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1.0

TEST SPECIFICATION

SWITCHYARD IMPACT TESTS

GENERAL

1.1

INTRODUCTION

A research project began at Washington University, St. Louis,
Missouri on March 1, 1974 with the principle objective to
develop a rational basis for designiﬁg devices suitable for

the protection of hazardous material tank cars from head
puncture in switchyard impact and on line derailment situations.
The ﬁirst goal of this project was té acquire an understanding
of head puncture mechanisms and, through this undersfanding,

+to estiméte the direction and magnitude of coupler forces (as
time functions) in critical situations. Studies of accident
reports lead to the-conclusion that puncture mechanisms involve
excessive pitching, motion of cars excited by longitudinal
coupler forces. A mathematical model, capable of simulating
such pitching motion, has been developed. Following a series
of test runs, three actual accidents, known as the East

St. Louis, Decatur and Houston accidents, were simulated.

- On the basis of this simulation, it was concluded the sequence

of events in the East St. Louis accident was different from
the previously assumed events. This underlines the importance

of quantitative studies of each accident occurrences.

The guantitative approach requires that the dynamic parameters
of train consists be known with reasonable accuracy. Some

of the parameters can be measured readily, others, such as



the response of draft gears and ladings to forces applied
in rapid succession, require additional experimental and
theoretical work. Simulation of the East St. Louis, Decatur
and Houston accidents was based on best available estimate
of the parameters. In order to verify the model a series
of impact tests are to be conducted under controlled
conditions.

TEST OBJECTIVES

The series of impacts will consist of two parts; tests and
analysis. The analytical part will be accomplished by
Washington University. RPI/AAR will provide inputs as

mutually deemed appropriate.

The major éortion of the program will be conducted at the
Transportation Test Cénter (TTC) , Pueblo, Colo;ado. This
portion will be a series of impact tests involving the strik-
ing of an empty hopper car with Class 112A or 114A tank cars
loaded. with water to simulate LPG. A maximum of eleven
seires of tests will be conducted. Some may be eliminated,
depending on results from others. In most of these eleven
series, impacts will be at increasing increments of speed

until either a puncture occurs or the damage is destructive.

All data will be reduced and used to study the specific
problem of head punctures occasioned by on-~-track impacts of

loaded tank cars into an empty hopper car and to determine




the probable effectiveness of the shelf coupler, the head
shield, or both in combination, toward preventing punctures.
The influence of the number of impacting cars and cars

also be studied.

-

backing up the impacted car wil

REFERENCE DOCUMENTS

The following reference documents were used to compile this

Test Specification for performance of this test program:

a. Switchyard Impact Tests - Full Scale by RPI/AAR,

July 18, 1975.

b. Test Plan for Switchyard Impact Tests (RPI/AAR Phase 15)
May 20, 1975 (TTC Document).

c. Full Scale Controlled Velocity Switchyard Impact Tests.
Test. and Instrumentation Specification August 6, 1975
(Washington University Document).

d. Minutes of Meeting on Full Scale Switchyard Impact
Tests, TTC August 5 and 6, 1975.

PROGRAM PARTICIPANTS AND RESPONSIBILITIES

1.4.1 The following bersonnel will be participating in this
test project:

RPI/AAR (Railroad Tank Car Safety Research and
Test Project

Earl Phillips
Larry Schlink
John Everett
E. J. Kunz

L. L. Olson



FRA-Washington:
L. Peterson, RRD~-30
D. Levine, RRD-33
D. Dancer, RRD-33
TTC~-FRA-~-Pueblo:
J. Stauffer
H. Smith
"R. Gill
TTC—O&M:
Keith Kieres
J. Johnson
Transportation Systems Center:
Pin Tong

Washington University:

B. Szabo
W. Diboll
D. Peters

Organizational Responsibilities:

Responsibilities Organization

Overall test planning, FRA/RPI/AAR
management and fueling

Technical support and Washington U.
design of experiments

Technical Advisor to TSC
FRA

Conduct of tests TTC

R.

Individual

Levine, FRA
Schlink, RPI/AAR

Peters



1.

4.

2

Continued

a.

Don Levine will be FRA Test Director for the
Phase 15 Switchyard Impéct Tests and will serve
as point of contact between the SOA (FRA) ana the
TTC Test Controller. David Dancer, FRA, will
serve as his alternate. In addition, Mr., Levine,

or his alternate will be responsible for insuring

that DOT/FRA and RPI/AAR objectives and goals

- for the conduct of these tests are indeed fulfilled.

L. J. Schlink will be the RPI/AAR Phase leader,
and it will be his respbnsibility to insure that
the RPI/AAR commitments to this program are ful-
filled in an orderly manner, test data suitable
to the RPI/AZR is obtained, and any conflict
regarding the conduction of the test and changes
in the test program are resolved to the mutual
satisfaction of the RPI/AAR and the DOT.

J. E. Everett, E. L. Kunz, and/or L. L. Olson will
serve as alternates.

David Peters, representing Washington University,
will provide technical support and planning for

the tests. He will be responsible for insuring

- that the design of the tests and the acquisition

and analysis of the data are performed in such a
manner that the test results provide accurate and
relevant information for improving tank car

safety.
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Ross Gill, Rail Operations Test Controller, will
be the Transportation Test éeﬁter Test Controller
(TC) and will be the TTC interface on these

tests for all program participants.

Harry Smith, TTC Hazards Evaluation Officer, will

ensure that the TTC Safety Policies and Procedures

-are complied with.

Keith Kieres, Kentron Hawaii, Ltd. (KHL), will

act as Chief Test Engineer (CTE). Tﬁe Test Project
Manager will be named at a later date.

Ron Begier, Kentron Hawaii, Ltd., will be the

TTC Test Support Engineer (TSE).



Pre~-test Acceptance

In order to provide complete agreement by all parties
prior to the conduct of tests representatiVes of the
cognizént organizations will be at TTC 24 hours prior
to the commencement of a test series (preliminary
tests also) for final inspection of equipment and
instrumentation set up. The TTC will notify all
parties 7 days in advance of such tests as best can
be projected. Should personnel from participating
parties not be available, notification in writing

or telephone must be conveyed to TTC. The following

groups should be represented:

RPI/AAR -~ Any Phase 15 team member.

FRA - Representatives from OR&D Office of
Rail Safety Research.

TTC - Test team as required for conduct of
tests.

Washington - D. Peters, of Washington University

University
Distribution List
All modification or changes to this Specification
will be distributed by TTC to the following personnel:

Mr. Dave Dancer

Federal Railroad Administration

Rail Vehicle Safety Research Div., RRD-33

2100 2nd Street, S.W.

Washington, D.C. 20590 7 copies

Mr. Pin Tong

Transportation Systems Center

Mail Code 612

Kendall Sqguare _

Cambridge, MA 02142 2 copies



Dr. W. J. Harris, Jr.

Vice President

Research and Test Department

Association of American Railroads

Anmerican Railroads Building

1920 L. Street, N.W.

Washington, D.C. 20036 1 copy

Mr. Ross T. Gill

Rail Operations Test Controller

Transportation Test Center

Pueblo, Colorado 81001 10 copies

Mr. John E. Everett

Design & Development Engineer

Tank Car Division

General American Transportation Co.

P.0. Box 532

Sharon, Pennsylvania 16146 2 copies

Mr. Larry J. Schlink

Product Engineer

Union Tank Car Company

151st & Railroad Avenue

East Chicago. Indiana 46312 1 copy

Mr. E. L. Kunz
Product Engineer - Tank Cars
ACF Industries, Incorporated
Anmcar Division
Clark and Main Streets
St. Charles,MO. 63301
(Copies for S. Holcumb and C. Reedy) - 3 copies

Mr. L. L. Olson

Association of American Railroads

3140 8. Federal

Chicago, Illinois 60618 1 copy

Dr. Barna A. Szabo
School of Engineering and Applied Science
Washington University
St. Louis, Missouri 63130
(Copies for W. B. Diboll and
D. Peters) 3 copies

Dr. Michael T. Wilkinson

Department of Mechanical Engineering

Louisiana Tech University

Ruston, Louisiana 71270 1 copy

Mr. Earl A. Phillips

AAR Technical Center

3140 South Federal Strest

Chicago, Illincis 60616 . 1 copy



1.4.5 Major Responsibility Outline

DOT~-TTC
The Test Site a.
Pre-Test Measurements b.

Test Instrumentation and all
Photo Coverage.

e.

Conduction of Test

Repairing Test Site between and
after all tests. ‘ d.

Tank car and back-up car lading.

Furnish 3 loaded back cars and
their disposal.

Filling, emptying and trans-
ferring Tank Car Lading.

g.

Transportation of all cars from
North Avondale into the Test
Center.

Return of tank cars to North
Avondale in suitable condition
for rail transportation to
repair shops.

Suitable locomotive for con-
ducting tests.

~

Suitable equipment for handling
and removing damaged cars.

Disposal of tank car lading.

Provisions for pressurizing
tank cars.

Recording and reduction of
Test Data.

Means for assuring coupler
impacts head in Test Series
No. 8.

Arrangements for scraping cars.

RPI/AAR

Provide 28 Tank Cars.

Preparation of the 28 Tank Cars

(re-spring trucks, apply shelf
couplers and head shields).

Procurements and disposal of
empty hopper cars which will be
impacted.

Movement of tank and hopper cars
to Avondale.

Movement of tank cars from Avon-
dale to repair shops.

Two Technician/Engineers for
duration of testing.

Periodic Fatigue Inspection of
tank cars used in testing.



1.4.6 Checklist - Phase 15

ITEM RESPONSIBILITY | DATE REMARKS
1. Overall Test Coordinator D.. Dancer (LJS)
2. Prepare Test Program LJS (DMD)
3. Prepare Test Schedule LJS (DMD)
4. Instrumentation Plan & Sketch FRA
5. Drawings & Specifications LJS
- for Tank Cars JEE
6. Drawings & Specifications 1JS (JEE)
for Hopper Cars

7. Prepare List of RPI-AAR Mat'ls | LJS (JEE)

& Equipment for Test Site Dynamometer Coupler
8. Ship Materials & Equipment

to Test Site (Later)
9.  Procurement of 28 Hopper Cars EAP (LJS) Contract arrangements
10. Advise Transition temperatures RPI-AAR
11. BHeating Tank Cars Loaded with

Water FRA (RTG)
12+ Inspect Hopper Cars after

arrival at No. Avondale RPI-AAR See Section 11.
13. Procurement and Disposal of

5 Back-Up Hopper Cars FRA
14. Orxder "E" Shelf Couplers . EAP
15. Order "F" Shelf Couplers EAP
16. Manufacture Head Shields (later)
17. Write Procedure for

Pressurizing Tank Cars CER
18. Provide Appropriate Equipment :

for Pressurizing Tank Cars FRA
19. Velocity Control LJS Check FRA Procedure
20. Imnspection of 26 Tank Cars

Before Release to North UTC (LJS)

Avondale GAT (JEE)
21l. Free Car Movements




1.4.6 Checklist - Phase 15 (Continued)

ITEM RESPONSIBILITYa DATE REMARKS
22, Arrange Shipment of 28 Tank UTC (LJS)
Cars to North Avondale GAT (JEE)
23. Coordinate Hopper Car Movement
to North Avondale with LLO (LJS)
Shipper (JEE)
24, Persomnél Clearances and Notify EAP who will be
Visitors Arrangements, All there and when ~contact:
Tests EAP (DMD) R. Gill or K. Grunwald
25. DNotify Interested Parties T. Chastain; N. Morella;
Who Wish to Witness Test(s) EAP (DMD H. L. Scott, Jr. (NW)
26. Movement of Tank and Hopper
Cars from North Avondale to
Test Site FRA
27. Represent RPI-AAR at AAR (LLO)
Test Site ACF (ELK)
GAT (JEE)
UTC (LJS)
28. 1Inspection of 26 Tank Cars RPI-AAR
After Arrival at Test Site
29. Instrument Cars . FRA
30. Pre-Test Measurements FRA
31. Tank Car Lading FRA
32. Furnish and ship - one (1) ‘ FRA to return to
Dynamometer Coupler (E) UTC (LJS) Miner Enterprises
33. Lading for Back-Up Hopper Five: (5) hopper cars to
Cars FRA be loaded at TTC.
34, Fill, Empty, Transfer and/or
Dispose of Test Lading FRA
35. Locomotive for Test FRA
36. Suitable Track FRA
37. Equipment for Handling and
Removing Damaged Cars FRA
38. Velocity Measurements Before
and After All Impacts FRA
39. Coupler Force(s) All Tests FRA




1.4.6 Checklist - Phase 15 (Continued)

ITEM RESPONSIBILITY DATE REMARKS
40. Conduct Test FRA
41, Movies of All Tests FRA
42, Repair Test Site FRA
43. Design Means for
Discontinuity Tear RPI-AAR (FRA) Contingency Test
44, Provide Means for
Discontinuity Tear FRA Contingency Test
45. Record & Reduce Test Data FRA
46, Post Test Inspection
47. Procurement of Parts Required Includes gondolas or flat
to Return Tank Cars FRA (RPI-AAR) cars as may.be necessary
48. Cost of Parts Required to Includes gondolas or flat
Return Tank Cars FRA cars as may be necessary
49. Cut Stencil for Tank Cars
"Home for Repairs. Do Not
Load Until Repaired." RPI-AAR Rule 95 B.g. (3)
50. Stencil Tank Cars "Home for
Repairs. Do Not Load Until
Repaired." FRA Rule 95 B.g.(3)
51. Shipment of Tank Cars from
Test Site to North Avondale FRA
52. Shipment of Tank Cars from
North Avondale to Repair GAT (JEE)
Shops UTc (LJS)
53. Preparation and Movement of
Hopper Cars for Disposal
After Test FRA
54. Disposal of Hopper Cars
After Test RPI-AAR Proceeds of sale to AAR.
55. Write Test Report ~RPI-AAR, FRA Individual Reports
56. 2 - 20,000 gal. 111-A Cars , Additional Impacting
with Bottom Outlets RPI-AAR Cars.
57. Mechanical Trip Valve FRA May be Used When No Back-

Up Hopper Cars Involved.
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TEST REQUIREMENTS




TEST REQUIREMENTS

Conditions common to all tests are:

2.1 All struck and striking cars to be resprung and rebuilt to

2.

3

mechanical and structural condition as necessary for test

purposes.

Struck Cars:

a. Cais to be 50-ton steel open top hopper cars.

b. Cars to have a light weight not greater than 44,000 pounds.

c. Car truck centers to be approximately 30 feet.

d. Cars to be equipped with conventional draft gear and
étandard E couplers.

e. Coupiers will be extended on butt end to normal opérating
length, in accordance with AAR "Manual of Standards and
Recommended Practices" Spec. M-204A-68 Fig. 8, so the
draft gear will bottom pfior to the horn hitting the
striker plate.

f. All cars to be of the same type for all tests.

Striking Cars:

a. Cars to be nominal 33,000 gallon class DOT 112A or DOT
114A tank cars. Where three striking tank cars are
required, only the lead car must conform to 2.3
requirements.

b. The diameter and thickness to be the same for all cars.

c. The same type or same AAR rated draft gear in each car

is preferred.

d. Cars to be generally identical for all tests.

e. Cars to be equipped with grade "C" couplers.
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Test Conditions

a. Strking couplers to be "in-line" laterally, knuckles
to be opened by decoupling from struck cars. Insure
coupler pin is free to fall 6n iméact.

b. The internal pressure in the striking tank car(s) for
test series, all tests, to be 100 psig.

c. The striking car(s) to be loaded with water to a volume
establishéd by preliminary tests.

d. Water in striking car to be such that the head tempera-
ture on the outside of the car will be at least 60° F.

'immediately before impact for test series 1 thru 11.



TEST MATRTIZX

Refer to Operational Sequence Diagram, Figure B-2, Blocks 27,
28, and 29,

o BB el

"
o
—
2 S REMARKS
- o w| 0 w
) o ) Tl OO
a 3] —
o s n {Ndol vaol 0.
$4 a4 Uy dw] a'd
3] EQ | ©©w | .81 5a
n HO RO mm e
Prelimin- 1 0 NO E Effects of surging, liquid lading 62.7, 75
ary Tests "1 and 94.6% full, 4, 6 & 8 mph impacts.
Braking of cars to occur after data acquisi-
tion. 100 psi in tank. Coupler lever to
be tied to prevent coupling.
1 1 0 NO E (Uncoupling effect) Impact at 4 mph and in-
{(Std) crease in 2 mph increments to destructive
damage. Duplicate velocities up to uncoupl-
ing velocity.
2 1 3 NO E Starting at speed at which no coupling occurs,
(Std) repeat with backup cars placed in positions
determined from series #1, to include maxi-
mum coupler elevation on 3rd impact, (over-
ride).
3 1 3 YES E Effectiveness of Head Shield (if shields
(std) available at this time)
4 1 3 NO F Effectiveness of F Standard Coupler
(Std)
5 1 3 NO | E Effectiveness of E Shelf Coupler
Shelf
6 1 3 NO | F Top | Effectiveness of F Top Shelf (DOT Request)
Shelf
7 1 3 | YES E Contingency Test
(5td)
8 1 3.1 YES E Effectiveness of Shield and E Shelf Coupler
Shelf Combination
9 3 3 | YES E Effect of Impacting Car Consist
(std)
10 3 3| NO E Effect of Impacting Car Consist
(5td)
11 1 0| NO E Cut lever on and off. Knuckles open and
(Std) closed. Four mph in 2 mph dincrements to
10 mph maximum or failure to couple.

Figure A-1



PRE-TEST MEASUREMENT SCHEDULE

PRE-TEST MEASUREMENT TANK CAR #1 TANK CAR #2 HOPPER CAR #1 HOPPER CAR #2 HOPPER CAR #3
Delivery to TTC 29 July 1675 10 Sept 1975 25 Aug 1975 25 Aug 1975 25 Aug 1975
Total Weight -

Truck Weight 27 Aug 1975 2 Sept 1975 2 Sept 1975 2 Sept 1975 2 Sept 1975

Length Between Coupler Faces
Length Between Truck Centers
Vertical Play at $i11
Vertical Play at Coupler
Coupler Height Above Rail

8-10 Sept 1975

8-10 Sept 1975

8-10 Sept 1975

8-10 Sept 1975

8-10 Sept 1975

Travel of Truck Center Plate
and Pins to Release

Car to Car Impacts

Vertical Spring Rates and 29 Sept-3 Oct NR 6-10 Oct 1975 NR NR
Deflection Curves
“{Force Deflection Plot during .
and after Bottoming of 22-26 Sept 1975 NR 29 Sept-3 Oct NR NR
Truck Springs to 400 kips
Locate Center of Gravity
Determine Moment of Inertia NR NR 17-18 Sept-1975 NR NR
Frequency and Damping of ‘
Car on Trucks NR NR 13-15 Qct 1975 NR . NR
Travel of Truck Bolsters to
Spring Bottom and Up to 22-26 Sept 1975 NR 29 Sept-3 Oct NR NR
Hitting Side Frame ’
16-17 0Oct 1975 16-17 Oct 1975 14-15 Oct 1975 14-15 Qct 1975 NR

Figure A-~2
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FULL SCALE CONTROLLED VELOCITY SWITCHEYARD IMPACTS TEST SCHEDULE

PRELIMINARY TESTS: 20 - 31 October 1975

DATA REDUCTION: 3 - 14 November 1975
TEST SERIES & TEST SERIES 1: 17 November - 12 December 1975
DATA REDUCTION
(two weeks each) TEST SERIES 2: 15 December - 16 January 1976
TEST SERIES 3: 19 January - 13 February 1976
TEST SERIES 4: 16 February - 12 March 1976
TEST SERIES 5: 15 March - 9 April 1976
TEST SERIES 6: 12 April - 7 May 1976
TEST SERIES 7: 10 May - 4 June 1976
TEST SERIES 8: 7 June - 2 July 1976
TEST SERIES 9: 6 July - 30 July 1976

TEST SERIES 10: 2 August - 27 August 1976

TEST SERIES 11l: 30 August - 17 September 1976

DRAFT REPCRT: 20 September - 10 October 1976

NOTE: Required cars furnished by RPI/AAR to be on site one week prior to start dates shown
for each test.

Figure B-1

-



ALL CARS AS
THEY ARRIVE

WEIGHT, LENGTH
BETWEEN COUPLER
FACES, LENGTH
BETWEEN TRUCK
CENTERS, COUPLER
HEIGHT ABOVE
RAILS, VERTICAL
COUPLER SLACK.

FIRST HOPPER CAR

TRUCK WEIGHT, BODY
WEIGHT, CENTER OF
GRAVITY, MOMENT OF
INERTIA, STRAIN
GAUGE TRUCK
BOLSTER, STRAIN
GAUGE COUPLER
SHANK, STRAIN
GAUGE CENTER SILIL,
ACCELEROMETER ON
CENTER SILL.

OPERATIONAL SEU..NCE DIAGRAM

STRING POTS TRUCK TRAVEL BLOCK DIAL TRUCK BOLSTER
—~> TO REFERENCE |} AND COIL — SPRINGS |~} GAUGES  {SPRING RATE
Ist. 200 KIP 2| | SPRING RATE 4 4 5 : .
TANK CAR LoAD b
AVAILABLE CELL 1
DIAL VERTICAL SPRING RATE
A —>4 GAURES  F—{AND DEFLECTION CURVE
71 loF CAR BODY 8
T/—\NingAR INSTALL 3 SPEED GATES TANK CAR INTO REMOVE -
\AVATLABLE DYNAMOMETER 1= 2 BRAKE TRIPS I TANX CAR SPEED IN F—iDYNAMOMETER >
COUPLER g 10 & OUT 11 [COUPLER 15
B STRING FREQUENCY AND N/
~>  POTS > DAMPING OF CAR ON
13 TRUCKS 14
1st.
HOP‘;_\ERE STRING POTS TRUCK TRAVEL BLOCK DIAL BOLSTER
AVAILABL ~>| T0 REFERENCE F—& COIL SPEED = SPRINGS i GAUGES b= SPRING RATE
¢ 200 KIP _ 16 RATE 17 18 19 20
> LOAD |
CELL 51" - - —
SQUEEZE AND 211 | DIAL COUPLER VERTICAL SPRING RATE,
L CALIBRATE ! GAUGES  —JCOUPLER AND SILL STRAIN GAUGES v
COUPLER SHANK 22| {CAR BODY DEFLECTION CURVE o3 -
2nd. INSTALL HOPPER CAR INTO HOPPER REMOVE
HOPPER DYRAMOMETER |— SPEED IN AMD QUT COUPLER {—1 DYNAMOMETER > S
AVATLABLE COUPLER pg} |SILL, STRING POTS o5 COUPLER 56
PRELIMINARY SERIES 1 SERIES 2-9 DATA DATA FINAL
TESTS — LIMITED PHOTO PMAIN TESTS  FtPROCESSING [—]AMALYSIS  [™]REPORT
27 28 29 30 31 32

OTHER
CARS

0

AVATLABLE

Figure B-2




3.0

PHOTO COVERAGE REQUIREMENTS
3.1 PRELIMINARY TESTS
3.2 TEST SERIES 1

TEST SERIES 2 THROUGH 9 -



3.0 PHOTOGRAPHIC INSTRUMENTATION TEST COVERAGE

3.

1

.2

PRELIMINARY TESTS

Preliminary test will be covered by still photographs to

document the pertinent facts for this test. Two cameras,

1 - 500 FPS and 1 - Real Time, will be placed to monitor

sloshing effect; 90° to impact, to cover tank car and

hopper car for a minimum of 25 feet after impact.

TEST SERIES 1 |

a. Four high speed movie cameras (500 FPS) to be placed
as shown in Figure C-1.

b. Two CCTV cameras to be uséd to monitor and record data
for instant replay as shown in Figure C-1.

C. Each pair of tests at a common impact speed will be
photographed on the same roll of film where possible.

d. Color negatives will be taken for color prints, and
35mm color slides will be taken to document pre-test
work, camera and other instrumentation device locations.

TEST SERIES 2 THROUGH 9

a. Test serieé 2 through ¢ will bhave full camera and CCTV
coverage as shown in Figure C-1.

b. Final camera positions will be determined by inspection
of the test vehicles on sight.

c. Lighﬁ colored paint and possible use of auxiliary
lights will be used to enhance the photography for

close-in coupler height impacts.
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4.0 INSTRUMENTATION REQUIREMENTS




4.0

INSTRUMENTATION REQUIREMENTS

4.1

4.7

Impact end of hopper car to havé dynamometer coupler for pre-
liminary tests and a strain gauged coupler for the main series
of tests. Coupler strain gauges to be recessed to prevent
destruction. Coupler travel will be adjusted to normal
condition to ensure that draft gear bottoming occurs before
the horn hits the striker plate.

Hopper car center sill to be strain gauged at impact end.
Strain gauges must be located behind draft lugs but in front
of truck bolster pin. Six gauges are required, two to
measure strain on upper surface of sill, two to measure
strain on lower flanges, and two to measure strain on neutral
axis.

One accelerometer to be mounted on impact end of hopper
center sill and near strain gauge locations to determine the
initial shock spectrum of impacts.

A string pot will be used to measure longitudinal displace-
ment of hopper car coupler at impact end.

String pot type displacemént gauges will be used to measure
vertical and pitching motions of the hopper car with respect
to the side frames.

Two strain gauges to measure truck bolster bending on impact
end of hopper car. |

Dial gauges and calibrated load cells to be used for pre--

test deflection measurements.



Impact velocity will be accurately controlled and velocities

of cars before and after impact will be measured by speed

gates.

A list of instrumentation types, locations, and channels are

given in Appendix A.



5.0 PRE-TEST MEASUREMENT REQUIREMENTS

5.1 FORCE CALIBRATION

5.2  PRELIMINARY TEST/EFFECT OF SLOSHING

5.3 INSPECTION REQUIREMENT FOR ALL RPI/AAR
FURNISHED HOPPOR CARS

2}

5
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PRE-TEST MEASUREMENT REQUIREMENTS

a. Total weight (all cars).

b. Truck weight and body weight (tank and hopper cars).

c. Lading weight (tank cars).

d. Length between coupler faces (all cars).

e. Length between truck centers (all cars).

£. Maxiﬁum possible travel of truck center plate and pins to

release (one hopper car).

g. Vertical play of coupler at end sill and a£ coupler knuckle (all
cars) with all coupler and draft gear slack removed in buff.

h. Coupler heights above rails (all cars) - coupler heights must
be within AAR limits. For all impact testing between empty
car and loaded car vertical coupler offsets must be identi-
cal * 1/2".

i. Maximum possible travel of truck bolsters down to spring bottom
and up tb hitting side frame (one hopper and one tank car) .

j. Experimentally locate center of gravity by three point sus-
pension (one hopper car).

k. Determine moment of inertia about center of gravity by swing-
ing car in pendulum fashion and measuring frequency (one
hopper car).

1. Items j. and k. to be calculated for loaded tank car.

5.1 PFORCE CALIBRATION
5.1.1 Measure force deflection plot of one truck on one
hopper car and one tank car during and after bottoﬁing
of truck springs, as outlined in Appendix B. Truck
strain gauges on hopper car to be caiibrated at this

time.



Measure vertical spring rates and deflection curves
for one hopper car and one loaded_tank car by liftiné
on coupler as outlined in Appendix C. Hoppexr car
stfain gauges in coupler shank and sill to be calib-
rated for bending at this time. (Distance to clear
hopper car center pin may also be determined.)

Impact two identical tank cars and also two identical
hopper cars as outlined in Appendix D. These tests
will be used to calibrate longitudinal sill strain
gauges using dynamometer couplers. The tests will
also provide longitudinal spring rates.

Calibrate longitudinal force coupler shank strain

gauges by appropriate squeeze test of coupler shank.

5.2 PRELIMINARY TEST/EFFECT OF SLOSHING

In order to determine the effect of sloshing in the impact

tests, a tank car will be impacted into the hopper car under

the conditions of:

a. Tank car 62.5% full of water.

b. Tank car 75% full of water.

c. Tank car 94.6% full of water.

The impacts will be at 4, 6, and 8 mph and speed gate and

low speed movie coverage used. The films and force data

will be used to determine the effect of sloshing. Cut levers

will be tied up to prevent coupling and full hopper car

instrumentation will be used.




5.3 INSPECTION REQUIREMENT FOR ALL RPI/AAR FURNISHED HOPPER CARS

Inspect for compliance with the following:

I. Couplers

a.

The operating mechanism used with the Articulated
Rotary Coupler is generally of the one-piece stand-
ard design as shown in Figure 5-1.

The alternate standard rod is similar +to the
standard in design except that it is provided with
with a turned-in hand grip at the extreme end of
the handle.

It is important to have at least 1/4 inch and pre-~
ferably not more than 1/2 inch clearance between

the operating rod eye and the locklift lever

(Dimension A) when the coupler is centered in the

carrier and the coupler fully locked.

The portion of the rod next to the handle, as viewed
from thé front (Dimension C), must be parallel to
the end’sill to insure contact of the handle with
the bracket stop surface when the coupler moves
laterally toward the bracket.

The clearance B between the bracket and rod handle
must be not less than 3-3/4 inches nor more than
4-1/4 inches, and the straight portion of the rod
must extend at least 4-1/4 inches beyond the

bracket eye.




The coupler éperating mechanism should open the
knuckle when the handle is raised to the top position.
The lock must drop freely to the locked position.
when the knuckle is closed slowly. The lock is

in the locked positién when it rests on the shelf
of the knuckle tail.

Determine the effectiveness of the anti~-creep pro;
tection. Insert a bar between the lock and knuckle
tail shelf and pry the lock upward and at the same
time force the lock leg rearward by inserting a
screwdriver between the lock leg and the front of
the lock hole as shown in Figure 5-2. |

If the lock can be raised by this method enough to
éermit opening of the knuckle, the coupler has in-
sufficient énti~creep protection. Correction of
insufficieﬁt anti-éreep protection should be made
by replacing (1) the locklift assembly, (2) the
lock, or (3)- the knuckle. Usually replécement of
the locklift aséembly is sufficient but in some
cases further benefit is obtained by renewal of the
lock and/or knuckle.

If the distance between point of knuckle and guard
arm e#ceed 5-5/16 inches as measured by the gage
shown in Figure 5-3, the defective part or parts
must be renewed to bring the coupler within required
gage of 5—1/8 inches as measured by the gage shown

in Figure 5-4.



Type "E" knuckles must be renewed when Gage No.
44057 can be passed vertically over the knuckle nose
as shown in Figure 5-5.
Wear plate must not'be worn more than 1/8" deep.
If the coupler is not equipped with a wear plate,
the shank must not be worn more than 1/4" deep.
When coupler is removed from car for any reason,
inspect coupler shank length and rear of keyslot
to shank butt length. Coupler must meet the follow-
ing reqﬁirements:
Minimum shank length as shown in Figure 5-6 per
dimension A is 21".
Minimum length for average dimension per dimensions

B and C shown in Figure 5-6 is 3-3/4",

The maximum permissible free slack in the draft

attachment is one inch. The amount of free slack
can be determined by first sledging the coupler

back solid and then measuring the clearance between
the coupler horn and the striker face. Next, by in-
serting a iong bar between the horn and striker face,
pry the coupler out as far as possible and again
measure the space between the horn and striker. The
difference between these two measurements is the
amount of free slack present.

Excessive free slack (normally more than 1") indicates
a part may be missing, broken or excessively worn

and requires a closer inspection and/or disassembly.



IT.

ITT.

Iiv.

-

Yokes
Yoke must not be missing, bent, broken, cracked, etc.,
except for cracks through web portion from rear of key
slot, one.or both sides. See Figure 5-7.

Draft Gears

a. Draftgéars must not be missing or defective.
Draft gears will be considered defective when any
part of same, except external retaining bolt or

rod only, is defective. When draft gear is removed
in conjunction with other work, defective retaining
bolts or rods should be renewed.
b. Follower plate must not be missing or broken.
c. Support plate and fasteners must not be defective.
Car Body
Coupler carriers; center plateé, center sills, center
piﬁs and rear draft lugs must not be defective.

Truck Spring Assemblies

Spring Assemblies (including friction snubbers) must
not be missing or defective. (Note: Cars are to be
resprung prior to shipment to the Transportation Test

Center).

Deviations from the above requirements are to be expected

and must be handled on an individual car basis. Please

note any deviations and contact the RPI-AAR representative

for disposition.
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DATA RECORDING / REDUCTION REQUIREMENTS

6.1 DATA RECORDING / REDUCTION TECHNIQUES
6.2 HARDWARE CONFIGURATION

6.3 SOFTWARE CONFIGURATION

6.4 DESCRIPTOR MODULE

6.5 DATA ACQUISITION AND RECORDING MODULE
6.6 ENGINEERING UNIT CONVERSION MODULE
6.7 CALCULATION MODULE

6.8 SOFTWARE DOCUMENTATION



RECORDING/REDUCTION REQUIREMENTS

.2

All measured data channels will be stored on analog tape
with strip chart back-up.

Data will be analyzed as outlined in Appendix E and provided
in digital and graphical form.

Graphs will ke plotted individually and scaled according to
Washington University Specifications.

DATA RECORDING/REDUCTION TECHNIQUES

a. Twenty channels of data and time will be recorded.

b. All data will be filtered to remove frequencies above
100 H=z.

c. All data will be sampled at 500 samples/second.

d. Approximately .8 seconds of data following impact is
required. (Subsequent tests may have as many as three

[3] impacts, .8 seconds of data after each is required.

e. The data will be recorded in real-time by hard copy
on O-graph.
£. Displays will be in the form of graphs plotted at

.1l sec/in. on the X-axis and appropriate scaling on
the Y-axis.
HARDWARE CONFIGURATION
The hardware which will be used to satisfy the requirements
is detailéd in the following list.
a. Varian 620/f minicomputer and associated peripherals.

b. Datawest Analog to Digital (A/D) hybrid system.



c. 100 Hz 6 Pole Butterworth Filters (analog).

d. Metraplex 120 FM demodulators.

e. Bell and Howell CPR4010 portable record/playback unit.
f. DATUM Model 9200 Time Code Reader.
g. DATUM Model 9100 Time Code Generator.

Figure D-1 Shows a block diagram for configuration of the
above mentioned hardware.

SOFTWARE CONFIGURATION

A set of computer programs have been designed to control the
acquisition and recording of data, and compute with required
data, output values for printing and plotting. All modules
are written in Varian FORTRAN IV with the exception of those
routines necessary to interface with the hybrid equipment.
The MOS operating system will be used to control the loading
of program modules. The following'fbur (4) paragraphs deli-
neate the functional characteristics of the software modules
necessary for data reduction. Figures D-2 and D-3 show
graphically the module interdependence, input and output.
DESCRIPTOR MODULE

The function of the Descriptor Module is that of correlating
inputs related to the data path of a measurement in such a
way that validation of the data path may be done and that
conversion to engineering units may be accomplished. Typical
inputs will include:

a. VCO channel number

b. Filter number

c. Descriminator channel number
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d. A/D channel number

e. Transducer identification

t. Transducer calibration values

g. Calibration values for a, b, ¢, and d above,if appropriate.
h. Patching information

i. Measurement number

J. Measurement geometrical position

The correlated data will be displayed on a computer listed
by the Statos-21 printer/plotter. (See attached examples in
Appendix F).

DATA ACQUISITION AND RECORDING MODULE

The function of the Data Acquisition and Recording Module
(DARM) is that of utilizing the hybrid hardware to monitor
and digitiée outputs from the analog system, and to record

the data on disk for subsequent processing.

The main program will be written in FORTRAN IV. The program
will call an éssembly language program that will access and
record the data on diék.l The amount of data to be recorded
in any one pass of the analog tape will depend upon the
sample rate desired, the number of channels of interest, and
the amount of elapsed time for which data is desired.
ENGINEERING UNIT CONVERSION MODULE

The function of Engineering Unit Conversion Module (EUCM) is
that of converting raw data in integer Data Acquisition
System (DAS) counts to computer oriented floating point

numbers in engineering units for subsequent processing. A



6.7

secondary function of the module will be to provide print
and plot capability for the engineering unit data. The plots
will provide the scaling capability to answer requirements
6.1 £.
CALCULATION MODULE
The function of the Caiculation Module (CM) is that of pro-
viding simple, calculated results for printing and plotting;
The structure of the module will be so optimized that response
to user spedial calculation requirements will be based on
minimum time and effort.
SOFTWARE DOCUMENTATION
6.8.1 Software documentation shall consist of program module

leyel documentation as shown below:

a. Functional Description and Specification

b. Maintenance Manual

c. Demonstration test results
6.8.2 System documentation will include:

" a. User Manual

b. Computer operations instructions



PHYSICAL PRE-TEST MEASUREMENT TECHNIQUES
7.1 LENGTH BETWEEN COUPLER FACES
7.2 LENGTH BETWEEN TRUCK CENTERS

7.3 VERTICAL PLAY OF COUPLER SHANK AT SILL AND
KNUCKLE

7.4 COUPLER HEIGHT ABOVE RAIL

7.5 DETERMINATION OF EOPPER CAR CENTER OF GRAVITY
AND PITCH MOMENT OF INERTIA

7.6 TRUCK STIFFNESS AND BOLSTER TRAVEL
7.7 VERTICAL SPRING RATE AND DEFLECTION CURVE

7.8 CAR TO CAR IMPACT/CALIBRATION TEST




PHYSICAL PRE-TEST MEASUREMENT TECHNIQUES

The Pre-Test Measurements defined are to be performed on selected

tank and hopper cars associated with the Switchyard Impact Test

Program. The data taken as a result of the measurements are to

be recorded on Data Recording Sheets, Figure G-1. Prior to

pre~-test measurements RPI/AAR furnished hopper cars will be

inspected jointly with the Missouri Paciffic Railroad representative

and Transportation Test Center in accordance with Section 5.3

of this Test Specification.

7.1

LENGTH BETWEEN COUPLER FACES

a.

C.

Assure coupler knuckle is in closed position with coupler

and draft gear slack removed in buff. (Compression)
Measure length between the ocutside coupler faces (not
pulling face) using plumb bobs suspended from center of
coupler faces over a 100 foot steel tape measure drawn
tauf on the floor beneath the car.

Record measurement.

LENGTH BETWEEN TRUCK CENTERS

ad.

b.

Measure length between leading edge of A-End (leading end)
bolster and B~End bolster outside side frame, ﬁsing a 100
foot steel tape measure drawn taut. Take this measurement
on each side of the car. NOTE: valeading edge of
bolster is deformed or otherwise unsatisfactory for using
as a reference, select another reference point_which_

can be identified on both bolsters to make measurements
between.

Record measurements.

7.3 VERTICAL PLAY OF COUPLER SHANK AT SILIL AND KNUCKLE

a.

Assure all coupler and draft gear slack is removed in

buff at both ends of car.
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h.

J.

Scribe a reference mark on face of striker plate centered
over coupler shank and on vertical center of coupler
face on A-End of car.

Place a reference bar across rails directly below
coupler face.

Measure vertical distance between reference mark on
striker plate and coupler shank with steel rule.

Record measurement.

Using a jack under the coupler, raise the coupler shank
until it hits the striker plate.

Measure distance between reference mark on striker plate
and coupler shank with steel rule.

Record measurement.

Measure distance between reference mark on coupler face
and bottom of reference bar with steel rule.

Record measurement.

COUPLER HEIGHT ABOVE RATL

a.

b.

C.

Measure distance between reference mark on coupler Fface

and bottom of referehce bar, with steel rule. (Measure-
ments must be within AAR Specification [32 1/2" - 35 1/2®
empty, and 31 1/2" - 33 1/2" loaded]. If measurements

are not within tolerance the coupler must be shimmed.)
Record measurements.

Repeat 7.3 a. through j. on B-End of car.

DETERMINATION OF HOPPER CAR CENTER OF GRAVITY AND PITCH

MOMENT OF INERTIA

a.

Attach plum bob and chalk line to top of pivot pin on

A frame.



Attach two 10' - 7" x 3/4" diameter cables and two 16' -

5" x 1" diameter cables to A Frame pivot pin, using

- three washers per pin.

Move hopper car in place, install tie bar and two
stringers. Lift hopper car free of trucks with two - 30
ton cranes attached to car lifting points. Attach four

cables to cable pads on hopper car.

-Lower hopper car until cables, attached to A Frame, take

up car welght.

Remove crane cables from hopper car.

Let car settle till no movement is perceived.

Mark line of plumb bob on side of car. (Verify cables
do not run on side of hopper car.)

Lift hopper car with two - 30 ton cranes attached to car
lifting points until A Frame\cébles are slack.

Detach A Frame cables and lower car onto trucks.

Repeat 7.5 c¢. through i. with A Frame cables reversed.
Attach fourvl9‘ - 7" x 3/4" diameter cables to A Frame
pivot pins using three washers per pin.

Lift hopper car with two - 30 ton cranes attached to car
lifting points. Attach four cables to cable pads on
hopper car.

Lower hopper car until cables attached to A Frame take
up car weight.

Remove cable cranes from hopper car.

Verify cables do not rub on sides of hopper car.




ITEM

Measure distance from top of A Frame pivot pin to hopper
car center of gravity with steel tape as accurately as
possible. Record distance.

Manually swing hopper car with tie ropes until the % 5°
amplitude is achieved. Release car and letvswing free.
Record time for 5 cycles, 10 cycles, 15 cycles and 20
cycles, if possible. Record number of cycles to half
amplitude and number of cycles to imperceptible motion.
Repeat steps g. through r. two times.

Lift hopper car with two - 30 toﬁ cranes attached to
car lifting points until A Frame cables are slack,
Detaéh A Frame cables and lower car onto trucks.

Record the following items on Data Recording Sheet:

Figure G-1)

. UNIT OF
MEASUREMENT MEASURE
Coordinate of Hopper Car Center of Gravity:
Inches from center of car Inches
Inches above railhead Inches
Distance from top of A Frame pivot point to

hopper car center of gravity Inches
Time for 5 cycles Min/sec
Time for 10 cycles Min/sec
Time for 15 cycles Min/sec
Time for 20 cycles Min/sec
Number of cycles to % 2 1/2° amplitude Cycles
Number of cycles to imperceptible motion Cycles
Time for 5 cycles Min/sec
Time for 10 cycles Min/sec
Time for 15 cycles Min/sec
Time for 20 cycles : Min/sec
Number of cycles to % 2 1/2° amplitude Cycles
Number of cycles to imperceptible motion Cycles
Time for 5 cycles Min/sec
Time for 10 cycles Min/sec
Time for 15 cycles -Min/sec
Time for 20 cycles Min/sec
Number of cycles to~t 2 1/2° amplitude Cycles
Number of cycles to imperceptible motion Cycles



7.

6

TRUCK STIFFNESS AND BOLSTER TRAVEL

a.

Defined are the pre-test measurements to be performed on
one tank car truck and one hopper car truck. The strain
gauge channels of the hopper car truck are calibrated
during the hopper car truck pre-test measurements. Data
will be recorded on Data Recording Sheet (Figure G-1).
Assemble truck loading fixture near west end of bridge
structure in Test Pit #2 (RDLj.

Place truck to be tested on bridge structure and roll
under lcading fixture so the center plate is centered
under the load pad of the loading fixture.

Place chocks fore and aft of truck wheel to prevent truck
from moving along track.

Attach position transducer assembly to rail head and
truck bolster.

Apply load to truék until springs are completely comress-
ed, recording deflection of bolster and side frame at
10,000 pound increments starting at 0 pounds as indicated
from load cell instrumentation. Spring group compression
is detected by position transducers on each side of truck
and side frame deflection is detected by dial indicating
gauges on each side frame.

Record deflection of side frame and spring group when
springs are completely compressed.

Unload truck until spring load is completely removed
recording deflection of spring group and side frame at
10,000 pound increments as indicated from load cell in-

strumentation.
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m.

Using 20 ton overhead hoist and sling, 1ift bolster
until contact is made with both side frames.

Record position transducer readings.

Remove springs from spring nest. Tag springs by
location for reinstallation into same location at

later time.

Install steel blocks.

Lower truck bolster onto steel block and remove sling.
Apply loéd to truck at 10,000 pound increments starting

at maximum load applied during Spring Group Stiffness

Test, and increase to 100,000 pounds beyond starting load,

recording load increase to 100,000 pounds beyond starting
load, recording load from load cell instrumentation and
deflection of bolster and side.frames from dial indicat-
ing gauges. Plot load vs. side frame deflection during
loading of truck to determine maximum load without yield
of the truck side frame.

Unload truck until lqad is completely removed recording
deflection of bolster and side frame at 10,000 poﬁnd
incrementé down to starting load as indicated from load
cell instrumenﬁation.

Repeat steps f. through o. for hopper car truck, record-

ing strain gauge readings as well as load cell, position

transducer, and dial indicating gauge values.

VERTICAL SPRING RATE AND DEFLECTION CURVE

d.

Position dial indicator gauges to measure movement of

car body at six points (Appendix C)



7.

k.

R it

Position jack under coupler.

Chock truck at non-lifted end of car.

Block springs to reduce car movément on springs.

Attach straiﬁAgauge instrumentation to hopper car strain
gauges.

Calibrate strain gauge instrumentation (hopper car test
only).

Apply upward force on car coupler in 5,000 pound incre-
ments until no load is applied to nearest center plate.
Vertical upward force in all tank cars shall not exceed
50,0004.

Record movement of car body froﬁ dial indicators and
strain of sill and shank strain gauges.

Record height of body bolster center rlate when car
center plate clears truck center plate.

Continue lifting coupler until center piﬁ clears center
plate and record height.

Plot deflection curve of hopper car and full tank car.

CAR TO CAR IMPACT/CALIBRATION TEST

Ao

Prepare two hopper cars. One with strain gauges on

coupler shank and sill and the other to have a dynamo-
meter coupler.

Two fully loaded tank cars. One with a dynamometer
coupler.

Connect car-borne sensors to wayside recording instru-

"mentation.

Connect speed traps to wayside recording instrumentation.

Calibrate car-borne sensors.



Calibrate wayside instrumentation.

Using locomotive or pusher, impact one hopper car at

4 and 6 mph into a standing identiéal hopper car with no
brakes applied.

Record all standard hopper car instrumentation and dyna-
mometer signals.

After cars have separated (both couplers are open) ,
wayside brake trips will be uéed to stop the cars.
Impact one fully loaded tank car at 2 and 4 mph into a
standing identical fully loaded tank car with no brakes
applied.

Record dynamometer signal.

After cars have separated, wayside brake trips will be

used to stop the cars.
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8.0

INSTRUMENTATION TECHNIQUES

8.1 STRAIN GAUGES

a. Two hopper cars will be instrumented with twelve strain

gauges each at the impact.end only. One hopper car will
act as a back-up or stand-by unit to be used in the event
of failure or damage to the primary car. All strain
gauges are of the weldable type consisting of a precision
foil sensor bonded to a 300 series stainless steel
carrier. These are extremely rugged type sensors designed
especially for field test environments on massive steel
structures. They.are easily instélled, with minimal
surface preparation, by means of a miniature, portable

spct welder. Suitable physical/environmental protection

~will be provided for each strain gauge.

The twelve strain gauges on each car will be mounted and
connected as pairs, in a two~active arm bridge configu-
ration. Ohe pair will be mounted on the upper surface of
tﬁe truck bolster~to_minotor vertical bending férces,
(See Figure E-2) Three pairs will be mounted on the sill
to measure impact bénding forces. Two pairs will be
mounted on the coupler shank just behind the coupler to
measure longitudinal and bending forces applied to the
coupler. All strain gauges will be statically calibrated

during pre-test measurements.

DISPLACEMENT TRANSDUCERS
Nine position-displacement transducers (string pots) will be

installed on the hopper car to monitor linear displacements



(See Figure E-4). Four pairs of the transducers will be
mounted to measure body to side frame deflection at each
corner of the hopper car. The remaining transducer will

be mounted to ﬁeasmre the longitudinal displacement of the
the impacted coupler relative to the hopper car body.
ACCELEROMETERS

A single piezoresistive accelerometer capable of measuring
accelerations of ¥ 50 G will be mounted in a protective
housing on the upper forward surface of the hopper car sill.
It will be positioned precisely to monitor longitudinal
impact accelerations. (See Figure E-4)

LOAD CELLS

Calibrated load cells will be used for pre-~test measurements
of truck spring and bolster.stiffness. A single 200,000
pound load cell will bé employed to measure the force applied
to produée "bottoming~out" of the truck springs. Truck
bolster strain gauge readings will be correlated with the load
cell readings in step increments for calibration purposes.
The load will then be removed and the spring groups replaced
by structural blocks. A maximum force of 200 Kips will then
be reapplied in incremeﬁtal steps of 10,000 pounds to determine
truck side frame and bolster spring rate beyond spring
bottoming conditions. Again, truck bolster strain gauge
readings will be taken and correlated Qith load cell force
measurements for calibration of the truck bolster strain

gauge system,
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STRAIN GAUGES ADDED
TO CREATE CHARNEL 1

° TRUCK BOLSTER

LOCATION OF STRAIN GAUGES
ON HOPPER CAR TRUCK (IMPACT END)

Figure E-1
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IMPACT SWITCH

A microswitch will be mounted in the viqinity of the coupler

on the impact end of the hopper car. This switch will be

positioned, with an expendable "cat Whisker" type operator,

in such a manner that it will be operated at the instant of

first contact between the couplers of the tank éar and the

hopper car. This operation will then produce a pulse type

reference marker to be recorded on the magnetic tape and

strip chart recorders.

INTERFACE CABLING —-‘CONNECTION

a. Three 20 pair, individually shielded pair instrumentation
cables approximately 500 foot long will be laid between
a wayside junctibn terminal box located beside the track
in the impact zone and a similar junction terminal box
inside the data trailer located about 500 feet back from
the impact zone. This arrangement will then provide a
total of 60 individually shielded pairs from trackside to
the data trailer. The junction boxes will be of the
weatherproof type with suitable connectors to adapt to
either end of the 500 foot cables. Sufficient terminal
strips will be mounted inside the junction boxes to
facilifate any additional inter-face wiring and cabling
required to complete connections to the transducers or the
signal conditioner inputs.

b. Individual shielded cables will be used to connect the
signal condiﬁioning equipment in the data trailer to the

junction box cabling to the trackside junction box.




8.7

SPECIAL INSTRUMENTATION

8.7.1 Electronic Speed Gates

a.

An electronic speed gate has been developed and
tested at the TTC especiall? for precision measure-
ment of rail car velocities in impact test confi-
gurations. This speed gate consists primarily of

an industrial type limit switch with a one-way,
"cat whisker" type operator on an adjustablé
mounting bracket attached to a.rail tie in such a
position as to be triggered by the over hanging
outside edge or a rail car wheel. A “one-shot"
multivibrator and a flip~flop integrated circuit
along with a voltage regulator complete the
electronic package for each speed gate.

The method used by this.typé speed gate to determine
a rail car's velocity is to accurately detect a
wheel passing the location of the limit switch.
Thus; on the forward truck of a rail car, two

Qheel crossings would occur, and the exact distance
of spacing between the two wheel is known. There-~
fore, if each wheel detection is recorded and
presented simultaneously with an accurate timing

signal such as IRIG-B time code, then the data

dan
dt

equals the distance (wheel spacing) divided by the

reduction simply becomes V = where velocity

time (in milliseconds) between the two wheel

. detection pulses.



c. Three such speed gates will be employed in the
Impact Zone. They will be positioned in such a
manner as to precisely determine (by time-data
reduction) the exact speed of: (1) the tank
car immediately prior to impact; (2) the tank
car éfter impact (at some point to be determined);
and (3) the hopper car after impact. Refer to
Figure F-1 for Speed Célculatiéns.
8.7.2 Dynamometer Coupler
An AAR instrumented and certified strain gauge dyna-~
mometer coupler will be installed alternately on a
hopper car and a tank car for preliminary car-into-
car impacts (See Appendix D). Longitudinal force
measurements will be obtained from this coupler.
8.8 PHOTO INSTRUMENTATION
a. A remote camera control system has been designed, developed
and tested at the TTC for use with impact test projects.
With this system, long-line remote control of up to twelve
high speed éameras, including start, stop, timing synchro-
nization, etc. can easily and reliably be accomplished.
This system will be used to control seven high speed
motion picture cameras for the dynamic test series.
b. Timiné synchronization will be provided each camera from
the .central IRIG-B timing signal source. This will permit
exact correlation of each photo frame with all reccrded

data from the.transdﬁcersq



SPEED TRAP SPECIFICATION DATA

Méiis ng; . SWITCH INTERVAL - TIME (SFECONDS)

Hour Second 1 ft 2 ft 3 ft £t 5 ft
2 2.93 0.341 0.683 1.024 1.365 1.706
4 5.87 0.170 0.341 0.511 0.681 0.852
6 8.80 0.114 0.227 0.341 0.5 0.568
8 11.73 0.085 0.171 0.256 0.341 0.426

10 14.67 0.068 0.136 0.204 0.273 0.341
12 17.60 0.057 0.11k 0.170 0.227 0.28H
14 20.53 0.049 0.097 0.145 0.195 0. 241
16 23.147 0.043 0.085 0.128 0.170 0.213
18 26.10 0.038 0.076 0.114 0.152 0.189
20 25.53 0.034 0.066 0.102 0.136 0.170
22 32.27 0.031 0.062 0.093 0.124 0.155
2 35.20 0.028 0.057 0.085 0.114 0.142
26 3.13 0.026 0.052 0.079 0.105 0.131
28 41.07 | 0.024 0.049 0.073 0.097 0.122
30 44, 00 0.023 0.045 0.068 0.091 0.114
32 46.93 0.021° 0.043 0.064 0.085 0.107
3 40.87 0.020 0.040 0.060 0.080 0.100
36 52.80 0.019 0.038 0.057 0.076 0.095
38 55.73 0.018 0.036 0.054 0.072 0.090
40 58.67 0.017 0.03% 0.051 0.068 0.085
2 61.60 ~ 0.016 0.032 0.043 0.065 0.081
it 64.53 0.015 0.031 0.046 0.062 0.077
46 67.47 0.015 0.030 0. 0kY 0.059 0.074
48 70.40 0.014 0.028 0.043 0.057 0.071
50 73.33 0.014 0.027 0.041 0.055 0.068

Figure F-1




8.9

DATA ACQUISITION SYSTEM

8.9.

1

Signal Conditioning Equipment

A separate signal conditioning amplifier will be pro-
vided for each transducer, sensor or timing signal
required. These signal conditioners are the Dynamics
7600 series and include selectable filtering, isoclated
input-output circuits and separate, individually
controliable outputs for magnetic tape recorder,
galvanometer (or strip chart recorder) and VCO's
(Voltage Controlled Oscillator for multiplexing).

The signal conditioner alsc provides a controllable
excitation or operating voltage source (0-30 VDC) for
each transducer as well as a convenient means of
controlling set-up calibration, balance and output
signal levels.

Multiplexing Equipment

A nine.channel multiplex/demultiplex system consisting
of IRIG constaﬁt bandwidth channels 1A through 9A
manufactured by Metroplex Corp. will be used to
multiplex and record up to nine channels of test data.
The frequency response of the nine multiplexed channels
is 1 KHz. An autoset calibration system is included
to adjust bandcenter and check upper bandwidth of
channel prior to recording or reproducing data.

Pre and Post~test calibrations will be recorded on

magnetic tape along with the data.



8.9.3 Magnetic Tape Recorders

a.

One Bell and Howell CPR@OlO 14 track tape recorder
with 12 FM record/reprbduceiéhannels and 2 direct
record/reproduce chénnels. The multiplexed data
will be recorded on the FM tape channels. The

frequency response of the FM tape channels is

10KHz at the 30 IPS tape speed which will be the

recording speed.

An Ampex FR 2000 tape recorder with reproduce
channels compatible with the Bell and Howell 4010
will be used to reproduce the data for data

reduction.

8.9.4 Strip Chart Recorders

a.

100% back-up of all recorded data will be provided
by strip chart recorders. The primary instrument
of this type to be employed is the Bell and Howell
Model 5-134 Oscillographic Recorder. This is an
18 channel system and will use fluid damped galva-
nometers capable of up to 5 KHz frequency response.
These are light~beam type galvanometers and will

be used with an ultra-violet developing type of

- light sensitive recording chart paper. No more

than 12 channels of data, including IRIG-B timing

will be recorded on the oscillograph. The additional

data channels will be recorded in real time on an

eight channel pen type strip chart recorder.

P ———



b. The strip chart/oscillographic recording of all
data channels will provide an immediate, guick-
look data read out for fiela'inspection and in-
strumentation check;out/verification prior to
final data reduction and analysis of the simulta-
neously recorded analog magnetic tape data.

Time Code Generation

A time code generator and translator manufactured by

Datum will be used to provide. IRIG~B timing. This

will be recorded on a selected tape channel during

test to ensure correct time correlation of test data
during data reduction. 1In addition to the IRIG-B
time code format, slow codes at 1 PPS, 10 PPS and

1000 PPS and digital out-puts are provided for use

during recording and data reduction.

o SREE
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PHOTOGRAPHY TECHNIQUES




7.¢.0 PHOTOGRAPHY TECHNIQUES

a.

The Photo Instrumentation group will support the tests with °
a maximum of eleven motioh picture cameras, one CCTV camera
and a portable TV camera. This is in addition to the still
coverage available.
The eleven motion picture cameras are made up of the following:

7 = lémm Locams, variable from 24 to 500 FPS

1 - 16mm Milliken, variable from 24 to 500 FPS

1 - 1l6émm Milliken, capable of éither 128 or 400 FPS

1 - 16mm Arriflex, variable from 24 to 50 FPS

1 - l6mm Arriflex, capable of 24 FPS
The seven Locams will be used for prime coverage. The two
Millikens will be used for backup.
The exact location and number of cameras for each test will
be determined as far in advance as possible. Due to the
change of location of various test cars in the consist each
camera station location will have to be determined precisely
at the time of test. During the preliminary tests, it is
expected that less than seven high speed cameras will be used.
The later series will require the maximum high speed coverage.
IRIG~B timing will be provided to all high speed camera
stations.
The photographic data will be recorded for each camera station
and compiled in real time. This data will include items such
as camera status, number, position, frame rate, focal length

of lens, f stop, etc.



Red and white square targets will be placed to enhance
phtotography.

Target distances and positians”will“be recorded. .

Best CCTV coverage will be determined for each test. The
CCTV coverage will be utilized for quick look data.

16 mm Ektachrome EF daylight ASA 160 will be used as prime
instrumentation f£ilm. 1lémm Ektachrome MS ASA 64 will be used
for documentation coverage. The motion picture film will be

.

(e}

processed off-gif

Camera stations will be numbered sequentially. Starting at

the northern part of the test track and working south, the

odd numbers wiil be on the west side of the track and ?he

even numbers on the east side. To differentiate camera

station, CC will indicate CCTV; D will indicate documentary

coverage and instrumen£ation cameraé will be numbered.

Examplef Sta. 1 would be an instrumentation camera stationed
on the northwest side of the track. Sta. CC 2 would
be a CCTV stationed on the east side of the track.
In addition, each camera station will be referenced
to a master surveyed grid map. The coordinate data
for each station will be compiled for each test and
a map will be prepared indicating each camera

-station.
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LIST OF INSTRUMENTATION

’7 MEASUREMENT DEVICE LOCATION - " NUMBER CALIBRATION

Sfrain Gauge Truck on impact end 2 100 Kips + 10%
of hopper car (Fig. E-1) on bolster

Strain Gauge Sill on impact end of 1 1/4 Kips
hopper car (Fig. E-2) 6 10%

Strain Gauge Shank of coupler on b 1 1/4% Kips
hopper impact end, + 10%

recessed (Fig. E-3)

Accelerometer “Impact end of hopper 1 o0 g's +10%
car sill near strain
. gauges (I'ig. E-2)

String Pot Body to side frame on 8 -3" to +9"
each corner of hopper +o1/10M
(Fig. E-u)

String Pot " Coupler longitudinal 1 ~2" to +4i"
displacement on impact + 1/10"

end of hopper

Dynamometer Coupler Impact end of hopper 1 - - =
car pre-test only

Speed Gates Track before and after 2 0 -35 mph +
impact location (Fig E-5) 1/10 mph
Dial Gauges Car underframe to refer- - - =

ence (Appendixes B and C)

Calibrated Cylinder Truck bolster and coupler 1 400 Kips +.
(Appendixes B and C) 1 Kip
Appendix A

-]



CHANNEL NUMBER

1.

10.

11.

12.

13.

14,

15.

3

DESCRIPTION

Bolster bending

Sum of strain measurements in sill
Difference of étrain measurements in sill
Sill Accelerometer

Longitudinal coﬁpler force

Coupler bending

Body to side frame deflection
Body to side frame deflection

Body to side frame deflection
Body to side frame deflection
Coupler longitudinal displacement
IRIG-B Time Code

Speed Gate Signal

Speed Gate Signal

Impact Indicator

When measurements are indicated as added or subtracted to form a

channel, they may alternately be measured as separate channels and

added in the data reduction. Channels are designated as Cy through.

C20.




Appendix B: Truck Spring and Bolster Stiffness

One truck from the hopper car and one from the tank car will be
loaded by a load cell in-tension as shown in Figure B-1. String pots
will be used to measure the deflection between the truck bolster and
reference bars that are clamped to the wheels. The reference bars will
be stiff enough to have negligible deflection. The force will be in-
crementally increased and force and deflection and bolster strain gauge
readings will be recorded until the springs.bottom. |

The load will then be removed and the springs replaced with blocks.
The loading will then be resumed with dial indicétors used to measure
the bolster deflection with respect to the reference bar. The load will
be incrementally increased to 50-100 kips beyond the load required to
bottom the springs. Again, dial gauges and strain readings will be
recorded.

The bolster and side frames tend to shift and roll under load, and
the vertical displacement measurements must be taken with care so that
the side frame shift or roll is not inadvertently measured as vertical

deflection.
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Appendix C: Coupler Vertical Spring Rate

Apply an upward force on one car couplér in.S,OOO pound increments
until no load is applied on the nearest center plate (car off of bolster).
Measure movement of car body at 6 points shown below using dial indica-
tors with reference to striker face. Truck springs should be blocked
to reduce car body movement on springs. Report spring rate of structure

in bending and deflection curve

T
1
A
{
Vi
('—"\L !‘/\ \\
-, [0 D
(,3,7\«;//
|
4 !
MEASUREMENT
(TYPICAL)

During application of loads, the strain gauge readings in the
coupler and sill will be recorded for the hopper car.
Two series of tests are to be performed as follows:

Light car at 0 psi (no water load).



Appendix D: Car Into Car Impacts

A standing car with no brakes applied will be impacted by an

identical car moving at a specified impact speed. Draft gear will
be blocked on both cars. For the hopper car into hopper car impacts,
these speeds will be 5 mph and 10 mph. For the impacts between
fully loaded tank cars, impact speeds will be 2 mph and 4 mph. 1In
each test, one of the cars will be instrumehte@ with a dynamometer
coupler and longitudinal force measured. In addition, speed in and

out for the impacting car and speed out for the impacted car will be
recorded (Figure A-5). In the hopper car impacts, all standard hopper
car instrumentation will be in operation and will be recorded. After
the cars have separated (both couplers are open and cut bars tied up
in this test), wayside brake trips will be used to stop the cars.
Tank cars are to be pressurized to 100 psi and loaded to 62.7% water
equivalent to GRL of 263,000%. 60° F temperature of H,O0 is not

required for these tests.



Appendix E: Manipulation of Data Channels

1. In the truck spring rate test, a calibration constant will be
determined to convert channel 1 to truck force.

Truck Force = chl
2. In the equal car impact tests, dynamometer coupler readings will
be compared with channels 2, 3, and 4 to give relations between longi-
tudinal force (f) and strain on the sill. -Similarly, the vertical
coupler spring rate test will be used to determine the relationship
between vertical force (fv) and channels 2, 3, and 6. Third, a com-
pression test of the coupler will be used to determine the relation-

ship between horizontal force and channel 5. These will yield co-

efficients Aij and bij as shown below.

Cr = Aq E +ag 58y

M
I
|

= g(fy)
C5 = bllfL+blZfV

Ce = bp1f+Byofy



Coefficient Test in Which Determined
Aqq hopper into. hopper
Aqop vertical srping rate
Aoy hopper into hopper
Aoy vertical spring rate
g (£y) hopper tinto hopper
bll : coupler compression test
bio | vertical spring rate
by =0 from tﬁeory
b22 vertical spring rate of céupler

The eguation can then be inverted to give:

-} . s

A“ AE‘Z, Ag; 'ﬁ\!{;

A . R
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by, b it bm

by by by by,

Thus, horizontal and vertical force can be calculated from the

channels.
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3. The final data manipulation will consist of converting string pot

digplacements to horizontal and vertical displacements. This can be

done as shown below:
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Thevtotal car lateral motion (X), heave motion (Y), and roll
motion (¢) can then be determined from the x and y motions of each

corner.,
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APPENDIX F

_LISTING AND PLOT EXAMPLE
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DRAWINGS FOR EQUIPMENT
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INDEX TO APPENDIX H

Letter and attachments, dated August 26, 1975, to L. J.
Schlink from J. E. Everett, GATX Corporatlon, regarding

spring capacities, specifications and drawings on tank
cars.

Letter and attachments, dated October 8, 1975, to Ross Gill
from C. E. Roedy RPI-AAR, regarding pJocedure for
pressurization of tank cars to 100 psi. Letter dated
October 7, 1975 attached hereto.

Letter from L. J. hlink to R. T. Gill, dated October 6,
1975, regarding followup details of meeting held at
Washington University con October 1 and 2, 1975,

Letter from L. J. Schlink to Ross Gill, dated Cctober 17,
1975, relative to outages and coupler information.

Letter from L. J. Schlink to R. T. Gill, dated October 31,
1975, relative to speCLflcatlons and draWJngs for
GATX 57688 and GATX 92571 .
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; August 26, 1975
BROJECT BEVIEW COMMITTEE : PROJECT DIRECTOR
. Egrl Fiviliips
CHAIRRAN File: G.S. 39.336 :
B. . Oppenhetmer. Exccutlee View PH 15 DEPUTY PROJECT DIRLCTOR
Prezldent, Operetione Loe Olean
Rocth Amercan Car Corporstion
VICE CHATRMAN Mr. L. J. Schlink
W L Harris, Jr, Vics Prosident U'nion Tank Car COYHD 3.ny
Ressorch snd Fost Depsrtiment ~ 5
Aicsgclelion 6f Amarican Reitegods l ) }_E, &t Sty eet & Railroad A.VET‘.‘.I&
A L. Gerey, Provcizn East Chicago, Indiana 4631
Fratimen Yrangoort { sseing Cormpeny
FButlraen Incorpnre st
4 5 Contan, viee s SUBJECT: ASSIGIMENTS FROM PUENLG MEETING OF AUGLST 5, 1675
Shipperg (,a!( we Oivislon ‘Dear S i}f M
. & Coyt, Vica Precicsnt
G ! Aevierd Yeon § N - - ~ . -~
emamaian Trangarcerion 1. GATY 92551 is scheduled to ship from our Argentine Shop week of
207
€. A, Love, Chiel Kechenicel OFficar 8~25-75.
Equlpment, Opsrating Deperumeny
L awlecdie snd Nesherits Retirosd ~ - N . . . - Y. ;
o Z. 1 have looked into the springing situation for this car. The
RO McEvsrs, Vics Frosicant . 4 . L. i .
Frons iJnlon Corporciion car ag shipped had this spring group for a rail load of 263,000
R, & Yuvior, Atetung Vice Prezidant lb Se
Kechgnice! {3
U T rtingran Karthocn Lines, Lo,
' ‘ 7 cuter D3 @ 10223 -
& drmer D3 € 4303 =
2 side ceils @ 4499
Total Group Capa =
{(S8olid)
N Total Truck Capacity = 163,042
N Total Car Capacity = 387,884
\
Working capacity is 2637388 ~ 67Z of actual capacity. At rall load, the car is 62% full
(of water) by volumr® Ar 75% full (of water) the car weighs 292,000 1bs, This is 29,000
lbs. overweight, therefore, this springing capacity must be added to the car or 29,000/4 =
7250 1bs, per tzuck. I would, therefore, recommend adding two (2) D3 inner springs per

group,

5/“3(; ro £
Eilon @

added

7 outer D3 @ 10223 = 71,261
6 inner D3 @ 4103 = 24,618 8206
2 side coils @ 4499 = 8,868
Total Group Capacity = 105,177 8206
{Solid)
Total Truck Capacity = 210,354 16412
Total Car Capacity 420,708 32824

Working capacity is 292/421

J. E., Everett
GATX
P.0. Box 532

Reply ta

Sharon, Pennsylvania

Corporation

= 697 of actual.

(con't)

16146

PR 4
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Page 2 , -~ August 26, 1975

TO: L. J. Schlink o ' File: G.S. 39,336
: . PH 15

For the 92% capacity (by volume) the rail load would be 338,300 ibs. or an increase
of 75,000 1lbs. over the 62% full car. This is 18,750 1bs. per spring group. ' We
can only add one more D3 inner spring and two (2) inner side coils which resulte

in the following:

added
7 outer D3 @ 10223 = 71,561
7 inner D3 @ 4103 = 28,721 © 12309
2 outer side coils
@ 4499 = 8,998
2 inner side -oils : :
’ @ 1738 = 3,475 3475
Total Group Capacity = 112,756 15784
(Solid)
Teotal Truck Capacity 225,512 31568
Total Car Capacity 451,024 63135

Working capacity is 338/451 = 74% of actual

nat is 12,000 1bs. under the required amount based on the

12,000 1bs. is only 3% of the total load on the car,
only way we can add more capacity is to either purchase
£3 springs which, in ny opinion will result in too much of
chenge in the springing rate. In view of this, it appears the arrangement showwm
» the e

Ue

o

As you requested, T anm enclosing 15 sets of prints for the orange book which include.
the test car general arrangement and manway arrangement drawings.

Enclosed is our outage table 6895 which covers the test cars GATX 91833 and 92561.

Also enclosed are some specification sheets on these cars, The center of gravity
above the center plate is marked on these and is 63.7 inches,

Would vou please distribure any or all the above to the appropriate people,

Very truly yours,

D i B
P Y

' ‘ J. E, Bverett

JEE :rm

Enclosures

E. A. Phillips o ’ N
AS 148,2 '
PH 15

JCA S



L CLASS OF CAR:

N INGINEERING SPECIFICATIONS/

TOC-112A30-0 -

AR
KE!

ORDER HO.

WK CAPAGITY: ] E00 Bl lon
WEEOF IR RERAME: -
APE OF TRuCKG: 00 Ten

TYPD Of AR BRAKE: ..o

Y
(HSULATION: . Mono

Trnele

AV e i eh . Ponipment

Pony bed_CylLindoers

- et o e e o Sty

INY. LINING.__Mcne ’

LInE CARZES SALE CAR _

CusTOonIR G

PROTOTYPE

Products_Comany

conn Tyl

R 7ot
1068-1040

OE #7 TE N PLareE

RtOg"‘R?O?

ENGINEERED DY A V/ TSP
DATE:

2 -A=6

Pl EE3

£3.0"




)

TR 0

T

HR nY\UfTH)?"" VISTED o TH(i SHEEY shALL P“JTr’\”‘! T0 AND DE COHSIDERED PART gF THE 0RDE
ARGV,

ENGIREERING SPECIFICATIONS/pART 7

Ay AT
e (sHor 1y rs; HS) '
LSMEET_Z " ORDER fo. &82@2

EHGIHEERED py: AVY, [7E

DATE: P Egl 25
R Hyupen 8

BUBSEQUERY Z00iTI0RAL SHECTS MAY GF 155uip T0 AOD 10, OR SUPERCEDE pREvioyg IMSTRUCT0xs.

M Armﬁ,ﬁ%@.: lOOdleOHA -A- | Capacity: 100 ton
Bed..ngé: tAeT roller - ) | ‘ CATX Stock No. 2p~9999m2
. e ; : : } : .
S - Brake feams: T:gca'qounted Assenbly ' GATX Stock Ho. 71109
Tfu?k &ﬂste#gw Barber S,abllaugd S=2-4 GATX Stock Ho. 26»999:~15
Triucy Side Framo: Barher S"cab?}.lizeé S P GATX Stock NOE- (?_‘Omg}gggmj_’;
Sice Bearings: Single - Stuc #0556
Contor Pin: Lne Piece
Yneols: 26" Dia. 1-W, R.5. or C¢S@Ariﬁ treated
} v {’xr‘rgi;, Dug. : 1210'“‘4"5 Type: 03

D

rait

Canters: 5214 /o Length Over Strikers: 631 wFny o
SiTT Assy. Dwg.:  206-335

Gear: Arrgs

7

Ve Dwg.s 1025«57wC

Coupler: B-EaCA~HD

N
h

)

6. of

eads:

Sheli

‘Locati

Arrgt. Dug.: 1184-10~1
D 119" : LB.H.  55'-11-1/2w
Rings in“SﬁélI: Six (&) Shell Thickness: 5/Q3"'
2:1 ellip. | " Thickness: ll/l6f |
& Head Mat'l: ALR M~128 Gr. "pn F.8.5.
on of fank Attach. Dwq.: 1184-10-1




|
1

P
b
it

., ENGINEERING SPECIFICATIONS/PART: 2 . ~ o

FoR

(SHOP INSTRUCTIONS) .
SH[ET_,_?,__ o ORDER NHO BQ QP]C/? |
EHOINEERED Dy: 2V 0/ dit

DATE: 25—
:,’_fi_l—‘r((' M tasInuacTiGes Lt {‘ O YIS SHIET SHALL PERTAIN TO AHD BE COMSIDERED PART OF THE ORDER BUMBER SHOW:

i

AROYMT,  SUBSTOUINT MH VYEGHAL SHEETS MAY BE 1SSUFD TO ADD 10, OR SUPCRCEDE PREVIOUS IRSTRUCTIONS.

[ f

Sk O Rantai-n by e 4 T T I T T L T e e s e e s TR T e T Ay

1) :L‘“H c i | Arrgt. Dwq.: 1049“558 |
Manpay Deo. s l\ﬁf;?'é';;n-l/‘::@ ' [.D.: 18.”
fﬁiazfé“::y -‘J'a‘wo HwWse s 1048~558 Releasc Pressure: 28(505#
P ) .
Air Cennection Dug.:  L049-533
;"-;:ti.»?m Guiliaet Dug. N/A |
Stuffing Box dwg.: N/A
) Valve Rod: N/A
Consi;@ting of:  (2) 3" angle valve:o
W/3 x 2 reducer and plugs
Ziuetion pipes arrgt. dwg. 1132-282 ' ‘
nanvay bonnet arrangement dwg. 1194-25-3
8% SAFETY APPLIANCES: | Ladder Arrgt. Dwg.: 1022-1355

ond Arrgi. DWg.r o 1181-80

Platforin Arrgt. Dug.: 1051-9%20 Type: Walkway ‘Grating Type: BEK-PLl6
Safety Reiling Arrgt. Dwg.: N/ A

ndgverd arrsngenent dwg. s (1107-14%

§).  AlRsmARE: | Arrgt. Dwg.:  1052-243
Description: Heconditvioned brake equipment
Airbraxke Equipment Support Location Dug.: 1181-78-1
Train f.inc and Cylinder Line Arrangement Dwg.:  1052~240-A

et e

Braka Shocs: Composliion

~
~——

HANDBRAKE: | Arrgt. Dwg.:  1055-90-F

De&cfiptiom Vertical Type W/#66 bell crank.




S i, 4 :
GATY EHGINEERING SPECIFI cm:oﬁ s/m

o5 0F CARt . 1CC=112A3404
 CAPACHTY: . . ._...33,500 Gallono . ...

)£ OF UNDLRERAME: 98 U/Y
0F TRUCKS: 100 Ton S~2-A Truck Mounted Cylinders

{47, LINIKG_None . - .

i

st 9F AIR BRAKE:__ AB" Fredight Equipment
o .

5

T\O% None
SALE CAR ___, PROTOTYPE ___

GATYX - Shell 0il Co.

A
£ CAR
R OR LESSEE: .
TY: Liquified Petroclcum Gas

!
AL ARRANGEMERT DRAWIHNG 1058~1068-4

é/; o
' é /Ao E

ﬂ
\.
s
¥3o
ERA
L

. oaead Al

M

St

(g;fﬂ/?wéf‘:i

Bo B4IR
AVV/RF ,
9~12~68 - f :

ORDER HO.
ENGIHEERED BY:
DATE:

25 G/

/

&3 7"




Vedw A

/
EHTTOK:

: | o
/7ﬁ?i$. /ﬂmN:l

" - Ehy HEERTHG SPECIFICATIONS/PART Loes
- (SHOP INSTRUCTIOHS) . ’
SHEET._ {2 ORDER HO. no 9418
o EHQINEERED pY: AVV/RF
f BATE: 9-12-68

THE IHSTRUCTIONS LISYED O THI3 SHEEY SWhLL PERTAIN TG AHD BE COMSIDERED PART OF THE ORDER tunBER JHOYV
ABOVE. SUBSEQUEMT ADDITIOHAL SHEETS MAY BE {SSUED TG ADD 10, OR SUPERCEDE PREVIGUS fHETRUCT 1048,

) _TRUCKS: . Ar%gt;vag,: 1000-120-3 - | .. Capacity: 1OO‘TOQ.T. , o
Bearings: ”AP* Roller‘ ‘ S - , .. GATX Stock No. 4_99‘5 2_. “
Brake Beanms: Truck-Mougted Assembly . : éATX Stock ﬁo. }«iioé'.
Truck Bolster: Barber Stabilized S=2-A ' GATX Stock HNo. 25«5;;§~i38.
“Truck Side Fra@e: ﬁarber Stabilized7872~é o GATX Stock Né, 25u9§§§~178_:

N

Wﬁeeisi 36" Dia. 1-W, R.S. or C.S. Rim Treated if g
LRDEPFRAxF Arrgt. Dug.: 121 OibsmAi : T;pe:A #98 i
\\TrUCk Centers: 52 - 4~1/2f ‘ ._ Length Qver Strikers: Q3’w3“l/2”A )
Draft Sill Assy. Dwg.: 306-361 e
~ Draft Gear: Arrg'£ Dwg. 1025~37-C _ '_._ B -'7ff;:-";‘v};§1] ugnh.
Coupler: B;E6oAfHT L | D R 'Z‘“w:”':“:'é
TARK . Arrgt,.Dwg,: ,1184&i0«i~A;:
a9t B, ser - -1zt
Ho. of Rings in Shell: s§ix (6) | L Shell Thickness: 5/8">
Heads: 2:1 Ellips. - Thickness: ?1/15"
Shell & Hcad Mat'l: AAR }-128, Gr. "B" - F.q.s. S - R
Location of Tank A%taéh. Dwg.: oll8h~lq-1~A | : L;';} ’A':A;‘{??;fﬁi;::‘

$ide Bearings: Single, Stucki #656

Center Pin: One Piece
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h T e
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(SHOP [HSTRUCTIONS)
SHEET 413

., EHGIMEERING SPECIFICATIONS/PART 2

e
{@.‘4
ORDER HO.

BO 8418

EHQIHEERED BY:

AVV/RE

Description:

Vertical Type with #66 Bell Crank

. DATE: 9-17-635
gligﬁi THE IHSTRUCTIONS LiSTED ON THIS SHEEY 3SHALL PERTAIH TO AMD oF COH3IDERED PARY GF THE ORDER HUMDER showy
/ RBOVE.  SUBSEQUEHT ADDITIONAL SHEETS MAY BE 1SSUED TO ADD T0, OR SUPERCEDE PREVIOUS 1HSTRUCTIONR,
i) FITTINGS: o . A}rgtu Dwg. : 1049u538m3.
Manway Dwg. 1078“346“A [.D.: 1gv
Safety:Vé&ve or;Vent Dwg.: 1049-538-3 Release Pressure: 280°5# o ;f
Air Connection ggées 1048~538-B N N ) .
Bottom Qutlet DQQ.: N/A )
Stuffing Box Dug.: N/A Af
Washout Dwg.: ny/a Valve Rod: /4 B é
Top Unloading Dwg.: 1049~538~1 Consisténg of: (3) - 3 Anéig Vaives %
_ with 3" x 2" Reducer & Plugs.. ]
Eductien Pipe Areg't. Dwg. 1132-240-A (2} ~ 3" Discharge Pipes. :
Manway Bonnet Aveg't Dwg., 1194-25-D ;
i
5?"\ SAFETY APPLIAHCES: Ladder hrrgt, Dwg.: 1023-155
“End Arrgt. Dwg.: 1181-80 | ‘ o )
Platform Arrgt. Dwge: 1051-930-4 ’TXPe: Grating T;peévéﬁéé;lé' i-T
Séfety Railing Arrgt. Dwg.: N/A | | e
Mudguard Arrg't Dwg.: 1107-143 °
:6) AIRBRAKE: Aregt. Dwg.: 1052-243
.Descrfption: Reconditioned Brake Equipment “;
Airbrake Equipmént Support Location Dwg.: 1181-78-1 i
Train Line énd Cylinder Line Arrangement Dwg. : 1052-240-A
Brake Shoes: Cﬁmposition )
0 T) HANDBRAKE: Arrgt. Dwg.: 1055-90-1 };“
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RAILROAD
AND TEST

Q=G - ¢

SAFETY RESEARGK

AN RPI-AAR COOPERATIVE PEOGRAM

TANK CAR

"PROJECT REVIEW COMMITTEE

CHAIRMAN
J. A. Kruizenga, President
Union Tank Car Company

VICE CHAIRMAN

W. J. Harris, Jr., Vice President
Research and Test Deparfment
Association of American Railroads

A. L. Berry, President
Piilman Transport Leasing Company
Pullman {ncorporated

J. D. Brinkerhoft, Vice Presidant
ACF Industries and

Gereral Manager

Shippers Car Line Division

C. E. Coyl, Vice Presicant
General American Transposiation
Corporation

C. A. Love, Assistant Vice President
-~Mechanical
Louisville and Nashvilie Railroad

R. B. Oppenheimer, Execulive Vice
President, Operations
Nortir American Car Gorporation

R. E. Taylor, Assistant Vice Prasident
kechanical Depariment
Burlington Northern, Inc.

PROJECT BHRECTOR
Earl FPhillips

DEPUTY PROJECT DIRECTOR
Lee Ofson

October 7, 1975

Mr. Ross Gi11, Project Manager

Rail Operations Control

U. S. Department Transportation Test Center
Pueblo, CO 81001

Dear Mr. Gill:

Subject: Phase 15 - Orange Book

—

- . e
Enclosed are two copies of add7t10n_?]7‘\to the Orange

Book. \\5/

Larry Schiink asked me to send you advance copies as you
are ready to use this section in the present Switchyard
Impact Test Program.

Sincerely,

C. E. Reedy
CER/jb

cc Mr. Larry Schlink - attachments

Reply to: Project Director ~— Tank Car Research
" Association of American Railroads, Technical Canter
3140 South Federal Strest, Chicago, lllinois 60616
312--225-9800 ext 863
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RPI-~ AAR TANK CAR SAFETY PROJECT 7
PHASE 15, SWITCHYARD IMPACT TEST PROGRAM

Procedure for Pressurizing Tank Cars
of DOT 172A Specification

Safety Precautions

1. Place caution sign on track a safe distance in front of
and to the rear of .tank car to indicate workman on car.

2. Set handbrake on car and/or

3. Place wood wedge blocks on track in front and rear of one
set of wheels.

Preparation of Tank Pressure Test

1. Refer to Sketch 17-1, and open Manway Housing Cover (ZD

2. Make up a hose 1£, <E>9 » Tine shut-off valve 2 )y pressure
1ﬂd7Cd17ﬂg gage , and SUﬁtable pipeline Kﬁ/,to connect to

the tank car vapor valve (fi}

3. ConTirm that tank was filled wwxh watnr to desired level
before connectling pressure pipe Qﬁ) to car vapor valve <:>.

Pressurizing Tank Car

1. Conne ect.. pipe 17nc//z\ to tank car vapor valve /g\l Open vapor
valve K:L> p : —

2. Open air Tine valve <?> to pressurize tank car.

3. Close air Tine valve <§> to determine correct pressure <:> in tank.

4. When tank pressure gage <:> reads 100 psi, close tank vapor valve <§>c
5. Disconnect air Tine pipe <§> from vapor valve <§>.

6. Remove caution signs from track and release hand brake and/or
remove wheel wedge blocks.

De-pressurizing Tank Car

1. After impact test is completed, open tank car vapor vaive’/g> to
-
release 100 psi air from tank.
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IV.

RPI-AAR TANK CAR SAFI TY‘PROJECT
PHASE 15, SWITCHYARD IMPACT TEST PROGRAM

Procedure for Pressurizing Tank Cars
of DOT 112A Specification

Safety Precautions

1.

Place caution sign on track a safe distance in front of
and to the rear of .tank car to indicate workman on car.

Set handbrake on car and/or

Place wood wedge blocks on track in front and rear of one
set of wheeils.

Preparation of Tank Pressure Test

1.
2.

Refer to SkaCh 17-1, and open Manway Heousing Cover (E)

Make up a hose line (ﬁ\\ air line shut-off vz Tve <§>$ pressure
indicating gage 3) s anu %u\tab1e pipeline \&/)to connect to
the tank car vaporivalve \w)

Confirm that tank was Tilled with_water to desired level

before connecting pressure pipe (ﬁ) to car vapor valve /E>

Pressurizing Tank Car

1.

(45 IR 0]

S
3

(o2 TR &

fownec p Tine <:> to tank car vapor valve /53. Open vapor
valve =

Open air line va1ve{/t> to pressurize tank car.

)

Close air Tine valve (E) to determine correct pressure QB‘ in tank.

—

When tank pressure gage <§> reads 100 psi, close tank vapor valve

- . - . -.\ -
Disconnect air line pipe <§) from vapor valve <§>.

Remove caution signs from track and release hand brake and/or
remove wheel wedge blocks.

De~pressurizing Tank Car

1. After impact test is completed, open tank car vapor va}ve(::> to

release 100 psi air from tank.

Foremy
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- RAILROAD TANK CAR SAFETY RESEARCH
AND TEST PROJECT an errsan COOPERATIVE PROGRAM

)

PRGJIECT REVIEW COMMITTEE : H . PF?OJ&"{Z' T DIRECTOR
. . : Eer! Fhillips
CHAIRMAN .
J. R. Kruizenga, President BEPUTY PACIEDT DIRECTOR
Unloas Tank Csar Company ) Les Clzon

VICE CHAIRMAN

W. J. Harris, Jr., Vice President
Reseerch and Test Department
Association of American Railroads

A. L. Barry, President
Pullman Transport Leasing Cempany

Pulltazn Incorporated . . . ’ . GC?‘ZObeY‘ 63 1975

Jd. L. Brinkerhioft, Vice President
ACF Ingustries and

General Manager

Shippers Cor Ling Division

C. E. Coyl, Vice President
Gerneral Americen Transpartation
Corporation

B H, Crost L
President and Trezsurer Bass. ’) 4
The i’\umer[calri Shorit Line R Mi’ N R h T © G.‘ 1 ?
Railrcad Association Rail Operations Controller
A. H. Hall, Acting Administrator, U. S. Department of Transporﬁatisn_

Federal Raiirazd Adminis tration

Transportation Test Center
R. R. Meanion, Vice President LIy o
Operaz‘ic‘z’s Iand!f;iin;e;’an:e Department PUE’) 1 C, CQT GY'C{U'Q 81 004

Association of American Railroads

R. B. Opponieimer, Executive vios SUBJECT:  Switchyard Impact Tests - RPI-AAR Phase 15
th Anrle;i"cab Car Corporation .

BDear Mr. Gi11:

L. As requested at the October 1T - QOctober 2, 1975 meeting, the following

. wording 1s suggestéd to describe the responsibilities of the RPI-AAR
N Phase Teader (or his alternates): :
N ; _iid

N7 L. J. Schlink will be the RPI-AAR Phase teader for the Phase 15
switchyard impacts. It wilj be his responsibility to insure that:

“a. The RPI-ARAR commitments to this program are fulfitled in an
orderly manner, .

b. Test data suitable to the RPI—AAR is‘cbtaingd,ﬁ-

£. Any conflict regarding the coﬁducﬁion of the test and changes
~in the test program are resolved to the mutual satisfaction
of the RPI-AAR and the por. . o - ;

.

Jd. E. Evereft, E. L. Kunz, and/or L. L. Otson will serve as alternates.

(cont'd...

Reply to: Project Director — Tank Car Research
. Association of American Railroads, Technical Conter
3140 South Federat Strest, Chicago, Minois 606186
F12-225-9600 ext 863

o e 4



Mr. R, T. Gil1
October 6, 1975
Page ZQ,c

2. For test consistency, Test Series 10 of the test matrix should precede
Test Series 9. That is,the column titled "Head Shields" should read
‘o' for Test Series 9 and 'yes' for Test Series 10.

3. Enclosed for your information are three tabulations that were developed
using the impact test schedule, Figure B-1, and by assuming impact
veiocities Tor each test SQriess Accordingly, cars will be scheduled
for arrival at TTC as per Table 3. Note that the number of 112A cars
has increased from 26 to 7o due to expansion of test matrix to include

Test 10.

4, As also requested at the Oct. 1 - Oct ? meeting, I have discussed the
guestion of grid lines on the RPI-AAR movies WTtF Farl Phillips. We
have no ObjELLECW to grids on our movlnsn

5. In the "Tes Spec%fic:tic* s* under Par.2.2e, the AAR reference for
restoring the butt end of the ccup!er 1s ‘Lanuaf of Standards and
Recommended Practices" Specification M-204A- 68 Figure 8.

Very truly yours,
ﬁﬁ’;&& ’
f"f:épfcy?uﬂ

s 4 g

- L. Jd. Schlink
ce: 0. M. Dancer
d. E. Everett _
) E. L. Kunz >
N\ L. L. Olson
. A. Phillips o



VELOCITY (MPH)
SERIES START INCREMENT FINAL REMARKS
Preliminary 4 2 8 No damage
(E) 4 2 Destruction Repeat non-destructive impacts
(é} Uncoupling P4 Destruction |
(5) Final frcm(i) 2 Destruction
Final from(Z m-— e One ‘test on'iy'
(:) Final frmn@i) - e -“Q§é té$§.0n]y
<§> Final from(2 - - Gﬁe'ieétjéhiy‘
(2) 4 mph less than. 2 Destruction’ o
final from(:>‘
(§) Final frmn(:j 2 Destruction
(:) P 2 Destruction
@ Final fmm ¢ Destrucéﬁon
4 2 8

Note: 1) It is assumed that Tes‘?;.wiﬂ ‘be sched:
can be used in destructive tesis.

- 2) A1l tests that do not start at 4 mph are £

ited prior to final tes

3

No damage

series so that Test@car{s)

e be preceded by 4 wph impact for instrumentation check,

N



CAR REQUIREMENTS

TEST ASSUMED VELOCITIES TANK CARS HOPPER _CARS

i 4 -~ 10 1 2
12 1 1
14 1 1
i6 1 1
8- 10 1 2
2 12 i 1 4
14 1 1
" 16 1 1 g
3 16 1 1 '
18 1 1
4 16 1 1
5 16 1 1
& 16 1 1
7 14 i 1
16 i 1
18 1 1
) 16 1- 1
8 18 1 1
20 1 1
22 1 1
9 4.~ 10 . 1 2
: 12 . 1 1
14 . 1 1
16 1 1
18 i 1
18 1 1
i0 20 1 1
L 22 1. 1
) TOTAL : ' - 28 31
Note: 1) Tank cars assumed unusable after 10 mph impact
2) Hopper cars assumed unusable after 8 mph impact
Uncoupling velocity assumed to be 8 mph




TABLE 3
CAR REQUIREF\?E_@&

TEST TANK_CARS NUMBER REQUIRED | DATE REQUIRED
SERIES COUPLERS | HEAD SHIELDS HOPPER | TANK AT TTC
1 E (Std) No 5 | 4 10 Nov 75
2 E (Std) - No " 5 | 4 8 Dec 75
3 E-(Std) Yes 2 | 2 12 Jan 76
.4 F (Std) No 1 1- 9 Feb 76
5 E (Shelf)] 1o 1 1 8 Mar 76
6 F (She?f). No 1 1 5 Apr 76
7 E (Std) Yes 3 3 3 May 76
8 £ {Shsif) Ye§ 4 4 _ 1 Jun 76
g E(Std) "] Wo 6 | s 28 Jun 76
10 E (Std) Yes 3 3 26 Jul 76
31 28

-2 additional impacting cars (not 1124 or 114R) are required at TTC on
June 28, 1976 s
.\\ o .
\\\ .

PRSI0 A o e e




Association of Amcrican Railroads

USE OF GAGE:

- THIS COUSLER CUNTOUR IS

Uinio CONDEMMID WHEM THE GAGE

i ™ CAR BE PASSLD VER
ot

N SHOWN AND WITH
AND "3" CONTACT-
ING GUARD ARM,

|

|

B LETTERS
STAMPED OH

=,

8 STEEL PLATE - HARDEN @ FINISH CONTACT POINTS. /
CONTOUR LIMIT GAGE #0.28393

FiG. |

DIM. A" DM 2"
MINJMAX] MmN
st oy

CATALOS NO.

£60 2" 2:%1 54
ESSBLEIMT otz | s

B~ E50AHT) 21

8-£67-47 (24fiac)] of

OiM
35 M. 45«12mnx. AND 1S THIS DIMENSION TO BE DETERMINED
DETEARMINED 8Y TAxmc:& BY TAKING Y2 THE SUM OF MEASURE.
THE SUM OF MEASUREMENTS MENTS "X" AND YT AND SHALL BE
8" AND "t GREATER THAN "Z" MIN., IN TASLE.

SHANK LENGTH AKD KEYSLOT LIMIT
RIGID SHANK COUPLERS.

FiG.2

A—1971

MeZ04 A58
1

S

Association of American Ran— -

70 BUFFING FACE O HEA
STRAIGNT E06E ':ﬁu' w,qr)l: ATF aCuET? Heko

A4
8 MAX.

LIMIT OF WEAR ON BOTTOM
OF SHANK FROM CONTACT
WITH CARRIER ..~ -

FiG. 6 FIG. 7

METHOD A oo -

BAX,
Asrrra—
. HORN COUFPLER BUTT MAY SE

REZTORED AS SHMOWM BY ELECTRIC

I : WELDIXG, WELDED SURFACE SHOULD
[ P p— BE REASCOHABLY SMOOTH AND i A
IR ——— . PLARE PERPENDICULAR TO THE

%\14 CENTER LINE OF THE SHAMK.

k22 § N

;—43’,.,

. METHOD &

L AL, L WOAR COUPLER BUTT mAY of
SEEFICZ i RESTORED BY WELOING ON A $TEEL

1 PLATE A8 SHOWM. THE BUTT MusT

K \4'7_...._....._ ~____J FIRGY BE MACHINED PCAPENDICULA

C‘;; TO THE CERTIR LIME OF THE SMAN

qf k‘:“'ﬁ T THE PLATE NUST BE SMALLER T4

P i THE BUTT SURFACE T0 PROVISE

AR

AR e e SPACE FOR WELDING LOUAL B WiDTH
LJF ) : T TO THE PLATE THICKKESS UP TO /e
" METHODS OF RESTORING RIGID SHANK LENGTH

FiG. 8

¢ A—1969
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PROJECT REVIEW COMMITTEE

CHAIRMAN
J. R. Kruizenga, President
Union Tank Car Company

VICE CHAIRMAN

W. [ Harris, Jr., Vice President
Research and Tecl pariment
Association of Ar I)e:HCd/‘) Raflroads

A. L. Berry, President
Pullman Transport Leasing Company
Pullman Incorpcrated

J. D. Brinkerhoff, Vice President
ACF Indusiries and

General Manager

Shippers Car Ling Division

C. E. Coyl, Vice President
General American Transporiation
Corporation

F. H. Croit
President and Treasurer
The American 8¢

Railroad Associa

A. H. Hall, Acting Adminis
Federal Railroed Administration

R. R. hManion, Vice President

Operelions and Mainlenance Depariment
Association of American Railroads

R. B. Ogpernlieimer, Execulive Vice
aent, Cparadions

fcan Car Corpurativn

PROJECT DIRECTOR
Earl Phillips

DEFUTY PROJECT DIRECTOR
Lee Oison

October 17, 1975

Ross Gill

Rail Operations Controller

U. S. Department of Transportation
ranspartation Test Center

Pueblo, Colorado 81004

SUBJECT: Switchyard Impact Tests -~ RPI-AAR Phase 15

Dear Mr. Gi11:

Enclosed is the procedure for filling the tank cars

with water to the rail lcad Timit. This procedure
was prepared by J. E. Everetf as requested at the
October 1, 1975 meeting.

For your information, GATX has also calculated heat
loss on a 33,500 gallon tank and find that if loaded
with 2155 0 callons of water at 60°F and allowed to
stand in a O°F envxionmunt the water will drop to
320F in 29 hours with no w1nd and 20 hours with
10 mph wind.

jo)

We have contacted Mr. N. Morella, as requested, and
he advises that YdTbTﬂ” the cut lever after the coupler
knuckle is open will bb the best assurance that the

_knuckle thrower is clear of the knuckle lock.

(cont'd...

Reply to: Project Director — Tank Car Research

Association of American Railroads, Technical Center
3140 South Federal Street, Chicago, llinois 60618
3712-225-9600 ext 883



Mr. Ross Gill
October 17, 1975
Page 2...

4, GATX 57688 and GATX 92571 are now at General American's Argentine,
Kansas repair shop being conditioned for test purposes. This completes
the estimated package of 4 tank cars required for Series 1 testing.

It is anticipated these cars will be at TTC by November 10, 1975.

Very truly vours,

)
Enclosure & E
L. J. Schlink
ces 1. Dancer
E. Everett

L. Kunz
L. Olson

. A. Phillips
E. Reedy

M m S o
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File: G.S. 39.336
' PH LS

TANK FILL PROCEDURE -

PRELIMINARY CALCULATIONS TO DETERMINE TANK QUTAGE REQUIRED.

1.

Determine wefpht of water to be put in car to bring car to
263,000 pounds. Subtract light weipght of car (stenciled on

side of car) from 203,000 pounds. Convert this weipght to .

gallons by dividing by 8.33.

Determine outage {(vapor space above liquid) in gallens by
subtracting the volume, In gallons, to be put in the tark from
the total capaciry of tank, in gallens. The total galion

capacity Is stenciled on the head of the tank.

Deternine outape In inches for the above outape requirements in
gallons by referring to the proper outage table for the car in
question.

ENAMPLE:

Tank car lightwoiélt 85,300 pounds {assumed)
Find weight of water to put in tank A
263,000 ~ 85,300 = 177,000 pounds .
Find volume in gallons

177,000 % 8.33 = 21,248 gallons

Find outage in gallons

From head of tank, capacityv is 33,653 gallons
33,653 - 21,248 = 12,405 gallons outape req'd.
Find outage In inches from ocutage table

Looking at table, 12,405 gallons « 47-1/4 inches

PROCEDURE FOR TFTILLING TANK

1.

]

Set liquid level outage gagpce to 47-1/4 inches, open valve on top
of gage.

Connect water i1l hose to one of the two (2) tank eduction angle
valves. These are the large valves on the longitudinal center line
of the car. The other valve to be closed.

Gpen the eduction angle valve to which the water hose {s connected
and turn on water snd beydn to {111 tank.

When water starts into tank, crack the induction angle valve. Thisg

is the large valve off of rthe longitudinal center line. HRepulate this
valve so that some air bleeds out of the tank but maintainsg a sifphe
presgure (3 to 5 PST) in the tank so that alr also bleeds out of the
l1i{quid level tube. This pressure {s not critical. lts only purposu
is to insure that when the level of water reaches the bLottom of the
HHquid level outnpe pape tube some watler squirts out of the top of

the tube to {ndicate the tink i at the level set on the tube.  The
pressure should not be wo high as te oppuse the flow of wiater into the
tank.
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-

3. VWhen water squirts out of the liquid level tube the water is to
be shut off. Open the {nduction valve wide to relieve any pressure
in the tank and discennect warer line., Push the liquid level tube
down and lock it and close fts walve. Close the induction and
eduction valves. The tank is now at 263,000 pounds.

FROCEDURE FOR EMPIYING TANK "

1. Open induction valve (this is the valve off of the lengftudinat
center line) to reljeve any pressure in the rank.,

2. Connect an air line to the induction valve,

3. Connect g uipple approxinatelv v long to ¢ither cduction valve
50 water will discharpe outside hoeusing.  (eduction valve s ef{ther
one on longitudinal center Fine),

4. Open eduction and Induction valve and turn on aly to tank., {max.

t ..

pressure 100 PSI, 20 PSI should pe adequate,

5. When tank is empey, shut o1 f air. supply and disconneccet hose.  Open

induction valve to relieve pressure in the tank. When pressure is
relieved, close all wvalves.

K} »

5"
-

i s e At
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RAILROAD SAFETY

RESEARCH

AN RPI-AAR COOPERATIVE PROGRAM

"PROJECT REVIEW COMMITTEE

CHAIRMAN
J. R. Kruizenga, Presidont
Union Tank Car Company

VICE CHAIRMAN

W. J. Harrie, Jr., Vice President
Research and Test Depariment
Association of American Railroads

A. L. Berry, President

Pullman Transpor! Leasing Company
Puliman Incorporated

J. 0. Brinkerhoft, Vice President
ACF Incustries and

Genszral Manager
Shippers Car Line Division

Mr. R. T. Gill

Rail Operations Controller

U. S. Department of Transportation
Transportation Test Center

Pueblo, Colorado 81004

C. E. Coy!, Vice President
Generaf American Transpariation
Corporation

P. H. Creft

President and Treasurer

The American Short Linie
Railroad Association

A. H. Hall, Acting Administrator,
Federal Railroad Adminisiration

Phase 15 Switchyard Impact Tests

PRQUECY DIRECTOR
. Earl Phillips

DEPUTY FROJECT DIRECTCR
Lee Olson

October 31, 1975

SUBJECT :

R. R. Menion, Vice President .

Operations and Maintenance Department o -
A o

Associalion of American Rajlioads Dear Mr. Gi11:

theimer, Executive Vice

Operations
can Car Corporalion

for shipment to TTC and are expected
by November 10, 1975,

GATX 57688 and GATX 92571 are currenLiy beTng orgpdred
to be at Horth Avondale
These cars complete the packaoa of

four tank cars expected to be used in Series 1 testing.

General Americaen outage table No. 68295
apgl1@b to these cars also

UTLX

furnished for Series 2 Tests

(you

have a copy)

38482, UTLX 38493, UTLX 38498 and UTLX 38547 will be
Enclosed are drawings (71075,

70883 and 70884), specifications and outage tables for these

cars.

U.S. Table 1193 is for UTLX 38498.)

(U.S. Table 1197 applies to UTLX 38482, 38547, and 38493,

Very truly yours,

/my
cc: D. M. Dancer L. J. Schlink
J. E. Everett
E. L. Kunz
L. L. Olson
D. A. Peters
E. A. Phillips
C. E. Reedy

Reply to: Project Director — Tank Car Research

Association of American Railroads, Technical Center

3140 South Federal Street, Chicago, llinois 60516
8312-225-8800 ext 883



U.S. TASLE 1197

Inches Colx, Tuchen Celw Inbes Gols, | Irches Cals, Incheo Celds. Trcdag Gale, | Inches Gala. Iochas Sals Inchza Cals.
KOZZLE CePACHTY
1 GALLONS
5”“{;4“‘”“;” 14 ;2,‘[? 28 60817 42 18770 56 15850 70 20997 54 25892 98 30169 12 33212
172 15 AT a4 6163 b/a 10859 174 15943 ks4 21088 1/4% 25975 174 30237 /4 33318
lr2 2333 2 6241 172 10947 1/2 16635 172 21178 ; 72 3030 172 33348
374 28 374 2393 3f4 6321 374 11036 374 16127 34 21269 1r2 26058 M 3 ;” 3/4 33365
i 43 15 2453 29 6400 3 i 54 H k & 3/4 26140 3/4 30311 338
174 o 124 v 6220 71 21359 85 26223 %9 30438 13 3542t
1/4 2513 L/a 64179 174 11213 1/4 16312 1/ 4 p ) 345
1r2 79 2 2574 21 4 21449 174 26305 144 30505 176 33458
274 P ;;Z gg;; 172 6558 142 11302 1/2 16404 L/2 21539 172 26387 172 30571 172 33491
5 4 374 6638 3/4 11391 3/4 16491 3/4 21629 375 20669 374 30637 3/4 33524
16 2097 30, 6717 44 11460 58 16589 12 21719 114 13556
174 14% 144 2760 V74 6797 e 1inee e reen 174 1800 86 26550 100 30702 L, 305
1z2 163 172 2822 172 6877 1/2 11658 172 16774 1/2 21899 14 2o6a2 i/z 33“)H1
e 195 3/4 2885 374 6958 174 11763 374 16866 3/4 21989 /2 26713 376 33847
3 222 17 2849 31 7038 45 11837 59 16958 73 22018 3% 2019¢ 1is 33615
174 251 174 3013 L/4 o 7Ly /4 11927 "1 1z0s1 174 22163 8T 26013 s 33100
AT ir2 3077 L2 7200 172 12007 112 17143 17z 22257 Y 8ees 172 31095 YA eA S
“ 342 374 3142 3/6 7282 374 12107 3/4 17235 3/4 22347 344 27118 374 31148 3/4 33752
gt e 3207 32 7363 %6 12196 60 17328 14 22436 s 2719 10 31z21C 116 33175
HANEESH t/e 3272 174 1445 14 12286 14 17420 174 27525 88 L, S 02 L. s ir4 33796
172 oS 142 3333 Lre 71527 L/2 12377 172 17512 1/2 22614 . 2 s 31333 172 33816
e 443 34 3404 344 7409 374 12487 374 17665 3/4 22703 AN 1z e 374 33634
5 478 e 3474 33 7651 &7 12557 61 17697 15 22791 a2 s 17 3385
17s 55 14 3538 tre 7723 174 12647 14 17783 144 22880 8, 2Bz 103 Bany L/6 33805
172 552 172 3505 172 7856 172 12128 172 176862 172 22369 AR AN 172 33877
304 590 376 3673 374 1939 3/4 17828 374 17974 374 23057 12 21eed viis 375 33286
° o8 1 20 3741 34 8022 «s 12919 62 18086 76 23145 M e M e /8 3azes
AR M4 3809 174 8105 174 13810 174 15158 174 23233 MR 6c o A S50 -
/2 108 L/2 3878 172 6189 1/2 13101 172 18251 1/2 23321 At Vs e
36 79 3/4 3947 34 6212 374 13191 376 18343 3/4 23409 172 21981 Lz ase
’ 191 21 4016 35 8356 49 13ze2 o3 18435 1T 23497 3% 280t A
AR 1/4 4066 174 8550 14 13372 /4 18527 174 23584 1, 23 polos i
102 e 172 41586 1/2 8525 172 13454 172 1séis 172 23672 HASESCH s N
AN 34 4227 374 840% 37% 13555 3/4 1671 3/4 23759 ST e s
8 ges 22 4299 36 8593 50 13647 66 18803 78 23846 o R 20 ol
/s 1041 i74 4369 174 8173 14 13738 174 18895 1/4 23932 7 e Za 1 "Ls4 32195
tr2 167 Lrz 4khe 172 8863 1/7 13829 172 12987 172 24920 15 taans 72 32248
3/4 1103 374 4512 374 8953 3/4 13021 3/4 19079 374 24107 1z 32.’[,; ;,I, iaas
s 1isL 23 4584 27 5033 51 14012 65 19171 75 24194 A4 i 32354
176 1193 174 4656 174 9ir9 174 1at04 T irh 19263 14 24280 P et Tira 35an
b2 1247 172 a3ze 1/2 9204 172 14195 172 19355 172 24367 e 112 32487
374 1295 34 4802 374 9290 3/4 14287 374 19446 374 24453 ilz 2ha08 376 39508
to 1348 24 4875 38 9376 52 14378 66 19538 80 24539 St 105 32950
A4 L6 4945 tre sas2 174 14670 174 15530 1% 24625 e o 14 32608
12 1a4q Lrz 5023 172 yses 1/2 i4562 372 19721 172 24710 s 33123 iz 32656
34 1499 374 5037 374 9635 314 14654 374 19813 374 24196 172 aie2 2270
1 1551 25 sL7t 33 9721 53 14745 87 19504 61 74881 A
Lre 1603 1#4 5246 174 9803 V74 1468327 174 19996 174 24566 i 52?25
t/2 1a5e 172 5321 i/2 9895 /2 14929 172 20087 172 25051 lastat
34 7L 3/4 5397 374 9982 374 15021 374 20178 344 25136 3 29552
12 fTsa 26 5472 50 16869 54 15113 68 20270 62 25221 PO 4444
174 1819 174 5548 174 16156 14 15205 1/4% 20361 Y4 25305 176 29633
tez E7e 12 5624 17 10243 172 15297 1/2 20452 172 25390 /2 29754
133/" :;;5 I TA TS 3/4 10331 374 15339 3/4 20543 374 25474 374 29824
/4 2083 ‘7”4 ;sf;z ‘«-1”1‘ %g;;z 55 15652 69 20534 83 25558 97 20893
12 2100 1e o8 174 10506 174 15574 L7 20725 14 2:!7;;:. 174 29953
3re 3ise 1z seaz 102 10594 172 15665 1/2 29816 172 25125 172 36032
! & 374 15758 3/4 20906 3/4 25809 3/4 30100
TA3LE 11G8
Inthes Cals, Inchea Geds. Culs, Gals. Tucbzs Cads, Iuctes Cale. nThe d Gela. Galsg, Inehes Cals.
TILE CAPaC1TY
1 GALLONS
SHELL CAPACITY| 14 2195 28 o3l 52 16672 56 15710 10 2ce13 04 256¢9 58 79915 | 1312 33005
LS P 5 174 2252 174 elca 174 10761 174 156C1 1/4 209€3 174 25152 14 29933 174 33043
172 15 L/z 2312 v/2 élgs 172 10849 1/2 15893 172 26991 1/2 25834 172 33081
374 27 34 2371 374 G204 3/4 10636 274 15984 374 21083 3/4 25516
1 <z 15 2430 25 6247 43 T1e24 57 16074 7 21172 85 25458
/4 5% 16 2490 174 6420 4 012 174 16167 L4 21282 14 26077
2 78 172 2550 172 6459 b2 11205 1/2 16259 1/2 21351 172 26161
374 93 374 2511 374 6571 374 tizme 374 1635C 374 21441 374 26247
2 120 16 2672 3¢ 6656 44 11371 53 16442 12 21529 86 26323
14 342 174 2134 176 6735 174 11465 14 16524 174 21613 174 264C3 174 3051¢
1z 18 1r2 27%e 172 815 172 11554 12 16625 172 21708 12 26484 142 30574
374 193 374 2859 34 6R9S 3/4 11042 374 16717 376 21797 374 26564 374 20637
3 220 17 2921 31 6574 45 11731 59 16808 T3 21686 a7 26645 161 30721
176 243 174 2985 174 7054 L M4 1620 144 16900 L4 21975 174 26724 124 30764
L7z 28 172 3048 /2 T12S /2 11509 1/2 16951 1/2 22063 172 26504 172 z08z¢
3/4 308 374 2113 374 1215 3/4 11998 3/4 17032 3/4 22152 3/4 20884 3/4 308C8
“ 339 18 ez 32 7266 46 12007 &0 12175 T4 22z24¢C &8 69463 i02 36950
t/& 372 174 3242 /4 1377 1/4 12176 /4 17260 174 22329 124 27042 /4 31031
172 405 172 3307 172 7458 172 12265 172 17358 172 22410 172 271121 172 31072
374 423 3/4 3313 374 7540 34 12355 3/4 17449 3/4 22505 374 27199 374 31123
5 474 18 3419 33 7621 47 12445 51 17541 s 22593 89 27216 103 21192
174 510 174 3555 14 7703 174 12534 174 17632 174 22681 174 27358 174 31252 174 23695
172 547 1/2 3572 12 1Tes V2 12624 12 17724 12 2276% 1/2 21433 1/2 31311 172 3361¢
3/4 584 3/4 3617 3/4 1881 3/4 12714 3/4 17815 374 22851 3/4 27511 374 3137¢C 374 33628
3 622 20 3705 3¢ 7949 48 12304 62 179¢7 7% 22944 90 21588 104 3laze 118 33634
/5 662 175 3774 1/4 8032 1/ 12893 174 17993 174 23031 /4 27665 144 31486 31/16 33625
vz 102 172 3842 1/2 6115 172 12993 172 15090 1/2 23119 1/2 27742 172 31543 ;
374 T42 374 2911 3/% B197 374 13072 374 18181 374 23206 3/4 21819 374 21660
7 784 21 3972 35 8281 49 13164 63 18273 77 23293 91 27895 105 31656 .
174 826 16 4049 W4 B3tk 174 13254 4 18364 14 23380 174 27871 144 31712
/2 869 ir2 atis 172 8441 172 13344 172 18455 172 23467 1/2 28047 172 2i7¢7
3/ 912 3/4 41es 374 852 374 13434 374 18547 3/4 23553 34 28123 374 31822
a 956 22 4253 26 8615 50 13525 64 18628 78 23640 92 25198 106 31877
174 1001 1re 4328 L74  8593 174 13615 174 18729 /4 23726 144 282113 1/4 31930
172 1047 172 4399 172 8183 172 13705 1/2 18820 172 23812 1/2 20348 172 21984
374 1093 374 4470 374 8561 374 13756 374 18911 3/4 23898 374 28422 34 32036
k4 1140 23 4562 37 8952 51 13887 65 19002 79 23984 93 28496 107 32029
/4 1187 176 4654 174 9938 ire 13978 174 19094 3/4 24070 174 28510 174 32140
/2 1235 /2 4686 12 9121 172 140€9 172 19185 1/2 24156 V2 28tas 172 32191
374 1284 3/4 4158 374 9206 3/4 14159 374 19275 374 24241 3/4 28717 3/4 32242
10 1333 24 4831 38 9261 52 14250 o6 19355 80 24327 54 28790 108 32292
175 1383 174 49¢3 74 9377 174 14341 174 19457 174 24412 174 28663 34 32341
172 1434 172 4971 172 9467 1/2 14432 1/2 19548 172 24457 1/2 28935 1/2 32390
3/4 1485 3/4 5050 374 9543 3/4 14523 3/4 19629 3/4 24582 i74 29007 374 32433
11 1536 25 5124 39 9623 53 14614 67 19730 81 24666 95 29079 109 32436
174 1588 1/4 5198 14 9719 174 14705 174 19820 14 24751 174 29150 174 32533
/2 1641 1/2 5213 12 9895 1/2 14191 /2 19911 1/2 24515 1/2 29221 1r2 3257
34 1694 344 5347 374 9892 374 14888 3/4 20001 374 24919 374 29292 374 32625
iz 1748 26 5422 40 9978 54 14973 68 20092 82 25003 06 29363 110 32670
/% 1802 16 5497 175 10054 174 15070 174 20182 © 174 25087 174 259433 1/4 32714
/2 1856 1/2 5573 1/2 10151 12 15161 172 20273 172 25171 1/2 29503 172 3215¢
374 1912 374 5649 3/4 1c228 374 15253 374 20363 374 25254 3/4 295713 374 32801
13 1967 27 5725 41 10325 55 15344 69 20453 83 25338 97 29642 T} 32842
/4 2024 /6 5801 174 10612 174 15433 174 20543 174 25421 14 29711 174 12884
1/2 2060 2 5877 172 10499 /2 15527 1/2 20634 172 25504 /2 2ST7S 172 32925
374 2127 174 5354 3/4 10584 3/4 15618 374 20724 3/4 25581 374 29841 374 32965




U.S.TABLE 1193

. i/ 2 Yol o
Inches Cals, Imbes Cals Incbee Cels. | Tuches ] (AN Iochee Oala. Inchos Cals. | T:iobzs Cala, Inches Jels. Inch2a Cals.
NOZIUE CARPACIYY
1 GaLLDNs
HE Ed
5 EIII;‘C »AC;T? u.”’v 2220 28 6099 oz 10792 e .
v . v 2279 176 61TT 1/4 16881 1/4 15975 i 21040 84 25944 LY 30230 11z 33340
354 28 2 233k 1/2 6256 /2 10969 172 16065 14 21131 174 260628 174 30298 1& 33379
' 3 3/4 2398 374 6334 374 11058 374 16160 2 21221 1£2 26111 172 30366 1/2 33416
14 &0 15 2453 29 6413 43 1iar 57 16253 374 21312 374 26193 374 30433 344 33453
12 19 17 2519 174 6492 174 11226 14 16345 n 21402 85 26276 sa 30500 | 113 33469
s 9 172 2580, 1/2 6572 172 11325 172 18438 74 21493 174 26354 174 30967 174 33524
2 121 3/6 2641 34 6651 374 1141k 176 16530 /2 21583 1/2 26441 1/2 30633 172 3355%
e 1as 16“ 2;03 - 30 6731 44 PLS03 58 16633 3/4 21673 374 26523 34 30699 3/4 33592
172 170 ”'2’ 5335 1/4 6811 174 11593 e aoss 72 2176¢ 86 26604 100 30764 [$8] 33624
374 196 Lr2 se92 172 11682 172 16808 14 21654 3/ 26686 /4 30829 174 33656
3 2.’;3 374 269_\ Ih B9 378 31772 374 )1;900 172 21944 172 26761 1/2 30894 1/2 33686
e 251 1 293> 31 7053 %5 1iB62 59 16913 34 22034 3/4 26848 374 30858 34 33715
vy 15 3019 174 1134 14 11951 176 17085 73 22123 67 26929 101 31022 1s 33743
w4 32 172 308} 1z 7215 /2 12041 172 1178 14 22213 174 27010 174 31066 /6 33770
4 33 34 3l 3/& 1297 374 12131 374 11270 112 22303 172 27090 172 31149 172 33196
14 37e 18 2213 32 7378 46 12221 60 17383 _ 34 22392 I8 27171 374 31211 374 33820
17z 40% Lr& 3279 114 7460 174 12312 1% 17654 4 22461 48 21251 102 31273 16 33843
3% can 172 3345 1’2 1542 12 12402 3 1795 14 225N 174 27330 174 31335 175 33865
5 PR 34 341t 346 T62% 3/% 12492 374 17641 112 22660 172 27410 172 31397 1/2 33885
e 51 19 ns 33 7707 47 12581 s1 17733 34 22749 374 27489 374 31457 374 33903
1z 553 174 3545 1/a 1789 15 12673 e 1reae 75 22833 59 27568 163 31518 ny 33920
FYPR S 172 3612 /2 TBT2 172 12764 Y2 17918 /6 22924 174 27047 1/4% 31578 174 33934
o ppes 3/4 3680 374 1955 3/4 12855 3/4 15011 1/2 23015 1/2 27726 1/2 31637 1/2 33946
176 683 20 2l 34 039 48 12945 62 iaros 3/4 23104 374 27804 374 31687 174 33955
172 110 L/s 3elr 176 BL22 176 13036 1/ 1ni0s 76 23192 90 21882 104 31755 775 331958
376 751 1z 2Ee L/2 €206 177 13127 112 16s88 144 23280 14 27960 174 31813
4 133 21 o 3955 374 B2B9 34 13218 374 18390 172 23369 172 28037 1/2 31871
U e3s L 4625 35 8373 e 13309 63 18472 3/4 23451 374 28115 3/4 31928
172 €19 s noes brs G5B 174 12401 174 16565 T, e °1 28192 105 31965
e ers ;/2 4165 172 8542 122 13492 172 1v657 14 23632 174 28269 174 3204}
e poes ) /& 4225 344 BaZT 34 13583 376 18749 t/2 23120 1/2 28345 172 32097
174 1013 zx 2300 30 8711 50 13675 6% 18842 3/4 23801 3/4 28421 3/4 32152
172 1059 i s31s L/4 8756 14 13766 Y/ 5av3k e 23893 sz 28497 s 32207
376 1iC6 112 aake Lrz B8l 172 13857 172 19024 174 239682 Lrs 28575 124 32261
s 1152 N3 24 B96T 3% 13449 374 19118 172 24053 172 28643 172 32314
1r4 1261 “ £593 37 %052 51 1oL o5 o216 _ 3/4 24156 344 28723 374 37367 :
AT L4 4666 LA 9138 1F4 16132 e 19305 19 24243 o3 28795 107 12420
374 1299 1/2 4139 /2 5223 VT i4224 177 19994 i/4 24330 1/4 28873 114 32472
10 1249 L e ez 3/4 9309 374 14318 374 19466 1£2 24416 172 28947 1/2 32523
1re 1399 28 . LBt 30 9395 52 12402 6 1es7a 3/4 24502 374 29021 36 32574
12 1450 Lrs 4959 /6 9461 1/% 14500 Lrh L9eT0 80 24589 94 29095 108 32824
374 1400 L/2 5633 1z 9558 102 145927 12 19781 /& 24675 176 29168 Lr4 32874
1 1554 2% 5107 374 9654 /4 16484 374 15653 1/2 24760 172 29241 172 32723
s tees 25 :wz 39 9741 53 14776 67 19945 374 24846 3/4 29314 3r4 32771
e 1660 L4 5287 /4 9328 5% 14658 174 2063e 81 24932 %5 29285 109 32819
3% 1113 172 5332 /2 $91% 12 14950 372 30858 174 25011 114 25438 £/4 32888
2 11 | 34 3602 34 10002 374 15082 syl s 7z 25102 142 29530 172 32911
1sa 1823 28 ssa3 40 10089 54 15144 o8 50311 344 25181 3/4 29602 34 32959
142 1818 i74 2360 174 10177 V4 15236 16 20h02 82 25212 96 29673 110 33604
374 1634 12 5635 142 10264 177 15329 1f2 20493 174 25357 4 29744 144 33048
13 1950 34 812 374 10352 37% 15421 3% 20589 12 2544l 172 29814 1/2 33092
tih 2061 23 5789 41 10%45 55 15513 69 o076 374 25528 3/4 2988x 3/4 33135
177 #lce L6 5856 174 L0528 V4 15606 Ve 30767 &3 - 25610 97 29954 3% 33178
are 2162 2 5944 172 10816 172 1568 172 20858 174 25694 1/4 30024 174 33219
2 /4 4021 3/4 1670% /& 15790 374 20949 i72 25717 /2 30093 1/2 33260
) ! 374 25861 374 30162 3/4 33301
U.S. TRBLE 1154
Incies Onlg, Inctas Calo. Inches Gale. | Ynche N
IERTEITIET g te s Gala, Inckes Guls. Irchaa Cels. { Locbas Geln. Incleg Bale. | Iwchas Calya.
. GALLOGS
shieet caesciTr! 12 1132 24 3118 26 5526 a8 g
. 654 60 o108
a3 1rh 1167 1/4 3les 1f4 5579 176 eige 174 Loses L e es 15597 ¢s 17081
v 1 2 1203 vz 322 /2 S632 172 8250 172 10896 3 1/4 15538 174 17104
. ] M5 1238 374 3059 3/4 5605 376 B30k 375 10091 1/2 13403 172 15578 172 17126
. 27 13 1274 25 3306 37 5738 4 8361 61 11005 Mh A 374 19610 374 17147
r4 38 & 1311 /e 2 3] 5 13 13502 5 5653 ;
T Eo4 . 3354 174 5192 Ve 8417 174 11059 e 1288 85 ) 97 17166
12 50 V2 1347 172 3401 L2 5845 172 8472 12 11113 M 174 15898 e 17188
R f; 374 1384 /4 3449 3/4 5699 374 e528 34 11167 ”2 13080 b/2 15731 172 t712086
e <1§ t4 1422 26 3497 3% 5952 50 8543 62 11221 7,3/ {Z:‘;g 3/4 15776 374 17227
12 g AR Lra 3545 1/4 6006 1A 8639 174 11275 N 3 66 15815 98 11245
169 172 1497 172 3593 12 6059 172 Eoan 172 11329 174 13146 L4 15653 174 UT36a
374 125 341535 374 3642 3/4 6113 3746 8749 374 11382 123 /2 15651 12 11273
3 143 1s 1573 27 3690 39 6167 51 4595 63 11436 M e 374 15929 374 17295
174 161 174 1612 176 3739 14 6221 176 B35 174 b 13891 61 15966 99 17310
172 169 172 165 N ccl 260 11490 174 13939
o3 51 tr2 3788 /2 6215 172 8s16 172 11543 174 16004 14 17324
34 260 3/4 1650 374 3837 376 6329 3/6 8971 3/4 11595 ey 172 16041 1z 17338
4 220 16 1735 28 2886 %0 6282 52 5027 64 11650 M4 rons 344 18077 3/4 17350
174 241 t/6 1770 176 3935 14 6437 174 S0 14 11703 T taon se 1ells 1o 17361
/2 262 172 Sons 2 1/4 14129 o1
X 18lo 12 3905 172 6491 172 9137 1/2 11756 P 1/4 16150 L4 17376
IR 3/4 1250 3/&  403e 34 6540 3/4 9193 34 11809 1z laine t/2 1a18s 1/2 17378
5 307 17 1891 29 4084 41 6500 53 9246 85 11862 o AR 34 Lezzl 34 17305
};; §§Z y;’ 'Z“ Lrs 4134 174 6655 1£6 9304 174 11915 ’7‘,,, iZiZi e 16256 101 17388
36 379 AL 172 418 1/z 0709 172 9353 172 11963 1r2 14363 14 Je2sl
s 34 4234 3/4 6164 374 9414 3/4 12021 3 172 36325
[ 403 18 2055 20 4 . o 374 14409 34 16359
0 4284 2 6818 54 9470 66 12073
174 429 1/4 2097 /4 4335 174 6873 Y 78 14455 90 16393
172 455 : 174 es523 174 12126 174 14501 g
2 2139 172 43895 17z 6921 172 9580 1/2 12118 174 16426
3/4 481 3/4 7181 “ @ b 172 14547 172 16459
N 34 4436 374 0582 374 953% 3/4 12231 .
7 508 19 2224 21 4567 a3 1037 > 3/4 14592 3/4 16492
e 550 T EE| e S| Pu g | Pl B | Tl BR | i | oo e
Ed 13 3 M . A 2 2 5
374 591 3% §§§;’ ilz 4585 172 7147 t/2 9801 172" 12387 172 14721 :/; ;‘g;f;#
34 4640 374 7202 34 9856 3/4 12439
e 620 20 2395 32 4691 h 7256 1 3/% 14172 3/4 16619
174 €49 1a saen v & S 56 9911 68 12491 20 14816 92 16649
2 ers 17s Laso 1/1; “l62 174 7311 175 9956 174 12542 174 16881 14 16680
3/6 708 3/6 2527 AN YA 172 10022 12 12594 1/2 14995 172 16710
P f4 484t 36 1422 3/4 10077 3/4 12645
9 139 21 2572 33 ©897 .5 1433 57 3/4 14948 374 18739
1/4% 769 176 2616 174 4929 e 7532 101’:’:2 69 12697 81 14992 93 16768
172 8ol lrs Seis 174 10186 174 12748 174 15035 1r4 16797
1/2  scal i/2 1587 /2 10241 172 12799 5
34 E32 374 276 5 p V72 15019 172 16825
1o 832 s 3/4 5053 3/4 7662 374 10296 3/4 12850 374 15121
& 22 2751 34 5105 46 7697 58 10351 70 12901 374 16853
174 €96 /4 279 176 = . ! 82 15164 a4 16880
172 sz9 2179 4 5157 /4 71752 174 10406 174 12952 176 15207
sre eea 172 2841 /2 5210 1/2 7808 172 10461 172 13003 172 15248 174 16907
i1 e 3/4 2887 3/4 5262 3/4 7863 3/4 10515 3/4 13053 376 15291 /2 16933
e 1029 231“ 2933 3s 5315 47 7918 59 10570 T1 13104 83 15333 953/” ‘ZZZ;’
AR 2979 14 5367 /4 7974 174 10624 1/4 13154 174 15374 !
e xg:; ;55 3025 172 5420 172 8029 1/2 10679 172 13204 172 15616 1/‘2' 1;332
3671 /4 5473 3/4 8084 3/4 10733 3/4 13254 374 15457 2 N ioes
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TAHK CoAR SPECIFICATIONS FOR QUOTATION HUMBER B.D. 67-100-34 (0969} paTE September 24, 196%
- e . WEIGHT ,
CUSTUMER U.T.C. Fieet COMMODITY LPG-AA PER CAL. 4,858
S GALLONS
DOT 119 ARAOL HOmINAL - _ ALLOWABLE WEIGHT < < a
Y% Lleasa0w COMPTS L cavacity 33,809 . PER CALLON 5.1¢
GENERAL BATA:  sHELL capacity 33,800 cavs wecruoes _ 0 % ocutace MAXIMUM WT. ON RAILS 263,000%
LIGHTWEIGHT o ’ LENGTH OVER ) LENGTH OVER
OF CAR 38, 600# STRIKERS 64'-10" TRUCK CEMTERS S4'-6"
t e laRi MBS ] -y
Hewgny 15 -0% wiotrt 10 =55  papius 0F CURVATURE Car CaN NEGOTIATE 238 Ft.
1t -0 e 3
TAME: PLATE SECCIFICATION _ LeCao 128-B OUTSIDE DIAMETER: sWeLe _119.3"  yeppe  119.37
PLATE THICKNESS » shiett. /8% weaps _L1L/16"  LENGTH OVER SEAMS 56'-2%"
TaRK TESTED 1o . 340 posu. TANK INTERIGR PREPARATION Sweep Clean
HEATER PIPES: DESICH None INLETS - QUTLETS - NO. OF RUNS -
SIZE - MATERIAL -
;} BOOYy DESIGH KD (Nﬁ Underframe) RUNMING BOARDS Top of Tank - AAR Approved
END PLATEORM AAR Approved SAFEYY PLATFORM 2_Board - 4 Vav
BEAKES WABCOPAC HAND BRAKE Yertical Handwheel
TRUCKS:  DESIGR Barbex CAPACITY __.I.Q’Z-= Lot . JOURNAL B EARINGS Roller
WHEELS 36" One Wear HUDGUARDS None
BSSLHLATION: None JACKET None <
. VALVE SIZE
FITYIHGS: BOTYOM UNLOADING None AND TYPE - COHNECTION -
7 " varve size Ball Type, Angle, Flanged
OVERMEAD UNLOADING ___2-2 anvp TYpe __Steel DBody - SS Ball eire size 2-3" Steel
AR VALVE i1-2" SIZE AMD Typra}l Type . Angle Flanged,Steel Bodv-SS B
WASHOUYT Nozzgdlv Nong VACLUUM RELIEF VALVE None
SAFETY RELIE © 280.5p MANWAY COYE R 18" Pressure Type  TeLi TaLe None :
1 v -
THERMOMETER weLL __3/4" Steel SAMPLING LINE 5 Steel (S.S. Valve)
GAUGING DEVICE Siip Tube GASKET MATERIAL Chemical Asbestos
PAIKT:  FINISH Black and White Alkyd sTERCLLinG __ OAR-DOT
ADVERTISING None
BB EHGe Houe
RUBBER SADDLE Hone
P ECIAL 1.0 Joint Efficicney
DESICH 125-Ton Body Belsters ¢
e ATURES: Car Equipped with Excess Flow Valves
[ 4 ) -
G784 BTV, §/e¢d . . -
T - e e
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