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Exclusive Design — Proven in Railroad Service

MULTIPLATE BATTERIES

WITH REZISTOX PLATES — RUBBER CLAD
5 PLY INSULATION INCLUDING DYNEL

FOR
DIESEL LOCOMOTIVES
-~ More effective
Dynel Tubes protected ijh B plate area

o

by rubber envelopes - i .

with solid edges, =
eliminate any possi-
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cranking longer.

bility of treeing or Beats any
shorts at plate edges. battery in total
Heavy plate fect performance.
rrotrude through die

cut rubber insulators 58 Railroads
on bottoms of plates, have purchased
elements rest on Surrette
plate feet not on s

plate frames. Batteries
Plates are sealed top, Deep Well

bottom and sides with , Requires 50%

both rubber and Dynel. Less Water

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

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

Rubber Monobloc Containers also
available for Low Compartments.
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Box 711 Jefferson Ave., Salem, Mass.
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ATTENTION ALL MEMBERS:
THE MEMBERSHIP SPECIAL IS ROLLING!
PAY YOUR DUES — (Check your card) THEN
GET A NEW MEMBER TODAY!
MANY THANKS!

PLEASE COMPLETE THIS FORM, THEN ATTACH YOUR PERSONAL PRINTED CHECK IN FAVOR OF: LOCOMOTIVE MAINTENANCE
OFFICERS ASSN., 1721 Parker Street, North Little Rock, Ark. 72114 FOR: $6.00 ACTIVE (Railroad) MEMBERSHIP or $10.00 AS-
SOCIATE (All other than Railroad) MEMBERSHIP. Please do not send cash unless absolutely necessary; there’'s no way to trace

lost cash payments.

Dues for year ending December 31, providing one copy of all Technical Committee Reports in the Pre-Convention Report, and
one copy of the Discussion of all these reports in the Annual Proceedings.

All Members attending the Annual Meeting wiil pay an additional $5.00 registration fee there only.
IMPORTANT: Complete ALL information below. ATTACH YOUR PERSONAL NUMBERED PRINTED CHECK.

Napte(Prin) o= - = =

Position RENE N Sy B e T A T i 8 it P e
Company— e e T T ey W
Your address of Company Service.

Sifeet. >~ .- . -

Gty s S = S Stafer— =+ UGffice ZipiCodeT e

Recommended By____ =

WE MUST HAVE YOUR COMPANY OFFICE ZIP CODE
NUMBER! SUPPLY MEMBERS: Payment of dues and regis-
tration fee at Chicago will entitle you to attend OUR
MEETINGS ONLY; NOT THE EXHIBITS & ENTERTAINMENT;
they are owned by Railway Supply Assn., Inc., 332 So.
Michigan, Chicago, in which we urgently recommend
membership, too.

SUPPLY MEMBERS: Payment of dues and registration fee at Chicago will entitle you to attend our meetings only:
Not the exhibits or entertainment; they are owned by Railway Supply Association, Inc., 332 So. Michigan Ave., Chicago,

in which we recommend membership.
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It never has been so
urgent to train and upgrade
employes — or so easy!

. OR SO INEXPENSIVE!

Home-study courses, tailored to the different needs of the main-
tenance-of-equipment department, can develop skilled journeymen from
your present force of unskilled labor. It can cost as little as $6 per month
per trainee. The Railway Educational Bureau provides the courses, and
does the grading.

MANY RAILROADS USE IT!

The Bureau already has formal arrangements with about a third of
the Class | railroads, and with many industrial and other short-line roads.
The completion of four-year courses qualifies apprentices as journeymen.
Some roads use accelerated programs, turning out skilled machinists, elec-
tricians, carmen, car inspectors and other craftsmen in as little as three
years. In the case of especially responsive students, two years is sufficient
for the regular four-year course. Many other railroads ‘use shorter REB
courses for upgrading and refreshing. The Bureau also offers four two-
year courses, as follows: Locomotive Engineers, covering diesel-electric
equipment and air brakes; Locomotive Electrical Equipment; Locomotive
Mechanical Equipment; and Car Inspectors and Carmen.

RAILROADS AND TRAINEES GET FEEDBACK

Instructors of the Railway Educational Bureau, all active railroad
men themselves, grade students’ examination papers and make individual
comments and suggestions to the students when such help is needed. In
the case of formal, company-sponsored programs, the railroad gets a
monthly report of each student’s progress.

WHO QUALIFIES?
Anyone. Courses are written for employes with a high school
education.

HOW TO PARTICIPATE

Besides formal apprentice training programs on a contract basis,
railroads may help an employe by paying half his monthly tuition, or all
of it, or by reimbursing the employe on successful completion of his
training. Or they may authorize payroll deductions.

FOR MORE INFORMATION

Write now, or phone collect, to Joe S. Betz, Director, Railway
Educational Bureau, 1809 Capitol Ave., Omaha, Nebr. 68102, telephone
(402) 341-7889.

RAILWAY EDUCATIONAL BUREAU

Railway Locomotives & Cars
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ATTENTION EVERYONE COMING
TO THE MEETING!

REGISTRATION FEE AT ANNUAL MEETING $5.00 PER MEMBER!
LADFES  [FREE

1. TO SAVE YOUR TIME, WE HAVE A “REGISTER AT THE MEETING
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 $5.00 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 THE CHICAGO AREA: Our registration desk will
be open Sunday, beginning at 12 noon Come in Sunday afternoon,
register, and enjoy this special opportunity to visit with our officers and
your other friends. THIS WILL SAVE YOU VALUABLE TIME ON MONDAY
MORNING. KEEP YOU OUT OF THE REGISTRATION RUSH.

. 4, BRING YCUR WIFE WITH YOU: She will enjoy the special enter-
tainment planned for her!

5. BE SURE NOW YOU HAVE YOUR MEMBERSHIP CARD FOR THIS
YEAR. (If you can’t find it, ask for another TODAY, please dont wait to
get one at the meeting, There will be no facilities there to issue one to
you. This delays too many other members waiting behind you in line.)

6. If you come to the meeting without a this year's Membership Card,
and really think you have already paid, TO SAVE YOUR TIME, PLEASE
JUST PAY YOUR DUES AT THE MEETING, tell the registration girl you
think you have paid, and she will type right on the record, “DOUBLE
CHECK, HE THINKS HE HAS PAID, IF SO ISSUE HIM FREE CARD FOR
NEXT YEAR.” This we will do when we return home.

SPECIAL INSTRUCTIONS: TAKE NOIE
STUDY these reports closely.
SEND written questions to the Chairmen.
READ registration instructions on page 8.

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

11 CANE VAIID TIME.

Deamass 2aniie Dasilelesllas Pac—s = — ~
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America’s railroads. Who needs them?

The man who has a special on cantaloupes this week,

| The man who bui
I iy : ilds a house yo
can buy, without going to the poorhouse. All the businesses you do business with. ;

Where would most of them be wi i

e be without railroads 5
Ot ilroads to deliver the goods at the lowest cost?
America without railroads? We can’t affore
do business like any other business_
then they’ll always deliver the goods,

fford it. But, if railroads are given the freedom to
with up-to-date regulations and fair taxation—

America’s Railroads
Who needs them? You do. We all do.

8 Locomotive Maintenance Officers Association — 1970

ATTENTION ALL MEMBERS
COMING TO THE ANNUAL MEETING

SPECIAL CONVENTION
REGISTRATION INSTRUCTIONS

We WILL NOT “Register By Mail” This Year
(Development of the Sun. afternoon registration has made this unnecessary.)

Please DO NOT Send In Any Registrations By Maill

AT THE ANNUAL MEETING

1. Reagister at Registration Desk in Lobby at Sherman House.
2. CLIP (don’t staple) A FIVE DOLLAR BILL HERE.

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

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

WE ARE NOT PERMITTED TO ISSUE GUEST BADGES FOR ANY 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 AT
THE RAILWAY SUPPLY ASSN. BOOTH.

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

6. THE REGISTRATION GIRL WILL KEEP YOUR CARD. (It will be
mailed to you after the meeting.)

7. IF YOU CANT FIND YOUR THIS YEAR'S MEMBERSHIP CARD,
CHECK THE BOX BELOW: RUSH TO THE SECRETARY TODAY.

O | AM COMING TO THE CONVENTION, BUT CANNOT FIND MY CARD.
MAIL ME ANOTHER.

LU R R N0 L O S O S G- A — = i oot
V151 7 e U 0 SN G 0" 0 SRS E S ol s o o et

O PNy I e o N N T
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It never has been so
urgent to train and upgrade
employes — or so easy!

. . . OR SO INEXPENSIVE!

Home-study courses, tailored to the different needs of the main-
tenance-of-equipment department, can develop skilled journeymen from
your present force of unskilled labor. It can cost as little as $6 per month
per trainee. The Railway Educational Bureau provides the courses, and
does the grading.

MANY RAILROADS USE IT!

The Bureau already has formal arrangements with about a third of
the Class | railroads, and with many industrial and other short-line roads.
The completion of four-year courses qualifies apprentices as journeymen.
Some roads use accelerated programs, turning out skilled machinists, elec-
tricians, carmen, car inspectors and other craftsmen in as little as three
years. In the case of especially responsive students, two years is sufficient
for the regular four-year course. Many other railroads use shorter REB
courses for upgrading and refreshing. The Bureau also offers four two-
year courses, as follows: Locomotive Engineers, covering diesel-electric
equipment and air brakes; Locomotive Electrical Equipment; Locomotive
Mechanical Equipment; and Car Inspectors and Carmen.

RAILROADS AND TRAINEES GET FEEDBACK

Instructors of the Railway Educational Bureau, all active railroad
men themselves, grade students’ examination papers and make individual
comments and suggestions to the students when such help is needed. In
the case of formal, company-sponsored programs, the railroad gets a
monthly report of each student’s progress.

WHO QUALIFIES?
Anyone. Courses are written for employes with a high school
education.

HOW TO PARTICIPATE

Besides formal apprentice training Erograms on a contract basis,
railroads may help an employe by paying half his monthly tuition, or all
of it, or by reimbursing the employe on successful completion of his
training. Or they may authorize payroll deductions.

FOR MORE INFORMATION

Write now, or phone collect, to Joe S. Betz, Director, Railway
Educational Bureau, 1809 Capitol Ave., Omaha, Nebr. 68102, telephone
(402) 341-7889.

RAILWAY EDUCATIONAL BUREAU
Railway Locomotives & Cars



ATTENTION ALL MEMBERS:

THE MEMBERSHIP SPECIAL IS ROLLING!
PAY YOUR DUES — (Check your card) THEN
GET A NEW MEMBER TODAY!

MANY THANKS!

PLEASE COMPLETE THIS FORM, THEN ATTACH YOUR PERSONAL PRINTED CHECK IN FAVOR OF: LOCOMOTIVE MAINTENANCE
OFFICERS ASSN., 1721 Parker Street, North Little Rock, Ark. 72114 FOR: $6.00 ACTIVE (Railroad) MEMBERSHIP or $10.00 AS-
SOCIATE (All other than Railroad) MEMBERSHIP. Please do not send cash unless absclutely necessary; there’s no way to trace
lost cash payments.

Dues for year ending December 31, providing one copy of all Technical Committee Reports in the Pre-Convention Report, and
one copy of the Discussion of all these reports in the Annual Proceedings.

All Members attending the Annual Meeting wiil pay an additional $5.00 registration fee there only.
IMPORTANT: Complete ALL information below. ATTACH YOUR PERSONAL NUMBERED PRINTED CHECK.

Natne: (Prinflat e & * A WE MUST HAVE YOUR COMPANY OFFICE ZIP CODE
NUMBER! SUPPLY MEMBERS: Payment of dues and regis-
= e tration fee at Chicago will entitle you to attend OUR
MEETINGS ONLY; NOT THE EXHIBITS & ENTERTAINMENT;
they are owned by Railway Supply Assn., Inc., 332 So.
Michigan, Chicago, in which we urgently recommend
membership, too.

Pasilion e e

Gompanys -es=b s VT T =
Your address of Company Service.

Sirpefie e el o o

City_ .. State__._ ' _Office Zip Code— - Recommended By - . .

SUPPLY MEMBERS: Payment of dues and registration fee at Chicago will entitle you to attend our meetings only:

Not the exhibits or entertainment; they are owned by Railway Supply Association, Inc., 332 So. Michigan Ave., Chicago,
in which we recommend membership.
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ATTENTION ALL RAILROAD MEMBERS!

:l'he 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 MEETINGS
ARE IN PROGRESS.” ALL HOSPITALITY SUITES CLOSE AT B8:30 A. M., 1:45
P. M., 11:00 P. M. '
Please do not embarrass your Supply Company friends by calling at their
suites while the meetings arz in progress: it will cause them:

1. To remind you of this ground rule.
or

2. To lose their reservation at this meeting, and to forfeit their right
to attend future meetings.

ALL SUPPLY COMPANY MEMBERS: Your strict observance of the above
rule is absolutely necessary, will be greatly appreciated.
You are urged to attend the meetings because:

1. Your product might be discussed.
2. You might be in position to answer a question that is asked.

3. You need to know what our problems are, in some cases, they are
your problems also.

* * *
ATTENTION ALL MEMBERS:

THIS 1S A SINCERE WORD OF THANKS TO THE ORGANIZATIONS
LISTED BELOW WHO HAVE CONTRIBUTED MUCH TO THE SUCCESS OF
QUR PRE-CONVENTION PRESENTATION PROGRAM BY PROVIDING
COMPLIMENTARY USE OF ROOMS FOR COMMITTEE MEETINGS AND
FOR THE PRE-CONVENTION PRESENTATIONS THEMSELVES:

Albany Hotel, Denver, Colo.

Caboose Restaurant, Union Station, Denver, Colo.
Coachman’s Inn, Little Rock, Ark.

Downtowner Motel, Memphis, Tenn,

Engineer’s Club, Philadelphia, Penn.

Golden Buffet Restaurant, Kansas City, Mo.
Golden Triangle Motel, Norfolk, Va.

Holiday Inn, Downtown West, Chattanooga, Tenn.
Holiday Inn, Richmond West, Richmond, Va.

Fred Harvey’s King Louis IX Dining Room, Union Station, St. Louis, Mo.
Mayflower Hotel, Jacksonville, Fla.

Muehlebach Hotel, Kansas City, Mo.

Roanoke Hotel, Roanoke, Va.

Sheraton Hotel, Philadelphia, Penn.

Sherman House, Chicago, Ill.

; There were no obligations for the use of these facilities, but we are
quite sure that these establishments would appreciate the opportunity to
serve you if and when you are in their vicinity.
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OUR OFFICERS —BoARD OF DIRECTORS

AND GENERAL EXECUTIVE COMMITTEE

PRESIDENT 4th VICE PRESIDENT
G. R, WEAVER (Gen, Membership Chmn.)
Director Eqpt. Engineering W. F. DADD
Penn Central Company Asst. C.M.O.-Loco.
Philadelphia, Pa. 19104 C. & O. Ry.-B. & O. R.R.

Huntington, W. Va. 25718

MEMBERSHIP GROWTH THRU THE YEARS

Advertisers Associate Active Total
1939 0 27 60 87
1940 34 48 162 244
1941 38 48 210 296
(Annual Conventions were discontinued during the war after the 1941 meeting)
1942 adl 29 82 142
1943 36 23 57 116
1944 70 58 164 292
1945 76 76 214 366
1946 103 187 676 963
1947 101 284 937 1321
1948 113 295 1183 1591
1949 134 595 1789 2521
1950 123 595 2101 2822
1951 125 626 2912 3663
1952 135 510 2747 3392
1953 118 597 3288 4003
1954 118 545 2943 3606
1955 81 434 3235 3750
1956 110 419 3257 3786
1957 100 423 2678 3201
1958 82 350 2320 2752
1959 90 387 2395 2872
1960 98 393 2302 2793
1961 101 348 2201 2650
1962 118 316 2291 2725
1963 125 275 2345 2745
1964 138 273 2345 2756
1965 153 289 2372 2816
1966 163 464 2368 2995
1967 180 408 2327 2915
1968 200 321 2575 3096

1969 192 335 2173 2700
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OUR OFFICERS —BoARD oF DIRECTORS

AND GENERAL EXECUTIVE COMMITTEE

1st VICE PRESIDENT 2nd VICE PRESIDENT 3rd VICE PRESIDENT
(Program Chairman) {Advertising Chairman) (Meeting Procedure Chmn,)
G. W. NIEMEYER W. L. HUEBNER K. PRUCHNICKI
Mechanical Superintendent Asst. to Gen. Mgr. - Mech, Supvr. Loco. Maint.
Texas & Pacific Ry. A, T. &S, F. Ry, Southern Pacific Co.
Fort Worth, Texas 76102 Chicago, I11, 60604 San Francisco, Calif. 94105

5th VICE PRESIDENT 6th VICE PRESIDENT 7th VICE PRESIDENT
(Co-ordination Chairman) (Supply Mem'ship Chmn.) (Advertising Vice Chmn.)
C. P. STENDAHL L. H. BOO’ J. D. SCHROEDER
Gen. Supt. Motive Power Supt. M. P, Asst. C.M.O. - Locomotives
Electrical—Burlington C. & O. Ry.-B. & 0. R.R. Burlington Northern, Inc.
Northern, Inc. Huntington, W. Va. 25718 St. Paul, Minn. 55101

St. Paul, Minn. 55101
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OUR OFFICERS —BoARD oF DIRECTORS

AND GENERAL EXECUTIVE COMMITTEE

J. W, HAWTHORNE F. D. SINEATH C. A, LOVE
(1949 Past President) (1954-55 Past President) (1963 Past President)
Asst. Vice Pres. - Equipment Chief of Motive Power Chief Mech. Officer - Eqpt.
Seaboard Coast Line R.R. Seaboard Coast Line R.R. Louisville & Nashville R.R.
Jacksonville, Fla. Jacksonville, Fla. Louisville, Ky.

H. N. CHASTAIN J. J. EKIN F. A. UPTON
(1864 Past President) (1965 Past President) (1966 Past President)
Gen. Mgr. - Mechanical Supt. Marine & Pier Maint. Chief Mechanical Officer
A.T. & S. F. System Baltimore & Ohio R.R. C. M. St. P. & P. R.R.
Chicago, TIL Mech. Dept. - Mt. Clare Milwaukee, Wis.
Baltimore, Md. (Merged with L.M O.A.

3-10-55)
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ATTENTION EVERYONE COMING
TO THE MEETING!

REGISTRATION FEE AT ANNUAL MEETING $5.00 PER MEMBER!
LADIES ‘FREE

1. TO SAVE YOUR TIME, WE HAVE A "REGISTER AT THE MEETING
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 $5.00 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 THE CHICAGO AREA: Our registration desk will
be open Sunday, beginning at 12 noon Come in Sunday afternoon,
register, and enjoy this special opportunity to visit with our officers and
your other friends. THIS WILL SAVE YOU VALUABLE TIME ON MONDAY
MORNING. KEEP YOU OUT OF THE REGISTRATION RUSH.

4. BRING YCUR WIFE WITH YOU: She will enjoy the special enter-
tainment planned for her!

5. BE SURE NOW YOU HAVE YOUR MEMBERSHIP CARD FOR THIS
YEAR. (If you can’t find it, ask for another TODAY, please don't wait to
get one at the meeting. There will be no facilities there to issue one to
you. This delays too many other members waiting behind you in line.)

6. If you come to the meeting without a this year’'s Membership Card,
and really think you have already paid, TO SAVE YOUR TIME, PLEASE
JUST PAY YOUR DUES AT THE MEETING, tell the registration girl you
think you have paid, and she will type right on the record, “"DOUBLE
CHECK, HE THINKS HE HAS PAID, IF SO ISSUE HIM FREE CARD FOR
NEXT YEAR.” This we will do when we return home.

SPECIAL INSTRUCTIONS: TAKE NOIE
STUDY these reports closely.
SEND written questions to the Chairmen.
READ registraticn instructions on page 8.

10. BRING THIS BOOK TO EVERY SESSION OF THE ANMNUAL MEET-
ING! There are no extra copies.

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

12. Come to Sherman House to Register for a Convention Badge: On
Joint-Exhibit Years ONLY, ALL Registration will be at the Exhibit
Hall ONLY, AFTER SUNDAY.
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ATTENTION ALL MEMBERS
COMING TO THE ANNUAL MEETING

SPECIAL CONVENTION
REGISTRATION INSTRUCTIONS

We WILL NOT “Register By Mail” This Year

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

Please DO NOT Send In Any Registrations By Maill

AT THE ANNUAL MEETING

1. Register at Registration Desk in Lobby at Sherman House.
2. CLIP (don't staple) A FIVE DOLLAR BILL HERE.

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

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

WE ARE NOT PERMITTED TO ISSUE GUEST BADGES FOR ANY 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 AT
THE RAILWAY SUPPLY ASSN. BOOTH.

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

6. THE REGISTRATION GIRL WILL KEEP YOUR CARD. (It will be
mailed to you after the meeting.)

7. IF YOU CANT FIND YOUR THIS YEAR’S MEMBERSHIP CARD,
CHECK THE BOX BELOW: RUSH TO THE SECRETARY TODAY.

O | AM COMING TO THE CONVENTION, BUT CANNOT FIND MY CARD.
MAIL ME ANOTHER.

Names . ats et L s, SR e iy GRS SRS AR R s
1§ | (gt O NI S I WS 5P WL o Sl o, 5 B LI
Companyieed St Jo Ms) Dieg Sl S sl e el U

e Lo LT e N S gl N o AP, e M WM e e WA 000 oo

Please don’t come to the meeting without your card, the other fellows
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, especially YOU.
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OUR OFFICERS —BoARD oF DIRECTORS

AND GENERAL EXECUTIVE COMMITTEE

G. M. BEISCHER T. W. BELLHOUSE
(1967 Past President) 11969 Past President)
C. M. O. - Locomotive Supt. Mechanical Dept.
C. & 0. Ry.-B. & O. RR. S.P.Co.-St. L. S. W. Ry.
Huntington, W. Va. Houston, Texas

OUR OFFICERS —GENERAL EXEC. COMM.

PUBL!CATIONS CHAIRMAN SECRE’I‘ARY TREASURER PUBI#C!TY CSAEI:QMAN
T..C.

HEDD, JR . M. LIPSCOMB . N,
Editor, Modern Railroads Spcc. Asst. - Mechanical Editor
5 S, Wabash Ave. Missouri Pacific R.R. Railway Locomotives & Cars
Chicago, T11. 1721 Parker Street 30 Church Street
No. Little Rock, Ark. 72114 New York, N. Y.

Phone 501 FR 4-7730
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OUR OFFICERS —GENERAL EXEC. COMM.

SOUTHERN REGIONAL EXECUTIVE

G. H. KENDALL
Chief Mechanical Officer - M.P,
Louisville & Nashville R.R.
Louisville, Ky.

SOUTHERN
SOUTHWESTERN

REGIONAL EXECUTIVE COMMITTEE

Atlanta & West Point — C. G. Horn, Mgr. Loco. Maint,, Atlanta, Ga.

C. & O. Ry.- B. & O. Ry. — A. W. Gibson, Supt. Loco. Maint., Baltimore, Md.
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. — P. E. Dewitt, C. M. O., Mobile, Ala.

Ilinois Central R.R. — R. J. Chinn, Mech. & Shop Engr., Chicago, IlI.
Louisville & Nashville R.R. — G. H. Kendall, CM.O.-M.P., Louisville, Ky.
Norfolk & Western Ry. — M. M. Early, Mech. Supvr. - Loco., Roanoke, Va.

Richmond, Fred. & Potomac R.R. — J. A. W. Smith, Supvr. Diesel Eqpt.,
Richmond, Va.

Seaboard Coast Line R.R. — J. C. Foster, Asst. to C. M. O., Jacksonville, Fla.
Southern Ry. — T. C. Gilbert, Diesel Engr., Chattanocoga, Tenn.
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OUR OFFICERS — GENERAL EXEC. COMM.

WESTERN REGIONAL EXECUTIVES

T. A. TENNYSON
Asst. Manager Maintenance
Southern Pacific Co.
San Francisco, Calif.

WESTERN REGIONAL EXECUTIVE COMMITTEE

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

Chicago, Burlington & Quincy R.R. — J. D. Schroeder, Asst. Chief Mech.
Officer, Denver, Colo.

Chicago, Rock Island & Pacific R.R. — T. R. Smith, Supvr. Loco. Maint., Kansas
City, Kan.

Denver & Rio Grande Western R.R. — P. D. Starr, CM.O., Denver, Colo.

Nortthsfern Pacific R.R. — K. Pruchnicki, Supvr. Loco. Maint., San Francisco,
Calif.

Southern Pacific — W. O. Brown, Asst. CM.O. - Maint., San Francisco, Calif.

Spokane, Portland & Seattle Ry. — E. L. Kennard, Supt. of M. P., Vancouver,
Wash.

Union Pacific — F. D. Bruner, Mech. Supt., Omaha, Neb.
Western Pacific R.R. — E. T. Cuyler, C.M.O., 3500 24th St., Sacramento, Calif.
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OUR OFFICERS — GENERAL EXEC. COMM.

SOUTHWESTERN REGIONAL EXECUTIVE

E. E. DENT
Supt. Motive Power
Missouri Pacific R.R.

St. Louis, Mo.

SOUTHWESTERN
REGIONAL EXECUTIVE COMMITTEE

Gulf, Colo. & Santa Fe Ry. — C. W. Cramer, Asst. Supt. Shops, Cleburne, Tex.
Illinois Terminal R.R. — F. C. Barnhart, M. M., Alton, Ill.

Kansas City Southern Ry. — W. H. Bruening, Asst. Supt. Machinery, Pittsburg,
Kan.

Mo-Kansas & Texas Line — T. H. Evans, Jr., Master Mechanic, Waco, Texas
Missouri Pacific R.R. — E. E, Dent, Supt. M. P., St. Louis, Mo.

New Orleans Union Passenger Term. — F. J. Voltz, M. M., New Orleans, La.
St. Louis-San Francisco Ry. — L. M. Allison, M. M., Springfield, Mo.

St. Louis-Southwestern Ry. — R. A. Scott, Asst. M. M. - Locomotives, Pine
Bluff, Ark.

Terminal R.R. Assn. of St. Louis — H. W. Musick, Supt. Brooklyn Shops,
Lovejoy, IlI.

Texas & Pacific Ry. — C. H. Cavinee, Master Mechanic, Fort Worth, Texas
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OUR OFFICERS — GENERAL EXEC. COMM.

CENTRAL CHICAGO EXECUTIVE

M. J, CHANDLER, Mgr., Maint,
M.U, Cars, Penn Central Co.
Philadelphia, Penn, 19103

CENTRAL CHICAGO
REGIONAL EXECUTIVE COMMITTEE

Belt Railway of Chicago — R. M. Campbell, Diesel Fmn., Chicago, Ill.
Chicago & Eastern Illinois R.R. — M. H. Kuhn, M. M., Danville, Ill.

Elgin, Joliet & Eastern R.R. — R. J. Johnson, Asst. to Supt. M. P. & E.,
Joliet, 111

Indiana Harbor Belt R.R. — 5. A. Papa, Master Mech. - Loco., Hammond, Ind.
Monon R.R. — W. L. Gordon, Supt. of Shops, Lafayette, Ind.
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L.M.O.A? WHAT IS IT? IT IS:
THE LOCOMOTIVE MAINTENANCE OFFICERS ASSOCIATION

THE ASSOCIATION I5:

A group of railroad officers whose responsibilities and interests are concerned with the repair and maintenance
of railroad locomotives, commuter equipment and other railroad equipment
WHAT TS PURPOSE IS:

The object of the Association is to serve the interests of its members educationally, and those of their em-
ployers, the' railtoads, by studying and discussing problems relating 1o the repair and maintensnce of locomotives, com-
muter equipment, and other railroad equipment, thus facilitating and accelerating improvements in practices.

WHO IS BACK OF THE ASSOCIATION:

The Llocomotive Maintenance Officers Association is one of five member groups of the Coordinated Railroad
Mechanical Associations
WHAT THE ASSOCIATION DOES:

It carries out its previously stated purpose by the work of permanent committesss on —

DIESEL ELECTRICAL MAINTENANCE DIESEL FUEL AND LUBE OIL

DIESEL MECHANICAL MAINTENANCE NEW DEVELOPMENTS IN MOTIVE POWER MAINTENANCE
SHOP EQUIPMENT COMMUTER EQUIPMENT

DIESEL MATERIAL STAMDARDIZATION & CONTROL WHAT'S YOUR PROBLEM?

These committeas are made up of members who are engaged in locomotive and Commuter Equipmen! main-
tenance work and whose efforts on these committees will bring 1o the membership a broad survey of the best prac-
tices and facilities for shop and enginehouse work. The reports of these committees and the discussions at the annual
meeting, published in the Proceedings of the Association and distributed to the members, constitute a library of shop
practices the scope and value of which will increase each year as the work of the Association progresses.

WHERE DOES IT OPERATE? NATION-WIDE!

In addition to regular committee meetings, each of the Technical Committees makes one “trial run™ of its report,
before one of the cutstanding railroad clubs as indicated on the map below, prior o the formal presentation at the
Annual Meeting in Chicago.

1970 PRE-CONVENTION PRESENTATIONS

1. April 7. *PHILADELPHIA
4, *DENVER May
*,
CHICAGO
Sapt.
5. *XKANSAS CITY (Annual Mesting) 2. TROANOKE
April Apri
6. *ST. LOUIS
3. *LITTLE ROCK May 8. *MEMPHIS
April May

L.M.O.A IS A VERY COSTLY, HIGHLY DEVELOPED, PRODUCTION TOOL for
individual, group, and industry-wide improvement in Motive Power Main-
tenance Practices. If thoroughly mastered, universally used, it is of inestim-
able value; if not so utilized, it is as worthless as a ticket to last year's world
series.

L.M.O.A IS THE BIG LEAGUE HELPING HAND, where Professional, Career
Maintenance Officers help each other through exchange of their ideas and
experience on common problems.

L.M.O.A IS THE PIGGY BANK ON YOUR MANTLE. You get out of it just what
you put Info it
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OUR OFFICERS —GENERAL EXEC. COMM.

NORTHEASTERN REGIONAL EXECUTIVE

J. H. LONG
District Master Mechanic
C.& 0.Ry.-B. & 0. R.R.

Cincinnati, Ohio

NORTHEASTERN
REGIONAL EXECUTIVE COMMITTEE

Bangor & Aroostook — N. E. Skoog, Diesel Supvr., Derby, Me.
Bessemer & L. E. R.R. — R. W. Keller, Gen. Loco Fmn., Greenville, Penn.
Boston & Maine — W. H. Chaplin, Gen. Supt. Motive Power, Boston, Mass.

Canadian National R.R. — C. G. Hersman, Mech. Asst. Standards, Montreal 3,
Quebec, Canada

Canadian Pacific R.R. — A. W. Lourie, Supvr. Diesel Equip., Toronto,
Ontario, Canada

Central Ry. of N. J. — F. P. Neesley, Supt. Loco. Maint., Elizabeth, N. J.

Central Vermont R.R. — D. L. Shepard, Supt. Equip., St. Albans, Vt.

Grand Trunk Western — W. H. Calladine, Mech. Off. - M.P., Battle Creek, Mich.
Long Island R.R. — R. T. Weiss, Gen. Loco. Fmn., Jamaica, N. Y.

Maine Central R.R. — G. P. Silva, Supt. Loco. Maint., Portland, Me.
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- I WABCO's New 26-L
| Unitized Brake -
e Equipment
with inter--
~ changeable
. panel keeps
—locomotives
' onthego

Here is the first panel-mounted locomotive brake control system.
It cuts costly ‘‘out of service'' time through quick and easy main-
tenance procedures. Remove eight nuts, and the entire panel
can be replaced with another panel.

Standard 26-L control devices are panel-mounted to greatly re-
duce piping and minimize pipe fitting problems. Separate mount-
ing brackets for each device are eliminated, and ordering and
inventory are greatly simplified.

Any panel-mounted control device can be removed from the panel
without disturbing the other devices and without breaking any
pipe connections. Because all these devices feed through one
common manifold, the possibility of leakage is greatly reduced.

WA B L] wESTINGHOUSE AIR BRAKE DIVISION

vv WILMERDING, PA./Westinghouse Air Brake Company



Locomotive Maintenance Officers Association — 1970 2

OUR OFFICERS — GENERAL EXEC. COMM.

NORTHWESTERN REGIONAL EXECUTIVE

C. N. CAWLFIELD
Engineer M, P,
St. L. - S, F. Railway
Springfield, Mo.

NORTHWESTERN
REGIONAL EXECUTIVE COMMITTEE

Alaska R.R. — R. Goddard, Gen. Diesel Supvr., Anchorage, Alaska
Chicago & NW Ry. — M. H. Crandall, Supt. Shops-System, Chicago, IlI.
Chicago Great Western Ry. — B. T. Nelson, Supt. M. P. & Eqgpt., Qelwein, la.

Chicago Milw. St. P. & Pac. R.R. — R. H. Maas, Gen. Supvr. Loco. Maint.,
Milwaukee, Wis.

Duluth, Missabe & Iron Range Ry. — R. H. Seitz, C. M. O., Proctor, Minn.
Great Northern Ry. — H. M. Lary, Asst. C. M. O., St. Paul, Minn.

Greelbvsay & Western R.R. — R. C. Stutleen, Supvr. Loco Dept., Green Bay,
isc.

Northern Pacific Ry. — R. W. Spannring, Asst. Chief Mechanical Officer,
St. Paul, Minn.

Soo Line R. R. — E. R. Henkel, Gen. Mech. Inspr., Minneapolis, Minn.
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Model GCNL
Model DLNL ‘ <] Model CB-L

MODERNIZATION e

ONE INCINOLET 1

with CANDOR
SOLVES PROBLEMS
...TODAY'S and TOMORROW'S

New federal and state laws look seriously upon all water-flush
or direct dumping methods aboard rail transport. Only Research
Products incinerating toilet systems have no raw human waste
effluents detrimental to surface and stream and no atmospheric
effluents which pollute the air. Research Products’ catalyst, Candor,
oxidizes smoke and odor molecules prior to discharge through
vent lines.

Purchase of electric INCINOLETS Model S-BL for locomotive and

the new linerless INCINOLET CB-L for caboose, or the INCINOLET -
gas series for caboose — each designed specifically for the railroads
— ensure equipment planning geared to long-range needs and
requirements new to the railroad industry.

¢ 351647 " "DALLAS. "TEXAS 75235

__RESEARCH PRODUCTS/BLANKENSHIP OF CANADA, LTD.
“*"418 CANSO'ROAD, REXDALE, (TORONTO) ONTARIO
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OUR OFFICERS —GENERAL EXEC. COMM.

EASTERN REGIONAL EXECUTIVE

E. T. HARLEY
Gen. Mech. Supt. - Loco.
Penn Central Co.
Philadelphia, Penn.

EASTERN REGIONAL EXECUTIVE COMMITTEE

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

Delaware & Hudson R.R. — W. F. Sheppard, Diesel Supvr., Watervliet, N. Y.
Detroit, Toledo & Ironton — R. E. Nurse, Supt. Loco. Dept., Flat Rock, Mich.
Erie-Lackawanna — C. E. Maahs, Mech. Engr., Cleveland, Ohio

Lehigh Valley — D. E. Regan, Master Mech., Buffalo, N. Y.

Penn Central — R. W. Mustard, Mech. Supt., 1324 W. 3rd, Cleveland, Ohio
E. T. Harley, Asst. C. M. O. - M. P., Philadelphia, Penn,

Pittsburgh & Lake Erie R.R. — C. H. Derner, M. M. - Loco., McKees Rocks,
Penn.

Reading R.R. — R. H. Paul, M. M., Reading, Penn.
Western Maryland R.R. — H. J. Koch, Asst. Mech. Engr., Hagerstown, Md.
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Compliments of

JOE SIDWA - OWNER

CHEMICAL SUPPLY COMPANY

Supplier of

CHEMICAL
CLEANERS
FOR
RAILROADS

P. O. Box 7123
Houston, Texas 77008
Phone AREA 713—864-3993
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OUR OFFICERS — GENERAL EXEC. COMM.

TECHNICAL COMMITTEE CHAIRMEN

J. J. BUTLER, Chairman J. TAGGART, Chairman
Committce on Diesel Material Committee on New Developments
Standardization and Control in Motive Power Maintenance

Chief Mechanical Officer System Mechanical Officer—Motive Power

Reading Company Canadian National Rys.
Reading, Penn. Montreal, Canada

K. AXELSON, Chairman R. P. TURNBULL, Chairman
Committee on Shop Equipment Committee on Electric M. U.
Manager Production Standards— Trains Maintenance
Motive Power Mgr. - Mech, Engr., Long Island R.R.
Burlington Northern, Inc. Jamaica, N. Y.

St. Paul, Minn.
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The latest in Fine Organics' line of heavy-duty degreaser concen-
trates. Designed for both interior and exterior diesel use. Contains
no petroleum solvents! Simply dilute with water and let it go to
work. Surfaces remain wet throughout spraying operations. And —
the detergent portion is bio-degradable.

Departures...

Heavy build-up of oil and grease Petroleum solvent stains and
residue Flammability hazards.

Protect your equipment and personnel.
Send for our brochure today.

r 1 You're always on the right'track with:
. Fine Organics, Inc.
A4 205 Main Street, Lodi, N. J. 07644 (201) 472-6800
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OUR OFFICERS - GENERAL EXEC. COMM.

TECHNICAL COMMITTEE CHAIRMEN

R. G. CLEVENGER, Chairmar. N. A. BUSKEY, Chairman
Committee on Committee on
Diesel Electrical Maintenance Diesel Mechanical Maintenance
In Motive Power Maintenance Supt. Shops
Supvr. of Locomotive C. & O.Ry.-B. & 0. R.R.
Maintenance, A.T.& S.F. Ry. System Russell, Ky.
Topeka, Kan.

K. D. REED, Chairman J. J. DWYER, Chairman
Committee on Fuel and Lube Oil What Is Your Problem Panel
Megr. Research Laboratory Engineer Environmental Control
Penn Central Co. C.& 0O, Ry,.-B, & O, R.R.
Cleveland, Ohio P. O. Box 907

Huntington, W. Va.
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Convention Notes



Locomotive Maintenance Officers Association — 1970

31

OUR OFFICERS - AbvisorYy BoARD

J. G. MOORE L. S. McGREGOR
Asst. Vice President — Mechanical Chief of M. P. & C. E,
Southern Railway Canadian National Ry.
Washington, D. C, Montreal 3, Que., Canada

J. H. HERON J. G. GERMAN
Asst, Vice President Equipment Asst. Vice President — Engineering
Penn Central Company Mo. Pac. R R. - Tex. & Pac. Ry.

Philadelphia, Penn. St. Louis, Mo.
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Convention Notes
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OUR OFFICERS - Abvisory BoARD

C. S. PATTON, JR. F. B. FINDLING R. E. TAYLOR
Chief Mechanical Officer Chief Mech Officer Chief Mechanical Officer
Norfolk & Western Ry. Chicago, Rock Island & Chicago, Burlington &
Roanoke, Va. Pacific R.R. Quincy R.R.

Kansas City, Kan. Chicago, I11,

F. D. ACORD F. G, FISHER F. E. RUSSELL
Gen. Supt. Motive Power Vice-President Chief Mech. Officer - System
and Machinery Operations & Maintenance Southern Pacific Co,
Union Pacific Railroad Co. Reading Company San Francisco, Calif

Omaha, Neb. Reading, Penn. 19601
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Convention Notes
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PAST PRESIDENTS

1939 &&943——!*‘. B. DOWNEY (Deceased) Asst. to Shop Supt., C. & O. Ry., Huntington,
. a.

1941—J. C. MILLER (Deceased), M. M., N, Y. C. & St. L. R.R., 419 Liberty Street, Con-
neaut, Ohio

1942-1946 Inc.—J. E. GOODWIN, Retired Exec. Vice-President, C. & N. W. Ry., 4 River
Ridge Road, Little Rock, Ark.

1947—S. O. RENTSCHLER, Retired Chief Mechanical Officer, Bessemer and Lake Erie
R. R., 13 Evergreen Drive, Greenville, Penn.

1948—C D. ALLEN, Retired Asst, C. M. O. - Locomotive, C. & O. Ry., B. & O. R.R.,
1538 Upland Road, Huntington, W. Va.

1940—J. W. HAWTHORNE, Asst_ Vice-Pres. - Equipment, Seaboard Coast Line R.R.,
Jacksonville, Fla.

1950—G. E. BENNETT, Retired Vice-Pres. - Gen. Purchasing Agent, C. & E. I. Ry., 20740
Thornwood Drive, Olympia Fields, Il

1951—P. H. VERD, Retired Vice-Pres. - Personnel, E. J. & E. Ry., 5525 Sugarloaf Street,
Anacortes, Washington

1952—H. H. MAGILL (Deceased), Master Mechanic, C. & N. W. Ry., Route 2, Box 345,
Avon Park, Florida

1953—S. M. HOUSTON (Deceased), Gen. Supt. Mech. Dept., Southern Pacific Co., 2717
Pine Knoll Drive No. 2. Walnut Creek, California

1954 & 1955—F. D. SINEATH, Chief of Motive Power, Seaboard Coast Line R.R,,Jackson-
ville, Fla.

1956—T. T. BLICKLE (Deceased), Retired General Manager - Mechanical, A. T. & . F.
System, 5115 Clausen Avenue, Western Springs, 111,

1957—J. T. DALEY, Retired Asst. to Pres. - Mech,, Alton & Southern R.R., 1211 Sim-
mons Way, Sun City Center, Florida_

1958—F. E. MOLLOY (Deceased). Supt. Motive Power, Southern Pacific Co., 3018 Hulin
Way, Sacramento, Calif.

1958—F, R. DENNEY, Retired Mechanical Supt,, New Orleans Union Passenger Termi-
nal, 3229 Durango Road, Fort Worth, Texas 76116,

1959—E. V. MYERS, Retired Supt. Mechanical Dept., St. Louis-Southwestern Ry., 2700
Howard Drive, Pine Bluff, Ark.

1960—W. E. LEHR, Retired Chief Mechanical Officer, Pennsylvania R.R., 313 Hayden
Street, Sayre, Penn.

1961—0. L. HOPE, Retired Asst. Chief Mechanical Officer, Missouri Pacific R.R., RFD
No. 1, Box 25, Conway, Ark.

1962—R. E. HARRISON, Retired Manager Maintenance Planning & Control, Southern
Pacific Co., 6683 Oakmont Drive, Santa Rosa, Calif. 95405

1963—C. A. LOVE, Chief Mechanical Officer, Louisville & Nashville R.R., Louisville, Ky.

1964—H. N. CHASTAIN, Gen. Manager - Mechanical, A. T. & S. F. Ry., Chicago, Il

1965—J. J. EKIN, Supt, Marine & Pier Maintenance, B. & O, R.R., Baltimore, Md.

1966—F. A. UPTON, Chief Mechanical Officer, C. M. St. P, & P. R.R., Milwaukee, Wis.

1967—G. M. BEISCHER, Chief Mechanical Officer - Locomotive, C. & O. Ry.-B. & O.
R.R., Huntington, W, Va,

19686—G. F. BACHMAN, Retired Chief Mechanical Officer, Elgin Joliet & Eastern Ry.,
612 E. Bevan Drive, Joliet, I11.

1969—% W. BELLHOUSE, Supt. Mechanical Dept., S. P. Co. - St. L. S. W, Ry., Houston,
exas.
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OTHER PAST OFFICERS

1955—Past President, Master Boilermakers Association when merged with L.M.O.A. 3-10-
55, F. R. MILLIGAN, Retired General Boiler Inspector, Canadian Pacific Railway,
541 Leon Street, Kelowna, B. C., Canada.

1963—Past Third Vice President, TOM MURRAY, Retired Master Mechanic, St.
Louis-San Francisco Ry., 16349 Felice Drive, San Diego, Calif

1963—Past Alaskan, Canadian & Great Lakes Regional Executive C. L. HALL, Retired
Supervisor Locomotive Maintenance, New York Central System, 38 Ferris Place,
Ossining, N. Y

1965—Past Third Vice-President, S, C. SNOW, Asst. to General Purchasing Agent, Louis-
ville & Nashville R.R., Louisville, Ky.



HONORARY LIFE MEMBERS

E. ABRAHAM (Retired), Asst. Supt. M. P, E. J. E. Ry., 503 E. Benton St., Joliet, Ill

E. R. BATTLEY (Retired), Chief of M. P. & E., Canadian National Railways, 1342 Av-
enue Road, Toronto, Ont., Canada

M. R. BROCKMAN (Retired), Asst. Vice President, Southern Railways Sys., P. O Box
1219, Salisbury, N. C

F. W. BUNCE, Retired Chief Mech. Officer, C. M. St. P. & P. R.R., 1129-N Jackson St.,
Milwaukee, Wis.

L. R. CHRISTY, Retired Chief Mech. Officer, Missouri Pacific R.R., 69 Srundel Place,
Clayton, Mo

OWEN CLARKE, Vice President, Chespeake & Ohio Ry., Cleveland, Ohio

C. L. COMBES, Retired Editor - Car and Locomotive Cyclopedia, Simmons-Boardman
Company, 30 Church St., New York, N. Y. 10007.

W. D, DICKIE, Retired Chief of M. P. & R. S., Canadian Pacific Ry., 4300 Western
Avenue, Apt. 6, Montreal, Que., Canada

W. T. FARICY, Retired Chairman of the Board, A.A R., Transportation Building, 815
17th St. N.W., Washington, D. C,

A. K. GALLOWAY (Retired), Gen. Supt. M. P, & E., Baltimore & Ohio Railroad Co.,
Ambassador Apartments, Baltimore, Md.

WILLIAM M KELLER, Vice President - Research, A .A.R., 59 E. Van Buren St., Chi-
cago, Il

E. A. KUHN, Retired Chief Mechanical Officer, Baltimore & Ohio R.R., 107 Palmetta
Lane, Harbor Bluffs, Largo, Fla.

S. T. KUHN (Retiredi, Chief Mech. Supt., New York Central R.R., 1270 Cleveland
Heights Blvd., Cleveland, Ohio

R. M. McDONALD, Director of Operations, Board of Transport, Commissioners for
Canada, Ottawa, Ont., Canada

F. K MITCHELL (Retired), Asst. Vice President, New York Central Sys., 5820 Gulf of
Mexico Drive, Longboat Key, Sarasota, Fla.

D. 8, NEUHART, Retired Gen. Supt. M. P. and Mach., Union Pacific R, R., Omaha,
Nebraska,

A. G. OEHLER, (Retired), Electrical Editor Railway Locomotives and Cars, 16/17
Meadow Close, Ault One Way, Sutton-Surry, England.

FRED PERONTO (Retired), Exec. Vice-Chairman, Mechanical Div., A.A.R., 534 Bonnic
Brae. River Forest, 111,

C. E. POND (Retired), Gen, Mgr.,, M. P_ & Eqpt., Norfolk & Western Ry., 811 Orchard
Road, S.W., Roanoke, Va.

A. E. RICE (Retired), Chief Mechanical Officer, D. & R. G. W. R.R., 2756 S. Downing
Circle, Denver, Colo,

F. E. RUSSELL, Chief Mechanical Officer, Southern Pacific Co., San Francisco, Calif.

E. F. TUCK iRetired), C. M. O., St. Louis-San Francisco Ry., 1638 E. Walnut Street,
Springfield, Mo.

C. N. WIGGINS, Asst. Vice-Pres. - Mech., Louisville & Nashville R. R., Louisville, Ky.

H. C, WILCOX (Retired), Editor, Railway Locomotives & Cars, 214 Beech Terrace, P_O.
Box 735, Pine Lake, Wayne, New Jersey
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Aeroquip Hose for rugged
railroad air brake service

At temperatures as low as —40°F. and pressures to
300 psi, Aeroquip Air Brake Hose is fully reliable for
exposed or unexposed railroad air brake applications.
This hose is specially built to withstand the severe
conditions encountered in air brake service. And
Aeroquip Reusable Fittings plus a smali stock of bulk
hose permit quick and easy replacement of any
length of hose line.

Constructed with a rugged Neoprene inner tube,
steel wire braid reinforcement and a synthetic rubber
cover, this hose is available in sizes from 2" to 134" |.D.

For more information, contact your Aeroquip Dis-
tributor. Or write for your free copy of Railroad Cat-
alog 405. Aeroquip Corporation, Industrial Division,
Jackson, Michigan 49203, subsidiary of Libbey-
Owens-Ford Company. Aeroquip products are protected
by patents internationally.

=/\eroquip

INDUSTRIAL DIVISION
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Monday, September 14, 1970
10:00 A. M. 2:00 P. M.

PRESIDENT’S ADDRESS SPECIAL ADDRESS

PRESIDENT J. H. HERON

! G. R. WEAVER Vice President Equipment
Director Eqpt. Engineering Penn Central Company
Penn Central Company Philadelphia, Penn.

Philadelphia, Pa. 19104

SPECIAL ATTENTION — ALL MEMBERS

LET’S ALL BE IN THE GRAND BALL ROOM AT 9:55 A. M.
SO WE CAN START PROMPTLY AT 10:00 A. M.

YOU DO NOT NEED A BADGE TO ATTEND ANY OF THE MONDAY
MORNING MEETINGS., This special arrangement has been made so everyone
can be in the Grand Ball Room for the opening session at 10:00 a. m. sharp.

If anyone attempts to stop you for a Badge Monday morning, show
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!

DO THESE TWO THINGS TODAY

A. GET A NEW SUPPLY MEMBER AT THIS MEETING.
B. TURN TO PAGE THREE (3) OF THIS 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 Annual Proceedings. (Where consistent.)
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GREATER KANSAS CITY

RAILWAY CLUB

A Pre-Convention presentation
was made at our regular meeting
in Kansas City on April 29 by Mr.
K. D. Reed, Manager Research
Laboratory, Penn-Central, Cleve-
land, Ohio. His subject was: “Rela-
tion of Operating Conditions to
Lube Oil Characteristics.” The

members of this club sincerely

C. A. JAMESON, JR. thank Mr. Reed, the members of
Kangai:fﬁgylzgfesnf;g”b his committee and the L.M.O.A.
Union Pacific Railroad

Kansas City, Kansas 66101 for the excellent program.

GREATER KANSAS CITY RAILWAY CLUB

J. M. TOWNS, Secretary-Treasurer
P. O. Box 2351
Kansas City, Kansas 66110

$ 5.00 Active Member (Railroad Employes)
— $10.00 Associate Member (Railroad Supply Repr.)

Please enter my name on your membership roll and mail all correspondence
to the following address:

NAME

ADDRESS

cITY STATE zZIp
NAME OF COMPANY BY WHICH
YOU ARE EMPLOYED

POSITION

J. M. Towns, Sec.-Treas., GREATER KANSAS CITY RY. CLUB, Asst. Chief Clerk,
C.M.O.-Car Dept., Rock Island R.R., Kansas City, Kansas, 1—913—FR 2-7900
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Monday Morning, September 14, 1970

10:30 A. M,
REPORT OF THE COMMITTEE ON FUEL AND LUBE OIL

Pre-Convention 6:00 P. M.
Presentation: APRIL 29, 1970
Golden Buffet
GREATER

Restaurant,
503 E. 18th 5t.
No. Kansas City, Mo.

KANSAS CITY
RAILWAY CLUB

K. D. REED, Chairman
Committee on Fuel and Lube Oil
Mgr. Research Laboratory,
Penn Central Co., Cleveland, Ohio

Vice Chairman
N. E. Brightwell, Senior Test Engineer, Chicago, Rock Island & Pacific, Chicago, Ill

Committee Members

H. L. Baker, Technical Specialist, Humble Oil & Refining, Houston 77001
D. L. Bowman, Mechanical Inspector, Norfolk & Western, Roanoke 24011
V. E. Broman, Project Engineer, Atlantic Richfield Research, Harvey 60426
G. J. Chappell, Asst. Engr. Tests, Missouri Pacifie, St. Louis 63103

C. L. Fearnow, Engineer of Tests, Western Maryland, Hagerstown 21740
J. P. Fite, Englm.cr of Tests, St. Louis-San Francisco, Springfield 65302
T, F, Gerrety, Ch, Engineer Ry, Sales, Mobil Oil, 59 E, Van Buren, Chicago 60605
L. O. Hanson, Engr. of Tests, Burlington Northern, St, Paul 55101

J. G. Hayden, Sr, Tech, Engineer, Electro-Motive Div,, LaGrnngc 60525

J. G. Hoffman, Fuel & Lubes Engr., General Electric, Erie 16501

R. R. Holmes, Chief Chemist, Union Pacific, Omaha 68102

W. F. Liebenow, Reliability Engr., C&O-B&O, Huntington 25718

J.'A. McGowan, Ch. Engr. - Laboratories, Alco Engine, Schenectady 12305
K. D, Montrose, Chief Chemist, D. & R.G.W., Denver 80217

R. T. Newman, Chemist, Southern, Ch'm'moog-l 37402

C. A. Nicol, Mgr Rni]w.n Accounts, Imperial Oil, Toronto, Can.

C. A. Phalen, Senior Engineer, Shell Oil, San Francisco 94106

R. R. Pooler, Fuel & Lube Engr., A. T. &S F., Topeka 66612

K. D. Relyea, Technologist, Texaco, Inc., Beacon 12508

M. W. Savage, Product Engineer, Std. of California, San Francisco 94104
J. D, Smalling, Special Assistant, Southern Pacific, San Francisco 94105
R. A, Wolfe, Engineer of Tests, Reading, Reading 19601

*

1970 TOPIC:
“RELATIONSHIP OF OPERATING CONDITIONS
TO LUBE OIL CHARACTERISTICS”
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PERSONAL HISTORY OF
K. D. REED

Kenneth Duane Reed was born
at Burgettstown, Pennsylvania on
March 5, 1921. He attended public
and high school in this small Penn-
sylvania town on the former Pan-
handle Division of the former
Pennsylvania Railroad.

Duane attended Washington and
Jefferson College at Washington,
Pennsylvania, where he received a
Bachelors Degree in Chemistry and
Biology. His four years at college
were interrupted by three-years in
the Navy where he served as a
Pharmacists Mate in charge of the
Electro-Cardiograph Department
at the Philadelphia Naval Hospital.

While in the Navy, he married a
Navy nurse, Naomi Evey, whose
hometown was Altoona, Pennsyl-
vania. After the war, Duane re-
turned with his wife to Altoona and
within a few weeks, hired with the
former Pennsylvania Railroad Test
Department as a Chemist. He
served in this capacity until 1958
when he was made Chief Chemist.
Soon after the merger of the Penn-
sylvania Railroad and the New

now serves as Manager of the Re-
search Laboratory at the Research
Department in Collinwood, Ohio of
the Penn Central Transportation
Company.

Duane has three children, two
girls and a boy. He has been a
member of the Fuel and Lube Oil
Committee of the LMOA for five
years, is a member of three AAR
committees (including the Lubri-
cation Comimttee) and is a mem-
ber of several ASTM committees
including D-2 on Petroleum Prod-
ucts.

1. OIL DEVELOPMENTS:

This year's report will approach
the topic of engine lubricating oils
from a different viewpoint than
previous years. This year your
committee felt it advisable to
stress the operating conditions
which can influence the choice and
performance of oils.

In our report the last two years
we described test work on a ‘“‘large
Western road”. Some of the oils
under test last year are now brand-
ed commercial products. In addi-
tion, new formulations of oil are
starting their ficld evaluation.

Although last year it seemed the
horsepower thirst of the railroads
had been satisfied for the moment,
at least two new higher horsepow-
er engine designs are in the offing
which may lead to increased de-
mands on the lubricating oil.

Operating conditions and mainte-
nance policies are continually un-
der review. Changes in operating
conditions have included pooling of
power, elimination of infermediate
repair points and extension of time
intervals for routine maintenance.

7Previous reports have defined

Vorr Centeal Systert He was_/-—:i‘,'l"our general types of lubricating

transferred to Cleveland, where He'

oil. Straight mineral oil, the first
type to be used in railroad diesel
engines, is no longer in use.

The first detergent oils have also
essentially passed from the scene.
The problem with the latter, even-
though they represented a vast im-
provement over the straight min-
eral oil, was the lack of stability
of the additives. Because the de-
tergents were unable to suspend
certain sizes of dirt particles, and
had an affinity for water, they
would drop their dirt burden with
changes in temperature.

The next group of oils to appear
on the market were similar to the
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exceeds
the need!

Railroad Industry.

CALL OR WRITE:

CITGO offers a full line of high quality petroleum
products, researched and designed specifically for the

GITIES SERVIGE

OIL COMPANY
Transportation Sales Dept. A

Box 300, Tulsa, Okla. 74102
Telephone 918 LU 2-1531 LCITGO

J

CITGO — TRADEMARK CITIES SERVICE OIL COMPANY, SUBSIDIARY OF CITIES SERVICE COMPANY.
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first detergent oils in that they
were detergent_in-nature. Howev-
er, in_addition, dispers was
included by the :ntﬁﬁﬁgﬁyof an
ashless dispersant to the additive
ystem, permitting the oils to car-
ry contaminants, even in the face
of water contamination, tempera-
ture change, etc. The oxidation
stability of this group of oils also
was improved. This group of oils
has been referred to in past re-
ports as second generation oils. It
was this group of oils that allowed
for the first time, full flow oil fil-
tration, paper filters and a reduc-
tion in filter change costs due to
longer periods between filter
changes. To a great extent, it was
the need of one type of engine
prone to producing a greater soot
burden and requiring greater dis-
persancy to prevent ring fouling
and filter plugging that spurred
the development of this generation
of oils. Truly, in the words of
Shakespeare, “Sweel are the uses
of adversity, which like the toad,
ugly and venomous, wears yet a
jewel in its head.”

Demands of increased horsepow-
er in new locomotives and more
severe operaling conditions encour-
aged an improvement in this al-
ready good group of oils. Improv-
ed stability especially oxidation
stability rather than increased dis-
persancy, has been the mark of
the new oils appearing on the mar-
ket in the last few years. These
oils, which are in fact an upgrad-
ing of the first truly high dispers-
ant oils, have been referred to by
this L.M.O.A. Committee as third

generation oils. There is no clear-

cut demarcation between the first
truly high dispersant oils, some-

times called “second generation’ |

and the oils being sold as new and
“third generation’’. The difference

is one of a gradual upgrading to
better meet the requirements of
high horsepower and more severe
operating conditions. On some rail-
roads no vast changes in the econ-
omy of operation may be evident,
due to the use of these newest oils,
such as the revolution in filter
practices that was made possible
by the first high dispersant oils.
Possibly, because of this, these
latest oils have not as yet cornered
the market, replacing the first
truly high dispersant group. They
have been accepted with the great-
est interest only where the more
severe operating conditions exist.
However, where these severe oper-
ating conditions do exist, the sav-
ings realized from these newest
oils, in oil change intervals, cor-
responding filter changes and en-
gine lift can be outstanding.
2. OPERATING CONDITIONS:
Following are fourteen major op-
erating conditions that exist in dif-
ferent combinations and degrees
of severity on railraods in North
America. The list, which does not
purport to be all inclusive, is as
follows:

Altitude.

Tunnels.

Ambient temperature.

Fuel.

Engine type.

Loading cycles.

Power utilization.

Train handling.

Degree of laboratory control.
Maintenance practices.
Natural airborn contami-
nants,

12. Lube oil change schedule.
13. Sanding requirements.

14, Interchange of locomotives.

Let us look briefly at the effect
these operating variables have on
the lubricating oil and the engine,

T3 SRk 00 =3, oh -6 0110,

=
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A Memo For The Most
Responsible Man
On the Road...

You accept the responsibility for keeping your
equipments ready to go, and keep it going.
WIX shares that responsibility with Oil and Fuel
Filters that keep engines clean inside...where
it counts. That's the name of the game.

Regardless of how you measure maintenance...
cents per mile...fuel and lubrication economy
...engine protection...WIX measures up. WIX
Filters are engineered to do more. We, offer a
complete line of Filters and — peace of mind.

Write for full information. Address: Al Wilson,
WIX Corporation, Gastonia, North Carolina,
28052.

WAF I 3K
Y\
i RS
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High Altitude Operation results
in lower density air, or less excess
air, with a reduction in oxygen for
combustion. Cooling water tem-
peratures are increased as are
bulk oil temperatures in addition
to raising temperatures of engine
components. The combustion prod-
ucts the oil must handle are chang-
ed from those of a lower altitude
operation. They are increased soot,
semi-burned materials, long chain
acids. Unless the lubricating oil
is eminently able to handle the in-
creased load, debris, under-crown
deposits and ring belt . deposits,
ring sticking and increased wear
will result. The oil best able to
cope with high altitude operation
should have superior detergency.
dispersancy, oxidation stability and
alkalinity reserve.

Tunnel Operation in many ways

simulates extreme high altitude
operation. Engine operating tem-
peratures are likely to be higher.
Bulk oil temperatures are high.
Cooling water temperatures ap-
proach boiling and in the most se-
vere cases cooling water is es-
sentially boiled away unless prop-
erly designed and maintained pres-
sure systems are used. The viscos-
ity of the oil may be thinned by the
high temperature, which must be
taken into account in the engine
lubrication design and protective
systems to maintain hydro-dyn-
amic lubrication. Hot, thin air to
the turbo-chargers simulate high
altitude operation. The high tem-
peratures and reduced air lead to
poor combustion and accelerated
acid formation. Under-crown de-
posits, ring belt desposits, ring
sticking and wear are only held in

® ® if it rolls on rails specify

SYMINGTON WAUGH
FREIGHT CUSHIONING
AND AND
PASSENGER CUSTOM
CAR ENGINEERED
CASTINGS COMPONENTS

St. Louis e San Francisco
In Canada: Davanac Industries, Ltd., Sales Agency, Montreal

HYDRA-
CUSHION®

HYDRA-CUSHION
UNDERFRAMES

FOR NEW CARS

OR CONVERSIONS

DRESSER TRANSPORTATION
EQUIPMENT DIVISION

Dresser Industries, Inc.
332 S. Michigan Ave., Chicago, 1ll. 60604 e (312) 939-1280

Sales Offices: Atlanta e Baltimore ¢ Philadelphia

(Symington and Waugh product lines)
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THE FIRST MAJOR BREAKTHROUGH
IN DIESEL LOCOMOTIVE FILTERS!

| Toddy"s high.speed and high capacity railroading have
| demanded an ever increasing rise in peak efficiency of
filters. The highly fmproved M & | filler meets thit need.
It's constructed <o thatthe pleats are mechanically ganged,
and connected to a figkble mesh in such a way that all
pleats are free ta move in tmison and maintain pleat sep-

aration at all times under \'m'\,nqg oil pressures,
332 South Michigan Ave. - Chicago, 1ll. 60604

|
—_ o Telephone: Area Code 312/939-3438

THE ORIGINAL DIESEL LOCOMOTIVE FILTER

DIESEL'LOCOMOTIVE
FILTER CORPORATION
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check if the lubricating oil has ad-
equate detergency-dispersancy, ox-
idation stability, alkalinity and film
strength. Tunnel operation may
well be the most severe environ-
mental condition encountered on
American railroads.

Both hot and cold ambient oper-
ating temperatures exist. High
ambient temperature operations
resemble very closely the high al-
titude conditions, with higher cool-
ing water and bulk oil tempera-
tures, and some reduction of ex-
cess air with increased production
of oil contaminants. The oil re-
gquirements, the same as for high
altitude operations, include good
detergency -dispersancy, oxidation
stability and alkaline reserve.

Cold Ambient Temperature Oper-
ation, including idle, if cooling wat-
er temperatures are not maintain-

ed high enough, leads to low tem-
perature sludging, fuel dilution and
wear. An oil with good dispersan-
cy and alkalinity to combat wear,
including corrosive wear, is
needed.

Fuel Quality, as it effects oil and
engine condition, is best defined by
sulphur content, and hydrocarbon
composition indicated by boiling
range and cetane number. A sul-
phur level of less than 0.5% is de-
fined by the Committee as accepta-
ble quality and will have less
measureable effects upon oil sta-
bility and engine wear than fuels
of high sulphur. As the sulphur
level increases, ring and liner
wear can increase markedly if the
lubricating oil is mot able through
excellent dispersancy and alkalin-
ity to counteract and disperse the
acids formed. Cetane numbers be-

.
Ashland

Supplier of Dependable
Petroleum Products
for the Railroad Industry

ASHLAND PETROLEUM COMPANY
Division of Ashland OQil, Inc.
Railway Sales Department 1409 Winchester Avenue
Ashland, Kentucky 41101 Phone: 606/324-1111
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A New Concept in Diesel Filters

DEPENDABLE
and PROVEN...
when it counts!

Yes, this is the filter that will
positively improve control of your
filtration needs at minimum cost

« No more pleat collapse

+ Pressures and temperatures no longer a problem

» Longer engine life and less maintenance

* Maximum filtration

» Full flow action at all times—No by-pass problems.

SUPERIOR DIESEL FILTER CO.
1 Better Filter for Better Raslmouding
332 South Michigan Avenue - Chicago, Illinois 60604
Telephone: Area Code 312/HA T-4626
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low about 40 in commercially avail-
able fuel indicate increasing
amounts of aromatic hydrocar-
bons. If these fuels have 90%
points above 640° F. the likely re-
sult is poorer combustion, with in-
creased soot and semi-burned fuel
fractions which are varnish form-
ing contaminants for the oil to car-
ry. Again, excellent dispersancy
and alkaline reserve are required
if the fuel used deviates far from
the above values.

Engine Type:

The choice of oils to be used,
and the effect on the oils chosen
is influenced greatly by the diesel
engine involved. By this, we mean
the horsepower output of the en-
gine, or B.M.E.P., whether it is
two or four cycle, the mechan-
ical condition and adjustment of
the engine, and the particular
auxiliaries attached. Generally,
the higher the horsepower per eyl-
inder the greater the demands
made of the oil, especially in oxi-
dation stability, due to higher heat
loads. Four cycle engines have
historically been greater soot pro-
ducers demanding of the oil im-
proved detergency-dispersancy and
alkaline reserve. Generally, the
poorer the engine condition, the
greater the importance of oils, that
are superior in almost every fea-
ture,

The presence of the turbo-clutch
and silver wrist pin bearings on
EMD engines have placed some
special requirements on the lubri
cating oils. Oil characteristics are
known to be related to the perfor-
mance of the turbo charger clutch,
but the exact phenomonon has not
as yet been established. The pres-
ence of silver bearings has pre-
vented the use of a well-known
family of anti-wear additives in
railroad diesel oils.

Loading Cycles, Power WUtiliza-
tion and Train Handling, although
describing different aspects of lo-
comotive operation, have in com-
mon the drawing of different lev-
els of power from the diesel engine
from idle to full load whether on
a cyclic or continuous basis. The
Committee agreed that it was im-
possible to say that full load placed
more severe demands on the lubri-
cating oil than idle, or conversely.
It was agreed that both full load
and idle placed different demands
on the oil and that the oils used
must be able to cope with the high
temperatures of full load operation
and with the fuel dilution and semi-
burnt products which cause sludge,
soot and under-crown and ring de-
posits resulting from idle opera-
tion.

Degree of Laboratory Control
Available on a railroad can influ-
ence the selection of lubricants as
well as the performance of the oils
selected and the locomotive. If
laboratory control is absent or min-
imal, “‘over kill"” may be required
in the selection of an oil to prevent
an overburden of soot and other
foreign materials in the oil, the un-
known quantities of oxidation prod-
ucts, fuel and water dilution, ete.
Where no laboratory control ex-
ists, it may be wise to purchase
the oil having the greatest protec-
tion, through high dispersancy, ox-
idation resistance, additive stabil-
ity against water and fuel contami-
nation, alkaline stability, etc.
Where comprehensive laboratory
control is available, it is possible
to arrive at optimum lubricant cost
performance. Laboratory control
has the benefit of detecting water
leaks, fuel leaks and unusual en-
gine wear regardless of the quality
of the oil used, thus repairs can be
made before an oil change is re-
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Stop Costly Element Replacement On
Your Locomotives

With the Worthmore

Phone: 542-5383

Element Shown

Water and Dirt build-
ups are now stopped
from entering the Lo-
comotive Engine that
is equipped with the
newest and finest in
Fluid Filtration or
Compressed Air Fil-
tration. If you are in-
terested in stopping
break-down time due
to water in your fuel,
CALL US AT
Area Code 301
542-5383

only self-cleaning filters available today!

The SAVINGS In Maintenance Alone Will
Pay For The Conversion Almost AT ONCE

Engineered and Developed

by

WORTHMORE FILTERS, INC.

4422 REISTERSTOWN ROAD

BALTIMORE, MD. 21215

U. S. Patents 2785809 and 2827174
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guired, or damage to the engine
results, which in turn reduces oil
consumption and maintenance
costs.

Maintenance Practices:

Lube oil change schedules and
maintenance practices, such as the
oil filter change schedules and the
diligence with which fuel and wat-
er leaks are repaired promptly,
have a marked effect upon the se-
lection of lubricating oils and the
performance of the oils selected.
In general, the less rigid the main-
tenance practices and the more
prone the policy to extended lu-
bricating oil drain periods and fil-
ter changes, the more important
becomes the selection of superior
lubricants.

Natural Airborn Contaminants
and sand from sanding require-
ments entering the engine cause

catastrophic wear. Such abrasive
wear cannot usually be coped with
by proper selection of the lubricat-
ing oils. The operating conditions
that increase the presence of these
airborn particles demand greater
care in the selection and mainte-
nance of car body and engine in-
take filtration. Only the finest of
these airborn particles can be sus-
pended by the lubricating oil and
carried through bearings and ring
clearance spaces. The effect of
some natural airborn contami-
nants, such as acid atmosphere in
industrial environments, marine at-
mosphere, etc., can be counteract-
ed by the selection of oils with
good dispersancy, oxidation stabil-
ity and alkalinity.

Interchange of Locomotives be-
tween railroads, which is a rela-
tively new ‘“‘operating condition”,

® ZYGLO
® MAGNAFLUX

® ULTRASONIC

® MAGNAGLO
¢ MAGNATEST

Latest nondestructive testing methods and equipment to reduce
maintenance costs and improve reliability for locomotive and
car parts, structures, bridges, welds, etc. Newest electronic and
ultrasonic instrumentation for metal testing, thickness measure.

Low cost Magnaflux ($235.00), Zyglo ($125.00) and Spotcheck kits
for use anywhere.

Consistently Reliable Testing Materials

Magnaflux Corporation

7328 W. Lawrence Avenue Chicago, Illincis 60656

Offices: New York, 10036, Pittsburgh, 15236
Detroit, 48237, Cleveland, 44125,
Dallas, 75235, Llos Angeles, 90022
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Assure lower maintenance
costs, better performance with

Texaco
Railroad
Lubricants and
Systematic
Engineering
Service
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has placed new requirements up-
on oil selection and performance.
The interchange will usually lead
to the mixing of oils where mixing
may not have been a practice be-
fore. Even if mixing had been tol-
erated on the individual roads in-
volved under controlled conditions,
interchange may require the con-
sideration of new combinations of
oils. The first consideration in the
selection of oils to be used in the
engines in interchange should be
that the individual oils selected bhe
capable of coping with the most se-
vere combination of operating con-
ditions existing on each of the in-
terchange roads. In addition the
performance standards of mixtures
must equal the standards of the in-
dividual oils in the mixture. This
is another way of saying the oils
must be compatible. The qualities

of the mixture that should be de-

termined to be equal to those of

the individual oils are:

1. Silver and lead corrosion.

2. Oxidation stability.

3. Dispersion.

4, Silver lubricity.

Experience has indicated the more
similar the oils are, especially the
additive components, the less the
risk of incompatibility. With cur-
rent widely used oils, incompati-
bility seems to be non-existent.

3. STANDARDS FOR SPECTRO-
GRAPHIC CONTROL OF LO-
COMOTIVES IN INTER-
CHANGE SERVICE:

The Committee guestions wheth-
er it is possible or even necessary
to standardize spectrographic pro-
cedures between railroads involved
in interchange of locomotives.
There was a strong feeling that be-

* Hoppers - Flushing & Dry

« Hopper Chutes

+ Lavatories, Sinks & Cabinets

» Water & Oil Storage Tanks

¢ Fusee Racks

» Towel Racks, Mirrors,
Shelves etc.

3327 ELKTON AVE.
4853 CORDELL AVE., SUITE 521

We have a varied line of railroad
Specialties produced in Stainless or
Steel and are in a position to develop and
manufacture Special products to nteet
your requirements and specifications.

* Water Coolers & Refrigerators

* Smoke Jacks

» Heaters - Caboose & Shack
both Oil & Gas Burning

* Hot Plates - Propane gas
burning

» Luggage Racks

s Lighting Fixtures

* Medicine Cabinets

DAYTON MANUFACTURING CO.

MINK-DAYTON DIVISION

(513) 253-2142
(301) 656-4343

DAYTON, 0. 45403
BETHESDA, MD. 20014
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Whats Wew with Conoco?

1. DIESEL LOCOMOTIVE LUBE OILS

Complete new line containing latest additive packages
designed to meet requirements of all locomotive build-
ers for use in latest design engines.

eepeossssses esesccesessessRsel SO0 ENB000SNPEENRUNEENEsRRERERBRRBED

2. TRACTION MOTOR GEAR
LUBRICANT

Greatly increased extreme pressure characteristics.
High oxidation stability. Excellent gear shielding.

Gesossevesoessenen R R R R ) ..

3. PELLETIZED FREIGHT CAR

CENTER PLATE LUBRICANTS
Containing Molybdenum Disulphide or Graphite.

Easy to apply. Provides long lasting film. Greatly
reduces wear.

For information on Conoca
Railroad Lubricants contact:

CONTINENTAL OIL COMPANY
Transportation Sales Division
Room 1333 Riverside Plaza
Chicago, I1l.—FI 6-6122
or
Transportation Sales Division

1300 Main St. Hottest Brand Going’
Houston, Texas—CA 5-1511
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cause of the relatively limited time
a locomotive was off line, spectro-
graphic sampling could be elimi-
nated by the foreign road. Suita-
ble control could be exercised by
tests to determine the presence of
fuel and water leaks, leaving the
more complicated interpretation of
spectrographic tests for wear met-
als to the home line. Since the in-
terpretation of spectrographic re-
sults depends so heavily on trends,
rather than entirely on critical
values, and since the results of the
analysis of immediately preceed-
ing samples are usually inaccessi-
ble to foreign roads, the complex-
ity of spectrographic control ap-
proaches the impossible when the
locomotive units are not your own.
Others on the Committee felt that
there was something to be gained
by the foreign road performing the
complete program of analysis in-
cluding spectrographic analysis us-
ing the techniques and equipment
available and using the values and
inferpretations of the road doing
the analysis. Even though the val-
ues for the various elements may
not agree with the values the
home road would have obtained on
the same oil sample with their own
spectrographic equipment, the for-
eign road's inferpretation of their
own findings will inevitably lead
to the same corrective action be-
ing taken. Before the two roads
can hope to agree exactly on spec-
trographic values, the laboratories
involved would have to standard-
ize on methods and equipment as
far as economically possible, and
exchange standards. This surveil-
lance by exchanging standards
would have to be continued on a
regular basis.

Certain elements are used uni-
versally by laboratories making
spectrographic analysis of used lu-

bricating oil. The level considered
condemning may vary between
laboratories due to different meth-
ods, instruments and standards,
but the interpretation will very
likely be made the same by each
laboratory, even if analyzing oil
from a foreign railroad. These
universal elements are Silicon, an
indication of engine intake air fil-
tration problems; Sodium and
Chromium or Boron, are indica-
tions of water leaks, depending on
the type of water treatment used;
and Silver, an indicator of distress
in EMD wrist pin assemblies. The
determination of Iron, or Chrom-
ium in the case of chrome liners,
usually as an indicator of ring and
liner wear, has been found useful
by most laboratories. The use of
wear metal elements, such as Cop-
per, Lead or Tin for an indication
of incipient bearing failure is more
controversial. Some railroads and
at least one engine manufacturer
believe that bearing failures pro-
ceed so rapidly that it is unlikely
that the spectrograph can pick up
a failure before severe bearing and
crankshaft journal damage can re-
sult, considering that a week, two
weeks or a month elapses between
samples.

Most roads represented on the
Committee believe that mixing oils
due to interchange of locomotives,
or other reasons, does not confuse
the spectrographic picture, within
the limitations discussed above, in-
cluding the limitation for mixing
oils. That is, the performance of
the mixture as indicated by disper-
sion level, oxidation stability, etc.,
be equivalent to the individual oils
in the mixture. Mixing oil could
confuse spectrographic data if
changing from a low dispersant to
a high one, or vice versa, resulted.
Most spectrographic interpretations
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A COMPLETE LINE
OF QUALITY PRODUCTS
FOR RAILROADS,
INCLUDING:

FUEL OILS
LUBRICATING OILS
LUBRICATING GREASES

Gulf
\ & 4

Gulf 0il Company-U.S.
Gulf Building, Houston, Texas 77002
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are trend evaluations and these

trends could be disrupted by such

a switch.

4. SPECTROGRAPHIC ANALY-
SIS FOR MONITORING EN-
GINE CONDITIONS:

Spectrographic analysis, as op-
posed to other facets of laboratory
control, would probably not save
on oil costs since most oil changes
are made due to low base num-
bers, high insolubles, viscosity
changes and water leaks, while
spectrographic data gives an in-
sight into engine wear patterns
and other engine conditions. In
other words, no one should expect
to control lube oil changes by spec-
trographic data alone. In any case,
the reduction of lube o0il costs
should not be criterion for spectro-
graphic analysis; the effort should
be in saving engines, not oil.

For most railroads, the value of
a spectrograph lies primarily in
the area of failure prevention.
However, if records are periodical-
ly reviewed, a maintenance pro-
gram can be established on a real-
istic schedule.

The frequency of oil sampling for
spectrographic analysis has been
more or less standardized, proba-
bly because of an economic com-
promise, to about twice a month
for heavy working road locomo-
tives, and once a month for switch-
ers. A few railroads having a
unique laboratory setup, involv-
ing multiple laboratories includ-
ing spectrographs at major termi-
nals, have samples taken and an-
alyzed as often as every three days
for road locomotives. Few would
claim that samples can be taken
too frequently.

THE PREMIUM BATTERY—PRICED RIGHT

» Diesel starting
e Car lighting
» Air conditioning
e Industrial trucks
Specialists in railroad batteries
KW Battery Company
A Westinghouse subsidiary

Skokie, Illinois

New York, N.Y.
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3 facts you
should know about
Shell’s service
to railroads:

Fact 1: There’s a trained Shell Service Engineer in
yourarea. Experienced Service Engineers staff Shell’s 3
transportation sales offices, located in major rail centers.

Fact 2: Shell offers a complete line of products for
railroads. You get what you want when you want it.

Fact 3: Shell products are
stocked where they're most
convenient to railroads. There
are more than 1475 Shell sup-
ply points in the United States.
You get what you want where

you want it.
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THE SOUTHWESTERN RAILWAY CLUB
LOCOMOTIVE MAINTENANCE OFFICER'S ASSOCIATION DIESEL
MECHANICAL MAINTENANCE COMMITTEE SPEAKERS' TABLE AT
un;r.r: ROCK PRE-CONVENTION PRESENTATION

G

e Now in its 24th year, the Southwestern Railway Club is an
- organization dedicated to free and open discussion of prob-
lems, solutions, and new developments in the Railway Industry.
Membership is open to all Railway personnel and all Railway
suppliers and builders. Meetings are held in Houston, Texas
(January), Little Rock, Arkansas (April), and Ft. Worth, Texas
{October).

: Application for membership should be forwarded to South-
J. D. SWAUGER, Pres. western Railway Club, 6671 Myrtle Street, Houston, Texas
Southwestern Railway Club,

Mechanical Superintendent, 77017 (83.00 Railway, $6.00 Suppliers).

Atchison, Topeka & Santa Fe
Railway, Amarlllo, Texas (Photo Courtesy of Southwestern Railway Club)
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Monday Afternoon, September 14, 1970

2:00 P. M.
REPORT OF THE COMMITTEE ON
DIESEL MECHANICAL MAINTENANCE

Pre-Convention 9:00 A. M.
Presentation: APRIL 23, 1970

SOUTHWESTERN ol Coachman’s Inn
i g Little Rock, Ark.

RAILWAY CLUB
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PERSONAL HISTORY
NELSON A. BUSKEY
Nelson A. Buskey was born No-
vember 17, 1922 in Cumberland,
Maryland. He attended grade and
high school there, graduating in
June 1940. In July 1940, he began
his railroad career as a Machinist
Apprentice on the Baltimore and
Ohio Railroad. In March 1943, he
entered the military service for
three years, spending most of it in
the European theatre of operations

in an Armored Division.

Upon returning from the service
and completing his apprenticeship
he has held the following positions.
Diesel Electric Supervisor at East
Saint Louis, Illinois and Parkers-
burg, West Virginia. Assistant En-
gine House Foreman at Chillicothe,
and Newark, Ohio. While in New-
ark he served as Diesel Shop Fore-
man and Relief General Foreman.
In March 1961 he was promoted to
Regional Mechanical Inspector at
Cincinnati, Ohio. In July 1961 he
was fransferred to Cumberland,
Maryland as Project Engineer and
Production Control Supervisor. In
November 1965 he was transferred
to the Chesapeake and Ohio Rail-
way as Superintendent of Locomo-
tive Maintenance at Huntington,
West Virginia. In March 1967 he
was promoted to Assistant Superin-
tendent of Motive Power. In July
1968 he was promoted to the posi-
tion he now holds, Superintendent
of Shops, Russell, Kentucky.
Introduction

Without a doubt we have expe-
rienced, during the past ten years,
a great evolution in railroad mo-
tive power.

Let us review some of the
changes that transpired during the
sixties. An electric, small foreign
and domestic locomotive builder
became a major diesel electric lo-

comotive manufacturer, while sev-
eral other locomotive builders fad-
ed out of the picture as did the
imported diesel-hydraulic locomo-
tive, mainly because of mainte-
nance costs and economics. Two
cycle engines were equipped with
clutch and turbochargers. This,
along with other engineered engine
component parts design changes,
enabled the builder to double the
horsepower output. New exotic lu-
bricating oils were required and
developed to carry additional loads
and temperatures generated by
these high horsepower engines.
These new oils played a very vital
role in the success of these engines.
Radical changes were made in
truck designs. Many technological
improvements were made in elec-
trical power, control and excitation
systems.

These are just a few of the many
changes we have witnessed during
the past decade. During this pe-
riod several new phrases were
coined. Like ‘High Horsepower
and Reduced Maintenance Locomo-
tives.” When we spoke of high
horsepower locomotives we natur-
ally thought of them as the reduced
maintenance locomotives, which
has not always been the case, not
all of the changes have been good.
Fact of the matter is, in some
areas the problems have increased
for us as diesel locomotive mainte-
nance people.

Those of you who attended the
Annual Meeting in Chicago last
September will recall that Past
President Tom Bellhouse charged
the 1970 Committee Chairmen and
Members with the responsibility
for making definite recommenda-
tions and conclusions whenever
possible concerning our many prob-
lems.

It is the expressed desire of this
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NEW IDEAS!
NEW DESIGNS!
NEW LOCOMOTIVES!

This new diesel locomotive, one of 74 — 3,000, 3,600 and
4,000 hp CP Rail has ordered, is typical of the advanced
technology locomotives MLW-Worthington designs and
produces for Canadian and overseas railways. This latest
model has many new features including the MLW-
Worthington universal chassis, centralized air system and
Hi-adhesion truck.

Our sales engineers would like to talk to you about the
new diesel locomotives.

- Transportation Division

MLW-Worthington Limited
Montreal, Quebec, Canada
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Committee, to fulfill this obligation,
report to you on progress which
has been made, encourage you to
participate in research and devel-
opment pertaining to these prob-
lems and to take advantage of ex-
perience of others who feel they
have made progress.

The topics and sub-topics assign-
ed to this Committee for this year
are as follows:

Trucks and Related Equipment

A. Wheel Wear

B. Brake Rigging

Cab Equipment

A. Speed Recorders:

B. Sanitary Facilities
Egmes—E M.D.—G.E.—Alco
Water Leaks
Fuel Injection Equipment
Crankcase Protectors
Spark Arresters and
Exhaust Systems
Air Filtration
Turbochargers
Air Compresans—Gardner Denver

and Westinghouse

A. Crankshaft Failures

B. Cylinders

C. Air Filtration

w ewsE

2. TRUCKS AND RELATED
EQUIPMENT:

A. Wheel Wear: Much has been
said and written during the past
five years by this Comimttee con-
cerning the problem of wheel wear.
Let us review some of the wheel
wear tests that have been conduct-
ed and their results.

In 1965, this Committee started
reporting on a special test being
conducted by a railroad on AAR-40
multiple-wear wheels with a 1 3/8-
inch flange thickness and 3/4-inch
radius in the throat of the flange,
as compared with the standard
1 5/32-inch flange and the 11/16-
inch radius throat. These wheels
have a 5 5/8-inch rim width and
are mounted back-to-back at 53 1/8
inches, All test units after Nos. 1
and 2 had wheels matched on the
same axle, to the same tape, and
a maximum hardness differential
of ten points Brinell. Acceptable
Brinell hardness for these wheels
is 310 minimum, with 330 prefer-
red. Following are results of seven
of nine units which completed the
test:

Unit Type Total Miles Service Remarks

1 F9B 635,761

2 FoB 543,199 Average Mileage
3 F9B 364,196 521,056

4 GP35 337,729

5 GP35 353,519 Average Mileage
6 GP35 323,407 349,683

7 GP35 384,066

*Approximately 50,000 miles service lost account flat spots.

Results of this test indicate F9B
type power had a 309%-409% in-
crease in wheel life on the wide
flange wheel, compared to the con-
ventional width flange wheel, while
Class GP35 units experienced only
a slight increase over the conven-
tional wheel.

Another road reports on testing
of wide flange wheels with stand-
ard contour against wide flange
wheels with Heumann contour.
This test began in November 1968
on four SD35 units. When units in
these tests were used exclusively
in main line freight service, wheels
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VAN DER HORST
Knows

Surface
And...

It corrosion, wear, abrasion and scor-
ing have knocked schedules oul of line,
and inflation racked up budgets —i's
time to call Van der Horst. We make your
surfacing needs easy for you . .. becauss
Van der Horst knows more about this vital mainte-
specialty Is Industrial chrome plating — with our
d Vandes . And in the uniikely case
that one of our pn:cnwu is not the complete angwer, aVan der Horst technician in one of the
Sorvice Cenlers will find the solution. If your need is a Diesel engine piston or liner, a
tod or shaft, or & compressor, mixer of pressure vessel for the process industries,
either chrome plating or another metal rmlsnmgnrmbuuulng process
from Van der Horst can help slash maintenance costs ... and

. win the war against inflationary operating expense!
VAN DER HORST CORPORATION

l A subsidiary of Powar Products
34 ROZZI PLACE, SOUTH SAN FRANCISCO, CALIFORNIA §4080

SERVICE CENTERS ... for ail your surface finishing —
314 Peansyivania Ave., Olean, New York | * Phone (T18)372-5200 2610 South Shieids Ave., Chicago, illinois 80618 « Phone (312) 225-1288
Carnes Grove & Deiphine, Terrall, Taxas 75180 « Prome (214) SE3-5757 438 Bawchet Street, Loa Angeles, Cait. B001 + Phone (213) 6291481
Zwolie, Hodand and Lowestoft, Engiand
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were condemned for high flanges
before they approached condemna-
tion point for sharp flanges, conse-
quently, no additional service life
could be realized by wide flanged
wheels. When these units were
used in pusher type helper service,
a 50% to 60% increase in wheel
service life was attained. How-
ever, to restore wide flange wheels
to the 1 3/8-inch thick flange or
original thickness, required wheel
removal and restoring profile in a
wheel lathe, or purchase of addi-
tional cutter heads and blades for
wheel truing machine. It is felt
there is little to be gained by the
use of wide flange wheels, when
the following facts are considered:
1. Amount of tread metal remov-

ed to restore to a 1 3/8-inch

wide flange. (One turning.)

2. Cost to remove wheels and re-
profile in a wheel lathe, (Aver-
age 120 man hours.)

Another road reports as follows:

“We ran a test on cast steel and
wrought iron wheels, one truck un-
der a SW 1200 being cast steel
wheels and #2 truck, wrought steel
wheels. The trucks under our SW

1200's are Flexi coil with friction

type journal hoxes. After fifteen

months of service, 46,680 miles,
wheel wear on both trucks aver-
aged out the same. Flange thick-

ness 1/8"" wear, rim thickness 1/8"

wear, flange height 1/8" increase,

with 1/16”" hollow wear. All wheels
are B type. We have modified

brake heads on trucks and use a

V-145 Cobra brake shoe.”

Last year we reported results of
still another cast steel versus
wrought steel wheel test, in which

for PROVEN dependability. . .
a ,

STUCKI
rolled steel
side bearings

e T

&
mrmsra

A. STUCKI CO.

OLIVER BUILDING, PITTSBURGH 22, PA.



Locomotive Maintenance Officers Association — 1970 69

PEACOCK
QUALITY
PRODUCTS

PROVEN

SAFE ®© POSITIVE ® RUGGED © DEPENDABLE

PEACOCK HAND BRAKES

FOR

RAILROAD FREIGHT AND PASSENGER CARS
DIESEL LOCOMOTIVES

PEACOCK BRAKE REGULATORS

NOW INSTALLED ON
OVER 375,000 FREIGHT CARS

ELLCON-NATIONAL, INC.

30 KING ROAD TOTOWA, N.J. 07512
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it was pointed out, that average
rim thickness of new cast steel
wheels was somewhat less than
wrought steel wheels and exclu-
sive use of cast steel wheels, even
under optimum conditions, would
be expected to result in a slightly
shorter service life and a corre-
sponding increase in wheel change
frequency. If cast steel wheels are
furnished with equivalent rim
thickness, performance would be
equal.

Several other roads are conduct-
ing tests which should he of inter-
est. One test involves two new
SD40 locomotives which went into
service in November 1968. First
test unit has EMD wide flange Uni-
point cast steel wheels on No. 1
truck and narrow flange multiple-
wear wrought steel wheels on No.
2 truck. Second test unit has nar-
row flange multiple-wear wheels on
No. 1 truck and EMD wide flange
Uni-point wheels on No. 2 truck.

Initial wheel test data is summarized as follows:

Wheéel Tape Brinell Carbon Flange
Test Unit Truck Size Hardness Content Width
1 3t 345 - 331 - 0.64% - 1-28/64" -
346.5 341 0.67% 1-30/64"
1 2 343 - 321 - 0.65% 1-19/64” -
347 341 1-20/64"
2 1 343 - 321 - 0.65% - 1-19/64" -
347 341 0.66% 1-20/64"
2 2 345 - 321 - 0.64% - 1-28/64" -
346 341 0.67% - 1-30/64"

Another Committee member re-
ports the following:

“Wide flange wheels were order-
ed for this evaluation with the fol-

tives:

Unit Type
EMD GP-40
EMD GP-40
Alco C-628
Alco C-628
EMD SD-40
EMD SD-40

Based on performance of above
wheels, we have placed orders for
120 additional wide flange wheels
to be applied in 1970.

In addition to above, we have
just received 25 new EMD SD-45
units equipped with wide flange

lowing specifications:

AAR wide flange wrought steel
wheels, class BR with rim brinell
hardness range 310-330, 330 prefer-
red.

Test wide flange wheels have been applied to the following locomo-

Date Miles to First
Applied Wheel Turn
s b L A e Ay o i
12-12-68 67,000
3- 7-69 = on
SrIO-ROME O e T s t
2-17-69 46,000
1- 6-69 35,000

“Uni-Point” wheels. We intend to
follow wheel wear on these units
very closely, along with units al-
ready equipped with wide flange
wheels.

Another member of the Commit-
tee reports, with purchase of new
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FCC FLANGE CUTTERS

WORK FAST!
EASY TO USE! \
MORE ECONOMICAL!

FCC Flange Cutters cut

high flanges fast, making WHEEL TRUING
drive wheels safer, and BRAKE SHOES
thus meet every safety Remove flat spots, un-
standard. Now, with new, even ridges and other
tough, “throw-away" car- uneven drive wheel
bide cutter inserts, they spots economically.
are more economical than

ever.

STOCK TO MEET YOUR NEEDS!

WHEEL TRUING

628 W. Baltimore Ave.
Detroit, Michigan 48202 BRAKE SHOE CO.

Telephone 873-0500 “*‘Abrasive Brake Shoes since 1898
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GP-38 locomotives, a group of ten

were designated for tests of wide

flange “Uni-Point” wheels.

EMD has been very active in the
testing of new wheels and wheel
contours, and all or part of the
preceding tests mentioned have
been joint tests between EMD and
the railroads involved. EMD has
offered the following comments:

“In our many field tests we
have seen no discernible differ-
ence in wear between the cast
steel wheels and the wrought
steel wheels. A recent survey of
one road’s test data indicated
slightly greater wear for cast
steel wheels, but differences are
within the accuracy of the meas-
urements taken. Also, in our test
work we have not seen any wheel
failures or failure indications of
cast steel wheels.”

In conclusion, it appears wide
flange wheels can be used advan-
tageously on flange cuiting rail-
roads operating in hilly and curv-
ing territories. Although not con-
clusive, wrought steel wheel versus
cast steel wheel tests, reflect equal
wear rate. However, a cost sav-
ings may be realized on cast steel
wheels because of less machining
required, due to manufacturing
methods, which hold casting to
closer finished sizes on hubs.

Several roads have developed
data, indicating an increase of
wheel wear on units equipped with
IDAC wheel slip control system,
associated amount of sand, and
length of sanding time. EMD com-
ments:

“IDAC controls wheel slip by
recognizing the condition in its
earliest stages and almost instan-

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.

Aex

CORPORATION

Railroad Products Group,
VALLEY ROAD, MAHWAH, NEW JERSEY 07430



Locomotive Maintenance Officers Association — 1970 73

CRODON{

The Chrome Plate

TRADE MARK REG. U.5. PAT. OFF.

application

engineered

fgr _
diesel engine
cvlinder liners

CHROMIUM CORPORATION of AMERICA

diesel cylinder liner finishing plants

CHICAGO, ILL. 60638 CLEVELAND, OHIO 44105
6410 WEST 51st STREET 8701 UNION AVENUE
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taneously removes and gently re-
applies small inerements of pow-
er thus retaining highest possible
tractive effort consistent with a
given rail condition. Previous
wheel slip circuits recognized slip
condition later, reacted slower
and removed and reapplied fair-
ly large blocks of power thereby
generating a lower overall aver-
age tractive effort.

“In general, railroads which
operate in hilly territories and
over curving right-of-ways, re-
quire maximum available ad-
hesion, thus generating high av-
erage tractive effort which
means simply that more horse-
power is transmitted to wheel-
track interface thereby estabh-
lishing the condition for maxi-
mum wheel wear.

“Conversely, railroads which
operate at higher speed with
lower adhesion requirements fre-
quently report less wheel wear
with IDAC equipped units prob-
ably due to more rapid recogni-
tion of slip conditions and overall
lesser sander requirements.

“We have noted through the
past year or so that some rail-
roads are getting into trouble
with IDAC equipped units be-
cause they do not maintain
wheel size matching within the
specified limits. Following are
tabulations of the recommended
wheel size limits for non-IDAC
as well as IDAC equipped loco-
motives.

“On non-IDAC equipped loco-
motives the maximum wheel size
differentials should be a maxi-
mum of two tapes between
wheels on one axle, a maximum
of 3/4 of an inch in diameter be-
tween wheels in any one truck
and a maximum of 3/4 of an inch
in diameter between wheels un-
der any one locomotive.

“On IDAC equipped units a
maximum of two tapes between
wheels on any one axle, a maxi-
mum of 3/4 of an inch in diame-
ter between wheels in any one
truck, and a maximum of 1%
inches in diameter between
wheels under a given locomo-
tive.”
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So we didn’t invent the wheel

The railroad wheel, that is. We've still had a lot to do with making its
operation safe, efficient, profitablee. WABCO has over 600 railroad
patents—more than any other company. Fact is, we're the world's largest
producer of railway and rapid transit signal and control systems. Our
products for improving rail service include:

e Centralized Traffic Control Systems

e Automatic Classification Yards

e Two-Way Radio and Inductive Communications

e Automatic Train Control

o Automatic T'rain Operation

e Automatic Car Identification

e Highway Grade Crossing Protection
WABCO's railroad hardware and software have been battle-tested in
the tough proving ground of railway services. This tradition of dynamic
excellence, begun in 1881, is at your disposal today. How can we help
you? Contact: Westinghouse Air Brake Company, Signal & Communica-
tions Division, Swissvale Post Office, Pittsburgh, Pa. 15218.

WABCO
NN

An American-Standard Company
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WHEEL PROFILES
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WILSON HELPS You

REDUCE MAINTENANCE

Wilson nf!er:oolmg elements moy be mounted
as shown or in other orrangemenlts as required,

@ “LIFETIME ELEMENT"
@ HIGH THERMAL EFFICIENCY

AND REPAIR COSTS

WILSON AFTERCOOLERS
Water and oil vapors entrained in
compressed air cause increased main-
tenance and repair, as well as pos-
sible freezing and other failures of
air operated equipment. If aftercool-
ing is adequate between the compres-
sor and No, 1 main reservoir, these
vapors are precipitated in the res-
ervoir where they may be easily
removed. The standard Wilson after-
cooler is mounted on the roof of the
locomotive unit—compact, out of the
way and performing with high ther-
mal efliciency. Two sizes—equivalent
to 180 feet of 114" standard pipe, or
equivalent to 90 feet of 114" standard
pipe.

@® EXTREMELY RUGGED
® COMPACT DESIGN
i R S B S S

WILSON INTERCOOLERS

Wilson intercoolers are in service
on more than 6,000 units of 47
railroads — providing  consistently
reliable interstage cooling of com-
pressed air for multistage com-
pressors. Due to their ability to
withstand constant vibration, Wil-
son intercoolers are maintenance
free, requiring only periodic clean-

ASK FOR BULLETIN 4]

WILSON

6 North Michigan Avenue,

ENGINEERING
CORPORATION

\1

Chicago, lllinois 6060'2
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|
i 53-1/4" Pack-io-
| Back Wheel 5;ucing
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53-3/8" Back-to-
Back Wheel Spzcing
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FreightMaster has the industry’s most
complete selection of Hydraulic Cushioning Equipment

TYPE HD-E AND HD-F FREIGHTMASTER UNITS

Superior cushioning capacity unit provides 15"
hydraulic stroke in each end of the car, Test
results under AAR type conditions resulted in
almost 13 mph with under 500,000 1b coupler
force . .. 14 mph at 570,000 Ib coupler force in
squeeze, No other system can match this per-
formance without adding thousands of extra
pounds to a car weight. Available for both E
and F type couplers.

TYPE SP-E FREIGHTMASTER

Proven end-of-car cushioning concept with 7”
hydraulic travel. Installs easily into the space
required for 2494” standard draft gear. QOut-
standing performance includes 9.25 mph at
500,000 1b coupler force and a speed of 12.82
mph for 1,250,000 lb coupler force in the
squeeze test,

TR e — — . . - -
[ o= e RS SRR U T AL I S e fis

TYPE E AND F FREIGHTMASTER UNITS

Modern end-of-car hydraulic cushioning started
with these highly efficient FreightMaster units
—over 27,000 car sets are now paying off by
helping protect cars and cargo for over 50 pro-
gressive railroads and private car lines.

TYPE AR-F FREIGHTMASTER

Designed to apply the proven cushioning prin-
ciple of FreightMaster's 10” hydraulic stroke
units to Low-Deck Auto Rack Flat Cars where
60" coupler is required. New or existing car in-
stallation is fast and performance is identical to
Type E capacity.

[ — —

/';einasfef » NEW CONCEPTS OF INCREASED

« PROTECTION FOR CARS AND MEMBER

A Halliburion Company- CARGD THROUGH RESEARCH RP,

P.0. Box 40555 + Fort Worth, Texas 76140 « Canada: Hawhker Siddeley Canada Ltd., Montreal « Mexico Baiwir l

caness
Materiales y Servicios Ferroviarios, S. A, Av. de los Insurgentes Sur No. 1824, Mexico 20. D. F. Lo
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B. Brake Rigging: Members of
this Committee report that they
have not found a solution to the
overriding brake shoe problem on
the single shoe, low mounted brake
cylinder, six wheel E.M.D. truck.

Some SD locomotives with the
original single shoe brake rigging,
exhibit constantly overriding brake
shoes. It was found during a sub-
stantial period of time that a num-
ber of physical conditions, in addi-
tion to component wear on the
truck, contribute toward the cause
of constantly overriding brake
shoes. It was also determined that
a number of modifications have to
be made in the attempt to correct
and prevent this undesirable con-
dition.

Practically all constantly over-
riding brake shoes have occurred
at the location where one brake
cylinder operates two brake shoes
(two-shoe-cylinder location). It
should be pointed out that not all
two-brake-shoe cylinder locations
on a locomotive, and not all loco-
motives with this brake rigging ar-
rangement, experience constantly
overriding brake shoes.

A slight constantly overriding
brake shoe condition has been ex-
perienced at locations where one
cylinder operates one brake shoe
when the non-metallic ferrules in
the brake head exhibited extreme
wear. The wear is such that the
ferrules are no longer cylindrical
but elliptical at both the I.D. and
0.D. When constantly overriding
brake shoes occur at the two-shoe-
cylinder position, they are usually
accompanied by stabilized bars
that are bent outward permanent-
ly. Effect of excessively bent out
stabilized bar itself is to hold as-
sociated brake shoe outboard of
normal shoe to wheel position and
perpetuate a condition of a con-

stantly overriding brake shoe. Pos-
sibility of a constantly overriding
brake shoe occurring depends on
severity of outboard position of
shoe relative to wheel. Once a shoe
wears concave to edge of wheel, a
constantly overriding condition ap-
parently becomes self perpetuat-
ing.

It should be pointed out that
since brake rigging is hung from
truck frame, brake shoes and asso-
ciated brake rigging must have
flexibility of lateral movement
along with wheel and axle assem-
bly as it moves laterally within
the rigid truck frame during curve
negotiation. Stabilizer bars, there-
fore, must be flexible enough (o
allow lateral movement rigging
without sustaining permanent de-
formation but be sufficiently rigid
to guide brake shoe properly fo
wheel tread when brakes are ap-
plied.

Brake shoes on SD locomotives
should not be more than 3-3/8”
wide. Some freight car shoes are
4" wide (Cobra V-139). These, on
occasions, have been inadvertently
used on locomotives by some rail-
roads. Result, obviously will be a
permanently bent out stabilizer bar
and a permanently overriding
brake shoe.

Again it should be kept in mind
that stabilizer bar arrangement
must have sufficient flexibility to
allow brake levers and associated
components, which are suspended
from truck frame, to move later-
ally with wheel-axle assembly. Ar-
rangement must be rigid enough
to guide brake shoes properly to
wheel tread when brakes are ap-
plied and to keep rigging from
jostling when locomotive is in
transit with brakes released.

One member reports the follow-
lowing: “We are still having a
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LOOKING FOR
A BETTER PEDESTAL LINER?
LOOK AT NYLATRON® GSM.

e Nylatron® GSM pedestal liners are cast nylon parts with self-
lubricating molybdenum disulphide right in the liner. One piece
design and self lubrication mean better wear resistance, better fit,
and less wear on mating surfaces.

e Nylatron GSM liners will provide wear life better than 1060
steel and at least comparable to manganese steel. They withstand
rough installation handling, and eliminate breakage in service.
e Nylatron GSM liners virtually eliminate wear on mating journal
box wear plates. A better fit is maintained between liners and
journal box and maintenance costs are reduced.

e Nylatron GSM pedestal liners are one piece construction. They
eliminate problems with two piece liner assemblies which can come
loose and cause excessive wear on the pedestals that can require
welding to rebuild.

e Nylatron GSM liners weigh only 1/6 as much as manganese liners
and are easier and safer to install.

e Nylatron GSM pedestal liners are available from your locomotive
builder.

e Nylatron GSM should also be considered for other areas of high
abrasion and wear on your Iocomotives

! COHPDRATIDN

ENGINEERED PRODUCTS DIVISION
Reading, Pennsylvania 19603, U.S. A.

vou nuto



82 Committee on Diesel Mechanical Maintenance

multitude of problems with brake
rigging on single-shoe design EMD
six-wheel trucks. We have applied
various modifications as recom-
mended by EMD and as of this
date have not found a satisfactory
correction. As a result of troubles
we have experienced with this
truck, we have changed our new
locomotive specifications to include
clasp type brakes and high mount-
ed brake cylinders on all future
orders of EMD six-axle units.”

Other members report they have
replaced 3/8 inch by 2 inch sta-
bilizer bar with % inch.by 3 inch
by 3 inch angle iron to keep shoes
in line with wheel.

One other complaint received
about this truck is relatively short
life of brake cylinder packing cup,
which has been attributed to brake
cylinders when releasing, creating

a partial vacuum, drawing in road
dirt, etc., through vent on the non-
pressure head.

In view of the fact that this prob-
lem exists on the SD 40 and SD
45 locomotive trucks, built between
September 1965 and February 1967,
railroad members of this Commit-
tee feel that the recommended
modifications to these trucks are
not the complete solution and it is
imperative that builder take an-
other look at this three or four year
old problem.

3. CAB EQUIPMENT:

A. Speed Recorders and Drives:
Brought to attention of this Com-
mittee was expense that is incur-
red annually on speed recorder
maintenance and servicing, re-
moval of and application of speed
recorder tapes.

Results of a recent study, con-

Compliments of

CHICAGO PNEUMATIC TOOL
COMPANY
Suppliers to Railroads for

Sixty-five (65) Years




Locomotive Maintenance Officers Association— 1970

83

YORTAGOOL

Water Cooler with Spare
Vortex Refrigerating Unit!

2009% or more cold water with Vortacool . . . the
low maintenance water cooler designed specif-
ically for railroad use. 200%, even 3009 more
cold water availability! And now, you can stock up
during this limited time offer, With each Model
WC-200V Vortacool you purchase, we'll include a
spare Vortex refrigerating unit. That way, your
maintenance people simply replace the Vortex
unit for routine cleaning and clean the replaced
unit at a more convenient time. In just 5-10
minutes, the unit is replaced; this assures virtually
continuous performance for your Vortacool.

Simple, efficient, air operated Vortacool is cov-
ered by a five year factory warranty and is the
industry's model for low maintenance. Now we're
making simple maintenance even simpler. Send
for this Special Offer today!

NEW IMPROVED MODEL WC-200V

Very Special $ 00
Limited Time Offer!

Cleve-Tek Products designed for low maintenance
operation: Megawatt Hour meter / U-Sonic Ear /
Filter-X-Tender / Coupler Blocks / Tracon Cross-level
Measuring System / OC-1 Preamplifier / Pen-Gwins
/ Sno-Go / Spectra-Check Qil analysis / Switch
Heaters / Water Seals / Propak Products

I Products designed for low-maintenance operation!

% GLEVELAND TEGHNIGAL GENTER, ING.

13600 Deise Avenue -+ Cleveland, Ohio 44110

*® Trademark, Cleveland Technical Center, Inc.
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ducted by an Eastern railroad, re-
vealed cost of speed recorder and
speed recorder fape maintenance
was in the neighborhood of $200,-
000 a year.

One road reports:

*“All of our recorders are Chica-
go Pneumatic. We change record-
ers and angle drives on annual in-
spections. Our biggest problem is
getting too much grease in liner,
which penetrates into recorder and
then recorder sticks.”

Another member reports they
use bhoth Barco and Chicago Pneu-
matic speed recorders. They are
changed out only at heavy over-
haul, which is six years, or when
they fail. Also, this road requires
a speed tape on all units in a con-
sist.

Several roads report that tapes
are not used on freight units, but,

are used on passenger locomotives
only.

Another member reports the fol-
lowing:

“All of our road units, with a few
exceptions, are equipped with me-
chanically driven Chicago Pneu-
matic or Barco speed recorders.
These recorders are changed out
and reworked each time the unit
is overhauled (approximately 42
months). The recorders are peri-
odically calibrated at 21 month in-
tervals or whenever a malfunction
is reported. Periodic calibration or
track-side calibration is performed
with a company designed and built
test set, which consists of two
main parts, Drive portion uses a
high-torque electric motor to drive
a gear box, which provides output
shafts and connections suitable for
connecting to flexible drive shaft

T~
p el

organite
can make:

Carbon brushes to meet the needs of modern rail-
roads: For over 60 years Morganite superiority has
been acknowledged by railroad men the world around.
To meet the operating requirements of your traction
motors and generators, call the man from Morganite.
Morganite Incorporated, 60 East 56th Street,
New York, N.Y. 10022 (212—421-7910)
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Where can you invest
to get a 23% return?

Right here.

Invest in a Standard Wheel Truing Machine
—then watch your savings mount up!

Where do the savings come from?
Less time. Less labor. Less out-of-
service time. The Standard Wheel
Truing Machine permits four or five
reconditioning operations per wheel,
not three. A true milling machine, it
need not cut as deeply as lathe tools.
One railroad that kept careful records
found the Standard Wheel Truing
Machine returned 23.64% of its cost
in the first year on the job. Perhaps
you can do better! One thing sure:
You can do no better than to talk with
your Standard representative.

STANDARD RAILWAY EQUIPMENT
division of STANRAY CORPORATION

Hammond, Indiana « Chicago
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of each type instrument to be
tested. A tachometer-generator is
also mounted on gear box to pro-
vide an output proportional to main
drive shaft speed.

Second portion of system is a
control box, which contains rheo-
stat for regulating drive motor
speed and a speed indicating met-
er that shows main driver shaft
speed in miles per hour.

Our policy regarding speed re-
corder tapes is that each unit of a
locomotive consist, is to have a
tape installed and the recorder in
proper operating condition. Tapes
are renewed only when nearing de-
pletion. Used tape is retained for
a period of seven days unless un-
usual circumstances dictate other-
wise, It is not our policy to read
recording tapes except for special
reasons.”

As you can see, there is consid-
erable differences in frequency of
recorder overhaul periods and re-
corder tape maintenance.

It is the recommendation of this
Committee, that the speed recorder
manufacturers look at their present
day machines, which have experi-
enced very few changes, during the
past twenty-twenty-five years, with
the thought in mind of improving
their accuracy and reliability.

B. Sanitary Facilities: Contain-
er Type Toilets:

Several manufacturers have de-
veloped designs for container type
toilets. One type requires a change

of water, to which is added a chem-
ical. A flesh cycle pumps the wat-
er from a filter to flush the hop-
per. These require servicing by
dumping the sweep tank into a
holding wagon or directly to the
sewer. Servicing periods depend on
the amount of use, type of service,
and the capacity of the holding
tank.

Other designs have used heat de-
veloped from electricity, fuel oil,
or propane. The disposal cycle in-
cinerates the waste and a fan runs
to circulate air during the eycle.

Each design has its good and bad
points. It behooves each railroad
to become familiar with what is
available so that the best design
can be selected to best suit its
needs.

Several reports received con-
cerning an incinerator type toilet,
indicate an odor problem exists on
some applications. The location of
the present vent line, where it ter-
minates below the underframe, is
being investigated to assure that
back pressures are not created by
traction motor exhausts or move-
ment of the locomotive. An ex-
haust fan, on a time cycle, to as-
sist venting odors, is being investi-
gated.

Several members of this Com-
mittee report they are currently
testing the chemical type toilets,
but to date, results are not con-
clusive.
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AWAR

FOR CUSTOMERS
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Monogram'’s 12800-001

ALIASES

New-matic toilet, Air-operated toilet, Self-
contained toilet, Recirculating toilet, Flushing
toilet.

LAST SEEN IN

Cabooses, Locomotives, Camp Cars, Bar Cars,
and Passenger Cars.

for Monthly Service, Economy, Low cost, De-
pendability, Immunity to freezing temps. and
only ONE moving part.

Any information leading to the capture of a
~ 12800-001 air toilet may be obtained from:

3226 Thatcher, Venice, Calif. 90291
Phone: (213) 870-8772
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Fig. 4 — Typical
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Application of Propane Tank for Incinerator Type Toilet



Introducing: Parker Intégral

diesel head gasket. Proven

.concept. Over 100,000 in service.

= New: Raised shield areund each seal for
total protection against exhaust and com-
bustion gases. o
= New: Reconfigured seal cross section for -
optimum volume/ void and maximum life.

= Now: One seal: P/ N 698058 fits all
cylinder models B thru E.

(That's right! 567's & 645's.)

= Exclusive: Raised fireseal around |.D.—

a Parker first for positive combustion sealing.



You say your
metal-reinforced
rocker arm seals
stop oil seepage
dead in its tracks?

oo Youbet. And they're

a snap to install with these
self-aligning tabs...

Ef’

Any other annoying LID
or COVER SEALING problems?
” N
% ¥ Let us help you solve
S‘“{_ them with this NEW, proven
concept!

P/MN 678832




PIN 688420

What's your
installation time
p' on these new
type water
jumper seals?

== ——
PIN 5-294.8455.7 O-RING

Five-six seconds. n
They seat with bolts in \
place. And when you max

torque these babies,

there’s no doubt about it!
e u

E?

..and Water Jumper Seals _
are available separately

P/N 688420

or in kit form. %1 ;(,
Ask about Water Jumper
Kit No. 698021 ]‘Z

PIN EBB766

~—-—



What's so hot about your all-metal
exhaust stack base seal?

N ‘ =

For one thing, it
stays tight on the job...

\even at 650°F. 4

Ve

Porkerr

Parker’s
new exhaust stack
base seal torques to maximum,
stays tight under temperature condi-
tions and time periods that normally destroy
conventional stack seals. Eliminates periodic
retightening due to vibration in service, It's
. part of a complete line of service-proved
N ,"_ locomotive seals. For full information, get
.~ . our free Railroad Seal Handbook

N . (J)-5841). Parker Seal Company,

Ju L' Culver City, California
\ 90230

P/ N 688098
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NOW

More and More Large Railroads Are

Completely Standardizing
On Their Use Of

IMAHLE ristons

In Their ALCO and BALDWIN DIESELS
ITIAHLE Performance Records Confirm Their:

1. OUTSTANDING DEPENDABILITY.

2. REINSTALLABLE after the second and third cycle of service.
3. LOWEST NET COST because of their LONG LIFE.
4

. CONFIRMED PERFORMANCE — made possible by 50 vyears
of specialized experience in producing over 250,000,000
pistons to date, in sizes as large as 19" diameter.

Distributed by:

McDonald Railway Supplies, Ltd.

100 Talbot Avenue, Braddock, Penn. 15104
and
2185 Madison Avenue, Montreal, 261, Quebec, Canada

Manufactured by:

Mahle Komm. Ges.

Stuttgart-Bad Cannstaff,
West Germany




26 Commitiee on Diesel Mechanical Maintenance

that this is not related.”

One road reports it has experi-
enced several cracked cylinders on
a recently purchased fleet of U23B
units, while another reports water
leaks on U30B locomotives.

This is an age old problem and
to date we are still experiencing
water leaks. THIS COMMITTEE
FEELS THIS PROBLEM HAS
BEEN WITH US ENTIRELY TOO
LONG AND THAT THE LOCOMO-
TIVE BUILDERS MUST TAKE
MORE POSITIVE CORRECTIVE
ACTION,

B-1. E.M.D. INJECTORS: Rel-
atively short life of the EMD five
and six hole injector nozzle is of
prime concern to many railroad
maintenance officers. Nozzles in-
spected and condemned for enlarg-
ed orifices indicated service peri-
ods as low as three to seven
months.

One member reports that when
reworking “E” injectors, approxi-
mately 75-80% of nozzle tips are
serapped because of enlarged ori-
fices. Examinations indicate the
orifices enlarge to approximately
twice the normal diameter and sta-
bilize at this dimension.

EMD comments: “We have re-
cently completed a test over two
years duration wherein perform-
ance of over 200 current model in-
jectors was monitored in the field
on two Western railroads using
medium to low quality fuels. Test
results indicated that mean life of
injectors operating under these
conditions would be slightly over
three years before calibration be-
came condemning at high end of
tolerance range.

We recognize the fact that this
probably represents a slightly
shorter life than could be obtained
with 567B or C engine injectors,
but is still very reasonable when

you consider that current model
of higher horsepower engines re-
quire that injector output be at
least 70% higher per unit time than
that of older engines. Generally
speaking, where high injector tip
wear rates are noted, one or more
of the following conditions exist:

1. Contaminated Fuel: Most rail-
roads have good way-side filtra-
tion units and maintain ele-
ments in these as well as loco-
motive filters. Occasionally,
however, fuel is supplied from
a refinery with finely divided
particulate material in suspen-
sion in fuel which filters can-
not remove and this is the type
of material which causes seri-
ous erosion wear to the injector
tip orifices.

2. Sea Water Contaminated Fuel:
A few of our customers who
buy fuel delivered by tankers
occasionally run into a problem
of sea water contamination
which directly results in rapid
erosion and/or corrosion of in-
jector tip orifices.

3. Algi in Fuel: Railroads stor-
ing fuel in above ground tanks
in areas where ambient tem-
peratures vary broadly between
day and night and particularly
in humid territories, frequently
experience algi or bacteria con-
tamination problems. The stor-
age conditions outlined above
promote rapid formation of con-
densation within fuel storage
tanks and algi or bacteria grow
and multiply at water to fuel
interface.  These organisms
eventually die and are ingested
into engine fuel system where
they plug filters, starve injec-
tors for fuel oil and cause fail-
ure due to insufficient fuel cool-
ing."
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Spark Arresting Manifolds for
EMD Locomotives by HARCO

SPARK ARRESTERS

APPROVED: APPLICATIONS:
TAB6 E7, E6 & E3
8ABS SW1, SW2, SW1200 & others w/8” stack
10AB8-8 SW7, SW9, SW1500 & others w/8%" stack
10AB12 SD, GP7, SW§, SW900
12AB12 GP9

32379, 32379B (pair) F3. F7, F9, FP. GP7, GP9, SD without
dynamic brake
44379 & 443798 (pair) EMD Swirl type manifolds

HARCO MANUFACTURING CO.

7700 S. W. 69th AVENUE
PORTLAND, OREGON 97223
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B-2, GE NOZZLES are not satis-
factory after ome year's service.
Many dilutions and sticking noz-
zles are experienced after six
months of service.

B-3. INJECTOR OR
NOZZLE RENEWAL:

It was found that most railroads
have one practice in common, that
is, the injector or nozzle is renew-
ed whenever a cylinder is changed
for any reason or when an inspec-
tion or Kiene test reveals the in-
jector or nozzle is leaking.

This problem has existed too
many years with too little known
about the corrective measures tak-
en by the manufacturers to im-
prove this condition.

C. Crankcase Protectors: The
Committee has received reports
that considerable difficulty is be-
ing experienced with crankcase
pressure and low water shut down
device on EMD 645 engines on SD-
45 locomotives. This device in
many cases is too sensifive and
shuts the engine down for no ap-
parent reason. One reported cause
for false shut downs, is the loss of
sensitivity, due to brinelling of ball
retainers in the retainer cup.

Another member reports, that
until recently, experience indicated
there was no need of periodic
changeout. The apparent periodic
exercising of the device had pre-
vented shut down failures. Lately,
this procedure fell into disuse and
the end result looks like a failure
to operate.

IT IS THE CONSENSUS OF
THIS COMMITTEE, THAT THE
ENGINE PROTECTOR ON ALL
MAKES OF ENGINES IS A VERY
IMPORTANT COMPONENT AND
THE MAINTENANCE COST IN
RELATION TO ITS POTENTIAL
COST SAVINGS IS NOT CONSID-

ERED EXCESSIVE. MAINTAIN-
ING THIS EQUPMENT SO THAT
IT FUNCTIONS PROPERLY IS

VITAL TO MINIMIZE ENGINE

DAMAGE.

D. Spark Arresters: The diesel
engine, like any other internal com-
bustion engine, forms carbon de-
posits in cylinder head exhaust
passages and in crankcase exhaust
elbows when lightly leaded. As
carbon deposits build up they
eventually break off and are ex-
hausted to the air.

Known factors contributing {o
sparking are:

1. Improper fuel injection, brought
about by dribbling, incorrectly
adjusted or sticking injectors
that deliver excessive amounts
of fuel to combustion chamber.

2. Water leaks getting info com-
bustion chamber will result in
ash deposits from water treat-
ment.

3. Excessive amounts of lube oil
getting into the combustion
chamber, which is a result of
worn valve guides or oil control
rings, will result in excessive
and wet carbon deposits in ex-
haust passages.

4. Engine operating temperature

too low can result in objection-

able carbon deposits in exhaust
passages.

Engine idling for relatively long

periods at low temperatures

will often cause a temporary
sparking condition when the en-
gine is put under heavy load.

6. Other possible contributing
causes are poor quality fuels,
dirty air filters restricting air
supply to the engine, plugged
air box drains, and plugged ex-
haust manifold drains on some
types engines.

One of the most efficient spark
arresters available today is the

&
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% J..;—... el i'.‘:.—-f%,';:
POWERFLOW=MX

ARV S Y8 T EM THEW
ATR INTAKE

FOR- --

AIR BOX CLEAN UP

INCREASED POWER ASSEMBLY LIFE:#:*

RESULTING IN---

EXHAUST EMISSION REDUCTION

IMPROVED ENGINE PERFORMANCE

*%Field tests available upon request show
over 40% reduction in power assembly change-
out rate with POWERFLOW-MX,

CARRIERS SUPPLY COMPANY
824 HANLEY INDUSTRIAL CT,.
Sl EOUIS, MISSOURI 53144
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turbocharger. A turbocharger en-

gine should give no trouble from

sparking. One known exception is
on EMD turbocharged engines.

That is, the carbon build up on the

eductor tube which under heavy

load will break off.

Spark arresters for normally as-
pirated diesel engines have been
developed and are available from
manufacturers. Arresters fall into
the following general categories:
(1) Fixed screen externally

mounted over exhaust. (Many
versions of this type have
been manufactured in railroad
shops.)

(2) Flexible screen (self cleaning)
externally mounted over ex-
haust.

(3) Centrifugal or swirl type in-
ternally mounted in exhaust
manifold.

(4) Centrifugal type externally
mounted over exhaust,

(5) Inertial type externally mount-
ed over exhaust.

This is a relatively new type that
has been developed and tested and
has proved to he successful.

Centrifugal or Swirl type directs
the gases upward, around one side
of manifold chamber setting up a
“swirling action.” Centrifugal
force of this swirling action keeps
larger carbonaceous particles
swirling around perimeter of cham-
ber, breaking into smaller particles
and cooling them simultaneously
before being discharged or divert-
ed into externally mounted traps.

One road reports, that a recently
concluded test indicates the intern-
ally constructed centrifugal or
swirl type is highly efficient. Also,
the so called ‘‘side pocket'” or re-

P. O. Box 323

DIESEL WATER COOLER BOTTLE

(Plastic Throwaway)

5 Quart Capacity — Model 1005 DWCB

John R. Sinding Co.

Wynnewood, Pennsylvania 19096

Translucent
Carrying Handle
Screw Cap
Unbreakable
Economical

Sanitary
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YOU'RE IN STERLING
=_ __ COMPANY

when you specify 3

RAILMASTER ENAMEI.

Ten major railroads and a host of smaller lines are on
the right track with Railmaster Polyurethane Enamel.

Specify Sterling’s Railmaster Enamel for locomotives,
tank cars, cabooses and hopper cars (FDA-approved).

] standard of Qualiey }—

STERLING LACGQUER MFG. CO.

3150 Brannon Ave. e St. Louis, Missouri 63139 o 314/776-4450
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tention trap has some side advant-

ages in that it can narrow down a

bad power assembly or an injector

to four cylinders.

Last year this Committee report-
ed on a railroad that was approach-
ing control of locomotive sparking
by introducing a chemical-laden
oil info engine air stream. This
road has now equipped approxi-
mately 200 units, with either siph-
oning system or pressure system.
The original or siphoning system
required considerable maintenance
because of suction leaks and plug-
ging of nozzles. Maintenance on
the new pressure system is report-
ed to be negligible.

Additive formulation is fogged
into intake air system at the rate
of 3/4 to 1 gallon per 24 hours in
16 cylinder engines and 1 to 1%
gallons per 24 hours in 20 cylinder
engines. It is felt that four results
are being accomplished with this
system.

(1) Carbon deposit reduction and
reduced tendency of carbon
particles to conglomerate as
they pass through the exhaust
system.

(2) Smoke reduction, through the
use of a smoke suppressant.

(3) Increased piston cleanliness
through use of a material to
reduce ring groove deposits
and keep ring belt area free
of lacquer deposits.

(4) Reduction of power assembly
wear rates through the use of
an additional lubricity agent.

One other railroad reports, that
it has equipped 27 units with the
chemical atomization principle and
the reports are encouraging.

Typical properties of the formu-
lation currently being used are:
Viscosity 100° F SUS._.__.... 40.0
Viscosity -60° F SUS ... 600.0
Specific Gravity 60/60° F...__  0.88

Pounds / US Gallon.............. 7.3
Flash Point °F ... % $160
Barium Content _ . 2.0% (wt)
Calcium Content ... 1.3% (wt)
Nitrogen Content _______ 0.1% (wt)

D-1. Several members of this
Committee have reported they
are experiencing exhaust leaks on
both EMD and GE engines, ON
RELATIVELY NEW POWER.

D-1-A. G.E. Exhaust Leaks: On
the GE engines, there appears to
be a weakness in the transition
pipe, that is the pipe between the
exhaust manifold and the {urbo-
charger.

D-1-B. E.M.D. Exhaust Leaks:
On the EMD engines, we are still
experiencing leaks at exhaust man-
ifold expansion joints and some
leakage at the leg or base gaskets.
EMD offers the following com-
ments:

“Current design exhaust mani-
fold expansion joint having liner
formed and welded to face of
flange has a life expectancy be-
tween 3 and 4 times greater than
that of previous joint. We are,
however, well aware of the fact
that life of bellows falls short of
our design goals and have estab-
lished a continuing development
program aimed at improving
both material and manufacturing
techniques in order to further ex-
tend useful life of this device.

“Effective in production Janu-
ary 1, 1970, exhaust manifold
mounting flanges were increased
in thickness and bolting arrange-
ment was improved to provide
better clamping of leg to crank-
case gaskets in order to reduce
exhaust leakage at this point.
Field tests are currently being
run on a new bolting arrange-
ment for application to older lo-
comotives in the field in order
to provide better gasket clamp-
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Mr. C.M.0.—
How much per year does diesel
cylinder head replacement cost your road ?
(About $612,000 per 1,000 locomotives you operate.)

WE WANT TO GIVE YOU
38% OF IT BACK.
STARTING NowW'!

Vs

S

Jones Process Remanufactured Diesel Cylinder Heads can do just that: save
you about 389 of your annual cost for cylinder head replacement.

We make new heads from your defective ones. By remanufacturing each
head with a new cap section that gives it better efficiency than the original
head: uniform wall thicknesses internally, improved water flow and cooling,
superior metallurgy. These are not claims—they are facts we can prove to
your satisfaction.

Some 45 U.S. railroads are now specifying JP Heads for replacement—
and saving hundreds of thousands of $. We want to give you these savings
too. STARTING NOW,

Jones Process remanufactured Diesel Cylinder Heads
SEND FOR ILLUSTRATED BROCHURE DESCRIBING OUR PROCESS

Distributer for U.S., Canada, Mexico Manufacturer
RAILWAY SERVICE & SUPPLY CO. J & J CASTINGS, INC.
510 South Harding, Indianapolis, Ind. 46221 Hibbing, Minn. 55746

Phone: 317-632-5596 PHONE: 218-262-3874
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ing without having to install the

new style exhaust manifold.”

E. Air Filtration: During the
past ten years we have experienc-
ed several advantageous improve-
ments in diesel locomotive air fil-
tration.

In the early part of 1960 we were
introduced to inertial type air
cleaners. It was found, however,
inertial type engine air filter was
not as efficient as first believed.
Then came the oil bath and paper
filters.

0il bath and paper engine air fil-
ters are definitely superior to the
inertial engine air filter. EMD has
conducted tests on oil bath air fil-
ters versus paper filters since in-
ception of current 40 and 45 model
locomolives. Test results indicate
that component part wear rates of
engines equipped with oil bath or
paper filters are essentially equal.
Therefore, the choice of one filter
over the other must be made on
the basis of maintenance econom-
ics.

In some applications the oil bath
filter has required more mainte-
nance than was originally antici-
pated. Many railroads find it nec-
essary instead of six months and
are cleaning the sump in six
months instead of one year. Also,
contrary to initial test indications,
some oil bath applications do de-
velop a pressure drop across the
filter with service, necessitating
annual disassembly and cleaning of
filters. In other instances, after-
cooler plugging has been noted
after service periods ranging from
12 to 18 months, requiring that the
aftercoolers be removed and clean-
ed on an annual basis. These ad-
ditional maintenance items are re-
flected, of course, in added mainte-
nance costs and, therefore, weigh

in favor of the paper filter applica-
tion.

Paper elements originally repre-
sented a fire hazard and were, in
fact, involved in a number of filter
compartment fires. The original
paper filter media has been chang-
ed twice to decrease the fire haz-
ard. A treatment was developed
to make the paper flame-retardant.
Altho this was an improvement and
did not ignite easily, it could be
ignited with a flame, and, once ig-
nited, was almost impossible to ex-
tinguish, particularly with air be-
ing drawn thru the assembly. A
further treatment is now in produc-
tion. This treatment results in a
paper which will burn only with a
continued external source of flame
and extinguishes itself when the
source is removed.

Service life of paper elements
before change-out due to plugging,
particularly with the paper initial-
ly used, was found to vary consid-
erably. This problem has been
greatly reduced by the advent of
new materials and improved man-
ufacturing techniques. In addition,
the paper filter assembly as cur-
rently applied to new locomotives
is equipped with a warning system
to prevent prolonged locomotive
operation after the engine air inlet
air depression reaches a total of
14 inches water. This warning sys-
tem consists of a vacuum switch,
mounted on engine room side of
filler compartment partition and
connected to filter plenum. When
filter depression reaches 14 inches
water value, switch trips and
causes a warning light in cab to
be turned on. Light lens cahb let-
tering says ‘‘Check Filter” and is
intended to alert maintenance
forces to the fact that filter pres-
sure drop is at the recommended
limit. At this time it is recom-
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Save on filter
maintenance costs

with AMER-kleen replaceable filters

AMER-kleen nonflammable filters are ideal for engine intakes.
They cost less to use and throw away than washing and re-
oiling metal filters. With AMER-kleen filters, you don’t need
filter cleaning equipment at all.

Air cleaning efficiency is greater than that delivered by
any panel-type filters available for locomotive service. AMER-
kleen filters are progressively packed for greater dust-holding
capacity.

And because AAF glass-fiber filaments are spun continu-
ously bonded together, and coated with a heavy-duty ad-
hesive, fiber particles cannot be dislodged despite air
volume and dirt buildup. For additional information on the
most practical filter for engine intakes, write American Air
Filter Company, Inc., 128 Central Ave., Louisville, Ky. 40208.

Amﬂ-in:n Air [iltev

AIR FILTER SYSTEMS

Designed specifically for locomotive service.

Unique spinning process guaran- Fast, easy installation. Throw away
tees continuous filament fibers old filter, tuck new one in, close
throughout the pad. 2 grid . . . in seconds.
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mended that filter light relay be
reset and locomotive rechecked in
throttle eight to verify original in-
dication. This is to prevent possi-
bility of premature filter changes
as a result of unusal conditions
such as wet filters or severe icing
of inertial filter screen, which
cause the indicator to trip. If indi-
cator does trip when rechecked,
the filters should be changed.

When all factors are carefully
weighed, EMD study showed that
under an average of all locomotive
operating conditions, the economic
scale balanced equally between the
oil bath and paper filter applica-
tions when paper filter element life
reached approximately one year.
Obviously, not all railroads will op-
erate under average conditions and
there will undoubtedly be some op-
erations where heavy soot loads or
other environmental factors will
cause premature plugging of paper
filters. In these instances, the eco-
nomics will weigh in favor of the
oil bath application.

General Electric reports that a
recent inspection of paper filters
on several units on a Western rail-
road which have accumulated over
300,000 miles, indicated that filters
were still in good condition after
approximately 18 months service.
The vendor has asked that filters
be returned for analysis, to estab-
lish what life of the paper might
be, since there is some concern as
to whether or not a life of longer
than 12 months should be consider-
ed. Inspection of two cylinders at
that time did not indicate the ring
life would be substantially different
from that indicated with other air
filter systems. Railroad members
of this Committee have expressed
a general agreement with the opin-
ions of both EMD and GE.

Several members of this Com-

mittee report that they are current-
ly testing a new concept of dispos-
able air filters on high horsepower
locomotives. This filter is being
developed with the following objec-
tives in mind:

1. Efficiency: Air cleaning effiei-
ency to equal currently used
oil bath or paper filter. ,

2. Life Cycle to Permit Servicing
Filters on a Time Basis: Filter
life should permit media
change at quarterly (three-
month) maintenance period.
Filter must have an adequate
safety factor to protect against
possibility of locomotive being
late in receiving maintenance.

3. Economical: Disposable media
must be inexpensive so that its
operating expense will be com-
petitive with other types of en-
gine intake filtration.

4. Installation: Disposable ele-
ment is designed so that it can
be installed easily with mini-
mum opportunity for error in
application.

5. Low Pressure Drop: Studies in-
dicate that horsepower requir-
ed to overcome an inch water
gauge restriction placed in front
of the engine air inlet, costs
approximately $40 a year in
fuel.

In intial testing period, standard
media was cut to size so that it
could be wrapped around a remov-
able rack. Rack was then inserted
into a housing, with media com-
pressed between removable rack
and a permanent back grid. Upon
observing application, it was decid-
ed to make necessary changes
which would facilitate installation.
As a result, blanket media was
covered with serim, which is a
netting material, and a cloth binder
covering all edges. This, in effect,
turned straight media blanket into



Locomotive Maintenance Officers Association — 1970 107

You can rely on these

UNION CARBIDE PRODUCTS

@000 0P00000000000000000000000000OROBOOOSS

LINDE Gases

Oxygen * Acetylene * Argon * Nitrogen
Hydrogen ¢ Calcium Carbide
CARBOXIDE Fumigant Gas

OXWELD Gas Equipment for

Welding and Cutting
Automatic Shape Cutting
Welding Supplies * Safety Equipment

LINDE Electric Welding Equipment for
Mig * Tig » Submerged-Arc
Welding Rods * Welding Wires
Power Supplies * Plasma Arc Welding & Cutting
Welding Supplies and Accessories

Other Products

UCAR Hard-Facing Rods and Electrodes
LINDE Flame-Hardened Rail Service
LINDE “Ribbonrail” Equipment

NIAX Urethane Foam Intermediates
POLARSTREAM Refrigeration Equipment
PREST-O-LITE Apparatus

PRESTONE Anti-Freeze

PRESTONE Metal Cleaner

ULOK Transportation Air Filters
WINTER-FLO Anti-Freeze

Union Carbide Corporation, Linde Division
270 Park Avenue, New York, N. Y. 10017

Your one source for many needs.

COLLEN RAILROAD PRODUCTS

CARBIDE

The terms “'Carboxide,” "'Linde,” '‘Miax," “Oxweld," “Polarstream,”
iprest-0-Lite,”” "'Prestone,'” “'Ucar,” ““Winter-Flo,"” and '‘Union Carbide"
are trademarks and “Ribbonrail" is a service mark of Union Carbide Corporation.
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a flexible cartridge that was much

easier to install, minimizing the

opportunity for misapplication.

Subsequently, a bag type cartridge

was developed. '

Advantages of this new cartridge
are:

1. Blanket does not need to be
wrapped around rack. Cart-
ridge slips into place, automat-
ically positioning itself correctly
to insure proper air seal.

2. Its bag-type construction, which
keep all trapped dirt within the
element and eliminates possibil-
ity of some trapped dirt falling
on the dirty air side of the hous-
ing during media change-out
period.

As previously mentioned, this fil-
ter is being tested on six railroads
and it is hoped to have some re-
ports on the results of these tests
for our Fall meeting.

Fig. 5 — Disposable Air Filter Element
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POWER PARTS COMPANY

THIRD GENERATION AIR COMPRESSOR
LUBE OIL LEVEL DIPSTICK

Completely Interchangeable with the Float Guage

Power Parts through advanced engineering has solved the
problems experienced with the original air compressor lube oil dip-
stick and the replacement float guage.

The Power Parts Company Air Compressor Lub Oil Dipstick
Assembly consists of a spring loaded ball check which is pushed
off its seat when the dipstick guage is screwed into the tube to its
normal, fully closed position. This allows crankcase oil to reach its
level within the dipstick tube.

When the dipstick guage is removed to take a lube oil level
reading the ball check seat on the bottom of the tube preventing
any oil from spilling when the compressor is running.

Simple, fail safe, inexpensive, allows air compressor lube oil
reading and oil sampling with the engine running,

Patent Pending

¢ POWER PARTS
COMPANY

1860 NORTH WILMOT AVENUE e CHICAGO, ILLINOIS 60647

READY REQUISITION ORDER REFERENCE FROM — POWER PARTS COMPANY

PPC No. 10516 PPC No. 10617
3 Cylinder Crank Case 3 Cylinder Crank Case
Shallow 7 Extended Depth

PPC No. 10819
6 Cylinder Crank Case
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Fig. 7 — Completed Application of Housing and Filter Elements
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Stop Costly Element Replacement On
Your Locomotives

With the Worthmore
Element Shown

Water and Dirt build-
ups are now stopped
from entering the Lo-
comotive Engine that
is equipped with the
newest and finest in
Fluid Filtration or
Compressed Air Fil-
tration. If you are in-
terested in stopping
break-down time due
to water in your fuel,
CALL US AT
Area Code 301
N 542-5383

only self-cleaning filters available today!

The SAVINGS In Maintenance Alone Will
Pay For The Conversion Almost AT ONCE

Phone: 542-5383

Engineered and Developed
by

WORTHMORE FILTERS, INC.

4422 REISTERSTOWN ROAD
BALTIMORE, MD. 21215
U. S. Patents 2785809 and 2827174
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F. Turbochargers continue to be one of the most costly maintenance
items on today’s locomotive. Following is a recapituation of failures oc-

curring in 1969 on three railroads:

No. Percent-

of age Foreign Average

Railroad  Class Failures of Fleet Clutch Bearing Matter Misc, Mileage
1 U25B 10 26% 2 8 = 192,134
U3oC 3 23% 2 1 = 124,452

GP30 14 30% 13 1 — 230,992

GP35 13 33% 10 1 2 230,762

SD35 2 17% 2 = = 329,000

2 GP30 8 11% 6 1 1 2 575,146
GP35 8 20% 6 2 1 1 402,747

SD35 3 13% 2 = 1 = 158,000

3 GP30 8 21% 6 2 248,000
GP35 5 23% 4 = 1 567,800

Uz5B 2 33% = < 1 1 115,500

UzsC 3 25% = - 2 1 331,334

UzsC 6 37.5% e = 3 3 306,833

U30B 10 67% = 1 3 I 169,500

Of 61 turbochargers reported
failed on EMD units, 49 or 80%
were changed because of cluiches.
Records reported by Railroad No.
2 indicate 5 of § turbochargers
changed out on GP30 units ranged
from 768,000 miles to 865,000 miles.
Overall average 342,800 miles.

Of 34 turbochargers reported
failed on GE units, 21 or 619, were
changed because of foreign mate-
rial. Overall average 206,620 miles.

Deposits of thick soot, puddled
fuel, glossy varnish, or soot which
is saturated with fuel, accumulate
in exhaust manifolds during peri-
ods of poor combustion, under cer-
tain conditions these deposits catch
fire, resulting in severe overheat-
ing and overspeeding of turbine.
Poor combustion can be caused by
lack of air from a malfunctioning
turbocharger with such defects as
a slipping clutch, sticking cluteh,

inefficient turbine, or surging com-
pressor, from leaking or defective
injectors, restricted air intake sys-
tems, improper engine timing, and
improper governor function.

Recently a turbocharger was re-
placed because of slipping clutch
and approximately two weeks later
the turbocharger was again replac-
ed because of bearings. Inspection
of this turbocharger disclosed
stretched turbine blades resulting
from combustible material igniting
in manifolds and air box thus over-
heating turbine blades and causing
considerable engine damage.

Even when combustible deposits
are negligible in manifolds, mani-
fold fires can still occur and over-
heat turbocharger if air boxes con-
tain an excessive accumulation of
combustible fluids. Lube oil and
fuel accumulations in the air box,
if prevented from draining because
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We're big

ina

lot of little things

We don't make big railroad
products. Just a lot of little
things trains can't do without.
Most of them fit in obscure
places where they aren't even
seen.

But if a train's going to go
very far, it's going to need
things like Gustin-Bacon insu-
lation, gaskets, diesel pistons,
air hoses, hose couplings,

welded fittings, Locktite* cot-
ters and brake cylinder re-
lease valves.

Since 1898 we've led the
way in making these little
things that mean a lot. To your
trains, anyway. Certain-teed
Products Corporation, Gustin-
Bacon Division, P. 0. Box
15079, Kansas City, Kansas

CERTAINTEED
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of plugged air box drain pipe, will
be picked up by air stream as va-
por and droplets and will readily
result in formation of combustible
deposits in exhaust manifolds.

The majority of this Commitiee
report favorable increases in mile-
age and service life on hoth the
EMD and GE turbochargers.

EMD comments:

Performance and life expect-
ancy of model 567 and 645 turbo-
chargers has improved steadily
over the past few years until, at
present time, failure rate within
the 250,000 mile warranty period
is now approximately 29%. The
most common failure cause, con-
tinues to be slipping clutches due
to the sensitivity of clutch to cer-
tain types of lube oils. Effective
in October, 1969, and after exten-
sive field and laboratory testing,

a chrome plated clutch cam

plate was released for all engine

models. Based on test results, it
is estimated that this clutch will
have an effective wear rate 3 to

5 times lower than that of previ-

ous designs.”

5. AIR COMPRESSORS—
WESTINGHOUSE—
GARDNER DENVER

A. Crankshaft Failures: We
have received several reports of
air compressor crankshaft failures
attributed to inaccuracy of float
type lube oil level gauges.

The float lube oil level gauge pro-
vides a method of checking oil
level in crankcase without having
to shut the locomotive down.
Change to float gauge from bayo-
net gauge came about because of
compressor failures, which resulted
in the bayonet gauge heing blown

Genemotors
Generators

Caboose Generators
Regulators

Relays

Switchboards

For Outstanding Quality and Performance . . .
Standardize with “SAFETY"” Equipment!

Air Conditioning Equipment -
Motor Alternators

Motor Generator Sets
MOTORS

Dual Voltage MG Sets

Dynamotors

Traction and Generator Drives — Drive Shafts — Clutches

SAFETY ELECTRICAL
EQUIPMENT CORP.

NEW YORK ® CHICAGO e PHILADELPHIA
ST. LOUIS ® SAN FRANCISCO ® NEW HAVEN ¢ MONTREAL
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THE IMPROVED

JE7

'T'IONAI. BHUSH

That's right! The hardest-working diesels
of top-level carriers had a big hand in
developing the improved DE-7. Their
commutation needs for higher horsepower
set the goals for brush hardware,
electrical properties and service life.
For newest data on NATIONAL
brushes—on the job since
the birth of the diesel—
contact your NATIONAL brush
representative.

UNION CARBIDE CORPORATION, Carbon Products Division, 270
Park Avenue, New York 10017. Sales Offices: Chicago, Pittsburgh.
Export: International Department, New York. In Canada: Union
Carbide Canada Limited, Toronto. Other RR Products: Ucar® Air
CeLL® Air-Depolarized Primary Batteries, EVEREADY®

Copper Oxide Signal Cells, NaTIONAL® Spectroscopic
Electrodes/Powders.
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out and all lube oil in the crank-
case being pumped out onto loco-
motive floor.

We are now in the third genera-
tion of float gauges and it is not
clear at this time which version of
the float level gauge has failed.

Several members report they are
currently testing a spring loaded
ball check dip stick that provides
an accurate check of lube oil level
with the engine running or shut
down. It is also claimed, that no
lube oil spillage will occur when
lube oil level reading is taken, or
should dip stick inadvertently back
out. Another advantage of this
lube oil level gauge is that, a sam-
ple of lube oil can also be obtained
while the engine and compressor
are running. Many of us today are
periodically sampling compressor
oils for viscosity, water, metals,
ete.

B. Cylinders: We continue to
receive reports concerning heavy
build-up of solids in water passages
on low pressure cylinders, on both
3CDWL and WBO compressors,
Analysis of deposits indicates iron,
silicon, boron, lead and tin. These
deposits are believed to be caused

by little or no water circulation
in the cylinders at idle speed. They
will eventually reduce the cooling
effect and cause hot spots in the
cylinders.

Many of us have lost WBO air
compressors, partially or complete-
ly, due to high presusre piston pin
needle bearing failures. It is be-
lieved that, improper application of
needle bearing assemblies caused
damage to retainer portions of the
races. This resulted in ultimate
cracking of retainer lips, which
provided an escape path for the
needles. This design has been
changed to a large roller bearing
assembly in place of the needle
bearing.

C. Air Filtration: Reports indi-
cate that many roads are specify-
ing on all new equipment and are
equipping compressors at heavy
overhaul periods, with one of two
types of dry filtration.

Housing cracking problem expe-
rienced on the early single element
filtration system appears to have
been corrected.

Most roads report interval of
change on both single and dual ele-
ment systems is one year.
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help make

old

equipment
feel young
again

ARBORN CHEMICAL DIVISION

'GRACE| W.R.GRACE & CO.
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The Southern and Southwestern Railway Club, Inc.

Locomotive Maintenance Officers Association’s
Diesel Material Standardization and Control Committee
Speakers’ Table at Roanoke Pre-Convention Presentation

T

EIGHTY YEARS OLD AND STILL GOING STRONG!
ATTENTION: Railway Operating, Maintenance and Purchasing Supervisors
an

Supply Executives and Representatives

WON'T YOU JOIN TODAY?

Write our Secretary for an application or further information.

1. 5. MASTRANGELO, Secretery

The Southern & Southwesten

D. S. HAGA, President

The Scuthern b Southwestern

Regular Meetings: Third Thursdav in Jonuary, April, June® and October.

Rotway Okl Roudway Chity
Asst, Monoger Motive Powsy * Annual Transportation Seminar 1o be held this year July 16-17, 1970 ot The Oceon Forest,
& Equipment-Locomotive Myrtle Beach, South Caroling, P.0.Bax 1744
Mortolk & Western Roilwoy Rocnoke, Virginio 24008

Roonehe, Viegin 24008
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Tuesday Morning, September 15, 1970

9:00 A. M.
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DIESEL MATERIAL STANDARDIZATION AND CONTROL

Pre-Convention 9:00 A. M.
Presentation: APRIL 16, 1970
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RAILWAY CLUB
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Rathcrt Manager Materials, Missouri Pacific, St. Louis 63103

3 Sundhorg. Supvr, Quality Control, Southern Pacific, Roseville 95678

. Varno, Parts Mkt. Mgr,, Alco Prod. Service, 1 Nott St., Schenectady 12305

. M. Walker. Electrical Engineer, Southern, Atlanta 30303

p<mn

*

1970 TOPIC:
“INCREASED LOCOMOTIVE AVAILABILITY
THROUGH STANDARDIZATION”
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PERSONAL HISTORY OF
JAMES J. BUTLER
James J. Butler: Chief Mechan-
ical Officer, Reading Company, 6th
and Perry Streets, Reading, Penn-

sylvania. Home Address—703 Je-
rome Place, Whitfield, Reading,
Pa., 19609.

Born: Philadelphia, Pennsylvan-
ia, December 13, 1920.

Married: Kathleen Hagan, Oc-
tober 16, 1948.

Children: Mary Margaret; Kev-
in J.
Education: West Catholic High

School, Philadelphia, Pennsylvan-
ia; ICS—Machinist Course; Penn
State Extension — Management
Training.

Career: All with Reading Com-
pany. November 1938 —January
1946, Machinist Apprentice; Janu-
ary 1946—July 1948, Machinist; Ju-
ly 1948—October 1949, Machinist
Leader; October 1949—March 1950,
Relief Foreman; March 1950—Jan-
uary 1956, Foreman; January 1956
—March 1957, General Foreman;
March 1957—July 1957, Asst. Mas-
ter Mechanic; July 1957—August
1960, Master Mechanic—Marine;
August 1960—April 1963, General
Master Mechanic; April 1963—Oc-
tober 1965, Supt. Locomotive Equip-
ment; October 1965—August 1966,
General Mechanical Superirten-
dent; August 1966—Chief Mechan-
ical Officer.

Member: Locomotive Mainte-
nance Officers® Association (Chair-
man, Committee on Diesel Material
Standardization and Control); Car
Department Officers Association;
Air Brake Association; Railway
Systems Management Association;
Executive Committee of the Phila-
delphia Railway M.U. Car Club;
Executive Affiliate American Soci-
ety of Mechanical Engineers;
Southern & Southwestern Railway

Club, Inec., Manufacturers’ Asso-

ciation of Berks County (Board

Member); Berks County Chamber

of Commerce.

Clubs: Berks County Young
Republican Club; Heidelberg Coun-
try Club.

Military Service: Served with U.
S. Armed Forces from September
1942 until November, 1945.

1. WHERE ARE WE GOING IN
LOCOMOTIVE
STANDARDIZATION?

During the “What’'s Your Prob-
lem” session at the conclusion of
our 1969 meeting, several officers
brought up the pointed question of
where the L.M.O.A. is going in
standardization. What are our ob-
jectives, and what are we going to
do about it?

Included in the questions were,
“What standards should be set up
for lube oil; Standard for Report-
ing failures; Standard for Clean-
ing Components; Standard for En-
gines out of Service and Not Avail-
able; Material Standards With In-
terchange Locomotives; Compati-
ble Standards for Interchange Lo-
comotives.”

This Committee doesn’t know the
answer to all of these questions,
but it has attempted over the last
three years to supply some of the
answers with the thought of taking
action to make recommendations
to the A.A.R. to set up a locomo-
tive standard.

At the Executive Committee
Meeting following the 1969 meet-
ing, we were given the task of re-
porting on:

A. Setting up material standard
replacements on interchange
locomotives.

B. Trends in material control.

C. Handling of warranty items by
the builders.

D. Locomotive warranty to be
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HOUSTON, the Nation’s No. 1 leader in
Railroad Automatic Refueling, pictures
above the H-1020 Highflow Automatic Re-
fueling System.

FLOW - Exclusive only with HOUSTON.One noz-
zle handles 20 to 400 G.P.M.

POLLUTION CONTROL-Removes overflow and
spillage problems. Shows solid intent of the
railroads to cooperate.

INSTALLATION — Easy to hook-up, no welding,
no special tools needed.

AUTOMATIC SHUT OFF-Liquid, not air, oper-
ates the system. Unaffected by foam. Glance
flagging indicates “fuel flowing” or ‘“full
tank”.

SERVICE - As the leader in equipping and main-
taining the nation’s railroads, the HOUSTON
system offers you the best service and
reliability.

Our field representatives are available upon request.

THE HOUSTON COMPANY
PLANT: CHESHIRE, CONN. 06410 @ P.0. Box 307

MIDWEST: CENTRAL EQUIPMENT CO. 80 E. JACKSON BLVD. CHICAGO, ILL.

EASTERN: THE A. R. KIDD CO. SUB. STA. BLDG. PHILADELPHIA, PA,

SOUTH:  TRANSDUSTRIAL SALES COMPANY, 1330 SEABOARD COAST-
LINE BLDG., JACKSONVILLE, FLORIDA 32202

CANADA: |EC HOLDEN CO. 614 ST, JAMES STREET, WEST MONTREAL, 101
MEXICO: DINAMICA, S. A., AV. MEXICO 40 MEXICO 1, D. F.
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based on material availability
by the builders.

2. MATERIAL STANDARDS FOR
INTERCHANGE
LOCOMOTIVES:

When considering “Material
Standards’ for the purpose of re-
pairing a failed locomotive in in-
terchange, the material on a loco-
motive can be divided into three
categories.

A. Carbody, trucks, and all the
mechanical running gear such as
draft gear, brake rods, wheels,
couplers, brake beams, etc.

Material standards for items in
this category, can basically be es-
tablished from the present D.O.T.
Rules and A.A.R. Manual of Stand-
ards for Recommended Practice.
No matter what locomotive, wheth-
er ownership or foreign, all run-
ning gear and draft gear compon-
ents are of a common nature and
are easily replaced, either from
working stock or new. While this
procedure is not absolutely A.A.R.
approved, we are sure that no one
would make a poor replacement
with any of these items since they
are essential for the safe perfor-
mance of a locomotive over the
road. In reality, we can see no
problem in billing (in this cate-
gory) whenever repairs are own-
ers’ responsibility. It is even pos-
sible that some repairs under this
category would be the operating
line's responsibility; and as every-
one is aware, most of these items
are not only policed by the rail-
road, but are carefully regulated
by the D.O.T.

B. Traction motors, main gen-
erator and all the mechanical and
electrical components pertaining to
the prime mover, fuel system, lube
0oil system, cooling system and
electrical control systems:

Under this category, the answer

to this is of a much more complex

nature. There are three basic

methods which can be used to re-
pair a failed interchange locomo-
tive.

(1) Apply all new components;

(2) Replace, in kind, with recon-
ditioned components of a unit
received on a unit exchange
basis;

(3) Replace, in kind, with com-
ponents that have been rebuilt
by the operating railroad.

The first two methods, replace-
ment with new and replacement
with unit exchange materials,
should really satisfy anyone as to
the quality of the replacement
parts, The workmanship, of
course, could be handled in the
agreement set up between the com-
panies that are interchanging the
locomotives. We are sure a formu-
la could be worked out by the A.A.
R. to satisfy everyone. However,
each of these solutions, while sat-
isfying each railroad as to the qual-
ity of parts replacement, could be
viewed by some railroads as ex-
pensive and as a possible loss of
locomotive availability when the
replacement of new parts or unit
exchange parts are not available.
Hence, we come to the third an-
swer, which is the replacemeni of
parts with components being recon-
ditioned by the user railroad.

As we said, this could be a very
involved job; but it is not an im-
possible job. Let’s look at just
what could be involved in replace-
ment items, since we all agree
that on any major job the unit
would be returned to the owning
railroad for repairs. Therefore, we
have the following components that
could possibly be replaced in a run-
ning repair shop in order to keep
the locomotive in service:

1. Traction Motor
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SNYDER DIESEL FUELING SYSTEMS
OPW AUTOMATIC DIESEL LOCOMOTIVE FUELING SYSTEM

FOR SAFE, EFFICIENT DIESEL FUELING

Snyder OPW 1620-05 Automotic Nottle Tueling on Sayder Na. Snyder OFW 1620.05.2'%" Avlcmatic Norzle Secwad to Snyder
104:5.2'3" Fuel Crone. No. 104.5:2%" fuel Crane.

Clore-Up of Snyder OPW 1620.05 Avtomelic Noale in opera- Clove:Up of Snyder OFW 1620.D5 Automatic Motile seqvred,
fion, with Sayder No. 383 Quarier Tern Fusl Cuick with $nyder Mo. 545 Quick Covpling Fuel Adopior fo Mo,
Coupling Adeptor, connected 1o Stondord Protectossal 104.5 fuel Crane,

Diesel Fuel Tank. Fill Adepioe

The cutomatic diesel fueling installation pictured above increases safety and efficlency in fueling diesel loco-
motives because spillage of dlesel fuel is oliminated. fire hazard minimized. and water is not contaminated by
fuel spillage.

Efficiency is doubly i d b ded fueling is possible with qutomatic shul-off nozzles. Mainte-
nance costs are reduced because the [ueling crane pulls the nozzle and hose up and out ol the way, (the
nozzle is socured lo the fueling crane when not in use) which prevents i from swinging Ireely and belng battered
aboul.

The SNYDER COMPANY stands ready at all times 1o supply you with the equipment and systems that best
meet your needs and to meel your exact engineering specifications. For further Information on the 1620-DS Nozzle

Write or Call SNYDER COMPANY, 655 W. Pratt St.,
Baltimore, Md. 21201; Phone, Area Code 301, 539-4966
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Individual Power Assembly
Turho

Governor

Lube Oil Pumps

Water Pump

Injector

. Fuel Pumps.

How would this be done? There
is really only one way to do it, and
that is with a job specification with
a specified minimum quality stand-
ard at standard price.

This job specification must be
detailed. Not only must it specify
minimum quality, but it must also
be written in such a way as to
show what must be done and serve
as a training guide to the individ-

ual railroads that repair the par-
ticular component. The job speci-
fications should show a definite
source of information; the builders’
parts list, description and each step
frori the initial disassembly of the
part to the final checkout, clear-
ance, run-cut and storage of the
component. How is this to be done,
is the next question.

One railroad has already started
this, and has job specifications
completed for certain components.
One such job spec follows: Its bas-
ic principles would be ideal for set-
fing up standards for railroad re-
built components on interchange
locomotives.

JOB SPECIFICATION NO. 2313

G. M. SCAVENGING OIL PUMP

NO. 8041928

NO. 8042375
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new catalog!

COMPLETE DATA TO HELP YOU SPECIFY GENUINE
STRATOFLEX HOSE AND FITTINGS!

' CATALOG 404

Hose
Hose Fittings

Hose Assemblies

Accessaries

Engineering, Specification Data

m Contains helpful information on Stratoflex low, medium and high
pressure hose, air brake and diesel engine hose, hose fittings and hose
assemblies for fluid lines.

® Complete accessory products including Stratoflex “Self-Sealing” and
“Quick Disconnect” couplings, “Gladhand” fittings, “Adapters,” “Hose
Support Guard” and “Internal Supported Coil.” ® Engineering data
including hose assembly instructions, proper hose installation data, flow
chart and general hose information. TO ORDER THIS CATALOG WRITE:

AALUANNRL §

P. 0. Box 10398 /Fort Worth, Texas 76114

SF 4-70
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JOB SPECIFICATION FOR
G.M. SCAVENGING OIL PUMP
NO. 8041928 NO. 8042375
SOURCE OF INFORMATION:
567C ENGINE MANUAL — 4TH EDITION
G.M. PARTS LIST NO. C395

Washington Upperville, Va.
District 7-5860 592-3456

Upperville, Va, 22176 Upperville, Va.

Phone Phone

JAMES M. PLASKITT
AND SON, INC.

RAILWAY AND MARITIME SUPPLIES
940 SHOREHAM BUILDING
15th AND H STREETS, N.W.
WASHINGTON, D. C. 20205

James M. Plaskitt James M. Plaskitt, Jr.

703 — 592-3456 703 — 592-3466
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hot cargo on time

© 1970, The

Delivering

takes a

diesel lube oil that

keeps its cool.

That’s why many of today's heavy-duty
locomotives operate with AMOCOe Super Die-
sel Lubricating Oil. A product that's proven
it's dependability in more than 15,000 unit
months of closely monitored operations in
units that include the latest high-output
engines.

For progressive railroads, American Oil
supplies technical service by experienced
lubrication specialists and products backed
by one of the industry’s largest research
programs. And 12 refineries linked to stra-
tegically located Terminals across the U.S.
assure on-time delivery of all railroad fuels
and lubricants.

©

AR /\VERICAN INGENUITY:

AMERICAN ) WE CAN MAKE IT WORK

American Qil Company,
Chicago Il

[’ For You.
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SCAVENGINE OIL PUMP

THE SCAVENGING OIL PUMP IS A POSITIVE DISPLACE-
MENT, HELICAL GEAR TYPE PUMP, AND SELF PRIMING.
THE PUMP HOUSING, WHICH IS SPLIT TRANSVERSELY
FOR EASE OF MAINTENANCE, HOUSES A DOUBLE SET OF
MATED PUMPING GEARS. THE DRIVING GEARS ARE RE~-
TAINED ON THE PUMP DRIVE GEAR SHAFT BY WOODRUFF
KEYS., THE IDLER SHAFT IS HELD STATIONARY IN THE
HOUSING BY A LOCK SCREW, AND DRIVEN PUMP GEARS
ROTATE ON THIS SHAFT ON BUSHINGS PRESSED INTO
THE GEAR SHAFT BORE. THE DRIVE SHAFT TURNS IN
BUSHINGS PRESSED INTO THE PUMP HOUSING. THESE
BUSHINGS ARE MADE WITH THRUST COLLARS WHICH PRO-
TRUDE SLICGHTLY ABOVE THE PUMP BODY AND ABSORB
THE THRUST OF THE DRIVE GEARS.
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Flush them from locomotive exteriors, engine rooms, trucks and
engines with our powerful line of chemicals for railroad
maintenance cleaning. They’re concentrated, so they go further.
Yet, are gentle to painted surfaces.

Write for literature to Pennwalt Corporation, Metal Processing
Department, 3 Penn Center, Philadelphia, Pa. 19102.

= [MENNWALT

METALWORKING CHEMICALS
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ELECTRO-MOTIVE DIVISION GENERAL MOTORS CORPORATION

OIL PUMP
SCAVENGING PUMP

PLATE A395-3 and 4

Ref. Part Number
No. Number  Required Description
1 8042376 1 (== PUMP ASSEMBLY .. Scavenging oll - All serles 6 and 8-567
engines
2 8041028 - |1 ]- PUMP ASSEMBLY .. Scavenging oll - All series 12-567 engines
3 B042375 -=|=]1 PUMP ASSEMBLY .. Scavenging oll - All series 16-567 engines
4 B020460 11=141 BODY ASSEMBLY .. Oil pump Inner
5 8020458 | - |1 |- BODY ASSEMBLY .. Oll pump Inner
6 8039667 |1 |1 |1 BUSHING .. Ol pump inner body
7 8028366 |2 |2 |2 PIN .. Pump body - 3/8 x 7/8
8 8020556 1 |=|- SHAFT ., Drive
9 8020553 -=|1]-=- SHAFT .. Drive
10 8020566 - 1=11 SHAFT .. Drive
11 8029503 1 |=1]- SHAFT .. ldler
12 8020406 | - |1 |- SHAFT .. Idler
13 8029511 -=|=11 SHAFT .. Idler
14 8020462 1 |-1]1 GEAR ASSEMBLY .. Driven (inner)
15 8029461 1]- BUSHING .. Driven gear
16 8026868 - |1 GEAR ASSEMBLY .. Driven (inner)
17 8028883 - 11}~ BUSHING .. Driven gear
18 8029529 1 (-1 GEAR .. Drive (inner)
19 8029522 |- |1 |- GEAR .. Drive (lnner)
20 117982 1123 |2 KEY .. Gear to shaft - 3/8 x 1-1/4 Woodruff
21 8028972 |- |1 |- GEAR ASSEMBLY .. Driven (outer)
21A 8028883 | - |1 | - BUSHING .. Driven gear
23 8020513 |- |- (1 GEAR ASSEMBLY .. Driven (outer)
23 6029461 - |=11 BUSHING .. Driven gear
24 8020523 -11]- GEAR .. Drive (outer)
25 B020547 |- |- |1 GEAR ,, Drive (outer)
26 B029450 - |11 BODY ASSEMBLY .. Outer
27 8029512 - |=11 BODY ASSEMBLY .. Outer
28 8039669 Il I W U BUSHING ,. Oil pump outer body
29 8029527 T == PLATE ASSEMBLY .. Pump
30 8020034 susd P9 et L GASKET .. Body
31 170884 |8 |- | - BOLT .. Plate to body - 1/2-13 x 1-3/8 hex. head - Replaces
106342
32 8028956 - | - BOLT .. Pump body - 1/2-13 x 4-1/8 hex. head
33 187152 - 8 BOLT .. Pump body - 1/2-13 x § In. hex. head - Replaces
8072397
M 103323 8 |8 |8 WASHER .. Lock - 1/2
35 8028880 | I 5 B € SLEEVE .. Drive shait
36 8029141 111 |1 l WASHER .. Plain - 2-5/16 0,D, x 1/4 thick
37 8020130 |1 |1 f1 NUT .. Drive shaft - 1-14 hex. slotted
3 103388 (1|1 |1 | PIN.. Cotter - 1/8 x 1-3/4 In. 1g.
39 8029495 |1 |1 |1 SCREW ., Set - 1/2-13 x 1-1/8 hex. head
40 8029484 1|11 WASHER .. Plain - 1/2 - Copper
41 6028562 113 COVER .. Oil pump
42 8026498 1141 l 1 GASKET .. Pump cover

APRIL. 1962 C395
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Better, because products from ACF are specially
designed for every type of load.

Take dry bulk goods. The unique construction of our
Center Flow covered hopper car provides unequaled ease
and speed of handling. Perishables requiring temperature
control get careful treatment, summer or winter, aboard
ACF's Conditionaire.

For shipping bulk items, containers or trailers, you
need a versatile flat car. Versa-Deck fills the bill. And ACF's
surer, faster trailer hitches make piggy-back operations vir-
tually worry-free.

We've eliminated up to 8300 pounds from our Pre-
cision Design box cars. And you save even more weight
with ACF Freight-Saver cushioning. So you get a bigger
payload. ACF products get it there safer, easier, cheaper.

That's why railroad men know if it rides the rails, it
rides them better with ACF.

ACF INDUSTRIES
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ELECTRO-MOTIVE DIVISION GENERAL MOTORS CORPORATION
OIL PUMP
Ref. Part Number
No. Number Required Description
8042376 [1| -| - | PUMP ASSEMBLY.. Scavenging oll
8041928 = 1] - PUMP ASSEMBLY .. Scavenging oll
8042375 -] -]1 PUMP ASSEMBLY ., Scavenging oll
43 100138 31 3| 3 BOLT .. Cover to pump - 3/8-16 x 2 hex. head
44 179839 |4 | 4| 4 BOLT .. Cover to pump - 3/8-16 x 1 hex. head - Replaces
100134
45 8028313 |1]| 1] 1 BOLT .. Cover to pump - 3/8-16 x 1 hex. head drilled
46 B116738 As Req. WIRE .. Lock - 3/64 dia. - Avallable 500 ft.
47 103321 |6 6| 6 WASHER .. Lock - 3/8
48 8026142 111 WASHER .. Plain - 3/8 - Copper
40 8035625 1| 1| 1 GEAR .. Pump drive (spur 80 T)
*50 6028084 (2| 2| 2 DOWEL .. Pump shaft to gear - 1/2 inch dia.
8040414 .. .015 0.8,
*51 8028889 LI B E RETAINER .. Dowel
*53 8028327 2| 2| 2 BOLT .. Retainer to dowel - 5/16-34 x 1/2 hex. head
B3 8028287 4 4 BOLT .. Gear 1o shaft - 1/2-20 x 1-3/8 hex. head drilled
54 8028264 1111 GASKET .. Pump mounting
*55 179865 (10 (10 |10 | BOLT .. Pump mounting for 667 engines - 1/2-13 x 1-1/2 hex.
head - Replaces 100160
*58 103323 |10 |10 |10 WASHER .. Lock - For 567 enginea - 1/2
57 181428 (10|10 (10 | BOLT.. Pump mounting for 567A engines - 1/2-20 x 1-1/8 hex.
head - Replaces 106296
88 6101229 10 |10 |10 WASHER .. Lock - For 56TA engines - 1/2
*89 181432 |- |10 |10 BOLT .. Pump mounting for 567B and 567BC engines - 1/2-20 x
1-5/8 hex. head - Replaces 109849

8028084 dowel, Ref. No. 50, 8028880 retainer, Ref, No. 51 and 8028327 bolt, Ref. No. 62 are no
loager included in new pump assemblies.

Cc385

APRIL. 1962
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Traction motors run cooler
or at higher horsepower...

because of

DU PONT KAPTON"

Traction motors run cooler,
last longer when the armature
coil insulation system is all
DuPont KAPTON* polyimide
film. Or they work at higher
horsepower.

How? Because KAPTON is
a thin, tough material, arma-
ture coils have highest dielec-
tric integrity using less insu-
lator space. This means more
copper per coil —up to 209%
more copper—and adds up to
longer insulation and motor
life because of faster heat
dissipation.

The result: less motor main-
tenance, more time between
rewind jobs. Insulation of

*Reg. U.S. Pat. Off.

KAPTON is available on both
new and rebuilt motors from
major manufacturers.

Specify traction motors
with insulation of KAPTON
for your equipment. The result
may well be time and dollar
savings.

DU PONT COMPANY
FILM DEPARTMENT
ROOM 8849
WILMINGTON, DE 19898

ELECTRICAL INSULATION
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BLECTYRO-mOTIVE DIVISION GINEIRAL MOTORS CORPORATION

41 - 42 +29 28 301 ‘4

SCAVENGING PUMP
ALL SERIES 6 AND B-567 ENGINES
PLATE A395-3

AFPRIL 1952 C395
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Ingersoll-Rand portahle tools
cut maintenance time
on big johs or small ones

Cut maintenance time and get vital equipment back in service quicker
with Ingersoll-Rand air tools! Impactools, screw drivers, drills, grinders
—all built to Ingersoll-Rand's high quality standards have been proven
on the toughest railroad maintenance jobs.

There's a complete line of Ingersoll-Rand air tools ready to go to work
for you. Ready to show you savings in time and manpower you may
not have realized possible. Contact your local Ingersoll-Rand branch
office; an experienced AlRengineer will be glad to review your opera-
tions—help you tool up for efficient maintenance. Ingersoll-Rand,
11 Broadway, New York, N.Y. 10004. Or write for Tool and Hoist

Catalog, Form 5319G.
B Iingersoll-Rand
" Ad No. 778A-380
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ELECTRO - MOTIVE DIVISION GENERAL MOTORS CORPORATION
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ALL SERIES 1€-567 ENGINES

SCAVENGING PUMP
PLATE AY¥95-4

c398 APRIL. 1962
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HO-TEL’

AN ESTABLISHMENT PROVIDING

BEDROOMS, BATH, ETC., AND USUALLY FOQD,
FOR THE ACCOMMODATION OF TRAVELERS.
OUR ETCS. ARE FABULOUS

The first great etc. you notice at Sherman House is where we are. Right
smack in one of the most exciting places in the world—ever-changing
downtown Chicago. Then there are etcs. like our Well-Of-The-Sea, world
renowned sea-food restaurant . . . College Inn, America's first supper
club ... Celtic Room, meeting place of politicians and celebrities . .. 1500
rooms and suites from $15, etc.. But so much more than just a ha-tel!

SHERMAN HOUSHE

Downtown Chicago's Only Drive-in Hotel—Randolph, Clark, LaSalle
Gerald S. Kaufman, President

Joseph L. Osajda, General Manager

Daniel Amico, Sales Manager

For reservations: 312/FR 2-2100 TWX 312/222-0631
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l. Lift pump to bench - gear end
down. "With hoist".
"Put pbolts through holes in gcear
and holes in bench to keep gear
from turning. Do not clamp pump
flange in vise."

2. Remove 3 bolts (43), 4 bolts (44) and
| bolt (45) | washer (48) and 7
washers (47) "to pasket".

3. Remove cover (41) "tc pbasket",

4., Remove screw (39) and washers (40)
"to oasket!.
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Convectair Diesel Engine
Water
Cab Temperature
Heaters Regulators
Diesel
Cooling Fan
Controls
Fail Safe OGONTZ
Shutter CONTROLS CO.
Controls 635 Davisville Road
Willow Grove, Pa. 19090
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0 3§ BLY -

I. Remove 8 bolts (33) and 8 washers
(34) "to basket", "speedwrench",

2. Remove body assembly (26) - "to
cleaning".
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Yapor Automatic Ground
Resel Limiter

Install Automatic Ground Reset Limiter...it “keeps you going”

KEEPS YOU GOING during temporary ground
conditions that cause occasional ground relay
pick ups. Vapor Automatic Ground Reset Lim-
iter automatically resets ground relay up to
four consecutive grounds before locking out.

KEEPS YOU GOING during permanent ground
conditions caused by malfunctions. Power Re-
duction and Voltage Limit models provide for
safe, continued locomotive operation at re-
duced horse power until permanent repairs
can be made.

KEEPS YOU GOING over the long haul by
guarding against traction motor burn out.
Vapor Automatic Ground Reset Limiter fea-
tures a positive counting and lock out system
that protects against the cumulative damage
of grounds, whether they be temporary or
permanent in nature.

All Vapor Automatic Reset Limiters adhere to
standard railroad practices for ground relay
resetting and are applicable to both new and
existing locomotives.

SINGER

== TRANSPORTATION EQUIPMENT

Vapor Corporation, 6420 W. Howard St.,, Chicago, IIl. 60648 / 312 967-8300
IN CANADA, "VAPOR CANADA LIMITED" TRANSPORTATION SYSTEMS DIVISION
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STRIP BODY ASSEMBLY - INNER

Remove cotter pin(38) - "to scrap".
Remove nut (37) and washer (36) "to
oasket".
Remove sleeve (35) - "To basket".
Pop mark gears (22) and (25) "for
timing and position".
Remove gears (2Z)(25) and key (20)
"to cleaning”
Pop mark and remove gears (14)(18)
and key (20) "to cleaning"

Remove shaft and gear assembly (10)
(49) "to cleaning”
Remove shaft (13) - "to basket",

Remove body (4) - "to cleaning".
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Alco locomotives
are still in good hands.

Alco is still vitally interested in the proper operation and mainte-
nance of their engines and locomotives.

We intend to make sure that Alco engines and locomotives live
normal, productive lives. Alco Products Service is organized and
staffed todo it.

Alco Products Service will continue to warehouse new and re-
buift replacement parts and to maintain the technical backup team
to satisfy customer requirements. Our people are available to pro-
vide parts and service recommendations and to give individual
attention to your needs.

In short, we'll continue to provide improved service on all Alco
products. Alco Products Service, 1 Nott Street, Schenectady, N.Y.

12305.
ALCO
Alco Products Service
Div. of White Industrial Powex,¥nc.
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I. Examine bodies (4) (27) carefully,
general ccndition, cracks, burrs;
etc. and clean up threads.

2. Examine condition and installation
of £ dowels (7).,

3. Cneck condition of bushings (6) and
(28). Thrust faces flush with bodies.
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&L

I. Examine gear teeth (49) and smooth
up as necessary - "fine file".

2. Cut locking wire from 4 bclts (53)
and retorque "69 ft. Ibs.": rewire.

3. Check shaft (10) for wear and gen-
eral condition.

4. Check that 2 keys (20) “fit tight in
key ways.

5. Place gear, shaft assembly gear down
on oench.

6. Slide body (4) into place on shaft,
Check clearance shaft to bushing
(6), New .0015-.0045" Limit .007".
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Americas Railroadr
Who needrs you? We do!

Call us for: Diesel locomotive wire and cable
Compressor valve rings

Distributors: NIFE nickel cadmium batteries

Complete Inventories. Fast Delivery.

The Mid-Control Co.

2200 East Devon Avenue
Des Plaines, Illinois 60018 « (312) 297-2071
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Install inner key (20) - "Snug Fit".
Examine gear (18) for general ccn-
dition and wear - "No wear permitted
at key way".

Slide gear (18) into place c¢n shaft
(10) - "pop mark out".

Slide idle shaft (13) into pcsition
in body.

Examine gear (14) and bushing (15)
for general condition and wear -
|.0. of bushing - Max. C.C04",

Slide gear (14) ontc shaft (13) -
"original gpcsiticn", Ncte - gears
are matched sets and may not be
mixed.
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ROSS

RAILWAY AND
INDUSTRIAL SUPPLY CO.

6300 KNOX INDUSTRIAL DRIVE
ST. LOUIS, MISSOURI 63139
A/C 314 645-8262

FARR FILTERS

STRATOFLEX HOSE & FITTINGS
SPRAGUE WINDSHIELD WIPERS & PARTS
MOTOR COILS CORPORATION
TRACTION MOTORS

Manganese Steel Forge Company

Pedestal Liners, Wear Plates, Vertical Rings
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Install key (20) in shaft "snug fit".
Examine gear (&5) for condition - "no
wear at key way".

Slide gear (25) ontu position on shaft
(10) "snug fit" key must fit tightly -
"pop mark out".

Inspect gear (2z) for general condition.
Slide cear (22) ontc shaft - "original
position", Clearance oushing (£3) to
shaft (13) mew .0015 - .0051 limit .007"
Install sleeve (35), washer(36) and nut
(37)on shaft (10).

Torgue. nut (37 )" 150 Ft. lbs."

Lock with new cotter key (38).
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‘the BLH LINE...

helping to keep
railroads rolling

O
a

Locomotive and engine renewal parts
Modernization kits for diesel
locomotive engines

Rolled steel wheels, tires, and rings
Axles

Steel Forgings

Hydraulic cranes (on-off track type),
graders, sweepers, and rollers
Rock-crushing plants

Asphalt plants

[J Load cells

[ Front-end loaders

OO OOao

Executive Offices: Chicago, Ill. 60690 + Austin-Western
Division + Lima Division « BLH Electronics * Industrial
Equipment Division + Standard Steel Division

BALDWIN-LIMA-HAMILTON

A subsidiary of Armour and Company ®

CORPORATION
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I. Grease and apply new gasket (30).

2. Slide body assembly (27) into pcsition.
"Clearance sleeve (35) tc bushing (28).
New .0015 - ,0045"|imit .007"."

3. Line up hcle in idle shaft with body
and apply screw (39) and new washer
(40)- "snug".

4, Apply 8 bclts (33) and 8 washers (34).
" Torgue™56 Tt lns."

5. Grease and apply gasket (42) and cover
(41) with | Lolt (45), 4 bolts (44),

3 bclts (42) and 7 washers (47) and
| washer (48). "Torque 23 ft. Ibs.".

6. Toraue screw (39) - 56 ft. lbs. and

apply lock wire as (X).
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bleaners

FOR

firty locomotives

WASHRACK CLEANERS . . . formulated with
super-soaking action for fast, thorough
removal of oil, grease, grit and grime
when used in automatic cleaning systems.

SOAK TANK CLEANERS . . . proven by
years of satisfactory service in railroad
shops throughout the country. Many
formulations, in both concentrated and
mild solutions.

SPRAY TYPE CLEANERS . . . available in
emulsion and evaporative types for
interiors and exteriors of cars and
locomotives and electrical equipment.

There's a LIX CLEANER to do your
particular diesel cleaning job . . . faster
and more economically. Why not call or
write for complete information about
all our cleaners.

CORPORATION

General Office: 300 West 80th St.
Kansas City, Missouri 64114
816-333-4464

(BBOR)
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CHECK CLEARANCE AND RUN-QUT
Check wvack lash on pump gears
New .0lz"=- 016" Limit .030"- "Djal
Indicator,
Check drive gear run-out
Max. .003" - "Dial indicator".
Cneck runcut to flange face
Max. .005"- "Djal Indicator",.
Rotate pump wy hand. Must run free
with no 2inding.
Check that pitch of bevel gears are
as snocwn
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USE “l.llBBI GAS”

FOR
INCREASED
THERMAL EFFICIENCY

LUBRI"GAS * « +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 deposits.

LUBRI-GAS COMPANY

RAILROAD DIVISION

Office Mailing Address
10176 LOOKAWAY DRIVE NORMANDY P. 0. BOX 5732
ST LOUIS (37), MO. ST. LOUIS (21), MO.

m. MEMBER OF ., .LOCOMOTIVE MAINTENANCE
O OFFICERS ASSN.

THE CHICAGO RAILROAD DIESEL CLUB
THE ST. LOUIS RAILROAD DIESEL CLUB

Since 1917
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EUR STORAGE

IE: Apply pblanking to 2 inlet and 2
outlet openings (A).

2 Apply masking tape to protect
gear teeth (3),

S Send four painting.
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- =

for every railroad need
the all new...

Rall-HEAaD

combustion toilet

Fully Automatic
Gas or Oil Fired
Field Proven
Reliahility
Completely
Portable

—

b

Here's a toilet . ]

designed specifically

for the railroad industry . . .
It's a self-contained, completely portable,
toilet waste disposal system, in a small . ..
easily installed package. The RAIL-HEAD
provides on-the-job toilet facilities for 5 to
10 men. It's easy to use and requires only
fuel (gas or oil), electricity, and venting,
for efficient operation. Write today for
complete information:

LaMERE INDUSTRIES Inc.

WALWORTH 6, WISCONSIN
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To do this for the various com-
ponents as mentioned above, is not
the responsibility of one railroad;
but should be the responsibility of
the various committees of the A.
A.R. The “Job Spec’ on the Scav-
anger 0il Pump which we have
just reviewed, would be the re-
sponsibility of the Mechanical Com-
mittee of the A.A.R., and naturally
a “Job Spec” for traction motors
or other electrical apparatus would
fall on the Electrical Committee of
the A.A.R. Upon completion of the
*Job Spec’ which in its final torm
would include a time study of act-
ual hours to rebuild the compon-
ents, it could then be submitted to
the A.A.R. membership for their
final approval. It would then be
published under A.A.R. Rules and
Recommended Practices, subject
to change at any time builder
changes standards.

This program could be enlarged
to include as many components, or
even a lesser number of compon-
ents, as the A.A.R. felt was neces-
sary to give optimum locomotive
availability and minimum shopping
time, throughout the nation.

Once the pricing and standards

have been set up and published by
the A.A.R., there is no reason why
the billing cou'd not be handled in
the same manner as car billing.

C. “Bread and Butter” ilems
such as the type of lubricants for
the engine, air compressor, roiler
bearings, etc.; water treatment,
type of lube oil and fuel oil, filters,
traction motor brushes, main gen-
erator brushes, ete. In this cate-
gory, although each railroad seems
to have an individual preference
for these ‘““‘Bread and Bufter” items
as we call them, we feel that each
unit should be equipped with a
“Specification Card’ mountéd in
the cab, the card to be the stand-
ard 6"x9" size, and to include in-
formation as shown on the follow-
ing sample: (see page 160).

Thus, if it became necessary to
replace any of these items, the op-
erating road would know the basic
specs of these items and would be
able to replace them without too
much difficulty.

Also listed on the card would be
emergency telephone numbers
from which information could be
obtained.
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Buy traction bearings,
journal bearings,

engine bearings or roller
bearings from Magnus,
paints from Dutch Boy;

pigments from Titanium
Pigment Division, or
drilling mud from Baroid,

and you'e dealing with
National Lead.

A good company to deal with...as proven by more than
200 product lines; 50 divisions, subsidiaries and affiliates;
100 mines, mills and plants throughout the country;

and annual sales of more FalEBAL SeRkTnE

than $750-million. Anyway  National Lead hE
you look at it, its a good deal, ~ "enereomee

Your one source for all bearings. From plants in all rail centers.
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SEEE-CARD R

G GR35 RSE 364858

ROLLER BEARINGS_ot

WATER TREAT —nALco-3s |

GEAR CASES _ueriuee |

LUBE OIl.

ENGINE ——&iNGc6s07 —]
TORNUS 400

AlR COMP HUMBLE_ Bl
TORNUS 400

GOVERNOR _ec recarLon |

AR FILTER=_evcolites =+ &

TRACT MTR. BR.-speere-s1_|

LUBE FILTER—paPER

FUEL OIL FILTER -gas749

MAIN GEN. BR._naTcaARBoN DE =3

_PART~88330994

INCASE Ut—"&?ﬁE"R"GENC?—CK[E_N

REATI?7  564-C630
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MAGNUS MAN
HELP!

we've got problems!

It's nice to know when you're in trouble that there's a
Magnus Man you can depend on to bail you out. When
you've got difficult cleaning, coating or lubricant problems at
any stage of your manufacturing process, you can expect
the right answers, fast, from your Magnus Man. Another
nice thing about the Magnus Man: he's a “one-stop’’ source
for a total service. He solves problems from raw metal to
finished product. We call it “Total Process Involvement.”
The Magnus Man has the answer to just about every
problem you’'ll ever come up against in metal cleaning
equipment and products, coatings or lubricating. And he’ll
help you with any Magnus designed custom equipment

you may require.

IN CASE OF EMERGENCY CALL: Area Code 612, 224-4678
WRITE FOR FREE METAL CLEANING GUIDE

*New edition, completely revised. Comprehensive
and useful guide to cleaning and preparing metal
surfaces. Covers materials, methods and equipment.
Write for your free copy. No obligation.

MAGNUS METHOOS

MAGNUS DiVlSlON ’Y\Economlcs Laboratory, Inc.
son Bunsr | Dept. PF. Osborn Bldg., St. F‘aul Minn. 55102
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3. TRENDS IN MATERIAL
CONTROL:

In last year’s paper, we showed
where a reduction in inventory
could be made, particularly under
conditions where there was mate-
rial previously charged out to job
locations and identical material in
Stores stock.

A. WORKING STOCK POINTS:
There seems to be a trend on some
of the bigger railroads to reduce
the numher of Stores Department
locations for locomotive and freight
car material and to transfer this
material into a number -of “work-
ing stock points” at various loca-
tions on the systems. These work-
ing stocks are maintained by per-
sonnel reporting directly to the Me-
chanical officer or foreman on line
location.

B. CLUSTERED WORKING
STOCKS: Clustered working stocks
at District store locations are
maintained by personnel reporting
directly to the District Storekeeper.
Working stocks are controlied by
establishing a maximum quantity
for each item at each location.
This maximum quantity is consid-
ered the ‘“frozen level” and can
only be increased or decreased by
the District Storekeeper. Usually
fifty percent of the ‘‘“frozen level”
becomes the minimum balance, or
re-order point. Charges are made
only when material is replaced.
Transfers can be effected from one
point to another, and Stores per-
sonnel handle documentation for
the charges and credits. The suc-
cess of this system is dependent in
a large part on cooperation be-
tween Mechanical and Stores De-
partments. The Mechanical De-
partment officers or foremen on
line locations become more cogni-
zant of the material overages and
surplus, as well as shortages, as

these affect the cost performance
of their individual operations.

C. JOINT INSPECTION BY
DISTRICT STOREKEEPERS AND
MECHANICAL OFFICERS: The
District Storekeepers travel their
territory, usually with a Mechani-
cal Department officer, to resolve
any material problems that may
exist at their working stock points.

D. CHARGING OUT OF MATE-
RIAL: As with any stores system,
you have a select and a non-select
type of material; and how you
handle the charging out or the pay-
ment for this material varies
greatly.

Under select material would be
large components such as traction
motors, power assemblies, pistons,
governors, etc. Non-select material
would consist of gaskets, air, lube
and fuel oil filters, traction motor
brushes, nuts, bolts and other items
commonly referred to as ‘“bread
and butter” items.

E. MATERIAL CARRIED ON
CONSIGNMENT: There seems to
be a definite trend on many rail-
roads, especially the bigger ones,
to carry many of the non-select
items on consignment. Mechanical
people feel that by receiving many
of these items on consignment:

1. The railroad’s money is not tied
up in inventory.

2. Material is available for pro-
grams,

3. It results in hetter performance
by vendors.

4. There are no material delivery
ploblems by vendors.

5. It aids in vendor planning.

They also feel that with adequate
inventory control at the local su-
pervisory level, consignment can
be controlled and riot abused.

Some of the potential objections
contemplated are the following:

1. Charges do not fall in the cur-
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VISGAGE

POCKET VISCOSITY COMPARATOR
pat. 2,439,287 & 2,609,682

To Check Quickly the Viscosity of Any Qil
WIDELY USED ON ALL TYPES OF ENGINES,
HYDRAULIC SYSTEMS, MACHINE TOOLS

Model 2 for Light Oils
Model 4 for Heavy Oils

Special Models for Hydraulic Fluids

WRITE FOR FURTHER INFORMATION

LOUIS C. EITZEN CO.

P. O. Box 1210 Phone 303 — 945.7572
Glenwood Springs, Colorado 81601
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rent month, adversely affecting
Mechanical Department budget-
ing.

2. Additional work is necessary in
counting stock each month, pre-
paring consignment reports
showing balance on hand, quan-
tity to be billed and suggested
replacement quantity.

3. Consignment items are usually
more plentiful and more sub-
ject to waste.

4. More time is required to switch
from one supplier to another,
due to the current suppliers’
material on the property. In
short, it tends to hinder flexi-
bility in supplier selection.

5. Larger stocks of suppliers’ con-
signment material increase rail-
road responsibility in cases of
loss due to theft, fire, etc.

6. As most so-called consignment
arrangements are simply defer-
red billing purchase orders,
consignee may be forced by
contract, to puhchase the con-
signed material on his property
if same is not used in a speci-
fied period of time.

Each side, we feel, has valid rea-
sons for its stand; when you con-
sider the amount of money that
could be tied up in lubricating oil
filters or brake liners, on some of
today’s huge railroad systems, then
you are talking about an enormous
sum of money that could probably
be spent or invested in another
manner to bring a greater return
to the railroads by handling these
items on consignment. This would
be a big, valid argument in favor
of consignment material.

The secret, to repeat, is adequate
control by good supervision; and
this good supervision must not only
be in the Mechanical Department,
but also in the Stores Department.
The supervision must exercise the

principle of “MINIMUM INVEN-
TORY WITH MAXIMUM AVAILA-
BILITY.

4. WARRANTY MATERIAL
AVAILABLE IN BULDERS
WAREHOUSES: Material availa-
bility, particularly with engines un-
der warranty, in the builders’
warehouses, has long been a prob-
lem.

To be fair to the builders, they
attempted to set up a material
availability pool based on either
historic performance of previous
models, or in the case of one man-
ufacturer, an extensive road test of
a particular unit or of a particular
component before unit is offered to
the railroads. BUT, NEITHER OF
THESE SYSTEMS IS INFALLI-
BLE,

This problem could be alleviated
if the railroads would put in stock
some of the items shown on the
recommended spare parts lists
prepared by the builders.

However, most railroads in the
United States today are hesitant
about purchasing lists as submitted
by the builders. This stems from
abuses in the pre 1950 era where
the builders’ lists showed the quan-
tity of each piece that should be
ordered to protect the number of
locomotives being ordered.

At that time neither the builder
nor the railroad had much previ-
ous experience as to the life of
diesel parts and consequently,
some large surpluses were built
up.

It was the builders’ aim to ree-
ommend parts that would help keep
the locomotive in service, but at
the lowest possible investment in
spare parts; for that reason, rec-
ommended spare parts lists never
exceeded 2% of the locomotive or-
der. This applied to railroads who
were buying their first diesels; if



Quality
| from the pioneer
of railroad
roller bearings.

TIMEEN

RED

REGISTE
TAPERED ROLLER
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they already owned some diesels
from this builder, the percentage
would be much lower.

Since 1951, quantities have not
been recommended on the build-
ers’ list. Instead, a builder’s rep-
resentative confers with the rail-
road about the items that are new
and fit only the new locomotives
and a desirable quantity is jointly
determined. Parts that also fit
older units can usually be drawn
from existing stock. Inevitably,
some surplus will be built up as
parts perform bhetter than was orig-
inally expected. After a reasonable
time these surplus parts should be
listed with the manufacturer on
their ‘“‘Surplus Parts Plan.”

One suggestion made was that if
the railroads would accept a manu-
facturers’ list of recommended
spare parts and tools and none of
these items were used during the
warranty period or shortly there-
after, or even a ycar thereafter,
that the manufacturer would take
these parts back and reimburse the
railroads at full price plus stores
handling expense. It was also sug-
gested that if the manufacturers
thought it was so necessary that
the railroads have these parts, that
they send them out on a consign-
ment basis. NEEDLESS TO SAY,
NONE OF THE MANUFACTUR-
ERS SHOWED ANY INTEREST
IN EITHER OF THESE IDEAS.

One manufacturer feels that this
consignment would require dupli-
cation of stock in many locations.
They believe they can provide bet-
ter service to all railroads by us-
ing the same amount of money to
build up larger stocks of these and
many more items in their eleven
branches where they will be avail-
able to all railroads.

Parts requirements in the manu-
facturers’ warehouses are forecast

yearly; and manufacturing orders
are placed for this material and
rates established on how fast the
material should be shipped to the
warehouse. These rates on the key
items are reviewed monthly, and
adjustments, upward or downward,
arc made to meet the existing and
near-future market requirements.
In addition to the annual forecast,
a long-range forceast is made each
vear, looking to the next five years.
This is based on the number of
units in service and the anticipated
new locomotives to be added. All
of the manufacturers have devel-
oped computer time sharing pro-
grams to do this job. DESPITE
ALL THE THINGS THE MANU-
FACTURERS HAVE ATTEMPTED
TO DO WITH THEIR WARE-
HOUSING, THEY ALWAYS SEEM
TO FALL SHORT ON SOME
ITEMS, SPECIFICALLY THE
TURBOS.

One manufacturer has increased
the supply of material in his ware-
house by 34%; and we feel he is
taking definite steps to improve
the situation. One thing that is
particularly irritating to the manu-
facturer is that routine purchases
are made from outside vendors.
They feel if all the purchases of
material were made through them,
they would be able to better fore-
cast the use of material. BUT, IF
THE RAILROADS AGREED TO
PURCHASE ALL THE MATERIAL
FROM THE ORIGINAL MANU-
FACTURER, THEY WOULD BE
STRANGLING THEMSELVES BY
ELIMINATING COMPETITION
FOR THE BUILDERS, AND SET-
TING UP A SITUATION IN
WHICH THEY WOULD BE AT
THE MERCY OF THE BUILD-
ERS.

A. ANNUAL REPLACEMENT
PARTS AGREEMENT: One sug-
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ﬁ CREATIVE RESEARCH = DUALITY PRODUCTS « PROFESSIONAL SERVICE

When it comes to cleaning rolling stock, yard gear,
and right-of-way equipment, you're on track with
Wyandotte cleaning and surface treatment products.
You won't find a better line.

Give the go ahead to Wyandotte SUBOX®. It's the
only American-made paint that uses the unique cot-
rosion inhibitor, suboxide of lead. And, it's great for
bridges, tanks, signals . . . all your equipment. You're
also money ahead, because SUBOX is good for 10
years or more.

Get rolling today! Call your Wyandotte representa-
tive or write J. B. Ford Division, Wyandotte Chemicals
Corporation, Wyandotte, Michigan 48192.

Wuyandotte

CHEMICALS CORPORATION

Get on the right track
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gestion by a builder was a recom-
mendation that the manufacturers
and the railroads sign an ‘“‘Annual
Replacement Parts Agreement.”
Such an annual agreement could
detail parts requirements by
months, and would permit the
builder to schedule material well
in advance of the actual require-
ment eycle, thereby guaranteeing
that all parts would be available
when needed. This recommenda-
tion could have some merit. We
suggest that the builder develop
this with individual railroads.

5. LOCOMOTIVE WARRANTY
TO BE BASED ON MATERIAL
AVAILABILITY BY THE
BUILDERS:

Locomotive warranties, reman-
ufactured parts and components
warranties and new parts and ac-
cessories warranties, are all based

on material and workmanship as
set out in detail by the individual
manufacturers.

FEach of you is familiar with what
these warranties entail, and we do
not deem it necessary to reproduce
the warranties here. Discussions
within the Committee and with
other railroads throughout the
country, seem to indicate that
there is little dissatisfaction with
the warranty itself; BUT THERE
IS A GREAT DISSATISFACTION
WITH LOCOMOTIVE TIME OUT
OF SERVICE WAITING A RE-
PLACEMENT OF WARRANTY
ITEMS, AND WITH THE MANU-
FACTURERS’ STORIES OF HOW
PROMPT THEY ARE IN HAND-
LING THIS SITUATION. IT WAS
PROPOSED THAT A PENALTY
BE LEVIED ON THE MANUFAC-
TURER WHEN PARTS ARE NOT

Sewickley, Pa. 15143

Serfing

leaders in electrical
insulating varnishes and
compounds since 1894

Sterling — made by Chemists

Sterling Division of Reichhold Chemicals, Inc.

:1

serviced by Engineers
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cylinder

liner mﬁr

FIGHTS FRICTION TO THE FINISH

lifel

*k LOWER LINER COSTS
%k IMPROVE OIL CONSUMPTION
sk EXTEND PISTON RING LIFE

* REDUCE DANGER OF
SCOURING OR FREEZING

sk IMPROVE ENGINE EFFICIENCY

Our patented MECROME plating proc-
ess increases the life and efficiency of
locomotive cylinders up to five times
that of ordinary cylinders, reduces
piston ring wear, and holds lubricating

OO
ALLLL

oil consumption at a constant low level. In fact, worn liners that have

been treated with the Mecrome process

cost less than the original

price of a new liner, and are actually better than new: In addition,
builders of diesel engines have new liners Mecrome protected for

added life.

Let us show you how we can add actual liner operation savings to
your diesel engine operations. Write for our new Liner Facts Brochure.

"

METAL FINISHERS

1725 East 27th Street, Cleveland, Ohio 44114 | 3125 Brin
Telephone: 216/696-0511

kerhoff Rd., Kansas City, Kansas 66115
Telephone: 913/371-8501

IN CANADA: National Hard Chrome Plating Company, Ltd., Toronto, Ontario



170

Committee on Diesel Material Standardization and Control

AVAILABLE WITHIN 48 HOURS
AFTER THE TIME THAT A LO-
COMOTIVE HAS BEEN OUT OF
SERVICE WAITING A WARRAN-
TY PART.

The builders are aware of the
railroad’s need for reliable locomo-
tive performance and long life com-
ponent parts and stand behind the
product through warranty protec-
tion and the rapid supply of new
and Unit Exchange parts. As you
know, the price of manufactured
products which are warranted usu-
ally includes the cost of warranty
protection.

The manufacturers are not in
agreement with this penalty pro-
posal as it would be in addition to
the warranty expense they now
bear and would, therefore, require
an increase in the price of a loco-
motive. They have no past expe-
rience from which the cost of the
penalty program can be forecast.

When a builder sells a railroad a
locomotive through his sales team,
his advertising, and the many oth-
er means he has to impress the
higher management on the rail-

roads, there is much made of the
fantastic availability of the partic-
ular model; and, in some cases
they are right. When the builder
is wrong and a unit is out of serv-
ice, penalty charges could accum-
ulate rapidly.

In 1967 one railroad represented
on this committee purchased five
SD-45's; five U-30s; and five Alco
630’s. A close record was kept of
these locomotives, and a study was
made on time out of service await-
ing warranty material.

The study was then pro-rated to
all the locomotives built by the
manufacturers of this particular
high horsepower for the year 1967.

From the results of this study
(refer to Page 172), it is interesting
to note that the manufacturer who
lost the most days in shopping for
warranty items, is no longer in the
locomotive building business.

The other two manufacturers are
fairly equal in the time out of serv-
ice; and the increase or difference
in price is only due to one having
higher horsepower than the other.
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PROVEN PROGRAMS
FOR MODERN RAILROADS

Your West transportation specialist can help you de-
velop up-to-date Skin Irritation Control and Sanita-
tion Programs to cut time lost and improve effi-
ciency.

West offers a complete line of quality products and
programs for Sanitation . . . Health Protection . . .
Plant Maintenance:

e LAN-O-KLEEN PLUS® — famous double-action hand
cleaner.

¢ ANTISEPTIC PROTECTIVE CREAMS — dust, water and
solvent-resistant creams.

s WEST PLUS HAND CLEANER — for irritated skin condi-
tions.

« WATERLESS HAND CLEANER — simple, safe, effective.
(For Shops: 1/2 gallon cans — For Locomotives: Kits)

e Famous DURMA GARD® protective garments.

o WESTROLL® TOWELS — cut costs up to 40%.

« WEST LOTION SKIN CLEANSER — soothing yet effective.

Floor Maintenance Programs * Inseet, Weed and Rodent
Control » Disinfectants and Germicides + Washroom

Sanitation » Odor Control for
Recirveulating Toilets

COMPLETE LINE OF DISPENSING EQUIPMENT,
FLOOR MACHINES AND ACCESSORIES.

WEST CHEMICAL PRODUCTS, INC.

Transportation Division » 42-16 West St., Long Island City, N. Y. 11101
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In S oomomn - 1967 JUNE - 1967 JULY - 1967
S 5307 - 5311 6300 - 6304 7600 — 7604
£ [Shopping Shopping | Shopping Shopping Shopping | Shopping
Days Cost Days Cost Days Cost
$ $ $
|_1967 0 0 4 1,200 1 360
1968 42 12,600 23 6,900 13 4,680
1969 32 9,600 &5 1,500 16 5,760
|_TOTAL 14 22,200 32 9,600 ) 10,800
Noe
of
8 5 22,200 5 9,600 5 10,800
No.
Locos
Built 29 128, 760 31 11,040 321 693,360
Cost
Per
Unit
Built 1 4,440 1 1,920 1 2,160

Based on one reilroad's established rate which allows 10 cents per day per
horasepower for out—of-service time, the following is the cost per day for their
three classes of locomotives:

A. 5307-5311 3000 HoP. = $300,00 per unit per day
B. 6300-5304 30C0 E.P, = $300,00 per unit per day
C. T7600-7604 3600 H.P. = $360.00 per unit per day

To find the total out—of-service time cost figure for any mmber of locomotives,
upe the following formmula:-

Total Days out of Serv. (equals) average days each (times) out of serv. cost

Total Units unit is out of merv. per unit per day

TOTAL COST FOR out-
of-service time
during warranty,
account awaiting
material.

unit cost for out

o g (times) number of locos. (equals)

(equals)

= $4,440 x 5 = $22,200 total cost for out-of-

ime during warranty account awaiting material.
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PHILLIPS DEGREASERS SERVE
THE NATION’S RAILROADS

Diesel locomotive traction frames, motors and com-
ponents are cleaned in minutes with a Phillips Vapor
Degreaser. Cleaning of traction motors has been reduced
from 8 hours to 30 minutes, and traction unit armatures
are degreased in 3 minutes. After vapor degreasing of
motor parts, a highly acceptable Megohm test is produced
— virtually equivalent to new. 20 to 36 hours of oven
drying used previously can be eliminated.

THERE IS THE RIGHT PHILLIPS EQUIPMENT
FOR YOUR PARTICULAR
CLEANING PROBLEM!

PHILLIPS MANUFACTURING CO.

7334 NORTH CLARK S5T., CHICAGO, ILLINOIS 60626
PHONE: 312 -338 - 6200
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A, MANUFACTURER’S INSUR-
ED LOCOMOTIVE AVAILABILI-
TY POLICY: The Committee's
recommendation to avoid an in-
crease in locomotive prices, even
if small as shown on the foregoing
exhibit, is to have a ‘‘service pol-
icy”. Under this policy the cost of
having a locomotive unavailable
for service could be insured, and
the cost of a locomotive being out
of service five, six or ten days
could be reimbursed through the
policy. The cost of the policy
would be equally shared by the
builder and the railroad.

One of the manufacturers feels
that this idea has some possibility;
but the other manufacturer states
that they are not experienced or
qualified enough to provide an in-
surance program of the magnitude

indicated and with such a great
number of variables.

6. STANDARDIZATION OF LO-
COMOTIVES AND LOCOMOTIVE
COMPONENTS THROUGH ELIM-
INATION OF COMPETITION: We
have attempted to give some rec-
ommended solutions to several
problems in this paper. It would
secem that we may be headed for
a standardization of locomotive
parts and locomotives by elimina-
tion; and by that we mean by the
elimination of competition.

If we finally end up with one
manufacturer, which at this stage
seems to be a possibility, then we
will have the standardization that
we all desire.

BUT, THE ELIMINATION OF
COMPETITION—IS THAT WHAT
WE REALLY WANT?

COUPLERS

Coupler Yokes « Coupler Parts
For Freight Cars and Locomotives

In “McCONALOY"'® NICKEL-CHROMIUM-MOLY

steel grades C, D & E or “AIR-KUL 122"
High Strength Air-Hardening steel.

eonny
"7a gORUEVS

1

RPI

ZEn Pittsburgh, Pa. 15201 . (412) 682-4700

Pittsburgh « Chicago -

San Francisco -

Boston - New Orleans
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Triangle ENGINE REBUILDERS, inc.

4416 W. Roosevelt Rd. * Chicago, Ill. 60624 * 638-3212

Locomotive Air Compressors
Remanufactured + Test Run - Ready to Install

Complete machine shop facilities
specializing in remanufacturing of
compressor components such as:

o Cylinders
o Crankshafts
e Valves
o Connecting Rods
e 0il pumps
Air Conditioning * Generator and Reefer Units
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Locomotive Maintenance Officers Association Shop Equipment Committee
Speakers Table at Denver Pre-Conventlon Presentahon Apnl 27

e 1o K ADERSOR

WELCOME
ALL! Meetings Last

Mondays of Month *
except June, July, §

BECOME A MEMBER TODAY.
WE WILL BE GLAD "

E'

August, December.
Dinner 7:00 P.M.

See You?
— e
ELMER SCHAEFER
Presiden Secretary

(President Wheel 1435 S. Winona Way

Checker Co.) Denver 80219
2020 S. Bannock Street (Sheet Metal Worker,

Denver 80223 D.&R.G. W)
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Tuesday Morning, September 15, 1970

10:30 A. M.
REPORT OF THE COMMITTEE ON SHOP EQUIPMENT

: 6:00 P. M.
Pre-Convention APRIL 27, 1970
Presentation: Caboose Restaurant
MILE-HIGH Union Station

RAILWAY CLUB Denver, Colo.

K. AXELSON, Chairman
Committee on Shop Equipment
Manager Production Standards—Motive Power
Burlington Northern
St. Paul, Minnestota

Vice Chairman
C. M. Smith, Senior Mech. Engr. - Locomotive, Penn Central, Philadelphia, Pa.

Committee Membhers

K. O. Anderson, Mgr. Mtce. Engrg., G. E., Erie, Pa.
F. P, Eontwught Mgr. Prod. Install E. M, D., LaGrange, I1l.
. H. Bruening, Asst, Supt. ’V[achly K. C. S., Pitts., Kan,
H, Curtis, Chief Proj. Supvr., 1. C.. Ch:cago. 111,
J. W. Dent, Master Mech., M. P,, North Little Rock, Ark.

. Enders, Master Mech,, C. & N. W,, Chicago, Ill.

H. Fletcher, Prod, Mgr,, C. & O. - B, & O., Huntington, W. Va.
"R. Hai‘]ing. Asst. Engr, Shop Ext., A. T. & S, F., Topeka, Kan.
. G. Larsen, Supvr. Weldg. & Rec., B. N., St. Paul, Minn.
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1970 TOPIC:
“EVALUATION AND REPAIR OF DAMAGED LOCOMOTIVES”
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PERSONAL HISTORY OF
K. AXELSON

Kjell Axelson was born on June
21, 1920, in Oslo, Norway, arriving
in the United States in 1925.

He graduated from the MecCook,
Nebraska Public High School and
the McCook Junior College (Uni-
versity of Nebraska Extension
School).

Mr. Axelson entered the service
of the Chicago, Burlington and
Quiney Railroad as a Machinist
Apprentice at McCook, Nebraska
in March of 1941, taking an Inter-
national Correspondence School
course during his apprenticeship.

In September of 1942, he entered
the United States Navy and after
having graduated with honors from
the Naval Machinist's Mate School
at the University of Minnesota, was
retained as an instructor. A later
request for sea duty brought tours
of duty aboard a destroyer escort
in the Atlantic and Pacific, after
which he served aboard an Aircraft
Training Carrier on Lake Michigan
until his discharge as a Chief Ma-
chinist’s Mate in October, 1945, at
the close of World War II.

Upon his return to the CB&Q, he
received his Machinist Apprentice
Indenture, worked as a Machinist
and Machinist Federal Inspector in
Omaha, Nebraska, was progres-
sively promoted to Assistant Night
Roundhouse Foreman at Lincoln,
Nebraska, Night Roundhouse Fore-
man at Greybull, Wyo., Staff Me-
chanical Inspector out of the Su-
perintendent of Motive Power Of-
fice, Chicago, Illinois, Terminal
General Foreman at Galeshurg,
Illinois, Assistant District Master
Mechanic at Galesburg, Illinois,
and District Master Mechanic at
Alliance, Nebraska, Supervisor of
Methods and Machinery on the
staff of the Chief Mechanical Offi-

cer of the Burlington Lines (CB&Q,
C&S and FW&D), out of Chicago,
Illinois, prior to his present posi-
tion as Manager Production Stand-
ards — Motive Power, Burlington
Northern, Inc., St. Paul, Minne-
sota General Office.

Mr. Axelson also serves as a
committee member on the A.A.R.
Wheel and Axle Committee, as well
as being a member of the Chicago
Diesel Club and the Car Foreman’s
Association of Chicago.

He was married to Arlene
Frances Walters of McCook, Ne-
braska, on June 29, 1941, and they
have one son.

1. INTRODUCTION:

Much emphasis from varied
sources, has been directed toward
the need for locomotives having
greater operating reliability with
reduced dollar expenditure for run-
ning repair maintenance.

It would seem that the key word
in these efforts is ‘“‘running’”, but
what about the many damaged lo-
comotives today that do not fall in
the category of just having a “bel-
lyache” and require more than an
electronic or mechanical aspirin to
get them back on their feet?

Gentlemen, this Committee would
like to probe an areca that repre-
sents a multimillion dollar business
about which very little open discus-
sion of record can be found. We
feel that this is a very timely topic
and a fertile field for exchange
and dissemination of information,
as a mutual endeavor to minimize
the use of non-productive dollars
that erode the true value of the
maintenance dollar.

A somber note affecting all of us
that further emphasizes the urgent
need to face realistic spending, is
the fact that earnings on the na-
tion’s railroads last year fell to the
lowest level since 1961, despite rec-
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CAM INDUSTRIES, INC.

Hanover, Pennsylvania 17331 U.S. A
e MANUTACTUTErS OF cummm—

===PEERLESS TOOLS

SINGLE PURPOSE TOOLS . . .

!ncludes fully automatic and semi-automatic undercutters, band-
ing machines with glass tape and wire tension devices, season-
ing and grinding machines, armature winding stands, traction
motor upenders and motor frame stands. Also, low cost, med-
iura duty hand operated undercutter and other tools for gen-
eral shop uses.

MULTI-PURPOSE TOOLS . . .

An amazingly versatile machine, the EHP will handle a
variety of repair work for large and small armatures. Equip-
ped for banding with glass tape and wire, undercutting, arinding
and trueing commutators.

LATHE ATTACHMENTS . . .

Abrasive Cut-Off Machines, Mica Undercutters, Commutator
Grinders, Tension Device for glass tape and wire. Coil Winders,
plus many other tools.

Write for Complete Peerless Tool Catalog.

For years PEERLESS Tools have served
railroad repair shops throughout the U. S.
and foreign countries. Our engineers are
equipped to help - you select the proper
tools for every job. They also offer you
expert assistance in shop planning and
layout. Feel free to call us for suggestions
and recommendations, without obligation.

CHARLES A. McGOUGH, IJr., President
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ord revenues!

The Association of American
Railroads says net railway operat-
ing income fell 3.5% to $659 million
from $683 million in 1968. The rate
of return on net investment was
2.38%, down from 2.46% in 1968.

Ordinary net income dropped
10.4% from $570 million to $511 mil-
lion.

Operating revenues in 1969 rose
5.4% over 1968, to $11.5 billlion,
but operating expenses rose 5.6%
to $9.1 billion.

For the year as a whole, 21 (or
about 28%) of the country's 74
Class I railroads recorded deficits.

Those statistics do not imply that
locomotives alone are involved but
serve rather to alert us to the fact
that the accident/damage factom
appears to be on an expensive in-
crease, with proportionate locomo-

tive damage to consider. This
brings into sharper focus, the im-
portance of the need for sound
EVALUATION AND REPAIR OF
DAMAGED LOCOMOTIVES!

The name of the game is money
and as good managers, planners or
participants, it is felt that we are
ever mindful of the dollars entrust-
ed to us for our area of responsi-
bility. Many of us are no doubt
immune to inward reflexes when
mention is made of several million
dollars for locomotive expenditures
on our respective properties, but—
complacency cannot be tolerated
when we consider that $4,351,589,-
749 was spent in ten years, 1959
through 1968, for Acc’t. 311 Loco-
motive Operating Expenses on
Class I Line-Haul Railroads alone.

These ICC Transport Statistics
for the United States reveal that an

“A" Oil level range with former wick
“B" Increased area of effective oil
ng wi w Hi-Lilt Wick.

e tIli-lllt felt shows full saturation
0 top.
“D" Standard(eltonly partsaturated

How Miller Hi-Lift
Wick Lubricators cut
maintenance cosis

Here's a locomotive traction motor
lubricator that offers 409, greater oil
lift and doubled oil capacity. :
Upper picture shows increased oiling
efficiency provided by Miller
Hi-Lift wick lubricator, Lower picture
illustrates simple test that proves
greater oil-lifting ability of Hi-Lift
felt. Hi-Lift felt segment C‘C")

is completel
Standard felt (**D") has unsaturated,
white area at top.
size and were placed in tra;
was added. Details available from your
locomotive builder or write direct to:

MILLER FELPAX, CORP.
Winona, Minn., Telephone 2381

saturated to top with oil.

oth are same
before oil
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Remember ROSS and WHITE for:

% Locomotive washers

% Coach washers

% Diesel sanding facilities:
s Drying and cleaning
% Storage
s Handling

ROSS AND WHITE
(OMPANY

50 W. Dundee Road
Wheeling, Ill. 60090
(312) 537-0060
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average of $435,158,975 known dol-
lars per year are being spent. This
does not include locomotive ex-
penditures by other than Class I
Line-Haul Railroads nor does it
take into account locoomtives that
are damaged or ‘‘Totaled” in a
train accident and not repaired but
are ‘‘written out” of the invest-
ment,

Lacking factual source data, we
conservatively estimate that some
$500,000,000 (that's %% billion) per
year is the attributable cost to per-
petuate the nation's existing loco-
motive fleet. This is the collective
monetary responsibility that we
share, and now that we are talk-
ing closer to $1,000 per minute for
locomotives alone, maybe some in-
ward reflexes are in order!

Statistics are useful but some-
times startling. In this case, the

startling fact is that this Commit-
tee cannot find supporting data to
separate locomotive accident dam-
age costs from routine mainte-
nance costs. Apparently, this item
of expense is being treated much
like the Road Foreman’s pants that
were damaged at a derailment.
He entered them as a specifie item
of expense on his expense account
but was turned down. His revised
expense account bore the notation
“the pants are in there, now you
find them!”

No doubt some Mechanical De-
partments may now know exactly
how much the item of accident
damage amounts to, while others
may be startled by a realistic fig-
ure if called to their attention.
Such information can be a useful
tool for use in “Evaluation and Re-
pair of Damaged Locomotives,” as

The RIGHT Combination
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 indusiry.

Here is the one magazine that gives you both types of useful, helpful
information — and at the same time is a pleasure to read. Top circu-
Top readability.

lation. Top usefulness.

MODERN RAILROADS

5 5. WABASH AVE.

CHICAGO, ILL. 60603 l
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GIVE A LIFT

to your
Mechanical Dept. Budget
with this

Mobile Rip Track

Equipped by Truck Equipment Co., 5t. Louis, Mo.

Front mounted winch. Full air brakes with air supply to charge and check
your car brakes. Hydraulic jacks (2), 50-ton. 100-ton capacity, 17" rise in
1 minute. Dual jack control. 1 man operates both jacks, sirnurfanenus!y, up
to 125’ from truck. Railroad maintainer body with tool and brass compart-
ments. Atlas crane—105007 max. capacity. Railroads using this equipment
report unexpected savings of time and manpower.

FOR SPECIFICATIONS AND PRICING
Contact

Ken Verkruysse

WEBER CHEVROLET RAILROAD TRUCKS

12015 Olive S5t. Road
St. Louis, Mo. (63141)
Phone 314 — 542-3300
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dollar targets are brutally frank
when involved in management rec-
ommendations or decision. For
those of you that have not looked
upon accident damage as a singu-
lar cost factor deserving of special
review, we as a Committee enjoin
those of you concerned to request
such data from your respective ac-
counting sources. A good look at
your ‘“hole cards’’ may provide a
discernable avenue of justifiable
savings in the areas of rerailing
handling, repair decisions or repair
procedures.

This Committee on Shop Equip-
ment does not presume to be able
to offer sure-fire guidelines or for-
mats to fit the individual nceds in
rerailing, financing or disposition,
but rather it is our hopeful intent
to stimulate your thinking in all
phases of accident damage which

effect the ever important end cost
or monetary advantages. When the
damaged locomotive is to be ap-
praised, the true intent of this
Committee comes into play as a
problem common to all of us, re-
gardless of the monogram on the
locomotive or whose shop it is in.
It was felt that we would be remiss
in not calling to attention all possi-
ble contributing factors that can be
helpful or detrimental to repair
shop efforts.

Conceivably, an “Economy
Team" responsibility concept can
function instead of a separate
group approach whereby Operat-
ing, Track, Wrecking, Shopping,
Accounting and Finance concern
themselves only with their respeec-
tive segments—looking at the trees
instead of the forest!

Now that we have given you a

SERVICE and

QUALITY

our lrademark since 1876

MANUFACTURER OF
Cast Iron Brake Shoes

and Gray Iron Castings

MARSHALL CAR WHEEL and
FOUNDRY COMPANY, Inc.

MARSHALL, TEXAS
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"SCRAP” cYLINDER HEADS
RECONDITIONED AND COMPLETELY OUTFITTED
FOR LESS THAN THE COST
OF A NEW STRIPPED HEAD!

Old cylinder heads with seat areas cracked or worn below toler-
ances can now be saved and made like new with Thompson's
factory reconditioning service. Or you can buy the seats and other
parts from Thompson, with installation instructions, and rebuild
your heads in your own shops.

Thompson completely wutfits your old EMD heads with valve seat
inserts, plain or stellite-faced valves, hard honed guides, sprin?s,
spring retainers and keepers — all accurately installed, ready for
service.

The cost: less than the price of a new stripped headl Moreover,
Thompson prepays all shipping charges to and from our West
Coast Plant.

Write Thompson — today — for complete details on this new service
. . . the practical, economical way to get thousands of extra hours
from cylinder heads already “seasoned” in your diesels.

Full details on Thompson-
- pioneered Inserts for EMD and
“ == ALCO heads are yours for the
‘-\.__hn_asklng. Write Thompson today.

T. R. W. Thompson Industrial Products
719 S. Maple Ave. Montebello, Calif. 20640
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Slide No. 2: This is a very flexi-
ble endless sling with no metal fit-
tings. It is very easy for one man
to fit around coupler without dis-
connecting coupler lever, Very
quick to apply.

Slide No. 3: This shows a special
braided sling made to fit lifting
lugs on side frame, designed for
EMD GP-7 and GP-9's.

Slide No. 4: Here is an emergen-
cy arrangement for use on short
boom wrecker where coupler is de-
stroyed and emergency lifting point
is used. To prevent hook opening
up, a Rochester No. 507 special
alloy steel hook is used to ensure
safe operation.

Slides No. 5, 6 and 7: The next
3 slides show a Rochester Knuckle
Eye, designed to permit either pull-
ing or lifting locomotives, with or
without trucks. These scenes show

locomotive 90’ down fill, right angle
to track. Using knuckle eye per-
mits both pulling locomotive up
the fill and lifting to turn it on its
side.

Slide No. 8: Here you see a com-
bination of a knuckle eye and a
very flexible endless sling used to
bring the nose of this F unit up the
fill

Slide No. 9: This is a special
Rochester locomotive sling, type
GP-30, designed for use as a rolling
sling and lifting sling. This has a
spreader designed for use between
sling legs to prevent compression
damage.

Slide No. 10: This shows a loco-
motive in a river with only part of
one side out of water. This pre-
sents a real sling attachment prob-
lem.

Slide 2

—l

—

al S ==
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HELWIG CARBON BRUSHES
= ——

aTar "

HELWIG QUICK
D!SCONNECT
can"shap in"“while
eQuipment is run-
ning. High current
HQD's are par—
ticularly helpful
for hard-to-get-
at installations

call for information,

HELWIG

CARBON PRODUCTS, INC.
2580 N. 30th Street Milwaukee, Wis. 53210
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general scope of the reason for
monetary concern, we would like
to zero in on some areas that your
Committee feecls will be well to
look at for added contribution to-
wards your company's savings and
subsequent earnings picture.

2. MINIMIZING OF RERAILING

DAMAGE:

This particular problem starts
with the initial locomotive accident,
and in most cases this means a de-
railment. Therefore, we would like
to present a visual review of some
derailment incidents for the bene-
fits of the younger or shop mem-
bers in the audience who have not
had the opportunity to witness re-
railing problems and hopefully give
our experienced members some
new ideas that will assist in rerail-
ing efforts, as well as in minimiz-
ing rerailing damage.

i As you view the following slides,
it should be borne in mind that lo-
comotive builders try to design
jacking pads and cable lugs at
strategic locations for normal loco-
motive handling and the manufac-
turer’s recommendations should be
followed. whenever possible, to
avoid additional structural damage.

In situations where the manufac-
turer's recommendations cannot be
followed, knowledge of carbody
structural members and the use of
available specialty lifting devices
will function to avert needless dam-
age.

Slide No. 1: Here we have a
standard coupler sling with a loop
at each end and mechanical
splices. This is universally used,
but requires 3 men to apply to the
coupler.

Slide 1
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SPECIALISTS
WRECKER

and
SHOP LIFTING
PROBLEMS

(See Items Mentioned in this Report)

THE ROCHESTER CORP.

CULPEPER, VIRGINIA 22701

WILLIS E. AYRES Jr.
RAILROAD DEPT.
220 Buena Vista Place Memphis, Tenn. 38112
Phone Area 901 — 276-0704
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Slide 3

Slide 4
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At A Derailment —

Miller Allied NYLON Slings

s "\ & g F 5 d

Provides non-damaging, wide bearing grip on
overturned PIGGYBACK TRAILERS, TANK
CARS, SPILLED CARGO. Lightweight, easy
and fast to handle, REPAIRABLE.

MILLER ALLIED CORP.

1418 Park Ave. Phone AC 415 521-1300
ALAMEDA, CALIF. 94501
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Slide 6 — Rochester Knuckle Eye
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SN\ TOUCKSTORE

R
BRAKE ADJUSTER

Manufacturers of Railway Locomotive Specialties

LOCOMOTIVE BRAKE ADJUSTER

SLIDE BAR AND LOCK PIN STYLE
REPLACES OLD SCREW TYPE

MODEL 22A FOR

EMD-ALCO AND BALDWIN SWITCH LOCO
GE FOUR WHEEL TRUCK LOCO

EMD 6P WITH ALCO TRUCKS LOCO
ALCO ROAD FREIGHT LOCO

MODEL 338 FOR

EMD F TYPE LOCO
EMD BP TYPE LOCO

MODEL 550 WITH REMOVABLE PULL ROD FOR

EMD LOCO WITH ALCO TRUCKS

ALCO ROAD LOCD

EMD-ALCO AND BALDWIN SWITCH LOCO
GE FOUR WHEEL TRUCK LOCO

SALES REPRESENTATIVES
SUPER CO.

2035 MONTGOMERY STREET  FORT WORTH, TEXAS

RAILWAY SUPPLY CO0., INC.

2003 WOODMERE CIRCLE ~ JACKSONVILLE, FLA.
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Touchstone QUIK-JUST
Locomotive Brake Adjuster

- * Replaces screw type.
Quick to adjust and install
* Reduce inventory. Same

Quik-Just used for Right

and left
DOUBLE SEAL Piston Rings for Main Fngines &

Alr Compressors
SUPER Railroad Engine Valves

SUPER Spark Arrestars
SUPER Air Compressar Parts:
e Pistons o Valve Plates o Wrist Pins WEFEER

o (rankshafts

P. 0. BOX 566 « FORT WORTH, TEXAS 76101

5//Perior /PRoODUCTS AND £~ QUIPMENT FOR /T AILROADS
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CARBON DIVISION
® St. Marys, Pa. 15857

~ THE STACKPOLE
- TRI-POWER' F.C.W.
DIESEL-ELECTRIC
THABTIOH MOTOR
BR!ISH.-

MEMBER
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Slide No. 11: The two legs of the
GP-30 sling, together with the
knuckle eye permits this unit to be
brought out of the river without
the use of a marine diver, using a
double application at the coupler.

Slide No. 13: Now the two legs
of GP-30 sling are used to pull the
locomotive out of the river and turn
the locomotive up for setting it on
a flat car.

Draft gear pocket can be used to
lift locomotive. By enlarging train
line passage hole in each side of
pocket, the special alloy steel drop-
forged hook can be engaged to pick
locomotive up.

Body bolster can be used for
picking up a locomotive, bottom
side up. By cutting the pipe run-
ning through the bolster on each
side and inserting a special very
flexible wire rope sling through the

pipe holes in the form of a basket
hitch, the locomotive can be picked
up with a bridle or “A’ hitch.

Locomotive can be picked up a
fill by the center sill. Using a spe-
cial alloy steel drop-forged hook on
the end of a sling, the point of the
hook can be fastened to the center
sill at junction to end sill and body
of locomotive brought up a fill
without more than possibly a slight
crimp in the flange of the center
sill.

The slides you have just seen are
a small sampling of the fact that
no two derailments and accident
damage extents are alike. This is
all the more reason why this com-
mittee strongly recommends the
use of an experienced locomotive
man to advise the wreckmaster of
acceptable pick-up or jacking point
on a locomotive. There are gener-

i e e s
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Slide 13

BEST WISHES

From

JOHN W. MAHON CO.

{(Manufacturers’ Representative)

1912 TERMINAL TOWER
CLEVELAND, OHIO 44113
PHONE: 216/861-5200
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ally plenty of operating and Track
Department officers at a derail-
ment who can determine if there is
sufficient time available to prop-
erly handle a locomotive and
wrecking crews are generally com-
prised of men with carmen back-
ground to expertly man the hooks,
and slings, but the natural tenden-
cy to see how fast the job can be
done, regardless of additional dam-
age, should be discouraged.

A competent and qualified loco-
motive officer should be available
to appraise the other members of
the on-site team of the fact that
the difference of many thousands
of dollars in repair costs and lost
revenue due fo added out-of-service
time, are at stake because of haste
and guess work. Some unneces-
sary things are being done such as
the burning off of an equipment

support instead of unbolting, which
causes additional rework or re-
placement and on truck removals,
the CARBODY leads to the trac-
tion motors are being cut instead
of unbolting the terminals or cut-
ting the motor leads, which are
shorter and less expensive tn re
place.

In many case, jacking with the
help of traversing jack bases in-
stead of pulling a locomotive over
rerailers will avoid needless drag
and shock damage to running gear,
pilots and traction motors, also,
failure to pick up and include with
the locomotive going to the shop,
small components that often could
be repaired at considerably less
than replacement cost. In addition,
some of these components may
have a long lead time to procure,

@ampcars

Built by engineers with technical know-
how in the caboose and mobile work
car fields—International brings economy,
quality and efficiency to railroad operation.

m
INTERNATIONAL CAR I:ﬂ |

835 ENGLEWOOD AVENUE

MEMBER

RAI

BUFFALO, N. Y. 14223

Representatives:

M. H. Frank — Cleveland, 0. + Prest Company — St. Paul, Minn.
R. B. Hornberger — San Francisco, Cal. = F. E. Ross, Jr. — St. Louis, Mo.
E. J. Hasten, Ir., W. B. Recd—Chncago 1.

A Part of NATIONWIDE INDUSTRIES, INC.
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HAND, POWER AND
SPECIAL TOOLS
FOR ANY
RAILROAD JOB

Service to American Railroads
25 Years — 1944-1969

KENOSHA, WISCONSIN

%
SNAP-ON TOOLS CORP.
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causing the unit to be out of serv-
ice longer than necessary.

It is here that an “economy
team’’ can start to function by de-
termining if pick-up time is more
valuable than added locomotive re-
pair costs.

It is felt that whatever the added
cost, if any, for this education fac-
tor in locomotive handling, it will
be offset many times over by re-
duced repair costs and increased
locomotive availability.

Many experienced locomotive
men who go to derailments may
be short-changing their company
and the industry as a whole, when
they realize that improvements
could be made in adding or modi-
fying pick-up points and jacking
pads, but fail to recommend them
or, complain to the wrong people.
Owing to the almost yearly design

changes in locomotive models, field
experience should be passed on to
the locomotive builders; and insist-
ing on changes in these specifica-
tions will pay dividends in the form
of less carbody damage and re-
duced handling time. Such changes
do not necessarily mean added ini-
tial cost. We suggest that you con-
fer with your wrecking personnel
for encouragement in this line of
thought for added savings.

The Committee believes that a
good start in this direction would
be to move or add lifting points
closer to the ends of the under-
frame or carbody as shown in
these slides, to eliminate the pos-
sibility of cab or carbody compres-
sion damage.

Line spreaders are not a com-
pletely satisfactory answer when
the carbody is sitting at a severe

- |
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WHAT’S NEW IN RAIL CRANES?

sTorque Converter Drive For
All Crane Operations.

sPower Load Lowering On All Hoists.
sIndependent Air Control of All Functions
*Dual Rack Pinion Rotate Drive.
sHydraulic Outriggers Standard.
*Locomotive and Automatic Air Brakes.
*Anti-Friction Bearlings Throughout.
sTimken Journal Bearings Standard

MODEL 250R, 250-TON DIESEL WRECKER

sElectromotive Locomotive Type
Traction Motors.
sTorque Converter Drive For All Hoist
Functions.
sAir Controls of Hoisting Functions.

*Roller Bearing Swing Circle.

=
T *Optional Hydraulic Outriggers.
| —— *Self-Folding Pile Hammer Leads Avallable
) =1 T s*Hydraulic Power Take Off Available
= SmAL) sTimken Journal Bearings Standard.

MODEL SODEL,50/80-TON DIESEL-ELECTRIC
o7

“ eHydraulic Hoisting And Rotate Drive.

*Powaer Load Lowaering of All Hoists.

sinfinitely Variable Hoisting Speeds.

»3-Speed Powershift Propelling Transmission
With Integral Torque Converter.

sTravel Speads 10 28 MPH.
«Short 6'-3" Tallswing Allows Operation Over The Side

4l ‘Without Interfering With Adjacent Track.

MODEL 17H, 1772 TON DIESEL HYDRAULIC
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angle and the couplers are missing,
or on models where a coupler hitch
is not recommended.

We also believe that such a move
would permit the use of shorter
boom wrecking derricks for im-
proved lift stability and safety by
reducing rolling momentum stock
after the carbody angle has been
overcome on a lift.

To the locomotive builders, we
request that you look into this mat-
ter as part of a voluntary overall
product improvement for field use
even though you lift carbodies in
your shops for a different purpose.
3. ECONOMIC EVALUTION TO

REPAIR, TRADE-IN OR
SCRAP:

After we have the ailing patient
back on its temporary feet, a deci-
sion has to he made whether we
should knock on a Shop Door, a

Builder’s Door or a Junk Dealer’s
Door. As many of you know, such
a decision is not always an easy
one and a hasty diagnosis could
lead to a “live’ burial or the harn-
essing of a dead horse. Costly mis-
takes are not easy to admit or ov-
ercome.

Before we discuss diagnosis, we
would like to present a few slides
on what the patient may look like.
Many of you have seen similar
cases but for the benefit of insur-
ing everyone in the audience some
insight on what the decision mak-
ers and shop men go through, let's
take a look at what is knocking on
the door.

Slide No. 17: Illustrates a deci-
sion starting point.

Slide No. 18: This view of the
same unit makes it a candidate for
the junk yard at first glance if the

Slide 17
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Slide 18

Reliability and Service

HUGHES RAILWAY SUPPLIES, Inc.
987 Suburban Station Building
Philadelphia, Penn. 19103
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eeny-meeny-miney-moe system is
used. However, after careful diag-
nosis, it was restored to wuseful
service for $60,000, in the owner'’s
shop.

Slides No. 19 and 20: This is a
similar case but careful evalua-
tion and a good decision gave the
641 another chance for useful serv-
ice.

Slide No. 21: Here you see the
641 ready to go with a price tag of
approximately $25,000, which is
considerably less than replacement
cost.

At another shop, a dismembered
diesel unit was brought in as a bas-
ket case, with the basket being a
flat car and two gondolas. It would
seem that a decision on this one
should be a snap.

However, by avoiding snap judg-
ment and by the use of careful

evaluation, economics prevailed to
restore the unit for continued bene-
fit of the fleet.

It was brought to our attention
that a damaged unit was set aside
awaiting disposition for several
months until a staff member of
management made inquiries re-
garding decision delay. Immediate
inspection disclosed that the dam-
age was superficial and in a mat-
ter of days, the unit was back in
service with a relatively minor re-
pair expenditure. Delayed or im-
proper guesstimates increased the
overall cost in this case because of
potential revenue loss. Unfortu-
nately we could not obtain slides to
illustrate this case in point.

With these examples of why
sound evaluation is stressed, we
would like to bring out some of the
ingredients to be considered in the

Slide 19
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Slide 20

Slide 21
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course of arriving at a proper de-
cision.

We are of the opinion that first
consideration should be given to
fleet power balance factors to de-
termine if the class or type of lo-
comotive is worth repairing at any
cost. At this stage, your Trans-
portation Department can serve as
a valuable member of the “econo-
my team’. It should be consulted
with full knowledge of estimated
costs to repair in kind or upgrade
modification as well as knowledge
of the life expentancy of the loco-
motive. As a Mechanical Depart-
ment member of the team, your
recommendations should include
consideration of the age of locomo-
tive, future replacement parts
availability, future maintenance
costs and whether upgrading mod-
ification would create an “orphan”
that could grow into a mainte-
nance/servicing monster at some
date in the near future prior to
normal obsolesence.

Regardless of whether or not a
locomotive can be restored to serv-
ice, your Financial Department
team member can give expert ad-
vice on how monetary advantage
can best be deployed. These peo-
ple are best qualified to weigh the
factors of cash position, cash flow,
depreciated values, tax benefits,
insurance values, influence on cap-
ital expenditure vs. operating ex-
penditure and, return on invest-
ment.

Don’t overlook the Legal or
Claim Department team members,
as claim judgements can be criti-
cal to company economy when the
accident incurs public involvement
or insurance credits. You should
request their assistance immediate-
ly after the accident and assist
them with photographic records
ranging from time of accident

through the progressive rerailing
and shop handling phases. The
varied thoughts on insurance needs
range from some railroads that
carry their own insurance to one
that insures their units at 80% of
the value after $25,000 deductible
for loss or damage. From this you
can see that advice from the Legal
Department cannot be over-empha-
sized in the decision for locomotive
disposition.

Sometimes a valuable team
member called the “builder” is not
utilized to the best advantage. The
builders assure this committee that
they are ready, willing and able to
assist in damage estimates at the
accident site or in the shop whether
they handle the repair job or you
handle your own. This type of as-
sistance can prove invaluable and
greatly influence locomotive dispo-
sition decisions to repair, scrap or
trade-in. These people are experts
in their own right and we should
take advantage of their availability
to assist us in determining if the
dollar can best be spent for a like-
new warranty locomotive, an up-
grading modification, or do only
necessary damage repairs. They
also can help to weigh your shop
workload and capability factors
against valuable revenue time by
expediting repairs.

Another important “economy
team”™ member is your Purchasing
and Stores Department. This
source of talent should very defi-
nitely be employed to the fullest
as those pcople nmot only know
where they can get the repair or
replacement material but they can
help determine the cost and out-
of-service time—they may even get
it for you wholesale! This Depart-
ment is an important pressure
point in the savings structure.

At this point, the Committee
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SLOAN BRAKE PIPE ANGLE COCK

EFFICIENT OPERATION e LONGER LIFE « REDUCED MAINTENANCE COSTS

The SLOAN Brake Pipe Angle Cock, designed to meet
the needs of modern railroading,
has established a completely
new set of angle cock standards through its
many new and exclusive features. ..

1. A synthetic rubber seal is held against the cast brass ball
by spring washers. This design automatically compensates for
wear and maintains a positive seal to prevent leakage.
2. Handle operationissmooth and positive for efficient control.

3. Handle pivots on a stainless steel roll pin and is held firmly
in place by a stainless steel spring in some models.

4. The Body and Handle of Sloan’s Angle Cock are made of
tough malleable iron for greater strength—and, together with
the locknut, are completely Parkerized for protection against
rust and corrosion.

5. The universal connector can accommodate either an wn-
threaded air pipe or a threaded air pipe. Threaded air pipes are
flexibly connected, yet locked in so that they cannot blow
out nor crystallize and crack from vibration.

6. Exclusive of the body which never wears out, all opera-
tional parts can be easily and inexpensively replaced on a
bench. No machining, grinding or lapping required.

The SLOAN Brake Pipe Angle Cock is approved by the AAR for
unlimited application and more than 200,000 are already installed on
cars of Class I railroads. Four models are available for either left or
right hand operation.

SEND FOR DESCRIPTIVE LITERATURE

SLOAN RAILROAD PRODUCTS DIVISION
SLOAN VALVE COMPANY
8800 WEST NORTH AVENUE » MELROSE PARK, ILLINOIS 60160

National Sales Representative = HARBIL, INC., 224 S. MICHIGAN AVE., CHICAGO, ILL. 60604



210

Committee on Shop Equipment

would like to make a joint request
for greater assistance in the pro-
curement of so-called obsolete ma-
terial needed many times to run
a locomotive for a few more years.
We are advised that some builders
and railroads salvage somewhat
high usage parts that are out of
production, from older scrapped lo-
comotives to avoid special parts
penalty manufacturing costs. Some
of these paris may lie dormant at
point “A” when there is a crying
need for the same parts at point
“B’”, We believe that in this com-
puterized age, a central informa-
tion center concept can prove to be
a very definite avenue of savings
in accident repair costs. Such a
concept would serve to save on in-
ventory investment, reduce parts
costs and expedite repairs to in-
crease locomotive availability for
corresponding revenue increase.

Among the relatively new assets
available for evaluation teamwork
is a Department called ‘“Manage-
ment Information Services.”” It is
felt that accident damage evalua-
tion would greatly benefit by hav-
ing mechanized historical data
available for a comparative base,
by locomotive class factors, in or-
der to make sound and rapid de-
cisions. This base data also can be
programmed for use by the other
team members. This relatively
new technology is here to stay so
it behooves us to get all the ex-
posure possible to remove the mys-
tery out of what can be a valuable
decision tool.

Now let’s get down to where
your team responsibility, as Me-
chanical Department members, ex-
tends itself beyond your expertise
at the accident site. Do not under-
estimate your importance to the
end dollar saved or lost. As loco-
motive experts, you are more

aware of the expensive internal
goodies and repair requirements
than any other member of the
team. For that reason, your talent
and judgment usually serves as the
most important basis for all the
other “economy team” members to
act on. Your damage estimates
should carefully include concealed
damage on such items as batteries,
engine and main generator align-
ments, wheels and axles, shock
damage to carbody structural
members, ete. This committee
does not know of a standard form-
ula that will suit all conditions but
one seat-of-the-pants method is to
estimate one dollar per pound for
material replacement and fifty
cents per pound for repair labor
with a 25% additive on the total
for concealed damage. For the
sake of tempering your recommen-
dations from the Mechanical De-
partment point of view, you should
have a general idea of what a loco-
motive is worth to your company.
This general knowledge coupled
with your damage repair cost esti-
mate will provide a reasonable bas-
is to support an initial recommen-
dation for locomotive disposition.
One suggested method of obtaining
locomotive value is to obtain the
latest full year gross freight reve-
nue and divide it by your total
freight locomotive ownership, use
a profit ratio factor of say 20% to
obtain net revenue value per year
and multiply the annual net reve-
nue value times the number of re-
maining life expectancy years.
Slide No. 24A:
For example:
1. a. Gross Freight Revenue
equal $300,000,000.
b. 1969 Freight Loco. Owner-
ship equal 500.

2. Annual value of one freight lo-

comotive in gross revenue
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LOCOMOTIVE PROTECTION
FOR LONG LIFE!

RUST-OLEUM® Protective Coating Systems for locomotives are
designed to provide long-lasting protection for mechanical loco-
motive surfaces—underframes, air brake reservoirs and other
equipment.

Each system includes famous Rust-Oleum Primers for clean or
rusted steel and Finish Coatings in a wide variety of colors. High
heat aluminum coatings are available for engines and other hot
surfaces. Stencil Coatings in red, white, and black are also
available in convenient spray containers.

For complete information about Rust-Oleum Protective Coating
Systems for locomotives, call your nearest Railroad Agent or con-
tact RUST-OLEUM CORPORATION, 2301 Oakton St., Evanston,
lllinois 60204.

CALIFORNIA GEORGIA ILLINOIS
Mells Cargu Supply Inc. F. 0. Walsh, Jr. Railhead Corp.
681 Market St. 66 Luckie St., M. W. 10 S. Riverside Plaza
San Francisco, 94105 Suite 602 Gateway Center
(415) EX 7-0310 Atlanta, 30303 Chicago, 60606

(404) 638-5678 (312) 236-2286
LOUISIANA MINNESOTA MISSOURI
Church-Dailing Co. F. B. Nugent Co. St. Louis Railway Supply Co.
1401 S. Rendon St. 701 Pioneer Bldg. 9909 Clayton Road
New Orleans, 70125 St. Paul, 55101 St. Louis, 63124
(504) 866-9632 (612) 222-2358 (314) 991-3100

OHIO0 VIRGINIA
NEBRASKA Industry-Railway Potomac Railway Supply
Cardinal Supply Mfg. Co. Suppliers, Inc. Company
9992 o4 3 St eet 1224 West 6th St. 6623 Backlick Road

68127 P. 0. Box 91127 Springfield, 22150

MDZ] 331 5345 Cleveland, 44101 (703) 451-3000
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available — $300,000,000 divided
by 500 equals $600,000.

3. Annual value of one freight lo-
comotive in net revenue avail-
able — $600,000 times 209 profit
ratio equals $120,000.

4. Remaining expected life value
of one freight locomotive —10
yrs. times $120,000 equals $1,-
200,000.

If the decision has been made to
restore a locomotive to service,
again your dollar obligation is to
determine which of your shops are
best oriented in terms of capability
and outshop time for the type of
accident damage involved. This
decision involves judgement areas
of present shop workload, material
availability, personnel qualifica-
tions, tooling and shop equipment.
1t is questionable if overall money
can be saved by sending a locomo-
tive dead to a centralized (in terms
of workload) accident repair shop
many hundreds of miles away in
cases where minor or superficial
damage is involved. It may prove
less costly to ship the material (if
needed) to the locomotive’s assign-
ed running repair facility to avoid
excessive out-of-service time and
heavy repair shop overhead ex-
pense. We concede that some rail-
roads have progressed far in cost
control and work measurement to
obtain realistic people who have
pre-judged scientific management
procedures as Mickey Mouse, we
admonish you to update your think-
ing and take an honest look at such
things as Responsibility Account-
ing Systems, Critical Path Meth-
ods, Data Processing Programs,
Production Standards, etc. Today’s
margin of error is more critical
than ever before so let’s take full
advantage of the Management tools
available to even help decide where

accident damage repairs should be
made, instead of ignoring such a
savings possibility.

4. ECONOMIC REPAIR
PROCEURES:

After the locomotive is in the
shop, your responsibility is two-
fold in that you not only have a
cost estimate target but also the
use of procedures, tools and equip-
ment factors which vitally deter-
mine how the repair dollar is spent.

One of the shopmen’s biggest
problems is the extensively damag-
ed underframe so we will show you
a few versions of how various
shops handle this type of repair.

A locomotive with extensive
frame damage was repaired by
cutting the frame into 5 pieces aft-
er the superstructure was removed.
It was straightened, rewelded with
5/8" camber and only 1/16”" twist
which is nearly ideal dimensions.
The frame straightening track con-
sists of 8 slots made of rail laid
side by side and secured in the
floor. Into these slots are inserted
2” “T” nuts and bolts or turn
buckles. The underframe is secur-
ed to the floor by means of beams
made of 15" car channel stiffened
in the middle with 2" to 3" of plate
steel to create an oversize “T’
beam. By using various combina-
tions of ties, beams and 75-ton
jacks, the underframe can usually
be straightened cold.

Slide No. 26:

Here we have underframe fixture
used in the General Electric shop.
You will note the heavy steel floor
plates, which are of a particular
aid when working on damaged un-
derframes. Though this slide actu-
ally shows a new underframe being
fabricated, it is also used to repair
damaged underframes with the
type of clamp control shown.
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PRIME!

Electric and Pneumatic Sanding

Electronic Bells
Pneumatic Bell Ringers
Solenoid (Magnet) Valves
Automatic Drain Valves
Portable Gage Tester & Fittings
Welded Swivel Flange Fittings
Metal Cab Awnings
Windshield Wings

Rear View Mirrors

PRIME
MANUFACTURING CORP.

MILWAUKEE, WISCONSIN
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Slide No. 27:
Very often in a collision of two
locomotives, the main frame or bed

through the top part of
beams as indicated by dot-
ted line in figure 2.

gets bent either up or down. This Step 4. Using jacks at both front

bending usually takes place ahead

of the center casting. One method

of handling this area of repair is as
follows:

Step 1. The unit is mounted on
shop trucks.

Step 2. Figure 1 shows two guide
strings are run as indicat-
ed on slide. The blue
string indicates where bed
or frame should be when
straight. The red string is
mounted as shown so it
will follow the bent portion
of bed when straightening
takes place.

Step 3. The “I’* beams are cut at
the band from bottom up
through web but not

Slide 26

sides, bend is removed by
jacking. The weight of the
engine usually is enough
to hold the frame down. If
the engine has been re-
moved, it will be neces-
sary to put on equivalent
weight on the bed to hold
it down. Bent end should
be straightened about one-
half inch over plane, as
when “I” beams are weld-
ed and reinforced, welding
has a tendency to pull the
bent portion down a little.
The portion where the “I"”
beam cut was made
should then be trimmed of
bent metal to smooth sur-
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Specialists Since 1894 in Railroad
PACKINGS AND GASKETS

Steam Conduit
Gaskets-Springs
Ferrules

For
Diesel Locomotives
Shop Equipment

Dry Compressed Air Solves

DAY, CuAN ST

i i Locomotive A.B. Problems

DMPINTATING DIW POINT

EXTENDED MAINTENANCE period
for locomotive air brake equipment empha-
sizes the importance of clean dry compressed
air at all times.

THE VAN-AIR DRYER meets this need by
lowering the compressed air dew point and
removing excess oil and corrosive contami-
nants.

Send for copy of TEST REPORT on recent
locomotive application and 16 page brochure
explaining process with complete sizes, etc.

" MORE THAN 350 VAN-AIR DRYERS ARE
' N et SERV&NG 45 Railroads in United States and
| Canada.

DRY-O-LITE |
DESICCANT

SCHEMATIC CUTAWAY VIEW & VAN-AR DRYCA

PILOT PACKING CO., INC.

Executive Offices and Factory
235 Glen Cove Ave. Sea Cliff, N.Y. 11579

Barrington, Ill. San Francisco, Cal.
Richmond, Va. St. Louis, Mo.
In Canada
IEC-Holden, Lid.
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Locomotive Weight
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Who helps you upgrade
efficiency in cleaning?

Your cleaning efficiency goes up any time you get more “out-
put” (better results) from less “input” (less time, man-
power, and cost).

Which is what an Oakite cleaning program is all about. It
provides you with the specialized materials, application equip-
ment, methods, blueprints and technical service that increase
maintenance cleaning efficiency,

Get help with such jobs as:

Diesel cleaning—top to trucks with fast, multi-purpose compounds.
Hot tank cleaning— with a single tank removing rust, paint, grease
and grime.

Steam cleaning — with a lighter gun and heavier duty detergents.

Automatic washing—of even heavily soiled running gear.

Paint stripping—rust removal—interior cleaning and other mainte-
nance procedures.

Application experience that makes the
difference is always available from...

of course
ST

OAKITE.

» R

OAKITE PF;ODUCTS, INC., 50 VALLEY ROAD, BERKELEY HEIGHTS, N.J. 07922
In Canada: OAKITE PRODUCTS OF CANADA, LTD., ONTARIO

Subsidiaries and Distributors World-wide Cable: OAKITE, BerkeleyHeights
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face and filled by welding.
Reinforcing plates as
shown in figure 3, are ap-
plied to both sides by
welding or use of ‘““Huck”
bolts.
If the nose has heen bent
up instead of down, cut
the same way. With shop
crane, pick up a heavy
weight (an engine) and
lower onto deck to bend
deck back down. Do not
overbend in this case. Fill
cut with weld and rein-
force as before.

Step 6. This procedure saves time
as well as eliminating pos-
sibility of wrinkles in the
frame.

Another frame straightening pro-
cedure employs a hold down jig
located in a shop pit. Through
the use of high fonnage air jacks
with the untrucked locomotive plac-
ed on stands, the frame is brought
back to proper dimensions.

Body work presents many prob-
lems areas but we believe that the
many techniques which can be em-
ployed, will allow an effective se-
lection fo meet your respective
needs.

Damaged short hood section was
completely removed for prefabri-
cated replacement, as the most ex-
peditious and economical way to
handle the repair. With the short
hood removed in-place repair work
was done on the cab proper. The
new short hood section was then
welded into place.

Precut complete cab side sheet,
in another case, was also welded
into place. Many times such pro-
cedures can be more economical
than trying to patch repair only a
portion of a section due to the fit-
ting, grinding and filler labor that
can offset any material savings. If

Step 5.

damage is only slight, newly de-
veloped plastics such as “Bondo”
or ‘“Mister Mechanic” can fill
holes, creases, dents or scratches
without replacing a steel section.
Such materials can easily be sand-
ed and painted to produce a like
new finish when structural strength
is not the prime consideration.
Slide No. 32:

If the replacement component
cannot be purchased from a vendor
due to being obsolete or a specialty
item, and shop fabrication of a new
one is expensive, repairing in place
and kind is a necessity. For exam-
ple, the bent portions of this pilot
were cut away and straightened
under a press. The edges were
beveled, a full penetration weld
made and after grinding, both ap-
pearance and strength were as
good as new. At times, possibly
we build in our own troubles due
to non-standard specifications. GE
advises that they have furnished
at least six distinet designs of
snowplows, which makes stocking
quite a problem. The Illinois Cen-
tral has developed a split pilot con-
cept for GP-28’s and SD-40’s, which
gives them a repair cost advant-
age, as many times only one-half
of the pilot gets damaged.

Upgrading modification has been
an historical perogative of mechan-
ical peoples’ ingenuity. Reaching
back a few years to illustrate that
the modification concept is not
new, here we recall a former
steam locomotive that was modi-
fied or converted into a powered
rotary snowplow. Economic prog-
ress caught up with that modifica-
tion resulting in an even greater
savings improvement, where steam
gave way to electricity with the
result that the aforementioned
steam powered rotary is now driv-
en by four in-line traction motors
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Time to Charge System for Terminal Test

150 Car Trains—NO Cars Equipped with QRB Valve...50 min.
150 Car Trains—ALL Cars Equipped with QRB Valves...18 min.

o

e IR

: dify Sectiof "o

ition to MO ire that @

g, On the sz’g::e Rule 3 t0 reqlm;egﬁg must

(11) of Inter and after Janumym‘:der release

cars rebuilt 3““"“\1 air brake C)’Ommgnded by
he equm‘!”eproved types, as TE€

s, @
::Lv?:omm""“"

b
“In order to produce the potential savings which brake
cylinder release valves can produce... Interchange Rule
3 (a) (11) be broadened to include all cars rebuilt
on and after January 1, 1969, That’s what the regula-

QRB

tions say.

BRAKE CYLINDER The New York Air Brake Company QRB Valves—

RELEASE VALVE certified by the A.A.R. as meeting all requirements of
The Brake Cylinder Release Valve was sco cnecifications—are available / —wi i
ConcanG and davelopad By New York these specifications—are ..W‘lll-.lblc. .NO\r\ ; with . ng.ht
Air Brake Company. QRB Brake Cylin- Hand or Left Hand Adapiters. They're furnished in Kits
der Release Valve Kits (Left Hand or T snisnes in inciall . . rt
HightHaNdY conibe readily mouniad on for greater convenience in installing and un.'lmm_:. Or-
ALL existing AB Valve pipe brackels der ORB Valves to update your cars NOW.

Immediately available from slock

sevet NEW YORK AIR BRAKE COMPANY

Rﬁ, AUNIT OF GENERAL SIGNAL CORPORATION @

230 PARK AYVENUE - NEW YORK, N.Y. 10017
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Slide 32

you can rely on ...

EQUIPCO LOAD DIVIDERS
EQUIPCO HAND BRAKES

“Supplying Railroad Equipment
Specialties for Over 40 Years”

INOUSTRIES Inc.

EQUIPCO
DIVISION

332 South Michigan Ave.
Chicago, Ill. 60604

G G G G S SN SN ==



Locomotive Maintenance Officers Association — 1970 221

rolled and forged high carbon
11% to 14% MANGANESE STEEL:- -
— WEAR LINERS. ——— -

for truck center plates and pedestals

o wear resistance
o impact strength
o better “rollability”

Extensive tests and regular service on many major railroads prove
that wear liners of ROL-MAN manganese steel outlast all other steels
up to 6 times in center plates, pedestals, bolsters, journal boxes
and other truck applications . . . give freight cars improved “roll-
ability” and increased availability . . . reduce maintenance. Send
for illustrated technical bulletin of ROL-MAN railroad wear parts.

MANGANESE STEEL FORGE CO.

Richmond St. & Castor Ave.
Philadelphia, Pa. 19134
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for increased efficiency, lower op-
erating and maintenance cost.
When economics dictate that up-
grading modification is in order, to
take advantage of accident damage
repairs, many shops have found it
to be economically advantageous
to have prefabricated components
available, using complete replace-
ment procedures instead of making
modifications in place by using
nose, short hood and cab assem-
blies, low-profile noses, hi-voltage
cabinets pre-wired on the floor he-
fore application to the locomotive.
Adding labor saving devices such
as battery skid containers also
adds to the savings potential thru
easier application and removal. In
addition, items such as ‘Mister
Mechanic” or “Kant Skid” cab
deck covering, New York Air
Brake “Portorack’ air brake pan-

els, seven element lube oil filter
tank, EMD No. 8356717, large fuel
filters, electric emergency fuel
shut down systems, etc., are other
types of items that should be con-
sidered, as modification provisions
can easily be made while repairing
accident damage.

FASTENERS:
Slides No. 39 and 40:

We now move into an area that
we feel deserves more attention
than it has been given in the past.
That is, the proper use of the prop-
er fastener in the proper place.
Too many times any type fastening
available is used just to fill a hole
or tie pieces together. You have
all seen instruction sheets of the
type shown here and there is a
very good reason for them, so use
them.

LOOK TO GSi

for cast steel railroad products

General Steel Industries is one of the world’s foremost
designers and manufacturers of cast steel products for
the railroad industry. Included are components for
freight and passenger cars and locomotives, as well as
complete flat cars, bulkhead cars and pulpwood cars.

I GENERRAL STEEL INDUSTRIES INC.

CASTINGS DIVISION

GRANITE CITY, ILL. + PHILADELPHIA, PA . SAN FRANCISCO. CALIF
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How fo
keep the locomotion
In your
diesel locomofives

We do it three ways with one product. Koppers
piston rings, designed to meet the specialized re-
placement needs of railroad diesel equipment, will
give you longer ring life, less cylinder wear, and
the special wearing qualities of Koppers’ exclusive
materials. Add to this the specialized railroad ex-
perience of Koppers technical representatives. Now
you see how we can be a valuable source for serv-
ice and ring maintenance on diesel locomotives.
Why not call us in? Write KOPPERS COMPANY,
INC., Piston Ring and Seal Dept., 200 Scott St.,

o RS

Engineered
Products
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INSTRUCTIONS

TORQUE VALUES
VARIOUS MEDIUM CARBON BOLTS

Use the following torque values to insure satisfactory tightening of the
bolts, studs and their nuts where a specific value is not glven in the
DATA SECTION of the instruction.

The values given in this instruction pertain to medium carbon bolts, gener-

ally identified three radial lines on the head of the bolts.
! the underside of the bolt should be clean and lubricated

Nominal Thread Threads Torque

Diameter - Inches Per Inch Ft. Lb,
1/4 20 5-8
28 3-8

5/16 18 12-15

24 12-15

3/8 16 20-25

24 25-28

7/16 14 35-40

20 40-45

1/2 13 55-60

20 60-70

9/16 12 75-80

18 90-100

5/8 11 105-115

18 125-140

34 10 185-205

16 220-245

The: do net 1o cover oll deteds o1 voristions in quipmant nor fo provide for avary powdle contingency o b mel in connaction
ity mehttos aporeiod ¢ i o thantd hrther mbormetin b3 oned. o¢ shasld pariicoter pabbums i Phih ovs el cavorod selficontly
far the purchaser's perpesas, the motter thowid be tefarrad 1e the Genersl Dectric Company.

i woy GENERAL @) ELECTRIC

Slide 39
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KELTY RADIATOR COMPANY
NUMBER ONE in the industry for:

NEW REPLACEMENTS AND REPAIR OF WATER
RADIATORS, OIL COOLERS, HEAT EXCHANGERS,
INTERCOOLERS, CAB HEATERS FOR ALL MAKES
OF DIESEL LOCOMOTIVES.

We are equipped to pick up complete banks
for servicing and return for immediate
application.

New replacements and repaired cores are
fully guaranteed, as has been since 1946.

Warehouse stocks are maintained at:

Sacramento, California ] Roanoke, Virginia

Fort Worth, Texas 6] Altoona, Pa.

General Offices
312 Eleventh Avenue, S.E.,
Cedar Rapids, lowa 52401
(319) 366-1849
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INSTRUCTIONS

TORQUE WRENCH APPLICATION

FOR TIGHTENING IMPORTANT ENGINE
BOLTS AND STUDS
GE 7FDL DIESEL ENGINES

To ensure satisfactory performance of engines
and to avold costly failures, it is extremely im-
portant that vital bolts and studs have their nuts
tightened at assembly according to the values given
in the Engine Instruction Manual, When torque
wrenches are not available, it may be assumed that
a man can exert a pull of about 125 pounds on the
end of a wrench handle which, when multiplied by
the wrench length in feet, will give torque in foot-
pounds.

It is often necessary to use adapters with the
torque wrench in order to reach inaccessible bolts
and nuts. Whenthese adapters are used, the rending
of the torque wrench dial is not the actual torque
exerted on the bolt or nut. The ratlo between the
actual torque on the bolt ornut and the torque shown

on the wrench dial is determined by the length of
the adapter amd the location on the torque wrench
handle where the pull is applied. (Fig. 1 and 2)

IMPORTANT: It is very important that the
pull on the torque wrench handle be concen-
trated, as much as possible, at the position
nrarked ““P" on the following drawings,as a
shift in this position will cause considerable
error in the effective torque at the end of
the adapter. It is also very important that
the threads of both parts be clean, free of
burrs, and lubricated with Lubriplate No.
130A or similar extreme-pressure lubri-
cant. The washer face of the nut or bolt must
also be lubricated with the same type of
lubricant,

B
=1

MARK HANDLE

RO==4

AT THIS LENGTH

- Adapter length in feel

Length in feet between square
drive of torque wrench and
location on hamndle where pull
is concentrated

€ = Total effective length of wrench
in feet

=
'

P - Pull on handle in pounds

T = Effective torque in ft-1bs. on
nut or bolt

t - Torque in ft-Ibs. indicated on
wrench dial

A = 1/2 foot

B = 3 feet

T = 350 foot-pounds (Torque de-
sired on bolt or nut)

Then t = 350 x Jfl—l-l;—z
t = 300 foot-pounds (Torque in-
dicated on wrench dial

Fig. 1

Torque wrench with straight adapler

These watructions do rot purport o cover ofl de
with initallation, operalion or muntenance.

it or vortions in equicmest nct o provide for svery poible contimgency 10 be mel in connection

thar mformotion be desred or whould portcular probisms orie wheh ore ol corersd meffmntly

for the purchaser’s purposet, the matter thould be referred to the Generol ectic Company

Slide 40
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You Get The Economy Of Quality
With Duff-Norton Railroad Jacks

For more than 75 years Duff-Norton has been working for and
with the nation’s railroads to provide the best in lifting power.
Each type of jack — ratchet, screw, hydraulic — has been designed
with the special needs of the railroads in mind. Specify Duff-Norton
railroad jacks for assured performance in any application.

DUFF-NORTON COMPANY

CHARLOTTE, NORTH CAROLINA 28201
The Canadian Duff-Norton Co., Ltd., Toronto 18, Ontario
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Slide No. 41:

This slide indicates some of the
tremendous amount of engineering
expense that has gone into the
proper use of fasteners. This in-
formation should not be ignored if
proper and lasting repairs are to
be achieved. Improper use of fast-
eners will result in unnecessary fu-
ture maintenance costs as well as
cause an expensive failure that
will bring the locomotive back into
your shop for additional repairs.
HUCK FASTENERS:

Last year this committee discuss-
ed the use of a relatively new cold
fastener application for locomotive
truck and traction motor gear
cases. Because of the economic
and holding improvement gain, this
concept has found increased favor
and its use expanded into accident
damage repair among other areas.

The simple insertion procedure
proves invaluable for pulling to-
gether pilots, steps, handrail
stanchion, carbody components,
etc. for alignment or permanent se-
curement.

The hydraulic tool is applied to
pull the mating parts together,
swage the collar and break the pin-
tail—all in approximately seven
seconds. The hydraulic power unit
is portable, which eliminates its re-
stricted use to only one shop area.

The cold fastener concept has
found expanded use in truck repair,
application of ACI plates, welded
cable receptacle brackets and
coupler pocket, while proper ten-
sile bolts are used for coupler car-
rier iron and pinlifter brackets.
This selective procedure will not
only provide an initial saving but
also a long range saving,

XLO

EX-CELL-O FOR PRECISION

Known to the railroad industry
for precision-made,
hardened and ground
pins and bushings
—the ultimate in quality!

Railway Products, Detroit, Michigan 48232

ik
€.

N
o)

EX-CELL-O CORPORATION
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MAJOR US. RAILROADS
SPECIFY HUCK FASTENING SYSTEM
FOR LOCOMOTIVE PEDESTAL LINERS,
TIE STRAPS AND GEAR CASES

ASSEMBLED TRACTION
MOTOR GEAR CASE.

Huck C-50-L ioosen-proof fasten-
ers have been specified as the
standard fastener by a number of
U.S. railroads for traction motor-
gear applications. The C-50-L
eliminates high maintenance prob-
lems resulting from loose gear
cases, pedestal tie straps and
pedestal liners. The Huck Fasten-
ing System features a high tensile
strength fastener available in a
range of lengths and diameters
which fit traction motor gear case

-

e

it

"

- %

i

HUCK C-50-L's
SECURE PEDESTAL LINERS.

applications. Field reports show
that Huck-fastened traction motor
components remain secure and as-
sure trouble-free performance
under all vibratory road or power
transmission conditions.

For full information on the advan-
tages of the Huck Fastening System
in other locomotive and rolling
stock applications, call your
nearest Huck representative or
contact us.

MANUFACTURING COMPANY

2500 Bellevue Ave. = Detroit, Michigan 48207
Telephone: 313.923-4500

HUCK MANUFACTURING COMPANY (CANADA) LTD.
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Get more

Clear favorite for interiors —
Freight Liner 900. This clear,
high solids urethane coats wood
and steel (Freight Liner 910
epoxy primer required for steel

surfaces) . . . endures severe
impacts, resists solvents and
chemicals, and provides a high
load release factor with all
types of bulk commodities. Ex-
cellent flex precludes any chip-
ping or flaking even after years
of hard usage.

To match your color require-
ments, just add tint paste.
Minimizes maintenance and

100% vinyl coating for steel
exteriors — Freight Liner 510,
No troublesome catalyst .
applies at any temperature so
cars can be painted in any sea-
son...dries in an hour to put
cars back in service fast. And
lasts . . . no frequent refinish-
ing because this two-coat vinyl
system provides outstanding
chemical corrosion resistance.
Choose from a long line of
Freight Liner coatings that last
to give you more years per gal-
lon. Write for full color bro-
chure describing properties,

need for frequent recoating. .. Freight Liner Products, 8

FDA approved.

Ashland E. Long Street, Columbus,

~ugmspe Ohio 43216,

Ashland L' hgmica! Company

anwe
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POWER TORQUE
CONTROL WRENCHES:
Slide No. 52:

In past years this committee has
stressed the need for powered
forque control wrenches and the
tool manufacturers have responded
to an improved degree each year.
In addition to the innovations
brought out in last year's presenta-
tion, here you see a Daiber Co.
Pneu-Torque air operated wrench
and introduced to the industry
through General Electric. This
wrench, operates on the principle
of a smooth and steady torque
which would seem to be an im-
provement over the impaci type
stresses on other types of wrench-
es. This wrench claims a highly
precise torque and repeatability.
Such tooling definitely proves it-
self as a money-saver over hand

torque procedures as well as lend-
ing a valuable assist towards our
stress on the importance of proper
fastener application.

MODERN WELDING
EQUIPMENT TECHNIQUES:

The use of welding cannot be un-
derrated for accident repair dam-
age. Welding techniques, quality
and materials have undergone very
noticeable improvements in recent
years and offer a definite avenue

- of savings. The use of stick elec-

trode application versus modern
semi-automatic wire feed equip-
ment should be as carefully review-
ed as any other fastener applica-
tion. Take a good look at your
shop floors and if you find yourself
skating on stick electrode stub
ends, remember that you are skat-
ing on wasted material and pro-
duction that could just as well be

Slide 52

.1
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Exide

means railway batteries

Diesel cranking car lighting, caboose, reefer, signaling.
Exide makes them all. Lead-acid, nickel-iron, nickel-
cadmium. Exide makes them all. Tubular positive, pocket
positive, Planté positive, pasted positive. Exide makes them
all. That's why your Exide man can give you an unbiased
recommendation, based on sound engineering facts. Result:
your Exide battery lasts longer, packs more power, costs
less per year. And it's backed up by knowledgeable service.
To learn more, write: Railway Products Manager, Exide
Power Systems Division,

ESB Incorporated, P.O. Box 5723, re ®
Philadelphia, Pa. 19120. [2Y:] ﬂlbe

WORLD LEADER IN PACKAGED POWER
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avoided and brought into the sav-
ings picture. If you have any vol-
ume type welding at all, a 259 to
509 savings, in addition to improv-
ed quality, can be achieved through
the use of modern welding equip-
ment being offered today.
Modern, semi-automatic wire
feed torch hose containing welding
wire, shielding gases to prevent
air-born contamination and to help
control the welding bead, and
torch-cooling water, if required, on
higher heat applications. In the
background you will note the power
supply which can be adjusted for
correct slope, voltage and indue-
tance to minimize human judgment
error for improved weld quality.
Once the weld is started, contin-

uous wire feed provides an unin-
terrupted bead which eliminates
the possibility of having structural
weakness points due to stop and
start on the same bead as experi-
enced with stick electrode if the
run requires more than one stick
electrode. The power supply can
be mounted on wheels, generally
carries a 25-lb. wire supply spool
and has its own torch cooling water
supply tank for portability if desir-
ed for other than {fixed station
work.

CONCLUSION:

We hope that we have stimulated
your thinking sufficiently for an
increased talent utilization factor to
a degree for handling accident re-
pair damage more efficiently.

PLEASE DO THESE THREE THINGS TODAY!

A. GET A NEW SUPPLY MEMBER AT THIS MEETING.
B. TURN TO PAGE THREE (3) OF THIS 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 Annual Proceedings. (Where consistent.)

C. Special Notice:

We have been challenged to “put more business” in

our meeting; accordingly we have scheduled the Tuesday Afternoon

Session to start at 2:00 p. m.

LET'S SHOW THE INDUSTRY WE ACCEPT THE CHALLENGE BY BEING
IN THE GRAND BALL ROOM AT 2:00 P.M. READY TO GO TO WORK

TUESDAY AFTERNOON WITHOUT FAIL.

MEMBER. THIS MEANS YOU!

BE THEREI THIS MEANS EVERY
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16 Griffin
JreSsure
Joured
steel Wheel

Lasts longer. . . . tougher flange

and tread . . .. only two tape sizes

. ... all wheels magnaglo and
\ ultrasonically inspected.

m WHEEL |
COMPANY

fhe Anchor
composition
e

brake Shoe

Longer shoe and wheel life due to
more stable frictional characteristics
... less braking force required . . . .
lower maintenance per train mile.

445 NORTH SACRAMENTO BOULEVARD. CHICAGO. 60612

one 0r e ATNSTEd

INDUSTRIES
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PHILADELPHIA .

— -—:u'-n'—‘f"'_z‘““" :

RAILWAY——
M.U. & II ii’ 4'5‘7 -'
CAR e i

650 CLARK
AVENUE

KING OF
PRUSSIA,

P A.

The Philadelphia Rallway M.U. Car Club meets monthly except in sum-
mer, to discuss problems in the design and maintenance of self-propelled
passenger equipment. Membership is invited from all interested persons who
could benefit from or contribute to this aspect of the Transportation Industry.

For information and schedules, please contact Mr. Cavanaugh at the
above address.

T.J. CAVANAUGH
Secretary-Treasurer
Philadelphia Ry.

LLSHARNER -RCROWERSJR} R PIER ¥ THMOORE et

Special Eqpt. o eSS == 650 Clark Avenue
Reading Company . King of Prussia, Pa.
Reading, Pa. 19601 Photo courtesy of Philadelphia Railway M.U. Car Club 19406

C. D. VAN SCIVER
President
Philadelphia Ry.
M.U. Car Club
Mech. Supt &
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Tuesday Afternoon, Sept. 15, 1970

2:00 P. M.
REPORT OF THE COMMITTEE ON ELECTRIC M. U. TRAINS

6:00 P. M.
MAY 11
Engineers Club,
1317 Spruce St.
Philadelphia, Pa.

Pre-Convention
Presentation:

PHILADELPHIA RY.
M.U. CAR CLUB

R. P. TURNBULL, Chairman
Committee on Electric M. U, Trains
Manager of Mechanical Engineering

Long Island R.R.
Jamaica, N. Y.

Vice Chairman
R. L. Brittin, Asst. Electrical Engineer-Equipment, Illinois Central, Chicago, Ill.

Committee Members

W. Butuk, Senior Elec, Engr., Hawker Sideley, Canada, Box 67, Fort William, Can.

H. G. Doyle, Supt, Mech, Dept., Chicago So. Shore & S. B,, Michigan City, 46360

P. 8, Earley, Assistant Elec, Engr.-Car, Penn Central, Philadelphia, 19104

J. P. Gaughan, Manager - Customer Service, Budd Company, Philadelphia, 19115

J. Byrne, Eastern Mgr., Rail Transp. Dept., ESB, Inc., 25 W, 43rd St., New York 10036

L. JbHugfnlm;:mElect. Control Sec., Westinghouse Electric, Ave, “A" & West St., E. Pitts-
urgh 15

T Hl.: I;Jm';x("e_.nll\‘lgr. - Prod. Services, Transit Sys. Dept., Gen. Elec., 2001 E. Lake Road,
Lrie, i

J. R. Pier, Manager - Prop. Equip. Sales - Westinghouse Air Brake, Wilmerding, 15148

R Gy %%\\-Sge;b?um, - Eqpt,, Port Auth. Transit Corp., Lindenwold Car Shop, Linden-

wold, 0802

H. Ray, Chief Electrical Engr., Erie Lackawanna, Cleveland, 44115

. P. Stikkers, Technical Services Manager, Vapor Corporation, Chicago, 60648

. L. Swarner, Mgr. Elec. Engr-Transit, Pullman Standard. Chicago, 60628

D. Van Sciver, Mech. Supt.-Transit, Reading, Reading, 19604

. Vogel, Elec. Engr., St. Louis Car Div., Gen. Steel Inds., 8000 Hall St., St. Louis, 63147

*

1970 TOPIC:
“EFFECT OF POWER SYSTEM CHARACTERISTICS
ON TRAIN PERFORMANCE”
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PERSONAL HISTORY OF
*R. F. TURNBULL

Robert P. Turnbull, for 15 years,
has been with the Long Island
Railroad where the emphasis is
quite naturally on passenger move-
ment. The Long Island ratio of
passenger to freight is about five
to one.

Bob is Manager of Mechanical
Engineering. In past years, he was
Master Mechanic and Superinten-
dent of Shops. He has studied in
many schools including Haverford
College, Drexel Institute, Gove City
College, Lehigh University from
where he obtained a degree in
Electrical Engineering and C. W.
Post College Graduate School of
Business Administration.

In addition to his engineering
duties, the Long Island also has
Bob helping as an in-house instruc-
tor, teaching management princi-
ples to the middle management of
the Long Island.

Bob believes in getting involved.
In his church, he is a licensed lay
reader. In the local school system,
he is chairman of a committee on
a Study Team for Educational
Progress. He is program chair-
man of the New York section of
the Institute of Electrical and Elec-
tronic Engineers. He also serves
on the board of the Eastern Car
Foreman's Association.

1. SUMMARY: Modern electric
cars are designed for very high
performance. Power supply sys-
tem is not greatly changed when
new equipment is added, often re-
sulting in worse environment for
the new equipment. The knowledge
and understanding of this environ-
ment is essential to the designers
and builders of railroad equipment
so that they can design more reli-
able equipment.

This report examines the nature

of the electrical environment en-
countered in everyday operation of
a railroad. It is shown that the
power supply and distribution sys-
tems are subject to wide and fre-
quent fluctuations from the norm
and this, in turn, affects the car-
borne equipment. The effect of
these power irregularities on the
propulsion and auxiliary equipment
is examined in some detail.

The transient phenomenon in
electrical circuits, the voltage
spikes and current surges, their
sources of initiation, the magnitude
and frequency of these transients
and the methods to control them
are then discussed in considerable
detail.

2. INTRODUCTION: We are all
aware of the problems that have
been connected with so many of the
newly constructed commuter car
fleets. Many of these troubles have
been associated with devices whose
application are relatively new to
railway service. It has also been
the case that many of the engineers
who design and specify these items
were not familiar with railway en-
vironment and although their prod-
uct performed very well in the
laboratory, it either did not funec-
tion properly or promptly failed
when placed in field service. Due
to the specialized complexity of
these devices, most railroad men
could not foresee the problems and
even though they were in daily
contact with the environment, they
were not able to warn the design-
ers. Consequently, there have been
bitter experiences for hoth groups.

It is now clearly indicated that
education and experienced by hoth
parties is important to the success-
ful operation of these new systems.
It is well then that the operators
and suppliers become well ac
quainted as much as possible with
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the normal hazards of our opera-
tion.

Almost all systems on M.U. cars
are designed to provide rated per-
formance on a certain fixed nom-
inal voltage. However, due fto
many inherent problems of sup-
plying this constant voltage power
at the source, the problems of cur-
rent collection and also the prob-
lems in the systems themselves,
we do not get rated performance
from various car-borne systems
such as propulsion, control and
auxiliaries.

The newly constructed commuter
cars are designed for very high
performance. Yet, they operate on
the existing system. Until recently,
very little was known about the
nature of this environment as no
one really cared as long as the
cars could start, stop and provide
a reasonable degree of interior
lighting and heating. The modern
equipment, however, is not very
tolerant of the wide variations
that are frequently encountered in
the power supply and distribution
systems of a railroad and the wide
variations in demand for power due
to different traffic patterns.

3. POWER VARIATIONS: Per-
haps one of the least suspected pe-
culiarities of our operation is the
characteristics of the third rail or
overhead wire power supply sys-
tem. Suppliers who are relatively
new to the railway field may be in-
clined to think that all power
sources are rarely interrupted, ade-
quately sized, reasonably well reg-
ulated and free of spurious charac-
teristics. This is not the case of
course, and a little research on
your railroad may produce infor-
mation that will be valuable to the
manufacturer when he is design-
ing the product he expects you to
use.

4, LOW VOLTAGE: Take for
example, system power voltage.
Until the advent of the high-per-
formance cars, no one really cared
what the actual value was as long
as they could start and stop and
get over the road and provide a
reasonable degree of interior light-
ing and heating. If the voltage
was not up to standard, it took a
little longer to get the train up to
speed and the air compressor had
to run a little longer to maintain
pressure. Lighting and heating de-
vices operated at reduced output,
but no damage was done and this
was the way of life.

The new cars are not as folerant
to low veltage conditions. Their
higher power demands worsen the
existing environment. Perhaps
most severely affected are line op-
erated converters, inverters and
motor alternators. When it is fore-
seen that these must operate at
less than rated input voltages for
periods of time, they must be de-
signed accordingly. Otherwise they
may overheat very badly or may
fail to function at all. In addition,
the output of these machines may
become poorly regulated in voltage
and/or frequency, thus further af-
fecting the performance of auxili-
ary devices.

5. POWER VOLTAGE FLUC-
TUATION: Voltage of the system
is generally set at the sub-station
and it is not difficult here to main-
tain a tolerance of plus or minus
10 percent. This is not at all the
condition that car-borne equipment
will find. Voltage drop, in the rails
and line, affect this value by as
great as 50 percent. The best way
to get a clear understanding of the
problem is to record ‘‘on car” volt-
age continuously for a period of
several weeks. One such record
made on a typical section of the
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railroad is shown in Figure 1. The
extended low plateaus occurred
during the time when a large fleet
of cars was on pre-heat in an out-
lying yard. Simultaneously the bus
voltage at the sub-station three
miles distant was also being chart-
ed. The extreme condition found
there was a 50 volt drop, just a
little over 3 percent. During this
30-minute period from 6:10 a.m.
until 6:40 a.m., the line potential
averages 1223 volts.

Refer now to the constant KW
curve of Figure 2. This represents
the input amperes to a motor al-
ternator which has a regulated out-
put of 50 KW. At 1500 volts the
calculated input current is 444
amperes. At 1223 volts, this current
value increases to 54.4 amperes.
Obviously, this wide deviation from
nominal needs to be considered
when choosing the size of copper
which will be used in motor wind-
ings. This point takes on added
importance when you consider that
heat losses in the armature are
proportional to the square of the
input current. Of course, armature
heating is only one of the problems,
motor alternator speed must be
compensated over these wide ex-
cursions. To do this, the designer
must give serious consideration to
the magnetic sructure of the ma-
chine which, along with the copper,
is going to affect the total weight
and cost.

A constant KW auxiliary system
will take the first load off the top
of the system and leave the re-
maining supply for propulsion of
the car. This makes the auxiliary
system critical of line voltage. In
contrast, the constant resistance
curve which is typical of a heat
load the current varies directly
with the voltage.

6. INSUFFICIENT AMPER-
AGE: The sccond point that we
would like to cover is insufficient
amperes. This may be a limita-
tion of the sub-station capacity, but
conversely may not be. Circuit
breakers on the down-stream side
of a sub-station are often set to
protect the catenary, third rail, and
equipment, and must be low
enough so that they will not sus-
tain a short circuit or electrical
arc to ground at any point in the
system. This is a function of the
electrical impedance of the system
and is generally equated down to a
practical figure of how many am-
peres will flow as a result of a
short circuit occurring half way
between two sub-stations. Imped-
ance upstream of the sub-station
may contribute to these calcula-
tions if it allows the output to sag
under heavy load.

If system impedance has placed
a serious limit on available am-
peres, your supplier needs to know.
He will need to design within this
limit or recommend that you firm
up your power supply. “Firming
up” will also improve the low volt-
age situation,

A deficiency in amperes will die-
tate the maximum available am-
peres per train and the maximum
number of cars that can operate
simultaneously on a given section
of line. The combination will limit
traffic flow. Maximum available
amperes per train will set the ac-
celeration rate and the speed to
which that rate can be maintained
unless wheel slip occurs first. How-
ever, the latter is not generally
found to be the case on properties
of long existence since the original
systems were designed to power
cars which by today’s standards
offered less performance. Higher
rates of acceleration are now de-
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MU TRAIN HEAT VOLTAGE
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T IVE —g
(30 MINUTES)

FIGURE 1 — This is the voltage fluctuation as seen by a lay up train on
standby heat.
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FIGURE 2 — With constant KW load, the current increases as the voltage
drops. With constant resistance load (heat load) as the voltage drops, the
current decreases.
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sired and the increased auxiliary
demands such as air conditioning
and better lighting and heating add
to the load.

The result of insufficient amperes
may show up as a new problem
with new cars in areas where they
are concentrated prior to rush hour
traffic. In order to anticipate and
possibly forestall trouble, the cal-
culated loads of preheating, pre-
cooling and reheat should be in-
vestigated with your traffic and
fixed property departments to see
if there are indications of limits.

7. INSUFFICIENT KILO-
WATTS: Inamsuch as we have
been talking about volts and am-
peres and since the product of the
two is KVA, it may be of interest
to you to look at the graphic ex-
ample shown in Figure 3. This il-
lustrates the amount of power that

is available from the catenary wire
at the location where the low volt-
age conditions occurred on Ester-
line charts. The straight diagonal
line represents the power limit due
to electrical resistance of the rails
and catenary system extending
from the storage yard back to the
sub-station which is three miles
distant. In this case, the value is
.127 ohms. The curved lines repre-
sent various levels of calculated
KVA. Those portions of the KVA
lines which are shown below the
diagonal line are available power.
The portions shown above the limit
line are beyond the capabilities of
the system. It is interesting to note
that although the sub-station that
feeds this system has a rating of
7500 KVA, the resistance of the sys-
tem limits the available power to
4420 KVA at this location.

Over 85% of all
diesel locomotives
in America today

are equipped with
one or more

Farr products

=)
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POWER AVAILABLE AT CAR

1500

1000

VOLTS

o 3000 6000

AMPERES

FIGURE 3 — Power available at the car is shown below the Power Limit
line. As the car moves further from the sub-station, there is less power
available to the car.
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8. SHORT-TIME VOLTAGE
FLUCTUATION: There are so
many variables that enter into volt-
age fluctuations such as the num-
ber of cars in a consist, the num-
ber of trains in a section, and the
particular location fluctuation other
than that caused by the accelera-
tion current of the train. However,
such charts are of value to the sup-
plier since it does furnish him with
additional environmental data.
Propulsion systems have operated
successfully under these conditions
down through the years and there
is little reason to believe that they
will not continue to do so. How-
ever, the designers of large motor
alternator sets will certainly be in-
terested as these frequent excur-
sions could affect the stability, reg-
ulation, heating and commutation
of their product.

It was brought out earlier that
the known existence of less than
normal operating voltage had a
definite bearing on the design of
the motor alternator set. In some
respects voltage fluctuation differs
only in the duration of the abnorm-
alities. At the very least, the prob-
lem of speed regulation still re-
mains. In an effort to alleviate
this requirement, there is work be-
ing done now on a motor alternat-
or system that would be free-run-
ning, allowing the RPM to change
with the line voltage. Rather than
attempt to regulate the alternating
current output for frequency and
voltage, they too would be free-
running with the exception that the
ratio of voltage to frequency would
be held constant within limits. Con-
stant volts per hertz systems are
not new, having been used for
years on Diesel locomotive auxili-
aries and on mechanically refrig-
erated freight cars. However, the
rate of fluctuation is not as great

or as frequent as it will be on com-
muter cars. It remains to be seen
how the induction motors will
adapt to these sudden swings. Also
to be considered is the battery
charger. Since it will no longer en-
joy a constant input voltage, it will
necessarily be regulated over the
operating range. Although this is
an added expense, it is possible to
regulate more closely than is norm-
ally done on a constant voltage sys-
tem and this will result in better
battery performance.

Line voltage drop will not cause
the input current to rise on the
constant volts per hertz motor al-
ternator as it does with the regu-
lated motor alternator. Instead,
the KW demand of the auxiliary
loads will slide down as the alter-
nating current voltage and {re-
quency are reduced. The net re-
sult is a more or less constant in:
put current to the motor alter-
nator. This will conserve cost and
weight and has a desired side ef-
fect of preventing the motor alter-
nator from hogging more current
from a line that is already droop-
ing.

9. SUB-STATION OUTAGES:
Outages or section outages are
common among us. One railroad
reports an average of 70 section
outages for every 24 hours and rec-
ords a peak day of over 200. The
duration of each extends from 8
seconds to one minute. These oc-
cur at all hours around the clock,
but mainly during rush hours. It
it possible for one outage to effect
40 cars and it is possible for one
train {o experience two to three
outages in a single trip. These are
sometimes due to traffic flow and
sometimes due to defective motors
and malfunctioning equipment. The
situation pyramids when a number
of trains in a dead section all try
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to start at once after the power is
restored. Again, it can be said that
propulsion systems have learned to
live with this, but it may be a new
trick for the motor alternator sup-
plier and certainly is a new experi-
ence for people furnishing hermet-
ically sealed air conditioning com-
pressors, induction motors and
their controls. It would seem that
the outage duration and repetition
rate would be important as well as
the total count. If the interior
lighting system takes its suppply
direct from the motor alternator,
it can be expected to blink out
when the power fails. This ar-
rangement is not uncommon, nor
is it the rule as some properties
feel that their customers would not
permit this inconvenience. Many
new cars will employ all battery
lighting. Direct current fluorescent

ballast inverters will be employed
in this case. Of course, the bat-
tery and charger must be sized
to handle the load. The total addi-
tional cost per car can amount up
to $3,000 depending on the amount
of lighting involved and the pro-
tection time desired.

The comments of one railroad’s
Engineering Department, when re-
viewing specifications for new cars,
includes the following:

‘“Electrical suppliers are sad-
dling the operating companies with
unreasonable requirements. For
example, in one proposal for the
electrical equipment for new cars,
the cars will not function when the
voltage drops from nominal 1500
volts to 860 volts, Even when each
car is automatically derated from
500 amps to 250 amps to keep the
voltage from sagging severely, the
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cars will simply swamp our pres-
ent power supply. At 500 amps,
these cars will only accelerate at
2 mphps but our present equipment
which is 40 years old, can acceler-
ate up to 2 mphps and maintain
this acceleration up to 30 mph and
the voltage can sag all it wants
and the car will not stop function-
ing.

In the course of a typical day,
many current demands are of a
high order and are only momen-
tary with a resulting voltage sag
which is also only momentary.
But this new design car which
stops functioning at 860 volts, will
not tolerate this and puts an un-
reasonable demand upon capital
expenditures for substation capac-
ity that is needed for only short
intervals.

Old equipment simply performs
at less than maximum under these
adverse conditions but normal
maximum performance is avail-
able most of the time. The design
presently put forth by electrical
suppliers simply forces an operat-
ing company to choose between a
horse and buggy day car perfor-
mance or a gigantic outlay in sub-
station capacity that is used only
for peak demands.

Furthermore, it is impossible to
visualize all the adverse conditions
that will ensue from bunched
trains, sub-stations off the line,
etc., which will momentarily affect
the voltage level when an unusual-
ly large number of trains in close
proximity try to start at the same
time.

WE THINK IT IS TIME THAT
THE SUPPLIERS TAKE A HARD
LOOK AT THEIR DESIGN AND
COME UP WITH SOMETHING
LESS THAN OR AT LEAST NO
MORE RESTRICTIVE THAN OUR
40 YEAR OLD CARS.”

However, it should be pointed out
that the IEEE standards indicate
that traction equipment should not
be expected to operate at 33 1/3
per cent below the nominal voltage
which is 1,000 volts, in the case
where the nominal voltage is 1,500
volts. This again reiterates that
modern equipment cannot provide
rated performance on a power sup-
ply system that is forty years old.

10. TRANSIENT PHENOME-
NON IN ELECTRICAL CIRCUITS:
We have so far discussed power
variations in power distribution
systems and its effect on car-borne
equipment. These fluctuations in
the power are sustained over a
long period of time but magnitude
of deviation from the norm is rela-
tively small.

There are, however, voltage
spikes and current surges that are
of very short duration but of large
magnitude. It is important that de-
signers of railroad equipment have
a fair knowledge of this environ-
ment for a more reliable design of
the equipment.

“Faults” occur in a power sys-
tem because insulation at point of
fault is momentarily subjected to
voltage stress in excess of its di-
electric strength. The list of causes
of power fluctuation is long and
varied. Switching surges from
nominal operation is one of the
more frequent causes of fault initi-
ation and subsequent line and ap-
paratus outages.

We shall, however, concern our-
selves with consequences of occur-
rence of a fault as far as the sys-
tem itself is concerned. The cir-
cuit is normally energized and car-
rying load until a fault suddenly
occurs. The fault then corresponds
to closing of a switch (or switches)
in electrical circuit. Closing of this
switch changes the circuit so that
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a new distribution of currents and
voltages is brought about. This re-
distribution is accompanied in gen-
eral by a transient period during
which resultant currents and volt-
ages may momentarily be relative-
ly high.

As switching circuits (such. as
modern control and propulsion sys-
tems on electric cars) become
more complex, nature of these
transients becomes more complex
and protection against such multi-
ple transients is difficult to carry
out. This makes it clear why this
subject of power transients is of

utmost importance in modern elec-
tric cars.

To determine the nature of this
transient electrical environment, a
number of tests have been per-
formed on several electrified rail-
roads. Several important paramet-
ers were evaluated by using vari-
ous recording instruments. These
parameters and data are tabulated
along with some conclusions and
comments where they seem ap-
propriate.

Fellowing is a list of instruments
used and the circuits that were
monitored.

Parameter Instrument Comments

1. Control voltage Indicating voltmeter Manual readout

2. Confrol transients 6-chnl. transient counter

3. Third rail voltage Magnetic tape Read at car heater
4. Third rail transients a) Peak reading

voltmeter
p b) Transient recording

See Figure 6 for
Arrangement

oscilloscope
¢) High speed camera

Traction motor volts

5.
6. Traction motor amps
7. Car speed

8.

Car acceleration

Magnetic tape
Magnetic tape
Magnetic tape
Magnetic tape

Results obtained from the above instruments are discussed in some

detail on the following pages.

1. CONTROL VOLTAGE
TRANSIENTS ON M.U. CARS:
Purpose of these tests was to in-
vestigate nature of fransient volt-
ages encountered in various con-
trol circuits. Tests were performed
on a 10-car train and a 2-car train
to determine if consist of a train
has any bearing on magnitude of
voltage transients.

Ten-car train was equipped with
G. E. SCM control. A peak reading
oscilloscope was connected to each
terminal of car controller. Control
circuits at each terminal were act-
uated by moving Master Controller
handle to an appropriate position.

In monitoring control voltages in
a 10-car frain, it is important to
note that when tests were conduct-
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ed on the plus control line, spikes
of 800 to 1,000 volts were observed.
These were in the negative direc-
tion. Positive spikes of the magni-
tude of 100 volts were also ob-
served.

On a similar test with a 2-car
train, spikes of 1600 to 2000 volts
were observed. In attempting to ex-
plain why the 2-car train showed
higher voltage circulating currents
were set up between the 10 cars
which acted to reduce inductive
transient voltage or that impedance
of the wires between the first car
and the fifth reduced transient volt-
ages by acting as a voltage divider.
Whatever the reason, it is import-
ant to note that high voltages do

NJODE

With this diode in place, a
voltace ike of 1500 Yolis
was effectively reduced to Zero.

LOAD

exist at one point or another under
some conditions and are factors to
be considered in applying semi-
conductor devices to these cars.

12. SUPPRESSING SPIKES:
These higher transient voltages on
a 2-car train can be effectively
suppressed. This was done by plac-
ing a diode in inverse parallel with
the load on a two car train. See
Figure 4. In another laboratory
test, using a similar arrangement,
an 1800 volt spike was reduced to
2 volts.

Since the transients could be sup-
pressed, a semiconductor switch,
with arc suppressing idode as
shown in Figure 4, was inserted in
the controller as shown in Figure 5.

=]: Arcing eliminated at this

contact with diede in place.

W=7 (I amp): The function of
this wire is to open the
circujt in 8- thr tlandle
OFFf position and to close it

from Coast thru’ P4 position.

FIGURE 4 — Spike Suppressing Circuit Using A Diode.
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- fron 144 on a reverser drum

I o semi=conductor switech that
B would repeat 'l switch function.

E S wre Suppressing Diode

FIGURE 5 — Switching Circuit With Spike Suppressing Diode in Place.

I. J. FLEMING COMPANY

647 SOUTHWEST BLVD., KANSAS CITY, KAN.
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& Components
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1-913-AD-6-9000 1-913-AD-6-9001
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To accomplish this, TW7 connec-
tion was opened and semiconductor
switch inserted so that it would re-
peat the M-1 switch function. It
performed satisfactorily through
several switch actuations. It may
be noted that as long as specified
rating for a semiconductor switch
is not exceeded, current has no ef-
fect on life or operation of the de-
vice.

In another test, a similar circuit,
as shown in Figure 5, but without
arc suppressing diode in its place,
was used. It was expected that
first actuation of the switch would
produce a transient which would
immediately destroy the transistor.
However, this did not happen and
no transients were observed.

Use of arc suppressing diode was
recommended for this circuit. Its
absence may allow transients to

DG = AC. IN

destroy the semiconductor device
operating info an inductive load.
Use of this diode could add consid-
erably to life of standard mechan-
ical switch contacts.

13. INSTRUMENTAL CIRCUIT
FOR RECORDING CONTROL
VOLTAGE TRANSIENTS: Instru-
ments used on this test are shown
in the circuit of Figure 6. Instru-
ments used are:

1. Peak reading voltmeter.
2. Transient voltage recording
equipment.

This equipment was operated to
measure and record transient volt-
ages on the 600 volt third rail.

The oscilloscope is capable of
measuring and recording transient
voltages of 250-6000 volts crest val-
ue and of 0.1 to 10 microseconds
duration. Maximum recordable
duration of voltage transient was

=1
—_t

o

1000
: I I 600V

HEATER
SWITCH

|

YOLT AC
60 NZ

| PROSE

YOLTUETER

uII__

FIGURE 6 — Schematic Diagram for Measuring Control Voltage Tran-

sients.
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=  The shape of your centerplates

tO Come. This is the nether world of the strongest center-
plate ever forged. A steamshrouded die in the belly of a ponderous
hammer. This is what gives a steel slab the muscle to carry a hundred
ton hopper on its back. And the ribs to keep from cracking under the
strains. This is what forms the brawny bowl, 1434 inches across the
bearing area. This is what can give your cars a chance in life. But it is
— one of a kind. The only die to forge a 100-ton ribbed centerplate in one
piece. Only at Berwick.

Berwick Forge & Fabricating Corp.

Box 188, Berwick, Pa. 18603 « 80 E. Jackson Blvd., Chicago, IIl. 60604
Southeastern Railway Supply, Inc., 933 Kenmore St., Arlington, Va. 22201
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20 or 100 microseconds depending
on preselected sweep speeds.

Peak voltmeter had a measuring
range of 300 to 30,000 volts. This
meter operates such that transient
voltages of positive or negative
polarity charge a capacitor and ap-
ply it to grid of an inverted triode
such that negative charge at plate
of triode reduces current drawn by
the positive grid. 0 to 1000 volt
range setting was used during
these tests.

14. THIRD R AIL TRANSIENT
VOLTAGE (NOMINAL 600
VOLTS): Following table shows
magnitude of transient voltage
peaks observed on third rail. Time
note for a single pulse is for one
complete cycle while those for os-
cilatory type pulse is for one-half
cycle only.

It would appear, in general, that
single pulse transients are of much
shorter duration than those of oscil-
latory type.

TABLE 1—Transient Spikes From the Power Circuit

Peak Duration Single Oscillatory
Voltage Micro-secs. Pulse Pulse Comments
FLOSS R s e X
710 ... i Panes sl B9
7 ) e R 3 | B e
o0 TR .
To0 -2 s i b s Sy
i e e L e i e Gradual Increase & Decrease
(et s SEHL s da bt
el S0 X

... Slow decay

___________ Slow decrease

. Slow build up

e Slow build up
. Slow build up
....... Slow build up
Slow build up

— . Gradual increase
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15. THIRD RAIL VOLTAGE
FLUCTUATIONS AS READ ON
PEAK READING VOLTMETER:
Following readings were manually
read from a peak reading voltmet-
er. It may be noted that these are
the transient readings with a pre-

set sweep. Obviously, it cannot be
determined from voltmeter read-
ings if transients are of a single
pulse or oscillatory type. Data in
Table 1 complements the follow-
ing data in this respect.

TABLE 2—
Sweep Range of Voltage
(micro seconds) Read Sensitivity
100 600 - 620 1 Kv/em
100 610 - 740 1 Kv/em
100 590 - 740 1 Kv/em
100 650 - 900 1 Kv/em
20 725 - 825 1 Kv/em
20 675 - 800 1 Kv/em
20 550 - 850 1 Ev/em

16. TRACTION MOTOR EN-
VIRONMENT: In Tables 1 and 2
we have noticed extent of voltage

line voltage is as much as 200 volts.
Currents recorded are those for
two motors. This was due to space

spike and fluctuation on a third
rail.

In the following table, note that
peak current drawn by each motor
is fairly constant, whereas differ-
ence between meter voltage and

limitations in installation of current
measuring transducers.

17. TRACTION MOTOR EN-
VIRONMENT (CURRENT MEAS-
URED FOR TWO OF FOUR MOT-
ORS):

TABLE 3—
Max. Third Min, Third Max. Moftor Max. Motor
Rail Voltage  Rail Voltage Voltage for Armature Max, Speed
(600V nominal) (600V nominal) One Motor Amps M.P.H.
565 440 440 900 39
460 320 340 900 30
600 460 440 900 47
490 260 380 900 62
620 600 480 900 24
560 430 420 880 33
18. CONTROL VOLTAGE er System. However, nature of

TRANSIENT WAVE FORMS: In
data summarized in these tables,
we have seen nature of transients
at the source and manner in which
this “Fault’’ at source affects Pow-

these transients is not limited to
the source and the power systems
alone. Consequences of power fluc-
tuations in low voltage circuits are
even more pronounced.



COMPLETE

CLEANING SERVICE

. . . at the right price

C. & H. CHEMICAL CO.

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




266

Committee on M. U. Trains Maintenance

Figures 7, 8, 9 and 10 show typi-
cal wave forms observed for bat-
tery noise, P-6 switch operation,
door operation and emergency re-
lay.

19. CONCLUSION:

1. All manufacturers of com-
ponent parts that go to make up an
electric car, must design their
equipment so as not to reflect back
onto the electrical ecology any rub-
bish in the form of electrical noise.
This is a 2-way street. It is just
as important that they do nothing
to reflect any spikes or surges into
the environment as it is.that they
must be self-protecting against any
of the spikes already on the sys-
tem.

2. All sub-components on cars
must be self-protecting so far as
voltage spikes and current surges
are concerned. All cars are put to-

gether as a group of black hoxes.
The vendors who build these black
boxes must be more aware of the
electrical environment in which
their hardware must operate, It is
up to these vendors and the car
builders to see to it that they know
what this environment is.

3. In all car construction, it is
important that the “ohms to
ground” be specified in finite
terms. The total electrical system
has now become so comprehensive
that the enormous scope of it
makes it mandatory that compon-
ents be specified rather than the
entire system. Because all electri-
cal components of any system are
placed in parallel, total resistance
continues to decrease in accord-
ance with law for resistances in
parallel. This is why it is import-
ant that we specify the resistance

BATTERY NOISE

% N
32

SR AN

o L——S‘S’ms—-—l

TIME

FIGURE 7 — There were 6 volt spikes recurring at 35ms interval.
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P-& SWITCH OPERATION

+32 S

VOLTS

=300

TIME

FIGURE 8 — The P-6 switch was turned ‘on’ and ‘off’ with the resulting
wave form as shown above. The TW-26 was grounded from opposite end of
car by turning Cineston ‘on’ and throwing reverser key on.

DOOR OPERATION

Slﬁ
(4]

YOLTS

=300

ety *

TIME, ms

FIGURE 9 — Control voltage spike caused by a single pair of doors.
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CONTROL EMERGENCY
RELAY

4+ 32

o
v
-
A |

9 a0

fe———352m4 ————J“:L« 25ma —»J
TIME

FIGURE 10 — With emergency tri

held in emergency and Cineston in -

re-set position, the above cyclic wave form was ochserved. Something seems
to be cycling, perhaps a relay in the emergency line.

of the components. What we are
trying to control is the total resis-
tance of the car.

4, Present power systems (Sub-
Stations) must he upgraded to han-
dle the new generation of frains.
The voltage on many of these sys-
tems sags considerably when ex-
posed to the design of most new
trains. Conversely, most new
trains can operate only on a stiff
(constant) voltage supply. Upgrad-
ing the power source is in line with
this committee’s report of last year
when we recommended a ‘“‘System
Approach’ to railroading.

5. The fewer cars there are in a
train, the greater is magnitude of
spikes produced. A single car pro-
duces spikes of a much higher
magnitude than when that car is
in a train. In trainlined circuits,
magnitude of spikes is inversely

proportional to train length. Where
cars are in pairs, their spikes are
greater than the same cars in a
ten car train. This is true in both
control circuits and power circuits.
Train bus lines help to reduce size
of spikes.

6. Control circuit spikes are
more critical than power circuit
spikes. First, proportional magni-
tude of 32 volt spikes is higher.
They run in order of 30 to 40 times
the magnitude of base voltage ie:
1200 volts on a 32 volt base. A
norm for 600 volt power circuit is
only 2 to 3 times the base ie: 1200
to 1800 volt spikes on a 600 volt
base. Also incidence of spikes oc-
curs more often on control circuits.
There seem to be a lot more spikes
in any given time. Perhaps one of
the reasons for higher amplitude of
spikes is that there is less hard-
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ware in the circuit to absorb the
energy and the voltage continues
to rise without some sort of a sink
to absorb them.

7. It may become neccssary in
the future that some railroads wiil
change from 25 cycles to 60 cycles
as a source of power. It will be
necessary that adequate testing be
done in order to discover any elec-

trical disturbance in advance in
order to avoid switch over prob-
lems when they take place.

8. Before the Car Builders can
be held responsible for the proper
equipment, it is necessary that the
railroads themselves study the en-
vironment that exists on their prop-
erty.



270 Committee on Diesel Electrical Maintenance

- ——————

ST. LOUIS RAILROAD DIESEL CLUB

]J. L. Bevins, Pres. F. C. Whitlock

General Foreman Sec'y.-Treasurer
N. & W. R.R. 6207 W. Washington
Madison, Il Belleville, Ill.

Mr. R. G. Clevenger, Chairman L.M.O.A. Committee,
Diesel Electrical Maintenance, gave our Club in regular meet-
ing May 4, 1970, a very interesting Pre-Convention Presenta-
tion on "Major Locomotive Electrical Problems — 1970." He
was assisted by 12 members of his committee in a lively
discussion period. Registered attendance 101. We thank the
L.M.O.A., Mr. Clevenger and his committee for the excellent
program.

For full information as to membership and schedule of
meetings, write to the Secretary-Treasurer.
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Division of locomotive power has been tried.
But to provide instant, reliable control of remote
locomotives in all operating modes, Radiation developed
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G OTROE

The most reliable, economical and efficient

system for operating remote locomotives. A

big statement. But a statement documented by
performance. The performance of over 150 Locotrol
systems installed at 13 major railroads in the
United States and Canada.

Locotrol. Developed by Radiation, it's the first
complete control system for remote consists. For the
first time giving railroads the precise coordination
vital to the application of divided locomotive power.

Does it work? Ask the Milwaukee Road, Chicago

and North Western, Norfolk and Western, Santa Fe,
Northern Pacific, Southern Railway, Kansas City
Southern, Great Northern, Penn Central Transportation
Company, CP Rail, Chesapeake and Ohio/Baltimore
and Ohio.

That’s just the beginning of the Locotrol story.
For details and specifications call or write
Radiation Incorporated
Control Division,
P. O. Box 430,
Melbourne, Florida 32901
Area 305-727-5612.
CONTROL DIVISION
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INSTITUTE INCORPORATED
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PERSONAL HISTORY OF
R. G. CLEVENGER

Chairman of the Diesel Electrical
Committee, R. G. Clevenger, was
born on December 4, 1922 in Kan-
sas City, Kansas. He attended dif-
ferent schools in this city, graduat-
ing from Wyandotte High School in
1940. While attending Kansas City
Kansas Junior College in 1941,
World War II started and cut short
all formal education because of
enlistment as a Naval Aviation
Cadet, with fraining being done at
different bases around the country.
On May 17, 1944, Mr. .Clevenger
was awarded his naval wings and
commissioned as Ensign in the U.
S. Navy with primary duties as a
Naval Pilot. On this same day he
married his wife, the former Mary
Evelyn Nirschl and they now have
three children, After being com-
missioned he was assigned to a Pa-
trol Squadron operating off Attu Is-
land in the Aleutian Islands, Alas-
ka, as a Naval Pilot of a four en-
gine patrol plane.

After being discharged at the end
of World War II he went to work
as an Electrical Apprentice for the
Santa Fe Railroad in San Bernar-
dino, California. He completed his
apprenticeship in March 1950 and
worked as a Journeyman Electric-
ian until August 1, 1953 when pro-
motion to Electrical Foreman was
made. On January 1, 1964 he be-
came Foreman in charge of the
Traction Motor Shop second shift
at San Bernardino and remained
there until December 1, 1966. On
this date he was transferred to Chi-
cago, Illinois as Assistant to Gener-
al Supervisor Diesel Engines (Sys-
tem) and on February 1, 1969 was
promoted to Supervisor of Locomo-
tive Maintenance with headquart-
ers at Topeka, Kansas which is his
present position.

1. DIESEL ELECTRIC LOCO-
MOTIVE: As we start into the last
one-third of the 20th Century, the
diesel electric locomotive domi-
nates the prime mover picture
completely. The gas turbine elec-
tric locomotive threatened for
awhile but fell by the wayside
because of its voracious appetite
for fuel, high initial cost of the
prime mover and unreliability of
accessories. The straight electric
locomotive has become increasing-
ly attractive, but continues to stand
off to one side waiting for the
right combination of economics to
justify the original large invest-
ments.

The diesel electric is dominant
and will continue in this position
for some time, but it does not give
the railroads the performance that
is desired and sorely needed by
them, in their constant endeavor to
lower operating costs.

The D-C electrical system has
always been complicated, requiring
time consuming trouble-shooting
which is often less than effective.
Many of the problems develop aft-
er the locomotive has passed be-
vond the warranty limits with the
result being a further burden on
the railroads and a raising of their
cost for maintenance.

This year this Committee will
endeavor to suggest means of per-
forming certain phases of this
maintenance. The railroads in the
past have usually gotten helpful in-
formation the hard way with the
result that many railroads often
spend a considerable amount of
meney before they hear of a possi-
ble fix for a particular problem.

Availability is still the key word
with locomotive maintenance per-
sonnel and with the present day lo-
comotives of 4000 horsepower (M
LW Worthington), 5000 horsepower
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(GE) and 6600 horsepower (EMD)
it becomes increasingly more so.

2. POWER CIRCUITS: MAIN
GENERATORS: Although the al-
ternator is beginning to replace the
DC generator on new locomotives
being manufactured, there are still
a considerable number of genera-
tors in service on the railroads to-
day.

3. SHORT ARMATURE LIFE:
EMD D-32 GENERATORS: One of
the mostly widely used models in
use today on EMD locomotives is
the D-32 generator and several rail-
roads have been reported as expe-
riencing short life on the armatures
in these generators.

After approximately 600,000 to
700,000 miles of service, the failure
rate caused by grounding of the
armatures has increased at a high-
er rate than other types of failures.

The armatures showed signs of be-
ing overheated for a considerable
length of time and coil wedges
could be removed from coil slots
by shoving on them with your fin-
gers.

EMD was contacted in regard to
this problem on GP-35 locomtives,
which resulted in their issue of Ad-
vance Memo No. 35 that removed
the PTR function and reduced the
D-32 continuous current in parallel.

This in a sense would lower the
continuous current being experienc-
ed during the life of these genera-
tors, that was resulting in overload
and overheating.

THIS COMMITTEE RECOM-
MENDS THAT RAILROADS US-
ING THIS TYPE OF GENERA-
TOR, CONTACT THE MANUFAC-
TURER AS SOON AS POSSIBLE
SO CORRECTION OF THIS PROB-

COBRA® 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
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RAILROAD FRICTION PRODUCTS CORPORATION
Wilmerding, Pennsylvania

JOHNS-MANVILLE CORPORATION
Specialists in Friction Malerial



Locomotive Maintenance Officers Association — 1970

277

.- .

-
Mﬂklng roller bearing greases that stay
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COBLAX™: gear lubricant
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soluble

Diesel Fuels

DIOL™ RD: diesel crankcase oil
Multi-Purpose Gear Qils: hypoid
gear lubricanis

Heavy Duty Lubricating Oils
LIDOK™: mulli-purpose grease
NORVA™ EP: graphite grease
RUST-BAN™: rust preventives
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VARSOL™: Stoddard solvents
Weed Killers

ZERICE": refrigerating equip-
ment oils
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LEM CAN BE MADE AT THE
EARLIEST POSSIBLE TIME.

4, BRUSHHOLDER TROUBLE
ON EMD D-32 MAIN GENERA-
TORS: Another source of trouble
reported on the D-32 main gener-
ator centers around the use of the
original constant pressure brush-
holders. Many railroads complain-
ed of trouble with these brushhold-
ers and they are looking to EMD
for recommendations as to what to
do about them.

One railroad represented on this
Committee reported they presently
have several D-32 generators oper-
ating with the old style brushhold-
ers. No problem has been had with
this set up and further operation
will show whether this is a possi-
ble solution. Since additional new
locomotives are being purchased
utilizing this type of generator,

your Committee feels that EMD
should definitely do something to-
wards the elimination of this prob-
lem.

5. BRUSH GROOVING ON GE-
GT 598 MAIN GENERATOR: On
the General Electric GT569 main
generator being used on the U-28
locomotive, concern was expressed
by one railroad because of the
brush grooving experienced on the
commutator, A method of stagger-
ing the brushes was devised to
overcome this problem. Six brush-
holders were modified as to the
spacing of the brushes on each
brushholder which resulted in the
loss of one brush per holder. These
brushholders were then placed in
alternate positions in the main gen-
erator thus creating a brush pat-
tern that overlapped and eliminat-
ed the brush grooving.

__=—=_ POWER BY
|

Wagsitaff_

TYPE 4RD-25

IN MOULDED RUBBER
CONTAINERS
FOR
DIESEL LOCOMOTIVE
CRANKING CONTROL
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It is thought that the added load
placed on the remaining brushes
after eliminating one brush on ev-
ery other brushholder has resulted
in better commutation. All com-
mutators were jig stoned to re-
move previous brush grooving be-
fore the modified brushholders
were applied.

6. EMD-AR10 ALTERNATORS
—LOOSENING OF WEDGES ON
ROTOR COILS: The alternator as
presently used in the diesel electric
locomotive, has resulted in the
manufacture of locomotive units
capable of delivering horsepower
not possible with the D.C. gener-
ator. These alternators have prov-
en to be an extremely reliable ma-
chine to date and relatively free
from failures.

One of the railroads represented
on this Committee, has recently

experienced four (4) failures of the
AR10 alternator with approximate-
ly 600,000 miles on each one of
them. The wedges holding down
the coils on the rotar have loosen-
ed up allowing the rotar coil to
slip off of the pole piece and strike
the stator of the alternator. EMD
has bheen contacted in regard to
this problem and they feel that a
loss of cooling air is causing the
flaring of the coil, resulting in it
striking the stator.

7. G.E. ALTERNATOR —FAN
FAILURES ON GTA-11: The al-
ternator presently used on General
Electric and MLW locomotives has
proven as reliable as the AR-10
used on EMD locomotives. One
railroad has experienced some fan
failures on their MLW locomotives
while another railroad has lost two
(2) alternators and three (3) sets

4
7.
x

Where pride in workmanship produces QUALITY & VALUE
B HAND BRAKES

Vertical Wheel Power Hand Brakes
Hand Brake Conversion Service

WATER COOLERS
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with or without refrigerated food compartments
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A DIVISION OF PENTRON ELECTRONICS CORP
4615 W. 20th St., Chicago, IIl. 60650 o (312) 242-0940 (312) 656-0550
In Canada: IEC-HOLDEN Ltd., 614 St. James St., Montreal
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of diode panels due to the loss of
cooling air. This loss of cooling
air was caused by failure of the
drive shaft between the alternator
and the equipment blower. Be-
cause of this problem, all locomo-
tives in their fleet required the
change-out to an improved drive
and coupling between these com-
ponents. This coupling is being ap-
plied to all G.E. units being built
at this time.

8. TRACTION MOTOR FLASH-
OVERS: Traction motors have
been discussed in previous papers
and, because of their importance
to the successful operation of the
diesel electric locomotive, deserve
additional discussion at this time.

One railroad is still encountering
a large number of flashovers on
their GP and SD-40 units, some
with field shunting and some with-

out. It is their thought that a lot
of their trouble was connected with
the brush being used and they are
presently making a change in this
direction.

THE RAILROADS AS A WHOLE
REPRESENTED ON THIS COM-
MITTEE FEEL THAT THE ELIM-
INATION OF FIELD SHUNTING
BOTH IN SERIES-PARALLEL
AND PARALLEL MOTOR CON-
NECTIONS, ALONG WITH A
CHANGE TO A HIGHER SPEED
GEAR RATIO, HAS BEEN THE
ANSWER TO THE PROBLEM OF
FLASHOVERS AND TRANSITION
TROUBLES.

Several railroads are modifying
their older locomotives to full field
operation and at the same time are
applying the 2400 volt diodes to
the AR-10 to compensate against

dition. He has had
motor bearings.

Ask about this man.

BEARINGS — BELTS

® DONT THROW GOOD BEARINGS AWAY! e
“TRACTION MOTOR BEARINGS PLUS”

A man to educate your employee, to properly judge a bearing’s con-
thirty years experience

A man to assist in your service and repair program. Benefit from
the experience of other railroad men.

A man to help lay-out bearing procedure, proper removal, cleanliness,
proper inspection, greasing and reinstallation.

A man to help you save money on your traction motor program. Ask

any Eastern railroad company’s Diesel Equipment Supervisor.
There is no charge — you be the judge — and
at no extra cost to your purchasing department.

TRACTION MOTOR BEARINGS ARE IN STOCK
— SHEAVES -

DALC BEARINGS, INCORPORATED

888 TENTH AVE. (WEST 58th ST.)
NEW YORK, N.Y. 10019

inspecting traction

SEALS

PHONE 212 - 245 - 1600
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tator construction,
uction, with extra-

YES—
with our advanced
WIDE-MIKE
commutator design!

TODAY'S HEAVY LOADS and high speeds
have taken a costly toll of traction motors, Now
several railroads are cutting down this cost by
installing MCM-wound motors with the new
WIDE-MIKE commutator design.

Essentially, this design has increased insula-
tion characteristics to meet operational de-
mands. The results are:

L. SIGNIFICANT REDUCTION

IN FLASHOVER.

2. GREATER COMMUTATOR STABILITY

AND RESISTANCE TO DAMAGE.

¢ s AR 3. HIGHER PERCENTAGE OF MICA

- TO COPPER IN RISERS FOR FUTURE
‘ ‘ I > REWINDS.
5 Can E .help, lt. 4. ELIMINATION OF HIGH-BAR

if flashover 1s ruining COMMUTATOR PROBLEMS.

r 3 9 If your rewind cycles are crowding you, it
) our traCtIOII mOtorS . will be worth your while to look into this greatly
improved commutator design. Write or tele-
phone vs for full information.

manufacturing company
100 Talbot Street » Braddock, Pa.15104
Area Code 412-271-1775

@ MOTOR COILS

The Engineering Know-How that Brought You These ‘Firsts’
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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 production line. New, one-of-its-kind
equipment and machinery has been developed to guarantee maxi-
mum uniformity, quality, fastest and easiest winding, and long life
for armature coils,

Before shipment, these Epoxi-Mica armature 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 immeas-
urable life to traction motors —resulting in substantial savings to
railroads.

MOTOR COILS

manufacturing company

Talbot Avenue, Nraddock, Pennsylvania 13104 ] 412 M7
Emporium, Pa. L] IN CANADA: &% §t. Remi St. Montreal
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loss of horsepower at the higher
end of the speed range.

9. CHANGE OF GEAR RATIO
—THE ANSWER TO MANY
TRACTION MOTOR PROBLEMS:
As stated previously, the change
in gear ratio is regarded by many
railroads as the way to go to elim-
inate many traction motor prob-
lems. One railroad that has made
quite a study of traction motor
failures stated that on SD-40 loco-
motives with a 59/18 gear ratio
they removed 1% of the traction
motors in a twelve (12) month pe-
riod. On a group of SW-40 locomo-
tives with a 62/15 gear ratio they
removed 22.7% of the traction mo-
tors in a twelve (12) month period.
It was also shown that about a
209% increase in brush mileage per
1/8-inch of wear could be expecied
when going to the 59/18 gear ratio.

Jo&ysm

10. TRACTION MOTOR BEAR-
INGS: In last year's report, we
discussed a method of testing and
reclaiming bearings as done by one
of the member railroads. This
yvear another railroad has furnish-
ed information relative to bearing
problems being encountered on the
SD-40 locomotive being used in
heavy drag scrvice. A total of sev-
enty-nine (79) motors were check-
ed with a total mileage of 17,196,
928 miles or 2,263 months of serv-
ice. The average service mileage
was 217,683 miles or 28.6 months.
All the traction motors removed
experienced some form of bearing
problem, with the majority of them
being seized bearings. Figures one
(1) thru four (4) illustrate the con-
dition of some of the bearings re-
moved during this reporting period.
Two traction motors that had ac-

FIGURE 1 — No. 11 Traction Motor Bearings.
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This gauge, used by National to check
need for rebuilding and tolerances
after machining traction motor
frames, never fails to impress visitors
in our plant at Columbus. “Believe
me, such accuracy isn't comman
ameng our suppliers,” is a railroad

In rebuilding traction motors,
National balances accuracy
against operating economies

man's comment when he saw this fix-
ture for gauging every dimension from
common basing points.

But in using such care, we are by
no means “gold plating” the job. It's
National's way of assuring you of

National Electric Coil

COLUMBUS 16, OHIO « IN CANADA. ST.JOHNS, QUEBEC

Gauges of this caliber
enable us to hold ex-
tremely close tolerances
at reasonable cost.

maximum return from the dellars you
spend for traction motors.

Unit Exchange Motors furnished
you include custom features to meet
your individual needs. Visit cur plants
and see how we do it.

Divisiom of
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FIGURE 2 — No. 11 Traction Motor Bearings.
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FIGURE 4 — No. 11 Traction Motor Bearings.

cumulated approximately the av-
erage mileage of the failed trac-
tion motors were removed from
service for a comparison evalua-
tion. The pinion end bearings were
found to have all the rivets loose,
some rollers out of cage but rollers
and inner races in good service-
able condition. The commutator
bearings had pitted races and roll-
ers with indentations and the inner
race showed signs of shelling. On
one of the pinion end bearings, the
inner and outer races were good,
but a very sharp build-up of metal
on the outer extremities of the
trapizodial trunnions, indicated
that the rollers had been running
with the loose trunnions for a con-
siderable time.

In view of these findings, this
railroad feels that traction motors
having accumulated 200,000 to 250,-

000 miles in an SD-40 unit, in heavy
drag service, should have the bear-
ings replaced to avoid failure or
expensive damage as a result of
failure, the latter which usually
results in train delays and necessi-
tates costly replacement. This
Comimfttee asks, ‘“What is being
done by the manufacturer to cor-
rect this problem?” and “What is
a respectable mileage to expect
from a traction motor bearing?”

IT WAS NOTED DURING IN-
VESTIGATION THAT IF THESE
MOTORS ARE USED TO ANY DE-
GREE IN A STANDARD UNIT,
MUCH LONGER LIFE COULD BE
EXPECTED FROM THE BEAR-
INGS. THIS INDICATES THAT
THIS TYPE OF OPERATION IN
CONJUNCTION WITH WHEEL
SLIP PROBLEMS AND RESULT-
ANT WHEEL SHOCK MAY BE
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Westinghouse Repair
remanufactures to
OEM specifications:

EMD - ALCO - GE
BALDWIN - FM
WESTINGHOUSE

diesel traction motors, generators,
auxiliaries. Pickup and delivery serv-
ice. Free inspection in your shop or
ours. » All makes carried in complete
unit-exchange stock. e Call Westing-
house for fast delivery.

CHICAGO: PITTSBURGH:

(312) 376-8555/376-8568 (412) 265-2482/678-0161
3900 West 41st Street 1000 Ohio Avenue
Chicago, Ill. 60632 Glassport, Pa. 15045

P.S.—Try Westinghouse for fixed-prop-
erty electrical-equipment repairs,
too. 50 plants nationwide.

Ask for 824 service.

You can be sure...if it's Westinghouse
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CONTRIBUTORY TO THE IN-
CREASED FAILURE RATE.

11. DYNAMIC BRAKING: On
those railroads on which the use of
dynamic braking is a necessary
and important part of their opera-
tion, considerable concern is ex-
pressed over the failure rate of
grid blower motors. This practical-
ly always results in the destruc-
tion of the grids resulting in high
maintenance costs and out of serv-
ice time for the unit during the re-
pair process.

On one western railroad, this has
been an extremely critical point in
regard to their operation and has
resulted in several modifications
being performed on their SD-45 lo-
comotives. Failure of the lower
bearing in the grid blower motor
is believed to be the reason for
practically all of the motor fail-

ures. This is the result of the ex-
{remely high temperatures found
at this point, brought about by its
close proximiity fo the engine ex-
haust manifolds.

12. SOLUTION TO GRID
BLOWER MOTORS: At the pres-
ent time, these grid blower motors
are being encased with a metal
cover with air from the traction
motor blower being blown over the
grid motor thus lowering the am-
bient temperature at this point. At
the same time, all grid motors are
overhauled and have the lower
bearing applied utilizing a much
higher temperature grease. The
constant pressure brushholder is
removed and replaced with the old
style brushholder, which is much
better built brushholder and able
te withstand a higher heat range.
ALTHOUGH THESE OLD STYLE

HANLON & WILSON CO.

GAS TIGHT EXHAUST MANIFOLDS
LONG LIFE, LIGHTWEIGHT, EASY TO INSTALL

REPLACEMENT MANIFOLDS FOR
BALDWIN AND ALCO ENGINES —

EXPANSION SEALS FOR EMD MANJf

"Specialists in Manifold Technology”

<
‘» ['
Box 641, Jeannette, Pa. 15644 --5‘3‘;’2“’@

OLDS




Locomotive Maintenance Officers Association — 1970 291

PORTABLE

INJECTOR TESTER

i . Y i .

for ‘On-Engine’ Inspection!
The Model DT-1500 quickly isolates defective units right on the
engine . . . without removal or bench tests. Save costly down-
time . . . keeps your engines rolling at top efficiency. Kiene
equipment is recognized throughout the Diesel industry fcr accuracy
and adaptability. Designed for long service under severe field
conditions. Complete 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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BRUSHHOLDERS CAN BE PUR-
CHASED FROM EMD AND ARE
RECOMMENDED BY THEM,
WHY DO NEW GRID MOTORS ON
NEW LOCOMOTIVES CONTINUE
TO BE EQUIPPED WITH THE
CONSTANT PRESSURE BRUSH-
HOLDER?

A very simple modification was
made by one of the railroads rep-
resented on this Committee, which
is believed will help in lowering
the ambient temperature at the
grid blower motor. A 6” x12” hole
was cut in the bulkhead between
the engine compartment and the
radiator cooling fans directly over
the engine governor. This was
done on an SD-35 locomotive and
allowed the radiator cooling fans to
pull the hot air and gases from
the engine room, which resulted in
a lower temperature in the engine

room. A unit modified in this fash-
ion was placed on load test and
temperatures taken before and
after modification. The result was
a temperature of 320°F before mod-
ification at the grid blower motor
and a temperature of 200°F after
modification. The 120°F drop in
temperature, it is believed, will af-
ford a cooler running grid blower
mofor with the final result a longer
running motor,

13. CONTROL AND SUPPORT
EQUIPMENT.

14. AIR FILTER BLOWER MO-
TOR FAILURES: Many railroads
have been plagued with failures of
the inertial air filter blower motors
or commonly called *‘bleed blower
motors.” The failure of this one
motor, if not detected in time, can
cause damage to the diesel engine
requiring a considerable amount of

AD0000000NN
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BEST WAY TO GET MORE STARTS
FOR YOUR DIESELS?

(Hardly! The surest way is to install C&D's Type CXD batteries.)

It's a proven fact that diesels get more starts from Type CXD bat-
teries. They combine higher starting capacity with lower internal
resistance to give more power where it's needed . . . in the starter
motor. Why? More grid in the positive plate is the basic reason . ..
assures high capacity right to the end of long battery life. What
about economy? Lower annual costs and long life add up to years
of consistent savings. Get the facts about Type CXD's proven re-
liability and sustained cranking power. Ask your C&D man for
details, or write to C&D Batteries, Conshohocken, Pa.

&EB saTTERIES

Division OF ELTRA CORPORATION
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time and money to repair.

Practically all the failures of this
motor are the result of bearing
failure. The cost and down time for
the repair of the bleed blower
motor is negligible and with the
presently recommended bearings
being used, should show an im-
provement.

Since the adverse effect on the
diesel engine, when the blower
quits, is our prime concern, then
early detection is desired.

15, OGONTZ DUST COL-
LECTOR ALARMS: One railroad
represented on this Committee has
installed some Ogontz Dust Col-
lector Blower Alarms and are pres-
ently testing them. The device is
installed in the discharge side of
the blower fan and will proiect
against both motor failure and re-
versal of rotation. There is a two

indicator light panel installed near
the engineer, a white light indi-
cating power to the alarm and a
red light to indicate failure.

There are other types of failure
indicators available, all of which
will do the job of detection. The
method of detecting a bleed blower
motor failure is not being dictated
here, but is shown to impress the
necessity of constant surveillance
of this piece of equipment. It
should be pointed out that through
the use of secondary engine air
filters, other than inertial, this type
of failure has less effect on success-
ful operation of the diesel engine.

16. ELECTRONIC SPEED RE-
CORDERS: Electronic speed re-
corders are now being used on
many railroads, but like many
things in the electronic field, have
not been free from problems.

A fine tradition among American railroads

American Steel
Foundries

Acknowledged leader in freight car trucks

and components

SIDE FRAMES AND BOLSTERS « ASF RIDE CONTROL® TRUCKS

®* ASF RIDEMASTER® TRUCKS ¢ ARTICULATED FREIGHT CAR CONNECTOR
®* COUPLERS AND YOKES  DRAFT SILL END CASTINGS

®* CAST STEEL BRAKE BEAMS * ASF RIDE CONTROL® PACKAGES

ASF UNIT® BRAKES

SIMPLEX® UNIT SNUBBERS * EXTENDED LIFE® COIL SPRINGS

SIMPLEX® UNIT CYLINDER CLASP BRAKES
HARDENED PINS AND BUSHINGS » SPRING TESTING DEVICES
FORGED AND MACHINED PRODUCTS.

American Steel Foundrie: ]
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Specialized Chemicals and Service for Railroads
. serving the Railroads through Practical Applied Science

Nalco Moly Stick [

. ..an effective
dry wheel flange
lubricant

applied by Nalco's rugged low-cost
lubricators . . . reduce wheel flange
wear*. . . extend wheel flange life
from 30% to 300%.

Nalco Diesel Cooling
Water Treatments

wide selection of formulations to
keep diesel cooling systems scale
and corrosion free.

Nalco Diesel Fuel Oil
Treatments

Improve engine performance and
minimize maintenance costs.

Nalco Complete
Water Treating
Service and Chemicals

to control scale, corrosion and
foaming in train heating boilers,
stationary boilers and auxiliary
condensate systems.

Nalco Waste Water
Disposal Treatments

Formulations and ‘“know-how'' to
help you improve waste treatment
plant efficiency . . . increase ca-
pacity . . . meet stream pollution
requirements.

Nalco RC
Rail Conditioner

Increase operating efficiency by
improving locomotive wheel to rail
adhesion.

Nalco Granular
Herbicides

Complete selection for use in yards
and around buildings, structures
and storage areas.

Nalco Weed and
Brush Control

Effective formulations custom tai-
lored for your vegetation problems.
If desired, Nalco also offers con-
tract services with spraying equip-
ment and trained personnel.

A

NALCO
NALCO CHEMICAL COVIPANY

6216 WEST 66th PLACE o CHICAGO, ILLINOIS 60638
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There are a number of different
types on the market, namely, Gen-
eral Electric, Barco and Vapor
Speed Log, with similar difficulties
showing up in each type. The Gen-
eral Electric type mentioned is a
speed indicator only.

Practically all railroads using
electronic speed recorders are sat-
isfied with the speed indicator part
of the equipment, BUT ALL EX-
PRESS THE NEED FOR MORE
RELIABILITY IN THE RECORD-
ER PART OF THE EQUIPMENT.

17. VAPOR SPEED LOG: One
of the railroads represented on this
Committee was instrumental in the
development of the Vapor Speed
Log and presently have 179 units
equipped with them.

One of the major problems they
encountered was the loosing of the
gear case mounted sensor. After

several modifications to correct
this, they are now equipping their
units with the axle mounted sensor
which is a much more satisfactory
arrangement.

18. ANALOGUE SPEED INDI-
CATOR: There have been many
complaints from the crews in re-
gard to digital type speed indica-
tors and it is the opinion of this
Committee that the Pointer Type
Speed Indicator is the one desired
by most people. THIS COMMIT-
TEE RECOMMENDS THAT
THOSE COMPANIES PRESENT-
LY MANUFACTURING ELEC-
TRONIC SPEED RECORDERS
SHOULD PROVIDE THEM WITH
A POINTER TYPE SPEED INDI-
CATOR.

19 GROUND PROTECTIVE
RELAY:

Operation of a diesel electric lo-

( Specify

= WESTINGHOUSE DRAFT
GEARS

(Friction, Hydraulic-Friction,
Rubber-Friction)

SONICAR

CARDWELL WESTINGHOUSE

+ CARDWELL FRICTION
BOLSTER SPRINGS

To Cushion Vertical and
Lateral Shocks

" CARDWELL WESTINGHOUSE COMPANY

332 South Michigan Avenue, Chicago, lllinois 60604
Telephone 312-427-5051

CANADIAN CARDWELL COMPANY LIMITED

LACHINE 620. QUEBEC
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comotive without a Ground Protec-
tive Relay (GPR) should never be
considered for obvious reasons,
However, the proper method of re-
setting this relay is not so obvious,
vet this reset function is very much
a part of the protection cycle. In
order to establish a reset proce-
dure, causes of relay trip must be
investigated.

GPR ftrips can be divided into
two general classifications; transi-
ent faults and permanent faults.
Reset following transient fault will
result in normal operation while
reset against a permanent fault
will result in additional tripping
and maintenance is required before
normal operation is resumed. In
fact, the difference bhetween the
{two types of conditions is usually
determined by the results of GPR
resetting. It must, therefore, be
concluded that after a trip, the
GPR must be reset to resume nor-
mal operation in the case of a
transient fault and reset enough
times within a given period of time
to establish the existence of a per-
manent fault. The reset procedure
should, therefore, meet these quali-
fications:

A. Time between trip and reset.

1. Sufficient to allow diesel en-
gine run down to return to
idle speed.

2. Sufficient to allow cooling
of parts in case of high
power flashover,

3. Minimum amount of time
to satisfy 1 & 2 but no
longer, so that tractive ef-
fort of locomotive is re-
gained as soon as is safely
permissible,

B. Number of trips necessary to

define a permanent fault.

1. A definite number of trips
within a fixed period of
time should define a per-

manent fault, and further
reset of the relay should be
prevented.

2. Trips spaced beyond a cer-
tain time interval should
not be accumulated toward
the definition of a perma-
nent fault. Methods in use
and proposed, deserve con-
sideration and are grouped
as follows:

A. Manual operation on a per

unit basis.

B. Manual operation through the

use of a train line,

C. Automatic operation on a per

unit basis.

Manual operation on a per unit
basis requires a man to walk
through the consist to reset the
GPR. If the engineer does the re-
setting or law prohibits moving
from locomotive to locomotive
while train is in motion, train stop-
page is necessary. This type of op-
eration meets requirements Al &
A2, fails to meet A3 and with dili-
gent record keeping will meet Bl
& B2.

Train line resetting fails to meet
any of the qualifications. Informa-
tion and control, concerning indi-
vidual units is completely lacking.
Consider a four unit consist cross-
ing a rough section of track, Unit
#1 has a flashover, the bell rings
and the engineer presses the reset
button. While he has the button
pressed #3 flashes, trips the GPR,
but the reset circuit is closed. The
relay chatters with all sorts of
transients being developed, which
can result in damage to control cir-
cuits and other parts. TRAIN
LINE INSTALLATION IS ECO-
NOMICAL BUT THE OPERATION
CAN BE COSTLY.

The automatic ground protective
relay reset (AGPRR) applied on a
per unit basis, meets all the re-
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quired qualifications. The reset
timer is adjusted to meet require-
ments Al, A2 and A3. The lockout
memory circuits meet require-
ments of B1 & B2. Operating power
is applied only when the BPR trips,
so life of the unit equals the shelf
life of solid state components. Op-
eration eliminates the human fac-
tor and assures consistent opera-
tion for maximum utilization of the
locomotive. When the AGPRR
locks out, the manually operated
reset button must be pressed to re-
cycle the unit.

Several recommendations have
been brought forward for the man-
ufacturers to consider in the design
of new and more effective ground
relay systems. These are:

1. Able to detect AC grounds.

2. Able to detect single phase op-

eration.

3. Able to protect as much equip-
ment as possible preferably
not placed at positive, negative
or center power circuit ex-
treme positions.

4. Connected as close to gener-
ating power plant as possible
to eliminate possibility of short
circuit nullifying ground detec-
tion.

5. Fast action—to reduce flash-
over damage,

6. Sufficient sensitivity to protect
equipment but not allowing
nuisance grounds such as mois-
ture leakage to cause ground
relay operation.

20. POWER DIODES: There
has been a question for some time
regarding the requirements of a
routine check of power diodes on
the AC powered locomotives, with
emphasis being placed on the U-33
power.

The use of the indicating fuse in
EMD units gives the maintenance
man a reasonable visual indication

of the condition of the diodes. With
the General Electric units, four (4)
to six (6) diodes can be out-of-
service, with no visual indication of
any defect. If the defective diodes
are all in one panel, the remaining
diodes are overloaded and can be
expected to have accelerated fail-
ure rate.

Defective diodes can be located
by an individual check, but one
railroad reports the quickest
method is to use a “Tong” test
ampmeter on the lead of each di-
ode, using a short circuit cable
across the DC positive and negative
terminal of the panels. It must be
noted that care must be exercised
during this operation since danger-
ous voltages may exist.

With throttle in #1 position a cur-
rent of about 2000 amps will be de-
veloped in the diodes with approxi-
mately 75 to 80 amp load on each
diode circuit.

This test along with an open cir-
cuit voltage test on a 90 day inspec-
tion, should provide a reasonable
means of diode inspection and fail-
ure control. The labor time in-
volved should not exceed one man
hour per test.

The loss of cooling air to diode
panels can result in a complete fail-
ure of the diode panel as explained
previously in this report. THIS
MUST NOT BE ALLOWED, BE-
CAUSE SOME FAILURES OF
THIS SORT HAVE RESULTED IN
EXPENDITURES OF $20,000 OR
MORE WITHOUT COUNTING
THE LOSS OF SERVICE TIME
OF THE LOCOMOTIVE.

There are three ways of detect-
ing the loss of cooling air, as fol-
lows:

1. A simple air flow or vacuum
switch, such as used with di-
rect fired gas burners.

2. A rotation switch, such as used
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to stop and position heavy elec-
trical rotating units. Each unit
to have a signal and cut out
circuit to warn and cut off
equipment power.

3. Al1% temperature switch
mounted on Generator Frame
or Diode Panel to sense rising
temperature.

2. GE-U33 LOAD CHARAC-
TERISTICS: It has been deter-
mined by load box testing of U-33
General Electric locomotives, that
some units will not deliver full
horsepower due to the restriction
of excitation caused by the gover-
nor load potentiometer being
pinned in the maximum excitation
position caused by control limita-
tions.

This condition results in the gov-
ernor backing off on the fuel con-
trol limits to balance the horse-

power output of the unit to a value
below its rating.

To correct this condition, the fol-
lowing check and setting proce-
dures are suggested:

1. Check all cards

2. Check ACCR

3. Check battery charging volt-
age and set at 74 volts.

4. Check engine speeds.

5. Set General Electric Type
#1TEMS55 engine load box in
Position 24.

6. Engine fuel rack should be set
to 21.5 MM for standard op-
erating conditions at 3300
horsepower.

7. With throttle in Position #8
and engine loading, the volt-
age current reading should be
3200 amps and 1155 volts plus
or minus 3% with load pot at
the 5°° position.

3114 W. CARROLL

® Armature Cleaning Guns

® Custom Spray Booths

® Mastic Applicating Guns

® Hydraulic Car Washing Nozzles
Air — Airless - Electrostatic

Pumps ® Respirators ® Accessories

Binks Manufaclurmg Company

CHICAGO, ILL. 60612
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8.

10.

The reference current can be
checked and will usually be
found to be between 32 and 36
milliamperes, for a U33 loco-
motive. Other model locomo-
tives may have slightly differ-
ent values. If the excitation
adjustment rheostat, MLR, is
set at this time the load pot
can be positioned to the 5°°
position, with 3300 horsepower
input to the alternator.

. If necessary to increase the

reference current above 36
mills in an effort to position
the load pot at 5 o'clock, the
current limit should be
checked to determine the per-
formance of the ACCR re-
actor.
To make a check of the cur-
rent control, set the load box
to position 8-8, represent the
IR line, and increase loading
until the proper current limit-
ing is observed. For a B unit,
the current will be between
4250 and 4500 amps. Voltage
will be about 100 volts. On a
C unit, there will be slightly
different performance figures,
as shown in the builder’s man-
ual. With the current control
properly set by means of
MLR, the reference current
can be noted and recorded. If
current control is above the
maximum and cannot be set
properly, change out the
ACCR and recheck the unit.
Some railroads have install-
ed a spare control reactor
ACCR in the load box cables,
at the locomotive. Thus, if
trouble is experienced, the lo-
comotive control wiring can
be transferred to the spare re-
actor to compare its perfor-
mance with the one installed
on the locomotive. This is

11.

much simpler than changing

out the locomotive reactor if

it is thought to be defective.

A final open circuit voltage

check should always be made,

checking and setting maxi-
mum voltage, after MLR has
been properly set.

A. Open circuit load box —
close generator field
switch.

B. Advance throttle to posi-
tion #1 and observe me-
ters.

C. Advance throttle slowly,
watching main voltmeter.
Do not let voltage exceed
the desired limit. If excess
voltage is reached in a
notch less than notch 8, it
usually means that the
voltage control system is
not in the ecircuit. Make
sure that the GA high volt-
age feedback wiring has
not been disconnected or
damaged when load box
cables were attached to
the locomotive. If voltage
is present at the load box
connections, but not at the
excitation panel itself,
(terminals BE plus and
AK minus) the test must
be discontinued until this
fault is corrected. If full
excitation is applied, with
no voltage control action,
the voltage will rise to a
value that will cause ex-
tensive damage to the ree-
tifier panels.

D. With control properly
functioning, the control
point can be noted and ad-
justment P22 can be set
on the voltage control
card. This adjustment is
most easily made if a card
extender is used, but it
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can be done without one,
by returning the engine to
idle and the adjustment
made on a cut and try
basis.

22, FAILURE DETECTION: A
reliable means by which shop
maintenance personnel can estab-
lish what malfunctions have oc-
curred in a diesel unit during over-
the-road operation is needed, keep-
ing in mind that one of the higgest
problems in trouble shooting on in-
bound reported problems is defin-
ing what the engine crew has re-
ported on their work reports; such
as bells ringing while in dynamic
braking or unit not loading prop-
erly “‘ete.* The information pro-
vided is vague, at best.

Annunciators and monitoring
equipment is very important and
this equipment can be placed on

board the locomotive for continu-
ous analyzing of various functions
during normal operation over the
road. With the ever increasing
costs of labor and materials the
value of on board indicating equip-
ment should prove to be invaluable
by permitting ready track opera-
tions to be manned with the mini-
mum personnel possible.

Although several manufacturer’s
names are included in this report,
we in no way endorse any particu-
lar product, but only point them
out as an aid to more reliable op-
eralion of our maintenance facili-
ties.

23. ANNUNCIATORS — G.E.:
Annunciator fype alarm systems
have been developed by both EMD
and General Electric Company to
monitor various locomotive fault
conditions and to provide mainte-

12351 Prospect Road

We “CARE"” for Railroads

Locomotive Radiators & 0Qil Coolers
Deco Steam Generator Coils
Remanufactured Engine Camshafts and

Air Compressor Crankshafts

Distributors for GARLOCK, INC.

DUROX EQUIPMENT COMPANY

Cleveland, Ohio 44136
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nance personnel with ready infor-
mation as to what {ype of faulls
have occurred on the locomotive
during its most recent operation.
The General Electric system does
not incorporate a separate annun-
ciator panel. It consists of the in-
stallation of relays in the control
compartment which have, as a
part of themselves, an indicating
light. The installation also includes
a master indicating light located
on the engine control panel in the
operator’s cab. When an event oc-
curs, the latching type relay in the
control compartment is energized
and an indicating lamp on the re-
lay is lighted. The operation of the
relay in the control compartment
also lights the master indicating
light in the operating cab. There
is a latching relay for each event
and each one will cause the master

indicating light to turn on and re-
main lighted.

When a maintenance crew finds
the indicating light on in the oper-
ating cab they can determine in
the control compartment which one
or more of the latching relays has
been activated by a particular
fault and thus are aided in deter-
mining what corrective action is
needed on the locomotive. Typical
events which can be recorded in
this fashion are generator overload
relay operation, ground relay op-
eration, dynamic brake warning,
blower failure, hot engine alarm,
low oil pressure, crankcase over-
pressure, engine paper filters
plugged, low water and locomotive
overspeed.

The signals to trigger the latch-
ing type relays are presently initi-
ated by the devices which furnish

A. M. LEACOCK COMPANY

Manufacturing and Repairing of

ELECTRIC RAILWAY COILS

Vacuum Drying and Impregnating with

Epoxy, Varnish and Compound
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alarm lights or signals to the en-
gineman. However, other events
using various types of transducers
to furnish an alarm signal can be
incorporated in the system.

24. ANNUNCIATORS: EMD :
The EMD system differs from the
General Electric system in that all
of the fault indications are grouped
together in one compact annuncia-
tor panel, which also includes a
light test switch and a reset switch.
Each event on the panel is incor-
porated on a plug in type light and
relay board. Two lamps in parallel
are used for indications as an extra
safety factor. A picture of a panel
installed in a locomotive electrical
compartment is shown in figure
five (5).

As with the General Electric Sys-
tem most of the signals are initi-
ated by existing alarm devices or

transducers on the locomotives.

25. IBM 1800 DATA ACQUISI-
TION & CONTROL SYSTEM: One
of the major railroads in the United
States today has recently con-
tracted with IBM for equipment to
go on twenty (20) new locomotives
being built for them. This equip-
ment is designed to record the per-
formance of 96 operating functions
of a diesel lccomotive and eventu-
ally will be extended to cover its
entire fleet of 1,247 locomotives.
This equipment involves an IBM
1800 data acquisition and control
system and is referred to as “the
little black box.” It can record
such items as exhaust gas temper-
ature, lubricating oil temperature
and pressure, engine cooling water
temperature, frequency of elec-
tronic component functions, throttle
position, ‘“‘ete.”

FIGURE 5 — No. 24 Annunciators—EMD.
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Information will be recorded on
magnetic tape utilizing the cassette
or cartridge type tape packet. The
cassette or cartridge will be re-
moved from the on-board installa-
tion at strategic locations and
transferred to computer tape for
storage and further use. It is in-
tended that the equipment will pro-
vide means for determining not
only the condition of the equip-
ment, but the extent to which the
equipment is used to the fullest
capability. It is expected to be
able to determine future power re-
quirements, as well as to establish
more realistic maintenance sched-
ules,

This system will work on the ex-
ception basis, in other words, the
computer will monitor all of the in-
formation contained on a cassette
and if everything is satisfactory
there will no print out. However,
if one of the 96 functions shows a
variance from what are considered
satisfactory limits then the compu-
ter will call for corrective action
and identify what must be re-
paired. When a locomotive is un-
derway, the electronic system re-
cords the locomotlive 96 operating
functioens in 2.25 seconds at 30 min-
ute intervals. After the cassette
has been removed from the loco-
motive, the data is to be sent to
the main computer, using an IBM
transmission unit which reads the
information over the telephone
lines. Data on the cassette will
then be erased and it will be used
again.

26, AUDN POWERFINDER:
One railroad represented on this
Committee has recently placed an
order for the Audn Powerfinder, a

horsepower indicating — recording
instrument, which they feel will of-
fer considerable versatility to their
operations.

The regional diesel supervisors,
with the aid of this instrument, will
be able to reliably confirm the op-
eration of the power plants during
over-the-road operations, from
which they will be able to shop
units when required and proceed
directly to the repair function,
rather than lose the time currently
being encountered connecting, an-
alyzing, disconnecting from the
load hox, thus enhancing locomo-
tive availability.

With this type of equipment and
proper coordination, all annual
form units could be checked out
under operating conditions several
days prior to shopping, thus elimi-
nating the need for mechanics per-
forming pilot valve injector rack
setting, “etc.,” thereby improving
overall efficiency.

This instrument is a solid state
electronic instrument designed to
provide a continuous indication of
the exact horsepower developed by
a diesel electric locomotive at the
input of its traction motors.

The output is an instantaneous
read out with provisions made to
actuate a stylus or magnetic tape
recorder to produce a permanent
record of horsepower performance.

27. DYNAMIC BRAKE INDICA-
TOR: Some preliminary work has
been done on a device known as
the ‘““Dynamic Brake Indicator,”
which is designed to indicate to the
engineman the number of units in
the locomotive consist in which the
dynamic brake is functioning. Sim-
ilarly, the device may be made to
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also indicate the number of units
which are loading.

The device would operate on the
principle of the magnetic field sur-
rounding a current carrying cable
cperating a magnetic reed type
switch, causing the switch to close
when current passes through the
cable. Two reed type switches are
attached to the cables from the
pairs of traction motors to the dy-
namic brake grids. A third switch
is necessary in the case of the SD
locomotive (and a switch is re-
quired for each motor on some of
the older power). The reverser
must be in either the forward or
reverse position to energize either
the RHS-F or RHS-R line, which in
turn triggers a 2N2270 transistor,
bringing the indicating meter into
the circuit. Thus, the indicating
meter on the control unit will be
the only one in the locomotive con-
sist which will be in the circuit.

For each unit in which the dy-
namic brakes are operating, con-
tinuity is established through the
reed switches attached to the dy-
namic brake cables and a certain
current flows in trainline wire #19
and through the indicating meter
on the control unit. For each addi-
tional unit in the consist in which
the dynamic brake is operating, a
like additional amount of current
will flow through the indicating me-
ter. The indicating meter, being a
current type meter, will give a de-
flection proportional to the number
of units in which the dynamic
brake is operating.

The reed switches (sensing unit)
may be adjusted to actuate on any
desired amount of current flowing
in the dynamic brake grid cables,
by the alignment of the switch with
respect to the cable. A value of 200
amperes would be a suggested ac-
tuating value for the dynamic

brake sensing units. If the unit
loading indicating feature were de-
sired, a value of 600 to 800 amperes
output of the main generator would
be a suggested value to actuate
the sensing device.

The Dynamic Brake Indicator
would advise the engineman of the
number of units in which the dy-
namic brake is operating, from
which information, he could make
the necessary air reduction where
conditions require. With this de-
vice, the operation of the dynamic
brake would be known and would
be applicable to an operation
wherein maximum operating
speeds are dependent upon the
number of units upon which the
dynamic brake is operative. If
there is a failure of the dynamic
brake on one of the locomotive
units, the engineman is made cog-
nizant of this fact and can take the
necessary action.

2. FLAGGER-ON BOARD
MONITORING: Flagger is an on
board system which monitors per-
formance of a running locomotive,
[t determines that various key
functions of the unit are operating
within acceptable ranges and re-
cords on a Visual Display when a
malfunction occurs. The Flagger
system also has the capability to
flag ahead to report the status of
the running equipment by means of
an optional External Indicator
mounted on the side of the locomo-
tive which is read and handled by
the ACI Scanner.

A Flagger system consists of the
following:

(1) Signal Processing Unit for

nine functions.

(2) Display Unit with ten indica-
tors (one to advise trouble in
another unit of the consist).

(3) External Indicators (op-
tional).
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In use, the Flagger system would
be permanently installed in a loco-
motive for the purpose of real time,
constant monitoring. Although the
system installation is relatively
straight forward, it is not intended
to be a portable tester.

A permanent installation insures
early detection of defects and al-
lows correction before major dam-
age occurs to motors, generators
and power contactors. Detailed sta-
tistics have shown that the proba-
bility of a serious electrical defect
within a three-month period is be-
tween 30% and 40%.

A fail safe concept has been used
throughout the design of Flagger.
The system monitors motive power
performance on a passive basis. A
circuit failure in the Flagger elec-
tronics will not impact motive
power performance.

29, SEARCH: Although Search
equipment is not an on board loco-
motive analyzer, it has been re-
ported on for the last two years,
and we feel that up-to-date infor-
mation should be given on this
equipment.

There are presently nineteen (19)
Search operating sites with a total
of 3,100 equipped locomotives. Ap-
proximately 7,600 locomotive tests

have been completed at a rate of
400 tests per month.

Although this is not a complete
picture of how the use of Search
equipment is increasing, it does
show that the use of technical
equipment for trouble shooting the
electrical system of today's loco-
motives is increasing.

It might be pointed out that any
new locomotive purchased with
Search equipment can be checked
out completely before leaving the
manufacturing plant. Both General
Electric and EMD have Search ma-
chines in operation and are capable
of doing this.

—SUMMARY —

IN CONCLUSION, THIS COM-
MITTEE FEELS THAT IN THE
PAST, TOO MUCH HAS BEEN
SAID ABOUT PROBLEMS AND
THEIR CORRECTION AND NOT
ENOUGH ON HOW TO POSSIBLY
FIND AND CORRECT THESE
PROBLEMS BEFORE THEY
HAPPEN. THIS YEAR, WE HAVE
ATTEMPTED TO SHOW HOW
SOME FORM OF ANALYZING
CAN BE DONE THAT WILL
LEAD TO AN INCREASE IN
AVAILABILITY WHICH IS WHAT
EVERY MAINTENANCE OFFI-
CER ON THE RAILROAD TODAY
IS STRIVING FOR.

PLEASE DO THESE THREE THINGS TODAY!

1. GET A NEW SUPPLY MEMBER AT THIS MEETING.
2. TURN TO PAGE THREE (3) OF THIS PRE-CONVENTION REPORT.
A. THANK those Advertisers as you visit their room. (Where consistent.)
B. INVITE those NOT LISTED AS ADVERTISERS to participate as Adver-
tisers in the Annual Proceedings. (Where consistent.)

3. PUT MORE BUSINESS IN OUR MEETING.

Special Notice:

We have been challenged to “put more business” in our

meeting; accordingly we have scheduled the Wednesday Morning Session

to start at 9:00 A. M. SHARP!

LET'S SHOW THE INDUSTRY WE ACCEPT THE CHALLENGE BY BEING
IN THE GRAND BALL ROOM AT 9:00 A.M. READY TO GO TO WORK

WEDNESDAY MORNING WITHOUT FAIL.

MEMBER. THIS MEANS YOU!

BE THERE! THIS MEANS EVERY
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A. M. TAYLOR, President
Mid-South Air Brake and
Railway Diesel Club
Division Electrical Foreman
Illinois Central R.R.
Memphis, Tenn.

MID-SOUTH AIR BRAKE AND
RAILWAY DIESEL CLUB

Our Club, now in its 26th year,
is gaining momentum each year,
having representatives from more
than 20 states this year. Our meet-
ing this year was very outstanding
and everyone present was surely
able to gain much technical knowl-
edge from the fine presentation of
the highly trained technicians. Our
thanks to everyone that made this
meeting successful. We will con-
tinue to gather more information
to be presented at our meetings in
the future and continue toward the

ultimate of more knowledge in the Diesel Locomotive with the
technical help from such men as Mr. B. D. Venable, Asst. to the
Vice-President (Mech.), and Mr. N. E. Lahndorff, General Supt.
Motive Power. In order to synchronize our own meeting with the
other participating clubs we will continue to have our Annual

Meeting in May of each year.

Anyone desiring to become affiliated with our Club, please send two

dollars to our Secretary-Treasurer.

K. H. WYATT, Secretary-Treasurer
Mid-South Air Brake & Diesel Club
Office of Master Mechanic

l{linois Central R. R.

Memphis, Tenn.
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PERSONAL HISTORY

James Taggart was born in Glas-
gow, Scotland on March 28th, 1917,
arrived in Canada in 1922 and aft-
tended school in Transcona and
Winnipeg.

He joined the Canadian National
Railways in 1936 as a Machinist ap-
prentice in Transcona Shops.

While on leave of absence from
the Railway he served in the Royal
Canadian Navy from 1942 to 1945
and upon discharge attended the
University of Manitoba where he
graduated with a Bachelor of Sci-
ence Degree in Mechanical Engi-
neering in 1949.

He then returned to the railway
and from 1949 to 1956 worked as
Mechanical Inspector, Assistant
Mechanical Engineer and Assistant
Diesel Supervisor at Winnipeg. He
then transferred to System Head-
gquarters at Montreal as Mechanical
Engineer—Diesel. In 1958 he was
appointed Senior General Foreman
of Turcot Roundhouse and Mon-
treal Yard Diesel Shop, then was
transferred to Battle Creek, Michi-
gan in 1959 as Assistant General
Superintendent M.P. & C.E. for the
Grand Trunk Western Railroad. He
returned to System Headquarters
at Montreal in 1961 as Mechanical
Officer M.P., then in 1968 became
System Mechanical Officer M.P.
In 1969 he was appointed Project
Officer (Equipment) for the To-
ronto Redevelopment Project in-
volving Canadian National and Ca-
nadian Pacific Railways property
in downtown Toronto. In 1970 he
returned to his position as System
Mechanical Officer—Motive Power
at Montreal.

Mr. Taggart is an active member
of the Corporation of Engineers of
Quebec.

He was married to Dorothy

Humphrey of Winnipeg in 1951;
they have two sons.
1. INTRODUCTION

On most railroads the subject of
locomotive failures is considered of
prime importance. Invariably
when Mechanical Officers meet,
the discussion gets around to the
question, ““Are you having much
trouble with such and such?” Often
the conversation will produce tech-
nical information that can be used
for remedial action on a particular
component, but the question that
each would really like to have an-
swered is, “How do my locomotive
failures compare with yours?”
Sometimes there is an exchange of
information on this subject but be-
cause there is no common basis of
measurement the mechanical offi-
cer is reluctant to draw compari-
sons.

Unfortunately, officers in other
departments and sometimes in top
management are not so diserimi-
nating. To them the identification
and measurement of locomotive
failures appears to be a rather
simple process, and when they talk
to their opposites on other railroads
about train performance it seems
quite natural to make such com-
parisons. As a result, occasions
may arise where the performance
of a motive power department is
compared unequally because of the
different standards used.

Obviously there would be rather
limited justification for establishing
a common basis for reporting fail-
ures if it were only to reduce or
eliminate this criticism. It is felt,
however, that there would be addi-
tional benefits derived from a uni-
form reporting system for the fol-
lowing reasons:

(1) It would permit a better as-

sessment on an industry-wide
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basis of locomotive road per-
formance by individual types.

(2) It would enable the mechani-
cal officer to see the trends
in his locomotive road per-
formance compared with that
of other railroads.

(3) It would provide the lIocomo-
tive builder with a much
more comprehensive survey
on the performance of loco-
motives of his and other
manufacture.

It is essential in introducing a
uniform reporting system to draw
the distinction between the meas-
urement aspect and the analytical
aspect. The first involves the
quantity of road failures while the
second deals with their causes. If
we can get agreement on what
constitutes road failures and on the
common basis against which they
are to be measured, it would be
feasible to arrange for published
comparisons between railroads un-
der AAR auspices. On the other
hand, we do not see any way of re-
lating the causes of these failures
to such reporting in a way that
would be meaningful. Rather, this
aspect should be dealt with mainly
as an internal matter by each rail-
road until such time as a suitable
“Locomotive Information System”
is developed. Later in this report
we will see that a draft specifica-
tion for such a system has been
prepared and submitted to the
AAR.

2. WHAT IS A LOCOMOTIVE
FAILURE? It is universally ac-
cepted that a locomotive comprises
one or more coupled diesel units.
Thus any defect which affects the
ability of the complete locomotive
to handle its train might be con-
sidered a locomotive failure. Ob-
viously, the effect on performance
will vary considerably depending

on the number of units in the loco-
motive consist. For this reason, it
is not feasible to establish defini-
tions that take into account this
variable effect. A tentative ap-
proach is to define a failure as oc-
curring when:

(a) A unit in the locomotive con-
sist has to be isolated or
shut down.

(b) A locomotive has to be as-
sisted by the addition of an-
other unit or units or a ton-
nage reduction is made due
to its failure to produce re-
quired output.

(c) Over-the-road time is in ex-
cess of scheduled time for
trains being measured, due
to a defect.

(d) Over-the-road time is in ex-
cess of anticipated running
time for unscheduled trains
due to a defect.

(e) Part or all of the locomotive
consist has to be removed
from the train because of de-
fective operation,

(f) Delay to a train at initial
terminal resulting from a de-
fect occurring in a locomo-
tive that has been released
for service.

It is informative to compare the
above definitions with those now in
use by several railroads repre-
sented on this committee:
FEC—Any defects occurring when

locomotive is coupled to a train,

even if no time is lost on sched-
uled run.
BELT RAILWAY CO. OF
CHICAGO
(a) Transportation definition:
Any loss of time after locomo-
tive leaves the engine terminal
to road train (transfer) or
‘hump yard operation of 10” or
more due to locomotive.

(b) Mechanical definition: Any
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delay due to locomotive of 30"
*Or more.

SP—That event which causes a lo-
comotive to be removed from the
train, moved in the train dead or
isolated in multiple, or cperating
in the train but not performing to
full capacity, which results in
over-the-road time in excess of
scheduled time for trains being
measured.

IC—A locomotive has failed when
it will not run or deliver a rea-
sonable percentage of its rated
load. Generally this is of great-
est significance if it occurs while
in the hands of the train crew,
particularly if a train delay re-
sults. A condition which prevents
or delays locomotive dispatching
is next in importance. All delays
of a few minutes or more are
counted.

CMSt.P&P—Failures are reported
only if a train is delayed, with
no minimum stipulated time.

CRI&P—A failure occurs when an
electrical or mechanical malfunc-
tion delays a freight or passen-
ger train 10" or more, or a sub-
urban train 1" or more, or when
a suburban train is delayed at
the terminal waiting power due
to such malfunctions.

C&0 - B&0—Any defect occurring
when a locomotive is coupled to
a train which results in some de-
lay time to the movement of the
train. The amount of delay time
may or may not be defined.

N&W—In our present system of re-
porting locomotive delays (fail-
ures), the locomotive department
is charged with any delay of 30"
or longer caused by a locomotive
defect.

MP—A failure comprises:

(1) Delays waiting for an engine
at initial terminal caused by
a breakdown or any defect

necessitating repairs after lo-
comotive has been OK’d for
service.

(2) All delays account an engine
or unit breaking down or any
defect that results in:

(a) Passenger Trains—

Loss of time in excess
of 10" that results in train
arriving at terminal 10"
or more late; or a delay
that causes delay to an-
other passenger train, re-
sulting in that train ar-
riving at ferminal 10" or
more late,

Freight Trains—

Any defect that causes
a reduction in tonnage.
Delay of 30’ or more that
is not overcome prior to
arrival at terminal; or a
delay that causes delay
to another scheduled
freight train which re-
sults in that train arriv-
ing at terminal 30 or
more late.

L&N—AIl malfunctions occurring
enroute, whether or not they re-
sult in a delay are classified as
failures.

CN—AIl defects or malfunctions oe-
curring enroute are classed as
“Defects’” and categorized under
(a) “minor effect on transporta-
tion” which includes those de-
feets which delay a train 5 or
less or do not result in a delay
(b) “major effect on transporta-
tion"” which includes all defects
or malfunctions causing delays
over 5.

It will be seen that there is very
little uniformity in reporting among
the railroads represented and pre-
sumably this is typical of the in-
dustry as a whole. This is rather
surprising when it is realized that
the AAR adopted as recommended

(b

~—
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practice in 1958 a “‘Definition Cov-
ering Failures of Diesel-Electric
Locomotives'”. The variations in
practice are so pronounced that it
leads to these alternative conclu-
sions:

(a) The operating requirements
of these roads vary so much
that each requires a failure
reporting system which is
unique.

(b) Individual railroad policies
on reporting systems have
developed over the vears
with no attempt at standard-
ization.

(¢) The reliability of operation in
pulling a string of cars over
the road between two termi-
nals with a locomotive con-
sist is essentially comparable
for all railroads.

The committee feels the last
statement is most appropriate to
the real situation. Therefore it
should be possible to develop a uni-
form reporting system for all rail-
roads.

In the foregoing you will note fre-
quent references to delays and the
length of time involved. Granted
that a four hour delay may have
more significance than one of five
minutes, we must not lose sight of
the fact that the length of time is
greatly affected by chance. If the
defect occurs when another unit is
readily available for changeoff or
when maintenance personnel are
near at hand, the delay may be
minimized. If there is a surplus of
horsepower in the consist due to
operational requirements or the en-
gine crew can take corrective ac-
tion, the delay may be avoided or
made up. Conversely, a minor de-
feet occurring in an isolated loca-
tion. may result in a lengthy delay
or the location may be such, due
to high traffic density, as to have

a pronounced impact on {rain per-
formance.

It is considered thercfore that the
length of delay is a very unreliable
indicator as it is not consistently
dependent on the type of defect.
Rather, we should be looking at the
locomotive's performance and ask-
ing, “Did it do the job for which
it was dispatched?” If not, it is a
locomotive failure and this should
be the sole measure of its road per-
formance reliability.

In this connection there are some
associated areas to be considered:

(a) Engine crew default resulting

in delay

(b) Delays at servicing facilities

(c¢) Effect of natural forces such

as snowstorms or excessive
cold on electrical and me-
chanical equipment.

It may be argued that none of
these have to do directly with the
quality of locomotive maintenance.
However, they are controllable to
some degree by the extent to which
a mechanical department presses
for good engine erew training and
supervision, ensures that servicing
facilities are in good working or-
der and properly staffed, and does
its utmost to make sure units are
properly winterized. An anology
might be drawn with some other
aspects, i.e., we may blame the
builders for failure to design prop-
erly or supply reliable material, or
management for not supplying ade-
quate maintenance funds, or even
use as an excuse the difficulties of
obtaining trained staff, but this
does not relieve us of responsibility
for the performance of the locomo-
tive,

From this it is our conclusion
that delays to trains in the cate-
gory of these associated areas
should be included in the list of
failures along with those directly
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pertaining to the locomotive’s op-
eration insofar as a railroad’s in-
ternal reporting is concerned. How-
ever they should be excluded from
external reporting as they have no
real connection with locomotive
performance as it reflects on de-
sign and maintenance.

In the case of locomotives leased
from other railroads, it would seem
appropriate to include their failures
in the using railroad’s statistics
since it is responsible for the run-
ning maintenance during the pe-
riod of lease. Similiarly failures
of so called “foreign’ locomotives
would be properly chargeable to
the using railroad.

3. WHY ARE LOCOMOTIVE
FAILURES IMPORTANT? The
cost of repairing the defect may be
negligible in comparison to the loss
of motive power utilization through
failure of the diesel unit to stay in
the cycle and while waiting re-
pairs. Thus there is a detrimental
effect on all trains running behind
the one involved and sometimes on
a train ahead which has yet to be
dispatched. Some of the costs that
may be incurred as a result of fail-
ure are:

(1) Crew penalty payments

(2) Terminal delay payments

(3) Per diem costs for freight

cars

(4) Emergency road repair costs

(5) Fenalty payments due to not

meeting commitments to
shippers

(6) Unscheduled repair costs

(7) Lost traffic due to unreliable

service and failure to make
connections with other trains

(8) Need to carry additional

units on the roster to protect
against units lost through
failure

(9) Damage to lading from im-

proper train handling arising

from defective equipment.

Most if not all of these costs can
be measured but there is another
affected area that is not so readily
apparent. This is the effect on the
efficiency of management in both
Transportation and Mechanical De-
partments. In an ideal equipment
operation, locomotives and freight
cars would never fail on the road,
and if this were the case, train per-
formance would only be affected by
factors controllable by the Trans-
portation Department. Under such
a situation, locomotive repair shops
would function much more effec-
tively, shop work loads would be
more predictable, the need to
“Highball”” a unit so that it would
replace one which had failed would
disappear, ete. The Transportation
Officers would still have their own
problems but at least these would
be under their direct control. They
would not have to deal with prob-
lems arising from equipment fail-
ure which they could not anticipate
or do something about.

Although we know this ideal sit-
uation is unattainable with current
equipment, it is an objective to
which we should, and to some de-
gree are, working. The user of
the equipment, Transportation,
however, has been led to believe
that it is attainable if only his par-
ticular Mechanical Department
would do its job. It would be very
enlightening to the user to find
from published comparisons that
ALL railroads suffer from the ef-
fects of unreliable equipment. In
turn, there would be a better un-
derstanding of the other fellow’s
problems and hopefully this would
result - in better working relation-
ships between departments.

4. ANALYZING FAILURES: If
we were to follow the road perfor-
mance of a particular diesel unit
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and examine its repair history for
a period of one vear, we might
find that it failed on the road 4
times and was given a defect re-
pair in the shop 80 times. Thus if
we only analyzed the causes of
road failures, we would be dealing
with a 5% sample of the total oc-
currences.

Some railroads appear to have
reached the conclusion that this
sample is not truly representative
and are looking for other data that
is more detailed. Others are con-
vinced that causes of failures can
be analyzed and used as a basis
for changes in maintenance prac-
tices, design, or material. We do
not see any immediate solution to
resolving those divergent view-
points.

In reviewing some of the failure
reports now used, the most strik-
ing feature is the great variety of
things that go wrong with locomo-
tives. Such patterns of failure as
can be detected are few and small
in size. Undoubtedly, there are
cases where the need for check-
ing adherence to maintenance
standards at main and running
shops is indicated. It is difficult
to avoid the impression that a
great deal of so called failure anal-
ysis consists of tabulating perfor-
mance statistics by locomotive
type, assigned shop, major com-
ponent or system, etc. Such an ap-
proach is largely historical and on-
ly indicates in a very general way
the areas where corrective action
is required. From this we conclude
that it is the intensive ‘“followup”
performed by some railroad offi-
cers in their own shops for each
individual failure which is produec-
tive of improvement, rather than
the “‘analysis” of assorted general
statistics. We can see no way of
using the descriptions of failure

“cause” shown in typical current
railway reports to effect improve-
ment in performance.

5. PRESENT APPROACH TO
FAILURES: The maintenance phil-
osophies of railroads very widely
depending on such factors as avail-
ability of money for maintenance,
the age and type of units involved,
the pressures for good road perfor-
mance and high availability, the
skills of mechanics and supervis-
ors, ete. Thus each railroad has to
some extent to decide what its
standard should be,

In measuring the performance of
a motive power fleet there are
three factors to be considered:

(a) Costs

(b) Availability

(¢) Reliability.

Although these factors are inter-
dependent, we are going to deal at
this time only with the third, reli-
ability. Going one step further, we
are ftreating only that aspect of
reliability which affects locomotive
performance, i.e., locomotive road
failures.

As you are all well aware, loco-
motive failures affect train perfor-
mance, resulting in lost availabil-
ity and utilization, and incur repair
costs of varying magnitude. They
also can take up an excessive
amount of the mechanical officer’s
time in (a) trying to find out what
happened (b) trying to do some-
thing about preventing a repetition.
Where the failures are frequently
repetitive over a short period of
time, it is sometimes possible to
perform an analysis that indicates
the cause. Where the cause is con-
trollable by maintenance, the ap-
propriate action can be taken if
funds are available. If they are not
available, the correction may he
made at the expense of letting
something else go.
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Unfortunately, failures are often
sporadic and vary greatly in na-
ture. They may arise from engi-
neering design or material defici-
encies or the effects of natural
forces for which there is no ready
answer. While this is geing on the
railroad operation is affected and
management looks at the motive
power depariment for a solution.
Sometimes this is as simple as a
change in the weather or a change
in the type of defects occurring so
that they do mnot result in road
failure.

Sometimes the reassignment of a
train dispatcher will reduce the
number of reported defects and
ease the pressure.

FROM THE FOREGOING YOU
MIGHT WONDER WHETHER IT
IS A VERY VALID APPROACH
TO MEASURE PERFORMANCE
BY ROAD FAILURES, WHICH IN
EFFECT REPRESENT ONLY A
SAMPLE OF ALL THE DEFECTS
OCCURRING DURING THE LIFE
OF A LOCOMOTIVE. IS IT FAIR
TO COMPARE THE PERFOR-
MANCE OF DIFFERENT RAIL-
ROADS BY THIS MEANS? IS IT
VALID TO GROUP VARYING
TYPES OF SERVICE, EVEN ON
ONE RAILROAD, UNDER A
STANDARD DEFINITION? CAN
WE RELY ON UNBIASED RE-

PORTING FROM OTHER DE-
PARTMENTS WHEN IT MAY BE
TO THEIR ADVANTAGE TO AS-
SESS THE BLAME TO THE LO-
COMOTIVE RATHER THAN OTH-
ER OPERATING INADEQUA-
CIES?

THE ANSWER SEEMS TO LIE
IN THE FACT THAT COMPARI-
SONS ARE DRAWN BETWEEN
RAILROADS AND IF THIS IS SO,
THEN IT WOULD BE DESIRA-
BLE, AS FAR AS POSSIBLE, TO
ENSURE THAT THE BASIS FOR
COMPARISON IS REASONABLY
CONSISTENT. ALSO, SINCE ON
SOME ROADS THERE APPEARS
TO BE TWO REPORTING SYS-
TEMS, ONE TRANSPORTATION
AND THE OTHER MECHANICAL,
IT SHOULD BE THE OBJECTIVE
TO PRODUCE A SYSTEM THAT
MEETS THE REQUIREMENTS
OF BOTH DEPARTMENTS.

From the submissions made by
various members of this commit-
tee, we have selected an outline of
the current failure reporting prac-
tices followed on one railroad and
included in their ‘“Daily System
Status Report” which we feel are
fairly typical. This has been done
to show the importance attached
to failures by this road and what
they are looking for in a uniform
reporting system:
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“DISTRIBUTION OF FAILURE REPORTS ON RAILROAD “X”

(1) LOCOMOTIVE FAILURE REPORTS

Generated By:

15

Chief Dispatchers—
Engineers

2. Power Bureau—
Transportation Dept.
3. Director of Transportation
4. Mechanical Department
5. Mechanical Department ¢
6. Economic Research and Field Data (1)
Cost Control
5:00 AM Diesel Unit 9
Report (@)
Daily System Status (3)
Report
Mech. Dept. Weekly
Operating Performance (4)
Report
Weekly Engine Failure (5)
Report
\l
Operating Statistical
Graphs (6)

The Mechanical Department will investigate all Locomotive Failures

afld omit those not covered by its definition.
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“DISTRIBUTION OF FAILURE REPORTS ON RAILROAD “X”

(2) Mechanical Transportation

(3) President
Director of TOFC
Senior Vice President
Director Economic Research
and Cost Control
Vice President — Operations &
Maintenance
Asst. to Vice President —
Operations
General Manager
Chief Mechanical Officer
General Superintendent —
Transportation
Chief Engineer
Engineer — Mtce. of Way
Vice President — Traffic
Asst. Vice President—
Traffic
Manager — Service and
Schedule
General Sales Manager
Director Customer Relations

Comptroller

Director Purchasing and
Stores

Vice President — Labor
Relations

Director Public Relations
Vice President and General
Counsel

REPORTING: 5:00 AM Diesel
Unit Report is generated using the
Transportation Department’'s defi-
nition of a locomotive failure. From
the 5:00 AM report and other input
reports, such as signal interrup-
tions, slow orders in effect, weath-
er conditions, etc., the Daily Sys-
tem Status Report is generated.

The Mechanical Department will
analyze the 5:00 AM report to de-
termine, where possible, those fail-
ures that fall under their defini-

(4) Economic Research
and Cost Control

(5) Divn. Master Mechanics

(6) President

Director of TOFC

Senior Vice President

Vice President — Operations
and Maintenance

Vice President — Traffic

Vice President — Labor
Relations

Vice President and General
Counsel

President — RIMT

Comptroller

Treasurer

Director — Public Relations

Director Personnel

Director Purchasing & Stores

tion; all other failures are omitted.
The Daily Status Report is not up-
dated showing the Mechanical De-
partment’s findings. In cases
where the Mechanical Department
feels that action should be taken,
the Division Master Mechanic, on
whose division the unit is currently
being used, is contacted as to pos-
sible cause of failure. The Divi-
sion Master Mechanic to whom the
unit is assigned is also contacted
as to possible cause. Any repairs
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motive No. 103, "the Diesel that
did it."" In 1940, during an 11-month
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Electro-Motive Division G_M
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locomotive gives the railroads a leap
ahead in power and brings high
speed, heavy drag capability that
will produce more ton-miles per
train hour at lower cost than ever
before.

La Grange, lllinois

Mase OF EECELLINGT
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required directly related to the
cause of failure are transmitted
both back to the CMO’s office and
the Master Mechanic to whom the
unit is assigned. Where the CMO'’s
office see cause trends developing
(by a manual inspection of the re-
ports) they will assign staff offi-
cers to investigate the problem and
recommend solutions.

Management assigns importance
to locomotive failures mainly by
type of train delayed. Comparisons
of locomotive failures are made be-
tween a current weekly period and
a corresponding previous year
week period for freight service,
passenger service and suburban
service. On the Weekly Operating
Performance Report, comparisons
are made between high horsepow-
er (2500 HP and above), regular
horsepower (less than 2500 HP)
and switching units for each of the
three (3) services. The Weekly
Engine Failures by Class Report
also makes a rough comparison of
failures by type of power.

The Mechanical Department feels
that the different standards should
be used for fast freight, passenger
and suburban service as the second
group.

From the question *‘Should the
frequency of failure be related to
mileage or time?’, we feel that
this relationship may not be a con-
sistent data base. Mileage and
time are probably the easiest
measurements to determine for re-
porting purposes, but may not
measure criteria directly related
to failure. For example, the prod-
uct of the locomotive is work. It
would seem more significant to
measure the force expended over
distance than mileage and time.
Since railroads vary in assigned
horsepower per ton trains and ter-
rain, the measurement of mileage

and time loses its significance.
Weather conditions also vary by
railroad (and within roads), there-
fore, to compare electrical failures
between Northern and Southern
roads during winter months may
be valueless. We feel that the
above are just a few of the many
variables which should be consid-
ered when defining the eriteria to
measure locomotive failures uni-
formly.

We do not feel that the above
variables make a general defini-
tion impossible, but conversely, a
logical definition clearly stating
the other factors which should be
considered in all evaluations of
failure performance will greatly
aid all railroads.

When the evaluation of the 5:00
A.M. report is made, the Mechan-
ical Department attempts to clear-
ly define cause as to electrical,
mechanical or man failure. Due fo
the technique in input reporting,
finding an exact cause is not al-
ways possible. The majority of the
input occurs after the fact and,
therefore, proving other causes
may not be feasible from an eco-
nomic view point. Whenever a ma-
jor train seems to have an extra-
ordinary number of locomotive
failures, a staff officer is desig-
nated to ride that train to deter-
mine possible cause.

At the present time we break
down failures by locomotive build-
ers and class in a general way for
high horsepower units. The Weekly
Engine Failure By Class Report
shows the GP-40 unit failures sep-
arate from the GP-35 and other
failures for example. There is no
detailed segregation by horsepow-
er range or locomotive age groups
at this time. With the proposed
locomotive failure reporting sys-
tem, the Mechanical Department
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will have the detail required to
group locomotives by some of the
above criteria and general failure
cause. We do feel that it is desir-
able to have the ability to detect
cause trends by builder, horsepow-
er range, etc.

We do include the number of for-
eign locomotive failures that occur
on our line on our failure reports.
If we send a foreign unit home that
has a failure and do not make the
required repairs we will contact
the foreign road. If we have a for-
eign unit that has a failure and we
make the required repairs we do
not contact the foreign road unless
the repairs are major. We do not
charge for running repairs but we
do charge for major repairs. It has
been our practice to have very
close contact with locomotive build-
ers. Through this contact the Me-
chanical Departments locomotive
staff and the builders work toward
the solution of problems caused by
inadequate design of locomotives
or materials. The CMO also en-
courages his officers to discuss our
locomotive problems not only with
the builders but with other rail-
roads which may have similiar
problems.

In the remainder of this paper
we will show to what extent this
requirement can or should he met.

6. PROPOSED APPROACH TO
FAILURES: IT SHOULD BE EM-
PHASIZED THAT THE REPORT-
ING SYSTEM ENVISAGED IS
NOT INTENDED TO PROVIDE
INFORMATION THAT LEADS
DIRECTLY TO CORRECTIVE AC-
TION. RATHER IT IS AN INDI-
CATION OF TRENDS WITHIN AN
INDIVIDUAL RAILROAD AND
ALSO WITHIN THE INDUSTRY,
WHICH MAY BE USED AS AN
AID TO MANAGEMENT IN SET-
TING MAINTENANCE POLICY

OR POSSIBLY EVEN LOCOMO-
TIVE PURCHASING POLICY.

Insofar as the requirements of a
railroad’s Mechanical Department
are concerned, we see no need to
change the present methods of col-
lecting, analyzing, and acting on
the various ‘“‘Causes” of failure.
These causes are usually classi-
fiable as ‘“Defects’’ and are thus
distinet from the “Failure” which
is really a “Symptom” of the ‘“‘De-
fect.” Similarly the method and
extent of analysis will be deter-
mined by the internal requirements
of the railroad.

In this connection it is timely to
point out that a great deal of work
has been done by a committee
comprised of a few large railroads
and the locomotive builders on a
Specification for a Locomotive In-
formation System and this has
been submitted to the AAR. The
Specification has been developed
so that the railroad industry will
have the capability for locomotive
and locomotive component perfor-
mance data interchange. Put very
simply, it will provide the means
for effecting improvements in loco-
motive design, maintenance and
performance, while our proposed
system would supplement it by pro-
viding a measure of the effect on
road performance.

This Information System has
been made adaptable to suit the
requirements of North American
railroads varying from those using
manual methods of data collection
and analysis to the most sophisti-
cated computerized systems. Thus
in the years ahead, it is anticipated
the solving of maintenance prob-
lems will not be done in isolation
on each railroad, but rather as a
united effort between railroads and
locomotive builders. From this we
would expect that there will be a
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trend away from the present type
of analysis of individual locomo-
tive failures and a much greater
emphasis on taking all the data
available on shop work reports to
permit corrective action.

In line with the above, we should
be aiming at the following degree
of unitormity for external use:

(a) Adopt a standard definition
to identify locomotive fail-
ures.

(b) Relate the incidence of
these to a time base and ad-
just for variations in diesel
unit assignment by showing
the performance of the ov-
erall fleet in terms of “Fail-
ures per unit per month, and
per year.”

(c) Breakdown the figures
shown in (b) in terms of
type of diesel unit, i.e.,
“Failures per U-30-¢ unit
per month, and per year”
and similarly for other
builders types.

Two further points should be em-

phasized:

(a) We will need maximum co-
operation from Transporta-
tion to get reliable source
data. To achieve this it will
be necessary to ensure that
all concerned are aware of
the requirements, and this
will have to be monitored
frequently. In addition, me-
chanical officers will have
to arrange for a check of
each reported incident to de-
termine whether it is prop-
erly assessable as a locomo-
tive failure.

(b) The system as envisaged
will probably be more valid
for self comparison than for
comparison with other rail-
roads, but still will be an
improvement over the cur-

rent situation in both cases.

MEASUREMENT BASIS FOR
DIESEL “UNIT” PERFOR-
MANCE: Theoretically, the fre-
quency of failure can be related to
time, mileage, fuel consumption,
H.P.—hours or ton miles. Each of
these bases has some validity and
may be particularly appropriate to
a specific railroad operation. How-
ever, it would be extremely diffi-
cult if not impossible, to determine
which is the most representative
insofar as the majority of railroads
is concerned. It was felt that by
process of elimination the most
practical approach could be taken.

Although mileage is not com-
pletely representative of work
done, it has long been used by
many railroads in various statis-
tics such as costs of repair, fuel
consumption, Iube oil consumption,
etc. We are under the impression,
however, that several roads, per-
haps as many as half, cannot pro-
vide current accurate mileage fig-
ures without a great deal of re-
search. Hence the use of mileage
or ton miles has been ruled out
at this time, but with the hope
that eventually mileage figures will
be utilized as they become more
readily available. In the case of
fuel consumption it is not feasible
to relate this to the type of unit
involved.

A reasonably acceptable basis is
time. If it is used, the neeed for
compiling mileage or tonnagc fig-
ures disappears, the principal re-
quirement then being to collect and
verify the number of failures. To
the best of our knowledge most
railroads work on a time basis,
usually consisting of monthly and
annual statements, which can be
compared against data for previ-
ous months or years.

From our review of reports now
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in use there is obviously a wide
fluctuation in monthly figures,
hence comparisons drawn with im-
mediately preceding months do not
have much significance. The an-
nual figures do tend to level out
the “peaks’” and ‘‘valleys™ in per-
formance and are more reliable,
but they do not provide sufficient-
ly up-to-date information.

A partial solution to this prob-
lem is to graph the number of fail-
ures in each month for current and
previous years. Comparisons can
then be made which take into ac-
count seasonal factors.

It may be objected that the time
basis does not take into account
changes in traffic volumes, which
can be represented better by diesel
unit miles, For most roads this
variation probably does not exceed
10% or 15% from year to year.
Hence compared to the wider vari-
ation encountered, owing to the
element of chance, it is felt that
the time basis is reasonably accur-
ate.

If we were to use horsepower in
conjunction with time, it is claimed
this would take into account the
variations in unit size. At the pres-
ent time, units used in road service
usually range in size from 1500 HP
to 3600 HP. If switchers are taken
into account, the spread becomes
even greater. It might thus appear
that a railroad having a preponder-
ance of larger and newer diesel
units should be in a better position
failurewise than a comparable one
having a majority of smaller and
older units. However, the rail-
road with the smaller units will be
more likely to run them in larger
multiple consists. THUS THE
FAILURE OF ONE HAS LESS IM-
PACT ON TRAIN PERFOR-
MANCE THAN WHEN A LARGE
UNIT FAILS IN A SINGLE OR

TWO-UNIT CONSIST, AS HAS
BEEN CONFIRMED BY THE DIS-
APPOINTING EXPERIENCES
WITH NEW HIGH HORSEPOWER
UNITS IN THE PAST FEW
YEARS FROM A RELIABILITY
STANDPOINT.

In line with the above we might
also give weight to the fact that
failures, irrespective of unit size,
may have side effects detrimental
fo performance for other trains.
We have therefore decided to use
only the time basis.

8. SUMMARY: In this paper we
have attempted to review the var-
iables involved in measuring loco-
motive performance and from this
develop practical criteria which
can be used in a Uniform Report-
ing System. The system proposed
is simple and adaptable to use by
all railroads. No doubt there may
be some who feel it does not pro-
vide all the information thal was
anticipated, but we are hopeful that
they will also appreciate the rea-
sons why this is not feasible.

The suggested system comprises:

1. Definition of Locomotive Fail-

ure—“That event which
causes a locomotive or diesel
unit to be (a) removed from
a train (b) moved in a loco-
motive consist dead or isolat-
ed in multiple (¢) perform at
less than full capacity thus
resulting in over-the-road
time in excess of scheduled
time or anticipated running
time for unscheduled trains.
(d) responsible for delay to a
train at an initial terminal
after the locomotive has been
released for service.”

2. Basis of measurement—

(a) Time

(b) Number of assigned die-
sel units on the railroad
by class and total. (Ex-
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cluding those stored.)
3. Reporting Formats—

(a) Individual Railroads pre-
pare monthly and annual
reports to AAR showing
number of failures per
unit assigned and number
of failures by builder’s
type.

(b) AAR prepare similar re-
ports on quarterly and an-
nual basis comparing rail-
road performances.

The advantages of this system

are:
1

It will enable all railroads to
participate with little addi-
tional effort beyond what they
are now doing.

They will be able to continue
with their present internal re-
porting and analytical praec-
tices.

The proposed system will
not conflict with the Informa-
tion System now in use or un-
der development,
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CHICAGO RAILROAD
DIESEL CLUB

* We of the Chicago Railroad
Diesel Club were again happy to
be hosts to the Locomotive Main-
tenance Officers Association for

* their first Pre-Convention paper.
On April 6, 1970, Mr. J. J. Dwyer,

Chemical Engineer, of the C&O Ry.

J. R. WILLIAMS, President
Chicago Railroad Diesel Club B&0 R.R., presented the paper en-

Superintendent Locomotives ; 2 ; ! )
Burlington Northern, Inc. titled “1970’s Major Locomotive
Chicago, Ill. 60606 g
Maintenance Problems.

This most interesting paper certainly showed signs of many
hours of hard work and research. We just know that will be one
of the MUSTS for those attending the Convention.

MEETINGS: We meet on the first Monday of each month
except July, August and September.

PLANT TOURS: Will be announced. (Had two last year.)
MONTHLY PUBLICATION: Issued to all members.

MEMBERSHIP: For all Railroad and Supply personnel. Dues
are $4.00 for Railroad and $5.00 for Supply.

FISCAL YEAR: October through June.

E. C. FOSDICK, Sec.-Treas.
225 Tllinois Boulevard

Hoffman Estates, I1l. 60172
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Wednesday Morning, Sept. 16, 1970

10:15 A. M.
ANNUAL MEETING PANEL ON:

WHAT’'S YOUR PROBLEM?

Here is a really special feature on our program: Chairman J. J. Dwyer and his
anel of the seven Technical Committee Chairmen shown below will, at the Annual
leeting ONLY, ANSWER ANY AND ALL DIESEL MAINTENANCE QUESTIONS.

M_zi‘il Ilvlr) Dwyer your "REALLY-TOUGH PROBLEMS” (not covered by the Pro-

gram Topics) .

C. P. STENDAHL J.J. DWYER, Chafrman F. N. HOUSER, Co-Chmn.

Vice Chairman What's Your Problem What's Your Problem Panel
Gen, Supt. Motive Power Committee or
Burlington Northern, Inc. Engr. Environ. Control Railway Locomotive & Cars

St. Paul, Minn, C. & O. Ry. - B. & O. R.R. 30 Church Street

P, O, ox 907 New Yoprk, N. ¥

Huntington, W. Va, 25712

Pre-Convention Presentation: Chicago Railroad Diesel Club, 6:00 P. M.,
April 6, Hartford Bldg., 365 W. Monree, Chicago, Ill.

WHAT'S YOUR PROBLEM PANEL MEMBERS

. G. Clevenger, Supvr, of Loco. Maint,, A, T. & S, F. Ry. Sys., Topeka, Kan.

. Axelson, Mgr, Production Stds,-M. P., Burlington Northern, Inc., St, Paul, Minn,

. D, Reed, Mgr. Research Leboratory, Penn Central Co., Clew:land Ohio

Tnggart Sys Mech. Officer-M. P., Canadian National R\s Montreal, Quebec, Can.
. A. Buskey, Supt. Shops, C. & O, R} -B. & O. R.R., Russell, Ky.

. P, Turnbull, Mgr.-Mech, Engr., Long Island RH Jam'lica. N. Y.

T Butler, Chief Mech. Officer, Reading Company. Reading, Penn.

EXTRA SPECIAL: SOMETHING NEW HAS BEEN ADDED!
IT IS VERY IMPORTANT THAT EVERY MEMBER STAY FOR THE
10:15 A. M. SESSION WEDNESDAY MORNING!

In addition to Chairman J, J. Dwyer and his Committee members, we will also
have on hand the members of all other seven Technical Committees. WE EXPECT
TQ BE ABLE TO ANSWER ANY QUESTIONS YOU ASK. WE WANT TO KNOW
OF ANY AND ALL NEW DEVELOPMENTS ON YOUR RAILROAD.

*

1970 TOPIC:
"1970°'Ss MAJOR LOCOMOTIVE MAINTENANCE PROBLEMS”

HEZHARN
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PERSONAL HISTORY OF
J. J. DWYER

Mr. Dwyer is well known in rail-
road and engineering circles for his
interest and work in pollution
abatement. He has been chairman
of the American Railway Engineer-
ing Association Committee on En-
vironmental Engineering since its
inception about three years ago.
He is also chairman of the Loco-
motive Maintenance Officers Asso-
ciation Committee on “What's Your
Problem?” and edits a department
by that name each month in Loco-
motives and Cars, a national rail-
way magazine.

In his new position Mr. Dwyer
will deal with Federal, State and
Local officials in matters pertain-
ing to water, air and land pollu-
tion, industrial hygiene and sani-
tation. His headquarters will re-
main in Huntington.

Mr. Dwyer is a registered pro-
fessional engineer, and a past pres-
ident of the Engineers Club of
Huntington and the Huntington

Chapter of the West Virginia So-
ciety of Professional Engineers.

He is a chemistry and physics
honor graduate of Marshall Uni-
versity at Huntington and started
his railroad career with the C&OQ
there in November 1936 in the
Water Department laboratory. In
1943 he was appointed Chief Chem-
ist in the Water Supply Depart-
ment and in 1955 was made Chief
Chemist for the C&0O System. He
has been Chemical Engineer for
the C&O Railway/B&0 Railroad
since May 1963,

On March 16, 1970, the Chesa-
peake & Ohio/Baltimore and Ohio
Railroad announced the establish-
ment of a new office to deal with
the problems of pollution and its
confrol on the 11,000 miles of their
system.

J. J. Dwyer, C&0/B&0 Chemical
Engineer at Huntington, West Vir-
ginia was appointed to head the
new office with the title of ENGI-
NEER ENVIRONMENTAL CON-
TROL.
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Wednesday Afternoon, Sept. 16, 1970

12:30 P. M. 2:30 P. M. to 5:00 P. M.
* *TOUR OF A.A.R.
RESEARCH CENTER

*See Transportation Instructions
On Next Page

COORDINATED
MECHANICAL
ASSOCIATIONS

LUNCHEON
pX

HONORING ALlL The A.A.R. Laboratory will hold

“Open House” for your convenience
from 2:30 p.m. until 5:00 p.m.
RAILROAD Come out and see:
Bearing Tests — Brake Studies
Impact Evaluation—Car Truck Model

PRESIDENTS Diesel Axle Fatigue Tests

Isotope Laboratory
Electron Microscope

* * *
PLEASE DO THESE THINGS TODAY!
A. GET A NEW SUPPLY MEMBER AT THIS MEETING.
B. TURN TO PAGE THREE (3) OF THIS 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 Annual Proceedings. (Where consistent.)

* * *

SPECIAL NOTICE TO ALL MEMBERS:

Through the courtesy of the Hotel, REGULAR CHECK-OUT HOUR HAS
BEEN EXTENDED so you may attend the President’s Luncheon, and tour the
A. A.R. Research Center. No special arrangements are necessary, when
checking out, simply tell the cashier: “I stayed for the Luncheon and
A.A.R. Tour.
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SPECIAL ATTENTION
ALL MEMBERS:

EEELEEREE TG
GETHINTO THE
FEOOR DISCUSSIONS!

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 making
special arrangements to get this discussion transcript to
you at the earliest possible date after the meeting.

These special efforts are just wasted if just one
speaker delays and fails to return his transcript im-
mediately.

Your remarks are very valuable to the officers in
setting up next year’s program.

PLEASE CORRECT AND RETURN YOUR ANNUAL
MEETING TRANSCRIPT TO THE REPORTING
COMPANY IMMEDIATELY UPON RECEIVING IT.

1. Important Things To Do Now.

A. Write your boss a report on the things of value you learned at this
meeting. Remember, he already has a copy of the Pre-Convention
Report.

B. Get a New Member TODAY.

C. Secure an Advertiser where consistent to do so.
(Any Supply Firm NOT listed on page three (3) of this Pre-Conven-
tion Report is a prospective Advertiser. Those listed are already
in as advertisers, of course.)

D. Write or call your Congressman to support and fight for fair and
equal freatment of the railroads. (Study page 4 again.)
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Serving the railroad industry for over 30 years as major suppliers of . ..

NEW AND RECONDITIONED-CRANKSHAFTS - HARD CHROME PLATING
GRINDING AND HONING - USED DIESEL LOCOMOTIVES AND PARTS

Al

RECONDITIONED CRANKSHAFTS

Precision Engineering Company is
the world's largest reconditioner of
crankshafts. Rebuilt to original man-
ufacturer's specifications by a pro-
cess pioneered and perfected by
Precision to achieve maximum accu-
racy. Each crankshaft undergoes
rigid quality control checks . . .
each carries a new puarantee!

NEW CRANKSHAFTS

Crankshaft forgings are produced
for Precision by the Erie Forge &
Steel Corporation. All  Precision
crankshafts are made to the original
equipment manufacturers' specifica-
= tions and often exceed their stan-
g dards. "Premsion maintains a com-
i plete stock of new crankshafts.
= Orders shipped promptly, often the
- same day.

MAIN PLANT:
Mt. Vernon, lIl. 62864
P. 0. Box 789

7 Ry
o=

HARD CHROME PLATING

Hard chrome plating; an industry standard to-
day, was pioneered by Precision. Crankshafts
are hard chrome plated then finish ground to
original specifications at savings up to 75 per
cent. Finish grinding and honing within .0002
tolerance.

USED EQUIPMENT

Precision Engineering Company has the nation's
largest inventory of diesel parts ... everything

ready to ship! And Precision’s stock of used
equipment includes many parts that are no
longer manufactured or available anywhere.

SERVICE
There are four Precision plants ready to serve

you. For prompt, efficient service just call the
one nearest you.

/ l[”ﬂ”” ENGINEERING

618-244-0405

1717 E. Slauson Ave.

Los Angeles, Calhif, 90058
213-587-4131

Clarks Summit, Pa. 18411

COmPANY

1565)

P. 0. Box 358
717-587-1191

P. 0. Box 7157

l Waco, Texas 76710
B17:754-1491

from a horn to a complete locomotive ...
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