natio na l Ba nk Bldg. 

St. Paul 1, Minnesora 
Always Use Gould-National Au tomobile and Truck Batteries 
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~CREATIVE RESEARCH • QUALITY PRODUCTS · PROFESSIONAL SERVICE 

Chemistry, Conscience and 
Good Common Sense . . . 
three of the things that make Wyandotte 
cleaning products work better for you I 

Wyandotte research is broad in scope ... to the point. 
Constantly developing new products to handle new 
problems, we offer a complete and up-to-date line of 
cleaners for every railroad requirement. 
Wyandotte quality is applied to every prod uct . .. to 
insure a uniformly high standard of performance in 
every application. 
Wyandotte service comes to you through your Wyandotte 
cleaning specialist. He's assigned permanently to your 
line so he can devote his attention to your problems. 
We'd like to put these specialized products and services 
to work for you. Why not call us? 

-wqanJoUe Ckemicals 
J . B. FORD DIVI SI ON 

WYANOOTIE, MICHIGAN • lOS NIETOS, CAliFORNIA • AllANTA, GEORGIA 

In Canada: Wyandotte Chemicals of Canada Ltd. 
41 Metropolitan Road, Scarborough, Ontario 
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the purpose of 1·es toring t he 
q~,;antity to maximum is ordered 
by the checke1· th1·ough the store­
house o1·dering clerk. M ctte?·i aL of 
this nature is not handled by the 
M echanical DepaTtment m a 11 
s ince it is on a max imum and 
m ;nimmn and the source of sup­
ply has been determined. 

15. IN STOCKING OF MA­
TERIAL I N THE S HO P, 
THOUGHT MUST BE GIVEN 
TO THE LOCATING OF MA­
TERIAL SO IT CAN BE FOUND 
BY SHOP CRAFTSME1\T. For ex­
amp~e, a ll ele::tr i::al component 
part'S such a '.> r ~sh:tors, redifiers, 
::oils, :::ontact t ips, shunts, and 
iPL::!rlc::k b!~::ks should be st~::k­
ed in a definite area. Likewise, 
complete electr ic3! p1rts cuch "S 
p::m·:::r ·:o:1tactors, relays, and 
nngnel valvn should be s•o:::kEd 
in a d efinite 1 C'l tion. Laq?r 
electri :::a l ::omponents su::h as en­
gine cooling fans, dynami~ brake 
gri-1 blower motors, and tP ction 
motor blower motors should be 
s tocked in a specific area. Grottp­
i nrJ material acc01·ding to its ap­
plication pinpoints an area for 
si?nilar mate1·ials a n d makes 
them easier to find. This group­
ing of material also extends to 
engine paTts, ceLT body parts. and 
truck pm·ts. 

16. STORING OF SIMILA"' 
MATERIALS IN A DEFINITE 
AREA has £ever ~ ] :!dv~nta:::-s. 
One of these advantages is i•wt 
it eliminates searching all ove1· 
the shop fo1· a piece of m 'tter ial. 
If resistors, for example, a re 
stored in several different loca­
tions, an e le·::tridan IPs a "'"I ex · 
cuse fer searching all c f tl•:se 
locatior.s. If th ; r esistor.:; ar·= all 
store :! in o:1e location, and thi s 
shoulcl be in the area w he1·e this 
type of u;ork is performed on the 
locomot;ve. the electrician has 
only thh; or.? area in which to 
look for the resi~ tor. If the de­
si7·ed resistor is not in this loca­
t ion the1·e is no point in searching 

elsewher e. The resi~tor would not 
be s tceked. This also relieves tlte 
electri cian o1· his foreman of the 
r esponsibility of looking up a 
p(L1"t nttmbe1· f or the r esistor. The 
d esi red resistor can quickly and 
easily ::e matched by a quick 
search of the shelves. This same 
prir.dple certainly applies to 
other item; cf material such as 
rec tifie rs, in terlock blocks, -:::on­
ta: t tips, e tc. 

17. NUMER I CAL ORDER 
STOCKING: A past p r act ice 
with most St ' rehou-es has been 
t:J ctcck ma terial h numeriral 
crdcr. Th is makes it easy for t he 
sto1·ehottsc to check their stock, 
bttt r esults in diff icttlLy i n find­
illq materiaL. Fo1· examp le. two 
resist oTS might be used side by 
si e i n 11 bank of r esisto1·s. These 
1·esisto1·s m-ight have wide l y 
s p ace d 1Ja7·t rmmbers; con:-e­
quently. with this method of 
stom ge th ey would be staTed fa,. 
apnrt. This w ott l d result in 
wasted t ime in sea1·<. hing f or the 
two resista1"S. By having aU re­
sis tors s tored in the Jme a rea, 
they can quickly and easily be 
found. 

18. MATERIAL DELAY RE­
PORT: In order to point out ma­
ter ial and tools whi:::h a re need­
ed but net available, a material 
delay repor t is utilized . This re­
por t is fill ed out by the foreman 
and submitted to the Mechanical 
Department officer. This Ic rm is 
a mimeographed form call in -, for 
suc'l i~'ormation a~ name of the 
m~ ter ial, part n umber, if avail ­
able, where need ed, and unit 
Pum':Jer for wh ich the material 
was needed. With this informa­
tion, the Mcchani: al Dep:1rtment 
m.m ·::.•n i nve.:;ti~ate the material 
m;ed and order the mater ial as 
the situa tion di ::tatcs. 

19. THE L OCOMOTIVE AND 
STORES DEPARTMENT HAS 
A DEFINITE RESPONSIBILITY 
IN THE P OLICING OF PARTS 
BINS, Mechanics in the shop 
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must keep .foreign objects such 
as rags, oil cans, nuts, bolts, etc., 
ou t of the parts bins. The Stores 
Department must keep the parts 
bins neat, cleaned out, and order­
ly. The Mechanical Department 
must cooperate in this by edu­
cating their employees to keep 
everything in its designated 
place. They must do this in order 
to determine what materials are 
on hand and quantities to be 
ordered. 

20. SHOP REPAIRED ITEMS: 
Many items used on locomotives 
are repaired by our railroads in 
their own shops. Many items such 
as relays, contactors, traction 
motors, and other various elec­
trical parts are in this category. 
Mechanical parts such as power 
assemblies, governors, water and 
lube oil pumps and radiators also 
enter into this category. The 
location of shops in which these 
repairs are made is various. This 
shop or shops could be under the 
same roof with the diesel shop, 
or in adjoining buildings, or in a 
distant city. In any event, it is 
the Stores Department's respon­
sibility to handle and shop ma­
terial of this type whether it be 
inter-building or inter-city han­
dling. This, of course, calls for 
efficien t material handling tech­
niques. The Mechanical Depart­
ment should designate and pro­
vide ii necessary a place to store 
material of this natw·e. The 
quantity to keep on hand must 
also be determined. With ma­
terial of this nature, it is a help 
to use a check sheet listing each 
part s tocked to check the amount 
on hand and the amount needed. 
After the material has been in­
ventoried, the check sheet is sent 
to the repair shop which pro­
vides the quantities needed. 

21. SPECIAL CONTAINERS & 
RACKS: This type of material 
lends itself to the use of special 
containers. For example, four­
\\'heeled dollies can be used for 

storing power assemblies, water 
pumps, and air compressor heads 
and cylinders. Four of these four ­
wheeled dollies can be carried on 
a fork truck. The dollies are 
stored in the area where 1·epairs 
of this natu1·e aTe pe7·jo1·med. 
When a power assembLy is need­
ed, the craftsman rolls the fowr­
wheeled dolly to the locomotive. 
This is especially "advantageous in 
a shop which has ramps leveL 
with the locomotive engine Toom. 
This makes it possible for the 
craftsman to Ca?TY the power 
assembly parts into the locomo­
tive and eliminates the need for 
any kind of crane handling. The 
cra.ftsman uses the good power 
assembly and places the old 
power assembly on the same 
dolly. The dolly is then rolled to 
a designated area and from here 
moved by the storehouse to the 
repair shop. Special racks can 
als:> be designed for the storage 
of power contactors, traction 
motor and main generator brush 
holders, engine cooling fans, and 
many other items. Storing ma­
terial on racks allows for easy 
and quick inventory. A quick 
glance at the rack will determine 
if sufficient material is on hand. 

22. PALLATIZED L OADS: I n 
this connection, the use of pal­
latized loads can be utilized. For 
example, racks could be designed 
to hold a certain number of train 
control receivers, and the racks 
could be made portable so they 
can be transported from building 
to 'building. When the receivers 
on one rack are used, or nearly 
so, a rack of repail·ed receivers is 
brough t in and the rack of used 
receivers carried to the repair 
shop. This method necessitates a 
iarge number of spare parts in 
the repai?· pool. If a sufficient 
number of spare parts are avail­
able, this system would work 
very well. 

23. QUANITY AND QUALITY 
CONTROL: The Mechanical De-
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Get Maximum 

Battery Economy 
MGD EXIDE-IRONCLAD 

DIESEL CRANKING 

BATTERY 

Thriftiest Exide-lronclad diesel 
cranking battery yet. Big sav­
ings in both investment and 
operations. Same long life 
and high performance. Same 
high quality construction. 
Saves space too. Re duces 
number of spares you need. 
Write for details. 

~ V ~~ ~ l iNDUSTRIAl MARKETING DIVISION r;;a; 
.,.,.&;,~ V ~The Electric Storage Battery Company "-.-/ 

Phi ladelphia 20, Pa. 
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partment at the repair shops 
must set up their respective re­
pair processes so as to p roduce 
sufficient quantity. A close check 
must also be kept for quality. 
Each part should be thoroughly 
inspected, and if possible, tested 
on a test rack before being sent 
to the using point. Experience 
must d ictate probably more than 
anything else the quantities of 
overhauled parts to keep on 
hand. The majority of parts of 
this nature are changed out on a 
failure basis. In most cases a 
level of parts to have in the re­
pair pool will be de termined by 
experience. Quantities must be 
such so as to allow for parts 
available on the shelf, parts in 
transit between shops, and parts 
b e in g repai1·ed. This Tequires 
very close cooperation between 
the using point ancl the supply 
point. Care must be exercised so 
as not to become overstocked 
with any one item. 

24. SCHEDULED CHANGE­
OUTS: Parts which are changed 
out on a s::heduled basis can be 
scheduled into the shop. The 
parts Tequired can be determined 
in advance. In most cases the 
need for engines, trucks, main 
generators, and air compressors 
can be determined somewha t in 
advance of the actual need. How­
eve?·, the need cannot always be 
determined in advance; therefore. 
it is necessm·y to have these items 
on hand at all times because they 
are subject to failure. This pointe; 
out a primary responsibility of 
the Locomotive Department; and 
tha t is determining which parts 
are needed frequently enough to 
keep in stock. It is necessary, of 
course, to have capital tied up in 
repair parts. Experience, prob­
ably ~ore than anything else, 
dictates the parts which justify 
t.he investment of capital neces­
sary to keep them lying on our 
parts shel ves. From time to time, 
certain parts are needed which 

are not stocked; in which case, an 
emergency order must be placed. 
Occasionally, it is necessm·y to 
sustain locomotive out of service 
time waiting on material with 
which to 1·epair the locomotive. 
This is necessary because of the 
impracticability and expense of 
stocking e v e r y p a r t of every 
locomotive on ou1· 1·ailroads. The 
discussion thus far has been 
limited to a large diesel shop; 
however, the organization and 
basic concepts also apply, and 
probably even more so, to repair 
shops. Usually at tt:e repair 
shops, the scope of the operation 
is more limited and the variety 
of material not as great. 

25. PURCHASING: The Stores 
and P u 7· c has in g Departments 
should do all of the purchasing. 
When a decision is made by the 
Mechanical Dapartment to pur­
chase any material in quantity 
and with frequency, this infor­
mation should b e turned over to 
the Stores Department. The lo:::al 
Stores De pat·tment should for­
v;ard this to the genet"'] pw·:::has­
ing agent, or consult with his 
offi~e about purchasing th" ma­
terial. The m:tterial may be 
standard material -old by the 
locomotive builder only, in which 
case purchasing from the loco­
motive builder is mandatory. The 
general purchasing agent should 
have many avenues for shopping 
for the best available price. When 
the best available m .,rket has 
been determined, the local Stores 
Department is informed and the 
material can be purchased in a 
routine m anner afterwards. After 
the initial set up, the item pw·­
chased should be scrutinized oc­
casionally for price and quality. 
The Stores D epm·tment slwu1d 
constantly sea1·ch for b e t t e 1· 

prices on all items. 
26: L 0 CAL PURCHASES: 

Also, on local requests to pw·­
chase items costing in excess of a 
certain amount, say fifty dollars, 



Locomotive Maintenance Officers Association 219 

ENGINEERING 
COMPANY 

The world's largE*>i recondiiioners of crankshafts. 

We chrome plate and grind more diesel loco­
motive crankshafts than a 11 others combined. 

Plants across the nation, offering prompt efficient 
service. 

LUdlow 7-4131 
1717 E. Slauson Ave. 
Los Angeles 58, Calif. 

JU niper 6-5526 
P. 0 . Box 358 

Clarks Summit, Pa. 
Fla nders 7-4431 
P. 0 . Box 120 

No. Topeka , Kans. 

CHestnut 4-0405 
P. 0 . Box 789 

Mt. Vernon, Ill. 
Plaza 4-1491 

P. 0. Box 7157 
Waco, Texas 



220 Committee on Diesel Material Inventory and Control 

the local Stores Department 
should submit this request to the 
general purchasing agent, who 
again shops for the best avail ­
able price. In doing this, con­
sideration must be given to ship­
ping lime and shipping cost. Per­
haps the item can be purchased 
locally at the best price. Situa­
tious wiLl arise where materiaL 
is needed on an emergency basis 
and p1·ovisions should be made 
for bypassing this procedure. 

27. PR I CE COMPARISON: 
The Stores Department should 
attempt to attain for as many 
items as possible more than cne 
price. A comparison of pTices 
slwutd constantly be made. The 
price of a part from the loco­
motive builder should be com­
pared to the price for the same 
part from an outside supplier. 
With some parts it is not possible 
to obtain any price other than 
that given by the locomotive 
builder. However, many parts, 
such as pipe clamps, locomotive 
s teps, car body panels, pilots, 
etc., can be manufactured by 
concerns other than the locomo­
tive builder and lend themselves 
to competitive prices. I t is weU 
woTth while to search fo?· these 
competitive prices, for in 11Ulny 
cnses savings can be realized. 

28. QUALITY: In shopping for 
th e best prices, we should not 
lose sight of the vitally important 
aspect of quality . Materials 
which we pu1·chase must be of 
sufficient quality to do the job 
for w h i c h they are bought. 
Should a pw·chasing agent buy 
pricewise only, he is not doing 
a good job, although figures may 
prove he is. The same is true of 
a mechanical officer who does 
not look at prices and at the 
same time insists that his pet 
commodity be used. He can also 
prove by his operating figures 
that he is doing a good job. John 
Ruskin . the eminent philosopher, 
once wrote, "It is unwise to pay 

too much but worse to pay too 
little. When you pay too much. 
you lose a little money; that is 
all. When you pay too little. you 
sometimes lost all, because the 
thing you bought was incapable 
o) doing the thing it was bought 
sometimes lose all, because the 

29. MACHINE SHOPS: In a 
great many diesel shops around 
the country there is a not too 
noticeable absence of ma·chine 
!;hops. In this clay of tailor-made 
1·rplacement pm·ts, the need fm· 
nn elabomte machine shop no 
longer exists. However, the need 
for machine shov woTk some­
times a1·ises in ou1· shops. A ma­
chine shop must be contracted 
for repairing shop equipment and 
in some cases for repairing and 
fitting locomotive parts. Many 
items other than machine shop 
items are contracted to outside 
concerns. Work of this natw·e 
should certainly be subjecl.ed to 
competitive bidding. Much money 
can be saved by putting this type 
of work on a competitive basis. 

30. WARRANTY CLAIMS: 
Some return. and consequentLy 
savings. can be 1·ealizecl by the 
proper handling of wm·ranty ma­
teriaL. Locomotive builders guar­
antee most of their repair parts 
for a period of one year. I n o1·der 
to 1·eceive any wan·anty adjust­
ment on a failed item, it is neces­
::m·y to furnish the locomotive 
!milder with the unit numbeT on 
which the paTt failed, the date 
removed, accumulated mileage 
on the failed part, and why the 
part was removed. Keeping in­
ace urate records is the greatest 
dcterrant to realizing any 1·eturn 
on wan anty items. The keeping 
of such Teco1·ds would present 
substantial expense, which could 
110t probably be offset by the re­
tun! of warmnty material. This 
is especially true of smaller, in­
expensive items. Certainly ac­
c.u?·atc records should be kept and 
a•·a kept on lm·ger, more ex-
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pensive, new o1· 1·ebuilt or unit 
exchange items such as engines, 
main gene1·ators, traction motors, 
cmd aovernors. These items are 
e:rpe1isive and certainly should 
be closely watched f or any war­
ranty adjustment which migM be 
possible. 

31. COMMUNICATIONS: To 
reiterate some of the things we 
have been discussing, propeT in­
ventoTy control, organization, and 
responsibility must be equally 
shared by aU departments, in­
cluding the Using, Sto1·es, and 
PuTchasing. First of great im­
portance is good communications 
between all concerned. The best 
informed do the best job in any 
department. The cooperative ef­
fort of helping each other, giving 
advice and counsel, and holding 
meetings when vital information 

* 

affects all departments will r e­
sult in a smoother and more ef­
ficient operation. Good liaison 
effa1·ts must exist between aU 
clepaTtments. 

32. IN SUMMATION: It is the 
Tesponsibitity of eve1·y officer 
present. and of eve1·y 1·aiZ1·oad 
employee. to constantly be ale1·t 
for savings procedures. To re­
main competitive, ancl become 
even more competitive, we must 
constantly and diligently seaTch 
faT better p1·ices and improved 
methods jo1· pe1·fo1·mirzg om· op­
emtion. In the a1·ea of mate1·ial 
pmcttTement and mateTial st01·­
age and handling, many savings 
can be realized. All of us must 
st,rive to improve ovemll r ailroad 
economy by savirzg all we pos­
sihly can in OUT own slwps and 
on ow· respective assignments. 

* 

EXTRA SPECIAL: SOMETHING NEW HAS BEEN ADDED! 

IT IS VERY IMPORTANT THAT EVERY MEMBER STAY FOR THE 

11:00 A. M. SESSION WEDNESDAY MORNING! 

ln addition to Chairma n J . .1. Dwye r a nd his committee members, we 
will also have on hand the Chairman and Members of all the other seven 
Technical Committees. WE EXPECT TO BE ABLE TO ANSWER ANY QUES­
TION YOU ASK. WE WANT TO KNOW OF ANY AND ALL NEW DE­
VELOPMENTS ON YOUR RAILROAD. 
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Wednesday Morning October 16, 1963 
1 1:0 0 A. M. 

ANNUAL MEETING PA NEL ON: 

"What Is YOUR Problem?" 

He re is a re a ll y ne w feat ure 
on our p rogra m : 

Chairma n J . J . Dw ye r and his panel 
of the seven Te chnica l CommiHee 
Chairmen s how n b e low wi ll, at the 
Annua l Meeting O NLY, ANSWER A NY 
AND A LL DIESEL M AINTENANC E Q UES­
TIO NS (not covered by the 1963 Top ics). 

* 
Mail Mr. Dwye r you r 

" REALLY TOUGH PROBLEMS" 

J . J. DWYER, Chairman * 
What Is Your Problem Panel 

Chem ical Engineer (There w as no Pre-Conve ntion Presenta -
C. & 0 . Ry.- B. & 0. R.R. 

P. 0. Box 907 l ion o f th is Ann ual Meeting fe atu re .) 
Hu ntington, W. Va . 

WHAT IS YOUR PRO BLEM PAN EL M EMBERS 
L. M. Allison , Chairman Commltlcc on Diesel llfechanicai-Othcr Tlum Engine, 

Master Mcchamc, SL Louis-San Francisco Ry ., Springfield, J\lo. 
W. F . Dadd, Chairman Committee on New Dcvclopnumts in l\1olive Power Mainte­

nance, Gen. Supt. Motive Power-Sys., Baltim ore & Ohio R.R ., Baltim ore, Md . 
G. R. Harr od, Chairman Committee on Diesel lllatcrial I nventory and ContTol, 

Process Engineer, Southern Railway, Chatt.anooga, Tenn. 
G . W. Niemeyer, Chairman Committee on Diesel Engine Mainrenancc, Mechanical 

Superintendent, Missouri Paci!ic R.R., Little Rock, Ark. 
J . R. Mit chell. Chairman Committee on Diesel Electrical llfainrcnancc, Asst. Elec­

trical Engr. Equipment, Illinois Central R.R., Chicago, m. 
J . D. Schroeder. Chairn10n Committee on Shop E11ttipment, Asst. Gen. Supt. M.P., 

C. B. & Q . R.R., Chicago, Ill. 
C. A . Wilson. Cllairntan Committee on Fuel and Lube Oil, Gen. Supvr. Diesel Engs., 

A. '1". & S. F. Ry., Chicago, Ill. 

* * 2:00 P.M. * ENTIRE AFTERNOON RESERVED FO R REVIEW OF 

AMERICAN RAILWAY PROGRESS EXPOSITION­
COMBINED RAIL WAY SUPPLIERS EXHIBIT 

{::r Featuring "k 
$40,000,0 00.00 Displa y of Ra ilroad Equipment On Track 

a nd in Exhibition Ha ll 
"k Prese nted by: "k 

300 RAILROAD SUPPLIERS 
EXPECTED TO BE SEEN BY 30,000 PEOPLE! 
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Be assured that every remark you make will be 
sent back to you for your correction, before it is printed · 
in the Annual Proceedings. 

NOW WE NEED YOUR HELP. We are paying 
premium rates to get this discussion transcript to you 
at the earliest pcssible date after the meeting. 

These premium rat0s are just wasted money, if just 
one speaker delays and fails to return his transcript 
immediately. 

Your remarks are very valuable to the officers in 
setting up next year's program, 

-SO-
PLEASE CORRECT AND R.ETURN YOUR ANNUAL 
MEETING TRANSC'RJPT '!.'0 THE REPOR.TING 
COMPANY IMMEDIATELY UPON RECEIVING IT. 
J. Imnortant Things To Do Now. 

A. Write your boss a reoort on the things of value you learned at this 
meeting. Remember, he a lready has a copy of the 1963 Pre­
Convention Report. 

B. Get a New Member TODAY. 
C. Secure an Advertis"'r w here consiste nt to do so. 

(Any Supply Firm NOT liHed on page two (2) of this 1963 Pre­
Convention Report is a prospective Advertiser. Those listed a re 
already in as advertisers, of course.) 

D. Write or call your Congressman to support and figh t for fair and 
equal treatment of the railroads. 
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J. & J. CASTING, INC. 
R . R. 1. B OX 2 6 7 

PHONE AM 3-66 16 

HIBBING, MINNESOTA 

IT C A N BE DONE! 
Dear l. M. 0. A.: 

We again wish to thank you for letting J & J Casting weld 
thousands of cylinder heads every year, saving you millions of dollars. 
You can save at least $40,000 annually for each 100 engines, not 
even considering the additional saving by minimizing downtime and 
parts change out time, by having your broken or worn cylinder heads 
rebuilt by J & J Casting. 

You can have your cylinder heads picked up and delivered 
free in o rders of 32 or more, anywhere, anytime. 

Every head is stripped, preheated, welded, machined, new parts 
installed, finished, painted, tested, inspected and returned to your shop. 

IT CAN BE DONE! IT IS CONSTANTLY BEING DONE! 
The world is moving ahead with progress. We must also move 

ahead developing and accepting new money saving ideas. 

Seasoned heads last longer after they have been welded, valve 
seats built up with ha rder material (no cutting away of valuable 
material for in~tallation of inserts is necessary), and new guides 
installed. Isn't it good that you have engines that can be repaired 
with parts that can be repaired? 

With ri sing costs of everything it is important to look for ways 
to save. 

Be wise - Productionize. Better yet - take the load off your 
back- leave it to J & J Production by Volume. -Quality by Progress. 

Sincerely yours, 

Robert H. Jones, Jr. 

J & J CASTING, INC. 
Hibbing, Minnesota 

P. S. A good process has been developed and proven successfully for 
welding cracked EMD-567 A, B, C, & D, Alco-244, 539, 251, and Bald­
win-V. 0., 606. 
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