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1. INTRODUCTION 

The U. S. Department of Transportation, Urban Mass 
Transportation Administration (UMTA), under Contract 
DOT-UT-10007, has engaged the Boeing Vertol Company 
to act as Systems Manager of the Urban Rapid Rail 
Vehicle and Systems Program. This program is an 
integrated development program directed toward improv­
ing high speed, frequent-stop urban rail systems. The 
overall objective is to enhance the attractivensss of 
rail transportation to the urban traveler by providing 
service that is as comfortable, reliable, safe and 
economical as possible. 

The objective of the State-of-the-Art Car (SOAC) is 
to demonstrate the best state-of-the-art in rapid 
rail car design, with two new improved cars using 
exis ting proven technology. Primar y goals f or the cars 
are passenger convenience and operating efficiency. 

The SOAC Test Program Plan and Procedures are described 
in Boeing Vertol Report Dl74-1007-l. The subsystem 
f unctional testing was conducted in accordance with 
these procedures by the car manufacturer, St. Louis Car 
Division, General Steel Industries, Inc. These tests 
were primarily conducted at the manufacturer's St. Louis 
plant during July and August 1972, with a few tests 
accomplished at the DOT High Speed Ground Test Center , 
Puebl o, Colorado between September 1972 and March 1973. 

This document, Volume II - Subsystem Functional Testing , 
p lus the following additional volumes comprise Boeing 
Vertol Report D174-10024, State-of-the-Art Car Final 
Test Report as specified in Section 17.1.4 .2 of the SOAC 
Detail Specification. 

Volume I 
Volume III 
Volume IV 
Volume V 

Component Testing 
Acceptance Testing 
Simulated Demonstration Test 
Post Repair Testing 
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2. INSTRUMENTATION 

The following facilities, equipment and instruments were 
used for the subsystem functional tests. 

2.1 FACILITIES EQUIPMENT 

Water Test Facility 
Hot and Cold Room 
100 VAC, 220 VAC, 440 VAC 
600 VDC 
120 PSI Air Pressure 
Switching Locomotives 
Car Building Facilities as required 

2.2 INSTRUMENTS 

Description 

Anemometer 
Anemometer 
Static Pressure Indicator 
Multimeter 
Thermometer 
Megger 
Foot Candle Meter 
Noise Meter 
Temperature Recorder 
Oscilloscope 
Oscillator 
Frequency Counter 
Hi-Pot Tester 
Digital Multimeter 
Digital Multimeter 
Ammeter 
Trainline Test Boxes 
Thermo-Anemometer 
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Manufacturer 

Taylor 
Alnor 
Dwyer 
Simpson 
Simps on 
Biddle 
Weston 
General Radio 
Honeywell 
Hewlett-Packard 
Hewlett-Packard 
Monsanto 
Associated Research 
Non-Linear Systems 
Hickok 
Weston 
St. Louis Car 
Alnor 
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3. TEST PROCEDURES AND RESULTS 

The subsystem functional tests were conducted to check out 
car subsystems prior to acceptance testing. The subsystems 
tests were primarily conducted at St. Louis Car during 
production of the cars although a few tests were conducted 
at the High Speed Ground Test Center, Pueblo, Colorado. 

The test procedures followed were essentially those contained 
in Section "B" of Document Dl74-10007-l. In some cases actual 
test procedures differed from Dl74-10007-l; e.g., the air 
comfort procedures. The procedures included in this section 
of the report are those that were actually employed. The 
results of the tests were recorded on data sheets which are 
included. The signatures on the data sheets attest to satis­
factory completion. 

It is to be noted the designations for Car No. 1 and Car No. 2 
used on the data sheets for the subsystem functional testing 
at St. Louis Car refer to the high and low density cars as 
follows: 

Car No. 1 - High density car 
Car No. 2 - Low density car 

This nomenclature is applicable to this volume only, as it 
was changed when the cars arrived at the HSGTC for acceptance 
testing. 

3.1 CAR BODY 

a. Body Compression, Vertical Load and Car Body Load 

The SOAC body frame and car body are substantially 
the same as the R-44 structure. Since the R-44 was 
subjected to compression and vertical load tests, 
the SOAC tests were waived. A review of this data 
was accomplished by Boeing Vertol and St. Louis Car 
engineers. 

The analysis of the structural changes that are 
unique to the SOAC was reviewed by Boeing Vertol 
and St. Louis Car engineers. These changes include 
windscreen structure, headlining, bulkheads, trim, 
bolsters and pantograph mounting. 

3 



b. Gathering Range and Couple/Uncouple 

1. Move two cars onto level tangent track. Orient 
cars #2 end to #2 end. 

2. Center coupler on #1 car. Offset coupler on 
#2 ~ar 3-3/8" to the hook side. Couple cars. 
Observe that cars couple properly without 
deformation or galling of hooks. 

3. Uncouple cars. 

4. Center coupler on #1 car. Offset 
#2 car 3-3/8" to the socket side. 
Observe that cars couple properly 
deformation or galling of hooks. 

coupler on 
Couple cars. 

without 

5. Uncouple cars. 

6. Center coupler on #1 car. Displace coupler on 
#2 car 3" upward or downward and roll the coupler 
head 5°. Couple the cars. Observe that the 
hooks do not deform or gall. 
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GA1~I-Ir:RING RANGE AND COUPLE/ UNCOUPLE (Contd 1 ) 

Test Results 

Test Date : 

Conclusions: 

Cur4r / /z 

Couple rs have sufficient gathe ring range • ____ t.d_e :S r 
'.fest DD ta: 

.1. Couple cars with couplers dis placed to "A" Sid~ of C enter 

4t2 End t) IC. ----~----'-==---------
2. Couple cars with couplers displaced to "B" side of Center 

#2 End _____ O_A-=~=---------

3. Couple cars with #-2 car rotated s0 

0 tt:_ 

Date : 

Date: 

Date: 
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c. Electric Couplers 

NOTES: 1. Fo r this test the air must be removed f rom 
the couplers. 

2. The following test will b e conducted u s ing 
the test box connected to coupler No. 2 
and the coupler control panel at No. 2 end 
of the car. 

1. Place the following circuit breakers on the LVCBP to 
the position indicated: 

CPLR On 

2. On test box observe and record: 

Ll-9 Illuminated . 

3. On test box p lace the £ollowing switches to the 
position indicated (lamps in the next paragraph 
will be illuminated momentarily) : 

Ll-10 On 

4. On test box observe and record: 

Rl-10 

Rl-11 

Ll-11 

Illuminate d 

Off for two seconds 
t hen illuminated for 
t en seconds (approx.). 

Off for two seconds 
t h en illuminated for 
t e n s econds (approx.). 

Observe tha t when hook switch is made that Rl-9 is 
illuminated on test box. 

5. On tes t box place the following switches t o the 
position indicated: 

Ll-10 Off 

6. On test box observe and record: 

Rl-10 
Rl-11 
Ll-11 
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Off 
Off 
Off 
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c. Electric Couplers (Contd.) 

7. On test box place the following switches to the 
position indicated: 

Ll-8 On 

8. On test box observe and record: 

Rl-8 
Ll-7 
Rl-7 
Ll-12 
Rl-12 

Illuminated 
Illuminated 
Illuminated 
Illuminated (Dim) 
Illuminated (Dim) 

9. On test box place the following switches to the 
position indicated: 

Ll-8 Off 

10. On test box observe and record: 

Rl-8 
Rl-12 
Ll-12 
Rl-7 
Ll-7 

Off 
Off 
Off 
Off 
Off 

11. On coupler control panel place the coupler control 
key switch to the ON position. 

12. On the coupler control panel depress the switches 
in the table below, observe and record lamps on 
test box, then release switch: 

De2ress Observe and Record 

a. Retrieve Ll-7 Illuminated 
Rl-7 Illuminated 

b. Advance Ll-11 Illuminated 
Rl-11 Illuminated 
Rl-10 Illuminated 

c . Uncouple Rl-8 Illuminated 
Rl-7 Illuminated 
Ll-7 Illuminated 

13. On the coupler control panel place the coupler con t r o l 
key switch to the OFF position. 

14. Place the following circuit breakers on the LVCBP to 
the position indicated : 

CPLR Off 

7 



Tef;t Result S0/\C . · Electric Couplers 

Test Date: P-19-7..J~-- Car # __ /~------

Conclusion: 

1. EP circuits func tion properly. ___ _x.l/,:....::· e:....;-s=-----
2. St'i'itchcs fL1nc ti on propcrly. _____ -1l/:-.:(:~,$"'---·----

- ;/!., 0 1,,,.1l/J_} . e ....... ~ 
Teste d Ry: t<::::V' ,, v.;;·-~ -~ .. ~-•-? ____ _ 

I ;.:--·7,__. -
a/L- c- . ,,..1/ 

Ap prov c d By ( En3 r) _,/ (' ~ ---f;:;:;,-, ,a,k,.,/ 

Approved Ily (Q.A.) ✓. - . ~ 

es~~17-7~z 
~-

Date: 

l)ate: J--/f-12 ... 

Date: ~-, ~ - z2.. 

• 

/\UG J n 1972 



S01\C Ele ctri0. ~:ol1plc1's B -;i ~C 

Test Dat c : ____ f_-~/_1/- Z2-=---- Cur #. _ ____.;2"'""_,. ____ _ 

Conclus ion : 

l. EP circuits function properly. ____ l....,;f C.5 

2. Switche:.'s function propcrly. ______ v-~s--. __ _ 

'.rested By: Date: ----------
Approved By D~te :~_? ____ _ 

Approved By Date :_..,.,6'...___--..;....I _?f._-_7_2._ --, 

• .. 

.. 

• 

\ 
\. -
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d. Camber 

1. After the car body is complete, including underframe 
equipment (not including trucks) level bolsters at 
#1 end of car. (Support cars at lateral pads only.) 

2. Sight the "A" side bottom side sill at three places 
(centerline of bolsters and center of car). 

3. Repeat step #2 for "B" side. 

Note: Use a transit for sighting and use rod 
calibrated to 1/64 of an inch. Arithmetic 
average of readings at "A" and "B" wil l b e 
the datum for determining deflection at "C". 

A C B 

--------- --·-- -- ·- --- --------

f 
B C A 

10 
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CAMDJ:IZ (Cont'd.) 

'rest Results 

Test Dute: __ · _g~,/2--'-'-8_,·· ~/~/,_A_✓~---­
~ I 

'rest Conclusion: I• 

_-:;?-q_~,q 

Car # I /-/.~.L?. c · i, 

1. Cur. has pos:i.tive camber 7c• __ .....___ ______________ _ 

A + l3 c- (A + B) . 
S:ide /\. n C ?. 2 Camber 

.. . 

A 1 3/l{. l-S/16 7/8 21/lG - 14/16 = 7/16 7/16 

A 1-1/16 27/32 1-5/16 61/61~ 81V6ll - 61/6li = 23/64 3/8 

D 3-1/2 3 3-11/16 3-1/11 3-11/16 - 3-4/16 = 23/64 7/16 

ll 3-3/8 3 3-11/16 3-3/16 3-11/1.6 -'3-3/16 = 1/2 1/2 

Tested By: £ C~ ~<---<-.~-. ,c:;.......--("_v....:....•·-•·.-r)-'-"------ Date: 
1. • • l .,./' ✓ 

Approved By (Engr): C, . _..//..--;:f ) <.....<.~.~::::::::2, 

Approved By (Q/A) : /,(). ~- ::.Q<= 

11 

Date : __ -.:./?,_.,_.0--=P~--~/_:,;,_- _2 __ 
1 

Date: cf>/ ,¥--/2.2 __ 
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d. CJ\MDER (Cont'd.) 
. . 

Test Results 

Test Date :. ___ z_._-_/_~_-_)_2. ____ ' __ Car # 2... 

. Test Conclusion : 

1. Car has positive camber __ A......__:__,_i..,_r ..... b:..-· __ /5_.!_¾_✓...;..::~::_. __ _ 

~ A + B (A + B) 
SidP A B C 2 C - 2 Camber 

A 4-1/2 3-3/4 4-9/16 4-1/8 4-9/16 - 4-1/8 7/16 

B 9-7/8 9-1/4 10-1/8 9-9/16 10-1/8 - 9-9/16 9/16 
. . - . . . - . _,,, 

Tested By: ·..-4~ ~ Date: ~ //..2. I / 2------,7,;c..~_,,,_ ___ _ 

Approved By (Engr.) ~ • 4::,(9----,c~ 

Approved By(Q.A.) .LtJ. ~,{) 
Date : _ __:;Z~/2:.....c..,,:2.:=--...c..Z--:Z..,""""'--

-Da~e : __ ~_-_/ ~_-...;?;......;:;;:J...=---

,. 

12 
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e. Clearance Check 

1. Pass completed car with airsprings properly 
inflated through SOAC clearance gauge. 

2. Note any interferences. 

13 



==---. 
e. CLEARANCE CHECK (Contd.) 

Test Results 

Test Date: ------------
Conclusion: 

Car# ___ ..._ __ _ 

l. Car passes through the .clearance gaur~. 

Tested by:_________________ Dat e: ________ _ 

Approved by(Cngr.) ____________ _ Dat e: -----
Approved by(Q.A.) ___________ _ Dat e: _ _ ___ _ 

/'Jl C> R /EC O/< /:> ,::5 r- ~~~ T /-,; /.1 V / ~ G ,,(_J,,✓.-:-✓.r-- ,v 

PE/7 /.::-o/;? M /: ,0 · 
/)//TA SHEET /)/ o T / /V / ::::- / L E"" S 

' j 

) 
'· 

.., .. 
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e. CLEARANCE CHECK (Contd.) 
Test Results 

Test Date: ------------ Cai:- # 2., -------
Conclusion: 

1. Car passC?s through the . clearance gaU!'"'. 

Tested by:_________________ Date: __ __._ __ _ 

Approved by(Engr.) ------------- Date: -----
Approved by(Q.A.) ____________ _ 

Date: -----
/VO ~ £:: C 0 / {0 or- T/S~ /~A~✓//~ C 8r[ 

' PE/{~ORftl ,c/_) 
i 

/DA TA S/-/EC r /YO T //✓ /=""/L-p-s 
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f. Curve and Clearance 

1. Move #1 end of car onto the transfer table. 

2. For floor height= 3' 10-1/2" move 
table 10' to the l eft and right of 
(145' curve, 10° 42" truck angle). 
there are no interferences. 

the transfer 
centerline 
Observe that 

3. Move #2 end of car onto the transfer table and 
repeat step #2. 

4. Couple cars with #2 ends together. Pull cars 
through a 145' curve. Observe that there are no 
inteferences between bonnets. 

5. Repeat for 3' 5-1/2" floor height for CTS. Move 
the transfer table 5 '1-7/ 16" to the left and r ight 
of centerline (295' curve 5° truck angle). Observe 
that there are no interferences between truck and 
car body. 

6. Move #2 end of car onto the transfer table and 
repeat Step 5. 

16 



f. CURVE AHD CLEARANCE (Contd. ) 

Tcc.t Results 

Test Oat C =--~--..,L.Z;:;..._v-_-_,;?;__..:1-_· · ______ _ Car 4t_· __ l __ · __ _ 

Test Conclusion~ 

1. There arc no interferences between car and truck on the ~n end. 

0\( 

2. There are no interferences between cnr and tru~'k on the #2 end. 

ol< 

3. There are .no iuterferences between cars when #2 ends arc couplcc1. 

OK 

L r D ~r-
Testec1 By : _ __.:='-__ n_r __ ;.._·/_--·_1_.J ________ _ 

Approved by (Enzr. ·[:Ji.J.f;;f_;__,/~1//. .) _::~a---

Approvcd by (Q.A) J:J} Q,.J'si. 

17 

Date: f-2f·· J.~ 
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f. CURVE AND CLEARANCE (Contd.) 

Test nes ults 

Test Date: ___ &-_~-~-~--.... z_·._'J.. _____ _ Car# --------, 

Test Conclusions 

1. There arc no interferences between car and truck on the 4H end. 

2. 'J.'here arc no interferences between car and truck on the #2 end. 

Ok 

3. l'here nrc no interferences between cars when #2 ends arc coupled. 

0~ 

Tes t eel Dy: ) /(i: EI') 

·. c:i/2C· 
Approved by (Eng1; .~1·; / '-.,:~t'--'1~.c!-<.c---· ___ _ . ,,. 7 " ) 

Approved by (Q.A) /- lJ. ~Q_ 

. :., - 2. g - ,) .-~ 
Date: <-- -------

18 
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g. Air Comfort 

Heating and Air Conditioner Operation 

1. Remove the four thermostats from sensor No. land 
connect one of the R-44-lC-3 test boxes to the 
sensor as follows: 

R-44-lC-3 

1 

Sensor Assembly 

59° (Heat) 
2 
3 
4 

71° or 72° (Cool 1) 
74° (Reheat) 
76 ° (Cool 2) 

2. Repeat item l for sensor No. 2 and the other 
R-44-lC-3 test box. 

3. On both the R-44-lC-3 t est boxes place the 
switches to the position indicated: 

l 
2 
3 
4 

On 
Off 
Off 
Off 

4. Place the following circuit breakers on the LVCBP 
to the position indicated: 

H 
HHl 

On 
On 

5. Place the following cir cuit breakers on the HVCBP 
to the position indicated: 

FH On 

6. Obser ve and record: 

Floor Heat Off 

7. On test box that is conn ected to sensor No. 1 
place switch No. l to the OFF position. 

8. Observe and record: 

Floor Heat On 

9 . On test box that is connected to sensor No. l 
place switch No. l to t he ON position. 

10. Observe and record : 

Floor Heat Off 

19 



g. Air Comfort (Contd.) 

11. On test box that is connected to sensor No. 2 
place switch No. 1 to the OFF position. 

12. Observe and record: 

Floor Heat On 

13. On test box that is connected to sensor No. 2 
place switch No. 1 to the ON position. 

14. Observe and record: 

Floor Heat Off 

15. Place the following circuit breakers on the HVCBP 
to the position indicated: 

FH Off 

16. On the motorman's console press the 
AIR COMFORT ON switch. 

17. On test box R-44-lC-2 observe and record: 

L2-27 
R2-27 

Illuminated 
Illuminated 

18. On test box R-44-lC-l observe and record: 

R2-27 Illuminated 

19. Place the following circuit breakers on the 
HVCBP to the position indicated: 

FH 
OHH-1 
BF-1 
A/CC-1 

On 
On 
On 
On 

20. Using the table below check the heating and air 
condit ioning system: 

SENSOR NO. 1 
SWITCH SETTING 

A) 1 Off 
2 Off 
3 Off 
4 Off 

20 

OBSERVE AND RECORD 

FH On; OHH-1 On 
BF-1 On (at low speed) ; A/CX::-1 Off 

I 



g. Air Comfort (Contd.) 

SENSOR NO. 1 
SWITCH SETTING OBSERVE AND RECORD 

20. B) 1 On FH Off; OHH-1 Off 
2 Off BF-1 On(at low speed) 
3 Off A/CC-1 Off 
4 Off 

C) 1 On FH Off; OHH-1 Off · 
2 On BF-1 On (at high speed) 
3 Off A/CC-1 On (with reheat) 
4 Off 

D) 1 On FH Off; OHH-1 Off 
2 On A/CC-1 On (without reheat ) 
3 On BF-1 On (high speed) 
4 Off 

E) 1 On Same as D) except A/CC-1 
2 On at max. cool 
3 On 
4 On 

21. On the motorman's console press the AIR COMFORT OFF 
switch. 

22. Observe and record: 

All heating and air conditioning - Off 

23. On the motorman's console press the AIR COMFORT ON 
switch. 

24. Observe and record: 

Heating and a ir conditioning system 
same as in 20 E). 

25. On test box connected to No. 1 sensor place the 
switches to the position indicated: 

1 
2 
3 
4 

On 
Off 
Off 
Off 

26. Place the following circuit breakers on the HVCBP 
to the position indicated: 

OHH-1 
BF-1 
A/CC-1 
FH 
BF-2 
OHH-2 
A/CC-2 

21 

Off 
Off 
Off 
On 
On 
On 
On 



g. Air Comfort (Contd.) 

27. Using the test box connected to sensor No. 2 and 
observing system No. 2, repeat item 20 through 
item 25. 

28. On the motorman's console press the AIR COMFORT OFF 
switch. 

29. On test box R-44-lC-2 observe and record: 

L2-27 
R2-27 

Off 
Off 

30. On test box R-44-lC-l observe and record: 

R2-27 Off 

31. Place the following circuit breakers on the HVCBP 
to the position indicated: 

FH 
BF-2 
OHH-2 
A/CC-2 

Off 
Off 
Off 
Off 

32. Place the following circuit breakers on the LVCBP 
to the position indicated: 

H 
HH-1 

22 

Off 
Off 
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g. AJJ~ COMFORT (Co: ~l.) 

Test Rc!sults 

Test D,rt c : ___ 7 - 7._,. G"- 17-.. Carfi / ---~------

Conclusion: 

1. "A11 Encl ttn.i. t r e!::ponds to t}1ermm;tc..1t: !Jes - -·-i 
II B II f,nd unit resronds to th c r 111ostnt 3/_e ~S 

· Test Data: 

Condit:i.o!! (O:::--'Open, C==CJ.oscd, ;::::open or Closed) R~sul t 

l. Fl~esh /\il' Overhe.:.id Thermo. 

35° 70° 7 2° 74° 75° 

C 0 0 0 0 

C 0 0 0 0 

0 0 0 0 0 

•): C 0 0 0 

" 'i: C, C 0 0 

-;.,• C C C 0 

,;.- C C C C 

2. L,1yovP.r The:rm Clo:;ed . 

23 

Duct Thcr·m . 

76° 
Full Overhead .:ind 

0 Floor Ht'at o~~ . 

C 9 J(W Ove1-lw,1cl HP.,lt 
ON Floot' Hf>ut o;~. 

0 Floor Heat ON . 
9 1(\1 OverhP.atl Heat 

* All Heat OFF . 

-;_. 9 Kl·! Overheacl Heut 
Mot1ulated CooU.ng. 

* \ Moclula·:ted Cooling 
No }!ea t . 

.,.. . Full Cooli ng. 

floor llca1· o:r. 

Date: 7- c?. .<; .. '7? ----··----- .. <...,.._ 
))u 1· e : __;:__:_Z..~?.--· _Z :.7-,_. ... -----.:.. 

1J,1tc~ : __ ~ zb-- -.J;J~-- -

01~. 

ON 

:• 11 ,.... .., i · . j / t 
I I' ' I l I l l I . 



g. /\TH co;•]FORT ( C0nt~ rl .) , 

Test Date: Car~t 

Conclwdon: 

1. "A" Encl unit resporn1s to thermostat _______ ·f;e,5 
"B', Eml unit responch; to thermostat / e..S 

J 

Test Datn: 

.Concl:t t :i. cin (O==Open > C=Cloi; ed> -;:=t);?c~n or Closed) 

1. I'l.~esh Air 

3tO ;) . 

C 

C 

0 

o): 

Ov e1:·)1 cit u 

70° 

0 

0 

0 

C 

C 
,, 

I \ 

C 

C 

7 ?.o 

0 

0 

o· 

0 

C 

C 

C 

2. Li:lyovcr Thcn:1 Clo~;ccl . 

J\pprovc•cl 

Th ermo . 

7qo 

0 

() 

0 

0 

0 

C 

C 

7S 0 

0 

0 

0 

0 

0 

0 

C 

24 

Duct 

l_ • 

Therm. 

7G 0 

0 

C 

0 

-:: 

* 

D,tt c: 

full 0ver1iectcl .:iml 
Flom~ He~1t ON. 

9 K\·J Oved1 er1cl Hent 
0:'1 floor. Hent UN. 

Floor He~t 01~. 
9 J(W Overhead Heat m: . 

/\ll Heat OFF.· 

9 K\'! Ovcd1ci1c.l Heat ON 
Modulat eel Cool.in6 . 

Modulated Cooling 
No Heat . 

Full. ·Cool.i ng. 

o--f e- 7 .2 ---
n.11·1~ : __ £-I t - 7 2_ -·--

D,1t·f• : ___ ~--/J, ~ 2.z ______ _ 



h. Water Test 

1. Spray roof evenly with water at a rate of 40 gallons 
per minute and nozzle pressure of 40 psi. 

Note and repair all leaks. 

2. Spray completed shell with water at a rate of 
120 gallons per minute and a nozzle pressure of 
40 psi. 

Note and repair all leaks. 

3. Spray completed car with water at a rate of 120 
gallons per m±nute at a nozzle pressure of· 40 psi. 

Note and repair all leaks. 

25 



h. tU\TER TEST (Contd.) 

Test Rcsul-L-c; 

• Test Date: r'!r- I cj . .., 72- Car H .1. 
-

Test Conclusion: Date Inspection 

1. There are no leak!. in the roof. 11 -:i..;i..- / ~ 

2. Thc1.~e are no leaks in the shell. :3-G,-?)._ 

3. There are no lcr1ks in the completed car. &'~ 9 - ? ::l. ' , ... .... ,..,~ 

. . . . 

Date: tf--/y'-7?-

~ -

26 
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h. WATER TEST (Contd.) . 

0 Test Hcsults 
( . 

Test Dilte: ---------------

.. c: 
( 

Test Conclus ion: 

l. There arc 

2. There arc 

3. There arc 

Tested 

no 

no 

no 

lc..ikr. in the roof. 

lcakr, in th<! shell. 

lc,!LS in the completed 

27 

Car # ___ 2. ___ _ 

Date Inspection 
S:---12-2:L 

Cu.I'. 

Date: 8-- I 7' -2 ~l. 

Date: J'-/ J-7:? 

Dat c: rf' - / 7: ? -::l-



i. End Door 

End Door Procedure 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

EDL 
EDS 

On 
On 

2. On the motorman's console place the END DOOR switch 
to unlock position: 

3. On the motorman's console observe and r ecor d: 

End doors unlocked indicator - Illumina ted 

4. On text box R-44-lC-l observe and record: 

5 . Observe 
can be 

R2-2 3 
R2-24 
L2-24 

and record 
opened. 

that 

Illuminated 
Illuminated 
Illuminated 

end door is unlo cked and 

6. On the motorman's console p l ace the END DOOR switch 
to the locke d position. 

7. On the moto r man' s console observe and record : 

End door indicator Off 

8. On test box R- 44- lC-l observe and record : 

R2-2 3 
R2-24 
L2-24 

Of f 
Of f 
Off 

9. Using the k e y s u pplie d, open the end d oor , observe 
and record that when the e nd door is open t hat t h e 
END DOOR UNLOCKED INDICATOR on the motorman 's 
con sole i s illuminate d. 

10. Place the following circuit breakers on t h e LVCBP 
to the position indicated : 

EDL 
EDS 

28 

Off 
Off 

•· 
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- i. END DOOR (Contd.) 

' 
~rest Date : __ ,_1_-_;.....2,_9_-_1_2-___ _ Ci.ll' - 4t _ ___,l~---

... . . . , 

Conclusion; 

l. Encl Door Lock El£!ct1'ically _____ ---'41'+-=e~5'---_ 

/"" . , 

{ 
,_( 

·--. 

2. Ernl Door Lock Mcch~nicully ves 

3. Encl Door Unlock Elcctrir:ally or Mechanically 

End D001.' Unlock Electrically from Outside 

s. Encl Door Latc:hes with out assistance 

Tes t Datu: 

1. Opening Force 25' Lbs. 

2. Closing Force q Lbs. 

Approved 

Approved 

29 

yes · 
yes 
ye5 

. r ., 

. . 



:i. END DOOR (Contd.) . . . ·. . . . .: .· , • .. · .. 
:_' . 

.. , . . · . . . 
: • f : , ... .. . 

.··: ·:·: :: : . 
. . ·. ·. ; , , . 

\ ,: -

'\ . .· . 

~,. . . .. · . :· ·~·- . 

' . 
_, 

1'cst Date : ____ g'._-_2,____,J _ __,;~-- ' , . 

Cur 4t ___ 2.,:..;;;,... __ , 

•. . Conclusion: • i ' . 

. l. End Door Loe~, EJ ect1•ir.ally ______ ..:~e S 

-2. End Door Lock Mc<;hanically ______ ___.lj'-e;;__.S_ 
' . ; 
... 

. 
3. End Door Unlock E~cctric..tlly or Mechanically 

. . .. . . . . : .. ... 'I End Door Unlock Eicctric:ally from Outs ide 
·;.: ·.·.. ·-

-·· ·S. Bml Door r,ut ecl1cs without assistance 

Test Uata: 

l. Opening Force 21 Lbs. 

2. Closing Force 7 Lbs. 

-I 

Tested D~ /;('~ 

Approved By(~ngr,)~,,...;.~ 

Approvc,cl Dy (Q ./1,) /tJ, :ze;..,Q 

30 
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j. Side Door 

Side Door Operation 

1. Place the following circuit breakers on the LVCBP to 
the position indicated: 

D-8 
24 
DC-1 
DC-2 

On 
On 
On 
On 

Note: In junction box #1 connect jumper between 
terminals 88 and 110. 

2. On test box R-44-lC-l place the following switches 
to the positions indicated: 

L2-7 
Ll-15 

On 
On 

3. On the motorman's console observe and record: 

Side doors closed indicator - Illuminated 

4. In the cab unlock the "B" door control unit. 

5. Observe and record: 

On motorman's console side doors closed 
indicator - Off 

On "B" door control unit zone signal lamps -
Illuminated 

6. On test box R-44-lC-2 observe and record: 

L2-7 
Ll-15 
R2-7 
Rl-15 

Off 
Off 
Off 
Off 

7 . On test box R-44-lC-l observe and record: 

R2-7 
Rl-15 

Illuminated 
Illuminated 

8. On 11 B11 door control unit press the DOORS FORWARD 
OPEN switch. 

31 



j. Side Door (Contd.) 

9. On test box R- 44-lC- 2 observe and record the follow­
ing while switch in Item 8 is depressed: 

R2-2 
R2-l 
Ll-15 
Rl-15 

10. Observe and record: 

All "B" doors - Closed 

Illuminated 
Illuminated 
Off 
Off 

11. On "B" door contro l unit press the DOORS REAR OPEN 
switch. 

12. Observe and record : 

All "B" side doors - Open 
All "B" side door signal lamps - Illuminated 
Zone signal lamp above DOOIBREAR switch - Off 

13. On "B" door control unit p ress the DOORS FORWARD 
CLOSE switch . 

14. Obse rve and record: 

All "B" doors - Open 

15. On test box R- 44-lC-2 observe and record the follow­
ing while swi tch i n Item 13 is depr ess ed: 

R2-3 Illuminated 

16. On " B" door control unit pr ess the DOORS REAR CLOSE 
switch. 

17. Observe and record: 

All "B" doors - Closed 
All "B" doors signal lamps - Off 
Zone s i gnal l amp above DOOR REAR switch - Illuminated 

18. Lock t h e " B" door control unit. 

19. Observe and r ecord: 

On motorman ' s console s ide doors close d 
indicator - Illuminated 

20. Using key open the last door on the " B" side f rom 
the crew station . 

32 
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j. Side Door (Contd.) 

21. Observe and record: 

On motorman's console side doors closed 
indicator - Off 

,,u. 

On door that is open signal lamp is illuminated. 

22. Unlock the "B" door control uni~ press the 
DOOR REAR CLOSE switch; lock the "B" door control 
unit. 

23. Observe and record: 

On motorman's console side doors closed 
indicator - Illuminated 

All "B" doors - Closed 

All "B" door signal lamps - Off 

24. Unlock the "A" door control unit. 

25. Observe and record: 

On motorman's console side doors c .losed 
indicator - Off 

Zone signal lamps on "A" door control unit -
Illuminated 

26. On test box R-44-lC-l observe and record: 

Rl-15 
R2-7 

Illuminated 
Illuminated 

27. On test box R-44-lC- 2 observe and record: 

L2-7 
Ll-15 
R2-7 
Rl-15 

Off 
Off 
Off 
Off 

28. On "A" door control unit p r ess t he DOOR FORWARD 
OPEN switch. 

29. Observe and record : 

All "A" doors - Closed 
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j. Side Door (Contd.) 

30. On test box R-44-lC-2 observe and record the 
following while swi tch in Item 28 is depressed: 

L2-l 
L2-2 
Ll-15 
Rl-15 

Illuminated 
Illuminated 
Off 
Off 

31. On "A" door control unit press the DOOR REAR OPEN 
switch. 

32. Observe and record: 

All "A" doors - Open 
All "A" door signal lamps - Illuminated 

33. On "A" door control unit press the DOOR FORWARD 
CLOSE switch. 

34. Observe and record: 

All "A" doors - Op en 

35. On test box R-44-lC-2 observe and record the 
following while the switch in Item 33 is depressed : 

L2-3 Illuminated 

36. On "A" door control unit press the DOOR REAR CLOSE 
switch . 

37. Observe a nd r e cord: 

All "A" d o ors - Closed 
All "A" door signal l a mps - Off 
Zo ne signal lamp a bov e DOOR REAR switch - Illuminated 

38. Loc k the "A" door c ontro l unit. 

39. Observe and record: 

On motorman's console SIDE DOOR CLOSED indicator -
Illuminated 

40. Using the key open the last door on the "A" side 
from the crew station. 

41. Observe and r ecord : 

On motorman's console SIDE DOOR CLOSED indicator - Off 
On the door that is open, door signal lamps -
Illuminated. 

34 ' 
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j. Side Door (Contd.) 

42. Measure and record the voltage between the 
56970518 relay panel door control "A" side 
terminal "34" and car body ground. 

43. On the motorman's console depress SIDE DOOR 
BYPASS switch, repeat Item 42, then release switch. 

44. Unlock the "A" door control unit, press DOOR REAR 
CLOSE switch, lock "A" door control unit. 

45. Observe and record: 

On motorman's console side door closed 
indicator - Illuminated 

Al l "A" side doors - Closed 

All "A" side door signal lamps - Off 

46. Place the following switches on test box R-44-lC-l 
to the position indicated: 

L2-l 
L2-2 

On 
On 

47. Observe and record the fo llowing: 

On test box R-44-lC-2, R2-l and R2-2 - Illuminated 
All doors on "B" side - Open 

48. Place the following switches on test box R-44-lC-l 
to the position indicated: 

L2-l 
L2-2 
L2-3 

Off 
Off 
On 

49. Observe and record the following: 

On test box R-44-lC-2, R2-l and R2-2 - Off 
On test box R-44-lC-2, R2-3 - Illuminated 
All doors on "B" side - Closed 

50. Place the f ollowing switches on test box R-44-lC-l 
to the position indicated: 

L2- 3 
R2- l 
R2-2 

35 

Off 
On 
On 



j. Side Door (Contd.) 

51. Observe and record the following: 

On test box R-44-lC-2, R2-3 - Off 
On test box R-44-lC-2, L2-l, L2-2 - Illuminated 
All doors on "A" side - Open 

52. Place the following switches on test box R-44-lC-l 
to the position indicated: 

R2-l 
R2-2 
R2-3 

Off 
Off 
On 

53. Observe and record the f ollowing: 

On test box R44-1C-2, L2-l and L2-2 - Off 
On test box R-44-lC-2, L2-3 - Illuminated 
All doors on "A" side - Closed 

54. Place the following switches in test box R-44-lC-l 
to the position indicated: 

R2-3 Off 

55. Observe and r e cord the f ollowing: 

On test box R-44-lC-2, L2-3 - Off 
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j. SIDE DOOR (Contd.) 
· ' . ' ·. 

Test Results 

Test Date: 
Car 4t __ ...s:f:--· __ 

.. . . 
Conclusions: 

l. "N' Side Doors rci:;pon~ to "A" Sic1e Conductn,:-' s Pc1nel. __ y#-·-=e5r:,.,x__ 

2. ''13 11 Side Doors respond t o tfllff Side Conductor's Puncl._~r-e;....11Sr;__,_ 
3. Side Doors res pond to trainline s:ignnls. __________ 4/..,.t:.-.'S'.:...-

4. Trninlines res pond to "/\'' and ,:nu Side Conductor's Panel. f«::.S 

Test Data: 

l. Door Open 'l'imc. ___ -4--/...;.;~(,'--___ Seconds. 

2. Door Close Time. 2 · () Seconds. ---------
I 

Tested By: di a~. 
Approved by (Engr.J ~ 
Approved by (Q~A.J 4 . ..1~ 

37 
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Datcq/f ff/J. 
·oate 7-2~· 12, 

I .. 
Date 7-1-7-22 



j. SIDE DOOR (Contd.) 

.. ·· . . 

Test Results 

Test 'Date: J ~ :2 f- 7 2.. ------------- Car #. __ 2-... __ 

Conclusion5: 

1. · "A" Side Doors respond to "Nr Side Conductor.' s Pnnel._<p.b't­

•. 2•· "B" Side Oool~s res pond to "D" Side Conductor's Punel. i.,rc.J'S -...;,c..;..c-~-

3. Side boors respond to trainline signals. _______ ~o/~~~9~~~-

·· ·· .. : "4~ Trainlincs respond to "N' and "P" Side Conductor's Panel. t!C.S 
I 

Test Data: 

1. Door Open l'iinc. ___ ..:;./_.;...l=-~:....-----Scconds. 

2. Door Close Time. ___ i;__;_._O _____ Seconds. 

Date 

Date <r- J-f• ?&-
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c-
k. JACKING PROCEDURE 

1. The car may be jacked only at jacking pads (four) 

places. 

2. 'rhe car must be jacked evenly at opposite side jacking· 

pads. 

3. 'rhe car may be jacked at either end or both ends simul­

taneously. 

4. May be jacked for car weight at rail of 113,000 lbs. 

Test Results 

Test Date: 

Conclusions: 

car Number: I 

Jacking tests were performed satisfactorily with no evident 

permanent set in car structure. c Test Data: 

1 end sill pads only (2 points) 1 . Car jacked at No. 
average load per jack /~ 300 lbs. 

2. car jacked at No. 2 end sill pads only (2 points) 
average load per jack /4 .3 0() lbs. 

3. Car jacked at No. 1 and No . 2 end sill pads simultaneously 
(4 points) 

14 300 average load per jack lbs. 

Tested cy , ~ {. ' ~ ~~ Pate: A (JC .4/>L 

Approved by (Engr.): :~- ~ })ate: 

Approved lJ¥ (QA), ~ - ~-Q...._ __ nntc: 
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k. JACKING PROCEDURE 

1. The car may be jacked only at jacking pads (four) 

places. 

2. The car must be jacked evenly at opposite side jacking 

pads. 

3. The car may be jacked at either. end or both ends simul­

taneously. 

4. May be jacked for car weight at rail of 113,000 lbs. 

Test Results 

Test Date: 

Conclusions: 

IJvq II /22. 
) 

car Number: 2 

Jacking tests were performed satisfactorily with no evident 

permanent set in car structure. 

Test Data: 

1. Car jacked at No. 1 end sill pads only (2 points) 
average load per jack / 4~oo lbs. 

2. car jacked at No. 2 end sill pads only (2 points) 
average load per jack / 4 ~ a o lbs. 

3. Car jacked at No. 1 and No. 2 end sill pads simultaneously 
(4 points) 
average load per jack / 4 ::3co lbs. 

/tLI G. I I/? i. 
' 

A u c; /I /12.. , 
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1. Windshield 

1. With windshield in position and locked, measure 
force required to unlock both latches. Measurement 
should be made at f inger grips. 

2. Check that latches do not foul the windshield when 
opening. 

3. Measure force required to push windshield away from 
seals. Measurement should be made at the frame 
midway between latches. 

4. Check that windshield folds back greater than 99°. 

NOTE: Windshield will foul the windshield wiper. 
Use caution so as not to damage the wiper 
arm. 

41 



Test Result . SO.AC · ... Windshir:!lcl 

. ... ·• . 

Test Date:_&- I :l- tz ·.car# J __ .;...;;.;:... ___ _ 

Conclusions: Windshield can be opened as an emergency exit. ____ _ 
.. . .. 

Test· Data: .... -· : ·Tqf> . . : '2>0111'/'1 
.. 

•. · ···- -1.·---Latch · unlock force '2.S- - . -' I · lbs. ---=-----....;._--· 
I 

2. · Windsh.ield open force __ 2_/f'-~-';:..'-____ .lbs. 

. 3. Open Angle · 9lJ · 

I 

Tested By : _ _,_7'--e_ . .....,f)"-. -"-' ...,.'1?._,_}..;....;,..l'"""'fJ,,._JQ-,,_.,c_r _____ _ 

od:.7 / 
-f/J J\pprov.etl by 

Approved by 

(Eng . )d,L ~ ,::..,(~.-r/l-

(Q .A.) ;t,J), .rRk=:'.\t.,,_,---

42 
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Date: £-~ -- I 9 ... t' Z 

Date: y .... /9'- 7<~ 

Date: 8- -19 .. 72 



Test Result SOl\C Winds hi el cl 

·,-

Test Date : d;,, - (.2 _,.~ ;J- . Car #. ____ 2.,~---

Conclusions: Winds hield can be or,ened as an emergency exit. ------

Test Data: ,or 
1. Latch unlock force ___ f_;,._,_,_·3_' /.._f_:iS_' •. __ l_-:-;,_'._.!J_-__ lbs. 

2. Winds~Jield open force _Z;J. ~~ lbs. ---------
3. Open Angle ·90 ·-/- 0 

Test ed Dy :_-L!fJ.1 ~~~O ,. 
c ,./ ; ...... // I 

·n 11/1 Approved by (E11g ) •" 1 -"· , ·
1

· ,, ' . .. __ ., /')/ ✓ J.J/- - ,.,. . , . --~ ~·,_·•,_✓_. ~_._ ... _ ·<-'-'--~----

Approved by (Q.A.)__./~,~~~k~<~~-/-r-:J~r~c-e~c~~~:1_,·_, ____ _ 

C 
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Date: .§Jl ..-- / 2 - j' ;) .. -

Date: !: - I,/- ;/7. 

. Date : ,y _... f .1 - / )_-" 



3.2 LIGHTING 

a. Headlights and Tail Lights 

Head and Tail Light Operation 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

Cutout Cont. On 

2. On the motorman's console unlock the FORWARD-REVERSE 
switch. 

3. Place the FORWARD-REVERSE switch to the FORWARD 
position. 

4. Observe and record: 

Head lamps 
Tail lamps 

Illuminated 
Off 

5. Place the FORWARD-REVERSE switch to the REVERSE 
position. 

6. Obse~ve and record: 

Head lamps Off 
Tail lamps (#1 end) Illuminated 

7. Place the FORWARD-REVERSE switch to the OFF position. 

8. Observe and record: 

Head lamps 
Tail lamps 

Off 
Illuminated* 

*Tail lamps will be OFF if CPLR pins are advanced. 

9. Place the FORWARD-REVERSE switch to the FORWARD 
position. (NOTE: The switch will remain in this 
position unless otherwise specified.) 

10. Aim the headlights. 
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' -- ·· 

a. HEAD AND TAIL LIGHTS (Contd.) 

Test Rc~ults 

\ 

Test Date: 1 - ] -;-12---....,....---'--"---.:...-

Conclusions : 

l. l leadlights function 

2. Headlights ill.mc·d ,r 'i - i (. 

3. B<1ck-up lights aimed 

ti. Back-up lights fu'nction 

5. Taillights #1 End function 

6. Taillights #2 End Function 

Tested Dy: 1'1/'i.-->--C~ J-j,,--o ..:if~.,,,..-1y1 
I 0 
' . •.=,-/,,·{·/ · 

Approved By (Engr.) / ') ' ' , . · ~ ~, · . / 

. ··: I 1 i 
I / 1 ,, 

Approved By (QtA.) / ',; . -,, ~~;>·:•:v 
I 

V'. . . 
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_Car # _ ____.JL-___ _ 

, I -:' f 
I 

. ,,./-, 

/ :,,1 /.' 

(,1 c S 

Date: --:;_ .! (-7,?.,. 

Date: ~ - ? S-~ 7 2 



a. HEAD 1\ND TAIL LIGirrs (Contd. ) 

Test He~ults 

Test Date: 2-17-12_ Car U __ _.L,...,:..._ __ _ 

Conclusioll::; : 

1. Heullli.ghts func1"fon tfCS 

2. }lcadliglits uimecl t;e.s 
. ·3. Back-up lights nimed Alt? /?i>.Jt'-'Jz1l/ e:-AJ r 

.. ii. Dack-up lights function ties . . 
. • . • . . . . 

'• .. 

5. Taillights #1 End function (fe.s 

6. Taillights if2 End Function 'feS 
. . . 

l'csted Uy: 'J/j" 91,1,.,~,-Pr-,.f,.,..., Date: 'if"~·17 -z~ 
Approved Dy (Engr. Date: !-1z-Z? 

Approved Dy (Q:A.) Date: a-1 ?-P.:i. 
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b . Cab Li9:hts 

Cab Li9:ht 0Eeration 

1. Place the following circuit breakers on the HVCBP 
to the position indicated: 

CL On 

2. Observe and record: 

Cab Lights Ill uminated 

3 . Place the following circuit breakers on the HVCBP 
to the position indicated: 

CL Off 

4. Observe arid record: 

Cab Lights Off 
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..... 

' 

• • • .1 

b. Cl\B LIGH'l'S (Contd.) 

Test Hesults 

' . . 
'l'est D.itc: 1.- :l.S'- Zl-----1-,~~,;:;,._..J.-..c;;;;.. _____ _ 

Car# _____ / ____ _ 

Conclur;ions: 

1. Cub light function independently from car lights. . V · 
2. Cab light level ·is satisfactory. _______ ✓ _______ _ 

Test Data: 

Light Level · tmibicnt r/c. __ --=·O.,__ __ 

Left Side F/C. _ __._...;;f;.._. __ 

Right Side r/c. __ ·_J_· __ 

Tested By:,qJ~ ·· 
Approved by (Engr.~~-

Approved by (Q.A.) t}.J~ 
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. • ... 

Date: ?- 2,S-r7b 

Date: 7-2S:~1Z 

Date: 2- 2S-Zl.. 



h. Cll.D LIGIITS (Contd.) 

Test D-1.te: 8- /{,-7?_ 
Cur U~-·~ - - - --

Conclusions: 

l. Cab l.i.~ht function inclepcndc~ntly fr om car ligh~s ._if e~S 

2. Cab li~ht level ic• satisfactory. t/c:;.,S . , 
# 

l'est Data: 

Light Level J\n1l>i ent F/C ·-----'----
Left Side F/C /0 

Right Si.de r/c __ · 2 __ _ 

Date: [f- I t - 7 .z -------

Date : _ __::f_, _-_/i--'-t_-_7_2-__ 

Approved by Date : __ 8_-___ / __ ( ..... o_-__._2 ..... J'--.~-'---

, .. 
49 



c. Console Lights 

Motorman's Console Lamp Test 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

Cutout Cont. On 

2 . On the motorman's console press the LAMP TEST switch . 

3. Observe and record: 

All lamps on the motorman's console - Illuminated. 
(NOTE: It may be neces sary to turn the dimme r 

control located on the speedometer for 
speedometer lights only.) 
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c. CONSOLE LIGII'I'S (Cont . ) 

r-'.: Test Rc:.; ults 

TestD-ile: 7~2.Y-72. ------------ Car ~t -------I 

Conclusions: 

1. All L.1mps ·function. 

,C"'\,., 

Date: 7 - ·z. ) _: 7·) . 

Date : 7 :... .2 f - 7 Z.. 
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c. CONSOLE LIGIITS (Coritd.) 

.. 
) Test ncsults 

Test Date :_._-"-J_-_/_l--_,7c.-L __ _ Car ff __ __.;2. ___ _ 

Conclusions: 

l. All L .unps function. -------o/--1-e...::S~-------
2. Lamp te~3t button functionri. ---ie.--.. ______ _ 
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Dat~: f?'- / ( - 7 2.. 

Dute: J--/ 6-: 12-

Date : f - / 6 - 7 2. 
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d . Emergency Lights 

Emergency Light Operation 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

Ll 
ELH 

On 
On 

2. On the motorman's console press the INTERIOR MAIN 
LIGHTS ON switch. 

3. Observe and record: 

All main lights 
All emergency lights 

Off 
Illuminated 

4. On the motorman's console press the INTERIOR MAIN 
LIGHTS OFF switch. 

5. Observe and record: 

All main lights 
All emergency lights 

Off 
Off 

6. Place the following circuit breakers on the LVCBP 
to the position indicated: 

Ll 
ELH 
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Off 
Off 



C 

d. ENERGENCY LIGHTS (Contd.) -...... 

' Test Result 
I 

I TeGt Date: 1- 'JJ_S" 1;, Car# I 

Conclusions: 

l. F.mcrgency Lights. operate satisfuctor:ily ___ ~_-_ -___ _ 

Test Data: 

~ 1. Time from 600 V removal to emer.gency light operation /9 Seconds . 

· 2. Emergency Light battery druin __ ,,5 _____ 1\rnps. 

·-
Approved lly (En6T.)~L--+-flilc.c.e~~~ Date: 'f-25-- f2 . 

~ I 

Approved By ,(~.A.) KJ ~ 
., 

" - I • 

Date: 7-2£-7:2. 

.. 
S/Mt.1Jv//.,-c6 BY RcHcv/Altf J;__ 

( 
__ .,, 
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d. '-EMERGENCY LIGHTS (Contd.) 

Test Result 

Test Date : __ ---'2~-...:..I.J.7_-_..L.Z~4r.----- ·Car #_--'h-.::=:.----

Conclu,sions: 

1. Emergency Lights operate satisfactorily ___ -t~_'./ __ e_...;:5:..---­
l 

'l'est Data: 

1. Time from 600 V removal to emergency light operation 4 lf _ Second 

2. }:mcrgcncy Lir,ht !Jat tcry tlr.1in __ 2_, =75_--'l\rnps. 

Tested Dy: le_,., 0 '/ts-()_p.J7I ____ _ 

.J\pproved Dy (En;sr,7//;{/:_._,, _ 
Approved Dy (Q.A.) J, U, ~ 

~-17-1.2. . 

Date:~/~-_/_7~--?~~-£~f __ 

Date: 

Date: &-- t) ---7 .. L 

.. 
. 

/iJ r /c 0,'!Jt/l;vf 
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e. Main Lighting 

Main Lights Operation 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

Ll 
ELH 

On 
On 

2. Place the following circuit breakers on the HVCBP 
to the position indicated : 

ML On 

3. On the motorman's console press the INTERIOR MAIN 
LIGHTS ON switch. 

4. Observe and record : 

Al l main lights Illuminated 
All emergency lights Off 

5. On test box R-44-lC-2 observe and record: 

L2-28 
R2-28 

Illuminated 
Illuminated 

6. On test box R-44-lC-l observe and record: 

R2-28 Illuminated 

7. On the motorman's console press the INTERIOR MAIN 
LIGHTS OFF switch. 

8. Observe and record: 

All main lights Off 
All emergency lights Off 

9. On test box R-44-lC-2 observe and record: 

L2-28 
R2-28 

Off 
Off 

10. On t est box R-44-lC-l observe and r ecord: 

R2-28 Off 

11. Measure the light l eve l at the seated reading p l ane , 
at seats nearest the #1 end side doors, the center 
side doors and the #2 end side doors. 
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" 

e. Main Lighting (Contd.) 

1 2 . Measure the light level 20" laterally from the 
centerline of each side door on the "A" side of 
the car 36" above the floor. 

13 . Measure the inverter output voltage and frequency. 

14. Measure the inverter input voltage and frequency. 

15. Place the fo llowing circuit brea kers on the HVCBP 
to the position indicated: 

ML Off 

16. Place the following circuit breakers on the LVCBP 
to the position indicated: 

Ll 
ELH 
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Off 
Off 



Test l~<-'!>u.lts SOJ\C ~iain Lighi:in~~-

Tes I.: Dil°LC : ______ 7 ____ -_ .. _2·_~_..-_1_2.. _____ _ Cur 4~ / -....t:...-----

Collclusions: 

1. O\'cr.hc:.:i.cl Lights provide ~;ul'f:i.cicnt li3,ht J.evel. 

Test Dut •l: 

1. Light Level fl A" Ernl 

Ccnt e1' 

"B" End 

;~J2>oor 

4f4 Door 

#6 D001' 

/j ~ia Door 
I 

2. Invert el' Output Voltage 

.. 
. 3. Inverter Input Voltage 

1'cstcd By:¥ A~ 
/\pprovcd By (En~r.)7'~.[;/i 
Approved lly (Q./\.) i:/ _j--~ 
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:a! ,Pr F-c. 
'3 g p f= C-

39 ____ ...;;¥ F C 

.S';J., p.- F C. 

3" ~F C. 

34- CPF C. 
5'4- ~FC. 

....5~ ~ VAC 

/.533 .Hz. 

-33 VDC 

Date: 1- 2-_£- lb 

Date: 1- i r, z1. 
Date: 1- l->-71- .. 



-. 

( -- e. MAIN LIGHTING (Contd.) 

-....,/ 

'fest lte!:a1lts 

Test ll..1lc: rf-'- A f _-...c_2_.;;....'l-;_· ____ _ Car. 4~ _____ z ______ _ 

Conclusions: 

l. Ovcrhe:id Lights prov.i.cl t; sufficient light level. 

Test Data: 

. · . .. 1. Light Level "A" End 7 ,-:;-
: ,;/_ 6,,_. 

.G-? ,:c 

Center 3 (,., (;;,?P.C. 

"B n End 3<:1 J;,?" r-c. 

4~.2. DoOl.' ..SI ~~c 

4t4 Door .. --:J 0 ~,_.,. r-c 

~t6 Door 2~ f.,P" r.:c. -
I 

2. Inverter Output 

~18 Dool' .52. ~,:c. 

Voltc1~e 42~ VAC 
. \ 

/~~;;) I~ Hz 

3. Invc~-l:cr Input Voltage ~-S ,., ___ VDC 

r ·/-1·/ /7 /. · ~ / 
Tcstr.d Dy: •~1<.>".,,,..//4L __ . _;;::;.:/ ,:./- Date :~1-,----2--· ___ _ 

Approved Oy, (Enzr.) ..({!! .12...,;..,{_, Datc:_~9._0_?_\,-_ _ _ 

/lpprovcd Dy. (Q.11.) L-0•~ Date: I?-~ ;,_9. ► .;l--
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3.3 WIRING 

a. High Potential 

1) Objective: To verify that wiring and electr ical 
equipment have sufficient insulation resistance 
to car body. 

2) Requirements: 

(a) 32-volt circuits must withstand a potential of 
1100 VAC for oneminute without breakdown. 

(b) 600-volt circuits must withstand a potential 
of 2500 VAC for one minute without breakdown. 

(c) 230-volt circuits must withstand a potential 
of 1500 VAC for one minute without breakdown. 

(d) All circuits, when the ground lead is l i f ted, 
must show a resistance to g round o f 250,000 ohms. 

3) Equipment: Hipot - Associated Research Model 4452-Ml. 
Trip indicator shall reset for 1 amp or less: 
Megge r - Biddle Model 100 V. 

Instrument shall have an accurancy of +5 % or b e tter 
and shall h ave been calibrated within the 18-month 
period prior to the test. 

4) Results: All results shall be recorded in a logical 
manner and related to the test requirements. All 
requirements shall have a tolerance of +10 % unless 
otherwise specified . 

5) General Instructions: 

(a) Before Megger test: 
o Remove batter y leads. 
o Open all cir cuit breakers. 
o Remove battery charger and motor alternator leads. 
o Disconnect radio, fluorescent ballasts, 

temper ature controls a nd P.A. 

(b) Before Hipot test: 
o Short all 32-volt wiring toget her . 
o Short al l 600-volt wiring together. 
o Shor t all 230-volt AC wiring together. 

(c) Truck shall b e t ested per AIEE Standard #16, 
Electric Cont rol Apparatus for Land Transportation 
Vehicles. AIEE Standard #11, Rotating Electric 
Machinery. 

(d) Car body wiring s hall b e tested per IEEE Standard 
#14, Techniques for Dielectric Tests. 
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(,_ Tc0t F.esuJ.ts SOAC Hipot 

Test Date: I I · J ul'-1 \ °t 7 2 Car ~~ I -
Conclusionr. : 

l. l~o. n1.•cnl(do·.,,·n in 32 VDC circuits 0/< · kt\-,-\ 

2. No. JJrc.1.b1o-,,m in GOO VDC ciX'Clli ts Ok. k~i4 
I .. 

3. l~o. BrcvJ~clo·,·m in 230 \IAC circuits Q/c l<y:t: 

Test D-ita: 

1. Minimum insulation resist..mce ? __ __,.;c_;.._::; __ .;___.,.c.-d--5" /JJE0' Ol!m~5 

2. Hipot Volt2ge 32 VDC circuits J/&11 v'A c... 

3. Jlipot Voltc1gc 600 voe circuits JJ.,soo // 11 u 

ll. ilipot Voltage 230 V}\G circuits 1~-00 tJ/l-c, 

( 
Tested ny_: ( Date: 2- 11-7~ 

Approved Dy D.1.te: ?&1-11-,, 
Approved By (Q:A.) Date: 2 :..11- 72 
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. . . . 

a. HIGH POTENTIAL (Contd.) r - Test Hesults 

Test Date: 8/4- zz· Ca't1 4~ tP, 

Conclusions: 

1-. No. Brcukdmm in 32 VDC circuits O,·K-, . 

2. No. Breakdown in 600 VDC circuits O.IL , 

3. No. Brccikdown in 230 VAC circuits 0./( 

Test Datn: 

l. Minimum ins ulation rcsisti.lnce 

- 2. - Hipot Voltage 3 2 VDC circuits 

3. Hipot Voltage 600 VDC circuits 2,Sco vf!C.. 

"· Hipot Voltage 230 VnC circuits 

Date: ~/4-72-----~;..._-

ii;-T/+ Approved Dy (Engr. Date: f-/C'~72 .. .. 
j ~ 

r-;:J_-:>~ Approved By (Q.A.) Date: 
( 

~~ ~ .. --r~ ·• 

} . ~ w ((~ .z s . A ·T A \ (:..., C.C> ....J"i A..\) I._ ~'\ I\.,) C: ~ ~ \-~ (l_ "'n= lJ 

\Q G- R.,u,J,v t:. . 

,~. 
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b. Main Power Application 

1. Connect 600 voe source t o the car. 

2. Place the following circuit breakers on the 
HVCBP to the position indicated: 

Motor Alterna tor Field 
Alternator Voltage Regulator 

- On 
- On 

3. Place the following circuit breakers on the LVCBP 
to the position indicated: 

BATT 
cc 
C 
MAC 

On 
On 
On 
On 

4. Check the Motor Alternator f or function, unusual 
noise or vibration. Measure and record the 
following: 

Input Voltage (DC) 
Input Current (DC) 
Output Voltage ~A (AC) 
Output Voltag e ¢B (AC) 
Output Voltag e ¢C (AC) 
Output Freque ncy 

5. Place the circui t breakers in Items 2 and 3 - OFF. 

6. Disconnect the positive (+) terminal of the 
battery from the output of the battery charger. 

7. Place circuit brea kers in Items 2 and 3 - ON. 

8. Turn on Battery Charger (HVCB - overhead panel). 

9. Measure and record the Battery Charger output 
voltage. 

10. Place c ircuit breakers in I tems 2, 3 and 9 - OFF. 

11. Reconnect battery to Battery Charger. 
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M/\I t~ PO\~UZ /\.P PLI C/\Tl 

Test RC'sults 

Test Date: ___ .::_f._~ __ ,2.._!/_-...:1_...:..2,.:..._ __ CRr # _ __,_/ ____ _ 

Ctjnclusions: 

Motor Alternator Voltage is satisfactory ___ ~~ _ ___ _ 

Test Data: 

1. Input Voltage 

2. No L o<1cl Conditj_on 

a. Inpt1t Cur r ent 

c. ·Phuse n Vol tc1ge 

d. Phase C Voltage 

e. Output Frequency 

f. Rectifier Output Voltage 

3. Loaded Condition 

a. 

b. 

.. C • 

d. 

e. 

f. 

Test ed 

Approved ;Jy 

Approved By 

Input Current 

Phase A Voltage 

Phase B VoltcJ.ge 

Phas e C Voltage 

Ou1'put Frequency 

Rectifie r Output Volt a6 e 
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...5'/5' _VIJC 

__ !_~_/\MPS DC 

ZZ2. Vl\C 

k 2.Z VAC 

2 2.'Z. Vl\C 

~.s Hz 

..3€:,.S voe 

_ _ f/_3 _ ____,'Ar, PS lJ c 

~ k_/__VA C 

2,;J./ VAC 

· 2.;2. / VAC 

$'/ Hz 

,3p VDC 

Date _ _A- 7-/- 7?~ 
Date ci- .. • 1. {- I;)= 



\ 

M/\IN PO,,[R J\PPLI Cl\TI 

Test Results 

Test DJtc : f- I 9 - 72.. Car #r -, ---------'-'-----';__;_~-- , ___ .....,. /4..=-----

.ttjnclus i ons: 

Mot or Alternator Voltage is satisfactory ____ U~
7 
es 

Test Data: 

1. Input Voltage 

2. No Load Condition 

a. Input Current 

b. Phase A Voltage · 

c. -'Phase B Voltage 

d. Phase C Volt age 

e. Output Frequency 

f. Rectifier Output 

3. Loaded Condition 

a. Input Current 

b. Phase l\ Vol t age 

c. ·phase B Volt<J.ge 

d. l)hc1se C Voltn;:?;c 

e. Outpt:1t Frequency 

f. Rectifier Out put 

Voltage 

Volt nge 
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_6,0 Q_VllC 

17 AMPS DC 

2 ?- f~_VAC 

_2.-?-(2__VAC 

~V/\C 

(oO + Hz 

37 VDC 

Qo 
--f 

t-rrdPS 

2 ?,_ ~ VAC 

22 .. ~ VAC 

2-2 S V/\C 

~C> Hz 

.3 S. 7.5 VDC 

})c,. 

Date 

D.itc, 

g:_/7.-72 
f-19-lhJ_ 

Date rf--/z- 7..J. ..... 



c. Trainlines 

(NOTE: The following test will be a continuity 
check of the coupler switches. There will be no 
power on the car and coupler test boxes must be 
OFF.) 

1. Manually advance coupler pins on No. 2 coupler. 

2. Using multimeter check for indication specified 
at the following points: 

FROM TO INDICATION 

JB2-77 JB2-12 Open 
JB2-16 JB2-15 Open 
JB2-34 JB2-56 Open 
JB2-13 CPLR #2 Ll-15 Open 
JB2-13 CPLR #2 Rl-15 Open 

3. Manually retrieve coupler pins on coupler No. 2. 

4. Repeat Item 2 except the indication shall be SHORT. 

5. Check continuity between #1 and #2 junction box 
for all listed trainlines, : "Door Open 'A'" thru 
"Zone Lights." 

Door Open "A" 
Door Closed "A" 
Door Open "B" 
Door Closed "B" 
Traction Interlock 

EMVl 
EMV2 

Propulsion Trip Indicator 
Snow Brake ON 
Snow Brake Indicator 
Friction Brake Indicator 
Hand Brake Indicator 
Brake B+ 
Slip/Slide Indicator 
CSR Control 
Crawl Mode 
Reset 
Forward 
Reverse 
"P" Signal 
"P" Signal Return 

SP2 
SPl 

Motorman Signal ,Light 
Zone Light 
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. . . -

. - -c. 

. . . . . 
.. . 

-I . . . 
I • • 

TRAINLINES (Contd.) 

rest Results 

. fest Date. _____ o ____ c. ___ r ___ /~92 ___ 2-;;;;._,_ 

. Conclusions : 

..... • . 
. Car #.,_. _/ __ _ 

~. l 
· 1 •. . There is continuity · between #1 end junction box and #2 end 

I . - · .. · 
• 

junction _)>ox:. y· E 5 

I l :,. .' : . .'· ... .- · .. •· ' .. ' 
·:·. : ·· .. ·:._.:, .. ;. ~- :. . . . ., . 

·. . ,· :,: .. .,, .: ' . ; .. . · 2. fliere ia continuity below #2 end junction box and · 4t2 end cou1>ler. 
. .: -~~-. 

l
. . ·. . -

. • ..... . 

r. · 
J . . 

Ji;· ·. 
I '• J. • • • 

. ... . . 

: ·• 

(. .. i 

! -, 
I 
1 
I I 
l 

i 1 · 

! 

1 
I 

I 
~ I 

'.~ 

. ~~ . 

' .· . . 

Test Data: 
j 

Line 

Door Open ''A" 

Doo.,_. Closed .,A" ' 

. 
Door Open ''D" 

-
Door Closed ~!'B" 

-Traction Interlock. ' . 

F.MVl 

EMV2 
~ - - -

Propulsion Trip Indicator 

Snow Drake ON 

Snow Br ake Indicator 
- -Friction Drake Indicator 

Handbr ake Indicator 

Brake D+ . 
Slip/Slida Indicator 

·-- -· - - · 
CSR Control 

Crawl Mode 

lasot 

·. 

. -

·., . .. , . 

; 

. 
. . 

.. 

-

.. 

_. • • • • • :~•. I ', ,• .·• •• : 

.. .,'· . : .. 
.. . :.· .. .. . . , , ... .. 

; 

. . 
I: .. ... . 

. .. 
. , 

. 

. . 

! 

. yi:- s: 
' 

CONTit\lUIT7 

·1 C H7: c l"iEO 
I 

I ~ -~ . ' - - \_ 
. 

i---

L-----. ' 

't...-"' 

L-

(../"" 

c--

(._,./' 

t_../ 

t..--

c.---. 

L-> 

l---

.. 
1--"' 

l,--

v 

,__ 6 7 
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C' 

· c . TRAI.NLINES (Contd ., ) 

Test Results: 

. -
Forward 

Reverse 

"P" Signal 

"P" · ·Signal Return • 

SP2 

SPl 

Motorman Signal Light 

Zone Light 

-----·r-·--•·-
/ 

Tested Uy: 

.. - .C" "I!". 
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I --· ·- -7 
i t;.---- I 

' ' 
i 

~ I <-
' __ L_ 

<---
. . 

{...--
' ' 

C--

L--

Date 

Date. _ _ c.,.~0 ____ '""/ ___ 6___,
1
/"'-,,;,.,-_- .J 

7 
, 

Date 
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. . --c. TRAINLINES (Contd.) 

(=.) Test Results 

·. ·· · !est Date. __ o ___ c........,T _____ /_9_7 ___ z. ___ _ Car# e. 
Conclusions: 

I 1 •.. There 1s continuity between #1 end junction box and #2 end 

, .. l ·- . . - junction pox:. . . 
: j · . . :<· .·.: . :· . . 
~ 1.:~··•: .·):>.>..····.~·:- : _ _: .. ~• . . Th~~~-ia c~~;~~t~ . be~-~ #.2 
j_ '. : . ' _. . ' . : . . ·.· . : ' ' . . . . : ·. _ . . : ' ' · . :· . . . ' .: ... · 

a .•. _·: . . . . . •. 
! T .- .. . . . ;.. 

~ 
. rT 

·r·e2;. 
I T-,. ~· 
' . 

fl.- , 
1 

~ 

I 
4 

1 

I-

' I 
i 
1 • 

t-I 

I j 

,. 

. 

rest Data: 
J 

'. 

Line 

Door Open "A" 

Door Closed "A" 
. 

Door Open ''D" 

Door Closed ::-!'B" 
. 

Traction Interlock • ' 
. 

DtVl 

f.MV2 
- .. -

Propulsion Trip Indicator 

Snow Drake ON 

Snow Brake Indicator 
-

Friction Druke Indicator 

Handbrake Indicator 

Brake D+ . 

Slip/Slide Indicator 

CSR Control 

Crawl Mode .. 
Jlasat .. 

- ···-· 

---- -- - -

,. 

.. 

. . .. 
-:.:, 

. . . . 

=.- .• •. . ' -··· 
., 

.. .. 

' . 
.. 

. 

.. 

-

.. 

'. 
.. ... 

. . 

. . .. 

' 

end junction box and 4t2 end coupler. 

CONT/NUIT7' 

·1 CHi= C /~ED 
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C-
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C-

c.----
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' 
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· c. TRAINLINES (Contd.) 

Test Re~;ults: 

\ . 
. 
~ 

Forward 

Reverse 

"P" Signnl 

"P" ··Signal Return• 

SP2 

SPl 

Motorman Signal Light 

Zone Light 

~ /4 Tested lJy: ~~~ 

i 

I 
,:_...-

.,_ 

c;_.. 

I 
<...-

L-

. '--

.. 

! <.---, 

I <---. 

Approved Dy: (Cngr) ,£ -~ . ....,,,,_ ~ 

. Approved By: (Q-.A; 4•,~ -
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'· Dat e 
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3.4 EQUIPMENT 

a. Windshield Wiper 

Windshield Wiper Operation 

1 . Place the following circuit breakers on the LVCBP 
to the position indicated: 

Cutout Cont. On 

2. On the motorman's console place the WINDSHIELD 
WIPER switch to the following positions, observe 
and record: 

SLOW: 
FAST: 
OFF: 

Windshield Wiper ON low speed 
Windshield Wiper ON high speed 
Windshield Wiper OFF 
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a . WINDSHIELD WIPER (Contd.) 

Test Results 

Test Date: ______ _ ___ _ 

Conclusions: 

Car# / ------

l. Windshield Wiper functions ___________ _ 

2. Windshield Washer Functions ---------- -
Test Data: 

1. Wiping Frequency W.P.s. ______ _____ Max. 

2. Air Pressure P.S.I •. ______ _ _ _ 

Tested Dy: _______________ _ Dat e: _ _ ___ _ 

Approved By(Engr.) _ __________ _ Dat e: _____ _ 

Approved By(Q.A) Date: _____ _ 
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1 a. WINDSHIELD WIPER (Contd.> 

Test Results 

Test Dntc: f'- ZC. - 7 Z, ------#-. ----- car # _ __.2 ____ _ 

Conclusions: 

1. Windshield Wiper I'unctions _______ '1~e.,.5_. __ 
2. Windshield Washer Tunctions ______ 'f~CLa..5 __ _ 

_ - Test Data: 

1. Wiping Frequency W. P. S • ______ Z _________ Max. 

2. Air Pressure P.S.I. ___ ~9.....;;;;0 ____ _ 

~ - Date: ~-Z.~--z.,, 

Approved By(Engr. Date: ? i,.;.12. 

Approved By (Q.Al Date: ~-- J..iA-? 2.. 
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b. Horn 

Horn Operation 

1. Place the following circuit breakers on the 
LVCBP t o the position indicated: 

Cutout Cont. On 

2. On the motorman's console press the HORN switch. 
Observe and record. Horn is loud enough to be 
audible from a 500-ft . distance, above a train 
noise. 
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:( ' 

\ , 

HORN (Contd. ) 

Test ltesults 
\ 

Test Date : ____ ·:._1_·-..;,;·3::....:/_-___._7 ... l. ...... _____ _ 

Conclusions: 

Car # _ _,_.,.t------

.· 
1. Horn functions properly ______ .l/..;__c._3 _________ _ 

. Test Data: 

l. · Horn Pressure PSI _ ___;/___;.1/_--~~----Max. 

Tested By:_/2_f_' ,-'i~-- _1_,,,,-_;.._)_~-'--·: , ___ . ,_>...:-' ---
L 1· __ ,.; . 

. I _ . =:l._:_?. / ./ 
Approved By (Engr.) :', / 1 ,, ~ , / 1 u.·, 1 

-!C_. )_. Oc .. ··,·_ ~~ 0 
Approved By(Q.A.)--"'~-~.1....-~-~~~-~------
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!:>. HOI"?N (Contd.) 

Tc~~t Itc~;ults 

1'est Date : ____ P_-_'/4___.;S';._-....::7_2... ____ _ Car #_~~:--=,..-----

Conclusions: 

1. Horn functions properly U e S ---------',.t:.,,-'-l~~-----

Test Data: 

1. Horn Pressur.c PSI ___ /_~,_/-'.,<; __ Max . 

PSI,"1 __ ..... / ~ _, ."l .--~ _,,---:> _,,.... MiJl•. 

Nor 1:1 e-,?-t u1VJ/d LlT ;; t;~;t-: 
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c. Public Address 

Public Address System (PA) Operation 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

HH-1 
H 
PA 

On 
On 
On 

2. On the motorman's console press the AIR COMFORT ON 
switch. 

3. Using "B" microphone station, observe and record 
that the PA system is operational. 

4. Using "A" microphone station, observe and record 
that the PA system is operational. 

5. On the motorman," s console place the COMMUNICATIONS 
switch to the PA position. 

6. Using the handset, observe and record that the PA 
system is operational . 

7. On the motorman's console press the AIR COMFORT OFF 
switch. 

8. Place the following circuit breakers on the LVCBP 
to the position indicated: 

PA 
H 
HH-1 
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Off 
Off 
Off 
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c. PUBLIC ADDRESS (Contd.) 

' 1- ~, -- 1., Test Dat c :·---~--'....:;c.....;..._-___ r._;,__;'--------- Car# / --------

Conclusion: 

1. 1\11 spcc1kcrs 1HJ lanccd ____ _,_-J¥1-e_S,____ ___ _ 

2. Chime circuit func tions ___ --1'1._e_S ____ _ 

3. Motorman.s lw.ndsct functions __ ....,r_~_S ____ _ 

Test Data: 

l. Speaker m. Output db at 

#2 

#3 

414 
I 

,·i/5 

4~6 

4~7 
.. 

4¾8 

2. Noise Level clb at 3' 

Approved by 

Approved by (Q.h.) 

3' 

78 

9'-1 

gg 

Date: <14,· 3/(71.Z 
I 

Date : 7-3/-1-Z 

Date : Z -.3/ - 7~ 



c. 

r, 

( 

PUBLIC ADDRESS (Con td. ) 

Tefit Rcs11lts 

Test Date : _ _ _ _ _ g_-_7,'-\.,-c,_-,__,_7_'2 _____ _ Car# __ - 2-------
Conclusion: 

1. All speukers hulnnced ,1es ·-----
2. Chime circuit functions vtes 
3. Motormans handset functions -tµ-.......... -1 __ _ 

.. Test Data: 

l. Speaker. #1 Output db at 3' _____ <?_;? ____ _ 

if2 9L ___ _ 
4t3 B (',! 

C > ----- -----
4jll 98· ----

I 

.- itS 90 -----= -----
4;6 9 o 
417 ,, .. 
4tB 9S 

2. Noise Level <lb at 3 I 

Date: ------- ----

Date: J"---~) -?:Z.. 
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d. Radio 

1. Place the following circuit breakers on the 
LVCBP to the position indicated: 

RAD On 

2. Measure and record the voltage between rad i o 
rack connector "Pl pin 2" at car body ground. 

3. Place the circuit breaker in Item 1 - OFF. 

4. Measure and record the voltage between radio 
rack connector "P l per 2" and car body ground. 

5. Place the circuit breaker in Item 1 ON. 

6. Place the mode selector switch on the motorman's 
console t o RADIO. Depress the handset trigger 
and communicate with another car. 

7. Transmit from another. Observe that the car 
receives . 
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d. RADIO (Contd~) 

, Test Results 

Test Dc1te : __ __,f-, __ -.;;....3.s;./_---'--l,:;;.J--. ____ _ . Car 4+ _ _..;/;,_ ___ _ 

Conclusion: 

' 
1. Car 4~1 receives fr-o:n and transmits to Cnr #2 __ ~y--'e.=(£ ____ ___ 
2. · Car ~t2 receives from and tra11smits to Cnr #1 ___ .+.y-...:::e=Si:;.__ __ _ 

bate: c/1! -5/-p. 
Dute : 1-3 / - 7 'J-:-

.. 
Approved by Date: ?-,i/-7:2..-

•· 

\ 
81 



d. Rl\DIO (Contd.) 

1'cst Re~;ults · .. . 
, . 

. . 
I 

Test DJ.te: / - ,"?/7-72---__:=--------------
Conclusion: 

' v 

cm, · ~l 2-______ ::,_ ____ _ 

.1. Cnr 4}1. recCJivcs from and transmits to C.11~ ~t2 ____ _::..f#S 

· ·2. ··cur ~~2 recci ves from .ind transmits to Car #1 @S ------,,.r....::::.~--

Tested by~LK ~ 
Apj;,rov ed . by (Engr.) ~~~ ... ~~'!!:'..,_~...,~~~~~~~ 

. , 

Approved by (Q.A.)-~..__.Q~,,._(iJ~~)2.=Q;.-.;.;)'--.::::::--
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CAI<.# I 
( - '('1 

e. HA'l'TERY: 

l. Read specific gravity of cells. Avcruge specific gravity must 
I 

; read 1.210 .± .020 corrected to 77°F. 
L 

·~ 
l -
C 

l . 

...,... -

' ! • 

I 

2. Add distilled water to brin~ electrolite level to 2-1/4" alJove 

plates. 

·Charge battery at 20 ~nperes for 17 hours • 

· 'I. Discharge batteries kt 2 o. amperes for approximately six (6) . 

hours or until cell voltage reache·s 1. ~ volts. 

S. Charge bettery at 20 amperes for a hours. 

6. Check car battery charging voltage. Car voltage must be 37.0-37.S 

volts. 

7. Check battery open circuit voltage. Battery voltage must be 31.0-

Test Results 

Test Date,~~,,/Jl?;e car NUmber: I 

Conclusions: 

Battery conforms to specifications: 

Test Data: 

1. Average Specific Gravity of cells: 

2. Battery charging voltage: 

3. Battery open circuit voltage: 

Tested by,~,,./_✓,{✓ · 
A~proved by ( Engr. )_J.. C:-~ ~ 
Approved by (QA) • /iiiliiiJ:.= • 

8 3 



e. flA'l;ERY: 

1. Read specific gravity of cells. Averuge specific gravity must 

read 1.210 ± .020 corrected to 77°F. 

2. Add distilled water to bring electrolite level to 2-1/4" al.Jove 

plates. 
• 

·"3. ·Charge battery at 20 . amperes for 17 hours. 

q_ Discharge batteries at 20 amperes for approximately six (6) 

.· hours or until cell voltage reache·s 1.0 volts. 

S~ Charge bettery at 20 amperes for 8 hours. 

6. Check car battery charging voltage. Car voltage must be 37D-375 

volts. 

7. Check battery open circuit voJ.tage. Battery voltage must be 31.0-

34 vol:ts. 

Test Results 

Tes_1; Date: 4:..r, ~•' /f'lf.:? 

Conclusions: . 

Battery conforms to specifications: 

Test Data: 

1. Average Specific Gravity of cells: 

2. Battery charging voltage: 

3. Battery open circuit voltage : 
/4 1/ ' 

Tested by,'q£n'G.,J~ -P7'. 
Approved by (Engr.)1 

Approved by (OA)s 
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car Number: 

Dates 

Dates 
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f. SIDE SIGN 

.Side Sign Op0.r.:1t ion: 

1. Place the following circuit breakers on the LVCDP to the position 

indicated: 

-C~1-tout--Cont.-----011-

lOA 

lOD 

On 

-On 

2. · Insert c onsol e key into sign key switch and observe that the 

curta in moves forward and reverse! in· response to key position. 

3. Check op eration of both side signs us ing key. 

lJ. Place the f ollowi r~g circuit breakers on the LVCDP to the 
,,,,- -, 
(
~ '· position inpicated: 

\! 

' · . · ..Gt.¢out-£otrt.--;------------ef.£-

,,-

,( 

Test Re s ults 

Tes t Dat~: 

Conclusions: 

... 

lOA 

lOB 

1 - J.;S-- 77-

Side sign operation is satisfactory: 

,.,I 

T<:>ti i,:e,, by: 2t -~ , {I a-''-0:;:;;:v .,\. C b, 

1\pprovc,;1 by (Engr.),~.i,~ 

1\pprovcd by (QA) : . ft ~-{L vv ~(·. 

Off 

Off 

Car Number: #/ 

Date : 1-- ::z-r·- 7 :z__ 

Date : ·-/- J,S-- 1L 

Dn.te : 7- 2.5 -7 2 85 



_CA.'t<.1te_ · 
-' . f. ~lDI, SIGN 

\ 

.. · §ide Sign Operation : 

l~ Place the following circuit breakers on the LVCOP to the position 

indicated: 

~ ­
lOA 

lOB 

On 

On 

2. Insert console key into sign key.switch and observe that the 

curtain moves forward and reverse in response to key position. 

3 • Check operation of both side signs using key. 

. . · "· Place the following circuit breakeI's on thC! LVCBP to the 

position indicated: 

Test Results 

Test Date: 

Conclusions: 

f-l0 -7L 

Side sign operation is s atisfactory: 

Approved by (Engr.~;{~/,<r/., 
/~ 

Aooroved bv (OA) • I 1/': J~ 

Off 

Off 

car Number: .#' 2. 

Date: 

Date: f-/0-7 2. 

Date, f-'-/0 --2,:)_ 86 
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g. Air Comfort System 

1. Objective: To verify that the air comfort system 
has been installed properly and is functioning as 
certified by the individual suppliers. 

2. Design Objectives: 

2.1 Heat capacity to maintain an inside temperature 
of 70°F with an outside temperature of -15°F. 

2.2 Cooling capacity to maintain a n inside tempera­
ture of 75°F with an outside temperature of 
105°F. 

2.3 Total air volume o f the evaporator blower fans 
to be 4000 cfm of which 1800 cfm is to be fresh 
air and 2200 cfrn recirculated air. 

2.4 The cab to have sufficient heat capacity to 
maintain a temperature of 70°F with an outside 
temperature of - 1 5°F. 

2.5 No heater guard to be hotter than 150°F. 

2.6 Layover heat (floor heat only ) shall warm the 
car to 55°F at an outside temperature of 10°F. 

3. Equipment: These tests to be performed in the 
thermal test chamber of St. Louis Car. All 
instruments shall have an accuracy of +5% or better 
and shall have been calibrated within the 18-month 
period prior to the test. 

4. Results: All results shall be recorded in a logical 
manner identified along with the test req uirements. 
All requirements shall be adhered to with a tolerance 
of +10 % unless otherwise specified by Engineering. 
All-equipment which exceeds the requirements shall 
be acceptable provided the additional capacity adds 
to the comfort of the passengers or conversely does 
not add to the discomfort of the passengers. 

5 . General Instructions: Cooling tests require 230 VAC, 
3-phase, 60 Hz power either from wayside or from t h e 
motor alternator. The heating t ests require 600 voe. 
The air conditioning equipment motors are rated as 
follows: 

Condenser Fan Motor 
Compressor Motor 

Blower Fan Moto r 
Control Voltage is 

87 

2.0 KW 
15.9 KW max. inp ut 
10. 8 KW design input 

1. 0 HP 
37.5 DC 



g. Air Comf ort system (Contd .) 

6. Air Baffle Adj ustment: The fresh and recirculated 
air is to be adjusted b y a baffle in the return a i r 
gri l le o f each evaporator blower unit to approach 
des i gn objectives of: 

Fresh Air 
Reci rculated Air 

900 cfm 
1100 cfm 

The fresh and recirculated air volumes are to be 
measured and recorded. The t o tal air shall be the 
sum of the fresh and recirculated air readings. 
This tes t to be conducted on one car a nd like 
baffles a pplied t o s ub s e quent cars i n t he s a me l ot. 
Meas ure and record the s tatic positive p ressure 
in t he car. 

7. The r mocouple: Locate thermocouples t o reflect 
a verage room temperature at the condenser fan inlets 
and fresh air to the evaporator blower fan inlets . 
Locate thermcouples ins ide the c a r t o AAR Spe c ifi­
cation for temperature readings , Sectio n 3 , p a ge 
1-3-4 . 

8. Heating : 

8. 1 Thermal capacity determination. 

8 .1.1 
8 . l. 2 

8 .1. 3 

8 .1. 4 

Soak car in cold room approx. eight hours. 
Read t emperature in cold room. Read 

temperatu re in car at start of test . 
With air comfort system tur ned off and 

contro l s to f l oor heat disconnected , 
energize 12 KW floor heat resistors . 
Allow car to reach equalibrium. 
Record power and ambient temperature . 
Calculate heat loss . 

Sample c alctilat:i.on: 

KW Input = J.2 
BTU = 12 X 3413 
Ambient - - 65°F 
Car Temp.= 18 
BTU l oss e quals: 12 X 3413 

65 ° -18° = 871 

8 8 
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g. Air Comfort System (Contd.) 

8.2 In-Service Heat Test: 

8.2.l 
8.2.2 

8.2.3 

8.2.4 

8.2.5 
8.2.6 

8.2.7 

Note: 

Soak car in cold room approx. eight hours. 
Record temp. of cold room prior to 

turning on heat. 
Record temp . inside car prior to turning 

on heat. 
Turn air comfort sys tem and cab heat on 

and record temperatures of cold room 
and car throughout the test. Record 
time when air comfort and cab heat is 
turned on and when significant events 
take place. 

Significant events take place at 35°, 
40°, 50°, 70° and 76°F. At ambient 
temperature above 35, 16 KW is off. 
At car temp. of 40°, 12 KW floor heat 
is turned on. At car temp. o f 50°, 
12 KW floor heat is turned off. At 
car temp. above 70°, 9 KW is turned off 
and when 9 KW is off, 16 KW and 12 KW 
floor heat is off. At car temp. above 
76°, 16 KW is turned off. 

Record when 16 KW first cycles off. 
Record when 9 KW cycles off; i.e., 

when car reaches 70°F. 
Allow test to continue for another 

30 minutes after car temp. has reached 
70°F . 

In-Service Heat Test continued in Item 8.4. 

8.3 Layover Heat Test . 

8.3.1 

8.3.2 
8.3.3 

8.3.4 

Cool car down to 45° approx. Turn off 
heat and use blowers to accelerate 
temperature drop. Add refrigeration 
to chamber . 

Switch con trols t o l ayover and note time. 
Note time and temp. when floor heat 

comes on . 
Note time and temp. when floor heat 

is shut off. 

8.4 In-Service Heat Test Continued. 

Heat cold room up thru 35°F to check performance 
of fre sh a ir t hermostat in fresh air duct. When 
ambient temp . r e aches 35°F , 16 KW is t o automa ­
tically shut o f f . Record temp. and time when 
this event takes p l ace. 

89 



g. Air Comfort System (Contd.) 

8.5 Heater Guard Temperatures. 

Check temperature of heater guards using 
thermocouple-type met er. 

9 . Air Cooling Test: 

9.1 Soak car for approx. eights hours at 105°F. 

9.2 At t he start of t est, prior to turning on air 
comfort , record temperatures and relative 
humidity in car and hot room. 

9.3 Turn air comfort on . Record temperatures of 
hot room and car throughout the test and at 
times when significant events t ake place. Als o 
record rela tive humi::iity during tests. 
Sig nificant events take place at: 

a) Below 72° air conditi oning is off . 
b) Between 72 ° and 7 4° , 9 KW reheat i s energized . 
c) Between 72 ° and 75° partial cool is on . 
d) Above 75° full cooling is on. 

9.4 Record : 

a) When systems cycle to partial cool 
(75° nominal). 

b) Record when car cools to 74°. 
c ) Record when car cools to 72°. 

10. Electric Load Requirement - Heating: 

Record amperes drawn by: 

a) Floor heaters 
b) Overhead heaters #1 End 9 KW 
c ) Overhead heaters #1 End 16 KW 
d) Overhead heater s #2 End 9 KW 
e) Overhead heaters #2 End 16 KW 
f) Cab heater 
g) Defroster - no heater 

90 



RESULTS: AIR COMFORT SYSTEM 

A. Heating Test 

1. Thermal capacity determination. Reference 8.0. 

Volts 620 

Amps 19 

Power 11. 9 KW 

11. 9 KW 

Temperature car at e quilibrium= 63.8°F 

Temperature cold room equilibrium= 18.8°F 

BTU input= 11.9 x 3413 = 40,000 BTU 

Temperature difference = 45° 

BTU constant for car= 40,000/45 = 885 BTU/hr/°F/car 

Conditions: Blowers o f f; fresh air vents uncovered 
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Tes t Spec. 
Air Comfort Sys. 

2. In Service Heat Test and Luy over Heat Test Results: 

I n Service lleat Test 

Cold Rorn n 
T.ime Car i.lt u t F. A. 

Event Ref . Tirne M.in. Ret. Air I ntukes - - ·-- ----
At Start of Test 8. 2. 2 

8. 2 . 3 OB30 ZETO 7 2 

A/C On. 8 . 2. IJ 08110 10 8 2 

; 

16 K\v 1s t Cycle Off 8. 2. 5 0906 36 61 I 3 

! 

9KW, l 6KW & Floor l Heat Off. 8 0 2. 6 1118 168 70 I l 'I 
I 

! 
I 

Cab Reached 70° 8 . 2. 7 lllfB 1 8 l.J 70 I 16 

-
Cur Cooled 8 . 3.1 1 200 

Floor Heat On 8.3.3 133lt zero l.J 3. 5 * 12 

Floor Heat Off 8.3.4 lG 30 176 59 24 

Heated Cold Room 1715 #2 End 32-1/2 T #9 32-1/2 
up thru 35° 16 Kh1 

off 841. 1812 #1 End 38 -1/2 T #6 38 

*Thermocouple #6 2nd chart corresponds to #26 exhibit A. 
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Test Spec. 
Air Comfort Sys . 

3. Heater Guard Temperatures Results . 

Thermostats #23 & #24 were temporarily moved to heater guard 

for heate r guard test. 

1st Test 2nd Test 

#23 > 150° ~ 190° 

#24 < 1so0 

#23 ')' 150° 

#24 / 1so0 

Using contact pyrometer the following results were obtained : 

0. 0 C"') lO l/) (j') '<:f' 
0 r--. r--. '<:I' ,-f 0 0 

E--t ,-f ,-f ,-f ,-f ,-f ,-f 

Conclusions April 26, 1973: 

. ~ 

1 

I 
I 

tz OF 

L. 

lO '<:f' M M M '<:f' 
en (j') en en en en 

..,,_ 
-- 1 ---Heater Guard Gril e 

Window Sill - Not Perforated 

Absence of Paralle l Air Passage Prohibits 
Variation of Grille Surface Temp. t1 

It is recommended paralle l air passag e s be 
incorporated in future designs. 

Grille t 1 Op 

Heate r Element 

Floor 
~ -
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Test Spec. 

Air Comfort Sys. 

B. Result s Air Cooling . 

• I Car Cole Room i 
Event Ref. Tjrne 1 Min . Temp )111m. Temp Hum. -- -- --

At s tar t prior t o 
turning on A/C . 9.2 0830 - - 108 :19 99 1l 2 

A/C turned on . 9.3 0955 zero .lOl! ,,o .1.08 34 

-

#1 End 9 . l!a) 
(ave) 

l0 L8 33 75 60 105 36 
77 (ut f7 T) 

I I 
# 2 End (72° thermostat instead of "/6° and 'thus would not 

shut off. At 1033 errol'.' was noticed . When changed ov~ r, 
!~-;;> 1.nd irrunedii.1tr,1v ,vent to, 12urtinl cool .) 

I 
I 1150 115 56 - - - - - - - - - - - -

Car cooled to 9. 4b) 71L5 
74° F. #1 End 12% - - T #7 

#2 End 1321 7 q. S I T #10 
(Cooling of car was accelerated by turni ng room heat 
Off and opening a door~ ) 

I 

Car cooled to g • l[ C) 711. 5 
7 2°F #2 End 1 323 _1.:...fil:9. 

#1 End 11111+ ut T-7 73 52 . 
at 1!-1.0 7 3:-1/4 

I 
At 1320 it was observed the 7 2° thermostat at #1 End 
was defective. I It wis replaced jus

1
t prior Ito 141 4. 

l I 
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C. Results 

Current drawn by heat e rs : 

Floor Heaters Volts Ames 

Overhead 9 KW #1 End 630 18. 5 

16 KW #1 End 630 16 

9 KW #2 End 630 27 .5 
~ 

16 KW #2 End 630 25 

Cab Heater 630 2.25 
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D. Temperatures in passenger area during heating tests. 
See Exhibit "A" for thermocouple locations. 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 

7 
10 

13 
14 

Note: 

Return Air at Cab 
70° Htr. off reached 70°F 
at 1118 Hrs. at 1148 Hrs. 

70 70 
72.5 71 

72 72 
70.5 71 

71 68.5 
70 69 

70 70 
69 77.5 

70 77 
70 77 

70 70.5 
70 70.5 

70 70 
70 70 

70 
70 

Floor heat thermostat was located on partition 
and extended into partition. Partition acted 
as a heat sink. Thermostat has been subsequently 
remounted in same locati on in passenger area 
but isolated from partition. 
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Test Spec . 
Air Comfort Sys. 

E. Temperatures in passenger area r ecorded dur ing cooling tests. 

See Exhibit "A" for thermocouple locat ion . 

Full Cool ON Car cooled to During Reheat 
at 1044 hours 72° at 1414 hours at 1400 hours 

15 76 73-1/4 75 
16 76 73 74-1/2 

17 74-1/2 72-1/4 73-1/2 
18 76 73-3/4 75 

19 76 - 1/2 73 75 
20 75-1/2 7 3-1/4 75-1/4 

21 76 73 75-1/4 
22 74-1/2 73 74 

23 75 72-3/4 73- 1/2 
24 75 72-3/4 73-3/4 

25 76 73-1/2 75 
26 76 73 75 
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F. Airflow Determination 

The ventilation system did not meet t he detail speci fi­
cation fresh air requireme nt of 18 cfm per passenger 
when tested in its original configuration. This was 
one of the criteria which led to the selection of the 
installed system which lists rated flow as 900 cfm fresh 
air and 1100 cfm recirculated air at each end of the car. 

Freshair flow of less than 100 cfm was measured in the 
tests of the original configuration on Car No. 1. Total 
flow was approximately correct, indicating that the 
blowers were performing s a tisfactorily . Various intake 
modifications were investigated. Results are tabulated 
be l ow. 

The first approach was to remove restrictions in the 
fresh air inlet by removing the stamped louver cover 
(about 20 % open area) and the rain deflectors (5 -
1.5 x .38 angles staggered a c ross the sloping "duct" 
outlet). This produced less than half the desired 
fresh air flow but more total flow than required. 

Cutting the r ecirculated air return grille area in half 
produced the desired total flow but raised fresh air 
to only 70 % of desired. Measurements were then made 
without the filter with a view to using a thinner filter 
if indicated to be significant. Fresh air flow was 
over 80% of desired and might have been maintained with 
a thin filter by reducing recirculated grille area. 
However, the acceptability of a thinner filter would 
require further consideration and the filter was 
reinstalled. 

Since the completely open fresh air openings were con­
sidered impractical from the standpoint of ingestion 
of water and debris, subsequent tests were made with 
an "egg crate" grille (.032 thick aluminum, .5 0 inch 
square pattern, . 50 inch deep ) installed. This reduced 
fresh air flow to 55 % of desired without a corresponding 
increase in recirculated f low. 

It appeared that the fresh air inlet was restricted by: 
(a) the a ir having to turn about 70° after coming thru 
the "egg crate" grille; (b) a 1-inch angle at the :inboard 
edge of the roof opening; and (c) the 1.75 inch high 
darn a t the inboard bottom e dge of the duct. Triangular 
holes were cut in both sides of the ducts under the 
roof opening to alleviate the flow restrictions. These 
holes were about .25 square foot each but their effective­
ness was reduced by the installation of water gutt ers. 
F l ow measurements indicated this modification just com­
pensated for the "egg c rate" grille . 
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F. Airflow Determination (Contd.) 

A horizontal baffle was installed in the intake 
p l enum and tested. This baffle bridges the opening 
between the ends of the inlet duct and extends to the 
f ace of the filter ove r its full length, thus effec­
tively, although not absolutely, separating the fresh 
and r ecirculated airstreams until they reach the blower 
plenum. This configuration provided the desired fresh 
air and high total flow with the recirculated air grille 
fully open . After the desired airflows were obtained 
with the baffle, the triangular poles in the ducts were 
closed and a 1-inch thick wire mesh pad was installed 
on the bottom of the fresh a i r i nlet duct to minimize 
water splash. 

SOAC VENTILATING 

Return 
Air 

Grille 
Area 

Sq.Ft. 

(1 ) & ( 2) 5.2 

( 1) & ( 2) 2.6 

( 1) & ( 2) Repeat 2.6 

(1) & ( 2) Filter Out 2.6 

( 4) & ( 2) 2.6 

( 4) , (2) & ( 3) 2.6 

( 5) , ( 4) , ( 2) & ( 3) 5.2 

Modification Legend 
(1) = Outer grille o ff 
(2) = Rain deflectors out 

AIRFLOWS* 

Recir-
Fresh culated 
Air AIR Total 
CFM CFM CFM 

422 1726 2148 

622 1370 1992 

645 1370 2015 

734 1409 2143 

510 1370 1880 

672 1365 2037 

896 1508 2404 

(3) = Triangular Hole (.25 sq.ft.) in each side cf duct 
(4) = Egg crate grille on 
(5) = Horizontal baffle in plenum c hamber 

*Measured with hot wire a nnemometer on Car No. 1. 
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g. AIR COMFORT SYS'fE (Contd.) 
(Cold Room) 
Test He!;ults 

,;:c . .. 

Test J).itL': A·u 6-- ) ~ ~ '2... - ----- ---~--- cm~ {t ------/ 

· Conclwdo11 : 

Jlc.it.:i.ng uncl ccolin:~ sy::.tl'ms have !:atisfactory Jicnt5.ng ancl cooH11g 

cnpncity ___ )(,._~~-s _________ _ 
• ■ •• 

Test Data: 

SECTimJ INDICATION 
' . . . 

Air Conditioner Test -a) Blower fan ~/1 & 
#2 full speed 

b} All heat off 

c) Doth air condi­
tioners at full cool 

Relative humidity 

a) First stag~ cool- · 
ing #1 

b) _ First stage cool­
ing ~}2 ,, 

Thermocouple 
reading 

Balance:> 
'l'emperature 

Volume of c1ir 
flm-1 

Air velocity 

Relative hurnicUty 

Reheut cycle #1 

Reheat cycle #2 
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l'OT,ER/\NCE 

. . -

De.low 7G° F 

ncJ.ow 7G° F 

Use recorder 

-2°r di ff crcnce 
in car 

rn:crnw 

~ Che 

~ Chl 

L--- Che· 

39 % 

77 OF 

/0 
.., 

OF 

"?S-s "77 Che 

73/z. -?~ or 

St.tt.i 
Not l ess th .:1 n O ' / Press ----'---.JI, 000 cu. ft. --"~~t,'--"~IC....a.l3 _CH! # 
p er min. total :Z/14 CFi'1 # 
nt 1.3 in. of Cl-1'1 T 
static press -
ure. 

Not more thnn 
7:, ft. per .min. > ✓6-

6,< 

74 . ._r 
;,,,, .. ...r 

Ft 

" OF 

OF 



g. 

" 

AIR COMFORT SYSTEM (Contd 0 ) 

(Cold ~norn) 

. .. , .. 

UEATING 'ff.ST 

.· J;NDIC/\TJO~ 

Thermocouple 
readings 

Ventilating Cycle 1il 

Vcntilatin:j Cycle #2 

Jllowr:r fans i.lt low 
speed 

'l11crmocouplc 
r eucl:i.ngs 

Rela i-J v·e humidity 

a) Flt contoctor 
cncrgi%eu 

. b) 01111 contactor ftl 
& lt2 •. • ~r cneqp z.r.a 

c) BF #1 & ;f2 at low 
speed 

~ 

. ~.) Floor heat current 

Use 
recorder 

Dclow 71°F 

nelow 72°F 

Use 
recorder 

' 

b) Overhead heat #1 current JCS );W 

Li\YOVCR llEhT TEST 
.. 

9 .:r-w c) Overhead heat #2 current ,, 

d) Cab heat current 

· Heaters off 

Thermocouple 
readin~s 

Floor heat on 

ThermocoupJe r cc1dings 

Above 59°r 

Us~ recorder 

Below 40°r 

Use r0.corder 

RECOiW 

/'4 •..S,-· Cl 

N ·A c 

Ill. A 

N·A .. 

·L--

---/ 8 ~ 

70 

l'CsTJ:n RY:'?!'$- ';IS · . Date: .d UC: ..? "' ? 

lll'PROV r.n BY: (Engr) cf; ./AJT, - <-<"~ Date:_ /I U G 2 " :?' 

~ 'fl r7 (J iY l)"tn. ·._ .A_~ ~' r;: ·;:, cz, ?· AP>nov1:t> nY: (Q.t-..) .~ , ~~ u .. __ L!. ~ 
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I •. 
' ' 

' 
: - " NO.- . 1 END 

· - B-SIDE A-SIDF. / 

1 3/4 . 1/16 . 
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. . .. 7/64 11 /64' 7/64 
·; ,.,,, 
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3/4 < ~ 
3/4 , 1 _0 · 1 > 1 /64 7 7 1 i I 6l+ · 3/4 

' 9/16 1 3/4 

p tFF'v.sa/l . s urr1AJcJ u.560 .f/?lt/ ~ 44 

r,· . VJI'(.) A.J' c.v·✓Pd.. /.:"Oh St:J '9 c.. 
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3.5 MAIN PROPULS ION CONTROL AND MOTOR ROTATION 

1. Connect 600 VDC source to the car. 

2. Place the following circuit breakers on the HVCBP 
to the position indicated: 

Motor Alternator Field On 
Alternator Voltage Regulator On 

3. Place the following circuit breakers on the LVCBP 
to the position indicated: 

BATT 
cc 
C 
MAC 

On 
On 
On 
On 

4. Turn on the following circuit breakers and switches: 

Main Light Inverter 
Cab Light 
All other LVDC Circuit. Breakers 
Battery Charger 
Traction Motor Cooling Fan #1; check for function. 
Traction Motor Cooling Fan #2; c heck for func tion . 
P-Signal Generator 
Air Conditioner Blower Fan #1 
Air Conditioner Blower Fan #2 
Air Conditioner Compr essor #1 
Air Conditioner Compr essor #2 
Air Comfort Switch. Check that air 

c onditioner blower fans fun c tion. 
Brake Air Compressor. Check for function. 

5. Turn direction control switch key to "OFF-CHARGE." 
Put controller handle in "FULL SERVICE. " Check brake 
air pressure charge 110 pounds. 

6. Push RESET. Turn key to FORWARD. Check 
SIDE DOORS CLOSED light illuminated. 

7. Turn deadman and move handle slowl y to "COAST. " 
Check P-wire; should read .5. Move handle back 
to "FULL SERVICE" and release deadman. 

8. Release handbrake. 

9. Turn on TRACTION MO'l'OR FIELD circuit breaker (HVCBP). 

10. Turn deadman and move controller handle to "COAST. " 
Check brake cylinder pressure zero. 
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3.5 MAIN PROPULSION CONTROL AND MOTOR ROTATION (Contd.) 

11. Move controller handle to lowest point of power 
momentarily and check for forward movement. 

12. Repeat Item 11 with key in "REVERSE" and check 
for rearward movement. 

13. Turn key to OFF CHARGE and move controller handle 
to FULL SERVICE. 

14. Reset handbrake. 

15. Place the circuit breaker in Item 9 - OFF. 

16. Place all switches and circuit breakers in 
Items 2, 3 and 4 - OFF. 

17. Disconnect 600 VDC source from the car . 
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Ml\IN PROPULSION CONTROL & MOTOR ROTATION ---- --

TEST RI:SULTS 

TEST DATE: Y- 2..z-1 2- Cl\R ~~- ' I 

CONCLUSION: 

1. Propulsion System Operation Correct t-(C S ---------; 

2. Motor Rotation Correct ________________ l/_,__e_ ... _!;'_ 

TEST DATA: 

1. Direction of Car Movement whe n Master Controller Key 

is in Forwa rd Position and Control Hand le is in Pow e r 

Position F Ole tCI IJ·/2, D -------------------·- -----

2. Direction of Car Movement when Master Controller Key 

is in Reverse Position and Control Handle is in Power 

Position -------------------------
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,. 

MAIN PROPULSION CONTROL & MOTOR ROTATION 

TEST RESULTS 

TEST DATE: j';. 2 t/- - 7 2-
--...:a:---.:.-----''-------- CAR# :Z 

CONCLUSION: 

1. Propulsion System Operation Correct. _________ '(~ec...;:;:J::__ __ 

2. Motor Rotation Correct. ______________ _;.¥-1-.a.C:::r...J-._ __ 

TEST DATA: 

. ,. 1. Direction of Ca r Movement when Master Controlle r Ke y 

is in Forward Pos ition and Control Handle is in Power 

Posit ion. __________ ________ L,F-0:.i.&~w'"". i&z.=IZ:..,i:)11&.-

2. Direction of Car Movement whe n Master Controller Key 

is in Reverse Pos ition and Control Handle is in Power 

Position ___ _______ _ _______ .....:1?:..i....:'E:= ... .....:'l-e,_-P-,_ .. _~_r:_.:_ 
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3.6 BRAKING 

1. Connect 600 VDC s o u r ce t o the car. 

2. Place the following circuit breakers on the 
HVCBP to the posi tio n i ndicated: 

Motor Alternator Field On 
Alternator Voltage Regulator On 

3. Place the fo l lowing circuit breakers on the LVCBP 
to the position indicated: 

BATT 
cc 
C 
MAC 

On 
On 
On 
On 

4. Turn on t he f ollowing circuit b r a ke rs and switches: 

Main Ligh t Inverter 
Cab Light 
All o ther LVDC Ci rcu i t Bre akers except 1, 2 & 6 
Batte r y Charger 
Traction Motor Coolin g Fan #1 
Traction Motor Cooling Fa n #2 
P-Signal Generator 
Air Conditioner Bl ower Fan #1 
Air Conditioner Bl ower Fan #2 
Air Conditioner Compressor #1 
Air Conditioner Compressor #2 
Air Comfort Swi tch 
Bra k e Air Compressor . Check for function. 

Note : All charging and "P" signal c ircuits need to 
be energized and air system charged for full 
serv i ce oper ation . DO NOT TURN ON TRAINLINE 
CIRCUI T BREAKERS . 

5. Turn direction control switch key t o "OFF-CHARGE." 
Pu t c ontroller handle in "FULL SERVICE ." Check 
brake air pressur e charge 110 pounds. 

6. Make ma i n brake system checks as r equired by test 
data sheet. 

7 . Make emergen cy b rake system c hecks a s required by 
test d a t a sheet. 

8. De lete d . 
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3.6 BRAKING (Contd.) 

9. Make snow brake checks in accordance with steps 
10 through 13. 

10. Turn on snow brake circuit breaker to provide battery 
energy to snow brake console switch. 

11. Move master controller handle until P-signal is 
greater than .5 amps on P-signal meter. 

Observe and record the following: At greater 
than .5 amps P-signal, brake cylinder pressure 
should be O psi. 

12. Turn snow brake switch at console to ON position. 
Observ e and record the following: 

a) Observe that P-signal is steady at .5 amps 
or greater. 

b) Snow brake indicator light on console is 
illuminated and brake cylinder pressure 
gauge at console should read 5-8 lbs. psi. 

c) Air gauge at #1 a nd #2 truck should read 
5-8 psi brake c y linder pressure. 

d) Check that brake shoes on #1 and #2 trucks 
are touching the wheels. 

13. Turn snow brake switc h at console to OFF position. 
Observe and record the following : 

a) Snow brake indicator light is not illuminated. 

b) Brake cylinder pressure on console gauge 
should read O psi. 

c) Air pressure at #1 and #2 truck gauges should 
read O psi. 

d) Brake shoes should pull clear of #1 and #2 
truck wheels. 

14. Reset handbrake. 

15. Place all switches and circuit breakers in Items 2,3 & 4 - OFF. 

16. Disconnect 600 VDC s ource from the car. 
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· Ml\IN 1311/\KE/EME_RGENCY BRJ\KE 

Test Results 

Test Dute : ?5 I 2 2- /_7 Z __ _.c r t 
Car4~ _ _,__/ __ _ 

Conclu s ion: 

1. There a re no leaks (piping) in pneumatic s y stem 

2. Main reservoir pressure adequate /E...s.: -~-----

Test Date: 

1. Time for c ompressor to build main reservoir pres s ure 

( 0 to Modulate) ,;;1/N ¼? seconds c_ 

2 •· Compressor modulation /.3c~ ps i cut-in 

1/<3 ps i cut- out 

3. Leak t e·s t - air • tL psi/min. f .. 
4. Brake cylindef pressure: 4tl End Full Service 0 3 ps i 

41=1 r:nd Release Time 
~ c _ sec. 

#1 End Apply Time I✓ 8 sec. 

i2 End Full Se rvice 00 psi 

4r2 End Relea se Time 
I c:_-/ ~::> sec. 

4r2 1:nd Apply Time /, s- sec. 

a.) Drake cylinder pressure at simulated heavy car (CW2) 
and empty cur with a mid brake command . 

.frl I:nd CV.'2 

#7. End CW2 

~~_C_J _ _ ps i 

y'_~--_ psi 
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MAfN 13lV\Kt/I::MERGI:NCY BRAKE 

Test Results (Cont 'd .) 

s. Trip Cock Functions: 

Car goes into emergency 

Trip cock automatically resets 

6. Emergency Valve Functions: 

Car goes into emergency 

7. Dead Man Functions: 

Car goes into full service· 
' brake with handle release 

8. Emergency Brake Cylinder Pressure 

#1 End 08' 

#2 End &s 

✓ yes no 

t/ yes no 

. ' 
' 

✓ yes no 

\L yes no 

psi 

psi 

Time to recharge 3? sec. 

TESTED BY: QL~-~~wr~-~L=· ~-------
, ~ ~ ~ . 

APPROVED BY (ENGR.)p"'...-::'.,,--.-:~ 

APPROVED BY (Q .A.l': L [)_ Q&_ 

DATE: ~/4?~<_ 
/ 7 

DATE :_~_,_~_J--.~,,_/z'---2 __ 

DATE:.__:;cf-_-_c::2._;t_-.;._/_.;2... __ 
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· MAIN BRAKE/EMERGENCY BRAKE 

Test Results / 

Test Date =---=--,5,.._/4_-=-,_,,y._';,_?_ ,z. __ _ Car # ______ _ 

Conclusion: 

1. There are no leaks (piping) in pneumatic system ~..S ' __ ,.,.__ ____ _ 
2. Main reservoir pressure adequate _ __.._/2_E_:-_S_~ __ _ 

Test Date: 

1. Time for compressor to build main reservoir pres sure 

( 0 to Modulate) %nd~> 3 3 seconds 

2. Compressor modulation /So psi cut-in 

/ 5.-5 ,.) psi cut-out 

3. Leak test - air ·• 5 psi/min. 

4. Brake cylinder pressure: #1 End Full Service ___ &_....,/ __ psi 

f l End Re lease Time · ?. O sec. 

fl End Apply Time Ir Jr sec. 

'#2 End Full Service Cf': psi 

4~2 End Re lea SC Time ? · CJ 
.:• f 

sec. 

41-·2 End l\ pp~ y Time _ ___:...;._;.../,_, u,;;..____ sec. 

· i:i ~) Brake cylind er pressure at simulate d h ec:ivy• car (CW2) 
·, l\nd empty car with a mid brake ·c~mmand.· ' 

. I· .• 

4tl End CW2 ___ __ psi E.c·. _____ psi 

#2 End CW2 ___ _ _ psi E. C . ___ __,.._psi 

/?.;!A'-~ ~c:. ✓ e--~-----J 
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MAIN BRAKE/EMERGI:NCY BRAKE 

Test Results (Cont'd.} 

s. Trip Cock Functions: 

Car goes into emergency v:i yes no 

Trip cock uutomatically resets l/ yes no 

6. Emergency Valve Functions; 

✓ Car goes into· emergency ye~ no 

7. Dead Ma n Func tions: 

Car goes into full service 1/ brake with handle release yes no 

8. Emergency Brake Cylinder Pre ssure 

#1 End 

i2 End 

/~ · 
V psi -------
/ c-:-

---~---/ ___ psi 

Time to recharge .... 1 (; sec. ------

DATE: _ _ .~.,,_/4_2___,./;,,_/4_7_z __ _ 
7 ( 

DATE: _ ____c..J',__,_1/;_?_-J": __ ~-£--7_2 __ 
7 7 

DATE :_cP-_-_;;2.._f'------L/,_.,.e-,c:..;:;;;2.'--_ 
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SNOW BRAKING 

Test Results 

Test Date : ___ /.;,.2.._,/"""""'/ ~f-"/.~7--L _____ _ I ...., 
7T/ Car # ______ _ 

Conclusions: 

' 1. Snow brake oper".ted independently from "P" sibrnal ·---,----
1'est Data: 

1. · Cyliudcr Pressure : · 

A End - - - ~t_· ____ PSI. 

B End -----'z; ____ ___ · PSI. 

Date: 

Date: 

Appr~vcd 
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SNOW BRAKING (Contd.) 

Test Results 

Test Date: I ~/4 i /zL. -----,,----,7 ........ ------ car# ff~ -------
Conclusions: 

l. Snow brake oper~ted independently from "P" &ibrnal ------
Test Data: 

l. · Cyliudcr Pressure: · 

A End 5f PSI. ---------
B End ___ _,b.._· ____ . PSI. 

· Tested Dy: To M w 1f'JT t -?"'........:) 

Approvad By(En,sr.) ~7 
A1>prov~d By(Q.A'.") ~ . 
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3.6 BRAKING (Contd.) 

Hand Brake Operation 

1. Place the following circuit breakers on the LVCBP 
to the position indicated: 

HB On 

2. Manually operate the hand brake until M/M's hand 
brake indicator comes ON. 

3. Observe and record the fol lowing: 

a) Hand Brake Indicator - Illuminated (on M/M's console) 
b) There is no c ontact between t h e brak e shoe and 

the wheel . 

4. On test box R-44-lC-2 observe and record: 

L2- 19 
R2-19 

I l luminated 
Illuminated 

5. On test box R-44-lC-l observe and record: 

L2- 19 
R2-19 

Illuminated 
Illuminated 

6. Manually operate the hand brake to t he OFF position. 

7. On the motorman's console observe and record: 

Hand Brake Indicator Off 

8 . On test box R-44- lC-2 observe and record : 

L2-19 
R2- 19 

Off 
Off 

9. On t est b o x R-44-lC-l observe and record : 

L2- 19 
R2-19 

Off 
Off 

10. Place the following c ircui t breakers o n the LVCBP 
to the position indicated: 

HB Off 
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H.l\.NDBRAJ<E 

l'cst Jtcsu.lts 

Test Date: g ·-/2., :.. _7 7------------~----- Car it ____ /~---

Conclusion: 

1. Handbrake functions prep er ly ______ .;:.,l,,.../_e_~ ..;,;;S;__ _________ _ 

'.l'est DJ.tn: 

· 1. Numhcr of pwnps for full service npplication __ ....;?;;....~(J .. :..·-----

·o 2~ Number of pumps for full r ele.ise / ·----~L------·-----
. _;, ' 

--~1! ·: 3<'--Fbroe~-t o-move--cctr--,Hth'-hu1ftlfi\;fike--se,t-\......-.--------.----..._~-lbs-: 

Approved lly(Q.h,.) /[:, Q ,_o. 
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IIJ\NDBRAI<E (Contd.) 

. Test Jtcsults - . 

.. . . . 

Test Date: __ ._.£"'-. _·,,_kc;... -..,_j_~~ -1....:&:::;._. · _ _ _ 

Conclusion: 

... Car # ___ J.._-__ _ 

1. Jlandbrnl-~e functions properly _______ !f__,_~e_._=5:::.-_______ _ 

. 'J.'est Datn: 

· l. Number of pumps for full service application'---_~f-fJ~--_ _ __ _ 

I 7,;.. : · --2! Number- of pumps for full release 
. . -· ------------- --

-;;fie _'.::--~~~~~.tcuno.ve--cat:'~-\\'ith,:~andl31?ke-...-s.at~-~ ~ ---•-...----..._, ~--~ - lhs..-
. . . - ' : 

.. 

'• 
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3.7 PROPULSION AUXILIARIES 

1. Start motor alternator. 

2. Check air flow at exhaust, by hand. 

3. Check frequency of AC output of M-A t o determine speed . 

4. Measure pressure drop at inlet to motor (6" approx.). 

5. Turn M-A off and observe that load shed contactor 
releases before the M-A revs down. On startup, 
observe M-A begins to rev up prior to load shed 
contactor pulls in. Observe that load shed contactor 
does pull in. 

6. Check traction motor cooling air pressure. 
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PROPULSION AUXILIARIES (Cont •• ) 

Test Results 

Test Date: ___ 2_-a· __ 7_-_7_3 _____ _ Car# __ / ____ _ 

Conclusion: 

1. There is sufficient cooling air to the motor alternator 

' 
2. there is sufficient cooling air to the .traction motors Y£.S 

' 

Test JJata: 

1 J\l 1 ,/ f s • Motor ternator starts proper y ____ ~7'------------; 

2.· . Motor Alternator load sheds propcrly ____ y __ L_~ _ _s _______ _ 

3. Motor Alter1iator cooling air pressure _ _./Y""-;;..t 1!-r~A"-'IU:.1-·.A..,f._u._.1_,(r;;;,.gRi.---:P&i 

"• Traction Motor.cool.i.ng air pressure 

#1 

#2 

ff3 

ff't 

Tested Dy : __ .K/ _____ , __ c _ U_li __ (_/<_/f_N_·_c_:?v_ 

Approved By ( En~r . ) w · c u ;u-z /11,( t' ~<:<;:) -

---.. Approved By(Q.A.) __________ _ 

/YI O 0//::- / c•O. 
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(o .,.3 -1{'-rpsi 

h ~J-:-C ··-, psi 

P f-_s•-·,,.:, psi 

6 .,.3 -·'-·' 1psi. 

Date: 

Date: .::,... - > - 7 5 

..... -Date: _______ _ 

,, 



• . 

PROPULSION AUXILIARIES (Cont~.) 

-) Test Resul tE 

··~ .. : \ 

Test Date:. ___ ._2. ... ·_-_9_-_7_3 ____ _ Car # __ 2 _____ _ 

Conclusion: 

l. 'rhere is sufficient cooling air to the motor alternator 

2. there is sufficient cooling air to the traction motors v Fi 
7 

Test Data: 

l. Motor Alternator starts p1•operly ___ ~"'y_E_J' ________ _ 
J 

2.· . Motor Alternator load sheds propcrly _ _,.y_·_r_·~J_' ________ _ , 
3. Motor AlterHator cooling air pressure ---'-4t&.()t,c;.,;..r-_;,.M_/..,.4w.?.[..,L._,,.1:._r...,~ .. · _ _,psi 

"• 1'ract'ion tlotor .cooli.ng air pressure 

#1 G:. < J -- t' ~ psi 

#2 G- 3 - if.. L( psi 

#3 6 - 3 - "~ . .. , psi 

#lJ '-·3 - (: - --, psi. 

Tested Dy : __ 111_1 __ c_<-_·R_1_i A_1,_, ___ sf __ __..,..-;i_ - --< __ rx,_. Oat e : __ ;t__-_c;_·-_?_J_· __ 

Approved By(Engr.) __ w_-_. ___ c _v_1i_R..;...;,,;,n~N--~G-·---'7---~ Date: ---------.£-9 - 73 

Approved By(Q.A.) ______ -_____ _ Date: ________ _ 

t,,(..,/ T/.I ,,A4()L>/ r/,e,h 

/ -- A) A If 
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3.8 CAR WEIGHT 

1. Move complete car onto scale. 

2. Center #1 truck with center of scale. Read and 
record when beam is balanced. 

3. Center #2 t r uck with center of scale. Read and 
record when beam is balanced. 
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CAR WEIGHT (Contd.) 

_( _ '___, Test Ref;ul1:s 

Test Date : __ e,_ ... _:l_.......;;~----.... 7_;2..~---

Test Data: 

Weight #1 End. ___ '-l-~4L-L-7...!iG,::.....:O~ ___ lbs. 

Weight #2 End. ___ 4.r....:::;3_-..;;;S_{p;::.....;;O;..._ ____ lbs. 

Total Weight ___ '3'__;;.fr--=.3_A~0'--___ lbs. 

123 

Car # __ ..,J.__ __ _ 

· Date: 8 - 2 A - > l... 

Date: J;. 2,/'· 72_ 

Date:~- J_/- .. / ~ 



CAR WEIGHT (Contd.) 

Test RC:!filllm 

Tes t Date : __ __.f:..._-__.6=r::_-_7'---=:?,.;...;:.,.___ 

Test Data: 

Weight #1 End. ___ 4~5~/_4~0 ____ lbs. 

Weight #2 End. ___ ~..:..;;;;3_9.:..-4=-0;;___ __ ____,;lbs. 

Tot al Weight ___ ?__,~---=Q-=~......:::O:-_ ____ lbs. 

Tested by: J /111 /'c,A· rf 1< · 

. _,~~ 
Approved by (EngrP-?~.A.Lr<// 

~ a. "' 
Approved by (Q.A.) ·, ~ D. 'liZz& 
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Car # ___ ;z.. _____ _ 

Date: 8 - 28 - 72.. --------

Date: 

Date: 



CAR WEIGIITS - SOAC 

Light Weight at St. Louis Car 

Pantograph Scale Weight, March 15, 1973 

*Equipment Brackets added at Pueblo 

Miscellaneous 

Light Weight at Rail Ready to Run 

Lead Bars (HDC 328) (LDC 313) 

AWl 

*Equipment Brackets - estimated weight. 

HDC 

88,320# 

775# 

320# 

169# 

89,584# 

15,416# 

105,000# 

HDC and LDC were loaded to AWl night of March 13, 1973. 
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C-~~ 

LDC 

89,080# 

775# 

320# 

114# 

90,289# 

14, 711# 

105,000# 
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PANTOGRAPH: 

1. Defore raising pantograph tie the bow so that the maximum 
' 

rise is 10 ft. 

2 . J\djust the mc1in spring assembly so that the lifting 
. I I -.;·c1 

me asured at the bow is ·20---2-3- lbs. All main spr i ngs 

force JAJJ 
must/ --, 

be the sarnc lcngt.h + 1/4 11
• ' 

3. If the lifting force varies more than 2 lbs . over the 

entire range, readjus t the spring yok~s. 

4. •rurn pantograph switch on console to UP and adjust the 

rise time to 5-6 seconds. Turn pantograph switch on 

console to DOWN and adjust the lower time to 4-5 seconds. 

Tes t Results 

Tes t Date : ~ 7 - >~ /- 1 J.: 

Conc lus ions: ... 

Test Data: 

l. Lifting force measured at bow: 

2 . Time to rise , ~~~-Cr)-'f-e~ 

3. Time . to lowe r, £tbm,.,,;t.cnu'J..J).~~ 

. /7/1 . 0 J-1' 
Tc.sted by: ." · .... ~ :-1 /cJ 6--v-0 <-· ·t'"',,..,[ 

/ 0 
Approved by ( Engr. ) ~~)-/~ ;{,,,t~l<'-7 ?/ 

. ·/ l I I . - t' 

Approved' ·by (QA) : ~(0 
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car ·Nurnber: 

I 8 Pou A.J D S 

S: 3 St::=' C. 17 /,.,t .D S 

I/- , S .$ EC." N D S 

I 

Date : ? -- 3 J- 7;). 

Date: Z'-3 I - 72.. , 

oat,e: ,2 -31 - Z,1,. 

. I 
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Pl>.?:ITOGRAPH: 

1. 

2. -

Before raising pantograph tie the bow.so that the maximwn 
a 1r ,, · 
7 "' ~~ . . 

rise is lif ft. /?r- - · · · .. · · . · . 

Adjust the ·main spring assembly so that the lifting force 
17 .- I 9 ';/'..f ~ 

rneasur.cd at the bow is ,20~2:3 lbB. All main springs ·must 

be the same lenqth .± 1/4 •t. 

·3 • . If the _ lifting fQrce varies more than 2 lbs. over the 

_., entire range, .readjust the spring yokes. 

· 4. · Turn pantograph ~witch on console to UP and adjust the 
,4 . 

p ... 

rise time to S-6 seconds. '£-urn pantograph swi.tch on 

console to DCiWN and adjust the lower time to 4-·5 seconds • 

Test Results 
. .. 

Test Date: j--10-12. 

Conclu~ions: .. .. 
. . 

Test Data: 

1. Lifting force measured at bow: 

2. 

3. 

r:i.~ime to rise. i:e~~:.(,1-0-)~:fee~:- ~1,,_ · 

Time to lower. frCi'm--•tent,.(:1:-0)".' ... feet.: 

Approved by 

Approved by (QA): 
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Car N\:mJ:ier: . 2. ·--=----

/ 8 LS.S 

.s-. B sec, 
4. '2.~ sEC. 

Date: d7;z.. 
Date: I-/()- z2. -· .. .. ----

Date: ,F-- 1 ()-2..;L 



PANTOGRAPH: 

1. Before rais ing pantograph tie the bow s o that the maximum 
' 9'' ,, 

rise is~ ft. 

2. Adjust the main spring assembly so that t h e lifting 
. , 7-./9 

for ce J _/) 
All main springs must r measured at the bow is 2Qra2~ !bs. 

V 

be the s ame length + 1/4". 

3. If the l ifting force varies more than 2 lbs. over the 

entire range , readjus t the spring yokes. 

4. Turn pant ograph switch on console to UP and adjust the 

rise time to 5-6 seconds. Turn p antograph swi t ch on 

console t o DOWN and adjust the lower time to 4-5 seconds. 

Test Results 

Tes t Date: 7- 3/- lb 

Conclusions: 

Test Data : 

1. Lifting force measured at bow: 

2. Time to rise ,~ 

3. Time to lowe r,~~ 

Tested by: rpJ< ~~ 
Approved by ( Engr.)~~ 

Approved ·by (QA) : &:z.,, 0 
?. 
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Car Number : 

18 ,PouAJDS 

.s; 3 S ~ C l'JA/LJS 

i/., s s 1:CoAJt:JS 

I 

Date : 1 -.J / - 7~ 

Date: 7- 3 / - 72-.. 

Date: ~-3 / -7::i.. 
~ ~ 



•· •. 

• · • .i • • 

: : •. . ;,t : - . -:- ­
._ ... · · .. 

. . . .. . . 

.-' ·,:. ·. ·:;::: ... <:-..;_;·)·:~:r .. :\::~ .. -- ~~::~:: ,_;::~-~;'-:_.; ~ 
_:: ··, ·<· •: · .. ·::-:-~.-. 

~ \ 
V -- . PA~OGRAPH: 

... ·-.. ;· . 

, 

' 

1. Before raising pantograph tie the bow .so that the maximum 
'1'6 ,, . 

rise is l<r' ft. ?f.!/l 
2. - Adjust the main spring assembly so that the lifting force 

17 .-19 'p';(~ 
measured at the bow is ~e-M 11::.s. All main springs must 

be the same length ± 1 /4 n. 

·3 • . If the lifting force varies more than 2 lbs. over the 

., entire range, .r.eadjust the spring yokes . 

4. Turn panto~raph switch on consol~ to UP and adjust the 

rise time to ~-6 seconds •. ~urn pantograph switch on 

console to DOi~l and adjust the lower t~ne to 4-5 seconds .. 

Test Results 

Test Date: f--10-1,_ 

Conclusions: 

Test Data: 

1. Lifting force measured at bow: 

2. Time to rise.~ ~ 

3. Time to lower. fi.rom,..,,,t-...e-n;...(-i-0}·~ .. feet: 

Tested by,~ A4= 
Approved by (Engr.~~~~~':1.=~ 

Approved by (QA) : 
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car Number: 2. 

/BL.BS 

·· . ..s, B Sec, 

4. :2.. ~ s t:-C . 

Date: d-7.z... 
' 

Date: 

Date: cP--1()-2~ 



AIR COMPRESSOR (Contd . ) 

) Test tcsults 

Car 4~, ___ 2.=:;. __ 0_N_l.-'-Y 
TEST££> 

Conclusion: 

· 1. A.i.r compressor has suffic ient capacit.y __ __,~'k_"-'=:s;::_ _____ _ 
7 

"Test Data: 

1. 1'ime fop cornpres~_or to recharge system after four (4) suceer;sful 

brake c!ppli cations _&_.__E,...'A._.D"---S _ _,_/_¼ ... · ...;::;t?'-#--p_S_.....J_~e entils. , 

2. Main Reservoir air pressm~e after one (1) brake cylindc:.!l.~ h ose 

has been disconnected aml brakes applied once _ __./_g_,__c ___ psi. 

I 

Date: TestcdzJLtfL-
/\P!Jrovcd Hy(En:;.r.~ 

/\pprovcd By(Q:A.),LV Qt) 
Date: 

Date: 

130 



3.11 HOSTLING PANEL 

l. Place motorman's controller in "Emergency Brake" 
position and remove console key. 

2. Plug hostler in hostler connector. 

3. Brake system should charge in approximately 35 seconds. 

4. Select "Forward" position: 

a) Push "GO" button and observe c a r moving f orward. 

b) Remove hand from "GO" button and observe braking. 

c) Push "GO" button and after car is moving forward 
push "Coast" button and observe that car continues 
to coast. 

d) Remove hand from "Coast" button and observe 
braking . 

5. Repeat in "Reverse" position. 

6. Uncouple and recouple using hostle r. 
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HOSTLING PANEL (Cont'd .) 

Test Results 

Test Date: J/9 /~ 3 ------7..,._.'--~--------- Car# --------/02 

Item 4. "Forward" Position: 

4-a) Car moved forward when "Go" button was pressed. 

-b) Car braked when "Go " button was released. 

-c) Car cont inued to move forward without braking . 

-d) Car braked when "Coast" button was released. 

Item 5. "Reverse" Position: 

5-a) Car moved backward when "Go II button was pressed. 

-b) Car braked whe n "Go" button was re leased . 

-c) Car continued to move backward without braking. 

-d) Car braked when "Coast" button was released. 

Item 6. Car uncoupled and coupled satisfactorily using hostler . 

Tested By: w · C V /::R/} / V Date: .3/19/7 5 

Approved By (Engr.) w · C (.!d{J{..d , 'y_ /c __..~ Date: ·1/Bl:7 > 
? 

Approved By (Q.A.) ------ Date: \..__.- ~ 
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3.12 VISUAL 

1. After the car has been completed and all testing has 
been completed, the car should be checked for the 
following: 

a) No loose screws, bolts or nuts. 

b) No flaws, mismatch, or tears which could cause 
passenger injury. 

c) No paint chips or flaws. 

d) No dents or flaws which detract from the good 
appearance of the car. 

e) All trim fitted in a workmanlike manner. 

f) Floors, windows, doors and side panels clean 
and without mars or scratches. 

g) No bare metal except stainless steel or aluminum. 

h) No cracks or flaws in fiberglass seats or panels. 

i. Debris. 
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VISUAL (Contd.) 

. . : '• 

.. 
l'est Rc:~u1:L-s 

. . . . . ~ . .. 

· l'est Date: J:-~-7 ~ Car ~t __ =_/_=------

Conclusion: 

l. Car is complete and satisfactory for shi~ncnt. 

Tested Dy : _____ ...______ ___ . __ · _____ _ Date: __ '----____ _ 

Approved Hy (Engr. ) ___ '-----________ _ Date: ___ · _, ____ _ 

Approved lly(Q,t.,)_LQ vZJJ. Date: .cP---;;LJ-'- 2 ?--
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VISUAL (Contd.) 

l'est Rc•sults 

.-

l'cst Date =--~--_-_;;;i__[f-_--c;>_?-__ _ Car ~f ________ _ 

Conclusion: 

1. Car is complete antl satisfc1ctory for shipment . 

Tested Dy:_· ___ -_________ _ Date;_~ _____ _ 

Approved Hy (Engr. ) _________ _ Date: · --------

' 
Approved By(Q.t..l .IJJ, Date: • ~- ;;i_.J),- --? ~ 
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4. CONCLUSIONS 

Subsystem functional tests wer e conducted by the car manufac­
turer, St.Louis Car Division, General Steel Industries, generally 
prior to delivery of the SOACs to HSGTC, Pueblo, Colorado. 

All susbystems met specification requirements as attested by 
signed data sheets. Data shee ts a r e not available for the car 
clearance check and the windshield wiper check. 

The ventilation system req uired modification to meet the fresh 
airflow requirements. 

The floor heat thermostat was remounted to provide proper 
isolation from the sidewall . 

Floor heater guard temperature s e xceeded the design goal of 150°F. 
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