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1. INTRODUCTION

The U. S. Department of Transportation, Urban Mass
Transportation Administration (UMT2), 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
existing proven technology, Primary goals for the cars
are passenger convenience and operating efficiency.

The SOAC Test Program Plan and Procedures are described
in Boeing Vertol Report D174-1007-~1. The subsystem
functional 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,
Pueblo, Colorado between September 1972 and March 1973,

This document, Volume II =~ Subsystenm Functional Testing,
plus 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 T - Component Testing

Volume III - Acceptance Testing

Volume IV - ©Simulated Demonstration Test
Volume V - Post Repair Testing



2. INSTRUMENTATION

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

2.1 FACILITIES EQUIPMENT

Water Test Facllity

Hot and Cold Room

100 VAC, 220 VAC, 440 VAC

£00 VDC

120 PSI Air Pressure

Switching Locomotives

Car Building Facilities as required

2,2 INSTRUMENTS

Description Manufacturer
Anemometer Taylor

Anemometer Alnor

Static Pressure Indicator Dwyer

Multimeter Simpson
Thermometer Simpson

Megger Biddle

Foot Candle Meter Weston

Noise Meter General Radio
Temperature Recorder Honeywell
Oscilloscope Hewlett-Packard
Oscillator Hewlett-Packard
Frequency Counter Monsanto

Hi-Pot Tester Associated Research
Digital Multimeter Non-Linear Systems
Digital Multimeter Hickok

Ammeter Weston

Trainline Test Boxes St. Louis Car
Thermo-Anemometer Alnor



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 D174-10007-1. In some cases actual
test procedures differed from D174-10007-1; 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. Loulis Car engineers. These changes include
windscreen structure, headlining, bulkheads, trim,
bolsters and pantograph mounting.



Gathering Range and Couple/Uncouple

1.

2.

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

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

Uncouple cars.

Center coupler on #1 car. Offset coupler on

$2 car 3-3/8" to the socket side. Couple cars.
Observe that cars couple properly without
deformation or galling of hooks.

Uncouple cars.

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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GATHLRING RANGE AND COUPLE/UNCOUPLE (Contd,)

Tcst Results ' o _ s

Test Date: f—gap-f?f B C'ar‘# /J’*/c.?- s

Conclusions:

Couplers have sufficient gathering renge. %fc‘;'.j

frest Data:
1., Couple cars with couplers displaced to "A" Side of Center

- _ _ | #2 End _ 2K

2. Couple cars with couplers displaced to "B" side of Center

#2 End (2l

3. Couple cars with #2 car rotated 50

o

' 2y
Tested By/é/c’w?u > /;//// ,/v Date: /f% z
/
_ f _ )
Approved By (Engr l‘/,_/,«‘/ O / Lo, Date: ‘_/f:.. 2P~ 2

7
Approved By (Q A.) /O /Z%—Q 7 Date: CT"':;“OD/“>Q¥




Electric Couplers

NOTES: 1. For this test the air must be removed from

the couplers.

2. The following test will be conducted using
the test box connected to coupler No. 2
and the coupler control panel at No. 2 end

of the car.

Place the following circuit breakers on the LVCEBP to

the position indicated:

CPLR

On

On test box observe and record:

L1-9

Illuminated.

On test box place the following switches to the
position indicated (lamps in the next paragraph
will be i1illuminated momentarily):

L1-10

on

On test box observe and record:

R1-10

R1-11

Ll-11

Illuminated

Off for two seconds
then illuminated for
ten seconds (approx.).

Off for two seconds
then illuminated for

ten seconds

(approx.) .

Observe that when hook switch is made that R1-9 is

illuminated on test box.

On test box place the following switches to the

position indicated:

L1-10

Off

On test box observe and record:

R1-10
R1-11
L1-11

Off
Off
Off



Electric Couplers {Contd.)

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

L.1-8 Oon

B. On test box observe and record:

R1-8 Illuminated
L1-7 Illuminated
R1-7 Illuminated
L1-12 Illuminated (Dim)
R1-12 Illuminated (Dim)

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

Li-8 Off

10. ©On test box observe and record:

R1-8 off
R1-12 Off
L1-12 Off
R1-7 Off
Ll-7 Off

1l1. 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:

Depress Observe and Record
a. Retrieve L1-7 Illuminated

R1-7 Tlluminated

b. Advance Li-11 Illuminated
R1-11 Illuminated
R1-10 Illuminated

c. Uncouple RI1I-8 TIlluminated
R1-7 Illuminated
Ll-7 Illuminated

13. On the coupler control panel place the coupler control
key switch to the OFF position.

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

CPLR Off
7



Test Result = - SOAC -

Rl i

J-/ F-72.

" Electric Couplers

. o
Test Date: .?"'// ~ 7 2 Car # /
Conclusion:

1. EP eircuits function properly. f]./ﬂs

2. Switches function properly. f}{Cf,S

e
Loy '/.'74_..——» g
Tested By: x_’/l"""ﬂ!“‘ /= m_’_'_;?f Date:
Q/Z = |

Approved By (Engr)oisf L;_ Date:
Approved By (Q.A.) "Zp @Q Date:

y

19 -7,2.

AUG 1 (1972



Test: Result o« - S0AC -

Test Dato: #0"} '?"' /"i?_..

Conclusion:

L. EP circuits function properly.

2. Switches fupction properly.

. Electric Jouplers

Car 4 2.

B =2-C

ﬂ Py
('?' i ’d‘ p
o IR -
Tested By: V7 & o) R AR 'r\,-"“":,-/

Date:

A ff
eI ’/
Approved By (Engr). i & / ;r, /,./,'/L(L"x

l
Approved By (Q.A.) K\ 4/\&«@

Déte: f{-/C}"j?m

Date: 5?-—!

G- 72

AUG T 61572



d. Camber

1. After the car body is complete, including underirame
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" will be
the datum for determining deflection at "C".

10



CAMDBER

Test Resultls

(Cont 'd.)

Test Date: ’ (S:j@//? 2 - Car # / S L2
Test Conclusion: ’ .
‘ -5’ - / ‘4

1. Car has positive camber /f’ /&
| A+ B C- (A + B
Side A B C 2 2 Camher
A 1 3/u§1-5216 | 7/8 21/16 - /16 = 7/16 7/16
A 1 1-1/16{ 27/32 | 1-5/16 61/04 gu/64 - Bl/64 = 23/6U 3/8
B 3-1/2 3 3-11/16} 3-1/1 3-11/16 - 3-4/16 = 23/6U4 7/16
B 3-3/8 3 | 3-11/16| 3-3/16 | '3-11/16 - 3-3/16 = 1/2 1/2
Tested By: /f:— P\ Ty ,{ . Date: (‘9,' = /7 2
Approved By (Engr): f /7/”\[/ _,c‘x ', _.—Te 25  Date: (?A‘E// 2.
Approved By (Q/A) '//,() /(;L K) / Date: OD‘/ dz;/,7/'l.

AN
\

11

AUG 171972



d. CAMBER (Cont'd.)

Test Results

K~/ ~>2 1

Test Date: Car'# 2\
Test Conclﬁsioﬁﬁ .
1. Car has positive camber A = %é) 25 e %6
N A+ B A+ B I
Side A B C 2 c - 2 Camber
A | u-172 | 3-324 | u-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
j o
Tested By: AGM M Date: du//-l ) 7 2w
o 7 7 7
Approved By(Engr.) / /5'@9-/\:@‘1/&@ Date: 5//,2 ~2 2
Approved By{Q.A.)}_ £ : Q r;Z;;__Q -Date; E-la-22

K LESS SEATS Awp CAPFETING

12

AUG 387972

i



&, Clearance Check

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

2. Note any interferences,

13



-\-
N  @. CLEARANCE CHECK (Contd.)
Test Results

Test Date: _ Car # Z

Conclusion:

1. Car passes through the clearance gauge.

Tested by: Date:
Approved by(LEngr.) Date:
| Approved by(Q.A.) ' Date:
; ' Vo gEECORND Ff FEST SrALC G Sy
| PELTCNR A LTS
DAT A SHAEET NOT L/ SlLFS
i
/

/

I ' C{fj% “)/lé’r/)_‘a

14



e. CLEARANCE CHECK {Contd.)
Test Results

Test Date: Car # ;2

Conclusion:

1. Car passes through the clearance gauga,

Tested by: Date:
Approved by (Engr.) Date: .
Approved by(Q.A.) Date:

YO RECORD oOfp TLST [fFAL/45 C BEL
SR ERLLORM ELD

o4 7a  SHFEr yor o srres
i

;fzf"f”<9 4b/§'€/fﬂ?

15



Curve and Clearance

1.

2.

Move #1 end of car onto the transfer table.

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

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

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

Repeat for 3' 5-1/2" floor height for CTS. Move
the transfer table 5'1-7/16" to the left and right

of centerline (295' curve 5° truck angle). Observe
that there are no interferences between truck and
car bedy.

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

16



CURVE ARD CLEARANCE (Contd.)

Test Resulis - : -

Test Date: T =R~ . Car § i
Test Conclusions

1. There are no interferences between car and truck on the #1 end.

ol

2. There are no interferences hetween car and truck on the %2 end.

oI

3. There are .no interferences between cars when 3#2 ends are coupled

oK

Tested By‘ L /71:-/1/.) - : : ‘Date: C‘-’) *‘zg—?(_

Approved by (Engr. )5 / ,-w" /’v'f.m/f Date: (f ‘Zao"](

Approved by (Q.A) *{49 Q g | o ' Date: 5"'1?'73-

17



CURVE AND CLEARANCE (Contd.)

Test Results

| Test ﬁatc: F-2é- ?3-

Test Conclusions

‘Car B 2

1. fThere are no interfercnces between car and truck on the #1 end.

0K -

2. There are no intcrferences between car and truck on the #2 end.

O i<

3. there are no interferences between cars when £2 ends are coupled.

oK

Tested By: - NLED

‘Date; & "R& T2 &

Date: j"ﬁ?vﬁ"72_

Approyed by ('Engr;}. fid “".wgﬂ:;:z«f

Approved by (Q.A) ;f -(Q ggfgg 1‘_ -

18

" Date: 5“- .'1.9'—?.1



g. Air Comfort

Heating and Air Conditioner Operation

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

R-44-1C-3 Sensor Assembly

59° (Heat)

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

Bl b

2. Repeat item 1 for sensor No. 2 and the other
R-44-1C-3 test box.

3. On both the R-44-1C-3 test boxes place the
switches to the position indicated:

On

QOff
QOff
QOff

I~ P S ]

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

H On
HH1 on

5. Place the following circuit breakers on the HVCEP
to the position indicated:

FH Oon
6. Observe and record:
Floor Heat Off

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

8. Observe and record:

Floor Heat On

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

10. Observe and record:

Floor Heat Qff

19



g.

Alir Comfort (Contd.)

11.

12,

13.

14.

15.

16.

17.

18.

19.

20'

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

Observe and record:
Floor Heat Oon -

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

Observe and record:

Floor Heat Off

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

FH Off

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

On test box R-44-1C-2 observe and record:

1.2-27 Illuminated
R2-27 Illuminated

On test box R—-44-1C-1 cbserve and record:
R2-27 Illuminated

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

FH On
OHH-1 Oon
BF-1 On
A/CC~1 Oon

Using the table below check the heating and air
conditioning system:

SENSOR NO. 1

SWITCH SETTING OBSERVE AND RECORD
A) 1 Off FH On; OHH-1 On ,
2 Off BF-1 On {at low speed); A/CC-1 Off
3 Off
4 Off

20



g.

Alr Comfort (Contd.)

20.

21.

22,

23.

24,

25,

26.

SENSOR NO. 1

SWITCH SETTING OBSERVE AND RECORD

B) 1 On FH 0Off; OHH-1 OQff
2 Off BF-1 On(at low speed)
3 Off A/CC-1 Off
4 Off

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

D) 1l 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

Cn the motorman's console press the AIR COMFORT OFF
switch.

Observe and record:
All heating and air conditioning - Off

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

Observe and record:

Heating and air conditioning system
same as in 20 E).

On test boxconnected to No. 1 sensor place the
switches to the position indicated:

On
Of £
Of £
QOff

L o

Place the following circuit breakers on the HVCREP
to the position indicated:

OHH-1 Off
BF-1 Qff
A/CC~1 Qff
FH Oon
BF-2 On
OHH-2 On
A/CC-2 On

21



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~44-1C-2 observe and record:

L2-27 Off
R2-27 Ooff

30, On test box R-44-1C-1 observe and record:
R2-27 Qff

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

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

32, Place the following circuit breakers on the LVCBEP
to the position indicated:

H Off
HH-1 Off

22



g. AR COMIORT (Cor  d.)

Test Resulis

Test Date: /= 2.8 72 Card /

Conclusion:

1. 7"A" IEnd unit responds to thermostat: *hé{C3J§
/
"B" End unit responds to thermostat 6{3,5

"Test Data:

Condition (0=0pen, C=Closcd, *=0pen or Closed) Result
1. Fresh Air Overhoad Thermo. buct Therm.
35° 709 729 740 750 760
Full Overhead and
C 0 0 0 0 0 IFloor Heat Q.
C o- 0 -0 0 C. 9 KW Overhoad Heat
- ON Floor Heat 0ON.
O 0 0 0 O 0 Floor Heal ON.
9 IKI¢ Overhead Heat ON.
* C 0 0 0 w All Heat OFF.
. LU
L C, C 0 0 w g KW Overhead Heat ON
: - Modulated Cooling.
® C C C 0 *.  todulated Cooling
: No lleat.
L w C C C C * .Full Cooling.
2. Loyover Therm Closed. } Tloor lcal OF.
ravyl . . o
Tested Dy: %ﬁ@:fQ)@tg%%_ﬂ__m“w_ Date: -7"w,$‘ﬁﬁh
A}_)p].‘oved“;'%y(Elwr % “_A/\_ze"ﬁﬂ«t’l-h_ Dt 7‘-— Z»‘.—f:-_:_‘_ :‘)‘H____

Approved By (Q.A. )”Jﬁ{ﬁE2h_j\_gLgiiw;““_______ UHT(’$_NJ>"" é; .7¢~q__-_

23
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r, ATR COMPORT  (Comt®d.)

Test Resulls

X-16-77.

Tesi: Date:

Coneclusion;

1. "A"™ End unit responds to thermostat

"B End unit responds to themmostat

Test Data:
Condition

1. Fresh Air Overheocad Thermo.

350 709 720 7y9 750
C o 0 0 0
C 00 0 0
0] 0 0 §] 0
. cC .0 0 0
¥ c," C 0 0
% C C C 0
# c ¢ C C

- 2. Loyover Thewrm Closod.

Tgstcd Hy:;igiriﬁ)7z¢'

(0=0pen, C:Clused, “#=0nen or (loscd)

Carit 2.

_{{=S

Approved By (Engn,

Approved ny(Q.A.)“:;Z:

24
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Result

Duct ‘therm.,

706°
Tull Overhead and
4] Floor Heat ON.
C 9 ¥ Overhead MHeat
’ O Tloor Heat 0ON.
0 © Floor Heot Q.
. 0 W QOverhead Heat
= Al) Heat OFF.
i g JW Overhend Heat
‘ Modulated Coolinz.
¥, Modulated Cooling
No Heat.
% Ffull -Cooling.

IFloor Heat ON.

Niies _ 5-[6-72
IkHW?L“__g?L/qgf'?rZ:__ -
lhﬂw*g_ﬂ;éi:,ﬁaj;EZ;i ...... —
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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 minute at a nozzle pressure of 40 psi.

Note and repair all leaks.
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h. WATER TEST (Contd.)

. Test Resulis

. Test Datr::;_ (5'.'- 19~ ?2« Car i | j
Test Conclusion: - ' o " pate Inspection
X. T'here arc no teaks in the rooi‘ ‘ ERST )

2. ‘There are no leaks in the shell. ' 36 "?3..‘

3, There are no leaks in the completed car. &= F-~72 I

Teoted By: //9 Q‘JQ | Date. )o / —7 3.
Cﬂ%\// | |

2 RATA !\ppr'oved By (Enrrr)é/f /\/r:.?,uu,«,_ Date: _ ﬁc’/?-,""?,

—' Approved By(Q A) / Q (/Q f’.ﬂ_j : Date_:' | .c.‘.‘?""I-?—' ?D-
¥ upéw»u Sonce WodT Azt e futéta’; ,,,,Q@/L L
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h., WATER TLEST (Contd.)’

(q ) Test Results

Test Date: E’?"'.f ? - ?3*- . Car i} el

Te;t Conclusion: Date Inspection

1. There are no lcuaks in the roof. T-[2-22

2. There are no leaks in the shell,

~3. There are no lcelks in the completed car.

Tested Dy: /O KP ( Date:_F—y "y =D

/f’/f/’

MT# Approvcd By (Eng rr‘}// / )-’w.——"&ﬂ.- ,«‘/f Date: 0"..-/7.. 7Z

~ Approvcd By (Q.A.) ,L-»/Q \__;:.,,.,Q .. Date: -~y 72

~

N
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End Door

End Door Procedure

1.

16.

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

EDL On
EDS On

On the motorman's conscle place the END DOOR switch
to unlock position.

On the motorman's console observe and record:
End doors unlocked indicator -~ Illuminated

On text box R~44-1C-1 observe and record:

R2-23 Illuminated
R2~-24 Illuminated
L2-24 Illuminated

Observe and record that end door is unlocked and
can be opened.

On the motorman's console place the END DOOR switch
to the locked position.

On the motorman's console observe and record:
End door indicator Off

On test box R-44-1C-1 observe and record:

R2-23 Oft
R2-24 Off
L2-24 off

Using the key supplied, open the end door, observe
and record that when the end door is open that the
END DOOR UNLOCKED INDICATOR on the motorman's
consocle is illuminated.

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

EDL Qff
EDS Off
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END DOOR (Contd.)

Josl Results

- L

Test Dafa:

1. Opening Force 2.5 Lbs.,

2. Closing Forcc 9 Lbs.

4
Testcd By‘@

Approved By(Epngr.)

Approved By (Q.A.)

déﬁaw .
/ e

29

Test ‘Date: 7" 29" 72 Cur # /
Conclusion: .
1, End Door i,ock Electrically : ' (;[ES
2. End Door Lock Hec‘rhanically - LJJCS
L 3. End qur Unlock Electrically or Mechanically “{65
., End Door Unlock Eléctric:ully from OQutside l-r/eS
5, End Door Latches without assistar.ice ] yes

Date: :}‘ 24("72-

Date: 7—-i£’ 72




v4, END DOOR (Contd.) -

'J.‘é.si Jesultn . ?
. Toest Date: - Z(f . ERE Car i 2 .~
~ Conclusion: : |
J.. End Door Locik El er:tricaily - fes
. - Vi
2. End Door Lock Mechanically Hes .
.3, End Door Unlock Electrically or Mcchmulcé]_ly C s )
e - ) ‘
.7 li. End Door Unlock Cleectrically from Outside Hes
r M X l )
S - 5. End Door Latches without assistance y71-AY
. . ) . VA
,:Tcst Duta:
1. Cpening Force 27 Lbs. )
* 2. Closing Force 7 Lbs. ' . _
Tested BW _,&ar{' Date / y’ 72”"
Approved By (Enbr ) _ Ddte Aﬂ.?(ﬂ-‘;'?

lﬂpnroved By (Q.A.)_/J '/KO ﬂ%Q | _. - Da,t.e".:.?'a'ac"99-
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Side Door

Side Door Operation

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

D-8 On
24 On
DC-1 On
DC-2 On

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

2. On test box R-44-1C-1 place the following switches
to the positions indicated:

L2-7 On
L1-15% 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 conscole side doors closed
indicator - Off

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

6. On test box R-44-1C-2 observe and record:

L2-7 Off
L1-15 off
R2-7 Off
R1-15 Off

7. On test box R-44-1C-1 observe and record:

R2-7 Illuminated
R1-15 Il1luminated

8. On "B" door control unit press the DOORS FORWARD
OFPEN switch.
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J.

Side Door {Contd.)

10.

11.

12.

13.

14.

15.

16.

17.

18.

18.

20.

On test box R-44-1C-2 observe and record the follow-
ing while switch in Item 8 is depressed:

R2-2 Illuminated
R2-1 Illuminated
L1-15 Off
R1-15 Off

Observe and record:
All "B" doors - Closed

On "B" door control unit press the DOORS REAR OFEN
switch.

Observe and record:
All "B" side doors - Open
All "B" side door signal lamps - Illuminated
Zone signal lamp above DOOR REAR switch - Off

On "B" door control unit press the DOORS FORWARD
CLOSE switch.

Observe and record:
All "B" doors - Open

On test box R-44-1C-2 observe and record the follow-
ing while switch in Item 13 1s depressed:

rR2-3 Illuminated

On "B" door control unit press the DOORS REAR CLOSE
switch.

Observe and record:

all "B" doors - Closed

All "B" doors signal lamps - Off

zone signal lamp above DOOR REAR switch - Illuminated
Lock the "B" door control unit.

Observe and record:

On motorman's console side doors closed
indicator - Illuminated

Using key open the last door on the "B" side from
the crew station.
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Side Door (Contd.)

21.

22,

23.

24.

25.

26.

27.

28.

29.

Observe and record:

On motorman's console side doors closed
indicator -~ Qff

On door that is open signal lamp is illuminated.
Unlock the "B" door control unit, press the
DOOR REAR CLOSE switch; lock the "B" door control
unit.

Observe and record:

On motorman's console side doors closed
indicator - Illuminated

All "B" doors - Closed

All "B" door signal lamps - Off
Unlock the "A" door control unit.
Observe and record:

On motorman's console side doors closed
indicator - 0Off

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

On test box R-44-1C-1 observe and record:

R1-15 Illuminated
R2-7 Illuminated

On test box R-44-1C-2 observe and record:

L2=-7 Off
L1-15 Off
R2-7 Off
R1-15 Off

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

Observe and record:

All "A" doors - Closed

33



Side boor (Contd.)

30. On test box R-44-1C-2 observe and record the
following while switch in Item 28 is depressed:

L2-1 Tlluminated
L2=2 Illuminated
L1-15 Off
R1-15 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 - Open

35. On test box R-44-1C-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 and record:

All "A" doors - Closed

All "A" door signal lamps - Off

Zone signal lamp above DOOR REAR switch - Illuminated
38. Lock the "A" door contrel unit.

39, Observe and record:

On motorman's conscle SIDE DOOR CLOSED indicator -
Illuminated

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

41. Observe and record:
On motorman's console SIDE DOOR CLOSED indicator - Off

On the door that is open, door signal lamps -
Illuminated.
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Side Door (Contd.)

42,

43.

44,

45.

46,

47.

48.

49,

50.

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

On the motorman's console depress SIDE DOOR

BYPASS switch, repeat Item 42, then release switch.

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

Observe and record:

On motorman's console side door closed
indicator - Illuminated

All "A" side doors - Closed
All "A" side door signal lamps ~ Off

Place the following switches on test box R-44-1C-1
to the position indicated:

L2-1 On
L2-2 On

Observe and record the following:

On test box R-44-1C-2, R2-1 and R2-2 - Illuminated
All doors on "B" side - Open

Place the following switches on test box R-44-1C-1
to the position indicated:

L2-1 Off
L2-2 Off
L2-3 on

Observe and record the following:

On test box R-44-1C-2, R2-1 and R2-2 - Off
On test box R-44-1C-2, R2-3 - Illuminated
211 doors on "B" side - Closed

Place the following switches on test box R-44-1C-1
to the position indicated:

L2-3 Off
R2-1 Cn
R2-2 On
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Side Door (Contd.)

51. Observe and record the following:

On test box R-44-1C-2, R2-3 - Off
On test box R-44-1C-2, L2-1, L2-2 - Illuminated
All doors on "A" side -~ Open

52, Place the following switches on test box R-44-1C-1
to the position indicated:

R2-1 Off
R2-2 Off
R2-3 On

53. Observe and record the following:
On test box R44-1C-2, L2-1 and L2-2 - Off
On test box R-44-1C-2, L2-3 - Illuminated
All doors on "A" side ~ Closed

54, Place the following switches in test box R-44-1C-1
to the position indicated:

R2-3 Off
55. Observe and record the following:

On test box R-44-1C-2, L2-3 - Off
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SIDE DOOR (Contd.,)

Test Recultls

Test Date: 7—2 7— 72: : - E ‘_,-Ca.l;' '#-. | /-

| _Conclusions: | _ kS
1. A" 8ide Doors respond to "AY Side Conductor's Panel. ggﬁ
-2, '"B"™ Side Doors réspoml to "B Side Conductor's“Panel. : ?ﬁs

3, Side Doors respond to trainline signals. ' UES
‘ /7

4, Trainlines respond +o "A" and “B" Side Conductor's Panel.?ﬂ,s

) -

Test Data:

1. . Door Open Time. /. é Seconds.,
o

e Dbor_' élosc Time. VE Seconds.

pate_7-2 7 72_,___ |
7 .

pate 7—27=72.
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5. SIDE DOOR (Contd.)

Test Results

Test ‘Date: - é?‘j‘/'??— o | '  - Car # 2—

Conclusions: .
1.'. nAY §ide Doors respond to "A' Side Coﬁductor's Panel._(.}'f_ﬁ__._
" 2- "p" Side Doors respond to "D Side Conductor's f’anel, L1 5
é, éiée Doors respond to trainline signals. | ‘ (.,!.;-:'5 '

. 7 .
'I'-":..Q._ Trainlines respond to "A" and “B" Side Conductor's Panel.f.‘f-ﬁ'?S

" Test Data:

1. Door Open Tiine. | / A Seconds.
2._ Door Close ‘fime. 2.0 Seconds.

. / V . ﬂ | .
Tested Dy f“'“'*’f’ﬁ/ 0 f bate, &~ A T

-y

'Q,//

Approved by (Ennr)/‘?‘/‘ 2 “ffz// Date 4}‘?-2’,:,[-??_

Approved by (Q.A.) 7//0Q L | Datc F-rE-D
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k. JACKING PROCEDURE
(j\ 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: /QC/Ci 51 Car Number: /

Conclusions:

Jacking tests were performed satisfactorily with no evident
permanent set in car structure.

Test Data:

(g

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

2. car jacked at No. 2 end sill pads only (2 points)
average load per jack /AL 300 lbs,. '

3. Car jacked at No. 1 and No. 2 end sill pads simultaneously
(4 points)
average load per jack /4 30¢ 1bs.

Tested by: __ (( ) xjﬂ,’?@ Date: A& J/}‘L

-

(W Approved by (Engr.): (é _—M/u//‘/@natc: s ¢ c fo/‘? ¢
] J

7 7
Approved by (QA): éﬁ ﬂj : 2 nate: A &6 4/22
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k. JACKING PROCEDURE
l. 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 1lbs.

Test Results

Test Date: /§Q?%§ /2;/§t1 Ccar Number: e

Conclusions:

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 20¢ 1lbs,

2. Car jacked at No. 2 end sill pads only (2 points)
average load per jack /& Soo 1lbs, '

3. Car jacked at No. 1 and No. 2 end sill pads simultaneously
{4 points)
average load per jack /& 300 lbs.

'x‘c‘sted hy: (fc-/ﬁf)/c%/gf,{é? Date: ALLEC - ///5 2
;  Approved by (f?.ﬁgr.): C(%Zg(d - Pate: RAS /"/7 2

Approved hy (d!\): M @ Date: A& /’T/7?—
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1.

Windshield

1.

4.

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

Check that latches do not foul the windshield when
opening.

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

Check that windshield folds back greater than 90°.

NOTE: Windshield will foul the windshield wiper.

Use caution so as not to damage the wiper
arm.
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_Test Res ult .- . soac’ - - .- Windshicld

s

Test Date:_&=19=72 . 7  Car ¥ _[

Conclusions: Windshield can be opened as an emergency exit.

~ Test Data: - e TeP oM

" wem-d.---Latch-unlock force 25 - 31 1bs.
- { .
5. windshield open force _ 25775 1bs.

- 3; Open Angle

90 o

) ) a .
Testcd By: ?g ,f: /\)fo _ Date: & ~{ ¢ “7&_

9774 Approved by (Eng. )/)"f _/, P et /ﬁ * Date: F-rg- 732

/ .
/AJ /—” pate; §-19-72

Approved by (Q.A.)_#Ae
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Test Result - " SOAC -  Windshield

Test Date:_ o  —[2 =D =« Car 4 A

[ Y

Conclusions: Windshield can be nnenpd as an emergency exit. YA 8

Test Data:

Tor Lorhre i
1. Latch unlock forece /2, & LES, 175,57 1bs.
2. Windshiield open force 2.5 1bs.
3. Open Angle ' ?O -0

) . 2
Tested By: -Ké?g:). /L;ng) Date:.gg-fjﬂz “:p 2

. . &Yoo f _ ) T
M- Approved by (Eng.) /7 Lo _{,4/ Date: ~=/&/ =777
’ . / P . _ ~ .
Approved by (Q.A.) / £) MFC ) Date; s~ (2 ~ 7~
(
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3.

2

a.

LIGHTING

Headlights and Tail Lights

Head and Tail Light Operation

1.

10.

Place the following circuit breakers on the LVCEP
to the position indicated:

Cutout Cont. On

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

Place the FORWARD-REVERSE switch to the FORWARD
position.

Observe and record:

Head lamps Illuminated
Tail lamps Off

Place the FORWARD-REVERSE switch to the REVERSE
position.

Obserwe and record:

Head lamps Off
Tail lamps (#]1 end) Illuminated

Place the FORWARD~REVERSE switch to the OFF position.
Observe and record:

Head lamps Off
Tail lamps Illuminated*

*Tail lamps will be OFF if CPLR pins are advanced.
Place the FORWARD-REVERSE switch to the FORWARD
position. (NOTE: The switch will remain in this

position unless otherwise specified.)

Aim the headlights.
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HEAD AND TAIL LIGHTS (Contd.)

Test Resulis

Test Duate: ;7~ I15-72- : Car # /

Conclusions:

). lleadlights function ‘ T

2. Neadlights aimed__ .~ *- /& -7

3. Back-up lights aimed Sasn DT A A
- I, Back-up lights function )
5. Taillights #1 End Function i §
6. Taillights #2 End Function (1S
Tested By: A/NL—M/Q /\/(X‘ 2 AT Deite: 7__, 257
i - ] O
V-:;f/l{/ P
Approved By (Lngr.)__ > S oo pate; - 15 - 7/7
: / ! [
Approved By (Q.A.)_ VoA il Date: - 2% -72

4

vl
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HEAD AND TAIL LIGIITS (Contd.) .

Tesi: Results

Test Date: (9—17-7?

Conclusions:

L.
2,
3.
u.

L 6.
6.

Apprqvcd By (Lngr.

Approved By (Q:rA.)

Headlights functioen

Car # Lo

Headlights aimed

(foS

Back-up lights aimed Lz

eSS
AR ecirr At & 7

Back-up lights function

-!'/,’es

Taillights #1 End Function

Taillights 2 End TFunction

_yes

yes

Tested By: ;p/f)” 97’3' "'“’”\f""//

)Jal.e &/’/7 - 72

Date: 5?‘//-7&

Date: FPelP=)A
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Cab Lights

Cab Light Operation

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

CL On
2. Observe and record:
Cab Lights Illuminated

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

CL . Off
4., Observe arld record:

Cab Lights Off
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CAB LIGHTS (Contd.)

Test Resulis

Test Date: .;7.—' 1L5-7 2

Conclusions:

1. Cab light function independently from car lights._ et

2. Cab light lecvel is satisfactory.

Car .# / -

v

Test Nata:

Light Level Ambient F/C Q .

Left Side F/C !

Right Side T/C 4

Tested By:_ﬁ?ﬂi /gammé

hpproved by (Engr. %&ﬁ_—

Approved by (Q.A.) 4 ’AM‘ |

48
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| Date: 7’&5"72»

Date: 2—25-2&, '



CABL LIGIITS (Contd.)

Test llesults

&

Test Date: g" /6 - 72- Car §# 2,

Conclusions:

1. Cab light function independently from car lights._ /.S

2. Cab light level is satiéfaci:ory. tfen S

Test Duta:

Light Level Ambient F/C /

Left Side F/C /O

Right Side r/c___ 9

' Test‘ed By: Szo,.z_’,___%/];'}f’l!]hj’, " Ddte: ?—' 1 €-72
7 _ —

Approved by (Iingr'M-_—v g
Approved by (Q.A.)_*c,{;—g . EE ',m-,r

Date: f"’/é-'72_

Date: & — J{ =7
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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 necessary to turn the dimmer

control located on the speedometer for
speedometer lights only.)
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~Tested By:__

CONSOQLE LIGITS (Cont )
Test Results

Test Date: 72 2%¥-22 R ' Car i /

Conclusions:

1. All lamps function, Yg‘s

Be—Tramip--test—hrtitonr—rorctsor TS .

) Date:\{/).Z - ;Zﬁ - 72

Approved by (Engr.) oy pate: 7- 2.7~ 77,
I "/ o ’
Approved by (Q.A.) {K},\jﬂ—aw Date; /7= 2F¥~-72

51



c. CONSOLE LIGHTS {(Contd,)
Test Results

Test Date: . 5”15*72~

Conclusions:

L. ALl lumps {funclion.

Car #

2. Lamp test hutton functions.

_ay

* Tested By: O s AR “4“IEL’

Approved by {Engr. f;}f/'\‘&va/L\

_ Dute:

Approved by (Q.A.) M\jﬂf
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Date:
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Emergency Lights

Emergency Light Operation

1.

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

L1 On
ELH On

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

Observe and record:

All main lights Off
All emergency lights Illuminated

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

Observe and record:

All main lights Off
All emergency lights Off

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

Ll Off
ELH Off
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EMERGENCY LIGHTS (Contd.)

Test Result

Test Date: 7~ 2:_;- 72 Car § § /

Conclusions:

i

1. Emergency Lights operate satisfactorily / :

. Test Data:

# 1. Time from 600 V rcmoval to emergency light operation_ /9 Seconds.

"2, Emergency Light battery drain o % _Amps.,
‘Tested By:j}&ég AM

Approved Dy (Engr . ﬁ“

Date: 77892

*

Dateé Z-'Z,i -~ 22

ﬂhpproved By (Q.A.) Date: 7".25 -7

’f booy A?;)fémg S/MULATED BY REMovM g -[;
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d.

‘Tested Dy: <l

J\pproved By (En“*r. A

“EMERGENCY LIGHTS (Contd.)

Test Tesult -

Test Date: 9" 17~ 72 . Car # y

Conclusions:

1. CLmergency Lights operate satisfactorily 4:1 €S

Test Doia:

1. Time Iraom 600 V removal to emergency light operation Zf}é Second

2. Fmergency Light battery drain 225 Amps.

J

< ;"(AL/OJW pate: §—17 -"7-?- -
ya .
9/ ) / ‘ Ddte. f"'/7" 78{

/
Approved By (Q.A.) j U (ﬁLQ—_/ Date: -7 -—_'Z'L

'\

&

CoOY Berrovae Sirreis red Iz Y /Faw%,,

Z5 /ﬂ//?a/ 7o INWUERTER
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Main Lighting

Main Lights Operation

l.

10.

11.

Place the following circuit breakers on the LVCEP
to the position indicated:

Ll On
ELH On

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

ML On

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

Observe and record:

A1l main lights Illuminated
All emergency lights Off

On test box R-44-1C-2 observe and record:

L2-28 Illuminated
R2-28 Illuminated

On test box R-44-1C-1 observe and record:
R2-28 Tlluminated

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

Observe and record:

All main lights Off
All emergency lights Off

On test box R-44-1C-2 observe and record:

L2-28 Off
R2-28 Off

On test box R~44-1C-1 observe and record:
R2-28 Off
Measure the light level at the seated reading plane,

at seats nearest the #1 end side doors, the center
side doors and the #2 end side doors.
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Main Lighting (Contd.)

12. Measure the light level 20" laterally from the
centerline of each side door on the "A" 51de 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 following circuit breakers on the HVCBP
to the position indicated:

ML Off

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

L1 Off
ELH Off
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Test hesulls - 504aC = dpauin Lighting.

Tesl Daie: 7"25"' 7. ' Car # /

Conclusions:

1. Overhead Lights provide suificient light Level,

Test NData:

1. Light Level " owp End 37 o e

(-Je}'ﬁ:er 3 g LT

YR End 39 _‘ﬂF. C
#);’2}00'1? S22 oPFC

#4 Door 26 c-F C

#6 Door J4- ° cpFC

;}I 4B Door 5 4 LPFC
2. Inverter Qutput Voltage S 46 VAC
. ‘ / J33 Hz
3. JYnverter Input Voltage 34 vVDC

Tested By: M /gmp;% __ pate: 7-28 72,

Approved By (Engr.) vate: 7- 28 -7 2

Approved By {Q.A.) A Z JMM;E ‘ Date: 7' 15'-7,2.

72 S/ urATED BY EXTERNAL SrguAL
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MAIN LICITING (Contd.) :

Test Results'

Teslt Datce: a4 "? S A Cax 4} e

Conclusions:

1. Overhead Lights provide sufficient light level.

Test Data:

"1, Light Level - mpn I:n-d gy &P FC

| | ‘ Centor 36 CPEC

"B Ind I b6 o Fa

48 Door____ ~5/ op FC

#4 Door T ey FC

#6 DNoor 3 9 g FC

. _ l | #8 Door & L e FG
2. Inverter" Output Voltage 425' VAC

Y

o (52 EERE

3. Inverter Input Voltage =13 ‘ viC

| Tested By: '%/ﬁp /l //E,// il bate: %?—g
i /!
T 1) L .
Approved By (Engr.) ' L; gt o™ Date: g“f/”"
Approved Dy (Q.A.) '/-O‘ M@ Date: & - *9 - P o
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3.3 WIRING

a. High Potential

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

2) Reguirements:

(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.

(¢} 230~volt circuits must withstand a potential
of 1500 VAC for one minute without breakdown.

(@) All circuits, when the ground lead is lifted,
must show a resistance to ground of 250,000 ohms.

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

Instrument shall have an accurancy 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 and related to the test reguirements. All
requirements shall have a tolerance of +10% unless
otherwise specified.

5) General Instructions:

{(a} Before Megger test:

o Remove battery leads.
Open all circuit breakers.
Remove Lattery charger and motor alternator leads.
Disconnect radio, fluorescent ballasts,
temperature controls and P.A.

000

(b) Before Hipot test:
o Short all 32-volt wiring together.
o Short all 600-volt wiring together.
o Short all 230-volt AC wiring together.

(¢} Truck shall be tested per AIEE Standard #16,
Electric Control Apparatus for Land Transportation
Vehicles. AIEE Standard #11, Rotating Electric
Machinery.

(d) Car body wiring shall be tested per IEEE Standard
#14, Techniques for Dielectric Tests.
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Test Resulls - SOAC -

Test Date: [ JuL\{ \Ol:?2

Conclusions:

1., No. DBreakdown in 32 VDC circuifls
2. No. Dreakdeown in 600 vDC circuits

3. NKRo. Brealkdown in 230 VAC circuits

Test Data:

1. Mipimum insulation resistance =

Nipot

Car # ]

O kX
Q2 A4
Ol Ky

2.5 el 24ms

2. lipot Voltage 32 VDC circuits

3. lipot Voltage 600 VDT circuits

f. Jlipot Voltage 230 VAC circuits

//00 VA<
Ao VAC
/5vo UAc

Tested DBy: {&hw;\i{, \ \4,1,3'-,::/\:/(—\'

Approved By (Engr. /l\

-

Approved By (Q.A.) .(41,».:,!74{//2 \44@{0;{:.'

SV r.g.rg

/% WiaEs WEAE Agds SHeape 70

/‘-}LL Win ES  AEPRD
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Date: Z///"JZ-’

Date: D ~//-72.
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a. HIGH POTENTIAL (Contd.)

d o Test Results

Test Date: 8/?.—_7.2._.' | tar §# | ﬁ

Conclusions:
1. No. Breakdown in 32 VDC circuits O K
2. No. Dreakdown in 600 VDC circuits a2l

- 3. No. Breakdown in 230 VAC circuits ok

Test Data:

1. Minimum insulation resistance =Z A.8 HE’G Qﬂh.&

“2. Hipot Voltage 32 VIC circuits H o NVAC.

3. Hipot Voltage 600 VDC circuits 1S e vAG

. . Hipot Voltage 230 VAC circuits |5 oo WAG
... Tested By:_%ﬂ_g/.‘;%ﬁf .-~ Date: 5’4'72..
/)77 Approved By (Engr.)r/ a2 z' Date: AL—/O-T2

Approved By (Q.A.) Date: i

%

Neve

] % wirgs AT Al(’; ComTRor Pawee ToWorRTED

To G;'Rumub,
S FL- AT Iy ocnTER  Drtepren e &GRd.
& Ols.0 oSHerten. To GRD.

.
ALL_ WIRES R"‘QN\CEQ Aw D PQ'E,‘CHGC& O. K ﬁﬁ
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Main Power Application

1.

2.

10.

11.

Connect 600 VDC source to the car.

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

Motor Alternator Field - On
Alternator Voltage Regulator - On

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

BATT On
cC On
C On
MAC On

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

Input Voltage (DC)

Input Current {(DC)

Output Voltage $A (AC)

Output Voltage 3B (AC)

Output Voltage ¢C (AC)

Output Freguency
Place the circuit breakers in Items 2 and 3 - OFF.

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

Place circuit breakers in Items 2 and 3 - ON.
Turn on Battery Charger (HVCB - overhead panel).

Measure and record the Battery Charger output
voltage.

Place circuit breakers in Items 2, 3 and 9 - OFF.

Reconnect battery to Battery Charger.
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MAIN POWLR APPLICATI

Test Results

Tcst Date: - g“ 2/ - 72- Car # /

Cdanclusions:
Motor Alternator Voltage is satisfactory, ofes
Test Data: .
1. Input Voltage ____{ff_vnc
2. Ho Load Condition
a. Input Current /_é AMPS DO
b. FPhaose A Voltage __.Z:,?.‘_?'___\"AC
c. -Phase B Voltage - z'z_g-vaC
d. Phase C Voltame _ L2L VAC
e. Qutput Frequency , QZ"_S'__HZ
f.. Rectifier Outpuf Voltage jé'iVDC

3., Loaded Condition o

a. Input Current _mi-?__ﬂﬁps bc
b. Phase A Voltage 7 . R2L
-¢. Thase B Voltage ___}_Hﬁ__w&c
d. Phase C Voltage 2] ac
e. Quitput Frequency ‘ ,______55.? Hz
f. Rectifier Output Voltage 35 wne

Tested By/j/,wﬂ / /\/ /4/97{ ' Date /%’”73/

Approved By (Engr.) 2 Date_‘(?_':_.?.ui_"- ,7(_'*’.._’
Approved By (Q.A.) "‘\7/ ()(ﬂae.mo  pate_dr- [~ 72
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MAIN POWIR APPLICATI
Test Results
Tést Date: - K-~/ @ ~72.  cap # 2.

Cdnclusions:

Motor Alternator Voltage is satisfactory yes
: f
Test Data:
1. TInput Voliage . __1.{2 0> Ve

2. No Load Condition

a. Input Current / ? AMPS DC

b. Thase A Voltage - 22 _VAC
e. -Thase B Voltage | A2 vac
d. Phase C Voltage ~ 2--'2..(:9 VAC
e. Output Frequency l GO 4 Hz
f.- Rectifier Qutput Voltage 27 vDC

3. Loaded Condition -

a. Input Current __ﬁ@__ﬁra’ﬁs b
b. Phase A Voltage . ____-?i—s VAC
¢. 'Phase B Voltage 225 VAC
d. Phase € Voltage 225 yac
e. Qutpat Freguency "___GD Hz
f. Reetifier Output Voltage _ 32878 vne
D0 |
Tested Ry: ﬂ’ ’V}aa‘ V""\J"T/ Date 5/':'/ 7"’ 7'2

Approved By (Engr.)_ % .w«,g{:f""‘(i*‘/j Date J}‘/f-—zf_;___
Approved By (Q.A.) ‘;/1,6 Kﬁ /(/ nate_&—/9~72
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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 L1-15 Open
JB2~13 CPLR #2 R1-15 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
EMV1
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
"pP" Signal
"p" Signal Return
SP2
SP1
Motorman Signal Light
Zone Light
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Pap—y Y

-J_ﬁh_—-

[

W el mrma ol - a

P i SO U
L]
- »

"~ | Door open »am

' TRAINLINES (Contd.)

Test Results

‘fest Date____OcC7~ /922

 cnnelusions-

e

- L. Ihere is contiauzty between #1 end junct;an box and £2 end

junction pox. | Y £S5

2. Ihere 18 continuity below #2 end junction box and #2 end coupler.

'>// <

. -ka .

. j",',»

Test Data:

"conrwvu1r7

HECKED

Line _ _ z

—t L

_ Door Closed “A“

Door Open ugm

| Door Closed s*B"

Traction Interioek.

EMVL

vz

————— - -

Propulszon Trip Indicatoer

Snow Drake ON

Snow Brake Indicator

Friction Druke iﬁdiéafor

Handbrake Indicator

|Brake B+

" {Slip/slide Indicator

CSR Control

Crawl Mode
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rdd

‘e. TRAINLINES (Contd.) - B e AR~y
Test Results: |

18Tt A e —t

I

1

Forward ' | > ]

Reverse RO S N
"P" Signal - ¥ o :f.;"_..-..j__m__.'__;
- - A :
wp"-§ignal Return’ . A B
[P . |

-

5P2

SPL o . | .

[
Motorman Signal Light R R W
— |
e

Zone Light

| , il
Tested By: = LL”/-S//’é‘;"/Z -2, Date gL M <5
i .

- Approved By: (Engr) £ e O e Date <o - o /-

P e e e e

Y

_ Approved By: (Q‘.A] /C/;; \%/M/WMA—‘ i ' Da‘n:e AUG 2]
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e I S i,
SRRy < TR

vty o eltha cE R S A e, T
>

f
’,

A
)
.
-

Crawl Mode

‘... TRAINLINES (Contd.)

Test Results

.Chnelusions:

(.- Test Date___o 7T /922

Cnr#

2.

1. . There is continuity between #1 end junction box and #2 end

Junction pbox.

T?i;7;;,f,;l2. There is con

- Ah.o

Y5

tinuity below #2 end junction hox and {2 end coﬁpler,

Traction Interioek.

L TR ’ ')/"/f' I
Test Data: ) Nconrmurry
Line ‘ CHE CISED
. I
.- | Door Open "A" '
Door Closed AT
Door Open wpe
.| Boor Closed:@B"
L]

EMVL

v

———— -

Propulsion Trip Indicator

Snow Drake ON

Snow Brake Indicator

Friction Bruke fhdiéafor

Handbrake Indicator

IBrake B+

Slip/Slide Indicator

CSR Coutrol

il

Rpaat ~

N IS TR L I RSN TR R A 1

by a1
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€.  TRAINLINES (Contd.) o
CAR #Z
Test Results:

‘. Y
e |
Forward - ] 1
i i
Reverse T ! B
—
"P" Siznal P :
L
"P"-8ignal Return' g ;
Y
Sp2 : g
SPL =
Motorman Signal Light e 5'
. i !
Zone Light It
: ’ }

P -
‘Tested By: M ‘—’%j | Date 4 ¢c- 7o/ 72

Approved Dy: (I.‘.ngr) r(( %M__%‘.:__ Date__ czes ,06,> 2
7 =

2

Approved By (Q A)

" Date___ AYC /ro/>2
7 S
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3.4 EQUIPMENT

a. Windshield Wiper

Windshield Wiper Operation

1. Place the following circuit breakers on the LVCEBP
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: Windshield Wiper ON low speed

FAST: Windshield Wiper ON high speed
OFF: Windshield Wiper OFF
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a.

WINDSHIELD WIPER {(Contd.)

Test Results

Test Date: Car i //
Conclusions:

l. Windshield Wiper Tunctions

2. Windshield Washer Functions
Test Data:

l. Wiping Irequency W.P.S. Max.

2. Alr Pressure P.5.1.
Tested By: Date:
Approved By (Engr.) Date:
Approved By (Q.A) Date:

7 E 357 ASESeeT

72
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" WINDSHIELD WIPER (Contd.)

Test Results

Test Date: _ ?‘ZG "]Z,

Conclusions:

l. Windshield Wiper Tunctions

Car # 2

2. Windshield Washer Functions

~ Test Data:

1. Wiping Frequency W.P.S.

.

Max .

2. MAr Pressure P.S.I.

9

resces s (M onaill

Z...

Date;

Approved By (Engr 'M W

Date: X"Lé']z._

| / )
Approved By (Q.A) /O . zqu /

73
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Horn

Horn

Operation

1.

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

Cutout Cont. On
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 Results

Test Date: T -31-72. ‘ Car #
Conclusions: .
1. Horn functions properly ' ' lf& >
_.Test Data:
1. Horn Pressure PSI /$£§" Max.

- Mwmﬂ. |

. MOT HeRsviznbte

ﬂ/fi_f  | 7

Tested By: ; Date: -~ / 7/ j o7
Approved By(Enwr ) -”q’}'fmt. g ‘Date: /- /-T2
Approved By (Q.A. ) < ( (/”7 g:}  pate:2-31-72
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HORN (Contd.)

Toat Iesults

Test Date: Ap" 45 - 72- C‘ar # ' 2.4

Conclusions:

1. llorn functions properly (AA

Test DNata:
l. Horn Pressurc PSI /-’ g Max.

PSIA et Y fMJ.n.
NOT FHERSURRBLE 7 i

4 7
kJs/ S A _— |
Tested By: C;”l.-‘?v £y "//{/ ,,-:f"}{gﬂ«:ﬁ?f Date; ‘ﬁ?w-f-?" T
oA o
Approved By(Engr pY YA amz‘”u)’ Date: A~ 72 -7

Approved By(Q.A.)_}/Q Q&QQ Date: OS5 P
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Public Address

Public Address System (PA) Operation

1.

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

HH-1 On

H On
PA On

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

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

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

On the motorman'!s console place the COMMUNICATIONS
switch to the PA position.

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

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

Place the following circuit breakers on the LVCRP
to the position indicated:

ra Off
H Qff
HH-1 Off
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PUBLIC ADDRESS ({Contd.)

Test Resulis

Test Date: ) 7- 3A)-79_ Car 3 /

Conclusion;

1. ALl specakers lwlanced yes
]

2. Chime circuit functions Je S
7

3. Motormans handset functions ges

Test Data;

1. Speaker ¥ Output db at 3' 73

| 52 - s
#3 | 84S
'#u | 59

- ;ﬁé B ' 5’3-
e | 7L
s | 88
B 7
2. Noise Levr;l db at 3’ ‘ (; 2 '

Tested by:

Date:

pate: 7-3/-72

- Approved by (Engr.)

Approved by (Q.A.) Date:_Z-j/" 71&
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C.

PUBLIC ADDRESS (Contd.)

Test Resilis

Test Dato: /9’— a1 77- Car 3 - .
]

Conclusion:

1. All speakers bolanced HeS
pas

2. Chime circuit functions ' l'f@S
7

3. HMotormans handset functions ﬁ 2.5

.. Test Data:

1. Speaker {i1 Output db at 3' (2:3“

42 9L

#3 43

i 8-

415 S

i6 00

# 36

R 98

2. HNoise Level db at 3! X9

A Do g

Tested by; C° ““"“"f"f o

Rt N PR PP R ——

APPPOVCd by (Lng’lﬂ ) éL!‘ > ad -.J' DatC: }’) - ?\-—a ";{7 .-2“"

Approved by (Q.A.) /(/ / Dato: 5 =0 "’7;1
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Radio

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

RAD On

2. Measure and record the voltage between radio
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 "Pl 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 to RADIO. Depress the handset trigger

and communicate with another car.

7. Transmit from another. Observe that the car
receives.
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N

RADIO {Ccntd.}

Test Results

Tesf Date: ,7"-3/ = 72— - Car # : /

Conclusion:

1. Car #L receives fron and transmits to Car 2 L/eg

2. Car {12 receives from and tramnsmits to Car +1 ‘-/65
‘ 7

Tesfed hy:j/%ﬁ(/d_éﬂw  Date: ' J/,Zz

Approved by (Engr.) s Date : 7‘3 [-77—

Approved by (Q.A.)

pate: 7—‘.,"52'73-« |

CAl # 2 wAS £ 1¥ s SHoP 7, /@ red 9‘(@
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. d. RADIO (Contd,)

Test Results s

Test Date:___ /’ x?"(fﬁ' 72 car 2

Conclusion:

~

.1, car $#1 reccives from and transmits to Car {2 #55
o /

~®, “Car #2 receives from and {ransmits to Car #1 =5
- 4

* Tested bYW j/ Date: __ C?/ el

Approved by (Engr. )%'w % pate: o 2872

Approved by (Q.A. )_.Z@ | AZ&QQ pate: &~ =7
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.
*

(™

4 4 F e anoa
Y .

s & LBy ms - MR T
L]

34 yolts.

Test Reéults

Test Date:

Conclusions:

Battery conforms to specifications:

Test Data:
l. Average Specific Gravity of cells:
2. Battery charging voltage:

3. Battery open circuit voltage:

/
Tested 'by. _:;,{,z,f.//%J .

CAR M/

Car voltage must be 370-375

e. BATTERY: | _— , |
; 1. Read specific gravity.of cells. Averﬁge specific gravity must
read 1.210 + .020 corrected to 77°F. |
2. Add distiiled water to bring electrolite level to 2-1/9“ above
plates. .
3. Charge battery at 20 amperes for 17 hours, _
Y, -Discharge batteries ut 20 amperes for approximately six (6)
hours or until cell voltage reaches 1.0 volts.
5. Charge bettery at 20 amperes for g8 hours.
6. Check car battery charging voltage.
volts,
7. éheck battery open circuit voltaée.

Battery voltage must be 31.0-

Car Nﬁmher: /’

-
naﬁe-s&éﬁz L, T

Approved by (Engr.): cﬁ/}@#@% Date: %Pﬂ /5/7';?'

Approved by (QA): -

83

Date: 9{/-:/7 3



CAR TP

e. DBATTERY: _
B 1. Read specific gravity‘of cells. Averﬁge speéific gravity must
" read 1.210 + .020 corrected ta 77°F. |
2. Add distilled water to bring elecfrulité level to 2-1/4" above
plates. |

*

3. Charge battery at 20 émperes for 17 hours.
lu. 'Discharge batteries at 20 amperes for approximately sﬁc(ﬁ)
- - -;hours or until cell voltage reaches 1.0 volts.

§. Charge bettery at 20 amperes for 8 hours;

6. Check car battery charging voltage. Car voltage must be 370-375
volts.

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

Test Results
? . : '
Test Date:_J;fﬁfgéfg :y’f’% . Car Number: 2

Conclusions:.

" Battery conforms to specifications:
Test Data:
1. Average Specific Gravity of cells:
2. Battery charging voltage:

3. Battéry open circuit voltage:

Tested by:ﬁé%ffg;;xly/15;;2%;£$7( Date=§‘§é;&ﬂeﬂ;gf} 2%¥7
Approved by (Engr.): § ffﬁﬂ‘:&@ Date: /)f/:‘ ALE 22
Approved by (QA): 1z : Date: Af//g/ZJ
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P
(- f. SIDE SIGH

Side Sign Queration:

canr#y

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

indicated:
-utonk Lont ,—m o ——————n -~
© 10A o On

10D ' " 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.

v

S

k('\ _ Position ingdicated:
=~ | o ‘.cleoutwom':-—-—-—-—m—--—»wi;f_,
~ 10A R . Off
dos . Off
- - - Test Results
Test Date: f-25-72 Car Nunber:

Conclusions:

Side sign operation is satisfactory:

4. Place the following circuit breakers on the LVCBP to the

# /

. . o
. 0 8 .

Tesied hy: 24.4. c /{/('l/\,(ui:'u—f Date: T-z25 72

a € | ~

\( . ) '
Approved by (Engr.):fﬁﬁﬁfgzdﬁgfé Date: 71;1Y—71_

. 5 p |

Approved by (QA): }{/1“Jz;ﬁwvui. Dates e -72 | B85




. | | | T o D
V' £. £1DL SIGN CAR £ _

§ide Siem Operation:

"), Place the following circuit breakers on the LVCBP to the posztion

indicated: . | -- :',' .
10A On
10B On

2. 1Insert 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.

"4, Place the following circuit breakers on the LVCBE to the

¥ : - position indicated:

10A CoL Off
108 ' Off
Test Results
Test Date: Y"/O -7 2 Car Number: =2,
Conclus;ons-
Side sign operation is satlsfactory- 5/4{5

' 7
9y 4 %
Tested bY:b%fuﬂa_j — .-)//4: s Date: A)/ o= 72~

Approved by (F‘ngr. 5/ 7(” ,’/"/rj,c// Date: F-r0-72

Avproved by (QA): 5zé%£5 g g 2 ;;; _ Dateg &L /C’.*ZZLE




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 an inside tempera-
ture of 75°F with an outside temperature of
105°F.

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

2.4 The cab to have sufficient heat capacity to
maintain a temperature of 70°F with an outside
temperature of -15°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 requirements.
All requirements shall be adhered to with a tolerance
of +10% unless otherwise specified by Engineering.
All equipment which exceeds the reguirements 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 the
motor alternator. The heating tests require 600 VDC.
The air conditioning eguipment motors are rated as

follows:
Condenser Fan Motor 2.0 KW
Compressor Motor 15.92 KW max. input
10.8 KW design input
Blower Fan Moto:r 1.0 HP
Control Voltage is 37.5 DC
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g.

Aix Comfort System (Ccnt

{n

. )

Air Baffle Adjustment: The fresh and recirculated
alr 1s to be adjusted by a baffle in the return air
grille of each evaporatcer blower unit to approach
design ohijectives of:

Fresh Air 900 cfm
Recirculated Ailr 1100 cfm

The fresh and recirculated air volumes are to be
measured and recorded. The total air shall bhe the
sum of the fresh and recirculated air readings.
This test to be conducted on one car and like
baffles applied to subsequent cars in the same lot.
Measure and record the static positive pressure

in the car,

Thermocouple: Tocate thermocouples to reflect
average room tewperature at the condenser fan inlets
and fresh air to the evaporator blower fan inlets,
Locate thermcouples inside the car to AAR Specifi-

cation for temperature readings, Section 3, page
1-3-4.

Heating:

8.1 Thermal capacity determination.

[ -

.1l Soak car in ¢old room approx. eight hours.
.2 Read temperature in cold room. Read
temperature in car at start of test.
B.1.3 With air comfort system turned off and
controls vo floor heat disconnected,
energlize 12 KW floor heat resistors.
Allow car to reach equalibrium.
Record power and ambient temperature.
Calculate heat loss,
8.1.4 Sample calcuation:

8.
8l'

—

KW Input = 12

BTU = 12 x 3413
Anpient = 65°F

Car Temp.= 18

BTU loss eguals: 12 x 3413
“EE® _1g8°% = 871
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g. Air Comfort System (Contd.)

B.2 In-Service Heat Test:

1 Scak car in cold room approx. eight hours.

.2 Record temp. of cold room prior to
turning on heat.

8.2.3 Record temp. inside car prior to turning

on heat.

8.2.4 Turn air comfort system 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.

8.2.
8.2

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. of 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.
5 Record when 16 KW first cycles off.
.6 Record when 9 KW cycles off; i.e.,
when car reaches 70°F.
8.2.7 Allow test to continue for another
30 minutes after car temp. has reached
70°F.

Note: In-Service Heat Test continued in Item 8.4.
8.3 Layover Heat Test.

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

3.2 BSwitch controls to layover and note time.

.3.3 Note time and temp. when floor heat

comes on.

8.3.4 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 fresh air thermostat in fresh air duct. When
ambient temp. reaches 35°F, 16 KW is to automa-
tically shut off. Record temp. and time when
this event takes place.
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Air Comfort System (Contd.)

10.

8.5

Heater Guard Temperatures.

Check temperature of heater guards using
thermocouple-type meter.

Cooling Test:

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

At the start of test, prior to turning on air
comfort, record temperatures and relative
humidity in car and hot room.

Turn air comfort on. Record temperatures of
hot room and car throughout the test and at
times when significant events take place. Also
record relative humdity during tests.
Significant events take place at:

a) Below 72° air conditioning is off.

b) Between 72° and 74°, 9 KW reheat is energized.
c) Between 72° and 75° partial cool is on.

d} Above 75° full cooling is on.

Record:

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

b} Record when car cools to 74°.

c) Record when car cools to 72°,

Electric Load Requirement -~ Heating:

Record amperes drawn by:

a)
b)
c)
a)
e)
£)
gl

Floor heaters

Overhead heaters #1 FEnd 9 KW
Overhead heaters #1 End 16 KW
Overhead heaters #2 End 9 KW
Overhead heaters #2 End 16 KW
Cab heater

Defroster - no heater
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RESULTS: AIR COMFORT SYSTEM

A. Heating Test

l. Thermal capacity determination. Reference 8.0.
Volts 620
Amps 19

Power 11.9 KW

11.9 KW

Temperature car at eguilibrium = 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 off; fresh air wvents uncovered
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Test Spec.
Air Comfort Sys.

2. In Service Heat Test and Layover Heat Test Results:

In Service Jleat Test

!Cold Room
Time Car at Put oA
Evont _Rel Lime Min. Ret. Air v Intakes
At Start of Test §.2.2 !
£.2.3 0830 Zero 7 f 2
fi
A/C On. g.2.14 0810 10 B z 2
16 KW lst Cycle Off] 8.2.5 (0906 36 G1 3
KW, 16KW & Floor j
leat Off. 8,2.6 1118 168 70 AR O
Cab Reached 70° g8.2.7 11n8 184 70 16
Car Cooled B.3.1 1200
Floor Heat On 8.3.3 1334 zZero 4y3,5% 1z
Floor Heat Off 8.3.4 1630 176 59 2u
Heated Cold Room 1715 #2 End 32-1/2 T #9|32-1/2
up thru 359 16 KW
off 841 18172 #1 End 38-1/2 T #6| 38

*Thermocouple #6 2nd chart corresponds to #206 exhibit A.
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Test Spec.
Alr Comfort Sys.

3. Heater Guard Temperatures Results.

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

for heater guard test.

1st Test 2nd Test
#23 > 150° == 190° $23 > 150°
#24 & 150° #24 > 150°

Using contact pyrometer the following results were obtained:

[ = oo w u N < w oo o) o o <t
O b~ [ = —t Lam] o %)} n n [oy] h [oy]
[ — — — - - —

V’n‘.\

“—~_Heater Guard Grille

Conclusions April 26, 1973:

/I\.\“ o
1, tz F
Window 8ill - Not Perforated
Absence of Parallel Air Passage Prohibits
Variation of Grille Surface Temp. t]
It is recommended parallel air passages be
incorporated in future designs.
Grille ty °F
L Heater Element
//_Fl__OOI'_
//
.—’“‘J-—-\
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Test Spece.

Air Comfort Sys.

B. Results Air Cooling.
Car Cold Room

Event Ref. Time | Min. Temp Him. Temp Hum.
At start prior to
turning on A/C. 9.2 0830 | - - 108 39 99 42
A/C turned on. 9.3 0955 § zero | 1O o | 108 34

a (ave)
#1 Cnd 9.4 1028 33 75 60 105 36
77 (at 47 T)

#2 End (72° thermostat instead of 76° and Thus would not

shut off.

At 1033 error wus
12 Lod dnnediately went to partial. cool.)

noticed.

When changed over,

- - lawso | 25| - - 56 | - = =] - - -
Cag cooled to 9.4b) 74,5
7Y4°F. #)l. End 1246 - - T #7
#2 End 1321 74.5
T {10
{Cooling of cur was accelerated by turning room heat
0ff and opening a door.)
Car cooled to 9.4<) 74,5
72°F #2 End_| 1323 REENN
#)L End L1y tat T-7 73 52
at T10 73-1/4
[
At 1320 it was observed the 72° thermostat 'at #1 End
was defective. | It was replafed jusf prior to 14li.,

954
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Results

Current drawn by heaters:

Flcor Heaters

Overhead 9 KW
l6 KW
9 KW
16 Kw

Cab Heater

#1 End
#1 End
#2 End

#2 End

95

Volts

630
630
630
630
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D.

Temperatures in passenger area during heating tests.
See Exhibit "A" for thermocouple locations.

Note:

15
16

17
18

19
20

21
22

23
24

25
26

13
14

Return Air at
70° Htr. off
at 1118 Hrs.

Cab
reached 70°F
at 1148 Hrs.

70
72.5

72
70.5

71
70

70
69

70
70

70
70

70
70

70
71

72
71

68.5
69

70
77.5

77
77

70.5
70.5

70
70

70
70

Floor heat thermostat was located on partition
and extended intoc partition. Partition acted

as a heat sink.

Thermostat has been subsequently

remounted in same locaticon in passenger area
but isolated from partition.
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Test Spec.
Air Comfort Sys.

E.

15

16

17
18

19
20

2L
22

23
24

25
26

Temperatures in passenger area recorded during cooling tests.

See Exhibit "A" for thermocouple location.

Full Cool ON
at 1044 hours

76
76

74-1/2
76

76-1/2
75-1/2

76
74-1/2

75
75

76
76

Car cooled to
729 at 1414 hours

g7

73-1/4
73

72-1/4
73-3/4

73
73-1/4

73
73

72-3/4
72-3/4

73-1/2
73

During Reheat

at 1400 hours

75
74-1/2

73-1/2
75

75
75-1/4

75-1/4
74

73-1/2
73-3/4

75
75
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Airflow Determination

The ventilation system did not meet the detail specifi-
cation fresh air requirement 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 satisfactorily. Various intake
modifications were investigated. Results are tabulated
below.

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 across the sloping "duct"
outlet). This produced less than half the desired
fresh air flow but more total flow than required.

Cutting the recirculated 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, .50 inch
square pattern, .50 inch deep) installed. This reduced
fresh air flow to 55% of desired without a corresponding
increase in recirculated flow.

It appeared that the fresh air inlet was restricted by:
(a) the air having to turn about 70° after coming thru
the "egg crate”™ grille; (b} a l-inch angle at the mboard
edge of the roof opening; and (c) the 1.75 inch high

dam at the inboard bottom edge 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 gutters.
Flow measurements indicated this modification Jjust com-
pensated for the "egg crate" grille.
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Airflow Detelmination (Contd.)

A horizontal baffle was installed in the intake

plenum and tested, This baffle bridges the opening
between the ends of the inlet duct and extends to the
face of the filter over its full length, thus effec-
tively, although not absolutely, separating the fresh
and recirculated 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 l-inch thick wire mesh pad was installed
on the bottom of the fresh air inlet duct to minimize
water splash.

SOAC VENTILATING AIRFLOWS*

Return
Alr Recir-
Grille Fresh culated
Area Alr AIR Total
Sq.Ft. CFM CFM CFM
(1) & (2) 5.2 422 1726 2148
(1) & (2) 2.6 622 1370 1992
(1) & (2) Repeat 2.0 645 1370 2015
(1) & (2) Filter Out 2.6 734 1409 2143
(4) & (2) 2.6 510 1370 1880
(4), (2) & (3) 2.6 672 1365 2037
(5), (4), (2} & (3) 5.2 896 1508 2404

Modification Legend

(4)
(5)

Egg crate grille on
Horizontal baffle in plenum chamber

(1) = Outer grille off
(2) = Rain deflectors out
(3) = Triangular Hole (.25 sg.ft.) in each side o duct

*Measured with hot wire annemometer on Car No. 1.
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d.

AIR COMFORT SYSTE (Contd.)

(Colad Room)
Test Resulis

Test l}.'n.'u /4 f/é 7 # “L ) Cép ! /

-Conclusion:

!Ioahn;; and cooling systums have satisfuctory l:cat:np and cooling

capacity >/ £ S '

‘Pest Datas

SECTION _ ~ INDICATION ' TOLERANCE RECORD
. .A:I.I‘ Cond_ltloner Test a) Blower fan {1 & T
: : #2 full specd - A~ the
b) .A'l"lhheat of{ : - 7 ch
¢} DBoth air condi~ ' :
tioners at full cool - "  Chec
Relative hunddity - v4 %
a) First stage Cool—' ‘- :
ing #1 * Below 76° F 77 °F
b) Flmt stuge cool-
ing Below 76° F )‘S °r
Thermocouple ’ P
reading 7 Vse rccorder ?{E 77 Che
Balance - 20} difference
' Temperature in car 73/ 7{ °r
Volune of air ' . | Stati
flow Not less than o« / Presc
4.000 cu. ft. ZQeE3 CFM B
per min, toidl 2@4 CFM #
at 1.3 in, Cm T
static pxess-
ure.
Air velocity ‘ Not more than —
: 75 {t. per min, >7‘5 Ft
Relative humidity <2 X
Reheat cycle #1 Below 740) : 74__..;-___0[-'
Reheat cycle #2 helow 7401 7'7“5 o
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g. AIR COMFORT SYSTEM (Contd }

(Cnla Rnom)

n
o
-
2
=z

|
3

" INDICATION

- Thermocouple

recadings

- Ventiluting Cyele #1

MEATING TLST

LAYOVER HEAT TEST

YLSTED RY:

APPROVED BY: (Engyr)

- Ventilating Cycle #2

Blower fans ot low -
speed

Thermocouple
readings

Relative hunidity

a) FH contactor
cnergized

~b) Ol contuactor 1

& #2 energizod

¢) DF 41 & #2 at 1ow

speed

3

~a) Floor heat current

TOLERANCE

Use
recqrder

Below.YloF

Below 72°9F

" Use

recorder

b) Overhead heat %l eurrent /6;¢Pu

¢) Overhead heat #2 current 9 AW

'd) Cab heat current

" Heaters off

Thermocouple
readings

Floor heat on

Thermocouple readings

//f%£~ <£7

APIROVED TY: (Q.A.) A . 60%

RECORD

IR

Ci

N4

AL+ A

WA

>3z

s 2

N A

/5L
ya-a
278"
2 /e
~ Above 59°T 7O
Use recorder 7O
Below 4O°F ZE.
Use recorder 41:§~\5’
Date: A ok 287
Date: A UG D6 7
Date: _ A0 & 2 D &




o  B~SIDE
134

;*'f S N
7/8°
5°3/4
2 63/64
' _A15/16,
o o Ls/64

s

13/6k
3/16

B /16"
3/16
11/64

AV

1/8
. 5/64

1/8
];g:;>1/8.
1164
5/32
e >1/6k
1 9/16

T 3/h— 3/4

'9/64.<::]/8
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/16

36k 3760

T~3/64
.. 5/6h

. 9/64

S 9/6L
.- ,-9/6h<::;9/64

1/8

9/6k
9/64

9/64
3/32

- /32
3/32<:::3/32
5/64

3/16

‘ 1/16
1/16<:::1/16
1/38

1/8

; 7/64
7764 <3764

7/6h

7/8

| 3/4 1 3/4

1 3/4
1 3/4
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MAIN PROPULSION CONTROIL, AND MOTOR ROTATION

1.

2.

Connect 600 VDC source tc the car.

Place the following circuit breakers on the HVCEP
to the position indicated:

Motor Alternator Field On
Altexrnstor Voltage Regulator On

Place the following circuit breakers on the LVCBP
to the posgition indicated:

BATT On
CcC On
G On
MAT On

Turn on the following circuit breakers and switches:

Main Light Inverter

Cab Light

All other LVDC Circuit Breakers
Battery Charger

Tracticon Motor Cooling Fan #1; check for function.
Tracticn Motor Cooling Fan #2; check for function.

P-Signal Generator

Air Conditioner Blower Fan #1

Alir Conditioner Blower Fan #2

Alr Conditioner Compressor #1

Air Conditioner Compressor #2

Air Comfort Switch. Check that air
conditioner blower fans function.

Brake Air Compresscr. Check for function.

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

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

Turn deadman and move handle slowly to "COAST."
Check P-wire: should read .5. Move handle back
to "FULL SERVICE" and release deadman.

Release handbrake.

Turn on TRACTION MOTOR FITLD circuit breaker (HVCBP).

Turn deadman and move controlier handle to "COAST."
Check brake cylinder pressure zero.
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3.

MAIN PROPULSION CONTROL AND MOTOR ROTATION (Contd.)

11.

12.

13.

14.
15.

16.

17.

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

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

Turn key to OFF CHARGE and move contreoller handle
toe FULL SERVICE,

Reset handbrake.
Place the circuit breaker in Item 9 - OFF.

Blace all switches and circuit breakers in
ITtems 2, 3 and 4 - CFF.

Disconnect 600 VDC scurce from the car.
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MAIN PROPULSION CONTROL & MOTOR ROTATION

TEST RESULTS

TEST DATE: F-22-72 I 4
-~ CONCLUSION:
1. Propulsion System QOpecration Correct ({'c‘i‘S
i
2. Motor Rotation Correct | ' yes
TEST DATA:

1. Direction of Car Movement when Master Controller Key

is in Forward Position and Control Handle is in Power

Position | ol cu/‘f?,b

2. Direction of Car Movement when Master Controller Key

is in Reverse Posgition and Control Handle i.'s in Power

' Position : Eéf—':/é??d"c‘if—
TESTED BY:  GARREFT  F # DATE: 8- 2222
APPROVED PY (ENCR. E;/; /.1 o -w(ﬂ/;ﬂ patE: f-22-72
APPROVID BY (Q.A.): 3 PATE: P22~ P
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MAIN PROPULSION CONTROL & MOTOR ROTATION

TEST RESULTS

TEST DATE: F- 24-72. CAR #__ 2
CONCLUSION:
1. Propulsion System Operation Correct ged
rd
2. Motor Rotation Correct “e S
‘ 7
TEST DATA:

" . 1., Direction of Car Movement when Master Controller Key

is In Forward Position and Control Handle is in Power

Position [~ 02 228

2. Direction of Car Movement when Master Controller Key

Is In Reverse Position and Control Handle is in Power

Position ) PEVERSE
TESTED BY: _ & -‘?/Z/"/: 7‘] L"‘ﬂ/@‘ﬁ DATE: & -~%4~7%
APPROVED BY (ENGR. )/ //..x, DATE: - 24-72

APPROVED BY (Q.A.): / £C DATF: O - J:éL 22,
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BRAKING
1. Connect 600 VDC source to the car.

2, Place the following circuit breakers on the
HVCBP to the peosition indicated:

Motor Alternator Field On
Alternator Voltage Regulator On

3. Place the following circult breakers on the LVCEP
to the position indicated:

BATT On
CcC Cn
C On
MAC Cn

4, Turn on the fcllowing circuit brakers and switches:

Main Light Inverter

Cab Light

All other LVDC Circuit Breakers except 1, 2 & 6
Battery Charger

Traction Motor Cooling Fan #1

Traction Motor Cooling Fan #2

P-Signal Generator

Air Conditioner Blower Fan #1

Air Conditioner Blower Fan #2

Air Conditioner Compressor #1

Air Conditioner Compressor #2

Air Comfort Switch

Brake Air Compressor. Check for function.

Note: All charging and "P" signal circuits need to
be energized and air system charged for full
service operation. DO NOT TURN ON TRAINLINE
CIRCUIT BREAKERS.

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

6. Make malin brake system checks as required by test
data sheet.

7. Make emergency brake system checks as required by
test data sheet,

B. Deleted.
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9.

10.

11.

12,

13.

14,
15.

l6.

BRAKING (Contd.)

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

Turn on snow brake circuit breaker to provide battery

energy to snow brake console switch.

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 0 psi.

Turn snow brake switch at console to ON position,
Observe and record the following:

a}) Observe that P-signal is steady at .5 amps
Oor dJreater.,

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

¢) Air gauge at #1 and #2 truck should read
5-8 psi brake cylinder pressure.

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

Turn snow brake switch 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 0 psi.

c) Air pressure at #1 and #2 truck gauges should
read 0 psi.

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

Reset handbrake.
Place all switches and circuit breakers in Items 2,3 &

Disconnect 600 VDC source from the car.
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- MAIN BRAKE/EMERCLENCY BRAKE

Test Results

Test Date: Z/Z 2'/75’7 Car ¥ /

Conclusion:

1. There are no leaks (piping) in pneumatic system 365
L]

2. Main reservolr pressure adequate_ >/ET.S

Test Date:

1. Time for compressor io build main reservolr pressure

{0 tro Modulate) Siran ‘{/é‘? seconds
2., Compressor modulation JSE3 psi cut-in
| /j/_(ﬁ psi cut-out

3, Leak test - air ' ‘EL’ psi/min.

. Brak:e cylindef pressure: #1 End Full Service &3 psi
#1 T'nd Release Time 2 sec,
#1 End hpply Time /- 8 _ SEC.
#2 Ind Full Sérvice (2 v/_;_____ psi
#2 ILnd Relcase Time /.5 sec.
%2 I'nd Apply Time' 7y seC.

a.} Brake cylinder pressure at simulated heavy car (Cw2)
and empty car with a mid bra ke command.

e vy -
$1 Lnd CW2 /C? B psi £E.C., / psi

#2 Ind CW2 __f/-f:_/ psi £.C. 58  psi
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MAIN BRAKL/LMERGLNCY BRAKE

Test Results (Cont'd.)

5. Trip Cock Functions:
Car goes into emergency J/ ves . no

yes no

Trlp cock automatically resets |/

6. Emergency Valve Functions:

Car goes into emergency 1/ yes no

7. Dead Man Functions:

}

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

8. Emergency Brake Cylinder Pressure

#1 End &8 psi

- #2 End é’ S psi

Time to recharge = g/ sec.

TESTED BY: f M /:z .

‘ | DATL: é’é ?A z_

APPROVED BY (ENGR.Q;” 52,5,f 4 T{;‘;i,_, f; ?_‘/ DATE: f/? 2’7//" 2

APPROVED BY (Q.A.): ZQ (Q&Q DATE;_ O~ A2 =72
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MAIN BRAKE/EMERGENCY BRAKE

Test Results . / | Tee
Test Date: BZ’/ g " QCar # <
-/

Conclusion:

: \
1. There are no leaks (piping) in pneumatic system /»C’:S
1 i

2. Main reservolir pressure adequate J{f’g

Test Date:

1. Time for compressor to build main reservoir pressure

(0 to Modulate) %m‘% 2 3 seconds

2. Compressor modulation /30 psi cut-in

/5’3— psi cut-out

3. Leak test - air » 5' psi/min.
4. Brake ¢ linde_f pressure:
Y ' #1 End Full Service é / psi
#1 End Release Time: <- Z sec,
#1 End Apply Time 4 sec.

'#7 End Full Service é’_{ psi

i,

'#2 End Reledse Time__ Z "9 sec.

#2 End Apply Time .. /87 sec.

- @.} Brake cylinder pressure at simulated heavy-car {CwW2)
g and cmpty cur with a mid brake ‘command.'

#1 End Cw2 psi  E.C.____ psi

#2 End CW?2 psi E.C. __psi

e la A @’174,...-_,.,
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MAIN BRAKE/EMERGLNCY BRAKE

Test Results (Cont'd . )

5. Trip Cock Functions:

Car goes into emergency M yes
Trip cock automatically resets | / ves
6. Emergency Valve Functions: /
Car goes into emergency \, . yes
7. Dead Man Functions:
Car goes into full service /
brake with handle release { yes
C 8. Emergency Brake Cyvlinder Pressure
#1 End &S psi
#2 End é S/— psi
Time to recharge 367 sec.

TESTED BY:

4

. 7R APPROVED BY (ENGR.):_~ _g-g-f{_-f“i st ‘/&«J% DATE: f/ﬂf/ >

7

)
Gyt /(_)E’,

APPROVED BY (Q.A.):_{7_!
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Qw/«wf DATE: &, / ;// )

no

no

no

no

‘v pate; &= 2L =0




SNOW BRAKING

Test lesults

Test Date: Z%//g/7 L Car # 7/

Conclusions:

l. Snow brake oper~ted independently from "P" signal

Test Dqtaﬁ

l.  Cylinder Pressure:

A End )3 ~ psI.
B End 2( ' PSI.
Tested By: T OM WS r (cﬁf?/@q;_ Date: /L// Z/) Z

hpproved By (Engr. a} s L Date: /f‘t Z f,% e
bate:_/ L7

. \) '
Approved By (Q.A.)S/C el
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e

Tested By: O M W ST

SNOW BRAKING (Contd.f

Test Results

Test Date: / 2'/1 5//’;?_ Car # JA P

Conclusions:

1. Snow brake oper~ted independently from "P" signal

Tesf Dqta:
1. Cylinder Pressure:

A End ¥ ' per.

B End 5 PSI.

pate: 7>/ /1 %/ >

E 22D
hpproved By (Engr.) é;’{éé/jjj e ﬂate: ’/i$/ﬁ5i2§;;a-
7 A o—

Approved By(Q.A.) %@ Date:” 2///’/ 72—
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3.6

BRAKING (Contd.)

Hand Brake Operation

1.

10.

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

HB on

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

Observe and record the following:
a) Hand Brake Indicator - Illuminated (on M/M's console)
b) There is no contact between the brake shoe and

the wheel.

On test box R~44-]1C~2 observe and record:

L2~-19 Iiluminated
R2-19 Illuminated

On test box R-44-1C-1 observe and record:

L.2-19 Illuminated
R2-19 Illuminated

Manually operate the hand brake to the OFF position.
On the motorman's console observe and record:

Hand Brake Indicator Qff
On test box R-44-1C-2 observe and record:

L2-19 Off
R2-19 Off

On test box R-44-1C-1 observe and record:

L2-19 Off
R2-19 Off

Place the following circult breakers on the LVCBP
to the position indicated:

HB Off

1lle



HANDBRAKE

Tost Itusuits

Test hate: - - & =/2 =772 - Car I
Conclusion:
L. lMandbrake functions preperly L eS8
| , 7

Test Data:

~ 1. Number of pumps lor full service application | 2.0

+

.2, Number of pumps for full relcase /G

fj;?’f! s 39-Force-to.move—car Wi th~ hindhr K e =B el e oo e et | b g2

\ .

.l : 4 / —4/) . . )
| Testod By:/ /(\74’”:0‘ -/:/ //’ 5 ‘ Date: /% 7
Approved I}y(Encrr / /A . //C 7L Date: P-r12-72

. /
Approved By (Q.A.) /{C& \/jkoé Date: & - /2 -7 3
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HANDBRAKE (Contd.)

Test llesults

. Test Dave: ’p’ 172 ' ...Car'# -

Conclusion:

: 1. Handbrake functions properly | %@.S

Test lata:

"l. RNumber of pumps {for full scrvice applicution B /9
2. Number of puwps for full release / 2”" ‘

./ ) .:" —' T..l - '."‘ - -
- o o orce_to_move~car-with--handbrake-sefoAcy A, oo eV T hg,
£ ,1../ ' +33~Toree.t i th-handbrak A

.- | . Tested by: C.}%”’””/M“Zaf | R Dute:‘%’—;,
-Approved By {Engr. )/ /L_,@.f/‘ﬂ A, _ Date: f.-_ 2/_72

‘-hpprowd “Y(Q A. ) /0 @& pate: o~ A& -72
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3.7

PROPULSION AUXILIARIES

l.

2.

Start motor alternator.

Check air flow at exhaust, by hand.
Check frequency of AC output of M-A to determine speed.
Measure pressure drop at inlet to motor (6" approx.).
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 lcad shed contactor
does pull in.

Check traction motor cooling air pressure.
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PROPULSION AUXILIARIES (Contd.)

Test Results

Test Date: éf - /= 5 - ' Car # /

Conclusion;

1. There is sufficient cooling air to the motor alternator__Y £S5
i 2. There is sufficient cooling air to the traction motors £S

Tept Duta:

1, Motor Alternator sturts properly )/IFJ’
. Fd

2. Motor Alternator load sheds properly v/ £ S
7
3. Motor Alternator cooling air pressure Cf ME, {& el

4. Traction Motor. cocling air pressure

#1 ©_e3-Cypsi
$#2 &> AT-¢ v psi
#3 & PS5 Cupsi
#q 6 *3 "‘un‘rpsi.
Tested By:_ W/« C U/pRAN 27, Date; £ - 7?7 Arrwc
Approved By(Engr.)_ - Copgmsn £ Az Date: &~ p- 73 -
: —_—
Approved By{Q.A.) T Date:

wr o L20S7 54D STAN 5 UV /0L IS TAL LD
Ao~ - 77— 77 . A SS RE TS ber 7 /7 /7

” C P A /> e gD wFy m“ﬂD‘/:./f'P ST AALL s CO? P
AR

120



PROPULSION AUXILIARIES (Contd.)

Test Resulrs

Test Date: J_Z“ 9-73 _ . Car # L

Conclusion:

1. ‘There is sufficient cooling air to the motor alternator Y £t
2. ‘There is sufficient cooling air to the traction motors Y £/

Test Dita:

1., Motor Alternator starts properly yES
. 7
2. Motor Alternator load sheds properly z A8 "z
V4
3. Motor Alternator cooling air pressure LS KLIL Lo E54 psi

4. ‘Traction Motor coaling air pressure
#1 & F-¢€. 4  psi
#2 G5 -6 < psi

#3 __&6-5- < psi

#4 €-3 -6 neq,

Tested Dy:__W/ € wram ___Fom bate:___Z -7-2%
Approved By(Engr.) U~ C wizkgy £ oD " Date:__ X =¥ 23
Approved By (Q.A.) R Date; ___—

| (‘?’6’4’ i AT e o o SV W N e

PRESS cne Qrer e N P22 w TR T-V-Y o -
/“‘4;41’_/"‘

o Cerrregy, o 5
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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 truck with center of scale. Read and
record when beam is balanced.
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CAR WEIGHT (Contd.)

/

(_ N Test Results
Test Date: S-xa8-72 " Car # 1
Test Data:
Weight #1 End 44760 1bs.
Weight #2 End 43560 _1bs.
Total Weight T3 A0 lbs.
Tested by: JIA /1P o/TEI7 ‘Date: 8-28- >
Approved by (Engr.) e Date: j‘: Zvi - 7 2.

Approved by (Q.A.)

7
Qv@ | -P.ate:&'la"’Pl
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CAR WEIGHT (c;mtd . )

Test Results

Test Date: T - 2F~ 72 . car # _2
Test Data:
Weight #1 End 451 AQO lbs.
Weight &2 End 43940 1bs.
Total Weight F9080 1bs.
Tested by: __ J /m  FORTER ) ' Date; & — X6-72
Approved by (Engr )55614@./ Date. f 25 72

Approved by (Q A.)_ . /0 @Q Date; &~ w'?;
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CAR WEIGHTS - SOAC L oF) ¢

HDC LDC
Light Weight at St. Louis Car 88,3204 89,0804
Pantograph Scale Weight, March 15, 1973 775# 7754
*Equipment Brackets added at Pueblo 320# 3204
Miscellaneous 1694 1144
Light Weight at Rail Ready to Run 89,5844% 90,2894
Lead Bars (HDC 328) (LDC 313) 15,4164% 14,7114
AW1 105,000 105,0004#

*FEquipment Brackets ~ estimated v;reight.

HDC and LDC were loaded to AW1 night of March 13, 1973.

125



PANTOGRAPH :

1. Defore raising pantograph tie the bow S0 that the maximum

rise is 10 f£t.

TETA

reasured at the bow is 20=23-lbs.

aAll main springs must

2. Mdjust the main spring assembly so that the lifting force//zlff

be the same length + 1/4".

]
-

3. 1If the lifting force varies more than 2 1bs. over the

entire range, readjust the spring yokes. B

4. 'Turn 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.

Test Results

Test Date: /- 2/-72.

’

conclusions:

Test Data:
1. Lifting force measured at Dbow:

2. Time to rise , ¥ tdlo—Ecete

3. Time to lower, ffot-tam ild i foett

M

Qoo - 7L\f'l'

[j
Approved by (Engr ) /;j{;éﬂfz

Approved by {(QA): 2/i2:>//ﬂ <i>

Wﬁmdby:ﬁﬂf;ﬁ <Y
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‘Car'Numbér: ]

/& Pauuog

5" 3 SEC&/L/-DS
Y. 5 SECoMDLS

T-31-72

Date:

Dai:e: Z—B /- 72

Dat,e: '7"3/ '712r




TN

PANTOGRAPH:

1. Before ralulng pantograph tie the bow .80 that the maximum
/ .

rise is lo’ft. pee 2

2. Adjust the main spring as scmblv so that the llftlng force

(7 =79 "’]l
mcasu:r‘ed at the bow is 20-23 lbs. All main sprmgs must
be the same length + 1/4", | |
‘3., If the lifting force varies morc than 2 lbs. over fhe
Y '  entire‘range,_réadjust.the spring yokes.
4. - Turn pantcograph switch on cdﬁsole to UP and adjust the
rise time to S-é seconds. ‘furn pantograph switch on

console to DOWN and adjust the lower tiwe to 4-5 seconds.

Test Results , e

Test Date: f*/0-72. - S car Nurbers. 2

Conclusions: o

Test Data: ' s Nn e s

1. Lifting force measured at bow: /8 LES

2. Time to rise, tehflO)<feeds - o
f\ Y10 W" &5 8 Sec,

3., Time to lower, fronstent-{io)Y.feet: J,L 25 ._S‘EC .

Tested by: QZE&’ %Zg Date: %72' - '
Approved by (Engr ) | ' Daté: f-—-/é-— /2 __
Approved by (OA): pate: o>~/ C "Z;__L
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PANTOGRAPH :

1. Before sa}'ising pantograph tie the bow so that the maximum
‘H .
rise is A& ft.

2. Adjust the main spring assembly so that the lifting force
measured at the bow isfgg:gg'Ibs. All main sSprings must
be the same length + 1/4", | .

3. Ifrthe lifting force varies more than 2 1lbs. over the
entire range, readjust the spring yokes.

4. Turn 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.

Test Results

Test Date: “7- 3/f- 72 : Car Number: /
F 4 .
Conclusions:

Test Data: . .

1. Lifting force measured at bow: - /"OUAJDS
2. Time to rise ,{# a0 fcfobe S, 3 SECovDS

3. Time to lower, ffot-tem Wi fockt 4,5 SEComDS

Date: 7"3/" TR

Tested by:

Approved by (Engr.):, Date: Z- 3 /- 72-

Approved by (QA): ﬁ%go Date: /~3/ -~

‘Z}W KESRUETD 7 ey remr S AR
a0 //00//5‘/@4‘778«), «5\7\}//607‘

h
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PN
- PPNTOGRAPH-

M E A T U T

- 1-

rise time to %-%

Before raising pantograph tie the bow so that t.he max imum

i s
15 e

rise is 10’ ft.

Adjust the main spring assembly so that the l:.ft:.ng force
17 =19 <X

measured at the bow is 26=2% lLs.

All main springs must
be the same length + 1/4". |
If the lifting force varies more than 2 lbs. over the
entire. range, ;readjust.the swring yokes.

Turn pantograph switch on coﬂsole to UP and adjust the

. . seconds. fTurn pantograph switch on

console to DG and adjust the lower tiwme to 4-5 seconds.

Test Results

Test Date: y"‘/a'-72. Car Number: 2
Conclusions: ,;.
e
N Test Data: ) . ST It
]_.. Lifting force measured at bow: /8 LS
2. Time to rise. Lt doPciedius = -S'EC“
) 3. Time to lower, frowm-bemi-(10).feet: 4./. = & S&EC .
Tested Dy: Mg— Date: 4//0-72»
Approved by (Engr.)% Date: p“’""" 7 2.
Approved by (QA): . Date: =0~ ;Z;Z__
_ hasat: 200
ot ..D//f?? //P;-'fdez/,&’/gp 7 p/.ﬁco =g -:iiraf SAETEFE.

B /9,._;7—‘, ,J(od//—'ﬂ'rﬁ?o Y o)

45@;;52&
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AIR COMPRESSOR {Contd.)}

Test leosults

Test Doate: 37/2/{42 | Car {; . = O/Vlj

T ESTED

Conclusion:

‘ -1, Air conpressor has sufficient capacitly %S

“Test Data:
1. Time for cowpressor to recharge system after four (4) successful

brake applications ﬁ'ﬁpf /%’p.fj Seesds,

2. Main Reservoir air presswre after one (1) brake cylinder hose

has been discomnected and brakes applied once /40 P,

r g

Date; 2
Approved Ry (Enzr.) Date: ‘:(y)-{/fz__

Approved By (Q.A.)}//Q /./:‘;Zco Date: &’2’7—5’ /122
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HOSTLING PANEL

1.

2,

Place motorman’'s controller in "Emergency Brake"
position and remove console key.

Plug hostler in hostler connector.

Brake system should charge in approximately 35 seconds.

Select "Forward" position:

a} Push "GO" button and observe car moving forward.

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.

Repeat in "Reverse" position.

Uncouple and recouple using hostler.
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HOSTLING PANEL ({Cont'd.)

Test Results

/S e Z2

Test Date: 3/@)3 Car #
Vd
Item 4. "Forward" Position:
4-a) Car moved forward when "Go" button was pressed.
-b) Car braked when "Go" button was released.
-c) Car continued to move forward without braking.
-d) Car braked when "Coast" button was released.
Item 5. "Reverse" Position:
5-a) Car moved backward when "Go" button was pressed.
~b) Car braked when "Go" button was released.
-¢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: \V/ - C R Date: 3/8 /? 3
Approved By (Engr.) o - Date: yﬁ/'?j
Approved By (Q.A.) - - Date: 7 ™oL
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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.

¢} 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.)

) Test Resulis

"Test Dnteﬁ. rg:"224f>’j£2 A | | Car # J{

Conclusion:

l. Car is éomplete and satisfactory for shipment.

YES

Tested By: T | : © Date: —

Approved By(Enwr. Date: I

Approved By (Q.A. ) XfJi{:) (/Eziﬂg;zﬁ Date:‘--J)"";L'CP"';> >
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VISUAL {Contd.)

Test Resulis

Test Date: 5}‘”;~E‘“PD" Car i -

Conclusion:

l, Car is éomplete and satisfactory for shipinent.

YES

T Date; ~——

Tested By:

Approved By (Engr.) , Date:_

- Approved By(Q.h.l_rj/iAQ: @Q | Date:. o~ 2"~ D
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4, CONCLUSIONS

Subsystem functional tests were 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 sheets are not available for the car
clearance check and the windshield wiper check.

The ventilation system required modification to meet the fresh
airflow requirements.

The floor heat thermostat was remounted to provide proper
isolation from the sidewall.

Floor heater gqguard temperatures exceeded the design goal of 150°F.
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