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1. INTRODUCTION 

In June 1971, the Boeing Vertol Company was awarded a 
contract (OOT-UT-10007) for systems management of the Urban 
Rapid Rail Vehicle and Systems Program (URRVS) , whose overall 
objective is to enhance the attractiveness of urban rail trans­
portation. Sponsored by the U.S . Department of Transportation ' s 
Urban Mass Transportation Administration (UMTA), the program 
builds upon and accelerates the technical evolution of rail 
rapid transit so tha.t new urban rail systems and system exten­
sions can benefit from improved operating economics and en­
hanced passenger appeal. 

1.1 URBAN RAPID RAIL VEHICLE AND SYSTEMS PROGRAM 

Boeing is performing eight tasks under the Urban Rapid 
Rail Vehicle and Systems Program: 

1 . Provide program management in implementing UMTA 
efforts toward improving high-speed, frequent­
stop urban rail systems. 

2 . Monitor the testing of the BART prototype cars for 
input to the program. (Complete) 

3. Using BART as a baseline, and using current (1971-
1972) technology in car building , direct the design 
and construction of two new State-of-the-Art Cars 
(SOAC), representative of the best available tech­
nology; demonstrate these cars to the transit 
authorities and the riding public in five major 
cities. (Complete) 

4. Conduct an industry-wide design competition and 
award contracts to prQduce a two-car Advanced 
Concept Train (ACT-1) , representative of the next 
generation of rail transit cars; demonstrate these 
cars to the transit authorities and the riding 
public in five maj or cities . 
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5. Conduct an industry-wide design competition and 
award contracts for alternative advanced sub­
systems under the Advanced Subsystem Development 
Program (ASDP). 

6. Plan for an operational demonstration of an 
advanced train that incorporates the major ad­
vances of SOAC, ACT-1 and ASDP, which is to be 
called ACT-3. 

7. Perform an economic analysis of the SOAC and ACT 
cars leading to estimates of life cycle costs in 
production quantities. 

8. Perform a human factors evaluation of the SOAC, 
and ACT cars. 

1.2 STATE-OF-THE-ART CAR (SOAC) PROGRAM 

The objective of the SOAC task was to demonstrate the 
current state-of-the-art in rail rapid transit vehicle tech­
nology. This objective was fulfilled by the development, test, 
and demonstration of two rail rapid transit cars embodying the 
best available (1971-72) technology. Passenger convenience and 
operating efficiency were primary goals for the cars which were 
designed to be capable of operation on at least one line of the 
rapid transit systems in New York, Boston, Cleveland, Chicago 
and Philadelphia. 

The two SOAC cars were designed, fabricated, functionally 
tested and delivered to the U.S. Transportation Test Center (TTC) 
in Pueblo, Colorado, 11-1/2 months after contract go-ahead by the 
St. Louis Car Division of General Steel Industries. The cars 
were shipped to the Rail Transit Test Track at the TTC in August, 
1972 and on October 12, SOAC was unveiled and demonstrated to 
the public, including Secretary of Transportation John Volpe, 
and other officials. 

During 1973, the SOAC vehicles underwent an extended period 
of engineering testing. A delay in operational testing and evalua­
tion was caused by a switching accident in August, 1973 necessi­
tating major repairs to one of the two cars. The results of the 
SOAC development program through August 1973, and the economic 
analysis are reported in Volume I of this report, entitled 
"State-of-The-Art car Development Program, Volume 1: Design, 
Fabrication and Test". 

SOAC repairs were completed in December, 1973. The cars 
were returned to the TTC and systems testing was repeated on 
the repaired cars between January and April, 1974. 
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The operational test and evaluation prase of the SOAC 
program started when the cars arrived in New York city on 
April 18, 1974. This final phase of the SOAC program ended 
with the completion of the Philadelphia demonstration on 
April 30, 1975 . 

This report, Volume 2 of a two volume report , presents 
the results of the repair, post-repair testing and operational 
evaluation of the SOAC in five cities . Major milestones in 
thi s program are shown in Figure 1-1 . 

ll.U 1974 1975 

SOAC ACTIVITY A s 0 N D J F MAM J J A ·S 0 ND J FM A 

ACCIDENT '\l 
REPAIRS COMPLETED \'] 

POST REPAIR TESTING COMPLETED 

NEW YORK CITY DEMO COMPLETED \] 

BOSTON DEMO COMPLETED \] 

CELEVELAND DEMO COMPLETED 

CHICAGO DEMO COMPLETED \] 

PHILADELPHIA DEMO COMPLETED '\l 

FIGURE 1-1 MAJOR SOAC MILESTONES 
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1.3 EXECUTIVE SUMMARY 

1.3.1 SOAC successfully achieved its overall objective of 
demonstrating the best available technology to transit author­
ities and the riding public in five major cities. In so doing, 
the cars demonstrated that they met their design objective of 
being adaptable to the specific operating requirements of five 
different transit properties. 

1.3.2 The SOACs were well received by the riding public; 
particularly the smooth ride, low .noise level, air conditioning, 
interior appointments and high light level. 

1 . 3.3 The motormen assigned to SOAC were enthusiastic about 
the car and found the smooth response, fine control and auto­
matic speed maintaining system particularly desirable. 

1 . 3.4 The DC-DC chopper used for propulsion control provided 
smooth acceleration as designed and proved to have excellent 
reliability. 

1.3.5 The back-to-back pantograph installation on SOAC 
resulted in excessive arcing of the contact strips on the aft 
pantograph. For a two-car train, pantographs would be better 
located at the No. 1 end of each car. 

1.3.6 Additional handholds should be provided for standees, 
particularly in areas where bench (longitudinal) seating is 
used. 

1.3.7 A significant portion of the riding public would prefer 
more windows in SOAC so that wayside station signs could be 
read more easily. This is p~rticularly important in crowded 
conditions. 

1.3.8 Although most riders believed that the SOAC stylized 
interiors would not stand up to vandalism, v irtually no 
vandalism was experienced in 20,000 miles of ope rational evalu­
ation. Even though one guard was provided in each car, it is 
evident that there was a tendency for the riding public to 
appreciate and care for the improve d environment. 

1.3 . 9 End signs showing de stination are of great assistance 
to riders waiting on t he platform. Portable signs were inse r t ­
ed behind the windshield on SOAC to provide this informa tion. 

1.3.10 Maintenance r e quireme nts were encountere d in the cities 
that were not encountered at the TTC and c ould be trace d to 
large difference s in the qua lity of the track and road b e d. 
Motor power c able f ailures, late ral shock absorbe r mount f ail­
ures, and vari ous pipe failure s can b e a ttributed to the more 
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severe environment. Design changes were made and others should 
be incorporated i n future design applications. 

1 . 3.11 Four resilient wheel elastomer bqnd failures were ex­
perienced on SOAC, which uses tread brakes . Batch process 
controls during wheel assembly were considered to be a factor 
i n all four failures . In addition, two of the four failures 
were the direct result of parking brake malfunctions and one 
failure occurred during on-the-car wheel cutting . 

1 . 3.12 SOAC experience with on-the-car wheel truing of r e ­
silient wheels was unsatisfactory. Out- o f - round conditions 
resulted in all cases using two different machi nes of the 
same type . 

1.3 . 13 Problems were encountered with movement of the aluminum 
centered resilient wheels on the steel axles , making it neces­
sary to i nstall axle end caps. All instances occurred in 
Cleveland . Compatability of SOAC to the e x isting track geometry 
may have been a contributing factor. The cause of this problem 
was not satisfactorily determined. BART experienced some of 
the same type of problem. 

1. 3 .14 SOAC traction motor blowers are the principal contribu­
tors to a 70 dbA exteri or sound level at zero speed. This is 
particularly noticeable when the cars are standing in a station . 
As noted in Volume 1, page 145, the traction motor blowers 
are the major source of wayside noise under 35 mph. The trac­
tion motor blowers, however, are considered to be an essential 
advancement presented b y SOAC; the way side noise appears 
noticeable but not objectionable. 

1.3. 15 The passenger reaction survey results indicate that a) 
the SOACs offered e f fective improvements in most features 
rated as important by the public, b) more handholds should be 
provided for standees, and c) carpeting is not particularly 
desired on rapid transit cars. 

1.3.16 The SOAC _passenger survey shows t h at the SOAC rider 
tends to rate improvements, such as r i de quali ty , noise levels , 
internal light intensity and others , higher as a result of 
havi ng d i rectly perceived them than does the general public 
which has not perc e i ved them. 
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2. ACCIDENT AND REPAIR 

2 el SOAC ACCIDENT 

On August 11, 1973, the state-of-the-Art cars were being 
tested on the Rail Transit Test Track at the U. S . Transportation 
Test Center ('TTC), Pueblo, Colorado. The tests simulated con­
ditions that would be encountered during normal transit opera­
tions and included starting and stopping at 16 simulated sta­
tions spaced around the 9.l _mile oval track (Figure 3-5). At 
2:30 P.M., as the SOAC's approached station A, they were inad­
vertently diverted through an open switch onto a siding where 
they collided with a gondola - transition car coupled to an un-
manned diesel-electric locomotive. The SOAC motorman, an employee • 
of Kentron-Hawaii Ltd., was fatally injured in the crash. Four 
other people on the train, all in the rear car, were uninjured. 

The National Transportation Safety Board investigated the 
accident and presented their _findings in Document NTSB-RAR-74-2, 
"Collision of State-of-the-Art Transit Cars with a standing Car, 
High Speed Ground Test Center, Pueblo, Colorado, August 11, 1973 11

• 

The accident conditions and the damage to the SOAC struc­
ture were investigated in detail by Boeing Vertol and officially 
reported to the NTSB in an internal document "Accident Report, 
State-of-the-Art car, High Speed Ground Test center" in Septem­
ber, 1973. 

- ----- - ---- - ----- -

A crashworthiness analysis -of the SOAC was conducted 
for UMTA* after the accident . The conclusion from the study 
were the SOAC "as built" meets the crashworthiness standards 

. implicit in the current practice of specifying buff strength . 
However it was noted that the car might be improved by the 

. addition of underframe to roof vertical posts that would 
develop the strength of the draft sill and roof in the event 
of an overri de. The small degree o f damage incurred by SOAC 
supports these conclusions . 

2.2 ACCIDENT REPAIR 

Following the collisi on, the SOAC cars were transported to 
the Boeing-Vertol manufacturing facility n e ar Philadelphia, 
Pe-nnsylvania, ·for inspection and repair as required to return 

*E . Widmayer , A.E. Tanner, and R. Klump - "Crashworthiness 
Analysis of the UMTA State-of-the-Art Cars - Report DOT­
TSC-791-3 June 1975 . 
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the cars to their original condition. Car No. 2 departed Pueblo 
aboard a flat car on August 31, 1973 and arrived at Boeing Vertol 
on September 10. Car No. 1 departed Pueblo on its own wheels on 
September 24, and arrived at Boeing Vertol on October 6. The 
following work items were accomplished between September 10 and 
December 22, 1973: 

Car No. 1 and No. 2 

• Straighten and ~eld build-up anti-climber and tread 
plate at No. 2 end. 

• True up the wheel tread surfaces of wheel sets. 

• Disassemble, inspect and refurbish traction 
motors and gearboxes. 

car No. 2 

• Remove and replace the following: draft sill 
structure, including coupler mounting; horizontal 
shear panels of underbody; side sill channels from 
approximately car Station 130 forward; car sides; 
bonnet, door and windows forward of the structural 
bulkhead near car Station 212. 

• Straighten and grind out/weld repair questionable 
weld areas as revealed by magnetic particle in­
spection on body bolster. 

• Inspect truck frames for cracks and structural 
distortion (none). 

• Replace undercar wiring and plwnbing. 
I 

• Remove and repair air conditioning evaporator unit. 

• Replace No. 1 coupler and associated equipment. 

• Inspect and straighten undercar equipment mounts and 
magnetic particle inspect and weld repair equipment 
support structure. 

• Replace bolster anchor bolts and spacers at both 
trucks. 

Both SOACs, the two transition cars, and the support car departed 
Boeing Vertol on De cember 22, 1974 for Pueblo. The two SOACs were 
shipped de-trucked aboard flat cars. 
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3 . POST-REPAIR TESTING 

After repairs, the SOAC's were returned to the TTC on 
January 14, 1974. Testing was conducted during the period 
January 30th through April 10, 1974 with the following speci­
fied objectives: 

1. To show compliance with the original acceptance 
criteria. 

2. To substantiate that SOAC performance after car 
repairs agreed with previous engineering test 
results. 

3. To complete the simulated demonstration testing 
which was in progress at the time of the accident. 

The tests were conducted in accordance with Reference (1) 1 

and included the following: 

o Subsystem Functional Tests 

o Acceptance Tests 

o Simulated Demonstration Tests 

o Engineering Tests 

Results of these tests are reported in Reference (2) 2 • 

3.1 SUBSYSTEM FUNCTIONAL TESTS 

The cars were shipped detrucked on 
delphia to the TTC at Pueblo, Colorado. 
days. The cars were unloaded, retrucked 
prior to conducting subsystem functional 

flat cars from Phila­
Travel time was eighteen 
and functionally tested 
tests o 

1. Reference 1. State-of-the-Art Car Test Program, Appendix I, 
"Test Plan and Procedures for Post-Repair Testing " , Document 
No. Dl74-10007-l, Boeing Vertol Company, Philadelphia, Pa. , 
January 1974. 

2 . Reference 2. "State-of-the-Art car Final Test Report, Volume 5 
Post-Repair Testing" , Report No. UMTA-IT-06 - 0026-74-12. 
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TABLE 3-1 

SUBSYSTEM TESTS ACCOMPLISHED ON CAR NO. 2 

TEST 

coupler Function and Gathering Range 
(No. 1 end only) 

Electric couplers 
Caznber 
Air Comfort 
End Door 
Side Door 
Windshield 
Lighting, Head and Tail Lights 
Cab Lights 
Console Lights 
Emergency Lights 
Main Lights 
Wiring, High Pot 
Main Power Application 
Trainlines 
Windshield Wiper 
Horn 
Public Address 
Radio 
Side Sign 
Main Propulsion Control & Motor Rotation 
Main/Emergency Brake 
Handbrake 
Snow Brake 
Propulsion Auxiliaries 
car Weight 
Air Compressor 
Hostling Panel 
Visual 
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Tests were performed on those items specified in Table 3-1, 
along with additional functional tests of the Pro~ulsion and 
Braking Systems, in accordance with Reference (1) Section 3. 
The latter tests were performed on each of the two cars, separ­
ately, sitting in a static position using the SOAC Propulsion 
Simulator (Figure 3-1) to simulate the system electrical loads, 
and the SOAC Monitor Panel (Figure 3-2) to check proper func­
tioning and sequence of propulsion control events by observing 
the event lights on the Annunciator Panel. 

3.2 ACCEPTANCE TESTS 

Preliminary testing was accomplished to set brake and pro­
pulsion system rates to their proper values and to check-out the 
train prior to acceptance testing. These tests included func­
tional checks of all systems under typical transit operating 
conditions and trial runs for the acceptance tests. 

Limited acceptance tests were conducted to verify that 
the individual cars and the two-car train met their original 
acceptance criteria. Acceptance tests included speedometer cali­
bration, acceleration, deceleration, and automatic speed main­
taining. 

3.2.1 Speedometer Calibration 

The test was conducted on both cars at steady speeds of 
15, 25, 35, 50 and 80 mph over the 4000-foot section of level 
tangent track between track stations 298 and 338, using 1000, 
2000 or 4000 feet as required. 

Both cars were checked in forward and reverse at five 
speeds (Figure 3-3) . Maximum deviation between indicated speed, 
and true speed was 1. 5 mph at 80 mph. 

3.2.2 Acceleration 

Tests were conducted in forward and reverse on both cars. 
The test car was accel erat ed on level tangent track at full 
power (P = 1.0 amp). Stopwatches were used to time Oto 700 
feet, 5 to 25 mph and Oto 60 mph. 

Both cars were checked individually. Acceleration fr-om a 
standing start to 700 fee t ranged from 18 .8 (Car No. 2) to 
19.5 seconds (Car No. 1) with average accelerations from 5 to 
25 mph of 2.78 and 2.74 mphps respectively. 

Both cars met or bettered the specification and/or previous 
data (see Table 3-2). Testing of the two-car train configuration 
was not possible because of failure of one of the two auxiliary 
generators used to supplement the temporary locomotive track powe r 
source. The locomotive plus one auxiliary generator could not 
maintain the required 600 volts de minimum line voltage during full 
acceleration of the two-car train. 
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Figure 3-2. SOAC Monito r Panel 
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3.2.3 Deceleration 

Braking tests were conducted in forward and reverse on 
both cars and the two-car train. The car or train was decele­
rated at full service rate for blended and friction-only brak­
ing, and with emergency braking on level tangent tracko Stops 
were made from 40 and 80 mph. 

Table 3-3 summarizes deceleration rates and stopping dis­
tances and compares these data to the specification and previous 
acceptance data. 

3.2.4 Automatic Speed Maintaining System (ASMS) 

Tests were conducted in forward and reverse on both cars 
and the two-car train. The ASMS was cycled through all speed 
settings (3, 15, 25, 35, 50, 70 and 80 mph) with the controller 
in the full power setting. The ASMS functioned properly on 
both cars. All speeds were within one mph of the ASMS button 
setting. 

3.3 SIMULATED DEMONSTRATION 

A goal of 3000 miles of simulated transit operation as a 
two-car train was established for the SOAC post-repair test 
program. This requirement was in addition to the 1312 miles 
of two-car train operation obtained prior to the accident. 

The 3000 mile simulated demonstration was split into two 
1500 mile phases, the first phase to be accomplished before 
the engineering re-test and the second phase at the end of the 
Pueblo test program. The test program was arranged in this 
manner to give the engineering tests the benefit of 1500 miles 
of prior shakedown. 

Train configuration for most of the testing was a two-car 
train running 8 hours a day, 5 days a week. The simulated transit 
route (see Figure 3-4) is a composite of routes in the five cities 
and consists of 14 stations at an average distance of approxi­
mately 1/2-mile ( · ranging from 1/4-mile to 1-1/4-miles) with 
various run speeds between stations. In order to simulate actual 
operation on the transit properties, the SOAC was operated on 
simulated trips consisting of: 

1. Two laps of the oval stopping at each station for 
door opening and closing. Doors on one side were 
opened at one stop, and the other side at the next 
stop. The prescribed run speeds between stations 
were achieved with the SOAC speed limiting system, 
using maximum acceleration and full-service brake 
rates. 
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TABLE 3-2. SOAC ACCELERATION AND SPEED 

SOAC Car Car 
Test Mode Spec IJo . l no . 2 

Average initial acceleration 2.74** 2.74 2.78 
{mphps)* . 
Time to travel 700 feet from 20 . 19 . 5 18.8 
standing start, 600 VDC (sec) 

Time to reach 60 mph from a 34** 33.8 31.2 
standing start (sec) 

Uaximwn speed (mph} 80 80 79 

*From 5 to 25 mph 
**Previous data, not a specification item 

TABLE 3-3. SOAC BRAKING TESTS 

Braking Mode SOAC Previous Car Car 2-Car 
(105,000 lbs or as noted) Spec Data No. l No. 2 Train 

Deceleration rates* 

Blended serv ice (mphps) ** 3.1 3 . 3 3.4 3.5 
Service friction (mphps} ** 2.8 2 . 7 2.9 2.9 
Emergency · (mphps) ** 3.2 - 3.0 3.3 

Stopping distance from 40 mph 

Blended service (feet) 450 430-445 455 423 408 
Service friction (feet) 450 420-440 457 440 408 
Emergency (feet) 425 335-365 365 372 349 

Stopping distance from 80 mph 

Blended service (feet) 2250 1650-1660 1700 1550 1539 
Service friction (feet} 2250 1925-2000 1957 1650 1 6 53 
Emergency (feet} 2200 1600-1635 1680 1560 1503 

·-
*Average from 60 to 30 mph 
**Not a specification item 
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2. Two ·non-stop laps of the oval at 80 mph. 

3. After a 5-minute layover, the same run profile 
as described in 1 and 2 above was made in the 
opposite direction. 

The first phase of the simulated demonstration was 
conducted during the period between February 27 and March 13, 
1974. Fifteen hundred and fifty-five (1555) miles were accumu­
lated in eight days of testing (Figure 3-5). The only signi­
ficant discrepancy encountered during this simulated revenue 
service testing was one case of high commutator bars causing 
broken brushes. This was corrected by grinding the commutator. 
Other discrepancies included replacement of one slip-slide 
circuit card, one B+ short to ground in the airflow sensor 
circuit, and one. intermittent short in the P-wire cable. 
There was no measurable gearbox oil leakage. 

- . -

The second phase of the simulated demonstration was con­
ducted during the period March 29 to April 10, 1974. Fourteen 
hundred and fifty six (1456) miles were accumulated on the two­
car train in five days of testing (see Figure 3-5 and Table 3-4). 
No discrepancies were encountered. 

3.4 ENGINEERING TESTS 

The .Engineering Tests were conducted (under separate Con­
tract DOT-TSC-580) to show continuity with the original en­
gineering test data. An abbreviated test series was utilized 
to verify that the data previously obtained was valid for use 
as a baseline for comparison with the data to be obtained on 
the five city pr~perties. Results of these tests are reported 
in Reference (3) • The following paragraphs present brief de­
scriptions of the test results: 

3.4.1 Acceleration Tests 

The SOAC car was accelerated to reach a maximum speed of 
80 mph. The car was tested to provide data under various con­
ditions of P-signal, car weight, and train consist. The test 
results for the post-repair tests are sufficiently close to 
those obtained from the original tests to conclude that there 
was no appreciable change due to the repairs. 

3.4.2 Deceleration Tests 

The SOAC car was decelerated from specified entry speeds. 
Data was recorded for controller level, car weight, and train 
consist. The deceleration rates for all the post-repair tests 

3. Reference 3. "State-of-the-Art Car (SOAC) Post-Repair 
Engineering Tests at Department of Transportation High 
Speed Ground Test Center", R~port No. UMTA-MA-06-0025-75-7. 

24 



l 

. 

>. 

¥ ' 

400 -
NOTE : 

GAPS IN RUN SCHEDULE REFLECT 
"INTERRUPTIONS FOR TRACK SHARING 
WITH OTHER TEST PROGRAMS. 

300 - . , . ' 
',, ' , ,, . ' 

(I) 
w 
_J 200 ...... 
::;E 

. , . ' 

100 -
. , 
' 

. ,, 
' .. 

~ 

., -~ 

'., 
' I' 

. 

,,,,.- . , 
' I' 

, ,, ' , 
' "' ' .. 

. , . ' 
•• . .. 

0 ___ ..._ __ ...._ ___ .,...__..1..._...,1,,, ____ ..__-'-___ ..___.....,_...,1,,,_..L-~ 

27 28 5 6 8 11 12 13 29 1 8 9 10 

FEBRUARY MARCH APRIL 

Figure 3-5 . Daily Mileage Accumulation During Simulated Demonstration (February 27 to 
April 10, 1974) 

25 

i. 



TABLE 3-4 

TEST RUN LOG-SOAC SIMULATED DEHONSTRATION 1974 

RUN NO. DATE MILES RUN 

PART (1) 

208 Feb. 27 82 

209 Feb. 27 182 

210 Feb. 28 118 

211 Feb. 28 164 

212 March 5 172 

213 March 6 82 

214 March 8 82 

215 March 8 182 

216 'March 11 ... 118 

217 March 12 118 

218 March 12 219 

219 March 13 36 

PART (2) SUB-TOTAL 1555 

233 March 29 155 

234 April 1 364 

238 April 8 364 

239 April 9 400 

240 April 10 173 

SUB-TOTAL 1456 

TOTAL 3011 MILES 
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exceeded those measured during the original tests. 
they exceeded the SOAC specification rates, it was 
sidered necessary to make any system changes prior 
demonstration testing. 

3.4 . 3 Power Consumption 

Even though 
not con-
to starting 

Power Consumption was measured over a prescribed synthe­
tic route , as shown in Figure 3-6. The test data showed that 
the current and rms values for the motor armature and field at 
the 90 , 000 lb car weight (Table 3-5) were slightly less than 
for the 105,000 lb car weight (Table 3-6). A comparison between 
the post-repair tests and the original tests shows the former to 
be approximately 12% less than the latter . 

3.4.4 Ride Quality Tests 

The SOAC was operated at a single speed over all track 
sections and at five speeds over Track Section 1 to compare the 
response of the post-repair SOAC with previous test results. 
A sample acceleration and deceleration was accomplished . A 
comparison of the original and the re-test vibration levels, 
together with the SOAC design goals for vertical and lateral 
vibrations at mid- car and aft car center line locations respec­
tively are presented . in Figure 3-7. All vibration levels are 
below the SOAC design goals with the exception of the vertical 
acceleration at 15 Hz. This exception at 15 Hz was measured at 
a corrected true car speed of 94 mph instead of 80 mph as orig­
inally programmed. This 15 Hz bending mode is sharply dependent 
upon speed and a very small difference in speed between the 
original tests and the re-tests could account for the differences. 

3.4.5 Interior Noise Tests 

A test of the interior noise levels was made at various 
speeds over Track Section I (see Fi gure 3-6) for the post-repair 
SOAC. A weight-effect comparison was accomplished and the effect 
of an air conditioning air duct silencer was also evaluated. The 
post-repair measured sound levels, without the duct silencer in­
stallation ran 2-4 db higher than the original test data, includ­
ing the car at rest (see Figure 3-8). The sound levels at the 
forward end of the car (Location 49, Figure 3-9) showed the 
greatest increase, indicating that the air conditioning blower 
noise was greater after the repair than b efore. The installation 
of an air conditioning duct silencer as shown in (Figure 3-10) 
brought the interior sound levels down to where they were prior 
to the repair (Figure 3-11). 
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TABLE 3-5. SUMMARY OF SOAC ENERGY CONSUMPTION AND RMS VALUES FOR ARMATURE AND 
FIELD CURRENTS ON SYNTHETIC TRANSIT ROUTE (90,000- POUND CAR 

STATIO~S Y-L-Axnmx ENERGY (7-1.;-ER) * TI ME BETWEEN · 
I2 ARMATURE-SEC o 1 2 .FIELD-SEC. (T.<;O SPEED DISTANCE PER STATIONS 

x 106 
") 

DIR:SCTIO~S) (:-:?H) (MILES) TOTAL CAR MIL3 (SEC . ) . ,· xl OJ 

A-B 60 0.75 6 . 4 8 . 55 74.5 16 . 82 49 . 22 
B-C 70 1 . 00 8.8 8 . 8 89 . 0 22 . 78 55 ; 79 
C-D 50 0.50 5 . 4 10.8 119.0 12 . 5 6l o87 
D-E 60 0.75 6.6 8.8 80.5 16 . 9 52 . 3 ' 
E-F 50 0 . 50 4.58 9.17 69.0 12 . 96 46 . 6 
F-G. 40 0.25 3 . 25 12 . 98 56 . 0 9.67 41 . 9 
G-H 40 0 . 25 3 . 43 13 . 72 54 . 5 9 . 32 34 . 94 

., ..... H-I 50 a.so 4.4 8 . 8 65 . 5 12 .7 5 46 . 82 
I-K 80 1 . 50 12 . 38 8 . 25 105 . 0 29 . 59 58 . 5 

tv K-H 80 1.25 11 .• 17 8 . 94 97 . 5 28 07 5 55 . 23 
\0 M-N 40 0 . 25 3 . 63 

.,. 
14 . S 58 . 5 9 . 1 33 . 55 

N-0 50 0 . 50 4 . 68 9 . 36 65 . 0 . 13 . 88 48 . 05 
O-P 40 0.25 3 . 2 12 . 83 56.0 9 o44 43 . 78 
P- X 70 1 . 00 8 . 99 ' 53 . 3 8 . 99 99 . 5 23 . 93 

Total X ( 2) . 18 . 5 173 . 8 9.39 217 9 456 .7 8 X 106 ' 1363 . 7 X 103 

\ ' 
ARMATURE FIELD 

RMS VALUE ~ AMP 
25 . 0 457 . 8 

( r!;6t) . 

SCHEDULE SPEED: 27.5 MPH 

*INCLUDES AUXILIARY POWER - -- -- - - ~ - . -

..... 
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TABLE 3-6. SUMMARY OF SOAC ENERGY CONSUMPTION AND RMS VALUES FOR ARMATURE AND 
FIELD CURRENTS ON SYNTHETIC TRANSIT ROUTE (105,000-POUND CAR 

STATICNS MAXIMUM ENERGY (Kl·7-SR) * TIME BETWEEN 
I 2 FIELD-SEC. (T'.-;'0 SPEED DISTANCE PER STATICNS I 2 ARMATURE-SEC. 

DIRECTION'S) {SEC.) x106 
·1 

(i:·2E) (MILES) TOTAL CAR ~i.IL::: - xlO.., 

-
A-B 60 0.75 7.8 10.4 86.0 20.2 52.62 
B-C 70 1.00 10.75 10.75 102.s 26 . 15 59.25 
c-o so a.so s.o 10.0 79.0 14.5 48.12 
D-E 60 0.75 7.8 10.4 93.0 19 . 9 53.63 
E-F 50 0.50 5.4 10. 8- 86.0 14 . 25 50.25 
F-G 40 0.25 3_. 5 14.0 67.0 10.9 42.0 

w G-H 40 0.25 3.55 ,,.. ,: 14.2 64.5 9.1 37.25 0 

H-I 50 0.50 5.15 10.3 79.0 14.5 50.0 
I-K 80 1.50 14.6 9.73 130 . 5 3·9 .15 60.8 
K-.M 80 1.25 13.75 11.0 115 . 0 ' 3 3. 3 61 . 13 
M-N 40 0.25 3.9 15.6 64.5 12.2 45.63 
N-0 50 0.50 5.5 11 . 0 79. 5 _ 1.6 . 1 51.88 
O-P 40 . 0.25 3 . 65 14 . 6 67.0 10.8 

, 
43.38 

P-X 70 1.00 10.95 10.95 107.0 28.85 \ 56.88--

Total X (2) 18.5 202.6 10.95 2440 539.8 X 106 1425.64 X 10 
. 

RMS VALUE ... AMP ARMATURE FIELD 

-c=!:~t) 470.3 24.17 

SCHEDULE SPEED: 27 .3 MPH 

*INCLODES AUXILIARY POWER 
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3.4.6 wayside Noise Tests 

A test of the wayside noise level was made at various 
speeds over Track Section I. Weight and train consist compari­
sons were also accomplished. The comparison of post-repair and 
original test results for the No. 2 SOAC at 90,000 lb car weight 
with resilient wheels is shown in Figure 3-12. The data shows 
good agreement from zero to 50 __ mph with slightly higher levels 
from 50 to 70 mph for the post-repair data. This is attributed 
to some small wheel flats which were audible during the tests. 

3.4.7 Structure Tests 

The SOAC was operated at a single speed over all track 
sections and at five speeds over Track Section 1 to compare the 
response of the post-repair SOAC with previous test results. 
A sample acceleration and deceleration was accomplished. A 
comparison of post-repair test results with those from the 
original tests shows the following: 

• The relationships of load levels and phasing are 
similar to the original test data. No significant 
differences were noted. 

• One of the truck frame strain gages showed strain 
levels at 80 mph slightly higher than the original 
data but well below the design criteria for truck 
loads. 

3.5 CAB SIGNALLING INSTALLATION AND CHECKOUT 

cab signalling equipment supplied by the 
Transportation Authority (META) and AiResearch 
pany under separate contract was installed and 
checked out during normal maintenance shifts. 
checkout was performed during the second phase 
demonstration testing of the two-car train. 

Massachusetts Bay 
Manufacturing Corn­
functionally 
An operational 
of the simulated 

A tape recording of the signals supplied through the META 
running rails was played to the receiver coils mounted ahead of 
the forward truck. SOAC automatically accelerated, decelerated 
and maintained speed as called for by the signals . car speeds 
were within one mph of the speed signals in all cases. 

3.6 MAINTENANCE 

The requirements for unscheduled maintenance during the post­
repair testing of the SOACs at the TTC were generally of a random 
nature, typical of the shakedown phase for a prototype vehicle. 
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One car was inadvertently operated at a speed of 94 mph when 
a mis-calibrated speed sensor logic card was installed. The 
card was 17 percent off calibration and the overspeed protec­
tion circuit was inoperative. The speed error was detected by 
the speed fault system in the trailing cab when the car was 
operated as a two-car train on the next run. All subsequent 
speed card changes during single car operation were checked 
with a single-point speed-time-distance check. The only main­
tenance requirements that can be considered as recurring were 
high commutator bars on the traction motors and parking brake 
malfunctions. 

Traction Motor Commutators 

Several traction motor commutators had to be ground after 
the first period of extended high speed operation. This occurred 
after the first 500 miles of simulated demonstration testing which 
was equally divided between 0-55 mph station-stop operation and 
steady-state running at 80 mph. The commutator grinding opera­
tion had to be repeated on three traction motors after car No. 2 
was tested to 94 mph (which is beyond the specification require­
ments). One traction motor commutator, which was not ground 
after 250 miles of 80 mph operation, had to be ground after com­
pleting 1500 miles of 80 mph operation. Commutator grinding 
statistics are shown in Table 3-7. 

Parking Brake Malfunctions 

Failure of the parking brake to fully release was a con­
tinuing problem throughout the post-repair test program. Two 
modifications were made at Pueblo in an effort to solve the 
problem, but neither was successful. 

The hang-ups were caused by a cocking of the hydraulic 
piston when fully extended, and both modifications were attempts 
to alleviate this condition. The first change was to reduce the 
"brake applied" pressure from 1500 psi to 800 psi. Although the 
800 psi pressure was adequate to meet the parked braking require­
ments, it did not solve the piston cocking problem. The second 
modification was to increase the size of the rollers in the 
actuator linkage. This was done immediately prior to the depart­
ure for New York City and there was no chance to evaluate its 
effect at Pueblo. The results in New York would show that it 
did not solve the problem. The solution to the problem, however, 
was determined before leaving New York and is described in that 
section of this document. 

The following is a list of signif icant maintenance actions 
accomplished during the post-repair test program at the TTC, 
Pueblo, Colorado. 
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TABLE 3-7. TRACTION MOTOR COMMUTATOR GRINDING HISTORY 

MILES OF 80 MPH 
CAR/MOTOR COMMUTATOR OPERATION AT TIME 

NO. MOTOR S/N GROUND OF GRINDING 

1-1 52-D6 Yes 250 

1-2 52-D3 Yes 1500 i. 

1-3 52-Dl Yes 250 

1-4 52Dl5 No 

2-1 52-D5 Yes 750* 

2-2 52-D2 Yes 250, 750* 

2-3 52-D7 Yes 250 

2-4 52-D4 Yes 250, 750* 

* THESE MOTORS GROUND AFTER 94 MPH OVER.SPEED CONDITION. 
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DATE 

1-21-74 

2-07-74 

2-14-74 

2-19-74 

2-21-74 

2-26-74 

3-01-74 

3-04-74 

MAINTENANCE ACTION 

Car No. 1 - Brake air compressor motor burned out. 
Compressor seized. Installed spare compressor 
and motor. 

car No. 1 - M/A repeatedly oversped and tripped 
out after approximately 30 minutes on line. Re­
placed speed card in Phase Delay Rectifier (PDR}. 

Car No. 1 - Door chimes inoperative. Cleaned and 
adjusted contacts on chime and door relays. 

Car No. 1 - No. 2 Axle, parking brake hang-up. Re­
leased by repetitive cycling from RELEASE to NEUTRAL. 
Removed No. 2 parking brake cyclinder. 

car No. 2 - No. 2 coupler, unable to advance or re­
trieve pins. Repaired loose wire in Electro-Pneuma­
tic (EP} box. 

Car No. 2 - Repetitive propulsion trips caused brake 
air compressor motor failure. Installed air com­
pressor from Car No. 1. Capped main reservoir (com­
pressor side} on car No. 1. 

Car No. 2 - 60 Hz ripple in armature current. Re­
placed J35 card in Propulsion Power Control Unit 
(PPCU}. Card had not been modified. 

car No. 1 - Windshield wiper switch failed. Replaced. 

car No. 1 - Routine inspection disclosed extensive 
traction motor brush wear and broken brushes on 
motors No. 1 and 3. Measured one commutator bar 
.003 11 high on each motor. Ground and polished 
commutator. Installed new brushes. 

Car No. 2 - Sarne as Car No. 1 for motors No. 2, 3 and 
4. Measured four high bars (.002 11 

- .0045 11
). Ground 

wheels on axles No. 3 and 4 with abrasive grindi ng 
shoes to remove flats. 

Car No. 1 - Installed spare brake air compressor with 
AC interlock to prevent starting up under load. This 
car has been running in train without an air compressor. 

car No. 2 - Car would not go into drive mode after 
T/M field breaker tripped under acceleration. Found 
PCL breaker 37v output shorted to ground at airflow 
sensor connector and main contactor auxiliary con­
tacts stuck open (secondary failure}. Replaced con­
nector and cleaned and r e set contactor auxiliary 
contacts. 40 



DATE 

3-07-74 

3-08-74 

3-11- 74 

3 -12- 74 

3-14-74 

3-16-74 

3-19-74 

3-20-74 

3-24- 74 

4 -05-74 

4 -06- 74 

4 - 11-74 

MAINTENANCE ACTION 

car No. 2 - Magnetic charging valve leaking. Dis­
assembled, cleaned and reinstalled. 

Car No. l - Unable to go into Emergency Brake with 
master controller handle. Reset No. 3 cam switch. 

Car No. 1 - Intermittent short in P-wire circuit. 
Replaced flex c able from controller handle to dead­
man switch. 

car No. 2 - Replaced 90 amp T/M Field breaker with 
100 amp breaker. Drawing error . 

car No. 1 - Ground wheels with abrasive grinding 
shoes to remove flats, all 4 axles. 

car No. 1 - Found loose bolts on No. 1 gearbox hous­
ing cover. Retorqued all gearbox cover bolts, both 
cars. 

car No. 2 - Replaced J49 speed sensor card to correct 
zero speed problem. Installed AC interlock to brake 
air compressor to prevent starting up under load. 

Car No. 2 - Open thermal _switch in traction motor 
No. 3 (S/N 52-D7). Switch cannot be replaced with­
out removing motor. Installed jumper to by-pass 
switch. Replaced J49 speed card - calibration error 
and overspeed protection inoperative. 

Car No. 2 - Inspection after 94 mph run disclosed 
broken brushes on traction motors No. 1, 2 and 4. 
Ground and polished commutators. Installed new 
brushes. 

Car No. 2 - Brake air compres sor fai led to start. 
Cleaned and reset gove rnor contacts and replaced 
time d e lay relay in AC interlock. 

Car No. 2 - No. 2 a ir conditione r inoperative. Re­
paired shorted wires and replace d a relay in the 
control module . 

car No. 1 - Reinstalle d No. 2 parking brake cylinde r 
(see 2-19-74 entry). Modified all parking brake 
cylinders by installing larger rollers on the act­
uator arm, both cars. Ground commutator on traction 
motor No. 2 to remove high bar. 
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DATE 

4-11-74 

MAINTENANCE ACTION 

Prepared both cars for rail shipment to New York: 

• Removed all traction motor brushes 

• Locked-out all side doors 

• Installed brake cylinder 20 psi relief valves 

• Set brake system for locomotive haul 

• Removed third rail collector assemblies 

• Installed windshield protective covers 
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4. OPERATIONAL TEST AND EVALUATION 

4 .. 1 SUMMARY 

The SOACs travelled just under 20,000 miles and carried 
an estimated 312,000 passengers during the five-city opera­
tional evaluation. Operating statistics for the five cities 

-are presented in Table 4-1. The cars were transported between 
cities by railroad, travelling on their own wheels between two 
modified gondola transition cars. A summary of miles hauled by 
locomotive is presented in Table 4-2. 

Passenger loads ran from moderate-to-heavy in New York, 
Boston and Philadelphia, to light in Cleveland and Chicago. 
In general, the riding public was very enthusiastic about the 
SOACs, even to the point of applause from people waiting on 
the platform as the train pulled into the station. The passen­
gers were impressed with the quietness and smoothness of the 
ride on SOAC. Without exception, the motormen assigned to SOAC 
from the various transit properties considered the cars a plea­
sure to operate. The automatic speed control and smoothness of 
acceleration were no.ted as particularly impressive. 

The most frequent criticisms were "Not .enough handholds" 
(for standees) and 11•N0t--enough windows". When the cars were 
heavily loaded, it was apparent that some form of overhead hand­
hold was required, particularly at the ends of the car (low ceil­
ing area) and between each pair of A and B side doors. Many 
comments were generated by comparisons drawn between SOAC and 
the equipment in use on a particular transit property. For ex­
ample, the riders in Cleveland and on Boston's South Shore Line 
are accustomed to more window area. The Clevelanders were also 
critical of the s~ats in the high density car as being too 
narrow and too short from front to back. These comments are 
understandable considering that the CTS Airporter cars have com­
fortable, upholstered seats of ample proportions, similar to the 
seats in the low density SOAC. 

The passengers were pleased with the interior appointments, 
although many felt that they would not stand up to vandalism. It 
is interesting to note that in the 20,000 miles travelled in the 
five city operational evaluation the only vandalism encountered 
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TABLE 4-1. REVENUE SERVICE SUMMARY 

NYCTA MBTA CTS CTA SEPTA TOTAL --
Revenue Service Days 30 22 15 13 24 104 

Round Trips Scheduled 123 178 96.50 149 127 673.5 

Round Trips Made 86 176.25 84.75 149 121 617 

Car Availability(%) 70 99 88 100 95 91.6 
""' .i::,. 

Est. Passenger C.ount 100,000 125,000 20,000 7,500 60,000 312,500 

Miles in Service 5,680 4,730 4,217 1,968 3,000 19,595 



TABLE 4-2 . TOWED MILES BE'IWEEN CITIES 

Pueblo To New York - 2 , 000 

New York To Boston - 278 

Boston To Cleveland - 818 
~ 
Ul Cleveland To Chicago 415 -

Chicago To Philadelphia - 968 

TOT AL 4 , 479 



was one small cut in a seat. Even though one guard was pro­
vided in each car, it is evident that there was a tendency for 
the riding public to appreciate and care for the improved en-
vironment. · 

4.2 OPERATIONAL PLANNING 

Operational planning for the five-city test and evalua­
tion was conducted while the SOAC was at the Transportation Test 
Center (TTC}. Discussions were held with the various transit 
properties concerning clearance checks, operating requirements, 
maintenance facilities, logistics and personnel training. This 
information was assembled in a formal Operational Demonstration 
Plan which was prepared for each transit property. 

4.2.1 Clearance Investigations 

Platform, tunnel and bridge clearances were a prime con­
cern for all the cities except New York. The demonstration 
lines were selected in each city based upon their compatibility 
with the 75 ft SOAC. The four lines selected in New York were 
already handling the 75 ft R-44 cars which are the same width 
as SOAC. Maximum length of cars operating on the lines selected 
for demonstration in the other cities ranged from 70 ft for 
Boston and Cleveland down to 48 ft in Chicago. 

Boston 

The MBTA South Shore cars (Silverbirds) are 3 inches wider 
than SOAC in maximum width, but slightly narrower at floor level. 
This made platform clearances the prime concern in Boston. A 
clearance car test was conducted on the Cambridge Dorchester (Re d} 
Line in December 1972 using the MBTA clearance car. This test 
indicated that there would be no changes required for SOAC. 

Cleveland 

The Cleveland Airporter cars are approximately 9 inches 
wider than SOAC. An analysis was made o f the clearance car run 
conducted by CTS when they purchase d the Airporters, and it was 
determined that only minor relocations of signals and wayside 
equipment would be required for SOAC clearance. 

Chicago 

A major cle arance problem was presented on the CTA because 
SOAC is approximately 6 11 wider (11 inches at floor lev el) than 
the CTA cars. Extensive modifications were require d to the 
Skokie Swift facilitie s to permit operation of SOAC. The changes 
r equired included modifications to the platforms at the Dempste r 
and Howard stations, track repositioning, the revision of and 
additions to existing signal controls and some third rail modifi­
cations. The se changes are discus s e d in de tail in Section 4.7.2.2. 
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Philadelphia 

The three types of cars used on the Broad Street Subway 
are all wider than SOAC, although only 67.5 ft in length. The 
META .clearance car was shipped to SEPTA and a clearance car 
test was conducted on the Broad Street Subway in August 1973. 
This test indicated that there would be no changes required 
for SOAC. The SEPTA clearance test report is included as 
Appendix I. 

4.2.2 Platform Height variations 

SOAC was designed with provisions for floor height adjust­
ment to accommodate variations in platform height at the demon­
stration sites. A comparison of platform and car floor heights 
at the five transit properties is presented in Table 4-3. SOAC 
floor height is adjustable from 3 feet 5 1/2 inches to 3 feet ~ 
10 1/2 inches with intermediate positions of 3 feet 7 1/2 inches 
and 3 feet 8 1/2 inches. 

TABLE 4-3 TRANSIT PROPERTY PLATFORM AND CAR- FLOOR HEIGHTS 

Transit Property Platform Height Car Floor Height 

New York (NYCTA) 3 Feet 6 3/8 Inches 3 Feet 9 1/2 Inches 

Boston (META) 3 Feet 11 1/2 Inches 4 Feet 1 Inch 

Cleveland (CTS) 3 Feet 3 Inches 3 Feet 6 Inches 

Chicago (CTA) 3 Feet 6 Inches 3 Feet 9 1/2 Inches 

Philadelphia (SEPTA) 3 Feet 10 Inches 4 Feet 1 Inch 

4.2.3 Operation Demonstration Plans 

A formal Demonstration Plan Document was prepared for each 
participating property. This document covered all facets of the 
planned operation, including familiarization, brie fings, testing, 
revenue service and maintenance. The SOAC Demonstration Plan 
for the Southeastern Pennsylvania Transportation Authority (SEPTA) 
is included as Appendix II. 
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4.3 MOCKUP DISPLAY PROGRAM 

In order to demonstrate the SOAC exterior and interior 
design to a larger segment of the public than would see the 
cars during operational testing in the cities, a full-scale 
mockup of the SOAC vehicle was designed and built by Sundberg 
Ferrar. 

The two-section mockup was designed to be transportable 
over regular highways with each section separately built onto 
a complete flathed trailer. The mockup is air conditioned 
and equipped with heating, lighting and public address systems. 
commercial 60 Hz electric power must be provided at each dis­
play site. 

The first public display of the SOAC mockup was at the 
U.S. International Transportation Exposition (TRANSPO 72) at 
Dulles International Airport, Washington, D.C. in May, 1972. 
After TRANSPO the mockup was displayed in Washington, D.C.; 
Pueblo, Colorado; and Rochester, Buffalo and Syracuse, New York. 
More than 400,00_0 people visited the mockup during this phase 
of the program. 

The SOAC mockup accompanied the SOACs to four of the five 
demonstration cities (all except New York). Display sites were 
picked by the individual transit properties and display dates 
were arranged to suit their requirements. The mockup opening 
usually preceeded the SOAC inaugural ceremonies by several 
weeks, ranging from two weeks in Chicago and Philadelphia to 
seven weeks in Cleveland. 

The mockup was staffed by Boeing Vertol and local transit 
authority personnel who provided technical data describing the 
SOAC project to the public. Questionnaire-type opinion surveys 
were conducted in each city. 

At the completion of the tour in Philadelphia, more than 
680,000 people had visited the SOAC mockup. Table 4-4 summar­
izes the mockup display activities during the operational test 
and evaluation phase of the SOAC program. 

4.4 NEW YORK CITY 

4.4.1 Shipment 

The two SOACs, the two gondola transition cars and the 
support car, (a modified REA express ·refrigerator car) were 
assembled into a five-car consist on the Rail Dynamics Labora­
tory spur track at the Transportation Test Center on April 11, 
1974. The cars were taken to the Pueblo Army Depot by D.O.T. 
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TABLE 4-4. MOCKUP DISPLAY ACTIVITIES 

DATES 

July 8-13, 1974 

July 17-26, 1974 

Aug. 1-17, 1974 

Aug. 30-Sept. 11, 1974 

Sept. 16 -22, 1974 

Sept. 27 - Oct. 4, 1974 

Jan. 8 - Feb. 8, 1975 

Feb. 24 - March 15, 1975 

March 26 - April 5, 1975 

DISPLAY SITE 

BOSTON, .MASS. 

Government Center 

Braintree Mall 

Danvers Liberty Tree Mall 

CLEVELAND, OHIO 

Public Square 

Parrnatown Mall 

Severance Shopping Center 

CHICAGO, ILL. 

Federal Plaza 

PHILADELPHIA, PA. 

Penn Center 

Upper Darby 
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DAYS ATTENDANCE 

6 

10 

17 

1 2 

7 

8 

32 

20 

10 

TOTAL 

27,231 

39,920 

38,879 

17, 541 

6,551 

7,287 

74,312 

44,263 

25,740 

281,724 
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locomotive at 8:00 AM on April 12, where they were picked up 
by the Santa Fe Railroad at 11:00 PM the same day. The cars 
were transferred to the Penn Central at Streator, Illinois, 
on April 15, and arrived at the South Brooklyn, New York rail 
yard on April 18, 1974. The cars were taken to the NYCTA 
Coney Island yard by a TA locomotive, uncoupled, and the two 
SOACs were coupled to an R-44 train and towed to the 207th 
Street Yard. The cars were inspected by Boeing Vertol and 
NYCTA representatives at 207th Street and found undamaged ex­
cept for one cracked side window glass which required replace­
ment. 

Support car Location 

The support car and the two transition cars were stored 
at the Coney Island Yard. Although SOAC operated out of Coney 
Island on two of the four lines run in New York, all the heavy 
maintenance work was done at.207th Street, 25 miles away. This 
made the acquisition of spare parts from the support car ex­
tremely inconvenient, since the round trip travel time was ap­
proximately three hours. A van was rented to alleviate this 
problem by providing mobile storage for tools and some spare 
parts. 

Security 

All necessary security services were provided by the NYCTA 
transit police. These services included guards for the SOACs 
when stored outside, and onboard security during revenue service 
(one man per car). The support car was covered under the normal 
security protection for the Coney Island Yard. 

4.4.2 car Preparation and Modifications 

The cars were prepared for their first operation on a· tran­
sit property between April 22, and April 25, 1974. The work re­
quired to bring the cars to operational status consisted pri..: 
marily of removing and installing items installed or removed for 
cross-country locomotive hauling. These tasks (which would be 
repeated at each transit property) included r emoval of the wind­
shield protective covers, removing brake relief valves, resetting 
all brake system valves for transit operation, installation of 
third rail collector assemblies and traction motor brushes, and 
removal of the instrumentation console and equipment transported 
in car No. 2. 

Since the cars were tested at Pueblo i n the NYCTA con­
figuration, no configuration changes or modifications were re­
quired for NYCTA except installation of a r e designed cab door. 
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Cab Door Modification 

The original cab door design for SOAC incorporated a 
right side hinge and opened into the cab. This arrangement 
was selected to allow emergency egress through the cab and 
out the left side windshield which is hinged on the car 
centerline. Cab doors were not installed during the Pueblo 
test program, but after the accident it became apparent that 
an inward opening cab door would make it difficult for the 
motorman to make emergency egress from the cab in the case 
of an impending collision. The cab door was redesigned to 
provide a two-way swing capability and the modified doors 
were installed prior to the start of revenue service opera­
tions. 

communications 

The SOAC train-to-wayside communications system uses 
the same two-way FM radio as the NYCTA R-44. NYCTA provided 
a radio which was installed in the SOAC radio rack (the SOAC 
radio had been re-set to the TTC test frequencies). 

4.4.3 Briefings and Training 

NYCTA gave safety and operational procedures briefings 
to the SOAC team on April 24. The orientation and training 
presentation (Reference Section 4.2) was given to NYCTA 
management personnel on April 29, and to NYCTA operations 
and maintenance personnel on April 30. 

Four experienced motormen were assigned to SOAC. Opera­
tor training was accomplished during the test and clearance 
runs. Each line provided an instructor to ride in the cab and 
supervise the motorman while operating on that particular line. 

4.4.4 Route Description 

Three IND lines and one BMT line (Figure 4-2) were selected 
for the NYCTA demonstration service as follows: 

SYSTEM DESIGNATION 

IND "A II 

IND 11D 11 

IND "E" 

BMT 11N11 

NAME 

8th Avenue Express to Lefferts Boulevard 

Avenue of Americas (6th Avenue) Expre ss 

8th Avenue Express 

Broadway Express 
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The 11A 11 line runs underground in express service from 207th 
street down through lower Manhattan, crosses the East River 
by tunnel and remains underground past Grant Avenue. The 
line is open-cut from midway between Grant Avenue and Hudson 
Street until the terminal point of Lefferts Boulevard. This 
route is 23.6 miles long and has a scheduled run time of 76 
minutes each direction. The 11A11 line also branches at 
Euclid Avenue and after Grant Avenue crosses Jamaica Bay at 
surface level and terminates at Far Rockaway. The length of 
this route from 207th Street to Far Rockaway is 32.3 miles 
and has a scheduled run time of 96 minutes in each direction. 

The 11D11 line is the 6th Avenue Express and operates under­
ground from 205th Street in the Bronx down 8th Avenue to 
53rd Street, crosses to 6th Avenue south to Washington Square 
and crosses the East River via the Manhattan Bridge. It is 
underground until Prospect Park, open-cut to Newkirk, and 
elevated to Stillwell Avenue. This route is 25.8 miles in 
length and has a scheduled s ervice run of 79 minutes. 

The portion of the 11E 11 line selected for the SOAC demonstra­
tion originates at 179th Street in Queens and runs underground 
into Manhattan to 8th Avenue where it turns south, terminating 
at the Chambers Street Hudson Terminal. The route is 16.2 
miles with a scheduled run time of 44 minutes. 

The "N" line starts from 57th and 7th Avenue in Manhattan, 
crosses the Manhattan Bridge, becomes elevated after DeKalb 
Avenue and terminates at Stillwell Avenue. This route is 
15.4 miles with a schedule run time of 49 minutes. 

Wayside signals with track trips are used on all of the NYC'TA 
demonstration lines. 

4.4.5 Testing 

The cars were checked out on the propulsion simulator 
and moved out into the yard under their own power on April 25. 
While heading for the test track on the 26th, two third rail 
shoe strikes occurred in rail gaps for switch turnouts. 

This situation can occur on properties that utilize low 
third rail height in relation to running rail height (NYCTA, 
SEPTA) if there happe ns to be a soft or low spot adjacent to 
or under the switch. If the car dips while passing through 
the switch and one third rail shoe strike s the running rail 
branching from the switch while anothe r shoe is drawing current 
from the third rail, there i s a direct 600V short to ground. 
Several SOAC propulsion system components were damage d and ex­
tensive trouble shooting was required before the cars could 
complete their acceptance tests and cle arance runs. The test 
instrumentation console was installed on May 14, 1974, after 
the inaugural c e remonies, and engineering t e sts we r e comple ted 
on May 16. 54 



4.4.6 VIP Ceremonies 

The SOAC inaugural ceremonies were held in the new 
station at 57th Street and 6th Avenue on May 13, 1974. 
The inaugural run travelled south on the D line to West 4th 
Street, then south on the A line to Hudson Terminal, and 
back to 57th street over the same route. 

Approximately 350 city and transit officials, members 
o f the press and T.V. and other guests took part i n SOACs 
first passenger-carrying run on a metropolitan transit 
property. 

Diode Installation 

Revenue service commenced on the D line on May 17. 
Another third rail shoe strike occurred on the next day in 
the middle of a crossover. At this point it was decided 
that diodes would have to be installed in the 600V power 
collection system to block the flow of 600 volts to ground 
through a third rail collector shoe. This system was de­
signed, installed and checked out by June 12. 

4.4.7 Revenue Service 

Summary 

Revenue service was conducted on NYCTA from June 14, to 
July 19, 1974. During this period, operations were conducted 
on the A, D, and E lines of the IND and the N line of the BMT. 
These routes took the SOACs over the length and breadth of 
Manhattan, Brooklyn, Queens, into the Bronx and encompassed 
subway, elevated and grade level operations. 

Revenue Service Days 
Round Trips Scheduled 
Round Trips Made 

30 
- 123 

86 
Availability 
Total Passengers 
Total Miles 

70% 
(Est.) - 100,000 

5,680 

Method of Operation 

Revenue service commenced on the D line on June 14, 1974, 
with service from Stillwell Avenue (Coney Is l and) to 205th Street 
in the Bronx. Hours of operation for the New York demonstration 
were roughly 10:00 AM to 4:00 PM and 7:00 PM to 9:00 PM week­
days and Sundays. Trip schedules are presented in Appendix III. 

Service was conducted on the N l ine (Stillwell Ave nue 
to 57th Street) from June 21 through the 28th. Se rvice on the 
A line commenced on June 30, and ende d on July 5, with the 
SOACs ope rating out of 207th Street. Some runs went to 
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Lefferts Boulevard, and others to Far Rockaway. Service 
was conducted on the E line from July 7, through the 14th, 
with the SOACs operating from 179th Street in Jamaica to 
Hudson Terminal. The SOACs returned to Coney Island on 
July 15, and completed the New York City operational 
evaluation with four additional days of revenue service 
on the D line from July 16 through the 19th. 

Passenger Reaction 

SOAC passenger loads on the NYCTA were generally heavy. 
SOAC team members handed out literature, answered the many 
questions and made announcements over the PA system to pro­
vide the riders with information on SOAC and the overall 
program. Any technical questions were referred to SOAC 
team members onboard the train. 

The riding public was very enthusiastic about the SOACs 
in New York. The interior appointments, improved ride qua­
lity and reduced noise level were readily apparent to the 
riders. Because of the lack of air conditioning in a large 
percentage of the NYCTA cars, windows are often opened to 
provide ventillation. This creates extremely high noise 
levels in those cars. Most of the riders found SOAC a wel­
come relief but some complained that SOAC was too quiet. 
They had learned to associate lack of noise with lack of for­
ward motion, which usually meant a delay in reaching their 
destination. ·Most of the riders felt that the interior 
appointments, particularly in the low density car, would not 
stand up in service on the NYCTA where vandalism is a serious 
problem. Many riders felt that the number of handholds pro­
vided for standees was inadequate, particularly at the ends 
of the car, and some riders did not like the tinted glass in 
the underground environment. A large number of rail fans rode 
the cars in New York and there were many questions and much 
interest in the program. 

The four motormen assigned to SOAC in New York were very 
enthusiastic about the cars. They made a serious request to 
be assigne~ to the program for the duration of the five-city 
demonstration. They found the smooth response, fine control 
and the automatic speed maintaining system particularly de­
sirable. · 

Availability 

One hundred twenty three (123) roundtrips were scheduled 
during the five week operational evaluation in New York City. 
Mechanical and electrical problems caused 37 trips to be can­
celled. Availability was 70%. 
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4.4.8 Maintenance 

Various problems and failures were encountered in New 
York during SOACs first exposure to a true operating environ­
ment. The most serious problem encountered was the third 
rail shoe strikes discussed in Sections 4.4.5 and 4.4.6. 

600V Diode Installation 

The 600V diodes installed to block outward current 
flow at each collector shoe were installed in pairs in the 
traction motor/chopper cooling air ducts adjacent to each 
truck. A 1-5/8" wooden spacer was required around the 
18 x 20" duct cut out to provide clearance between the top 
of the diode assembly and the top of the duct for the instal­
lation at the No. 2 end. Except for one faulty diode (quality 
control problem) on the initial installation, no further 
problems were experienced with the diode modification. 

Parking Brake Malfunctions 

Two wheel/axle sets were changed because of wheel over­
heating as a result · of a parking brake hang-up. In each case, 
the acoustaflex elastomer surface was blistered. These wheels 
were subsequently disassembled and inspected and found to have 
retained a satisfactory bond between the elastomer and the 
aluminum hub and steel rim. Parking brake hang-ups had been 
a continuing problem throughout the SOAC test program at the 
Transportation Test Center. Several minor modifications had 
been accomplished but the problem persisted. After the ex­
perience in New York, the problem was finally and correctly 
diagnosed as a cocking of the hydraulic piston (in the parking 
brake actuator) caused by deflection of the axle chevron springs 
under the combined load of full service air brake pressure plus 
the hydraulic brake pressure. Prior to revenue service opera­
tions in -Boston, a modification .was incorporated to vent the 
air brake cylinder when hydraulic pressure was applied. This 
modification only affected the No. 1 truck, A side brake cyl­
inders since these wheels are the only ones which have the 
parking brake actuators. After this modification, no further 
parking hand-ups were experienced throughout the five-city 
operational demonstration. 

Traction Motor Cable Failures 

Three traction motor cable failures were experienced in 
New York. This problem had not been previously experienced 
during the SOAC test program at the TTC and was to continue 
through the demonstration in Cleveland. This problem was gen­
erated by the g forces acting on the cables and relative motion 
between the traction motor (resiliently mounted) and the truck. 
~hese variables are both directly related to the quality of 
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the track and road bed, two conditions for which the TTC 
was not representative. Various means for securing the 
cables were tried in New York without success. 

The following is a list of significant maintenance 
actions accomplished in New York. 

DATE 

4-24-74 

4-26-74 

4-26-74 

4-28-74 

4-30-74 

5-01-74 

5-02-74 

5-03-74 

5-06-74 

5-10-74 

5-12-74 

5-17.-74 

MAINTENANCE ACTION 

car No. 1 - Replaced two diodes (shorted out) in 
M/A exciter field. 

Replaced blown 3rd rail collector fuse, No. 1 
truck, A side, both cars. 

Car No. 1 - Replaced 11 main fuses and 11 trip 
fuses in capacitor bank. Replaced blown battery 
charger fuse. 

car No. 2 - Replaced A-1 chopper drawer - blown 
thyristors. Repaired+ 15 VDC power supply. 
Replaced damaged arc chute on K-5 contactor. 

Replaced K-5 contactors and rewired in series, both 
cars. 

Increased cap. bank fuse size to 70 amp, both cars. 
car No. 1 - Repaired PCL power supply in PPCU. 
Replaced A-1 and A-2 chopper drawers (A-1 shorted). 

Car No. 1 - Replaced damaged wiring in PCU. Re­
placed K-2 main contactors. 

Car No. 1 - Repaired PCL power supply. 

Car No. 2 - Repaired snow brake relay circuit in 
PPCU. 

Car No. 2 - Wheel No. 2A acoustaflex elastomer 
surface blistered from overheat resulting from 
parking brake hang-up. Replaced wheel/axle set. 

Added steel plates to beef-up 3rd rail collectors 
after minor cracks developed both cars. 

car No. 1 - Wheel No. 1A acoustaflex elastomer 
surface blistered from parking brake hang-up. 
Replaced the wheel and reinstalled the wheel/ 
axle set. 

car No. 2 - Repaired air conditioning r e lay. 
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DATE 

5-18-74 

5-30-74 

6-07-74 

6-11-74 

6-14-74 

6-17-74 

6-19-74 

6-20-74 

6-24-74 

6-26-74 

6-29-74 

7-03-74 

7 -07-74 

MAINTENANCE ACTION 

Car No. 1 - Replaced both 3rd rail collector fuses 
(rail strike) • 

car No. 2 - Replaced all cap bank fuses. 

Installed diodes for all four 3rd rail collec­
tors, both cars . 

Car No. 1 - Replaced 2 chopper thyristors (blown) 
and a K-5 drive contactor from rail strike with a 
faulty diode. 

car No. 1 - No. 2 end A side lateral shock absorber 
car body attachment fitting failed. Made welded 
repair. 

car No. 2 - No. 2 air conditioner fan blade assembly 
came off and was retained. Repaired and reinstalled. 
Replaced blown fuse in lighting inverter. 

Car No . l - No. 2 end A side l ateral shock absorber 
car body attachment fitting failed. Made welded 
repair. Installed gussets on all four lateral 
shock absorber fittings, both cars. 

Lost one 3rd rail shoe. Replaced. 

car No. 1 - No. 3 traction motor field cable support 
failed, cable abraded on gearbox coupling and shorted 
with resultant PDR failure. Replaced the cable and 
repaired the PDR. 

Car No. 1 - Master controller deadman return 
failed causing secondary failures of a diode 
the- MC console and a load compensation card. 
placed all failed components. 

spring 
in 
Re-

Car No. 2 - Replaced 551 P-wire pre-regulator card. 

Car No. 2 - Open field winding in M/A. Installed 
spare M/A. 

car No. 2 - Diode failed in P-wire circuit. Re­
placed. 

car No. 2 - No. 2 T/M armature cable failed at 
the Williams grip. Replaced cable. 
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DATE 

7-07-74 

7-10-74 

7-12-74 

7-13-74 

7-14-74 

7-16-74 

MAINTENANCE ACTION 

car No. 1 - No. 1 T/M armature cable 80% failed at 
the Williams grip. Trimmed cable end and replaced 
the Williams grip connector. Cable fatigue evi­
dently caused by truck-mounted clamp located too 
close to T/M. Removed all T/M cables from the 
clamps and secured with tie wraps. 

car No. 1 - No. 3 axle flanged coupling retaining 
nut lock tabs failed and nut backed off the bull 
gear allowing splined connection to separate. 
Replaced the wheel/axle/gearbox set. 

Car No. 1 - No. 3 traction motor field cable support 
failed, cable shorted with resulting PDR failure. 
Replaced the cable and repaired the PDR. 

Car No. 2 - Glass in No. 15 door leaf cracked by 
passenger. Replaced. 

car No. 2 - Repaired frayed armature cable on No. 4 
traction motor. 

car No. 2 - No. 1 truck brakes failed to release. 
cleaned analog valve unit. 
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4. 5 BOSTON 

4.5.1 Shipment 

The SOAC five-car consist was picked up at the Park­
ville Interchange by a Penn Central locomotive at 10:00 AM 
on July 23, 1974 and taken to Oak Point via the Bay Ridge 
Branch. The SOACs left Oak Point at 11:00 PM and arrived 
at the Penn Central First Street rail yard in South Boston 
at 6:00 AM on July 25, 1974. The cars were inspected upon 
arrival by Boeing Vertol and MBTA representatives and found 
undamaged. 

The move onto the MBTA property was accomplished during 
the night of the 25th. The SOAC consist minus the boxcar was 
taken via Penn Central single track to Butler Street where 
the Penn Central track runs alongside the Matapan High Speed 
(Trolley) Line. Trolley s e rvice was stopped at 9:00 PM and 
both tracks were torn up and lined toge ther. 

After uncoupling the transition cars, the SOACs were 
towed onto the trolley tracks by a diesel Unimog. By 12:30 AM 
the trolley tracks were restored and the SOACs were towed over 
the trolley line to a switch into the Codman Street yard at 
the end of the Ashmont Line. At 1:30 AM a four-car Bluebird 
Train coupled up to SOAC No. 1 and towed the cars to the Cabot 
Transportation Center. Two crew platforms had to be cut back 
before the SOACs could be moved inside the still-to-be-com­
pleted facility. The support car and the two transition cars 
were moved to the Penn Central Southampton street yard for 
storage. 

Support Car Location 

Track space was rented from the Penn Central for storage 
of the support car and the t wo transition cars at their South­
ampton Street rail yard. The close proximity of this yard to 
the Cabot Transportation Center (also known as the South Bay 
Maintenance Center) made for relatively easy access to the 
support car for tools and spare parts o 

Security 

Since the Southampton Street rail yard was open and un­
protected, security services were procured from the Burns 
International Detective Agency. Twenty-four hour guard pro­
tection was provided and the quality of service was adjudged 
excellent. 

The SOACs were stored inside at all time s at Cabot and 
security was provide d by MBTA. MBTA transit police we r e also 
prov ided for onboard security during revenue service. 
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4.5.2 car Preparation and Modification 

The cars were prepared for operation between July 29 
and August 2, 1974. All the routine tasks were accomplished 
as noted for the NYCTA demonstration. The 600V diode assem­
blies installed in New York were left in the traction motor 
cooling air ducts but were electrically disconnected. All 
gearboxes were inspected for loose retaining nuts (see Main­
tenance Section 4.5.8} and improved retaining nut locks in­
stalled. Additional work was accomplished after August 2nd 
between test runs. All padded seat inserts in both cars were 
replaced with neoprene inserts for improved fire resistance~ 

Cab Signalling 

The principal modification required for running on the 
Cambridge-Dorchester {Red} Line in Boston was installation 
of cab signalling equipment. The equipment was supplied and 
packaged by the MBTA under contract and was functionally 
checked out at the Transportation Test Center during the pre­
demo test program. Reinstallation at Boston consisted of 
attaching a signal receiver coil beam assembly to · the front 
of the No. 1 truck of each car and mounting the signal de­
coder relay in the ATO cabinet of each cab along with the 
appropriate electrical connections. 

The MBTA utilizes a General Railway Signal Company (GRS} 
system which employs two carrier frequencies and four code 
rates as shown in Table 4-5. The SOAC ATO console provides 
an ATC/MANUAL selector button and a lighted display of the 
signals received from the track circuits. A brake warning 
signal is displayed with a flashing red light. The SOAC pro­
pulsion control system responds to the signals by accelerating, 
decelerating or maintaining the speed of the train as called 
for by the signals. The system responds to a loss of signal 
by applying _full service brake. 

Communications 

No radio installation was required. Train-to-wayside 
communications were accomplished with a hand-held radio in 
each cab as requested by MBTA. There were no problems with 
this approach. 

4.5.3 Briefings and Training 

MBTA gave a safety and operational procedures briefing 
to the SOAC team on July 31. The SOAC orientation and train­
ing presentation was given to MBTA operations and maintenance 
personnel on August 1st. A SOAC briefing was given to MBTA 
management personnel on August 2nd·. 
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TABLE 4-5. MBTA Cab Signalling Frequencies and Code Rates 

--. . "·.-',--__...--~-------------- --- ----'----"--"-------~.......,....._--......;..;......;._ ____ _ 
CODE 

Steady ene,rgy 

No energy 

120 -codes .per 
. minute 

180 codes per 
minute 

270 codes per 
minute 

410 codes per 
minute 

SPEED COMMAND 

CARRIER FREQUENCY 

4550 Hz (Fl) 5525 Hz (F2) 

Stop and stay command Stop and stay command 

Stop and stay command Stop and stay command 

10 mph speed command · Yard comman·d* 

.. - . . . . 

25 mph speed command Cut out cab signal command** 

40 mph speed command 65 mph speed command 

50 mph speed command 70 mph speed command 

Note: * This command, once received, permits 10 mph manual 
operation in yards with no code being received. 

** This command cuts out cab signals and permits operati on 
at 50 mph und er wayside s ignal and mechanical train ~top 
control. 
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Five MBTA motor instructors were assigned as SOAC 
motormen for the Boston demonstration. Operator training 
was accomplished during the clearance, test and ATO check­
out runs. These men were extremely competent and contri­
buted a great deal to the success of the SOAC operational 
demonstration in Boston. 

4 . 5.4 Route Description 

The Cambridge-Dorchester Line (Figure 4-4} was selected 
for the SOAC operational demonstration in Boston. The MBTA 
has four rail rapid transit lines color coded and known as 
the Red, Blue, Orange and Green Lines. The Cambridge­
Dorchester Red Line incorporates the South Shore service 
and is the only one of the four capable of handling 70 to 
75 ft. cars. The line runs from Harvard Station in Cambridge 
to Andrew station in South Boston and from there, the line 
branches to provide service to Ashrnont or service to Quincy 
Center. The SOAC schedule was set up to alternate two days 
of Quincy service and two days of Ashmont service. On Sun­
days and holidays, SOAC ran As~ont service in the morning 
and Quincy service in the afternoon. 

The Harvard-Ashrnont route is 9 miles long with 14 sta­
tions, while the Harvard-Quincy route is 11.8 miles long with 
12 stationso Running time is 22 minutes to Ashrnont and 23 
minutes to Quincy. MBTA uses Automatic car Identification 
(ACI) panels to automatically set the route for Ashrnont and 
Quincy trains leaving Andrew southbound. This function was 
handled verbally via radio for SOAC. 

Wayside signals with track trips are used on all portions 
of the Red Line except the South Shore Line where cab signal­
ling is employed. The maximum allowable speed with wayside 
signals is 50 mph. The cab signals call for speeds of 10, 40, 
50, 65 and 70 mph on the South Shore Line, but the MBTA cars 
are limited to SO mph by edict of the Massachusetts Department 
of Public Utilities. This is accomplished by feeding the de­
coder relay outputs for SO, 65 and 70 into the SO mph propul­
sion control circuit. SOAC was not restricted to 50 mph for 
test runs or the VIP runs. Revenue service on the SOAC was 
initially restricted to 50 mph and then the restriction was 
lifted to permit 70 mph passenger service for the first time 
on the MBTA. 

4.5 . 5 Testing 

Both cars were powered and all systems functionally 
checked on August 2nd. The cars were then coupled and opera­
ted in forward and reverse inside the barn. 
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The initial no-load clearance run on the Red Line was 
made between 3:50 AM and 5:00 AM on August 3rd. Clearances 
of 1 to 2 inches were observed on several platforms and con­
tact was made with a signal platform going into the No. 1 
pocket at Harvard Station. contact occurred on SOAC No. 1 
at the No. 2 door scuff plate, B side with no discernible 
damage. A tripcock airline failure on SOAC No. 2 caused 
an emergency brake application which resulted in 2-inch 
wheel flats on axles 1 and 2 of SOAC No. 1 

Car No. 2 was ballasted with 30,000 lbs. of sand bags 
on August 3 and 120,000 lb. clearance runs were conducted 
between 1:00 AM and 4:00 AM on August 4, 7 and 8. No addi­
tional clearance problems were encountered. 

The test instrumentation recording console was installed 
and a data run was made on August 9. Excessive lateral sway 
was noted and the effects of wheel flats were noticeable in 
ride quality and noise levels. All wheels were cut approxi­
mately .200" on August 13 using the MBTA Stanray Wheel Truing 
Machine and the lateral shock absorbers settings were in­
creased from 50% to 75%. Another data run was made on August 
13 between 10:00 PM and 2:00 AM. Ride quality was much im­
proved with a slightly harder ride and much less lateral sway. 
An improvement was also noted in the car-to-platform clearances 
when entering and leaving stations. An undesirable vibration 
was noted in both cars at 70 mph on the Quincy Line, particu­
larly in the cab of car No. 1. This was later determined to 
have been caused by an out-of-round condition generated by 
improper wheel truing. A new wheel flat was picked up on 
No. 3 axle of car No. 1 during this run and additional small 
flats were sustained on all wheels when the operator used the 
emergency brake to stop the train from 3 mph upon returning 
to the barno 

Bolt, Beranek & Newman, under contract to the DOT Trans­
portation Systems Center (TSC) to evaluate wheel squeal, · 
installed two accelerometers and an axle-mounted FM transmitter 
on August 14 and wheel squeal data was taken that night at the 
Quincy Center crossover and on the curve entering South Station. 
Wayside noise data was also taken at a location between Andrew 
and North Quincy, but wheel flats were audible. Wheel grf?ding 
was accomplished in the yard at Cabot with abrasive brak~. shoes 
on -August 15th. 

Test runs were conducted on the 15th and 16th for final 
checkout of Automatic Train Operation (ATO) using the cab 
signalling equipment. The only problem encountered on the 
META South Shore Line (Andrew to Quincy) was associated with 
loss of signal or weak signals, which would initiate a brake 
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warning light and brake command. A five-second delay was 
added to the brake warning light circuit to eliminate brake 
applications when crossing track circuit bonds. This modi­
fication plus a general upgrading of signal strengths by 
MBTA eliminated the problem at all but one particular loca­
tion. The SOAC ATO checkout proved beneficial to the MBTA 
by pinpointing some of their signal equipment which was not 
up to specification and had been intermittently affecting 
their own operations. This was facilitated by the SOAC cab 
signalling-to-propulsion system interface design which made 
it possible to isolate signal problems from propulsion system 
response problems. 

4.5.6 VIP Ceremonies 

The cars were cleaned inside and out on August 16th and 
17th in preparation for the VIP ceremonies. An open house at 
Cabot center was held on the 18th for META personnel and their 
families, followed by a demonstration run to Quincy Center and 
back. After this run, the train was taken to the Elliot Yard 
overnight to be in a good location for the VIP run the follow­
ing day. 

The SOAC inaugural ceremonies were held at Park Street 
Station on August 19th. The inaugural run carried the VIP 
contingent to Quincy Center, the terminus of the South Shore 
Line and back to Park Street. The SOACs returned to Elliot 
Yard for the night prior to starting revenue service. 

Approximately 300 invited guests were present for the 
SOAC -inaugural in Boston, including Governor Sargent and UMTA 
Administrator Herringer. Speeds up to 70 mph were demonstra­
ted during the inaugural with the approval of the Massachusetts 
Department of Public Utilities. Three TV news teams, as well 
as teams from all Boston newspapers, covered the event. 

4.5.7 Revenue Service 

Summary 

Revenue service on the MBTA was conducted during the 
period of August 20th to September 13, 1974. During this 
period, approval to operate the SOACs at 70 mph on the South 
Shore Line under ATO was granted by the Massachusetts Depart­
ment of Public Utilities. Of 14 full or partial days involv­
ing South Shore service, 7 were operated at the 70 mph limit. 

Revenue Service Days 
Miles Per Day 
Round Trips Scheduled 
Round Trips Made 
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167/212 (dependent upon route) 

178 
176.25 



Availability 
Total Passengers (Est.) 
Total Miles 

Method of Operation 

99% 
125,000 

4 ,730 

Revenue service commenced on August 20 with service to 
Quincy. Hours of operation for the MBTA demonstration were 
9 : 30 AM to 3:00 PM and 6:00 PM to 9:00 PM weekdays and 9:10 AM 
to 12:40 PM and 1:48 PM to 8:10 PM Sundays and holidays. The 
SOACs operated six days a week with Saturdays off. Day and 
trip schedules are presented in Appendix III. 

SOAC team day-shift personnel powered the train each 
morning at 8:15 AM in the barn at Cabot Center with 600V 
"bugs" clipped on the third rail shoes. At 8:30 AM the 
train moved out onto the pocket track connecting Cabot 
Center to the main line. Since Cabot was not yet operational 
the yard and pocket track had to be powered each morning and 
evening for SOAC movements. 

At approximately 9:00 AM SOAC would be admitted to the 
main line near the Ashrnont-Quincy junction and proceed south­
bound to Ashrnont or Quincy (according_ to the schedule for the 
day) picking up passengers enroute. The first scheduled run 
each day departed Ashrnont at 9:33 AM or Quincy at 9:37 AM. 

At 3:00 PM each weekday the SOACs were taken out of 
service and laid up at Quincy or Ashrnont (Codrnan Yard) over 
the rush-hour period. At 5:30 PM the SOAC team second shift 
personnel powered the train and departed Ashrnont at 6:04 PM 
or Quincy at 5:54 PM for the evening runs. On the last trip 
of the evening, departing Harvard at 8:35 PM (Quincy service) 
or 8:45 PM (Ashrnont service), all passengers were unloaded at 
Park Street and the SOACs returned to Cabot Center. Daily 
maintenance items were accomplished by the SOAC team second 
shift personnel between 9:00 PM and 12:00 PM each evening. 

Sunday and holiday operation ran straight through from 
9:10 AM to 8:10 PM with a one-hour layover at Harvard at noon. 
The morning service was Ashmont and the afternoon and evening 
service was Quincy. 

Passenger Reaction 

SOAC passenger loads on the META ran moderate to heavy. 
Any questions of a technical nature were referred to SOAC 
team members onboard the train. The SOACs were very well re­
ceived by the META riding public with much interest and many 
questions and comments. On two occasions , the train was 
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applauded by people waiting on the platform at Park Street 
when the train pulled into the station. Announcements were 
made over the PA system onboard the train generally four 
times on each roundtrip to provide the riders with infor­
mation on SOAC and the purpose of the program. These 
announcements were made by the SOAC team leader for that 
particular shift. 

The most frequent criticisms were "Not enough hand­
holds" and "Not enough windows". Many people missed the 
overhead straps and handrails. The most frequent questions 
were ''When are we going to get them?", "Will the fares go 
up?", and "How much does it cost?" Many passengers felt 
that the low density car was too plush for a subway car. 
Although less comfortable, the high density car handled 
high passenger volumes better than the low density car by 
providing easier ingress and egress. This was a design 
feature of this interior arrangement. 

The META motor-instructors were equally as enthusias­
tic about SOAC as their New York counterparts. They liked 
the ease of control, smoothness of acceleration and decelera­
tion and above all, the automatic speed maintaining system 
and automatic train operation (ATO). With respect to the cab 
layout, they felt the cab was somewhat cramped and they did 
not like having the 600 V relay panel behind the motorman. 

Special Trips 

Two Sunday operations were conducted for the Jirrany Fund, 
a well known charitable organization in Boston dedicated to 
research on diseases afflicting children. The first Jimmy 
Fund Day was August 25th with four roundtrips from Quincy to 
Harvard. The second Jimmy Fund operation was conducted on 
September 14th for two rail fan groups. One group attended 
in the morning and one in the afternoon. Each group was given 
a trip from Quincy to Harvard to Ashmont to Harvard to Quincy 
with two photo stops. 

Availability 

Three mechanical failures were experienced (See Section 
4.5.8 Maintenance) which resulted in cancellation of 1.75 trips. 
A total of 178 trips was scheduled. Availability was 99%. 

4.5.8 Maintenance 

During the move onto the META property on :July 25th, a 
clanking noise was note d in the No. 1 gearbox of Car No. 2. 
Inspection revealed that the internal retaining nut lock had 
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failed and the nut had backed off. This had occurred on a 
gearbox just before leaving New York so all gearboxes were 
inspected and redesigned nut locks were installed. This 
was completed on August 2nd. 

Wheel flats were experienced as a result of inadvertent 
and/or unnecessary emergency brake applications. After cut­
ting the wheels on a Stanray Wheel· Truing Machine, an unde­
sirable vibration was evident near 40 and 70 mph , particularly 
in the cab of car No. 1. Wheel concentricity measurements 
were subsequently taken and the wheels on axles No. 1 and 4 
of car No. 1 were found to be out-of-round by approximately 
.025 - .035". On September 14th after the completion of the 
revenue service demonstration, the wheels on axles 1 and 4 
were recut and concentricity again measured. The out-of­
round condition was reduced to . 007 - .01311 • A test run on 
September 16 showed the vibration to be reduced 50% 
(qualitatively). 

The following is a list of significant maintenance 
actions accomplished in Boston. 

DATE 

$-02-74 

8-03-74 

8-06-74 

8-09-74 

8:-12-74 

8-13-74 

8-14-74 

MAINTENANCE ACTION 

Completed axle/gearbox coupling inspection and 
installed modified retaining nut locks, both 
cars. 

car No. 2 - Truck No. 2, trip-cock airline 
failed. Repaired. 

Three third rail shoes and one current collector 
broken on a piece of yard third rail with no 
ramp. Replaced shoes and collector assembly. 

Car No. 1 - Repaired windshield defroster. 

car No. 2 - Truck No. 1, EP valve leaking. 
Replaced. 

car No. 2 - completed seat pad changeout. 

Completed beef-up of horizontal shock absorber 
mounting posts, both cars. Completed wheel 
cutting, both cars. 

completed handbrake mods to release air pressure 
when hydraulic pressure is applied, both cars. 
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DATE 

8-15-74 

8-28-74 

8-30-74 

9-01-74 

9-14-74 

MAINTENANCE ACTION 

Car No. 1 - Completed seat pad changeout. Noted 
slip-slide indications without slip or slide. 
Ground all wheels with abrasive brake shoes, both 
cars. 

car No. 2 - Motor No. 2, broken field cable and 
resultant PDR failure. Replaced cable and re­
paired PDR. 

Car No. 1 - Motor No. 4, broken field cable and 
resultant PDR failure. Replaced cable and re­
paired PDR. 

Car No. 2 - Truck No. 1, field reversing relay 
failure • . Rebuilt relay. 

car No. 1 - Re-cut wheels on axle No. 1 and 4. 
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4.6 CLEVELAND 

4 . 6 .l Shipment 

The SOAC five-car consist left the First Street Rail Yard 
in South Boston at 9:00 AM, September 20, 1974 on the Penn 
Central and arrived at the Collinwood Yard in Cleve land the 
night of the 21st. The cars were moved to the Cloggvile 
interchange at 8 :00 AM, September 22, 1974 for pickup by the 
Norfolk and Western (N&W), arriving at the N&W 55th Street 
Rail Yard at noon. The cars were moved to the Shaker He ights 
49th Street siding a t 8:00 AM on Septembe r 23, 1974, where a 
Cleveland Transit Syste m (CTS) airporter hooked up to SOAC 
No. 1 u s ing the SOAC/CTS towbar. The airporter pulled the 
SOAC's onto the r apid transit line and then pushed them to 
Cleveland Union Terminal (westboun d) . At the Termi nal, the 
Airporter moved a round behind SOAC No. 2, the towbar was 
hooked up, and the SOAC's were pushed e astbound to the 
Windermere Yard. Upon arrival at Winderme r e , the cars were 
ins pected for damage by Boeing Vertol and CTS representatives. 
A few small dents wer e noted as a r esult of stones thrown by 
vandals as the tr a in l eft South Bos ton. 

Support car Location 

Track s p ac e was rente d from the N&W for storage of the 
support car and the two trans ition cars a t the ir Mayfield 
t e am track. This location is adjacent to the rapid transit 
station a t 120th and Euclid and only two stops away from 
the Windermere Yard. 

Security 

Security services were arranged to provide twe nty-four 
hour guard protection for the support car and also protection 
for the SOAC 's outside at Windermere. SOAC c overage was 
b asically 4 :00 PM to 8 :00 AM on weekdays and twe nty-four hours 
on weekends and holidays. 

CTS could not prov i de trans it police for onboa rd secur­
ity during revenue service , having a tota l of only three 
people in that category. In order to obtain armed and ex­
perienced security personnel onboard the train, arrangements 
were made with the Cl evel a nd police d epartment to hire off­
duty, uniformed police . The police department handle d the 
administra tive tasks a ssociated with the SOAC duty roster. 
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4.6.2 car Preparation and Modification 

The SOAC's were prepared for operation between Septem­
ber 30, 1974 and October S, 1974. All the routine tasks 
were accomplished as noted for the NYCTA demonstration, ex­
cept that the third-rail current collector assemblies were 
not installed. 

Several configuration changes were necessary for opera­
tion on the Cleveland Transit System. These included a floor 
height adjustment, trip cock relocation, cab signalling 
changes and installation of pantographs, door sill extensions, 
fare boxes and radios. 

Floor Height Adjustment 

SOAC was designed with . provisions for floor height 
adjustment to accommodate variations in platform height at 
the demonstration sites. A comparison of platform and car 
floor heights at the five transit properties is presented in 
Table 4-3. 

Operation in Cleveland required that the SOAC floor 
height be decreased from 3' 10 1/2" (maximum) to 3' 5 1/2" 
(minimum). This entailed jacking both cars and removing. 
both height adjusting spacers, the 2 11 spacers between the 
airbag and the body bolster and the 3 11 spacers between the 
truck and the truck bolster. Since the CTS jacking equip­
ment was not compatible with the SOAC, a pair of high-capa­
city hydrualic jacks with pump and manifold was rented loc­
ally and each car was jacked one end at a time. Removal of 
the 2" spacers between the airbag and the body bolster also 
makes it necessary to reposition all vertical and lateral 
shock absorbers and the bolster anchor rods. These items are 
provided with two mounting locations. 

The 600V diode assembly installation required for opera­
tion in New York was not compatible with the minimum floor 
height position required for Cleveland. Because of a clear­
ance problem with the No. 2 truck it was necessary to remove 
the No. 2 end diode assembly from the propulsion system cool­
ing duct and install a cover plate. The No. 1 end diode 
assembly was left installed and disconnecte d, as configured 
for Boston. 

Pantograph Installation 

Power for the CTS system i s supplied from an overhead 
catenary and represented the first requirement for SOAC 
to operate with pantographs. The pantographs had been 
installed and functionally checked for operation at 
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Pueblo during the pre-demonstration test program but had 
never operated against an overhead wire to power the cars. 
The pantographs were installed in the Windermere Shop using 
the CTS pantograph hoist and loft facilities. After in­
stallation, the pantographs were functionally checked for 
proper operation, lubricated and checked for spring tension. 
Initial spring tension settings were 18-19 lbs. which was 
the same as the CTS settings. 

Trip Cock Relocation 

A trip cock modification was required to relocate the 
trip cocks for proper alignment with the CTS track trips. 
A mounting plate was installed to allow the trip cock to be 
moved 7 inches outboard. The piping was modified to suit. 

Door Sill Extensions 

Since the SOAC is approximately 9 inches narrower than 
the CTS airporters, door sill extensions were designed and 
fabricated for SOAC to prevent people from accidentally 
stumbling when crossing between the car and the platform 
during the Cleveland demonstration. 

The mounting holes and riv-nuts were installed below 
the thresholds before the cars left Boston. The sill exten­
sions, measuring 4 5/8" per side, were installed before the 
first clearance run and gave the SOAC I s a width over the 
thresholds of 10 1 5" as compared to 10' 4 1/2 11 for the air­
porters. 

Fare Boxes 

The CTS uses onboard fare collection between the hours 
of 10:00 AM and 2_:00 PM. They provided two fare boxes, one 
for each car which they mounted by clamping to the forward 
windscreen stanchion of the No. 1, "A" side door. This 
arrangement allowed the fare collector to sit on the "A" side 
bench seat between the No. 1 "A" side door and the cab. 

Cab Signalling 

The MBTA cab signalling equipment required some minor 
modifications for use on the CTS. Both properties utilize 
GRS equipment, frequencies and code rates, with the primary 
differences being that CTS only uses one carrier frequency 
and substitutes a 75 cycle code rate for the 120 cycle code 
rate as shown in Table 4-6. CTS signalling personnel made 
the necessary changes. 
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TABLE 4-6 CTS CAB SIGNALLING FRE'QUENCIES AND CODE RATES 

CARRIER FREQUENCY 4550 Hz 

CODE SPEED COMMAND 

Steady energy Stop and proceed command* 

No energy Stop and proceed command* 

75 code 

180 code 

270 code 

410 code 

NOTES: 

15 mph speed command 

35 mph speed command 

65 mph speed command 

cut out cab signal command ** 

* This comrnand permits operation at a maximum of 
15 mph, following a stop. 

** This command cuts out cab signals and permits 
operation under wayside signal and mechanical 
trip stop control. 

Comrnunications 

CTS provided two bus radios and accomplished the instal­
lation. The 12 volt power source was obtained by a tap off 
the SOAC 37 volt battery power supply. The transceiver and 
hand set were mounted on the forward bulkhead of each cab; 
the transceiver below the parking brake and the hand set 
below the left hand edge of the motorman ' s console. The 
antenna was mounted in the roof at the No. 1 end of each car. 

4.6.3 Briefings and Training 

A SOAC briefing was given to CTS management at 1404 E. 
9th Street on .October 2, 1974. The orientation and training 
presentation was given to operations and maintenance per­
sonnel at Hayden Garage on October 3, 1974. 

Three inspector - instructors were trained as SOAC 
operators during the clearance, test and ATO checkout runs. 
One of the these men was assigned to SOAC full time and was 
in the cab whenever SOAC was on the line. Regular motormen 
were utilized during revenue service, receiving on-the-job 
training from the supervising instructor. Approximately ten 
motormen were utilized, with five doing the bulk of the driving. 
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4.6.4 Route Description 

The CTS has one rail rapid transit line (Figure 4-6) 
which runs basically south west to north east from Cleveland 
Hopkins Airport to Windermere in East Cleveland. The line 
is 19 miles long with 18 stations. Cleveland Union Terminal 
is the downtown terminus with 8 stations on the East Side and 
9 stations on the West Side. The entire line is at grade 
level w~t? power supp_lied from overhead catenary. Running 
time is 36 minutes, -is minutes on the East Side and 21 minutes 
on the West Side. 

Wayside signals with track trips are used on all portions 
of the line except the western end from West Park to the air­
port where cab signalling is employed. The cab signals call 
for speeds of 15, 35 and 65 mph in cab signalling territory, 
but CTS has a 58 mph speed limit on the line because of track 
condition and all CTS cars have speed governors set to 58 mph. 
The SOAC speed maintaining system was set up to provide 55 mph 
in response to the 65 mph cab signal command. 

4.6.5 Testing 

SOAC No. 2 was powered and operated in the yard with the 
pantograph for the first time on October 3, 1974. On October 
4th, after functional checkout of Car No. 1, both cars were 
coupled and operated in forward and reverse in the yard with 
no problems. 

The initial no-load clearance run over the line was made 
between 12~40 AM and 5:30 AM on October 6, 1974. With the door 
sill extensions installed, some station platforms were quite 
tight; many 1 11 clearances were noted and two platforms had 
only 3/4 11 clearance. The lateral clearance problem was allev­
iated by vertical clearances running mostly from 1 to 3 11 above 
the station platforms. All turnouts and spurs and most cross­
overs were checked in case SOAC had to be taken off the line 
because of a breakdown. A clearance of 1/2" was noted between 
No. 2 and 3 door sills and an iron railing when leaving the 
West Park spur eastbound. 

Additional check runs at light weight were made on the 
7th and 8th. A recheck of the platform clearance at East 
120th and Euclid showed zero lateral clearance and 3/4 11 verti­
cal clearance above the platform. CTS agreed to cut this 
platform back. 

At this point CTS expressed concern about mismatch be­
tween the SOAC door sills and the platforms at many of the 
stations. Vertical clearances ranged from zero to 5 inches 
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above the platforms and lateral clearances ranged from zero 
to 3 inches. It was agreed that toe plates extending 3 to 
4 inches below the outer lip of the door sills would pre­
vent passengers' feet from slipping beneath the door sills 
when boarding the train. Since this fix was not compatible 
with the Iateral clearance problem at mid-car (due to the 
overhang of the 75 ft. SOAC's), it was agreed that the 
SOAC's would be operated with the No . 2 and 3 doors locked 
out on both sides of the car and the door sills removed 
from these doors. This was consistent with the CTS opera­
tion since their cars have only two doors per side and on­
board fare collection between 10:00 AM and 2:00 PM requires 
the use of one door only. Wooden 2 x 4's were attached to 
the outer edge of the door sills for toe plates and were 
painted silver to match the door sills. This installation 
proved quite satisfactory and there were no problems in 
revenue service. 

The propulsion aspects of pantograph operation were 
satisfactory on the initial test runs, but excessive arcing 
and pitting of the rub strips was noted under maximum current 
draw. Pantograph spring tension was increased from 19 to 21 
lbs. A check run on Octobe r 9, 1974 showed the arcing to be 
less pronounced at the higher spring tension, and it was 
noted that the arcing was always on the trailing pantograph, 
regardle ss of train direction of travel. The placement of 
the SOAC pantographs back-to-back on the No. 2 ends of the 
cars is evidently a factor in the amount of arcing generated. 
No further adjustments were made to the pantographs during 
the Cleveland demonstration. 

car No. 2 was ballasted with 30,000 lbs. of sand bags 
on October 10, 1974 and the 120,000 lb. clearance run was 
conducted between 1:00 AM and 4:00 AM on October 11~ 1974. 
Marker plates were installed to replace the door sills re­
moved from the No. 2 and 3 doors on both cars. car floor 
height at 120,000 lbs. proved to b e approximate ly 3/4 inch 
lower than at light car we ight. The marke r plates indicated 
1/8 inch lateral cle arance level with the platform at 120th 
and Euclid, even after the platform had bee n cut back. If 
the SOAC's were to b e operated with door sills at all doors, 
this platform would have to be cut back a minimum of 1 inch 
over a span of 15 ft. With door sills at the front and rear 
doors only, cle arances we re satisfactory over the entire line 
at the 120,000 lbs. weight. Clearances generally ran 1 to 3 
inches with a minimum of 3/4 inch. 

The instrumentation console was installed in Car No. 2 
on October 16, 1974 and two data runs were made b e tween 
10:00 PM and 4:00 AM that night. One set of data was taken 
with the 50% lateral shock abs orbe r s e ttings used in New York 
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and the data was repeated with the 75% settings used in 
Boston and Cleveland. Wayside and interior noise levels 
were measured. 

Test runs were conducted on October 17th and 18th, 

. . 

1974 for operator training and ATO checkout. The only 
problem encountered with the cab signalling (ATO) was the 
same loss of signal problem encountered in Boston. The 
five-second delay between loss of signal and brake applica­
tion which solved the Boston problem was not adequate for 
the CTS operation. Four thousand microfarods of capacitance 
and 560 ohms of resistance were added to the F-carrier relay 
circuit to hold the relay in while crossing the track circuit 
bonds . This modification was checked out on October 20, 1974 
during the day run for the VIP inaugural run and found to be 
satisfactory. 

4 . 6.6 VIP Ceremonies 

The cars were cleaned inside and out on October 18th 
and 19th, 1974 in preparation for the VIP ceremonies. A round­
trip dry run was conducted on October 20, 1974. Inspection of 
the cars following this run disclosed that SOAC No. 2 wheel 
No. 2A had suffered an unbonding of the resilient material in 
the threads between the hub and the rim (See Maintenance, 
Section 4.6.8). 

The SOAC inaugural ceremonies were held in Public Square 
across from Cleveland Union Terminal (CUT) on October 21, 1974 
as scheduled. SOAC No. 2 was uncoupled and SOAC No. 1 was 
run in reverse from Windermere to CUT where approximately 100 
invited guests boarded the car for the inaugural run to Univer­
sity Circle. A full service brake application from 50 mph and 
a maxi~urn ac~eleration from a standing start were demonstrated. 
The VIP contingent disembarked at University Circle .where they 
were picked up by a 2-car Airporter for the return trip to CUT. 

4.6.7 Revenue Service 

Sununary 

Revenue service on the CTS was conducted f rom October 25th 
through November 1st, 1974 and November 22nd through December 
10th, 1974. After 6 days of operation in passenger service, 
the SOAC's were taken out of service for three weeks for a 
wheel/axle problem which required a wheel retention modifica­
tion (See Maintenance, Section 4.6.8). Two full weeks o f 
revenue service were accomplished afte r their return to 
service on November 22, 1974. Availability was calculated for 
the three weeks of revenue service. 
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Revenue Service Days 
Miles Per Day 
Round Trips Scheduled 
Round Trips Made 
Av.ail ability 
Total Passengers (Est.) 
Total Miles 

Method of Operation 

15 
272 

96.5 
84.75 

88<'/4 
20,000 

4;217 

The hours of operation for the SOAC operational evalua­
tion on the CTS were 8:30 AM to 6:30 PM, five days a week. 
There was no operation on Saturdays, Sundays or over the 
four day Thanksgiving Holiday. Six round trips from Windermere 
to the airport plus one round trip to Public Square were sche­
duled each day. Day and trip schedules are presented in 
Appendix III. 

SOAC team first shift personnel powered the train each 
morning at 8:10 AM. At 8:20 AM the train moved out through 
the switch at the west end of the yard westbound on the east­
bound track. The operator then changed ends and moved back 
into the Windermere station. The normal flow of traffic 
from the yard onto the line is around a loop at the east end 
of the yard into the station heading west. The radius of the 
loop is 131.5 ft. which was too tight for the SOAC's, particu­
larly at the minimum floor height. 

At 10:00 AM each morning, two fare collectors boarded 
the train to collect fares in the fare box until 2:00 PM. 
During these hours, the rear doors were locked out leaving 
only the front doors in each car for passenger boarding and 
egress. The exceptions to this were Windermere, Cleveland 
Union Terminal and the airport, where fares are collected in 
the station all day long. When entering these stations, the 
applicable rear doors were unlocked for passenger convenience. 
After leaving these stations the rear doors were again locked 
out. As stated earlier, the No. 2 and No. 3 doors were not 
used during revenue service in Cleveland (See Section 4.6.5). 
CTS uses flashing white lights at each station to tell the 
operator when he is required to collect fares on the train. 

At 2:30 PM each day the SOAC team second shift personnel 
took over for the remainder of the day's running and the daily 
maintenance. The shift change was accomplished each day at 
Windermere station prior to the 2:36 PM departure. 

It was found that the SOAC's were losing time at each 
station because of the 4-second time delay between the door 
warning chime and the door closure. The door time delay re­
lay was adjusted to cut the time delay to 2-seconds, which 
proied ben~ficial -ior the CTS o~eration. -
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Passenger Reaction 

SOAC passenger loads on the CTS were generally light 
except for the late afternoon runs. As in the other cities, 
a hostess was employed to hand out literature and answer 
general questions. The SOAC's were well received by the 
riding public, but with _somewhat less interest than was dis­
played in New York and Boston. Passengers using the "Rapid" 
t o get to or from . the airport generally displayed the most ~· . · 
interest in the project. Announcements were made over the 
P.-A. system by the SOAC team leader to provide the riders with 
information on SOAC and the purpose of the program. 

As in the other cities, the riding public was impressed 
with the quietness and smoothness of the ride on SOAC. CTS 
management personnel commented that SOAC was the "best riding 
car" they had seen. 

The low density car however, was the star of the show 
in Cleveland. This is understandable in an operation where 
the entire route is at grade level with ,longer distances be­
tween stations, similar to many commuter rail lines. The two 
tables were used occasionally for crossword puzzles and at 
least one Clevelander addressed his Christmas cards while in­
bound from the airport. Most of the passengers travelling 
to the city from the airport were noticeably impressed by the 
interior appointments of the low density car. 

The most frequent criticisms again were "Not enough hand­
holds" and "Not enough windows", only this time the emphasis 
was on the windows. The Clevelanders were also critical of 
the seats in the high density car. They commented that the 
seats were too narrow and too short from front to back. These 
comments are understandable when viewed in light of the fact 
that all CTS cars have padded, upholstered seats of ample 
proportions. 

Special Trips 

One special trip was conducted on Saturday, November 2, 
1974 for the Detroit Engineering $ociety and railfans from 
the Midwest Chapter of this National Railway Historical Society. 
Inspection of the cars just prior to this trip disclosed that 
wheel No. 3A of car No. 1 had moved outboard on the axle and 
was out of gauge tolerance. Car No. 1 was uncoupled and car 
No. 2 was used for the trip from Windermere to the airport and 
back. Car No . 1 was use d for a walk-through at Windermere 
after the trip. 
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Availability 

No trips were missed during the first six days of 
revenue service prior to the layup for the wheel retention 
modification. During the two weeks of revenue service 
after the layup, two mechanical failures, one electrical 
failure and one electrical problem (See Maintenance, 
Section 4.6.8) caused SOAC to miss 11 3/4 scheduled trips . 
A total of 96.5 trips was scheduled during this period. 
Availability was 88°/4. 

4 . 6 . 8 Maintenance 

Wheels 

The major -maintenance problems in Cleveland were assoc­
iated primarily with wheels and axles. The first problem was 
encountered on October 21, 1974 when Acoustaflex wheel S/N 
02V607 was found-with torn elastomer on both sides and all 
electrical bonding wires torn loose. Inspection disclosed 
that the steel rim and tire had rotated approximately 60° on 
the aluminum hub and had moved approximately 0.10 11 laterally 
as it unthreaded. The wheel was sectioned at the vendor's 
plant and showed very little bond between the elastomer and 
the aluminum threads on the hub. A good bond was evident be­
tween the elastomer and the steel threads of the rim. The 
vendor advised that machine cont~olled degreasing and p~iming 
had been introduced since the original SOAC wheel fabrication 
and that all new wheels should have an adequate bond between 
the elastomer and the steel and aluminum threads. The wheel/ 
axle set was replaced with a spare set incorporating 2 new 
wheels fabricated under the new process controls. A twice 
daily wheel inspe ction was instigated on SOAC as a result of 
this failure. · 

on November 2, 1974, wheel S/N 02Vlll6 (No. 3A on car 
No. 1) was found to have moved approximately 5/8 11 outboard 
on the axle. Measurements taken between the journal bearing 
shoulder and the inside hub fac e showed 8 other wheels had 
moved outboard from .008" to .151" (see maintenance action 
entry for November 2, 1974). Wheel S/N 02Vlll6 was pressed 
off axle S/N 2C200, the wheel bore and axle diameter measured, 
the mating surfaces cleaned up and the wheel repressed on the 
axle. The recorded press tonnage was only 26 tons, well be­
low the minimum specified 50 tons, so the wheel axle set was 
returned to the vendor for reassembly with two n ew whee ls. 
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Wheel S/N 02V610 (No. 2A on Car No. 1) which had moved 
0151 11 was pressed back against the journal bearing with a re­
corded tonnage of 60 tons. All other wheels were left in 
position. Axle end caps were designed, fabricated and in­
stalled to preclude any wheel-axle separations. The axles 
were drilled and tapped with 3 holes for S/8 11 bolts using an 
axle center pilot, base plate and a magnetic drill base. 
Shims were used to position the end caps so that a gap of 
o 030" - • 06011 existed between the cap and the wheel to act as 
an indicator of any additional wheel movement. After 2000 
additional miles, wheel No. 2B (S/N 04T3177) on Car No. 2 had 
moved . 030 11 outboard to rest ag?-inst the cap. This wheel had 
been tight against the journal bearing when the end cap was 
installed. 

On November 23, 1974 wheel No. 1A (S/N 04T3168) on Car 
No. 1 was found to have torn elastomer on the inside but not 
on the outside. Visual inspection disclosed that the steel tire 
had rotated approximately 1.5 inches on the steel rim. There 
was no failure of the elastomer bond between the rim and the 
hub; the torn elastomer was caused by the filler on the inside 
face adhering to the retaining ring which is attached to the 
tire. All resilient action takes place between the rim and 
the hub. 

The tire on wheel S/N 04T3168 rotated another 0.6 11 during 
the next 120 miles and then remained in this position for an­
other 424 miles. The vendor then drilled and pinned the tire 
to the rim to prevent any further rotation. Six equally spaced 
1/4 11 steel dowel pins were inserted parallel to the axle and 
bisecting the parting line between the two mating surfaces. 

The movement of the aluminum wheel hubs on the steel 
axles in Cleveland is believed to have been caused in part by 
an extremely tight guard rail condition on an S-curve approxi­
mately 1/4 mile west of the West 98th Street Station. SOAC 
exhibited a pronounced wheel chatter when negotiating this 
curve at any speed in excess of 10 mph. External observation 
disclosed that the outboard wheel flanges were climbing the 
rail and that the car was being restrained by contact between 
the guard rail and the back side of the inboard wheel flanges. 
The guard rail at this location is 1 1/2 to 1 5/8 inches from 
the running rail and is well worn with a highly polished con­
tact surface. The CTS Airporter Cars, which have a shorter 
wheel base and a shorter distance between truck centers, were 
able to negotiate this curve at speeds of approximately 25 mph. 
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Traction Motor cables 

Traction motor cable problems resulted in the repair or 
replacement of 9 field or armature cables. In 8 of the 9 
cases, the problem was embrittled and broken strands at the 
crimped connection to the Williams connector lug, apparently 
caused by mechanical fatigue. One field cable failed in 
service with a resultant failure of the phase delay rectifier 
(PDR) in the motor field power supply. Non-availability of 
spare thyristors for the PDR caused SOAC to miss all 6 1/2 
trips the following day. This same failure occurred twice in 
New York and Boston with resultant PDR failures. The problem 
was recognized as cable fatigue caused by relative motion be­
tween the shock mounted traction motor and the truck mounted 
cables. A clamp was designed to provide support for all four 
cables on each motor approximately 6 to 8 inches back from 
the connector block. Parts for this modification were not 
available prior to the SOAC departure from Cleveland. 

Shock Absorber Mounts 

Three lateral shock absorber car body attachment fit-
tings failed on Car No. 2 during the fifth trip on December 4, 
1974. Gussets had been previously installed on ·the tubular 
mount after all four fittings failed on Car ~o. 1 in New York. 
Diagonal steel braces were designed and fabricated for instal­
lation in Chicago. Welded repairs were accomplished in 
Cleveland, to serve until the modification could be accomplished. 

Gearbox 

A persistent false spin-slide and speed fault indication 
problem was solved in Cleveland when investigation disclose d 
that 60% of one gear tooth had broken off the pinion drive 
gear in the No. 1 gearbox of car No. 1. Since the spin-slide 
detector counts teeth on the pinion g e ar, false signals were 
generated. The gearbox was replaced with a spare unit. In­
spection of input pinion gears on all installed gearboxes 
showed no other failures. 
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DATE 

10-19-74 

10-21-74 

- 10-26-74 

10-28-74 

10-29-74 

11-02-74 

11-02-74 

11- 02-74 

11-03-74 

MAINTENANCE ACTION 

Car No. 2 - Replaced blown fuse in battery 
charger. 

Car No. 2, wheel No. 2A, acoustaflex elastomer 
unbonded and the rim rotated approximately 60° 
on the hub. Replaced wheel axle set. 

55 mph speed maintaining button in Car No. 2 
gives full service brake. Repaired short 
circuit. 

Car No. 2, truck No . l derailed on a facing 
point switch. Jacked the car back on the 
tracks. 

Reduced side door time delay from 4 to 2 
seconds. 

car No. 1 Truck No. 2 airbrakes would not re­
lease. · changed analog components and adjusted 
new EP valve. car No. 1, motor No. 4 armature 
cable overheated at Williams connector. Brittle 
and broken strands. Cut off Williams Connector 
lug and 6 11 of cable. Installed new Williams lug. 

Car No. 1, wheel No. 3A has moved S/8 11 outboard 
on the axle. Gauge measures 54 1/16 11

• Removed 
and repressed the wheel. Press tonnage of 26 
tons unacceptable. Replaced the wheel/axle 
assembly. Other wheels show movement as follows: 

CAR NO. l 

Wheel No. lA - .011 
lB - .016 
2A - .151 
4A - .008 
4B - .070 

CAR NO. 2 

Wheel No. lB - .025 
3A - .060 
3B - .012 

Car No. 2, Motor No. 3 field cable has broke n 
strands at Williams lug. Cut back cable and 
replaced Williams lug. 

Car No.lend door lock relay diode faile d. Re ­
placed diode. 
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DATE 

11-07-74 

11-07-74 

11-11-74 

11-13-74 

11-18-74 

li-23-74 

12-04-74 

12-05-74 

MAINTENANCE ACTION 

car No. 1, axle No. 1, gearbox S/N 52-D9 has 
broken tooth on drive pinion. Replaced wheel/ 
axle/gearbox assembly. Replacement gearbox 
S/N 52-Dl. 

car No. 1, motor No. 1 armature cable male and 
female Williams connectors welded together. 
Replaced motor S/N 52-D6 Williams grip. Re­
placed both motor armature cables . 

car No. 1, wheel No. 2A repressed. Press tonnage 
60 tons. 

Car No. 1, No. 2 end draft gear rubber washers 
replaced. 

Installed end caps on all axles both cars. Axles 
drilled and tapped for 3 each 5/8 11 socket h e ad 
bolts. Bolt heads lockwired. 

Car No. 1, wheel No. lA steel tire rotated 2.1 · 
inches on the steel rim. Drilled and pinned tire 
to rim with 6 equally spaced 1/4" steel dowel 
pins parallel to axle centerline and bisecting 
the mating surface. 

Car No. 2, No. lend A and B side and No. 2 
end A side shock absorber car body attachment 
points failed. Made welded repair. 

Car No. 2, motor No. 2 field cable faile d at 
the Williams lug with r e sultant PDR failure. 
Replaced the cable and repaire d the PDR. In­
spected all motor fie ld and armature cable s 
and replaced the following additional cables: 

car No. 1, motor No. 1 fie ld cable , uppe r 

Car No. 1, motor No. 2 fie ld cable , lower 

Car No. 2, motor No. l fie ld cable , lowe r 

Car No. 2, motor No. 2 armature cable, 
uppe r, cut back cable 3" and r eplace d 
Williams lug. 
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DATE 

12-06-74 

12-07-74 

12-09-74 

12-09-74 

12-09-74 

MAINTENANCE ACTION 

car No. 1 horn valve malfunctioning. Removed, 
cleaned, adjusted main spring and reinstalled . 

car No. 2 M/A shutting down during start cycle. 
Repositioned time delay relay drum. 

Car No. 1 air compressor motor windings failed . 
Replaced the motor. 

car No. 2 air brakes came on while running, 
both trucks. Removed J-45 P-signal transduce r 
card, cleaned contacts and reinstalled. 

car No . 2 main contactors ope ned repeatedly 
while running in blowing snow. Found ice in 
cooling air ducts and a mixture of water and 
steel dust on chopper circuit card connector 
pins. Cleaned and dried circuit cards. Air 
filter had been removed for system evaluation. 
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4. 7 CHICAGO 

4.7.1 Shipment 

The SOAC five-car consist left Cleveland on the Norfolk 
and Western on the.evening of December 16, 1974 and arrived 
at the Calumet Yard - in Chicago at 11:00 PM on December 16, 
1974. The cars were handed over to the Chicago and North­
western at the 40th Street Yard on December 19, 1974 and 
arrived at the Chicago Transit Authority (CTA) Skokie Shops 
at noon that day. ACTA diesel-powered crane was used to 
push the two SO.ACs and the support car into the yard. The 
cars were inspected by Boeing Vertol representatives and 
found undamaged. 

Support Car Location 

The support car was brought into the Skokie Yard and 
stored adjacent to the shop. Because of tight clearances 
between the support ~ar trucks and the third rail in the 
yard, third rail power for the yard was shut down during 
the move. Having the support car stored with the SOACs made 
spare parts and tools readily accessible. 

Security 

A security service was employed to provide protection 
for the support c~r from 4:00 PM to 8:00 AM in the Skokie 
Yard (24 hours on Saturday and Sunday) and also for security 
onboard the SOACs during revenue service. The SOACs were 
stored inside the shop at Skokie and did not require security 
protection. 

4.7.2 Preparation and Modifications 

4.7.2.1 car Preparation 

The cars were prepared for operation between January 2, 
1975 and January 9, 1975. All the routine tasks were accom­
plished as noted for the NYCTA demonstration. The door sill 
extensions were removed, the floor height re-adjusted to the 
3' 10 1/2 11 maximum setting and the trip cocks reset for proper 
alignment with CTA track trips before leaving Cleveland. The 
pantographs were left on the cars for use on the Skokie Swift 
Line (part catenary and part third rail). The cars were de­
trucked at Skokie and those wheels which were noted to have 
moved prior to the axle end cap installation in Cleveland were 
pressed back against the journal bearings (see Maintenance 

· Section 4.7.8). 
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Door Cut-out Switches 

Key operated door cut-out switches were installed for 
the forward doors in each car so that these doors could be 
cut-out at the Dempster Street station where car length ex­
ceeded platform length. A switch was mounted above each No.l 

( 
11B II side) and No. 16 ( 11A II side) swing panel. The 11B II side 

switch controls the No. 1 and two door leafs and the 11A 11 

side switch controls the No. 15 and 16 leafs. The key switch 
e liminated the requirement to unlock the swing panel and in­
dividually cut-out each door leaf. 

Air Compressor Sump Heaters 

Two cold weather modifications were made prior to the 
January and February operation in Chicago. One of these 
was the installation of a 110V/220V immersion heater in each 
air compressor oil s ump to preclude compressor motor failures 
when attempting to start the compressor after cold soaking at 
very low temperatures. The immersion heate rs were installed 
in the sump drain openings. 

Air system Dryers 

Another cold weather modification was the installation 
of a Bendix AD-2 air dryer in the air brake system of each 
car. This was done to preclude freeze-ups caused by moisture 
in the system. Additional benefits are derived from this in­
stallation in terms of reduced corrosion of the various air 
brake system components. The installation includes a desi­
ccant dryer purge valve, purge tank, 12 volt heater, step 
down heater resistor and a purge control valve. In addition, 
the relief valve was moved f rom the after cooler to the 
purge tank and the compressor automatic drain valve was r e ­
placed with a pneumatically controlled drain val ve . 

Motor Cable Brackets 

Traction motor armature and fie ld cable failures en­
countered in New York, Boston and Cleveland resulted in the 
design of a clamp to provide s upport for all four cables on 
each motor connector block (see Section 4.3.8, Cleveland 
Maintenance ). · These clamps were installed prior to ope ra­
tion in Chicago. 

Shock Absorber Mount Braces 

Diagonal steel braces were installed to stiffen the 
lateral shock absorber car body attachment fittings. These 
parts were designe d and fabricated during the Cleveland 
ope ration. 
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Communications 

CTA provided two trainphones and made the installation. 
The trainphone set was attached to the forward bulkhead of 
each cab below the parking brake and adjacent to the console. 
The trainphone works by receiving and transmitting a signal 
via the 600 volt third rail and/or catenary. The coupling 
of the trainphone to the third rail is by a capacitive hi­
pass filter. For SOAC 600 volts for the trainphone were 
obtained from the overhead heater circuit. Reception and 
transmission quality was as good as on CTA cars. 

4.7.2.2. CTA Property Modifications 

Extensive modifications were required to the Skokie 
swift facilities to permit the operation of the SOACs. 
The changes were required because the SOAC is approximately 
50% longer than the CTA cars and is one foot wider at the floor 
level ( the SOACs maximum width is 6 11 wider than the CTA' s max­
imum width) • 

The changes required were modifications to the plat­
form edges at the Dempster and Howard stations, track move­
ment, revising and adding n ew signal control, and modifying 
some third rails. 

Platform Modifications 

Platforms at the Dempster and Howard stations required 
that movable platform e dge extensions b e installed. These 
edge extensions had a hinged edge that was lowered to allow 
clearance for the wider SOAC to move into and through the 
platform. When a CTA train was to use the platform the edge 
was raised so that the gap between platform and car was kept 
constant. The platform edge ex tensions were provide d by Boeing 
Vertol (Ref. Drawing No. SK-332-10022) and installed by CTA. 
The edge extensions at the Dempster station were electrically 
actuate d and controlle d by a platform attendant. The electri­
cal actuation was r equi r e d at Dempste r b e cause the position 
of the flaps had to be change d eve ry time a train approache d 
the Dempster station during the hours of SOACs operation. 

The edge extensions at the Howard station we r e manually 
operated. These extensions were droppe d during the hours of 
SOACs operation and then raise d after the last SOAC trip of 
the day. 
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The SOAC operation at Howard involved pulling into the 
northern end of the platform and reverse running out of the 
platform. The SOAC did not pull through the platform as the 
CTA trains do. The platform was cut back to accommodate the 
edge extensions for a distance of approximately 170 feet from 
the northern end. Edge extensions were installed from the 
south end of the cut-out continuously for approximately 145 
feet. 

The CTA trains did not use the portion of the Howard 
platform with the extensions during SOAC operating hours. 
The Howard platform is sufficiently long for the shorter 
non-rush hour CTA trains to use only the unmodified part of 
the Howard platform. 

At both Howard and Dempster, edge extension position 
was indicated to the approaching train by an illuminated . 
sign indicating "flaps up" or "flaps down". No movement 
into the station was allowed during flap position changes 
as controlled by block signals and track trips. At the end 
of the demonstration the edge extensions were left in place. 
The electrical actuators were removed from those at Dempster 
and solid links installed. Additional structural supports 
were installed at both Howard and ~empster. These supports 
secured adjacent corners of extensions to one another and to 
the ~ower platform structure. 

An additional modification was required for the north­
bound Dempste r platform. The track north of the northbound 
platform turns sharply to the left (away from the platform) 
to enter the tail track. The sharp turn caused the rear end 
of the SOAC cars to move outward from the track centerline 
approximately 10" and have approximately an 8 11 maximum inter­
f er e nce. To eliminate this interfere nce the existing wood 
platform was cut back for a length of 27 f eet tapering to a 
maximum cut-back of 10" at the north end. This cut-back 
portion was blocked off by a hand rail and an additional 27 
feet of n ew platform was constructe d on the south end. 

Signal Modifications 

The Skokie Swift route, at the time of the SOAC d emon­
stration, was controlled by wayside block signals with track 
trips. Additional signal control was r equired for the SOAC 
operation b ecause of the r e verse move from the Howard No. l 
track to the Ridge Ave nue cross-over, the cross-ove r move and 
the platform edge ext e ns i o n operation • . Control of the addi­
tional signals was by a combination of automa tic and manual 
control. 
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The signal control allowing access to the Dempster 
station was automatic for track occupancy and manual for 
edge extension position changes. The signals and flaps 
were controlled by a platform attendant in a supervisors 
booth. The signal control allowing access to the Howard 
station was manually controlled from the Howard Tower and 
manual from the platform for edge extension position changes 
and for final entry into the platform. 

Signal control at the Ridge Avenue cross-ove r was auto­
matic for track occupancy. Traffic control through the cross­
over, for other than normal Skokie Swift operations, was con­
trolled by a supervisor located in a supervisor's booth at 
the cross-over. Switches were manually thrown. 

Five train stops (track trips) were added and nine sig­
nals were either added or modified for the SOAC operation. 
Two new presence detectors were also required, one each at 
Dempster and Howard. 

Track Movement and Third Rail Modification 

The track crossing the Dodge Avenue bridge had to be 
moved away from the center of the bridge so that SOAC would 
clear island platform on the bridge (this platform is no 
longer used). The Dodge Avenue bridge is located near a 
high speed curve and the 6 inch movement affected the spiral 
e ntry to this curve, requiring the adjustment of the track 
alignment over a distance of approximately a half a mile. 

Third rail modifications were r equire d at the Ridge 
Avenue cross-ove r and at the rail gap at the junction of 
the Skokie Swift tracks with the Evanston Service tracks 
just north of the Howard platform. 

At Ridge, powe r rails had to be added across the cross­
over. From the cross-over toward Howard on the normal south­
bound track the run-off ramps had their incline adjuste d so 
they would be satisfactor y as run-on ramps for the reve r se 
move that SOAC would make. 

The rail gap between the Skokie Swift and EVanston 
Service tracks was lengthe ned so that the SOAC cars could 
not bridge this gap and cross f eed powe r b e tween the se rail 
sections . 
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4.7.3 Briefings and Training 

CTA gave a shop safety briefing to the SOAC team on 
January 2, 1975. The SOAC orientation and training presenta­
tion was given to CTA maintenance personnel at the Skokie 
Shops on the morning of January 7, 1975, and to transporta­
tion personnel at the Merchandise Mart on the afternoon of 
the same day. A presentation of SOAC features and program 
objectives was made to CTA management personnel by the 
Boeing Vertol Program Engineer on January 15, 1975. 

Two instructor-supervisors were trained in the operation 
of the SOAC during the clearance and engineering test runs. 
One of these two instructor-supervisors was always onboard 
the train supervising the normally scheduled motorman. Approx­
imately 12 different motormen were involved in the operating 
of the SOACs. Some of these were trained on a Sunday training 
run and the others were broken-in during regular service. 

4 . 7.4 Route Description 

The Skokie Swift route was selected for the SOAC opera­
tional demonstration in Chicago because it is the only CTA 
route that could be modified at a reasonable expense to accom­
modate the 75 ft. SOAC cars. All other CTA routes have turns 
tighter than can be negotiated by a 75 ft. car (the CTA cars 
are 48.5 ft. long}. A further problem with route selection 
in Chicago was that the CTA cars are approximately 11 inches 
narrower at the floor level than the SOAC and thus the CTA 
station platforms have approximately a 3 inch interference 
with the side of the SOAC . The Skokie route was the only CTA 
route where modifications to the station platforms were 
practical. 

The Skokie Swift route (Figure 4-8} runs from the Dempster 
Avenue station in the village of Skokie to the Howard Street 
station on the CTA's Evanston Line . The only stations on the 
line are the Dempster and Howard stations. The line is approx­
imately 4.9 miles long. There are 7 grade crossing with auto­
matic gates. Approximately 40% of the line, from Dempster 
toward Howard, uses a catenary for power distribution; the 
rest of the line uses a third rail. The changeover from 
catenary to third rail and vice versa was done by allowing the 
raised pantograph to run onto or off of the catenary. 

The SOAC run from Dempster to Howard was the same as the 
normal Skokie service except that the SOAC pulled into Track 
No. 1 at Howard Street rather than the normal Skokie spot on 
Track No. 2. The run from Howard to Dempster was made by 

96 



• j .. 

· ;> 

. ' 

''?~::.'/}. f ·; , . ? _. ,. , ' 
··1,. __ 

1.0 
-..J 

. •:, 

• 

'I 

,. 

h ; 

' . • '• t 

... 

i ·, 

-~ :•: . 

. , 

-.. ,, .· ·;,~: •·. ,•.·.~' -~-..... 
., ,! : • •. • ◄ 

. .', ·1·· . .. 

i,,:'. :,:;.-,\ .. •· ' (:'_(. ,;·:• . ·, 
., ":< .. . ~ -:~~;' ) 

. ' 

. ·_-·::~::::,:: Cl~~l"ICAGO 
·, .,, , •. · : ., ·· i 

_ .... . . 

' .. ~· 
.' l 

. ~ / ~~... ; . ,;-: -·· 

Glenview 
.,-, .. -.:,·:·,. 

' WIL~f:"'{,-i. -
.-Golf 
.-, 

~-· . 

:·,. 

... 

:>· 

' ~-:-t 

•,• .I. • 

.-.... 

~ .. ; .. 

·, : . 

si~k-,·~-~ 
,:'.' J .• . ; ' ~ 

.. ~mps ter"" . "J 
. ·.< · .. . '. e 
Q~V..TO\\ '!,~ . 

c.1:~n~,-.\. 

<.RM·{ 

j~ 
.(4 
0: t'>I 
:::! 

· Skok l 

"''"' '0°'{ 

Swl ft 

~~~I>-\~\) ~\-, 

. 'T~UH'( ,._"Ir!, 

.· . · :LI neo l nwood 
f~----.;,. ''"'~-

., 1 '· -l 
"r ~ 

·,. 
' , ,~ -~ ' . . . 
\)-."f~~'tlO~ .. ,._\IE: 

. 1, , i ~ 

~a~'l't.R I ~--i-. 

L ' I 

' '1' . . I · ., 
.. , ·:•· 

t . . ,' I 

iJ 
~ 

1 
ii 

'O'it "Q'\ ... 'Ve 

~ 

i 
';t 
0:: 

~ 
"' ~ 

Figure 4 - 8. •· CTA .-Skokie . Swift Line 
.· . - : . ' . ..;- . 

~ ! ,\ , .. 

';-
· 'X' 
~ 

;.. 
ct 
~ 
IP 

(j 

~ -· 0 
?' 
Co 
~ 

l 

/ ' 
'..r 



running against the normal direction of movement from the 
Track No. 1 Howard platform to the Ridge Avenue cross-over 
where the SOAC was crossed over to the normal northbound 
track. Signal modifications were made to protect for this 
reverse move (these modifications are described in Para­
graph 4.7.2.2, CTA Property Modifications). 

Signalling on the Skokie Swift route is by wayside 
signals. 

4.7.5 Testing 

SOAC No. 2 was powered and operated in the yard for 
the first time on January 8, 1975. Car No. 1 was checked 
out and the two car train operated in the yard on January 9, 
1975. 

The first no load cle arance run on the Skokie Swift 
was made during the day on Sunday, January 12, 1975. The 
bracket which supports the pantograph manual crank fitting 
on car No. 2 contacted the station canopy ~t Dempster Avenue, 
and this bracket was r emoved from both cars. No other clear­
ance problems were encountered. Pantograph operation was 
slow in the s°F weather, more so up than down. 

Based upon results obtained in New York, Boston and 
Cleveland, the requirement for a 120,000 lb. ballasted 
clearance run was deleted. 

The instrumentation console was installed in car No. 2 
on January 14, 1975 and the engineering test data runs were 
made b e tween 11:00 PM and 4:00 AM that night. 

A full day of operator training was conducted on Sunday, 
January 19, 1975. 

4.7.6 VIP Ceremonies 

The cars were cleaned on January 20, 1975 and January 21, 
1975 in preparation for the VIP ceremonies. A dry run was con­
ducted on the January 22, 1975 with no problems. The SOAC 
inaugural ceremonies were held in the Skokie Shops on Thursday, 
January 23, 1975. The inaugural run was conducted with approx­
imately 300 invited gue sts from the Skokie Shops to Dempster 
Avenue to Howard Street where the VIP contingent deb arke d. A 
full serv ice brake application from 70 mph was demonstrate d. 
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4.7.7 Revenue Service 

Summary 

Revenue Service was conducted on the CTA Skokie Swift 
from January 24, 1975 to February 8, 1975 . Operation on 
this line required changeover from pantograph to third rail 
"on the fly" (See Section 4. 7 .4) • Speeds of 70 i:nph were 
reached between McCormick Blvd. and Asbury Street south­
bound after leaving the last of seven grade crossings. 

Revenue Service Days 
Miles Per Day 
Round Trips Scheduled 
Round Trips Made 
Availability 
Total Passengers (Est.) -
Total Miles 

Method of Operation 

13 
133 
149 
149 
100% 

7,500 
1,968 

Revenue service commenced on January 24, 1975. Hours 
of operation were 9:28 AM to 3:05 PM, six days a week with 
Sundays off. Trip schedules are presented in Appendix III. 
The SOAC train took the place of .a regularly scheduled Skokie 
Swift train. 

The SOAC day shift personnel powered the train at 8:30 AM 
each morning by "stinging" the No. 2 car, (the car closest to 
the shop door) from the third rail (outside the Skokie Shop 
building). Stinging was done from the third ra.il as the shop's 
600 DC breakers were not able to handle the M/A start-up 
current. Immediately after starting up the No. 2 car the train 
was moved outside onto the third rail. At 8:50 AM the train 
was moved from immediately outside of the shop to the south 
end of the Skokie yard where the CTA instructor and yard man 
were picked up for the start of the day' s operations. The 
move out of the shop and through the yard was made by a SOAC 
crew member. 

At approximately 9:10 AM the ·soAc would receive clear­
ance to move onto the mainline , following the train that was 
to be replace d. At Dempster station the r egular Skokie train 
would unload passengers and move to the extreme end of the 
tail track. SOAC would, on signal clearance, move into the 
Dempster station and pass "over top" of the Skokie train in 
the tail track and pick up passe ngers at the Dempster ihbound 
platform. The first scheduled departure for SOAC was 9:28 AM 
from Dempster . 
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The SOAC second shift picked up the train at 1:00 PM 
each day, finished the day's running and accomplished daily 
maintenance. The last revenue departure of each day was at 
2:58 PM from Dempster. The run to Howard was completed and 
the motorman was relieved by a yard man. The SOAC's were 
then returned to the Skokie yard. The CTA crew left the 
SOAC's in the Skokie yard and the cars were moved into the 
Skokie shop by the SOAC team. 

Upon entering the Skokie shop on February 6, 1975 at 
the end of the day's running, SOAC slid into a CTA car that 
was undergoing repair. The slide was caused by slippery 
rails in the shop. SOAC was undamaged, but minor damage was 
sustained by the coupler/draft gear and windshield of the CTA 
car and by the shop doors. Four CTA maintenance men received 
minor injuries when they were knocked off their feet. SOAC 
continued revenue service the following day as scheduled. 

Passenger Reaction 

SOAC passenger loads at CTA were very light as is normal 
during the mid-day hours on the Skokie Swift r.oute. A hostess 
was employed from a local agency to hand out literature and 
answer general questions. Technical questions were referred 
to the SOAC team members onboard the train. The SOAC's were 
well received by the public and on the two Saturdays that the 
train operated, many people made special trips to ride the 
train. · 

The most frequent question asked by passengers was "Why 
aren't these running downtown?" and the most frequent criti­
cism was "Not enough windows". 

Visits to the SOAC's were made by several special groups. 
These included transportation and engineering students from 
local universities who made noise measurements, representatives 
from the National Safety council and technical staff members 
from the Illinois Department of Environmental Control who made 
noise and vibration level measurements onboard. 

Special Trip 

One Sunday run was made for a rail-fan group. The SOAC 
trip was one part of an all day CTA rail-fan excursion that 
traveled around the entire CTA system on various pieces of 
CTA rolling stock including some r e stored 4000 series cars. 
SOAC carried the rail-fans from the Skokie yard to Dempster 
to Howard and r e turned to the Skokie yard. Enroute, a full 
service stop was demonstrate d from 70 mph. Approximately 100 
persons were carried on this trip. 
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Availability 

No SOAC revenue trips were cancelled for mechanical or 
electrical failures during revenue service on the Skokie 
Swift. Availability was 100%. One day's operation was can­
celled by CTA because of snow. 

4.7.8 Maintenance 

There were very few maintenance problems in Chicago 
and those encountered were minor in nature. Prior to opera­
ting in Chicago, all wheels which had gaps between .the in­
side face and journal bearing (noted when the axle end caps 
were installed in Cleveland) were pressed back against the 
bearings. Shims were removed between the end caps and the 
axles to give a preload between the end caps and the wheels. 

The following is a list of significant maintenance 
actions accomplished in Chicago. 

DATE 

1-07-75 

1-07-75 

1 -08-75 

1-09-75 

1-09-75 

MAINTENANCE ACTION 

Repressed the following wheels against the journal 
bearings. · Removed shims between axle end caps and 
axles to preload the wheels whe n tightening the 
end cap bolts. Changed all end cap bolts from 
socket head to hex head. 

Car No. 1 - Wheel No. 4B - 100 tons 

Car No. 2 - Wheel No. lB -
2B -
3A -
3B -

80 tons 
70 tons 
80 tons 
85 tons 

Vacuumed chopper cabinets and checke d all chopper 
circuit cards, both cars . 

Installed new brushes in all traction motors, 
both cars. 

Replaced fresh air filte rs, both cars. 

Car No. 1 - Replaced pantograph control switch 
(broken spring). 
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DATE 

1-10-75 

1-10-75 

1-10-75 

1-14-75 

1-18-75 

1-25-75 

1-27-75 

1-28-75 

1-30-75 

2-09-75 

MAINTENANCE ACTION 

Installed air compressor sump immersion 
heaters and changed oil and filter, both 
cars. 

Car No. 1 - Removed No. 2 traction motor 
cooling fan S/N 72-02 for appare nt bearing 
failure . Installed S/N 52-103. 

Car No. 2 - Repaired handbrake light (loose 
wire terminal) • 

Car No. 2 - Replaced windshield wiper arm 
and blade. 

Adjusted pantograph linkage, both cars. 

Car No. l - Replaced EP and emergency load­
weigh valves, No. 1 analog unit. 

car No. 1 - Replaced brake shoes lA, lB, 2A, 
2B, 4A. 

car No. 2 - Replaced brake shoes lA, lB, 2A, 
2B, 4A, 4B. 

Car No. 2 - Replaced current swapping diode 
in PCU (shorted). 

Car No. 2 - Replaced circuit bre ake r for 
main lighting inverter. 

Replaced carbon strips on the pantograph 
(groov ed and chipped). 

Car No. 1 - Electrical coupler pins would not 
advance or retrieve. Lubrica t e d the pins. 
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4.8 PHILADELPHIA 

4.8.1 Shipment 

The SOAC five-car consist was picked up at Skokie by 
the Chicago and Northwestern Railroad at noon on February 12, 
1975 and taken to the 59th Street Yard where it was transferred 
to t he Penn Central for the trip t o Philadelphia. It was origin­
ally planned to transfer the cars to the Reading Railroad 
at Harrisburg for delivery to the SEPTA Fern Rock Shops in 
Philadelphia, while the cars were enroute it was decided to 
true the wheels at the Penn Central 30th Street Yard before 
delivery to Fern Rock. The cars continued on Penn Central 
to 30th Street where they arrived on February 17th. The cars 
were inspected by Boeing Vertol representatives and found 
undamaged, except for a 6" crack in the fiberglass bonnet at 
the No. 2 end of Car No. 1. After wheel truing, the cars were 
taken to North Philadelphia where they were picked up by the 
Reading and delivered to SEPTA at the Fern Rock Shops on 
February 20, 197 5. 

Support Car Location 

The support car was brought into the yard at Fern Rock 
and stored along the northern side of the shop. As in Chicago, 
having the support car close to the SOACs provided ready access 
to spare parts and tools. 

Security 

A security service was employed to provide security for 
the SOACs and the support car at Fern Rock from 4:00 PM to 
8:00 AM weekdays (24 hours on weekends) and also for security 
onboard the SOACs during revenue service. 

4.8.2 car Preparation and Modification 

The cars were prepared for operation between February 20th 
and February 26, 1975. All the routine tasks were accomplished 
as noted for the NYCTA demonstration. The pantographs were 
removed before leaving Chicago. 

Door Sill Extensions 

The door sill extensions fabricated for Cleveland were 
modified for use on SEPTA. The 4 5/8" extensions were cut 
back to 2 3/8". 
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Identra -coil Brackets 

Operations on the Broad Street Subway required the use 
of a removable Identra coil on the front end of the train 
to provide automatic signal alignment for the intended route . 
Mounting brackets for these coils were installed on the ex ­
ternal A side -front corner of each cab 9' 6 11 above the top 
of rail and approximately 55" from the centerline of the car . 
The coil provides a preset frequency response i n passing 
through the magnetic field of various wayside pick-up points. 

Communications 

SEPTA provided two trainphon·es and made the installation. 
The equipment was essentially the same as provided by CTA and 
the installation was identical (see Section 4 . 7.2.1). Trans­
mission quality was very good. 

4.8.3 Briefings and Training 

SEPTA gave the SOAC team a shop briefing on February 24, 
1975. This was followed by the SOAC orientation and training 
presentation to SEPTA operations and maintenance personnel. 
A _SOAC program presentation was given to SEPTA management per­
sonn~l on February 25, 1975. 

The SOAC was operated by regular SEPTA motormen under 
the supervision of a SEPTA supervisor or instructor. Initial 
training of motormen was accomplished by operating a single 
car on a cleared yard track that was approx imately 900 ft. 
long. Additional training was given during the cle arance runs, 
a special training run on Sunday, March 2, 1975 and during the 
VIP rehearsal run on Monday, March 3 , 1975. A total of six 
motormen plus four yardmen were trained. Two SEPTA supervisors 
and one instructor were also trained in the operation of the 
SOACs. 

4 . 8.4 Route Description 

The SEPTA Broad Street Subway (Figure 4-10) was s e lecte d 
for the SOAC operational demonstra tion in Philadelphia. This 
line runs beneath Broad Stre et from Fern Rock on the north to 
Pattison Avenue on the south, a distance of slightly less than 
10 miles. The re are 22 stations on the line which is powere d 
by third rail. Running time from Fe rn Rock to Pattison is 34 
minute s. Ways i de signals and track trips are employed, along 
with a 45 mph speed limit. 
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4.8.5 Testing 

Both cars were powered, functionally checked, coupled 
and operated in the yard on February 22, 1975. Operator 
training was conducted in the yard on February 24, 1975. 

The- initial clearance run over the line was con­
ducted from 12:00 PM to 5:00 PM on February 27, 
1975 and included all express tracks, northbound local tracks 
from Erie to Fern Rock and the Ridge Avenue branch to the 
PATCO interchange. It was determined that SOAC could not 
enter the Fern Rock yard from the north side of the Fern 
Rock station because of interference between third rail 
power pot connections and SOAC undercar equipment boxes. The 
168 ft. curve just south of Fern Rock on the northbound local 
track was negotiable at low speed. 

On February 28, 1975 the SOACs were taken onto the PATCO 
property for a clearance run to verify that it would be feas­
ible to run revenue service on the Lindenwold line after com-

. pletion of the SEPTA demonstration. SOAC entered PATCO at 
the Vine Street interchapge with the SEPTA Ridge Avenue Line, 
went to the west end of the line at 16th and Locust, then 
eastbound across the Ben Franklin Bridge to Ferry Avenue and 
then back across the river to the Ridge Avenue interchange. 
The only clearance problem encountered was at the eastern end 
of the Franklin Square platform westbound where the door sill 
marker plate contacted the platform. PATCO agreed to cut 
this platform back to provide a reasonable clearance. The 
Broad Street local track northbound was checked on the return 
run to Fern Rock and there were no clearance problems. 

Clearance runs and operator training were completed on 
March 1, 1975. Engineering tests were deferred until revenue 
service running was completed to allow these tests to be accom­
plished on both SEPTA and PATCO without having to remove and rein­
stall the instrumentation recording systems. 

The test instrumentation console was installed in Car 
No. 2 on April 22, 1975. Additional instrumentation was in­
stalled on the No. 1 and No. 2 trucks to obtain data on a 
gearbox resonance reported by Garrett AiResearch from test 
stand results. The following additional accelerometers were 
installed: 

No. 1 gearbox vertical 
No. 1 traction motor vertical 
No. 1 motor mount (truck frame) vertical 
No. 4 gearbox vertical 
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Engineering test da~a runs were made on April 23, 1975. 
SEPTA authorized speeds in excess of 45 mph for the purpose 
of evaluating gearbox accelerations. Car No. 2 was unaccept­
ably rough throughout the car at speeds between 70 and 75 mph. 
Examination of the oscillograph traces showed that the high 
vibration levels were coming from the No. 1 truck with a 
beat frequency evident. A check of wheel tape measurements 
showed the wheels on No. 1 axle to be slightly over 1" 
smaller in diameter than the wheels on No. 2 axle, and cal­
culation of the beat frequency that could be expected from 
this difference was in close agreement with the beat noted 
on the oscillograph records. 

The No. 2 and No. 3 wheel/axle assemblies were switched 
on April 25, 1975 and the following additional accelerometers 
were installed: 

No. 4 traction motor vertical 
No. 4 motor mount (truck frame) vertical 
No. 4 journal box vertical 

Another test run was conducted on April 28, 1975. Car 
No. 2 was still rough, but the beat frequency was no longer 
evident. The data showed that the vibration was still coming 
from No. 1 truck, and since the No. 2 axle had been changed 
the problem appeared to be associated with No. 1 axle. In­
spection of the No. 1 gearbox showed that the flanged coupling 
retaining nut lock tabs had broken off and the nut had backed 
partially off the bull gear allowing the splined connection 
to rock. This was the first failure of the redesigned nut 
lock and it substantiated a report from Garrett . that a rock­
ing resonance in the axle-to-gearbox coupling had been noted 
in test stand data corresponding to the 60 to 70 mph speed 
range. 

The No. 1 wheel/axle/gearbox assembly was replaced and 
another test run made on April 30, 1975. The car was smooth 
at all speeds up to ·94 mph. The cars were taken to PATCO on 
the evening of May 1, 1975 and engineering test data runs 
were conducted on the Lindenwold line in the early morning 
hours of May 2, 1975. The test instrumentation was removed 
from car No. 2 at the Lindenwold Shops on May 5, 1975. 

4.8.6 VIP Ceremonies 

A dry run over the VIP route was conducted on March 3, 
1975. The cars were cleaned on March 3 and 4 in preparation 
for the VIP Ceremonies which were held at the Pattison Avenue 
station on March 5, 1975. The inaugural run went from Patti­
son to Erie and back to Walnut - Locust where the VIP contin­
gent of approximately 200 debarked. 
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4.8.7 Revenue Service 

Summary 

Revenue service was conducted on the Broad Street Sub­
way from March 6, 1975 to March 13, 1975 and from March 27, 
1975 to April 15, 1975. Revenue service was interrupted by 
a transit workers (TWU) strike at SEPTA during which time 
the SOACs were taken to the PATCO Lindenwold Shops for storage. 

Revenue Service Days 
Round Trips Scheduled 
Round Trips Made 
Availability 
Total Passengers (Est.) 
Total Miles 

Method of Operation 

23 
127 
121 

95% 
60,000 

3,000 

The SOACs were operated out of the Fern Rock Shop as an 
extra train on the Broad street Subway, where the hours of 
operation were, 9:40 AM to 2:15 PM and 6:33 PM to 9:14 PM 
weekdays and 9:39 AM to 4:29 PM on Saturdays. Each weekday 
the SOACs were laid up at Fern Rock from 2:15 PM to 6:33 PM 
to miss the evening rush hours. Trip schedules are presented 
in Appendix III. 

Passenger Reaction 

Passenger loads ran moderate-to-heavy on SEPTA. As in 
the other cities, a hostess was employed to hand out litera­
ture and answer general questions. The SEPTA riders were 
very pleased with the SOACs, primarily because they repre­
sented such a dramatic improvement over the regular equip­
ment in ·use on the Broad Street Subway. These cars are very 
old, the newest having b een built in 1938. Very few criti­
cisms were received. 

Special Trips 

On April 5 and 6, 1975, 16 roundtrips were conducted 
from Pattison Avenue to Erie for Boeing Vertol employees and 
their families. Approximately 1800 passengers were carried 
and the cars were very well received. 

' One Sunday double run was conducted on April 13th for 
the Philade lphia Chapter o f the National Railway Historical 
Society. Approximate ly 60 rail fans partictpated in this 
trip which included the Ridge Avenue Line. 
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Availability 

One electrical and three mechanical failures (see 
Maintenance, Section 4.8.8) resulted in the cancellation 
of six trips. A total of 127 trips was scheduled during 
this period. Availability was 95%. 

4. 8. 8 Maintenance 

Wheels were trued on a Stanray machine at the Penn 
Central 30th Street Shops before going to SEPTA. No problems 
were noted during the initial test running and during revenue 
service on SEPTA where speeds were less than 50 mph. While 
travelling to Lindenwold on the PATCO line during a transit 
worker strike at SEPTA, vibration was noted in both cars near 
70 mph. Wheel concentricity measurements showed the wheels 
which had been cut on the Stanray machine to be out-of-round 
from .022" to .060". These wheels were re-cut on the SEPTA 
wheel lathe at Fern Rock after completion of revenue service 
and before the engineering tests. All wheel concentricities 
were within .007 11 TIR after the re-cutting. 

Vibration was still evident on Car No. 2 during the 
engineering test runs at speeds between 70 and 75 mph (see 
Section 4. _8. 5 Testing) • The source of this vibration was 
determined to be a rocking resonance in t.~e splined coupling 
of the No. 1 gearbox caused by failure of the retaining nut 
lock with a resultant loosening of the splined connection. 
The wheel/axle/gearbox assembly was removed and replaced. 

The following is a list of significant maintenance 
actions accomplished in Philadelphia. 

DATE 

2-19-75 

2-23-75 

MAINTENANCE ACTION 

Car No. 1 - Re-cut wheels on axles No. 1, 2 and 
4 using Penn Central Stanray machine to get 
proper flange contour and remove flatso 

car No. 2 - Same for axles No. 1, 3 and 4. 

car No. 2 Wheel No. 4B rim rotated approxi­
mately 3/8 11 on the hub showing a 2 1/2 x 1/16" 
tear in the elastomer on the outside wheel faceo 
Replaced wheel axle set. 
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DATE 

2-25-75 

2-26-75 

3-04-75 · 

3-07-75 

3-08-75 

3-12-75 

3-21-75 

3-23- 75 

3-24-7 5 

3-27-75 

3-29-75 

MAINTENANCE ACTION 

car No. 2 - Replaced tumbler in master con­
troller key switch. 

Cleaned and lubricated electrical coupler 
pins, both cars. 

car No. 2 - No. l traction motor cooling 
fan intake cover plate and screen damaged 
in contact with 600V third rail pot con­
nector. Shortened cover plates by removing 
2 11 from vertical dimension, both cars. 

Car No. 1 - Replaced blown fuse in knife 
switch box. 

Car No. 2 - Replaced blown main light 
switch fuse. 

car No. 1 - Repaired cracked aftercooler in 
brake air compressor. 

Car No. 1 - Speedometer inoperative trom 0 
to 10 mph. Replaced P/N 172 x 0430 unit • . 

Car No. 1 - Replaced cracked aftercooler in 
brake air compressor. Installed aftercooler 
from spare compressor. 

car No. 1 - Cracked aftercooler (recent replace­
ment). Removed air compressor and modified 
aftercooler using an 18 11 length of flexible hose. 
Reinstalled air compressor. 

car No. 2 - Cracked aftercooler in brake air 
compressor. Sarne corrective action as Car No. 1 
above. 

car No. 2 - Axle No. 2 flanged coupling retain­
ing nut loose. Possible _bearing failure. Re­
placed wheel/axle/gearbox set. 

Car No. 2 - No. 2 traction motor cooling fan 
b e aring failed. Motor burned out. Repaired 
motor and installed new bearings. 

Car No. 2 - Three chopper thyristors failed. 
Replaced A-1 and A-2 chopper drawers. 
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DATE 

3-31-75 

4-02-75 

4-03-75 

4-14-75 

4-18-75 

4-21-75 

4-25-75 

4-29-75 

MAINTENANCE ACTION 

Car No. 1 - Replaced leaking air compressor 
hose. 

Replaced bearings in No. 1 traction motor 
cooling fan, both cars. Preventative. 

car No. 2 - Replaced leaking air compressor 
hose. 

car No. 1 - Repaired trip cock air pipe failure, 
No. 1 truck. •. 

Car No. 1 - Re-cut wheels on axles No. 1, 2 
and 4 using SEPTA wheel lathe to correct out­
of-round condition. 

car No. 2 - same for a:Ll four axles -~ 

Car No. 1 - Repaired leak in copper tubing on 
brake air compressor. 

car No. 2 - De-trucked and interchanged axles 
No. 2 and 3. Found cracked spacer on inner 
race of Axle No. 2 A side. To be replaced 
at next wheel change prior to PATCO operation. 

car No. 2 - Axle No. 1 flanged coupling retain­
ing nut lock tabs broken and nut loose. Re­
placed wheel/axle/gearbox set. 
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5. SOAC PUBLIC REACTION SURVEY 

As part of the SOAC demonstration in the five cities 
a public reaction survey was conducted. The purpose of 
this survey was to measure the reaction to the SOAC cars 
and the various features incorporated in these cars. 

The survey utilized two different questionnaires and · 
sampled two separate groups of people. One group was composed 
of people who were randomly selected onboard the SOAC cars. 
These people were asked the question "How would you rate (How 
fresh the air in the car is) for the new car you recently 
rode on"? The phrase in parenthesis named the different 
features incorporated in the SOACs. This questionnaire is 
referred to as the Rider Questionnaire. 

In order to compare the results of the S.OAC riders 
against the expectations or desires of the public a second 
questionnaire was administered to randomly selected people 
living in the areas served by the transit lines on which 
the SOAC was demonstrated. These people were asked the 
question "How important is (the freshness of the air in 
the cars)"? The phrase in parenthesis names the various 
aspe cts that were to b e rated. This questionnaire is re­
ferred to as the General Questionnaire. 

Both surveys were conducted by telephone. Pe ople were 
contacted on the SOAC cars and asked to participate in a 
telephone survey. They were then contacted by telephone within 
the next few days to complete the questionnaire. The General 
Questionnaire was completed by calling people at random in the 
service area and asking them to participate in the survey. 

Responses were obtained from 1200 p eopl e for each 
questionnaire, a total of 2400 interviews were thus con­
ducted. Two hundred responses were obtained to each ques­
tionnaire in the cities of Boston, Cleveland, Chicago and 
Philadelphia. Four hundred responses to each questionnaire 
were obtained in New York (approximately 100 on each of the 
f our lines that SOAC ran) • · 
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A slightly different scoring was used on the Rider 
Questionnaire than on the General Questionnaire •. The scor­
ing for the General Questionnaire was from Oto 100, with 
100 being very important and O being unimportant. The 
scoring for the Rider Questionnaire used a scale from +100 
to· -100, with +100 being very favorable and -100 being 
most unfavorable. 

The following is a summary of the results of this 
survey. A complete reporting of the survey and survey 
results is contained in "Volume 4, Public Reaction Survey." 
of the SOAC Development Program Final Report. 

5.1 SUMMARY GENERAL QUESTIONNAIRE RESULTS 

Figures 5.1-1, 2, 3 give summarized results of the 
General Questionnaire for the combined five cities sample. 
Figure 5.1-1 gives some of the General Questionnaire popu­
lations characteristics plus a few reference statistics 
for the U.S. population. 

Figure 5.1-2 lists the results of the General Question­
naire in rank orde r, highest first. The average score for 
each feature is also given and in the intensity column is 
listed the percent of the p eople that gave the item the max­
imum possible score .(100). 

As a note of caution,differences in avera e ratin s of 
less than 2 between items shou d not be considered as statis­
tically significant. 

The first three items on the list, "The cars being 
safely built so not to contribute to accidents", 11Freedom 
from criminals and vandals" and "The cars not breaking down 
and causing delays" are of essentially equal importance and 
significantly more important than the lower listed items . 
The number four item "Having a handhold if you have to stand" 
while being less important than the first three items is 
significantly higher than the rest. These first four ~terns 
also have very high intensity ratings with more than t wo thirds 
of all the respondents giving a maximum score to these items. 
The importance of the cost of the fare ended up with approxi­
mately a middle rating . The lowest item was "Having carpeted 
floors." 

Figure 5.1-3 presents the same information as in Figure 
5.1-2 but in a graphical form that visually indicates how 
much difference exists between various items. Comparisons 
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GENERAL QUESTIONNAIRE 

FIVE (5) TOTAL 

AVG. RATING 

1. Safely Built 

2. Freedom From Criminals & Vandals 

3. Not Breaking Down & Causing Delays 

4. Having a Handhold 

5. Interior Cleanliness 

6. Doors-Easy Entry/Exit 

7. Temp .-Ai.r Quality 

8. Smooth Ride 

9. No Smoking 

10. Having a Seat 

11. Route Map 

12. Cost of Fare 

13. Bright Lights 

14. Announced Stops 

is. Low Noise 

16. Wide Ais'les 

17. Seeing Out 

18. Bright Colors 

19. Tinted Windows 
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Safety From Accidents 
Freedom From Vandals 
Not Breaking Down 

Interior Cleanliness 
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of the relative importance between highly ranked items can 
be made by inverting the scale and using 100 percent as 
the reference point, e.g. "Having a handhold" is twice as 
important as "Having a seat" and three times as important 
as "Wide aisles". 

5.2 SUMMARY RIDER QUESTIONNAIRE RESULTS 

Figures 5.2-1, 2 give summarized results of the Rider 
Questionnaire for the combined five cities sample. Figure 
5.2- 1 gives the Rider Questionnaiie population statistics 
comparable to the General Questionnaire statistics presented 
in Figure 5 .1-1. 

Figure 5.2-2 presents the results of the Rider Ques­
tionnaire and compares these results with the results from 
the analogous questions from the Gene ral Questionnaire. 

The listing of questions in Figure 5.2-2 is by their 
ranking from the General Questionnaire, the most important 
question listed at the top. This chart shows whether the 
SOAC (Rider Questionnai re result) exceeded or fell short 
of the populations e xpectations (General Questionnaire re­
sult). The Rider Questionnaire average rating is indicated 
by the circle and the General Questionnaire a verage rating 
is indicated by the triangle. 

While reviewing Figure 5.2-2 it is important to remem­
ber that the question asked on the Gene ral Que stionnaire was 
11 How important to you is •.• ?" while the question asked on 
the Rider Questionnaire was "How would you rate ..• ?" The 
one deviation from the standard question on the Rider Ques­
tionnaire was the question concerning the cost of fare. 
That question was "Would you be willing to pay 5¢ more to 
ride a car like SOAC?" 

Generally the SOAC was close to or exceeded the expecta­
tions of the public. The two e xce ptions are the questions re­
garding fare and having a handhold if one must stand . The 
difference between responses on the f are questions is readily 
understood from the difference in the questions asked on the 
two surv e ys; the SOAC rider was asked if he would be willing 
to pay a premium to ride SOAC - h e is not. The difference on 
the handhold que stion is un derstandable when the relat ive l y 
fewer number of handholds on SOAC is compared with the number 
on most othe r r apid t ransit cars. 
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IMPORTANCE OF FEATURES VS SOAC PERFQR,M,A.NCE 
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5.3 INDIVIDUAL CITY RESULTS 

Figures 5.3-1 through 5 present the General Question­
naire results from the cities of New York, Boston, Cleveland, 
Chicago and Philadelphia. These figures are similar to 5.1-3. 

Figures 5.3-6 through 10 present the Rider Question­
naire results from the five cities. These figures are simi­
lar to 5.2-2. 
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GENERAL QUESTIONNAIRE RESULTS - BOSTON 
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. GENERAL QUESTIONNAIRE RESULTS - CLEVELAND 
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GENERAL QUESTIONNAIRE RESULTS - CHICAGO 
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GENERAL QUESTIONNAIRE RESULTS - PHILADELPHIA ' . 
" 

SAFETY FROM ACCIDENT 
NOT BREAKING DOh

1
N } 

FREEDOM FRO~l CRIMINALS 
EASY ENTRY/EXIT . 

NO SMOKING 1 
HAVING A SEAT J 

S?-1OOTH RIDE J 
DRIGU'f LIGIJTS --
MAP OF ROUTE 
WIDE AISLES 

LO\'i' NOISE } 
COST OF FARE 

TINTED GLASS 

'! 

AVG. RATING 

100 
HAVING A HANDHOLD 

90 
(CLEAN INTERIOR 
lTEMP. AIR QUALITY 

STATION ANNOUNCEMENTS 
80 

SEEING OUT . 

70 

BRIGHT COLORS-------------~ 

. ) 

: CARPETING 

60 

50 

40 

30 . 

20 

10 

0 
LINEAR SCALING OF IMPORTANCE 

Figure 5 .3-5 
126 



NEW YORK 

IMPORTANCE OF FEATURE VS SOJ\C PERFORi·tANCE 

TEMP. - AIR QUALITY 

HAVING A HANDHOLD 

EASY .ENTRY/EXIT 

RIDE 

COST OF FARE 

NOISE 

BR;I:GH'.I' LIGHTS 

.HAVING A SEAT 

WIDE AISLES 

SEEING OUT 

BRIGHT COLORS 

XINTED GLASS 

CARPETING 

.. 
I 
A0 

I 
.It!) 

I 
. A-----0 

I .. I 
8 G 

I I 
, 

.I 
~ 

8 0 
I 

. I I . 18 I 
0 

I . I I 
& 0 

I I 
8. 0 

I . h---------0 

. I I 8,------------0 

I 
~.....---------------0 

J-J --+----+----+---+----+---t--i-·--1 

20 30 40 50 60 70 80 90 100 

Figure 5.3-6 
127 

SOAC RIDER 

GENERAL 

I . 

·? 



. ' BOSTON I • 

IMPORTANCE OF FEATURE VS SOAC PERFOR~~1NCE 

HAVING A HANDHOLD 

TEMP. - AIR QUALITY 

COST OF FARE 

EASY ENTRY/EXIT 

·RIDE 

BRIGHT LIGHTING 

HAVING A SEAT 

WIDE AISLES 

NOISE 

SEEING OUT 

BRIGHT COLOFS 

TINTED WIND0\'1S 

CARPETING I 

& 

I 
20 

-. I 

I 
0 

I 

I . I 

I 

i 
I 

I • I I 0------e I 

I 
-~ 

8. 

I . 

~ 

.. , I 
~ 

I 
&-0 

I 
ts::) 

I 
0-A 

I 
A-0 

I . I I ; 
&-----0 

1 I 
D. G 

I I 
IA 0 

I 
G · 

l 

30 40 50 · 60 70 80 90 100 

AVG. RA.TING 

0 SOAC RI DER 

8 GENERAL . 
F igure 5 . 3 - 7 

1 28 



CLEVELl\ND 

t ' 

IMPORTANCE OF FEATURE VS SOAC PERFORMANCE 

I I I I 
HAVING A HANDHOLD 0---8 .. 

I 
' HAVING A SEAT a 

EASY :;:NTRY/EXIT I I I 

0--A 

"RIDE l I I . 

0-b 

TEMP. - AIR QUALITY 
I . I 

8-0 
~~: 

I 
t COST OF FARE 

{~ 

D> 

I· 
BRIGHT LIGHTING I I I 

!1 b----0 

I I ·I 
WIDE AISLES f.:r---0 

I I 
NOISE b----0 

~; I . I 
SEEING OUT fl) , · 

TIN'l'ED NINDOl·lS 
I 

6 0 

-
f 

I 
BRIGHT COLO?S ~ 0 

CARPETING 
b. 0 

20 30 40 50 60 70 80 90 J.00 

AVG. RATING 

Q SOAC RIDER 

£::,. GENERAL 

Figure 5 . 3-8 
129 



CHIC1\GO 
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6. CONCLUSIONS 

6.1 SOAC successfully achieved its overall objective of 
demonstrating the best available technology to transit 
authorities and the riding public in five major cities. 
In so doing, the cars demonstrated that they met their 
design objective of being adaptable to the specific opera­
ting requirements of five different transit properties. 

6.2 The SOACs were well received by the riding public; 
particularly the smooth ride, low noise level, air con­
ditioning, interior appointments and high light level. 

6.3 The motormen assigned to SOAC were enthusiastic about 
the car and found the smooth response, fine control and · 
automatic speed maintaining system particularly desirable. 

6.4 The DC-DC chopper used for propulsion control pro­
vided smooth acceleration as designed and proved to have 
excellent reliability. 

6.5 The back-to-back pantograph installation on SOAC re­
sulted in excessive arcing of the contact strips on the aft 
pantograph. For a two-car train, pantographs would be better 
located at the No. 1 end of each car. 

6 . 6 Additional handholds should be provided for standees, 
particularly in areas where bench (longitudinal) seating 
is used. 

6.7 A significant portion of the riding public would pre­
fer more windows in SOAC so that wayside station signs could 
be read more easily. This is particularly important in 
crowded conditions. 
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6.8 Although most riders believed that the SOAC stylized 
interiors would not stand up to vandalism, virtually no 
vandalsim was experienced in 20,000 miles of operational 
evaluation . Even though one guard was provided in each 
car, it is evident that there was a tendency for the rid­
ing public to appreciate and care for the improved environ­
ment. 

6.9 End signs showing destination are of great assistance 
to riders waiting on the platform. Portable signs were 
inserted behind the windshield on SOAC to provide this 
information. _ 

6.10 Maintenance requirements were encountered in the 
cities that were not encountered at the TTC and could be 
traced to large differences in the quality of the track 
and road bed. · Motor power cable failures, lateral shock 
absorber mount failures, and various pipe failures can be 
attributed to the more severe environment. Des i gn changes 
were made and others should be incorporated- in future design 
applications. . 

6.11 Four resilient wheel elastomer bond failures were e x ­
p e rienced on SOAC, which uses tread brakes. Batch process 
controls during wheel assembly were considered to be a factor 
in all four failures. In addition, two of the four failure s 
were the direct result of parking brake malfunctions and one 
failure occurred during on-the-car whee l cutting. 

6.12 SOAC experie nce with on-the -car wheel truing of re­
silient wheels was unsa tisfac tory . Out-of-round conditions 
resulte d in all cases using two differe nt machines of the 
same type. 

6 . 13 Problems were encounte r e d with movement of the alumi num 
centered resilient wheels on the steel axles, making it n e c e s­
sary to install axle end caps. All instances occurred in 
Cleveland. Compatability of SOAC to the existing track 
geome try may have b e en a contributing factor. The c ause of 
this problem was not satisfactorily determine d. BART ex­
p erienced some of the same type of problem. 
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6.14 SOAC traction motor blowers are the principal con­
tributors to a 70 dbA exterior sound level at zero speed. This 
is particularly noticeable when the cars are standing in a 
stati6n~ - As ~oted ~n Volume 1, page 145, the traction 
motor blowers are the major source of wayside noise under 
35 mph. The traction motor blowers, however, are con-
sidered to be an essential advancement presented by SOAC; the 
wayside noise appears noticeable but not objectionable. 

6.15 The passenger reaction survey results indicate that 
a) the SOACs offered effective improvements in most features 
rated as important by the public, b) more handholds should 
be provided for standees, and c) carpeting is not particularly 
desired on rapid transit cars. 

6.16 The SOAC passenger survey shows that the SOAC rider 
tends to rate improvements, such as ride quality, noise 
levels, internal light intensity and others, higher as a 
result of having directly perceived them than does the general 
public which has not perceived them. 
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P.M. Caldwell 
N. · Ma:rcus 

137 

___ RETENTION REQUIREMENTS 

COPI ES FOR MASTERS FOR 

1 Month 

r, !? •.•,..,~ t."' "' 

r, ra 1 . ;·- - ·· . - . ... 



,~-. 
;. . ... . , 
\ . i 
'-,./ 

SOUTHEASTERN PENNSYLVANIA 

TRANSPORTATION AUTHORITY 

SOAC CLEARANCE CAR RUN 
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SOAC CLEARANCE CAR RUN 

DATE: 8/10/73 

ATTENDED BY: 

BOEING: 

Mr. F. M. Caldwell Boeing 

Mr. A. K. Griffin Boeing 

Mr. Matthew Lacko Boeing 

Mr. Troy Bomar Boeing 

Mr. G. A. Hix Boeing 

Mr. Ray A. Oren Boeing 

Mr. Don Stabalito Boeing 

CITY OF PHILADELPHIA: 

Mr. Stan Carroll 

Mr. s. Robert Rubin 

Mr. Carl C. Hartmann 

SEPTA: 

Mr. Joseph O.· Wagner 

Mr. A. K. Bhattacharyya 

Mr. Norman Marcus 

Mr·. Andrew w. Maginnis 

Mr . William J. McDevitt 

Mr. David Caddick 
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t:'ern KOCK 

Express 
Olney 

Logan 

~yoming 

Hunting Park 

Erie 

Allegheny 

North Phila 

Dauphin-Susquehanna 

Columbia 

Girard 

Fairmount 

. Spring Garden 

Race-Vine 

•. 

· Walnut-Locust 

Lombard-South 

Ellsworth-Federal 

Tasker-Morris 

Snyder 

Oregon 

Pattison 

Local 

BROAD STREET LINE 

Broad-Ridge Spur 
Peak Service 

City 
Hall 

Broad-Ridge Spur 
Off-Peak Service 

:. 

8th & Market 
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B. S. S. LINE SOAC CLEARANCE CAR RUN 

This clearance report is based on Plant Maintenance 

& Construction Department Drawing Nos. 6-J-5200,6-J-5193 

and 2-W-15520. 

Six (6) clearance templates conforming to the shape 

of the state of the Art Car were made up of 3/4" plywood. 

Attached to this plywood were metal feelers which included 

maximum roll of 6 =-3/4•, plus a 6" clearance line; also 

2 front end clearance templates conforming to the sl9pe 

of the car neglecting roll or clearance were made up of 

¾" plywood. These car outline templates were attached to 

the skeleton clearance car. 

The arrangement of these templates and the mumbering 

of the metal feelers are shown on attached plans. 

The clearance car was pushed by a 2 car #81 Brill 

unit very slowly through the subway in the early morning 

hours during the period August 10, 1973 through August 13, 

1973. Under the heading "Remarks," the figures represent 

the amount metal fingers were encroaching on obstruction. 
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SOAC CLEARANCE CAR RUN 

B. S. S. LINE 

Broad Street Subway Northbound, express & local, Southbound 

local, including all crossovers • 
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SOAC CLEARANCE CAR RUN 

DATE: 8/10/73 - a.m. 
R.B./8 

South from Fern Rock - Mid Car 

Feeler Number 

29--31,34,35 

27-28 

27-28 

35-36 

29-31 

34-35 

40-41 

27-

29-30 

29--31 

40-41 

29--31 

34 

27--29 

40-41 

27--31 

Remarks 

1-2" 

3" 

8½" 

1" 

l" 

3½" 

2" 

1-2" 

1-2" 

511 

1-2 11 

1 II 

2-3" 

3" 

3-4" 

143 

Striking Obstructions 

Olney Platform -

Mid Olney Platform 

Markers 4,5,6,7,8 

Switch Box 150' North of Logan 

Lights or Brackets 

At Logan 

South Box at Logan 

.Signal Box out of Logan 

Signal Box 200' North of Wyoming 
(18-473) 

At Wyoming 

Signal Box Leaving Wyoming 

At Roosevelt Express Overpass 

Signal Box before Huntington Park 

At Huntington Park 

Signal Box after Huntington Park 



{:;«) 
•:, :..: .. , 

_,. ~-) 
:··"-t·~ 

..... ___ ., 

Feeler Number 

31-32 

29-34 

27-28 

28-32 

35 

29-30 

40-41 

30-31 

29-31 

28--32 

28 

27-28. 

29--32 

35 

31 · 

. 34 

29--31 

34 

30-31 

40-41 

29--31 

30 

29--32 

Remarks 

1-3" 

1-311 

9" 

2-3" 

1-211
. 

2-3" 

5 II 

1" 

1-2" 

3-4" 

4" 

7" 

2-4" 

3" 

1-2" 

1-2" 

1-"2" 

. 211 

5" 

1-2 11 

1 II 

2-3 11 

-
144 

Striking Obstructions 

Concrete Abutments 

Water pipe Before L-24 Signal 

AYErie 

Signal Box South of E~i~ 
(3 Signal Boxes) 

Flourescent Light Fixtures 

Sign~l Box North of Alleghany 

At Alleghany 

Signal Box South of Alleghany 

Signal Box South of Alleghany 

Signal Box 2B-294 

<!;:able North of North Philadelphia 

At North Philadelphia 

Safety Gate at South end of North 
Philadelphia 

Light Fixtures 

Signal Box 28~261 

Ticks Light Fixtures 

Signal Box 2B-241 & Next Signal Box 

Light Fixtures 

Signal Box LB-230 

At Susquehanna 

Signal Box 2B-233 & Next Signal Box 

Signal Box 28-202 & Next Signal Box 

Signal Box 2B-183 & 1B-173 



. ~'~. 
~ :. •:~ · .. ~ ·: 
' -· ... / 

.:··'.''). 

<·.:v 

Feeler Number 

40-41 

28--32 

34--36 

29-32 

34-35 

27-28 

29--31 

29--31 

27-28 

27-28 

2a.:.32 

41--45 

27-28 

41-45 

46 

31-32 

27-31 

40-41 

44-46 

27--31 

29-30 

27-28 

49-50 

Remarks 

6" 

2-3" 

4" 

2" 

1;...2 11 

9" 

2" 

2-3" 

8" 

8" 

3-411 

4" 

8" 

1-2" 

1-2" 

1-2 11 

311 

2-3" 

2-3" 

3-4" 

711 

145 

Striking Obstructions 

At Columbia 

Signal Box 28-164 & 28- 152 

Sign Brackets 

Signal Box 

Light .Fixtures 

At Girard 

Signal Box North of Fairmount 
(3 Boxes) 

Fairmount 

Signal Boxes out of Fairmount 

At Spring Garden 

At Race 

Safety Gate North of City Hall 

At City Hall 

At City Hall 

Hit Boxes in City Hall 

Hit Wall in City Hall 

Signal Boxes 

Signal Boxes North of Walnut 

At Walnut 

Signal Box L-16 & Next 

· signal Box 15B-30 

Electrical Junction Box near Exit 

At Lombard 

Signs in Lombard 



(,--~~} 
( _.:_., 

Feeler Striking Obstructions Number Remarks 

29-30 4-5" Safety Gate South Lombard 

29-30 3" Signal Box 

43--47 311 35B-77 

27--32 311 35B-77 

30--32 Safety Gate At Elsworth 

27-28 9" At Elsworth 

44--46 1-2" Signal 35B-120 

35 2-3" Light Fixtures 

27--32 1-2" Signal Boxes 

44 l" 35B-144 

43--45 1-2" 35B-153 
,-..,.) 
\~-.~~/ 27-28 9" At Tasker 

42--45 4-5" 35B-170 

35 1-2" Light l:-"'ixtures 

29--32 & 34 1-2" Hits Steel Girders North of Snyder 

21.;.28 8" Snyder 

33 1-2" Pipe on Wall 

32--35 1-3" On Wall 

32-35 4_:5 II On conduit 

29-33 9" Safety Gate at Oregon 

27-28 8-9" At Oregon 

29--31 10" Safety Gate South Oregon 

31--33 l" On Wall 

31--33 3-4" On conduit 
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·-, 
. -::1 .. ' ~ .,. 

Feeler Number Remarks Striking Obstructions 

30--35 1-3" On Wall 

36 & 35 6 II On Signal Box 

.. 40--48 3-4" Signal R20 

40-41 6" At Pattison 
. 

40-46 9-10" Stati on Oper ator at Pattison 

i ! 

\ .... ----! 
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SOAC CLEARANCE CAR RUN 

DATE: 8/10/73 
R.B./S 
South from Fern Rock 

' 
North Bound/South Bound 

Station to Station Feeler Number Striking Obstructions Remarks 

Fern Rock 10,11,11 2" 

8,10,9 Car Marker Sign 211 

South end of Admin- 47,48 211 
,.•J~'>. 

istration building 
(. ' ·--1 "--~~> Through Curves 27,34 Car Marker Lights . 311 

Over Third Rail 1,2 411 
(Very close) 

Olney Street (5600 N) 28,27 Platform 8½11 

Olney Street (5600 N) 53,56 Outline of car to 8, 8½11 

platform 

Olney (South Road) 40,41 No. 2 Track 411 
R.H.S. 

36,35' Car Marks 311 

9 Car Marks 3" 

9,35 Car Marks 311 

North Logan 29,30,34 Pillar Lights 2" 

Logan 40,41,15,16,66 Platform 5 II 

67 

, .. After Logan 29,30 Pillars 2" 
t ......... ..... ,Y (4900 Block) 1 48 



(S) .. _ _. _ _;.· 

~tation to Station 

After Logan 

Wyoming Platform 

Wyoming Platform 

After Platform 

Huntington Park 
Platform 

Huntington Park 
Platform 

Huntington Park 
. Platform 

Huntington Park 
Platform 

Huntington Park 

Feeler Number 

22 

14,15 

40,41,66,67 

29,30,31 

40,41 

66,67 

14·, 15 

1,2 

4,5,6 
, ~ .. Platform t> ,:') --~.y· 

i ~-.. .,..,.· 

After Huntington 
Park Platform 

Erie Platform 

Erie Platform • 

After Erie 

Alleghany Platform 

Alleghany Platform 

34,32,29 

6,7,8,9,10 

22,48 

1,2,28,27 

27,28 

4,5,30,29 

14,15,41,48 

4,5 

North Philadelphia 27,28 
(South End) 

After N. Philadelphia 4,5 

After N. Philadelphia 29,28 

149 

Striking Obstructions 

Signal 

Platform 

Platform 

Leaving Pillar 

Platform 

Platform 

Platform 

Signal Box 

Signal Box 

Pillars 

Signal L-24 

4-Mark 

Platform 

Platform 

Signal 

Platform 

Signal 

Remarks 

5 fl 

5 II 

3" 

5" 

511 

5 II 

l II 

311 

3" 

3 II 

2" 

5" 

9"_ 

4" 

5" 

2" 

911 

Platform 7-8 11 
(South end N. Philadelphia) 

2 II 



' station to Station 

Susquehanna Daulphin 

Susquehanna Daulphio 

Susquehanna Daulphin 

Susquehanna Daulphin 

Columbia Platform 

After Platform 

After Platform 

Girad Platform 

After Girad Platform 

Fairmount Platform 

Spring Garden 

Feeler Number 

14,15 

40,41,68 

10 

31, 29 . 

Striking Obstructions 

Platform 

conduit pipe 

Pillars 

14,1~,40,41,67,68 Platform 

30,29 Signal Box 

8,9,28,27 Car Mark 

1,2,3 Signal Box 

14,15,47,48 Platform 

28,27,1,2 

(~'') City Hall 
~:_~/ 

21,20,1,a, Block Mark 

\ j 

Clty Hall 

City Hall 

Wal nut -Locust 

City Hall 
. 

22 

23,22 

40,41 

South Penn. Sq. 7,8,9 
(Crossover S. of S. Penn) 

South Walnut-Locust 

South St. Platform 

22,21 

29,30,31 

1,2,23,22 

20,19,18 

. 43,42,44,46 

6,7,8,4 

150 

. 
Block Mark 

Marker 

On Wall 

Column 

Signal, Crossover 
No. 2 Track 

Lights Conduit 

Platform 

3SB-60 

Signal 

Signal Box 

Remarks 

5 II 

511 

211 

311 

6 II 

311 

8" 

5 II 

311 

511 

911 

2" 

2" 

8" 

5-6" 

111 

2" 

3 II 

5 II 

311 

3 ti 

311 



·_:,:,·· i:station to Station 

(".") 

Elsworth Federal 
Platform 
-

Platform 

After Platform 

Tasker Morris 

After Sign 

Snyder 

Snyder 

Snyder Platform 

Snyder & Oregon 

Oregon Station 

Feeler Number 

43,44,45,46,19 
20,18,21 

22,23 

1,2 

32,31,30 

21,22 

21,45,46 

3,.4, 5 

6,7,8,9 

19,18,17 

22 

19,18,17 

1,2,28,27 

22,23 

17,18,19,20_ 

22 

22,21, 19,18 

9 

9 

21,22 

1,2,28,27 

6,7,33,32 

-1,2,3,4,5 

32,36,30 

1,2,28,27 
151 

Striking Obstructions 

Signal 3SB-77 

Signal 

Platform 

Hard Rail 

Operating Sign 

Signal 3S8-120 

Signal Box 

Conduit 

Signal 3S8-144 

Operating Sign 

Signal 3Ss-1s·3 

B-Sign 

Signal 35B-17 

Lights 

R2 
T 

Car Marker 

Column 

R-4 

Platform 

Conduit 

Touching Wall 

Air Line 

Platform 

Remarks 

4" 

2" 

511 

5" 

3" 

311 

3" 

3 II 

3 II 

311 

3-_4 II · 

5 II 

311 

5 II 

211 

411 

4" 

2" 

3 II 

511 

411 

4" 

-, 3 II 



.· - "">, 
•• ~:- ' ·~ • _? 

•~/ \Station to Station 

/ 

Oregon Platform & 
Passing over 

Pattison Platform 

Feeler Number 

l,2,3,4,S,28,29 

33,32,7,6 

3,10,32,31 

9,10 

22,21,19,18,17 
60--50 

19,18,17,16,43 
44,42 

' 
152 

Striking Obstructions Remarks 

6" 

Air Pipe 4" 

Touching Wall 

Car Mark 5" 

R20T 

Platform 8 II 



· ... · . .-. ~ . :/ . -~· 1 

DATE: 8/13/73 
R.B./B 

North from Pattison 

Feeler Number 

. 60, 67, 41-40 

43-50,68-72 

53-55,27-31 

27,28,29 

29-31,53-57 

34-35,57 

27-28,53 & 54 

29-55 

33,34,35,57-59 

27e;-28-53-54 

SOAC CLEARANCE CAR RUN 

Remarks 

3" 

3" 

311 

okay 

okay 

6-7 11 

3-411 

okay 

1" 

okay 

6" 

okay 

okay 

1" 

3" 

okay 

. 6-7" 

okay 
153 

Striking Obstructions 

Pattison 

Safety Gate North Pattison 

South Bound 4SB-330 

4SB-310 

4SB-290 

Oregon (Safety Gate Office) 

Safety Gate North Oregon 

4SB-243 

Electrical Junction Box 

4ss.:..213 

At Snyder 

L-10 

4SB-192 

Junction Box 

Exit Sign 

4SB-l 70 

At Tasker 

4SB-153 



{S) 
Feeler Number Remarks Striking Obstructions 

31,57 l" Exit Sign 

okay 4SB-123 

okay . 4SB-120 

27-28,53,54 7-8" Federal 

okay 4SB-112 

55 111 Electrical Junction Box 

okay 4SB-91 

29-30,35 1 It Junction Box 

31-34,57-58 1-2" Exit Sign 

okay 4S8-72 

okay 45B-60 

c::.\ "j) l0~·1 . 
27-2~,53-54 6-7" At Lombard 

okay R-10 

48 ½" Identra Stand 

27-28 1-2" Signal Box 45B-5453 

35,36,61-62 2-3" Side Signs 

okay R-26 

27--37 211 R-22 

66-67-61-62 coming into platform 

·41 2" Walnut 

61-62-36-37 1-2" On signs 

40-41,66-67 3-411 On Walnut 

48,69 ½" R-38 

57-31 ½" Conduit 
1-
-~) 
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{-~-

\'.: .-, } 
. . -

Feeler Number 

66-67-40-41 

33-31-54-62 

46-50 

42-44,68-70 

48-50 

40-41,66-67 

57 

74 

74 
,_h,, 
r _, 

66-67,40 ', ) ~-... 

31-58 

44-47-50,66--74 

27-34,54-60 

69-70,73-74,48-50 

47-69-71 

62-63 

61-63-56-57 

58 

71--74,48-45-46 

62,63,64,66-67~40-41 

61-62,35-36 

57,31 

' , 

Remarks 

6-7" 

3" 

okay 

okay 

2" 

½" 

6" 

½" 

okay 

_,. -·. 
\,,,,;;'\,:;;.,-;; 

3" 

1-2" 

2-3" 

1-2" 

1-2" 

2" 

l" 

Minor ½" 

½" 

3" 

1" 

l" 

155 

Striking Obstructions 

Platform (City Hall) 

Wall (City Hall) 

Signal Leaving (City Hall) 

3B-10 

3B-19 

Sign 

okay 

Platform (Race) 

Conduit 

3B-43 

3B-45 

Spring Garden 

. . 

Conduit, in station (Spring Garden ) 

Signal 

Girad · 

Signs 

Fairmount 3B-67 

Fairmount 

Unknown atFairmount 

3B-83 

3.B-91 

Platform (Girad) 

Car Marker 

Conduit 



(::~ 
>::-:.:~·.;;:1 Feeler Number Remarks Striking Obstructions 

43-49,69--74 1" R-56 

27-31,53-57 311 Electrical Junction Box 

66-74-43-49 2-3" R-58 

66-69-74 ½" Girad 

28-37,54-62 2" Pipe 

59..;60,69 l" Car Marker 

48-50,94-75 2" Sign 

67-68-41 l" Box 

43-50,68-72,70-71 1-2" R-64 

69-70 l" Columbia 

48-43,46,69-77 1-2" 3B-171 

r:;ft, .. 68-69 l" Junction Box 
~- "' l) -5~~ 

43-49-69--72 2" 38-19 

68-69 2" Electrical Box 

44--46,48,49,69--72 38-210 

31-57-58 1" On Conduit continuing to Susquehanna 

43-48,69-72 1-2" 3B-224 

68-69 l" Control Box 

69-72,48-43--46 1-2" 3B-236 ' 

.69-72,48-43--46 1-2" 3B-250 

48-44,69-71 1" 3B-261 

okay 3B-265 

48-74 1" Car Marker 

okay 3B-272 

':3 
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66-67-40-41 

44-69--71 

57 

69-72,43-46 

57..:31 

57-31 

69-72 

43--45,69--72 

68,69 

43--45,69--72 

43-46-69-72 

<· ····:) 44-46-69-72 
.~,_,;,) 

66-67-40-41 

32-34 

29-32, 56-58 

34-35 

69-71 

27-28,53-54 

75-48-49 

44-48 

Remarks 

4-6" 

1" 

1" 

1-2" 

l " 

1" 

1 II 

2" 

2" 

3" 

1-2" 

1" 

okay 

2" 

8" 

okay 

okay 

6-8" 

2" 

okay 

157 

. . 

Striking Obstructions 

North Philadelphia 

38-282 

End of Girad - pipe 

3B-294 

On Condui t 

On Conduit 

3B-313 

Alleghany 3B-331 

Electrical Junction Box 

38-343 

3B-354 

3B-360 

3B-363 

Platform (Erie) 

Valve 2nd of Girad L-34 

Safety Gate, Walnut 

· R-42 

4SB-9 

Light on curve 

Signal 

Platform (City Hall) 

Car Markers 

On Curve 4B-4 

4B-10 



! 
Feeler Number 

27-28-53-54 

53,54,27-28 

56-58 & 29--31 

40-41,66-67 

31-35-57--59 -~;,,. 
t'.) ., 

~- .... : 

53-54,27-28 

58--60 

29-34,52-59 

33-34,57-58 

55-57,29-31 

40-41,66-67 

56-59 

56-57-29-30 

55-58-29-31 

56-57 

Remarks 

okay 

okay 

6" 

okay 

okay 

okay 

6" 

1-2" 

okay 

3 II 

okay 

8" 

l" 

okay 

2-3" 

2" 

l" 

311 

1-2" 

1-2" 

l" 

okay 

158 

Striking Obstructions 

48-19 

4B-20 

Platform (Vine) 

48-26 

4B-43 

4B-45 

Spring Garden 

4B-67 

R-16; 4B-65 

48-83 

Sign 

4B-91 

Girad 

Box 

4B-133 

Start- of Girad 

Pipes or Sign in Girad 

Signal Box 48-161 

Columbia 

Box 

Signal Box 48-182 

Signal Box 

4B-210 

4B-220 



. . 
·. ·, ., 

t-\:(3} 
Feeler Number Remarks Striking Obstructions 

66-67-40-41 4" Susquehanna 

55-58 1" Mark 

. 55-58-29-31 1" Box, Signal On ( 3) 

okay 4B-242 

oaky 4B-264 

okay 4B-272 

27-28,54-56 8" North Philadelphia 

okay 48-212 

55-57-29-30 ½" Station - Girad 

56-57-31 ½" Signal Box 

33-35-58-60 3" Exit Sign 
,. ,;-:--->;~ 

\ -__') 55-:56-58 · Signal Box 3B-313 

66-67-40-41 2-3" Alleghany 

55-57 ½" Girad 

56-58 l" Box 3B-331 

okay 48-333 

55-58 1 II Box 3D-341 

30-34,55-58 2 II Identra on Track 3 

okay 48-463 

53-54,27-28 6-7 11 Erie 

okay L-42 

70-71 Identra Box 

okay L-40 

okay 4B-395 

/ 
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, . ;"":--~~. 
t-~:.; -~,.~~ 
··-.J Feeler Number 

56-57-29-30 

66-62,40-41 

55-29 

66-67-40-41 

29-30,55--57 

55 

66-67-40-41 

;;;~~-l--, · 5 5-29 · ;•,~·. ) 
~ ... . <t· •..:~..:...v 

34-35 

55 

61-62-36-35 

55-57-30,31 

27-28,53-54 

56-60 

69-70-44 

Remarks 

1" 

okay 

3-411 

l" 

okay 

okay 

2-3" 

okay 

l" 

1" 

2" 

1" 

okay 

2" 

1" 

2" 

4-5" 

okay 

1-211 

okay 

½" 

160 

Striking Ob~tructions 

4B-413 

4B-423 

Huntington Park 

· 48-432 

4B-452 

4B-462 

Wyoming 

4B-473 

48-192 
.. 

48-193 

Logan 

48-508 

4B-513 

Exit Sign 

On Signal Box 

Car Markers 

L-68 

Olney L-56 

L-32 

Wall 

L-24 · 



,' ·\ 
\ · ·) 

DATE : 8/13/73 
R. B,. /S 

• C 

North from Pattison 

Station to Station 

Pattison 

· Oregan Platform 

Between Oregan & 
Snyder 

Snyder Platform 

Leaving Snyder 

Tasker Morris 

Elsworth - Federal 
Platform 

SOAC CLEARANCE CAR RUN 

Feeler Number 

S,14 

Striking Obstructions 

Platform 

14,15,16,17,19,20 Signal (#3 Track) 
Leaving Signal 

2 

2 

2,3,4,S 

3,2 

1,2 

3,4,5 

3,6,7,8 

3,4 

3,4 

1,2 

3 

5 

1 ,2 

161 

Signal R-6 

Away from one end 

End of Platform railing 
steps 

Train Phone Box 
(Relay Box) 

Platform 

Cable & Conduit 

Exit Sign 

Signal Box 

Signal Box 

Platform 

Signal Box 

Exit Sign 

Platform 

Remarks 

6 II 

4 II 

3 II 

8" 

6 II 

3 II 

3 II 

3 II 

4" 

3 II 

311 

2" 

2" 

l" 

4" 



.. ,,_,_ .· .--~ ·-:, 

-:~:?} 

Station to Station 

Leaving Elsworth 

Lombard-South 
Platform 

Train Line 

Feeler 

3 , 4 

3,4,S 

1,2 

1,2,3,4 

9 

9 

Number 

EXPRESS 

-Crossover #3 _(Walnut St.) 
#4 Track to #3 Track 

Station to Station 

Walnut-Locust 
Platform 

Walnut-Locust 
Platform (Express) 

#3 Track Express 

Feeler Number 

14,15 

8,9 

4,5,6 

5 

18,17,16 

1 

5 

162 

Striking Obstructions 

Signal Box 

Exit Sign 

Platform 

Telephone Signal Box 

Car Mark 

Car Mark 

Strik ing Obstructions 

Platform 

Car Marke rs 

Platform 

Platform 

Signal R- 38 

Low Signal 

Air Line 

Remarks 

3" 

211 

5 II 

3 II 

3 II 

3-411 

Remarks 

4" 

3 ,, 

3" 

5 II 

2 II 

2" 

1" 

., 



':_.··J··'· 
' •. ,~ ~ 

\.. 

. . 

Station to Station 

City Hall Platform 

Race-Vine Platform 

Leaving Race-Vine 
Platform 

Spring Garden Plat­
form 

Fairmount 

Girad Platform 

Feeler Number 

14,15 

3,4,5,6 

7,8,9,10 

5 

16,17,18 

22,23 

14,15 

5 

5 

17,18 

14,15 

16-23 

5 

2-10 

22,23 

22,21 

22,23 

22,23 

17-20 

10-11 

10 

16-22 

14,15 .1 

163 

Striking Obstructions 

Platform 

Wall 

Wall 

Air Line 

Caution Sign 

Operating Sign 

Platform 

Air Line 

Air Line 

Signal Box 

Platform 

Signal R-12 

Air Line 

Signal & Box, Low Signal 

Car Mark 

Car Mark 

Car Mark 

Car Mark 

3B67, R-28 

Car Marker 

Car Marker 

3B-90, R-60 

Platform 

Remarks 

411 

211 

211 

1" 

211 

2 II • 

4" 

2 II 

l" 

4 II 

4" 

4" 

111 

3 II 

2" 

311 

3" 

211 

3 II 

2" 

1" 

4" 

411 



Station to Station Feeler Number Striking Obstructions Remarks 

10,11 Car Markers 3 II 

5 Air Line J.," 

Leaving Girad 17-23 Signal R-56 2 II 

5 Air Line 2" 

2,3,4,S,9 Signal 311 

22 Telephone Box 2" 

15-23 R-58 ( Signal) 2" 

14-17 Air .Line 3 II 

23,22 Operating Signs 311 

1-10 Signal Conduit 2" 

2-10 Signal Box 3" 

22,23 Operating Sign 2" 

23 Operating Sign 2" 

23 Operating Sign 2" 

14,15 Electrical Box 3 II 

23 Operating Sign 2 II 

22,23 Operating Sign 2" 

18-21 Stop Sign 2 II 

22, 23· Operating Sign 2" 

16-·23 R-64 2" 

5 Aj.r Line 3" 

16-18 Sign 2 II 

22 Car Mark 2" 

17 ' Signal Box 2 II 

( . \ 
' .... ,,,,;./ 
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f · ·. ) 
.'~ 

'Station to Station Feeler Number Striking Obstructions Remarks 

22,23 Car sign 2 II 

23 Car Sign 1 II 

Columbia 18-22 3B-171 3" 

16-17 Electrical Box 2" 

16-17 Signal Box 2 II 

16-21 · 3B-191 2" 

15-16 Train Phone Box 2" 

20-22 3B-210 311 

16-17 Signal Box 211 

16-22 3B-224 3 ti 

16-17 Signal Rcl~y Bo;{ 2 II 

17-22 3B-236 2-" 

17 Signal Box 211 

17-22 3B-250 2 ti 

Air Line 2" 

5 3B-26-1 2" 

17-22 3B-265 3 II 

. 17-22 3B-272 3 ti 

N. Philadelphia 14-15 Platform 411 

17-22 3B-282 311 

17-22 3B-294 3 ti 

5 Air Lice 211 

16,17 Signal Box 2 II 

Alleghany 17-22 3B-313 311 
\ 

' 
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. -, 
' · .... 
t . j 
...... ~·"' ~; 

. -· .... 
' 1 
\" ' :_ . .-' 

Station to Station 

Leaving Alleghany 

Erie Platform 

Leaving Erie 

Fro~ Walnut - Locust 

Lombard-South 

Station to Station 

Feeler Number 

17-22 

22 

16 

16-17 

17-22 

16-17 

16-17 

17-22 

11--22 

17-22 

14-15 

5 

16,17,18 

3-10 

LOCAL 

Feeler Number 

14-15 

166 

Striking Obstructions 

3B-331 

Electrical Box 

Signal Box 

Telephone Box 

3B-343 

Signal Box (Relay) 

Relay Box 

3B-354 

3B-360 

3B-363 

Platform 

Air Line 

L-34,T Crossover 

Signal 

Striking Obstructions 

Platform 

Remarks 

3 II 

1 II 

2" 

2" 

3" 

2" 

2" 

3" 

3" 

311 

5" 

2" 

3" 

3" 

Remarks 

5" 



·, •, 

l''.:> \Station to Station Feeler Number Striking Obstructions Remarks 

9 Train Marker 4" 

4,5 Signal 311 

Walnut-Locust 1,2 Platform 6" 

17-23 4SB-5 3 II 

City Hall Platform 1,2 Platform 6" 

22-23 Track Sign 311 

22-23 Car Sign 2 II 

·Race-Vine 1,.2 Platform 6 II 

Spring Garden 1,2 Platform Crossover 6" 

Fairmount 14,15 Platform Crossover 6 II 

6,7,8,9 Exit Sign 6" 

\ Girad Platform 1,2 Platform Crossover 5-11 
.) , · 

3,4 Signal Box Crossover 6" 

3,4 Signal Box 611 

Columbia 14,15 Platform 6"-

Susquehanna 14,15 Plafform - Signal·· Box 411 

N. Philadelphi_a 1,2 Platform 411 

2,3,4,5 Signal Box 4 II 

Alleghany 14,15 6" 

2-5 Signal Box 6 II 

2-5 Signal Box 6 II 

Erie Platform 1,2 Platform 8" 

3,4 Signal Box 6 II 

Huntington Park 14,15 Platform 6" 
i 
I 
\ 
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C:'""'\ 
.,_ :,..;, ,J 
'-;,_./ 

CF) 
"-.-1.·/ 

t- :,... ! 

' . ./ 

\station to Station 

Leaving Huntington 

Wyoming Platform 

. 
Logan Platform 

Leaving Logan 

Olney Platform 

Feeler 

3,4 

22 

14,15 

14,15 

3,4 

9 

9 . 

8,9 

4,5,6 

1,2 

4,5,6 

22-24 

18 

10-11 

Number Striking Obstructions Re11E rks 

Signal Box 2" 

Special Signal 3 II 

Platform 6" 

Signal Box 3" 

Platform 8" 

Signal Box 3 II 

Exit Sign 4" 

Car Mark 3 II 

Car Mark 3 II 

Signal Box Crossover 411 

Platform 6" 

R-56 411 

Lights 411 

Air Line 2" 

Car Mark 2"-
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PANTOGRAPH (REMOVABLE) 

.I 

FRESH AIR INTAKE 

--+-----18'2Y,• -

I 
.. 17 ¼'" LOCKED DOWN 

---•-··• 18'2¼•---------18"-2Y•"----- 1 

I 

CAR HEIGHT 
VARIABLE I l:.":=:=z:::t 

L.~o· _ :· 1□10[ ·_r::J· JD!Dl ·y#~WJ 
TGPOFRAIL 

f · 

J TRUCK 

TOP ..-TI ___ _ 
OFRAl~"D\A. - j .. 

' 

~~I} . 
••,t,V 

. f 
FLOOR HEIGHT 

VARIABLE 
i 

NUMBER 2 END OF CAR 

t 10'4¥4'' _
1 

} TRUCK 
I-' ~ 7' 6 ' ·-- . 
--.J --- ,,_ 

·----·----·· 54'0" 
74' 8½"' 

·-----------···· -- ·-~L---7-'6" -· .j __ _ j 
w ·------·- -----·-· ·---·-· ... 

PERFORMANCE AND DESIGN CHARACTERISTICS: 1 

Length .. . •.......•. _. • . . . . . • • . • • • • • . • . . 75 Feet 

Width •... . . • . .•.••• • •.••••• . • ••.. •• . 9.75 Feet 

Minimum Track Curve Radius • •••••• •••• 145 Feet 

Passenger Capacity (No. 1 car) 

Seated ... . . . . , .. ~) · . .. , . . • . . • . • . . . . . . . . . 64 

Nominal .... ...•. ~ .... .. • • . .. .. ....•• . .. 

Maxlmum .. . . .. .. : . .... . ...... . ..•.. . ... . 

100 

220 

Speed . ... .. .. .. • • .., • • • ; • . • • • • • • • • • . . . 80 MPH 

Acceleration, lnltlal • , • , •.• •• ••• . • .• 3.0 MPH/ SEC. 

' Jerk Rate , .... ...••.. . .•••.•.. , . 2.5 MPH/ SEC. 

Power • • . . • . • • • • • • • • • . . • • • • • 600 V.D.C. Noininal 

Noise Level, lnter_lor ••.•..• ..•• . 75 dBA @ 45 MPH . 

., 
,. 

"' :r 
0. "' :s 
I "' 

01 · ttl~ 
0. 
fl) "' 

\ 
. \ 
\ \ 

' 'r \\ 
\ \ 
\ \ 

\ 

·­.......... 
-u~__..!. 

•~- '° IO N 100 IN 
11Me

1
-sEcoNDS i 

.... AVG.~ I ~::~~·. 
• • nMPHAVO 1Puo---- I} 1£tMUC· 

u .... u•~-•Y0.51'ClP------ ITATIOHt 

PERFORMANCE CAPABILITY 

BASIC CAR PLUS 100 PASSENGERS 

SCHEDULE SPEED CAPABILITY 
(20 SECOND STATION STOP) 

STATION 
SPACING 

.5 MILE 
1.0 MILE 
1.5 MILE 

SCHEDULE 
SPEED 

24 MPH 
36MPH 
44 MPH . 

~!!) 
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I. INTRODUCTION 

The u. S. Department of Transportation, Urban Mass Transportation 

Administration (UMTA), under Contract DOT-UT-10007, has engaged 

the Boeing Vertol Company to act as Systems Manager of the Urban 

Rapid Rail Vehicle and Systems (URRV&S) Program. This program i s 

an integrated development program directed toward improving high · 

speed, frequent-stop urban rail systems. The overall objective 

is to enhance the attractiveness of rail transportation to the 

urban traveler by providing service that is as comfortable, reli­

able, safe and economical as possible. 

Boeing Vertol's tasks under the URRV Program are: 

1. Monitor the BART Program 

2. Using current technology in car building, have designed 

and built two new State-of-the-Art Cars (SOAC). Upon 

completion of the test phase at the High Speed Ground 

Test Center (HSGTC), demonstrate the cars to the transit 

authorities and the riding publjc in New York, Boston, 

Cleveland, Chicago and Philadelphia. 

The objective of the SOAC is to demonstrate the best 

state-of-the-art in rail rapid transit car design, with 

two new improved cars using exisU.ng proven technology. 

Primary goals for the cars are passenger convenience and 

operating efficiency. 

3. Conduct an industry-wide design competition and award a 

contract to produce an Advanced Concept Train (two-car 

train), ACT-1. Demonstrate these cars in the same five 

cities as the SOAC. 
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4. Concurrent with ACT-1, conduct industry-wide 

design competition and award contracts for the 

Advanced Subsystems Development Program (ASDP). 

Incorporate some of these systems in the SOAC and 

demonstrate again in the five cities. 

5. Perform planning for an operational demonstration 

of the ACT train. 

6. Perform an economic analysis of BART and SOAC. 

7. Perform a human factors evaluation of BART and SOAC . 
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II. DEMONSTRATION PLAN 

The SOAC demonstration will be conducted from May 1974 through 

April 1, 1975 in New York, Boston, Cleveland, Chicago and 

Philadelphia. The plan is centered around a revenue service 

oriented demonstration and includes participation by pubiic 

officials, industry associates and the public in general. The 

Boeing Vertol project engineer for the SOAC operational demon­

stration in Philadelphia is Richard H. Line (215/522-3318). 

Mr. Line is responsible for the SOAC operational demonstration 

at Philadelphia and all interfaces with SEPTA. 

The cars will be shipped to Philadelphia on their own wheels 

with a transition car on each end and will be accompanied by a 

rider employed by Boeing Vertol. The transition cars will have 

a standard AAR coupler on one end and SOAC coupler O.B. type 70 

on the other end. In additlon, a box-express (B-X) ca~ for 

handling spare parts and equipment will be a part of the consist. 

Thus, the delivery will consist of a five-car train, necessitating 

handling equipment with an AAR coupler. 

The SOAC will be routed to the Reading RR siding at the SEPTA 

Fern Rock Shop and turned over to SEPTA by the Reading Railroad. 

Boeing Vertol "and SEPTA will inspect the cars for road damage. 

The box car will be stored in the Fern Rock Yard and Boeing 

will arr~nge for security. 

It is planned that the SOAC will be operated by SEPTA personnel 

and maintained by SEPTA pers onnel with assistance and technical 
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direction from Boeing Vertol personne~ . All Boeing Vertol 

and Garrett SOAC team members shall be authorized to operate 

the SOAC's in the yard and on the Broad Street Subway with a 

SEPTA line supervisor in the cab. Details of SEPTA support 

required are contained in Sections VI and VII . The demonstra­

tion at SEPTA will start in February 1975 and will be completed 

within six weeks, according to the schedule shown in Figure I . 

As indicated on the schedule, engineering tests will be con­

ducted at the end of the demonstration at SEPTA (see Section V 

for details). 

OPERATING SCHEDULE 

The SOAC's will operate six days a week on the Broad Street 

Subway between the hours of 9 : 30 a . m. to 2:15 p . m. and 6 : 30 p . m. 

to 9 : 15 p . m. The run schedule is given in Appendix A. 
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III. SOAC FAMILIARIZATION 

Semi-Technical Presentation 

A two hour classroom presentation will be given by Boeing 

Vertol to familiarize interested SEPTA personnel with the 

features of the SOAC. Emphasis will be placed on those areas 

where the SOAC equipment varies from the equipment presently 

being used by SEPTA. Attendance of this semi-technical 35 MM 

slide presentation will be determined by SEPTA and is limited 

only by the size of classroom facilities available. At the 

conclusion of the presentation, a document containing SOAC 

information will be given to each attendee. The outline of the 

presentation is as follows: 

Progra~ Outline and Objectives 

Urban Rapid Rail Program Organization 

Background of State-of-the-Art Car 

SOAC Features 

Performance and Design Characteristics 

Car Configurations 

Electrical Propulsion 

Tractive Effort Control 

Propulsion Power Control Unit 

Chopper 

Dynamic Brake 

Motor Alternator 

Auxiliary Power Control Unit (APCU) 

Fric~ion Brake Syste m 

Emergency Brake Control 
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Truck. Assembly and Suspension System 

Coupler 

Operator's Cab 

Hostler 

ACT-1 (Advanced Concept Train) 

Technical Presentation 

On the following day a more technical presentation will be 

given to those SEPTA personnel requiring a more in-depth under- · 

standing of the SOAC. Boeing Vertol and Garrett technical 

personnel will be available to answer questions concerning SOAC 

peculiar hardware. The outline for this presentation is as 

follows: 

PROPULSION SYSTEM 

Master Controller 
"P" Generator Panel 
Propulsion Power C,ontrol Unit (PPCU) 
Propulsion Control Unit (PCU) 
Input Reactor 
DC Chopper 
Smoothing Reactor 
Traction Motors 
Traction Cooling Fans 
Gear Box and Coupling 

BRAKE SYSTEM 

Dynamic Braking 
Friction Braking 
Handbrake (Parking) 

AUXILIARY POWER SYSTEM 

Auxiliary Power Control Unit (APCU) 
Motor Alternator (M/A) 
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IV. SAFETY BRIEFING 

In order to assure that the Boeing Vertol SOAC team is familiar 

with SEPTA Safety Rules and Regulations, safety briefings will 

be given by qualified SEPTA personnel. These briefings will be 

given in one day to the entire Boeing Vertol SOAC team before 

any work is performed at SEPTA. 

·Industrial Safety 

The following topics are suggested as an outline for an Indus­

trial Safety briefing: 

Preventing the Accident 

Special Instructions 

General Instructions for Car Maintenance Employees 

Entering on Tracks 

Flagging and Hand Signals 

No Clearance Signs 

General Rules 

Personal Protection 

Fire Prevention 

Gas Cutting and Welding 

Care and Storage of Compressed Gas Cylinders 

Handling Air Brake Equipment 

Car and Truck Repairs 

Handling Electrical Equipment 

Operating Hoisting Machines 

Operating Machinery 

Operating Shop Trucks 
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Handling Material 

Working on or Adjacent to Track Roadbed 

Working on Ladders, Scaffolds, Pit Boards and in Pits 

Six-Hundred (600) Volt Power Removal 

Operational Safety 

SEPTA will provide instruction in the following specific areas 

and any other instruction deemed necessary for _safe operation 

of the Boeing Vertol SOAC team while at SEPTA. 

Public Relations 

Fire and Fire Prevention 

Car Opeation in a Yard 

Proper use of Whistle, Buzzers, Color, Telephone Public 

Address, Radio and special lights in emergencies and 

in communications 

Automatic, fixed, interlocking ; aut omatic block and 

miscella neous signals 

Signal aspects and indications 

Flagging rules and safety procedures 

Automatic Key-By 
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V. TEST OPERATIONS 

Background 

The Rail Programs Branch of the Urban Mass Transportation 

Administration (UMTA) Office of Research and Development is 

conducting programs directed towards the improvement of urban 

rail transportation systems. The Urban Ra i l Supporting Tech­

nology Program (URSTP) of the DOT/Transportation Systems Center 

(TSC) is providing Systems Management for the Rail Programs 

Branch in design, construction and operation of UMTA test 

facilities, in analysis and testing of vehicles and components 

and in the development of key technological data. Four tasks 

outlined for the URSTP are facility development, test and 

evaluation, technology development and application engineering. 

In August of 1972, the UMTA Rail Transit Test Track at the High 

Speed Ground Test Center (HSGTC) in Pue blo, Colorado became 

available for rail rapid transit vehicle testing. This facility 

permits the use of known track and grade conditions for tests 

while freeing the test operations from interfering with revenue 

serv ice. A methodology for controlling test variables by 

standardizing procedures and data requirements was developed in 

Fiscal Year 1972 and is contained in a TSC document identified 

as GSP-064. This methodology was successfully checked by a 

series of tests using R-42 transit cars, on loan from the New 

York City Transit Authority, on the initial section of the test 

track in March 1972. This t e sting and reporting system promotes 

the development of an industry wide data b ase to facilitate 

vehicle and component comparisons. 
189 



(;_.) 
' ·:._'....,· 

In February 1973, TSC awarded Boeing Vertol a contract to 

perform engineering tests on the SOAC vehicles at the HSGTC 

and at each of the five demonstration properties. The objec­

tive of this program is to provide a set of engineering data 

on the SOAC and to further d e velop the methodology for providing 

vehicle comparisons as defined in GSP-064. 

The engineering tests on the SOAC were conducted by using the 

methodology of GSP-064, which facilitates the comparison of 

SOAC to other vehicles. These tests also demonstrated the use 

of the UMTA Rail Transit Test Track as a test facility, which 

permits a large scale test plan to be completed in a relatively 

short time. The Property Test phase of the SOAC Engineering 

Test Program will relate test results on the HSGTC Test Track 

to vehicle performance on each of the five ope rational demonstra- · 

tion properties . 

Objectives 

The primary objectives of this test program are: 

1. Provide engineering data for the Advance d Conce pt Train 

(ACT-1), and Advanced Subsystems Development Program 

(ASDP) programs. 

2. Provide UMTA with an engineering b a seline to judge 

fu t ure program prog r ess . 

3. Relate HSGTC trac k cha ract erist ics to those of the 

five demonstration propert ies. 

4. Provide a n i nstrument a t ion packa g ~ that c a n be u sed o n 

the ACT-1 prog ram and othe r railcar test programs. 
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Tests 

The Engineer±ng Testing to be performed at SEPTA is in conjunc­

tion with the third program objective stated above, i.e ., re­

lating the SEPTA track characteristics to conditions at the 

DOT HSGTC. This relationship can best be described in terms 

of statistical summaries o f the variation in levels of a few 

select parameters. This program does not attempt to relate the 

test sites on the basis of a comparison of parameter variation 

under discrete controlled test conditions which is far more 

complex and extensive than intended for the SOAC Engineering 

Test Program. 

The tests will be conducted under conditions that will be experi­

enced by a~y vehicle operating on the Broad Street Subway. The 

test plan is, therefore, · to measure a few select parameters 

while the SOAC is operated as closely as possible to a scheduled 

revenue service run. The variation of these parameters will be 

statistically summarized. Axle journal accelerations, car speed 

and longitudinal accele ration will be used as the parameters 

that describe the property track and operation. Car body 

acceleration, truck fra me strain levels, noise levels and energy 

consumption will be used as an indication of the vehicle r esponse 

to existing conditions. 

Test Procedure 

SOAC operations during the engineering test program will b e the 

joint responsibility of the Boeing Ve rtol Operatio n s Team Lead­

man and the SEPTA New Car R.S.&S. Enginee~ing Representative. 
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(The SEPTA representative has the ultimate responsibility for 

safe movements within the SEPTA property.) These individuals 

will coordinate train movements with the Engineering Test 

Program Project Engineer. 

After set-up of the instrumentation, SOAC will be run on sec­

tio·ns of the SEPTA line to verify that SOAC acceleration and 

deceleration rates are acceptable to SEPTA. 

SOAC will make the first trip over the line at a reduced speed 

to insure that the determination of SOAC/SEPTA system clearance. 

which has been made is satisfactory. (The clearance run shall 

include a run down Ridge Avenue to the PATCO interchange.) 

During this clearance run, radio communications will be checked. 

After the clearance run, additional round trips may be made over 

the line as required to provide motorman checkout. The test 

parameters will not be recorded until a near schedule service 

run can be reasonably assured. These runs will be made at 

times designated by SEPTA, but usually between the hours of 

12:30 a.m. and 5:00 a.m. The following procedure will - be 

followed by Boeing Vertol test personnel: 

1. One hour prior to scheduled test run, begin Instrumen­

tation Checkout (two hours prior if this is a test run 

only). 

2. During Clearance and Motorman Checkout Runs, test 

personnel shall: 

Calibrate all data channels (per formance, ride quality 

and structural) . 
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Check out equipment temperature recording system. 

Provide written notice to instrumentation engineer 

on special instructions (quick-look parameters, 

special event markers, etc.). 

Acoustics test engineer to obtain all required wayside 

measurements. 

3. During the Test Run: 

The Boeing Vertol Operations Team Leadman will complete 

a log sheet with a complete log of all relevant events 

occurring during the run. 

Equipment temperature will be monitored. 

Quick-look parameters will be monitored, with special 

incidents recorded with system tape footage for correla­

tion during future data analysis. 

4. Post Run: 

The instrumentation system will be given a post-run 
~ 

checkout and shut-down. To assure adequate record and 

data identification, everyone will provide a copy of 

their data logs and correlate them with the instrume n­

tation data log prior to l eaving the vehicle. 

Organization 

The organization for the Eng inee ring Test Program is given in 
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VI. REVENUE SERVICE 

Opening Day Ceremonies 

At the conclusion of the crew training program, the car will 

be cleaned and prepared by SEPTA or an outside contractor for 

operiing day ceremonies. The opening day ceremonies will include 

static display of the cars and an inaugural run, which will be 

coordinated jointly by SEPTA, UMTA and Boeing Vertol. 

SOAC Revenue Service Operation 

After the opening day ceremonies are completed, the SOAC will 

go into revenue service and run as scheduled by the timetables 

in Appendix A. 

During revenue service, the SOAC will be operated by SEPTA 

personnel and will be governed by SEPTA operations procedures 

as modified for the special SOAC operation. SOAC will operate 

in revenue service according to the schedule in Appendix A. 

A security guard, supplied by Boeing Vertol, will provide 

security on board the cars during reve.nue operation. In the 

event of any emergency, the Emergency Standard Operating Pro­

cedure contained in Appendix B will be followed. In any situa­

tion requiring evacuation of passengers, the left-hand. side 

("B" side) of the SOAC front windshield can be opened to provide 

an emergency ex.it. The windshield is opene d by releasing the 

two catches on the left of the windshield and then pushing out. 

The left windshield will lay back on the right windshie ld. 

During the SOAC Familiarization at SEPTA, emergency egress 
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through the windshield will be demonstrated. A ladder will 

be carried on board the SOAC in the event it is necessary to 

evacuate passengers to the roadbed. 

As indicated in the timetables, the SOAC will usually run 

from approximately 9:30 a.m. to 2:15 p.m. and 6:30 p.m. to 

8:00 p.m. To accomplish this scheduled operation, the Boeing 

Vertol SOAC team will work in two shifts . The first shift 

will start at 8:00 a.m. and prepare the SOAC for running. This 

team will work through the 2:15 p.m. revenue service operation 

and will return to Fern Rock, completing their shift at appro xi­

mately 4:00 p.m. 

The second shift, a Boeing Vertol operations and maintenance 

team, will start at 2:00· p.m., coord inate maintenance and 

operations with the first shift, finish the days operations 

and complete their shift at 9:00 p.m. Maintenance will normally 

be performed b e tween 2:30 p.m. and 5:30 p.m. A shift turnover 

log will be maintained by Boeing Ver tol for both first and 

second shifts to account for all actions taken on the SOAC. 

BOEING VERTOL SOAC TEAM 

The crew and their functions are as follows: 

· Project Engineer - R. Line, Boeing Vertol: Overall project 

responsibility and focal point for all coordination with 

SEPTA. Alternate - W. Dunton~ 

Ope rations Team Leader - W. Cobb, Boeing Ve rtol: Respons i ­

ble for a s sisting CTA during SOAC revenue operations. He 
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will be responsible for coordinating train movements with 

SEPTA to the agreed schedule. He will be under the direction 

of the project engineer and be responsible for turnover log. 

Fulfills duties of project engineer in his absence. 

Alternate - B. Woodcock. 

Maintenance Team Leader - G. Tuson, Boeing Vertol: Responsible 

for SOAC maintenance under direction of project engineer. Also 

functions as second shift operations team leader during revenue 

service. 

Garrett Leadman - W. Byrne: Responsible for Garrett Corp. 

support personnel and equipment under direction of the Boeing 

Vertol project engineer. Coordinates all Garrett maintenance 

activities with Boeing Vertol maintenance team leaders. 

Garrett Driver and Propulsion System Maintenance - G. Davis: 

Responsible for system maintenance and for interfacing with 

SEPTA motorman during operation of SOAC. He will be under the 

direction of Operations Maintenance Team Leader and Garrett 

Leadman. 

Garrett System Maintenance - A. Mcizzie and N. Karatsonyi: 

Responsible for system maintenance under the direction of 

Maintenance Team Leader and Garrett Lea dman . 

SEPTA PERSONNEL 

SEPTA project manager is F. Mylnarsky. All SEPTA interface 

will be through him or through specific SEPTA personnel 
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designated by him. In addition to the Boeing Vertol/Garrett 

SOAC team, SEPTA personnel will be on board the train any time 

the SOAC is operating over the SEPTA system. These personnel 

and their functions are as follows: 

Line Supervisor - As designated by Superintendent of 

Transportation: Will have prime responsibility for 

operation of SOAC within the SEPTA system during the test. 

and operational demonstration program. 

Car Repairman: Will coordinate with Boeing Vertol and 

Garrett team leaders and will perform or cause to be per­

formed any corrective actions required to move the train 

in the event of a SOAC breakdown. (Emergency procedures 

for corrective action are contained in Appendix B.) 

The Boeing Vertol SOAC Demonstration Organization is shown in 

Figure 3. 
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VII~ MAINTENANCE 

Included in this section are the SOAC Set-Up Procedures and 

Maintenance Plan. The Set-Up Procedures will be accomplished 

by the Boeing Vertol SOAC Maintenance Team upon arrival at the 

SEPTA Fern Rock Shop. Weekly and monthly ma~ntenance checks 

will also be accomplished at this time. Three months, six 

months and yearly maintenance che cks were a ccomplished prior 

to leaving the HSGTC in Pueblo, Colorado. As indicated, all 

maintenance will be performe d at the direction and under the · 

supervision of Boeing Vertol with ma npowe r furnished as required 

by SEPTA. Inspection of critical s y stems (e. g ., brakes, wheels, 

etc.) will be accomplished by SEPTA in the same manner as 

inspection of all o ther SEPTA equipment. 

1. SOAC SET-UP AFTER TRANSIT TO SEPTA 

After the SOAC cars arrive at the Fern Rock Shop, the 

following tasks will be accomplished by the SOAC main­

tenance crew s up porte d by SEPTA pe rsonne l. 

o Ente r car thr ough r e ar doo r a nd Set Hydraulic 

Handbrake . 

o Remove prote ctive cover f r om windshie ld. 

~Check oil l evel in ge ar box e s . Add oil a s neces­

s a r y t o b r ing level to five quarts (4 gear boxes ). 

o Remove insula tion from ba ttery cable a nd reco9ne ct 

to battery. (Note : Check batt ery ·voltage, of volt­
age i s below 3 0 V.D.C., r echarge the 
ba tteri es to 37 V. D.C. using po r t able 
charger .) 

200 



. ~ 
;· · .. )· 
. ; ,;.: 

\ .___,. 

o Install brushes in traction motors (48 sets) • 

o Remove lockwire on two-way valve from brake pipe/ 

emergency to analog unit "A". Reset valve closing 

line. Lockwire handle in position. 

o Remove lockwire on two-way valve from brake pipe/ 

emergency pipe to triple valve . Reset valve 

closing line. Lockwire handle in position. 

o Remove lockwire on three-way valve from analog 

unit "B" to brake supply reservoir. Reset valve 

closing line. Lockwire handle in position. 

o Remove lockwire on three-way valves from analog 

units "A" and "B" to wheel cylinders. Reset valves 

to open supply to wheel cylinders. 

o Remove lockwire on angle cocks front and rear of 

car. Reset angle cocks, clos i ng supply to couplers . 

(Note: Cars are now set-up for single car operation 
If cars a re to be coupled in two car train, angle 
cocks on rear of car must be reset to open position.) 

0 Remove wire holding trip cocks in up position, 

allowing them to return to normal down position. 

Remove trip cock sealing plates. Relocate trip 

cocks to be compatible with SEPTA track trips. 

o Remove shipping washers from Ross valve front and 

rear of car. 
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o Remove pressure relief valves from eight (8) 

each wheel cylinders and reinstall pipe plugs. 

o Install third rail pick up assemblies. 

o Install SEPTA train phone. 

o Install Identra Coil Mount 

The car is now ready for normal check out procedures prior to 

running on the property. 
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2. MAINTENANCE PLAN 

DAILY 

Operator (Typical, designates skill required to perform 
maintenance) 

De-energized (Typical, . designates car condition) 
Air Compressor (Typical, designates system) 

Check Oil Level, (Typjcal, designates action) 

Operator 
Energized 

Radio/Communications 
Check Operation 

Operator 
Energized 

Wheel Brake Unit 
Check for Correct Operation during Functional Test 

WEEKLY 

Operator 
Energized 

Brakes 
Check the gop between bra ke shoe a nd wheel, 5/ lE in. 
gap should be ma i ntaine d . Check brake shoe for 
lining thickness . 1 / 2 in . minimum. 

Mechanical 
De-energize d 

Main Reservoir 
Drain Reservoir of Water 

MON'l'HLY 

Mechanical 
De-en ergized 

Wheels 
Inspect whe els for cracks, fl a t spots, spalls, we ar 
high flange, thin flange . false flang e , grooves , 
heat marks , elastomer condition, bujlt-up tread, e tc. 

Air Diffusers 
Inspe ct for loose, missing, b r oke n parts, and hardware . 
Check adjustable vanes for fr e edom of moveme nt. 

Coupler 
Lubricate c o~pl e r mec hani =m. Check filter for wate r, 
drain, inspect air lines fer tightness, inspect 
electrical conne ctions for s e cur ity. Inspect ele c­
trical contacts. 
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MONTHLY (CONTINUED) 

Mechanical 
De-energized 

Parking Brake 
Check fluid level. 

Air Compressor 
Check oil level, check for oil leaks, check mounting 
for security, drain intercooler. 

Gear Unit 
Check oil level. Inspect for oil leakage. 

Trucks -
Inspect leveling valves for secure mounting and loose 
missing hardware. 

Trucks 
Inspect air bags for wear, chaffing, cuts or deflatio~. 

Trucks 
Inspect side bearing wear surfaces for wear or damage. 

Inspect shock absorbers for secure mounting, loose, 
missing hardware and oil leaks. 

Inspect b6lster anchor rods for loose fittings ancl 
cracked, worn or aged ru~h~r pads. 

Air Conditioning 
Clear or change air filters, grilles and screens. 

Check compressor and compressor motor mounting bolts 
for tightness. 

Check evaporator blower J;;c,:,or and condenser fa !1 :noto ·c 
for secure mounting and free rotation. 

Check evaporator blowers and condenser for tightne ss 
on their shafts and for free rotation. 

Clean surface of condens0r coil. 

Mecha nical 
Energized 

Carbody - Interior 
Inspect interior for damage, loose missing parts . 
Inspect seats, carpet, walls, windows, doors for 
graffiti, damage, excessive soiling. 

Mechanical 
Energized 

Door Operator 
Inspect emergency handle for free ope ration. Check 
lock pawl operation. Check actuation of door lock 
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switch, inspect limit switches LSl, LS2, LS3, 
LS4, LSS, for adjustment and operati.ng . Check 
operation of each door operator . Check o pera t ion 
of individual master key switch. 

Check the following for proper operation signal, 
push buttons, screw, key switches, signal lights . 

Air Conditioning 
Operate the air conditioning units and che ck the 
oil and refrigerant levels. Inspect for oil leakage. 

Electrical(CTA & CTS Only) 
De-enGrgized 

Pantograph 
Inspect carbon slide shoes for wea r and condition, 
check condition of shunts . 

3rd Rail Shoe 
Inspe ct for wear contact shoe · shunt assembly , check 
contact pressure. 

Propulsion Control 
Check, clean air filters. Che9k connectors as require{, 
check for open/loose connections, broken component s. 
Check operation of power contactors in auxiliary 
power unit by hand. 

Motor-Alternator 
Clean dirt from commutat0r covers and surroundinrJ ar~--- ,:, 
Remove covers and wipe dirt f rom brus h holders ond 
commutator banding. Inspect commutator for roughness , 
high, low, or flat spots, inspect motor alterna t 0 r 
mountings for loose missing hardware. 

Traction Motors 
Inspect bru s h length, cl i:~a r, dirt f rom commutatc)r cGVE-r •: 

and s urrounding area, remove covers and wipe di 1 L. fror; 
brush holders and commutator banding . 

Inspect commutator for roughness, high or low spots , 
or flat spots. Inspect motor mountings for loosenes s , 
inspect motor leads for damage, d e t erioration. 

Battery 
Inspect battery fluid level . Clean battery as 
necessary. 

Electrical 
De-energized 

Air Condi t ioning 
Inspect contrpl panel, clean surfaces of the t e rmi.nal 
connections of any dirt fillings, etc . 

Energized 
Carbody Interior 
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Inspect interior lights for operotion. Check 
annunciator. 

Carbody Exterior 
Inspect ~xterior lights for operation. 

Propulsion Control 
Check operation muffin fans. 

Air Conditioning 
Check operation of units. 

3 MONTHS 

Mechanical 
De-energized 

Brakes 
Lubricate side lever suspension holt, main lever 
fulcrum pin, and brake head, grease. 

Electrical 
De-energized 

Temperature and Ljghting Control 
InspP.ct ther~ostat assembly 
clean dust from a~semblies. 
for security . 

6 t-10NTHS 

f or loose connections, 
Check panel components 

Mechanical 
De-energized 

Ventilation 
Clean dust from ducts, heater elements, high voltage 
switches. 

Pantograph 
Lubricate all joints. Check contact 9 r essure against 
wire. Check oil level in drive unit. Check l e ngth 
of drive rods. 

Coupler 
Lubricate coupler pneumatic system. Inspect intcrn3l 
wiring. 

Gear Unit Coupling 
Check alignment. 

YEARLY 

Mechanical 
De-Energized 

Door Operators 
Inspect all mechanical connections, c ~eck all mounted 

206 



' .. 

', . . ~ . 
.... _ ·. ~ 
I:__,_-) 

C 

components for secure mounting, clean operator 
assemblies. 

Electric.,al 
De-energized 

Door Operators 
Inspect .ill e lectrical• connections. Check motor 
field diode. Inspect all electrical panels for 
loose connections. Check for worn frayed wiring. 
Check diodes, clean, inspect 600 V panels. Check 
resistance to ground. 
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SOAC SET-UP FOR TRANSIT TO PATCO 

At the completion of the SEPTA demonstration it is 

planned that the SOAC cars will be transferred to the 

PATCO line via the Ridge Avenue interchange. The 

cars will be driven to the interchange by SEPTA and 

turned over to PATCO. 

The SOAC support car (box car) will be transferred to 

PATCO by railroad. 
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APPENDIX 8 ·-·-•---
SOUTHEASTERM PENNSYt.\/1,iHA TRANSPORTATION AUTHORITY ----------------- --·-·---

Emergency Procedure SE1 

Per so~ .!:..~l·~lY._::_!~J ev at ~s!..-Track Are as 

TO ALL CMPLOYES: 

I. 

II. 

Immediate S~fetv Precaution - ·---~---_..... __ ---·----
All employcs hccoming e:ware of a person in 

the track area will immediat~ly provide for the 
person's safety as folious: 

Pirst STOP TR/\INS by running down the plat­
form-or footw2.lk waving a red fl ag provided, . 
or any object, or the arms. 

Time is e~s~ntial - to avoid delay, ~mploye 
can usually stop a train fastest by doing 
it himself, avoiding communications delays 
and misunde r s tandings. 

Second CUT POWER ·after trains are stopped 
by'ca'fling 'l'ratn "ciis-p~tcher und reque·sting 
power to be shut off in the usual manner. 

!,b_~Q Assist pcrnon .9.~_Lof ~he ~~9~r area. 

Standard Rule No. 124 remains in effect exccot in­
so'r'ar-astf1~above pu.ragraph I establi shes pi:-iori ty 
for action. 

(a) Unauth6rizcd persons arc not per­
mitted on fcotwalks or tracks. 

(b) 

All persons found on footwalks or 
track a~eas, including local and 
express true!:~ ,rnd 5.n yard ,lrcac , 
not r~coqnizcd as authorized em­
pioy6s ·m~st be requested to )cave 
property irnrn~cli~t.cly. Occurrence 
must be reported to Train Dispatcher, 
giving nnrnc , and employer of tres­
passers, if obta inable. 

When unauthori~cd persons are walking 
on foot\·:illl<s 01:· trvcks , t1.~ainmc n shu ll 
make cv0ry effor t possibl6 to protect 
thcrn from ir.1jury, nnd mu::;t stop the 
trc1in, pick up per~c,ns ar.d CDrry thr~m 
to lh~ next st~tio~. Confused p~rsons 
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(c) 

and those under influence of intox­
icunts and un~ble to take care of 
them5~lves, shall be kept on th~ train 
until they can be turned over to a 
station~un, porter, supervisor, or 
other rcsponsibile person. 

A red flag for emergency use is located 
near the center of all station platforms 
which may he plnccd at the edge of plat­
·form by pass~ng~rs, stntionmen, cashiers 
or othc.r. persons to flag lrnins when un-
au~iorizad p~~sons are in the track, or 
in other cmcl·gencics. 

After train hc:.s been flc:.gged, employe 
shall notify Train Di~patchcr. Caahicr 
shall reque$t p2.$gengers or any avail­
able person to wave flag across track from 
edge of platfo~m to stop train. If no 
6thcr person is available, cashier shall 
leave booth ~nd flag train as described 
above. Motor-r,1.-i.n shall stop tn1in tn1mc­
dic1.l:cl y Hhen ~.uch as si.gnal id displayed 
and shall telephone Train Di~patr,:h~r for 
in~tructions. 

Employes shall familiarize thems~lves 
with the location of emergency flag 
hung near the center of all station 
pla.tforms. 

(d) Employes m~st . submit written repo~ts of 
all such incidents to the Superintendent. 

H. AII<CNS --
G~neral Superintenpcnt-Transportntion 

•. 

• 
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SAFETY IN STARTING 

(a) 
, 

Motorman must not start train after making station stop 
without receiving the proper light, buzzer, hand, or lantern 
signal. 

., (b) When a train has bee n stopped for any reason whatsoever, 
excepting a normal station or signal stop, the motorman 
will not start train until he is assured that all persons 
and material are clear of train and he has called for and 
received a proceed buzzer signal from his conductor in 
accordance with the foll6wing procedure: 

◄ 

(1) Motorman will signal the conductor requesting 
starting signal by giving one (1) short whistle 

·blast. 

(2) Conductor will signal the motorman to proceed 
by giving two (2) buzzer signals. 

When a train is delayed by brake or control trouble the 
conductor must r emain in his cab prepared to give assistance 
to Motorman, should s uch assistance be required. 

:C'\ (c) Immediately be fore closing doors, conductor must ca.11 out 
~~· .. .y "Watch the Doors 0

• ' 
w',!,;>> 

Should it become necessary to re-open doors after both 
sections have been closed, ~nd before train has started, conductor 
must open concluctor's emergency valve before re-opening doors. 
Trainmen operating doors must make certain that everything is 
clear by l ooking along the outside of train as it starts, and 
should it be unsafe to proceed, train must be stopped immediately 
by use of conductor's emergency valve. 

(d) If a conductor's r e d pilot.light remalns lighted after 
toggle switches are set for doors to close, conductor must 
exit thru center door by u s ing key, leave c e nter door open 
and take key with him, go to car where pilot light is s till 
burning and before giving motorman signal to proceed, must 
make c c rtciin that all doors are closed s uff icicntly for safe · 
operation. · If the door c ;umot be closed to a safe position, 
conductor mus t place a responsible person in position to 
guard the door opening before proceeding. · 

(e) In the event of a train line air obs t ruction, a membe~ of 
crew of train must ope rate on either side of point of ob­
struction. 
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REGUL~TION OF SPEED 

, 
(a) Passenger trains must stop at all stations except as other­

wise directed by timetable, train order or a responsible 
ernploye. Trains which do not stop at stations must reduce 
speed when passing station platforms. 

(b) Motormen shall operate trains at normal speed between 
station stops except when it is necessary to reduce speed 
in accordance with operating sig11s, block signal indications, 
flag, lantern, banner or hand signals, or under following 
conditions: 

... 
When view of the track is obscured by fog, snow, s6oke, 
etc., motorman must reduce speed of train so that he can 
stop with a service brake application within range of his 
vision. 

When operating without ~lock signal protection; whenever 
motorman is in doubt as to safety of normal speed operation; 
or when directed by a responsible employe, motorman must 
r educe speed of tra in. 

(c) When trains are behind schedule time, reasonable efforts 
consistent with safe operation shall be made to re-establish 
schedule; 

STATTON STOPS 

(a) Motormen must stop front of t rain at proper station stop 
marker in accordance with length of train. Motormen must 
a ssure themselves at all times as to the number of cars 
in the train, in order that proper station stops may be 
made. 

(b) Should train stop short , or overrun station, and motorman 
is not certain that all doors are on the platform, he must 
u se foot switch to prevent conductor from opening doors 
until train is moved to proper position on platform. If 
reverse movement is necessary, motorman must give three 
long .blasts of whistle before backing train and conductor 
must r epeat this s i gnnl. 

(c) In the event of train stbpping sh6rt 
station, conductor must make certain 
safe to opGn doors . 
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SAFE OPF.R.l\.TION 

(a) Conductors must see that all doors are closed before trains 
depart from tcrminnls or yards. 

(b) - DOOR DRUM SWITCHES MUST NOT BE CHANGED WHILE DOORS ARE 
OPEN, NOR WHILE TRAIN IS IN MOTION ON 'l'HE LINE. 

(c) Motorman must not start train while cars are being cut off 
or added on until the proper signal has been given by the 
yardman, · and the bu~zer signal received from the conductor. 

(d) When changing ends, motorman must make a pneumatic service 
brake application before leaving cab and shall release 
brakes at the end from which train will be operated. 

(e) When operating from a new cab for the first time, or when 
any change in train makeup has been made, motorman must 
immediately test motorman's foot switch in accordance with 
instructions. 

(f) Motormen must not permit trains to drift with the reverse 
.:~~i lever in center or removed from the controller. 

· __ j 

,, 

(g) Motormen must not stop train by reversing motors except in 
cases of emergency. 

(h) When flood water covers the top of running rail, motormen 
must bring trains to a stop before entering flooded track 
area and Train Dispatcher for instructions unless otherwise 
ordered by a res ponsible employe. 

•. 

• 
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C O I L A N D M A R K E R S E 'P zr I N G S 

SOAC trains mu!3t be equipped with a ·coil - on the forward 

end of train only - set according to TYPE shown on trip sheets. 

MARKERS ~nd dest i nation signs must correspond to type shown. 

NB or SB 
TYPE 

(set coll) 

A 

B 

MARKERS 

White 

Green 

TYPE OF' 
SERVICE 

Broad Local 

Broad Exp. 

217 

DESTINATIONS 

Fern-Rock - Pettison 

Fern-Rock - Pattison 
(skip i11cghc ny, D~uphin 
Col\1mbia, f'a irm' t) 



F.ME"i"~GE~CY TELEPHONE DIRECTORY 

, 
Telephone Nur:ibers to be Called to Report Emergency, Including 

.' 

Fire and Smoke 

CALLS TO DISPATCHER _ 

Emergency Train 
Disp~tcher 

Emergency Surface 

Di::;patcher 

Emergency Power 
Dispatcher 

.... 

CALLS TO FIRE DEPARTMEMT 

Direct to Fire Radio 

,_.·,..,, CJ\J.,J..S TO POLICE DEPA:1Ti·1ENT 
-~~ ... :,,) --------------

Direct to Police 
Radi,o 

Transit Police Unit 
(Concourse Area) 

GENERAi., CALLS 

B~Lf., 
S E £> T A SYS'l' :M 
AUTOMATIC OUTSIDE 

2781 DA 9-1333 

2721 . DA 9-9400 

2621 DA 9-9626 

2500 LO 3-6700 

2701 911 

2738 

For general call to Authority Offices and separtments 
from outside, Bell Phone - DA 9-4000 

• _,i,· 
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APPENDIX C 

SEPTA RESPONSIBILITY 

... 
The SOAC Technical and Semi-technical presentation will 

be held at the SEPTA Board Room, 200 w. Wyoming Avenue. 

Attend~ncc of this presentation will be determined by 

Mr. A. R • • \-Junsch. 

SAFETY BRIEFING 

.. , 
Safety briefing, vilL be giv~n by Mr~ E. Rudisiil 

. -
(Transportation Dept.), Mr. c. Griffin (Facilities Dept.) 

.. 
and Mr.HT •. Griffin (8_. s_.&s. Dept.) to the Boeing Vertol 

SOAC Tet1rn. 
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. . 
These briefings will cover safety rules and regulations 

for the entire B.S.S. System, including operational safety 

instructions. 

MAINTENANCE 

All maintenance will be performed at the direction and 

and under the supervision of Boeing Vertol, with manpower fur­

·nished, as required, by Mr. J. Wiesinger - Shop Superintendent 

(Fern Rock) . 

Inspection of critical systems (e.g., brakes, wheels, 

etc.), will be accomplished by Shop Superintendent (Fern Rock) 

in the same manner as inspection of all other B.S.S. equipme nt. 
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APPENDIX III 

REVENUE SERVICE SCHEDULES 

New York City Transit Authority 

Massachusetts Bay Transportation Authority 

Cleveland Transit System 

Chicago Transit Authority 

Southeastern Pennsylvania Transportation Authority 
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Dates 

Aug. 20 

II 22 

II 25 

II 26 

II 28 

II 30 

Sept. 1 

II 3 

II 4 

II 6 

II 8 

II 9 

II 11 

ff 13 

It 14 

RMC:mkc 
8-2 2-74 

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 

STATE OF THE ART CAR - DEMONSTRATION DATES 

Lines 

& 21 Quincy-Harvard 

& 23 Ashmont-Harvard 

South Shore onlyJUimmy Fund" 

& 27 Quincy-Harvard 

& 29 Ashmont -Harvard 

Quincy-Harvard 

& 2 Sunday Schedule 

Quincy-Harvard 

& 5 Ashmont-Harvard 

Quincy-Harvard 

Sunday Schedule 

& 10 Ashmont-Harvard 

& 12 Quincy-Harvard 

As hrnont-Harvard 

Rail Club? 

Number of Days on Each Line (Mon.-Thu.-Fri.) 

Quincy-Harvar d Ashmont-Harvard 

9 9 

Note: Sunda ys div ide d between both lines 

Total: Re venue operating days propos e d 

21 full days 
l special - Jimmy Fund 

22 Total 
226 

AND LINES 

Day of Week 

Tues.-Wed. 

Thu-Fri. 

Sunday 

Mon.-Tue. 

Wed.-Thu. 

Fri. 

Sun.-Mon. 

Tue. 

Wed.-Thu. 

Friday 

Sunday 

Mon.-Tue. 

Wed.-Thu. 

Friday 

Saturday 

R. M. Caddigan 
Supt., Ra i l Line s 
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SPECIAL NOTICE 

TO 

ALL PERSONNEL OF THE RAPID TRANSIT DIVISION 
AND ASSOCIATED SURFACE LINES DIVISIONS 

RE: THE STATE OF THE ART CAR - REVENUE 
DEMONSTRATIONS ON THE .RED LINE EFFECTIVE 

TUESDAY, AUGUST 20, 1974 

The following is the proposed schedule concerned with the 
operation of the State of the Art Car on the ' Red Line. The 
schedules, as posted, will ~e ~ahercd to unl~ss ~nforeseen 
circumstances arise. station personnel should be kept informed 
of any changes so that the general public will not be inconvenienced. 

The State of the Art cars will alternate, every two days, 
Monday through Friday, between Harvard and Quincy and Harvard and 
Ashmont. The first two days will be on the Harvard and Quincy line. 

Routes 933 and 934 - 933 Harvard to Quincy, 934 Quincy to Harvard. 

933 - Leave Harvard 10:08AM 11:12AM 12:16PM 1:20PM 2:24PM Lay up 
Quincy 

9:37A 10:41AM 11:45AM 12:49PM · 1:53PM 934 - Leave Quincy 

933 - Leave Harvard 

934 - Leave Quincy 

I 
6:24PM 7:28PM 8:35PM Deadhead to Cabot Center• 

5:54P 6:54PM 8:03PM 

Routes 931 and 932 - 931 Harvard to Ashmont, 932 Ashmont to Harvard 

I 931 - Leave Harvard 10:04AM 11:08AM 12:12PM 1:16PM 2:20PM Lay Uf; 
at Codmar 1

• 
I 

932 - Leave Ashmont 9:33AM 10:37AM 11:41AM 12:45PM 1:49PM i 
I 
I 

931 - Leave Harvard 6:36PM 7:40PM 8:45PM Deadhead to Cabot Ct~ 
I 

I 
932 - Leave Ashmont 6: 04PM 7: 06PM 8: 10PM J 
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RE: STATE OF THE ART CAR - REVENUE DEMONSTRATIONS ON THE RED LINE 
EFFECTIVE TUESDAY, AUGUST 20, 1974 

SUNDAY'S SCHEDULES 

Leave Harvard 

Leave Ashmont 9:10AM 

Leave Harvard 1:48PM 

Leave Quincy 2:18PM 

9:40AM 10:40AM 11:40AM 

10:10AM 11:10AM 12:10PM. Off at Harvard Store 
head of track #8 

2:48PM 

3:18PM 

3:48PM . 4:48PM 5:48PM 6:48PM / 
7:53PM Deadhead to 

Cabot 

4:18PM 5:18PM 6:18PM 7:18PM 

Note: Sunday schedules subject to change for special functions. 

Note: Train starters and Yardmasters. Whenever the SOAC train comes off 
the road either for reliif o~ to Cabot Center a two-or four-car 
relay must be available to fill in the schedule with the schedule d 
crews. During the schedule:! operating periods the scheduled crews 

1 
· will be on board the SOAC and will pick up their scheduled ru~s 

when it comes . off. 

All moves into or out of Cabot Center must be coordinated with 
Central Control. 

All speed restrictions must be adhered to at all times and 
movements over all bridges must be coordinated with Central Control 

RMC:mkc 

August 21, 1974 

228 

/1:J# /2-J-/;M;,;,i, 
R. M. Caddigih . 
Supt., Rail Lines 



CLEVELAND TRANSIT SYSTEM 

DEMONSTRATION DATES 

Oct . 25 

26 & 27 

28 

29 

30 

31 

Nov. 1 

2 

3 - 21 

22 

23 & 24 

25 

26 

27 

Oct. 28 - Dec. 1 

Dec. 2 

3 

4 

5 

6 

7 & 8 

9 

10 

Revenue Service 

Weekend - Not Scheduled 

Revenue Service 

Revenue Service 

Revenue Service 

Revenue Service 

Revenue Service 

Rail Fan Trip 

Out-of-Service, Axle Modification 

Revenue Service 

Weekend - Not Scheduled 

Revenue Service 

Revenue Service 

Revenue Service 

Not Scheduled - Thanksgiving Holidays 

Not Scheduled - Snowstorm 

Revenue Service 

Revenue Service 

Revenue Service 

Not Scheduled - Awaiting Parts 

Weekend - Not Scheduled 

Revenue Service 

Revenue Service 
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RAPID TRANSIT - WESTBOUND 

LV 
BLOCK NO. WIND. 

5 829 
5 1009 
5 1139 
5 109 
5 236 

55X 411 
55X 544 

RAPID TRANSIT - EASTBOUND 

LV 

CLEVELAND TRANSIT SYSTEM 

SOAC SCHEDULE 

LV ARR. 
c.u.T. WEST PK. BROOKPARK 

845 859 905 
1024 1037 1042 
1154 1207 1212 

124 137 142 
252 306 312 
427 441 447 
600 

LV LV ARR. 
BLOCK NO. AIRPORT BROOKPARK WEST PK . C.U.T. 

5 920 923 928 941 
5 1052 . 1055 1100 1113 

M5 1222 1225 1230 1243 
5M 152 155 200 213 
SM 322 325 331 345 

55X 459 502 508 522 
55X 609 

ARR. 
AIRPORT 

908 
1045 
1215 

145 
315 
450 

ARR. 
WIND. 

957 
1128 
1258 

228 
401 
538 
625 

. I ' I 
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HOWAHD DEMPSTER HOWARD 
RUN EQUIPMENT LEA VE ARRIVE LEA VE EQ.UIPl·1ENT ARRIVE LF.A VE 

529 

JON526 

C ;:;,r-
..L:=..J 

526 

,o~• c:' ' '7 - r'. , <' C. 

526 

c' ".: 7 
"'~ 
w 
...., 526 

~, '., ' ? 
~ 

526 
c:', ~, 
~ 

526 

527 

526 

5?7 

26N534 
·~ ··, • •r' -r'.' .L-:.:..2 . _;, 

534 
~- :' 
~ 

CTA 

CTA 

SCAC 

CTA 

SC1\C 

CTA 

sc.;_c 

CTA 

SC·!\C 

CTA 
, , r !' f" 
. J \ . -.·· ... ,.J 

CTA 

0 CAC 

CTA 

SC:\C 

CTA 

S r~.'".C 

C11A 

;J,\ C -

9:10 A 9:17½A Houri.rd St . Extr•s. Switcl;n;.an D. H. t o Skokie Sh op P.U. Sonc 
Leave Sk okie w:i.th n id cf f.~to!dc, SH i t ch mnn o.nd b r ing S OAC to 
Dcmpctor(I Fr•om thcr•c Lo t.! o C'l'r\. Ca r a t Howard Street THEN: · 

9 : 25AM 9 : 32½A 

9 : 4 OA I1 9 : 4 7 i-A 

: 2flAM 
9:43AM 

9: 50AM 

9:55AM 10:02½A 10:13AM 

10:10AM 10:17~A 10:20AM 

10:2_5f.M 10 :32-!A 10:43AM 

10:h O!.H 10:4.7}1\ 10:55AM 

10:55AM ll:02½A 11:13AM 

11:10.U{ 11:l'/}A ll: 28AN 
. 

ll:25AM ll:.32½A llt43AM 

11:y0AM ll: LL7 ;;A 11 :56AM 

11:55AM l2:02½PM 12:13PM 

12:10PM 12:l?}P 12:28PM 

12:25PM 12:32½P 12:43PM 

12 :L;OI'M 1 2 :11.? }P 

12:55PM l:02½P 

l:lOfM l:17½P 

12 : 58PM 

1:13PM 

l: 28i-f·! 

1:25PM i:32½P 1:43PM 

1 :11 0 PI-1' 1 :1~7 }P 1: 5'.8FH 

S().1\C 
C'.r.\ 

SOf..C 

C'l'A 

SOAC 

CTA 

SOAC 

C'l'A 

S O1\C -
C':A 

SOl1 .. C . 

C'l'A 

SO/l.C -
CTA 

SOA C 

C1.rA 

SO/ f"! 

C~CA 

SOM"; 

0 : .., r.' .'. ~' Cl ; I I O:-. M 
9 :50AM 9 :55;AM 

, , 0 10 : O~_ .. . \r.1 10 :1 ,AH 

10:20-QAM 10:25AM 

1 0 : ~t::1 ,u; 1 0: ltOAN 

l0:50½AM 10:55AM 
. , 

11:05:). M 11:lOt. M 

ll:20½AM 11:25AM 
·1 ) 11: ") 5 ::·\H 11 : .10/\N 

11: 50½AH 11 :5S\M 

1 ~>• (; 1:
1 -~-,•.1 1')•1or,r:1 ..,_ • • ,· - ~ r _ • .,. 

12: 20i·PM 12: 25PM 

1 '1 • 1 r;1 pr.1 l ? ·l10fI·1 ( ... _., ,,. ., - .. -· . 
12:50½PM 12:55PM 

1 • ')r· 1 ,:-11.• 
- • \ • · I • , L ,1•., l :1CH 1 

1: 20i-PM 1: 2!5PM 

] • . , r · ' .--•.' 1 • 1, o ~'. lll 
.. . ... , .. J. J. .,. • , 1 1 .. l 

1;50½PM 1:55PM 

? : or~~ rr! ? : 107:'!,r 

CHICAGO TRANSIT 

AUTHORITY 



·i 
·! 
1 
l 
·l 

I 

RUN 

534 
(~") 5 
/.,) 

---:-

534 

535 

N 
w 
N 

EQUIPMEllr 

CTA 

SOAC 

CTA 

SOAC 

.. ,.~ .. .::. , , _ _.. '" ,_: .... . :-..~:~..:.;.?...: •• _,:.. ... ,;_.'~ .. ~ ~~:....::..-t.!.::...~ ~-..... ~ ~·-..:..:.._~ • ..:...~;-c.!,..~.-:.. ... ~ ~•;..-.':J. .-:~~-:;,,,. · ..... i.l~ .. u:~:~~: :,.:.:.· .... · .. :.: .. :.:. :; · ,_•.: . '··--·~· ...:·.1:.!..,.'.-.,~;·. , .... : ;..,.co .• _ ... -.::.:.· : .•.••• ;.: ••• _ • • :...~~ •• 

HOWARD DEMPSTER 
LFAVE ARRIVE LEAVE 

1:55PM 2:02½PM 2:13PM 

2 ·:l0PN 2 :17;{P!'1 2 :20n•r 

2:25PM 2:32½PM 2:43PM 

2:40PM 2:1~71PM 2:58PN 

' 

HOWARD 
EQUIPMENT. ARRIVE IEAVE 

CTA 2:20fPM 2:25PM 

sat e 2 :J,5}PM 2: l1 OF.M 

CTA ?:50½PM 2:55PM 

SO,\C 3:0.S}PN ,3:IOPK Extra Swi tchra 

mQD w 111 rel lave Crew and D. Ho with SC~.\C 
train to Skokie Shopso 

Howar•d st . Yard Forerr,9.n will sea t hat a 
CTA Car or Articula'ted unit is PoO. by 
Switchman for Run 535 the 3:10PM inberval 
to Dempster Skokie. 

,. 
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I STATE-OF-THE-ART CAR 
I: 

I 

SOUTHBOUND 
• 

]I I i 
I I 

i 

I I 

j 
j I f I ! I B 

MONDAY thru FRIDAY 
AM AM AM AM AM AM 
9.40 9.43 9.50 9.58 10.03 10.14 

11.17 11.21 11.28 11.36 11.41 11.52 
PM PM PM PM PM PM 

12.55 12.58 1.05 1.13 1.18 1.29 
6 .33 6 .37 6.44 6.51 6.56 7 ,07 
8.03 8 .07 8.14 8 .21 8.26 8.37 

Oln•, 
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SATURDAY 
AM AM AM AM AM AM AHeoheny 

' -....:.._ .. ,·. ,, 
~ 

--........ 
9.39 9.42 9 .49 9.57 10.02 10.13 

11.24 11.27 11.34 11.42 11.47 11.58 

PM PM PM PM PM PM 
1.16 1.20 1.27 1.34 1.39 1.50 

Dlu•hHl·lu1queh•nn1 

3.01 3.05 3.12 3.19 3.24 3.35 
N 
w NORTHBOUND w 

" j i j J !I i C j '! I g ! • ! ii ;s c5 
1'1ce•Vlne 

MONDAY thro FRIDAY 
AM AM AM AM AM AM 

10.25 10.36 10.41 10.48 10.55 10.59 

SOAC PM PM PM PM PM PM 
12.03 12.14 12.19 12.26 12.33 12.36 

1.40 1.51 1.56 2.04 2.10 2.14 
7.11 7.21 7.26 7.33 7.40 7.44 _.AlCO U,.• 

8.41 8.51 8.56 9.03 9.10 9.14 STATE-OF-THE-ART 
SATURDAY CAR AM AM AM AM AM AM Ti, ~••· Moutt 

10.32 10.43 10.48 10.55 11.02 11.06 
PM PM PM PM PM PM S"yd•t 

12.17 12.28 12.33 12.40 12.47 12.51 
Call 2.10 2.20 2.25 2.32 2.40 2.44 Ot•eon 

3.55 4.05 4.10 4.17 4 .25 4 .29 
Pall1IOI' Vt1te1a nt Slad1um DA 9-4800 

Additional weekday SOAC trips will be 
Spech..,m 
JfK Stadium 

scheduled to sports events at the Spectrum. for complete SEPTA Information 
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·- · .. 
Chiltor. .. C' se.:rch Services C.RS Job iJ8353 
Philadelph!a ~ Pennsylvania Int. I) 0MB Ii 04-573023 

(1-3) Date June • 1974 
. . -:-

. . \ TRANSPORTATION STUDY - RIDER QUESTIONNAIRE 

INTROD~CTION: Good , my name is calling for 
Chilton Research Services in Philadelphia, Pennsylvania. We are doing a marketing 
res~arch survey for the U. s. Department of Transportation _and "Would like to ask you 
a few short questions regnrdin~ t.l1':! subject of transportation. 

Time Int • . Began A.M. P.M. . 
Time Int. Ended A.M. P.M. 

1. A few days ago, you were kind enough to give our representative your name while on 
board the new car running the (LINE) • About how many times "Would you say 
you rode in the new car since it has been on that line? 

, 4-
.. 

ASK Q. 2 Once 1 
. .. 

. , . 
Twice 2 

• SKIP Three times 3 

TO ll'mn- ti mP~ 4 
' - · 

l Q. 3 Five or more times 
(SPECIFY) 5 

.-
; TERMIKATE IF SURE YOU None. No knowledge 6 

! HAVE LISTED RESPONDEr-.."T of new car 
.. . 

2. Did you sit during your trip; stand during your trip, or both sit and stand? 
I ·., 5-
.-

.. ' SKIP Sat 1 
.. 

; 

.. . TO Stood 2 -
' . .. 

Q. 4 Both I 3 
I 

3. Since you have ridden the car more than once , I would like to kno-w if you sat or 
stood during the trip. Did you sit during all your trips, stand during· all your 

l trips, or both sit and stand during your trip? 
6-

. 
- Sat 1 -... . -_/ - ., ~ .. 

Stood 2 
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l 
·j 
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i 
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4. 
. . 

goi:',g to read a list of i f;erns having to do with various aspects of the new car 
were 

I'm 
. you 
or u 
tati 

.of y 
STIL 

in while riding the {READ LINE) . I would like you to tell me how favorable 
nfavorable you_feel about each item. If you still have the card our represen-
_ve gave you the other day while on the car, it would help to have it in front 
ou while we discuss these po~nts. (F~COURAGE RESPONDENT TO OBTAIN CARD IF 
L AVAILABLE. 

'show the ratings work. If you have a favorable impression of the item, 
pick a number from +100 for extremely favorable to +1 for just slightly 

Here 
will 
favo 
-100 

rable. If you have an unfavorable impression of the item, you will pick a 
for ext remely ur,favore.hle to a -i for just slightly unfavorable, 

IT 

you 

IS 

"Now, 
rati 
recc 

with +100 being the most favorable rating and -100 being the most unfavorable 
ng, how would you rate (READ ITEM WITH CHECKHARK TO LEIT) for the new car you 
ntly rode on?· (RATE EVERY ITEM) 

ITEMS RATING 

1. (IN OCTOBER THROUGH MARCH) 
The temperature of the car during cold weather (7-9) 

2. (IN JUNE THROUGH SEPTDIBER) 
The temperature of the car during hot weather (10-12) 

3. How fresh th.a air in the car is (13-15) 

4. How safely built the equipment or car is so as not to 
contribute to accidents (16-18) 

5. Having to ride in seats facing backwards (19- 21) 

6. Having to ride in scats facing f orward (22-24) 
- ---·--·- ·- -·- --- - .. . . . 

i. Having to ride in seat ~ 
I 

facing sideways (25-27) 

8, Having a pole t9 hold on to while standing (28-30) 
-

9. Having to s tand without anything to hold on to (31-33) 

REMEMBER +10.0 to +1 ARE THE FAVORABLE RATINGS AND 
-100 to -1 ARE THE UNFAVORABLE RATINGS. NOW , HOW WOULD YOU RATE : 

10. The arrangement and size of the doors for get t i ng in and 
~etting out of the car (34-36) 

11. How the windows are placed for seeing out while standing(37-39) 

12 : How the windows are placed for seeing out while sitting (40-42) 

13. The fac t that the gl ass in the windows was tinted (43-45) 

14. The brightness of the lights in the cars for r eading (46-48) 

15. The fact that there is carpeting 90 the floor (49-51) 

16. The use of bright col ors inside of the car (52-54) 

17. 
The level of noise from the train when one is riding 
inside the car (55.,-57) 
Tb~ :- !.~ ::? r;_;: tt· ~ C.J.r in r 9t:.:1 -:: d •- ~ suirt an<l 

11s. ~v 
stoo;i~d~.,: _ _____________ _ (58-60) 

--
REMEMBER +100 to +l ARE THE FAVORABLE RATINGS AND 
-100 to -1 ARE THE UNFAVORABLE RATINGS. NOW , HOW WOULD YOU RATE: 

236 
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. 
,_ 

ITEMS RATING 

regard side-to-side motion 
(61-63) 

19, The ride of the car in to 
. 

20. Having to pay an extra 5 cents to ride this 
(64-66) 

type of car 

(CHECK BACK TO Q. 1. IF RESPONDENT RODE THE CAR MORE THAN ONCE, READ THE FOLLOWING 
STATEMENT BEFORE RATING ITt]1S 21 to 27. IF RODE ONLY ONCE, GO DIRECTLY TO ITE..'1 1_!). 80-

-· END CARD l 
Since you have ridden r.his train mor.e tha:1 ,,nee, we would like you to evaluate these 
next 7 statements for only the car you were in when we obtained your name and address, 
According to our records, that would be the (DESCRIBE CAR) . 

/ (4 . .16) 
.-

21. Bow close the people have to sit together 
"--.. • ✓ 

_, 
22. The width of the aisle (7-9) I 

'-

23. The leg-room when one is sitting in the (10-12) I 

car , 

24. The materials the seats are made of (13-15) 

25 . The padding of the seats - (16-18) / I 

26. The overall comfort of the seats (19-21) 
/ 

- 27. Having a hand-hold on the back of the seat to hold on 
(22-24) / 

I 

to while s~anding 
J 

. .. 
, ·- --~.--

REMEMBER +100 to+ 1 ARE THE FAVORABLE RATINGS AND 
-100 to -1 ARE THE UNFAVORABLE RATINGS. HOW WOULD YOU RATE: 

Now, I'd like to ask just a couple short _questions about the new car you rode in. 

5. Under normal use, do you think these cars will show dirt more, less, or about the 
same as the cars that run regularly? (CIRCLE APPROPRIATE CODE) 

25-

More 1 

Less 2 

About the same 3 

Don't know · · 4 

6. Would you say t he tinting of the windows is too dark, too light, or just about 
right? 26-

Too dark 1 

237 Too light _ 2 

About r ight 3 

Don' t know 4 

t 



· 7. Do you think that the fare you are now paying for public transportation covers 
the entir e cbst of the ride? 

: 

Yes -
~ 

No 

Don't Know 

8. Do you feel that the federal government should help to pay for purchases of 
new eq-utpment? 

Yes 

No 

Don I t Know 

27-

1 

2 

3 

28-

1 

2 

3 

9. Do you feel that the government should give money to transportation 
~o .ii~ to keep fares down? 

companies 
29-

No 

Don't Know 

10. If you had your choice, wh ich of the following would you pick: (READ) 

A car with l ess seat s but 
ample entry and exit 

2 

3 

30-

1 

OR ----------+------i 
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A car with more seats but 
restricted entry and exit 2 
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1 
11. Suppose you were a designer and you were going to design the ·elevated or subway 

tar of the future. We want to know how much imp~rtance you will attach to certain 
parts of the ~ar you will design. Now, to do this, I'm going to read you a list 
of items and you tell me how important each item is by using any number from zero 
to 100. If the item is extremely impor~int, you pick a number at or near 100. 
If the items is of very little or no importance, you pick a number at or near zero. 
And you can pick any nu~ber between 100 or O. Remember, for each item I am going 
to read, tell me how important it is to you when designing this ne~ car. Now, 
with 100 betng very important and O being not at all important, how important is: 
(READ FIRST STATEi.'1ENT)? 

ITEMS RATING 

1. The cleanliness of the inside of the cars (31-33) 

2. The cars having the right temp~rature during hot weather (34-36) 

3. The overall comfort of the seats (37-39) 

4. If you have to stand, having something to hold on to (40-42) 

5. Being able to see out the windows while sitting (43-45) 

6. A low level of noise from the train when on.e is riding 
inside the car . (46-48) 

239 



few ques tion~ 
!-

- ·Now, 1 have jus t a for classification purposes . . 
-. 

1A. Do you or yo1,1r · family have an automobile? 49-·'· I 

.. I Yes 

I 
1 .. . 

. . I SKIP TO Q. C 2 No 
-

B. (IF "YES") How many au t omobil es do you or yqur family have? 

(I 50-

C. Are you, yourself, a licens ed driver? 51-

Yes 1 

No 2 

D. To which of t he following ::f.s your major corn.muting? (READ LIST) 
~·:. 52-. 

Work 1 . 
Shopping 2 

- School 3 

( ~p;;-,~i r,., , I 
4 I " Scr .. c oth<.!,· , .,.. ___ ....,._.,I 

I I . 

t 
~ 

E. How do you usually commute t o (READ ABOVE ANSWER) ? (IF NORE THAN ONE, CIRCLE 
CODES FOR AS MANY AS APPLY) 53-

. Car I 1 

I 
Bus 2 

Trolley/Street Car 3 

Rapid Transit (Subway or Elevated) 4 

Commuter Tra in 5 

Walk 6 

Taxi 7 

Other (SPECIFY) 8 

, ___________________ ...._ _______________________ _._ ___ _ 
F. ,\ b,,at h,.)w lcn~ d ,:,e:s this tr::.:, usual.l;· t ."':·:c , ~0fn;; o:1e w::iy only? 

240 
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.,. 

-l----,_ .-------------- ---------------------------- - -

G. How fiequcntly during th~ a~er~~e month do you use the following types of trans­
portation? (READ LIST AND RECORD) 

City Buses (57_-58) 

Cor.unuter trains (59-60) 

Sub~ay or elevate~61- 62 ) 

I
I 

Trolley cars 
(63-64 ) 

H. What is your occupation? 

I. Into which of the following groups does 
your age fall? (READ LIST) 

-
I DO NOT READ 

Times per month ~-lever 

00 

ob 

00 

00 

65-

66-

Under 20 1 

20 to 29 2 

30 to 39 3 

40 to 49 4 

50 to 64 5 
·------

65 or olde.r 6 

I Not determined 7 

J. Finally, into which of t he following categories did your family's total income 
for 1972 fall before taxes? (READ LIST) 

67-

Under $5,000 
. 

1 

$5,000 but less than $10,000 2 

$10,000 but less than $15,000 3 

. 
$15,000 but less than $20,000 4 

$20,000 but less than $25,000 5 

$25,000 or over 6 

I DO NOT READ Not determinerl 7 

·K. Record sex: 68-

Male 1 

241 · 
. 

Female ' 2 
----- ! 
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., . 

.. . 
I NTERVIEWER RECORD FOLLOWING INFORMATI ON FROM CARD : 

"L. Ti me of trip: .. 

- 69-. 
6 A.M. t o 9 A.M. 1 

. 
. 9 : 01 A.M. to '• P.M. 2 

4 :01 p .M. t o 6 P. M. 3 
" 

After 6 p .M. 4 

M. Cr owd conditions of car: · 
70-

/ . . 

Less t han 1/2 s ea t s oc cupied 1 

-- . . More t han 1/2 s eats occupied but ·2 
no one standing 

.. 
• Just a few s t and i ng 3 

Many peopl e standing 4 
- - --··- - - ------ . . . . . . - . . -- . . . . 

: 

-N. Length of trip : 71- l 
: 

A Less t han 5 minu t es 1 

5 to 15 minutes .2 . 
Over 15 minutes 3 

o. Car r espondent was i n: 72-

Car vi t h tables 1 ! 

Car \.l'ithou t t ables 2 
-

P. City i n which inter v i ew was conduc t ed: 73-
Boston 1 .. 

Chicago 2 

Clevel and 3 

New York 4 

Philadelphia 5 
-· -

Respondent ' s Name -
Telephone It 

JI 80-2 
END CARD 2 

I nterviewer ' s Name Date 

242 - ·· 
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r.·•-. ------·•·. ------, 
I 

i ' 
I 

Ch:!.L .. on Re:;e.:irch S0. rviccs 
l'h ila;1el phia, Pcnr:s;;lvat".ia 

:-

In t . fl -----
(1- 3) 

O~ff 04-s? .i o n 

Dat .June, l '??ii e---~- --
TR.A1'lSPO?TATIO!'i STUD0

{ G:-.:l!F.R:"•l, SURVEY QUESTIOXNAIRE ·---------------- --'-------

n n-RODUCTION: Good ___ _ __ , my name. is _____ _ 
f!" om Chil ton Research Servic_es i.n Philadelphi.::?. , Pennsyl vania . 
research su rvey for th2 U. S. Depart.r;ent of Transportation and 
f ew short questions r:=garcir.g the subject of transportation. 

c;,..J.ling 
We nre doing 2 ~arke:i~g 

woul d like to ask you a 

Time In t . Beean A.H. P .~[. ----- -----
Titne Int. Ended A.?·! . P . J·! , ____ _; - ----·· 

1. lw.ve you eve r had the occasion to ride on the ( RF.AD LINES)? 
4-

rl -Y-'e--s--,--1-
GO TO Q. 3 l,'Nfi"L7 ____ _ 

QUOTA FILLED _I No . - 2 

2. About how of t en within the past six m-:rnths have you ridden the (READ LI~J:SS)? 

5-

--------------------- ------- -----''-------------------

. 

3. Suppose you were a designer and you were going to design the elevated or subway car 
o f 1:h e f11t:11rP. . _l,1e vant to know hoH muc:, ir::nort2.nc e vou wil.l attach to cc:rtain u~rts 1 

of tl1c c at· yot.1 \.·:.1: :.;:::::.gr~. ::::-~-:, t.c cio ~=--~::..:;, I 1
;:L &oii.i.b ~c r~u.~ yet.! ~: 1:i.£:t ~~ i!.: c::is i 

.,,~ • ..i :,·c:.: ·~·:i.ll t el l i"i,2 i,i:.,w .i..rn:)"rt.:an t 0 ach ➔ t'"':O is by 1• ·~ -; p o 2.ny n umber fro::n °,2ro re · 1 -~-- .. - - .. - - - ·-- ·o - -
100. If t he ite:n i.s extremeiy h:port:ant, you pick a nu;:,.ber at or r.ear lCO . If the I 
item i.s of \rery lit tk o r no i1,.portance , :•iOU pick a numb ~r " -•• I.. or near zero . And I 

you can pick any ri.unber between 100 or o .. Rea:eGber , £ or e.nch item I cl!!\ going to 
; 

r ea~, tel1 how ir.iµort2.nt i t when ' .. . this ,:ith me is to :; .::>u ocs1.gn1.nz t:C,-7 car. ~ic'.-..·, 
100 being very i:11?ortar.t c:-:.d 0 being not at all ir.1:_:iortant, how i.nportant is (:G JJJ 
XTE:·I \HTH CHECK \' \ n ,, 

.l.,:.!:'.~ TO THE .Lf.~T)? (RATE. EACH l TDI) . 

I 
-

IT&'.·!S RATLG 

1. The c l.eanline.ss c,£ the inside of the cars ._ . (6-8) 

2 . The du::ability of the s~at mater i al ( 9-11) 

--
3. Having padding the scats

1 

(12-14) 
O;t 

~ 

4. The c ars having the right t emp~raturc during cold weather 
(15-17) 

5. The cars ha.ving the! right temperature dudng hot we<1ther 
(18-20) 

6 . The fr€·shness o f t he air in the cars ( 21- 23) 

:Fce lit:g that the ca.rs are b;.iih so as t o be s.nte 01,d no t (24-26) 7. contriouu.~ to accidents 

8 . Not h2ving to worry a:)CUt . . , or vandals ' .(~7--:29.) I crl!!:l.H3.1.S 
··----- I ! 

9 . ~l·~-. (~ ~=.::~.:: l!:~ i . 
..,:- :- ~• a.c G:. a. ?•: r~-::; A :,os i i',. t ~: -:: ~c.:;:: s (30-32) l 

10 . i-!011 close the p-:!cµ.l.c sit C:O~C?tncr 

_j 
(3 3-35) 

] ] The S ~ tl t: S f.'lC1.ll('. t 0'.·l.l r.r: the: :'rolit: cf +-}, ... car. (36-38) I 
'- ·'-' 
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- -·---· - --·~ -----7 . REHEHBER 100 IS THE NOST IHPORTAt:T RATE:G YOU CA}f GIVE A};D O IS 
THE LF.AST I:ffOi:Z'IA;-.;T RATH:G, :iu~-l , Wll.E?{ DESIGNING YOUR NEW CAR, . 
HOW IHPO~'J.'A'S'i' IS: 

. lTS-:S ! R.ATI~G I . -
¼ 

' ; 12 . . The seats facing tO'.-rards the rear of the c ar (39-41 

13 . . The seats facing sideways (42-44) 

··-
14. The overall comfort of the seats (45-47) 

; --

' 15. The _importance of having a seat (!18-50) 

16. If you have to stand, having a pole to hold on to (51-53) 

. lf you have to s ta.icf, naving a h2ndnold on tne back of tne 
17. seats to hold OU to (54-56) 

18. If you have to stand, having something to hold on to 
(5 7-5J) 

19. The car having wide a isles 
(60 ...:62) 

20. The doors being arranged and of such a size so t hat it is 
easy to get in and get out of t he cars (63-65) 

21. Being able to see out the windows while standing (66-68-) 

22. Being able to see out the windows while sitting (69--71) - . 
I 23. ·The windows h · • aving tinted glass cn-7,.)1 

24. 'i'he ligl:i tillg in ti1e cars being bright enou$h to 

REHEHBER. 100 IS THE ~lOST I:·lPOR.Ta\:IT RATI:iG YOU CA.;~ GIVE Nm 0 IS 
THE LEAST D G'ORl'MiT R..-\TING . KOW, WliEN DESIGIHNG YOU NEW CA.R, 80-3 
HOW I:•fl'ORTA~H I S : El_,ID CARD 3 

25. Fut ting carpeting on the floors of the cars (4-6) I ' I. 
2'6. The interior or ins i<le ·of the cars having bright co1.ors (7-9) 

I_ 

27. A low level of noise when the tra in enters a station (10-12) 

28 . A low l evel of noise f r-o!!l the train when one is riding inside · I 
' \ the car (]1-l"i) 

29. The ride being smooth in regard to stop and start j erks (16-18 ) I 
30. The ride being smooth in r egc. rd to side to side motion (19-21) 9 31. The importance of cars r,ot breuking do1,,m and c ausing 

delays (22-24) 

32. The cost of the fare 
(25-27) 

33. Having a map in the car showing each stop (28-30) 

. 34. HavJ.ng the st0ps announced ove r cl loud speaker (31-33) 
l 

i i 
35. Ha.vlng ,,I\ en f (.,rcc cl .. ,. s~okii.~.~,, =; ·-s ul.:<tion .. o - i 

' 

l ,__ ______________________________________________ _ 
RC-!EHBER 1 00 IS THE : (OST I:•rPORT,\.'H R.:\Tn:c YOU c:~; Gr/E A.ND O IS 

THE LEAST IH? ORT~,T R.:'-.T I.NG . KCW ' WHE~; n c:src:a:..G YOuR Ni::i•T CAR, 

HOW UD'ORTANT IS: 
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1.-.~ ----------~-----·· 
· 4. Do you t hink chat the fare yo u are now paying for public t 

the e~tire cos t of the ride? 

I 
5. 

~~-· -.. 

Do you f eel that the f ederal government should help pay fo 
equipment? , 

I 

----------------------------------

r:ar,spor tat ion coveI;s 

37-

Yes 7 
No 

Don 't Know I 
r pu:rchases of new . . 38-

Yes 

No 

Don. 1 t Know 

6. Do you f eel t ha t the government should give money to transportation companies so 
as to · kee p fares dm,m? 39-

Yes 

No 

Don't Kn.ow 

7. If vou had your choice , which of the following would you pi.cl: : (READ) 

1 

2 

3 

1 

2 

3 

1 

2 

3 

. ! 

T-_______________ 1.,f.b._ I 
A ca r with l ess s eats , bu t 
ampl e ent r y and exit 1 

OR ---------+-·-
A car with more seats , but 
r es tricted entry and exi t 2 

Sp 41 to 48 

2 46 · 



-------- -~ -'---- --·--- ... -----,. 
. 

Ne>w, I h~ve just a fe', q:.!esticns for classification purposes 

A. Do you or you!.· family h.::,.vc an autonobile? 49-
i . 

....... 
~es 

l 

I -
SKIP TO Q. C o 2 

. 
B. (IF " YES' ' ) How many au·tomobiles do you or your family have? 

g 50-

c. Are you, yourself , a licensed driver? 51-

U:s 1 

+ 2 

D. To which of the following is your major commuting? (READ LIST) 
, 52-

. 
Work 1 

. 
. Shopping 2 

' 

d-• ,, School 3 , 

. . ;::nrn~ Clthi::>r • {~µi:,·r. T F'Y'\ I /, ! 
I 

. 

I 
. 

. 

E. Hou do you usually cor,m1u te to (READ f.BOVE Al,SWER)? (IF MORE THAN ONE, CIRCLE 
CODES FOR AS NANY AS APPLY) 53-

. Car 1 

Bus 2 

Trolley/ Street Car 3 
. 

Rapid Transit (Sub\-,ay or Elevated) ,, 
' Comouter Train 5 

. Walk 6 

Taxi 7 

Other (SPECIFY) 8 

. I ... About how long does this tc:!.? usually ~ake , going only? I E• one wa y 

247 Minutes 
(54-46) 



r, .----------------- - ----·--------- . ~ 

G. How frequently durir,g the: av-2:.- age month do you use the follo·..ring types o f trans-
portation? (~AD LIST k'\D RECORD ) .,_ 

,-

R. What is your occupation? 

--· _ .. 

City Buses (57:..58) 

Co1rn1iu t er tra i ~s 
(59-60) 

(61-62) 
Subway or elevated 

Trolley cars 
(63-64) 

Times per mo:it:h ~eve r 

00 

00 

00 

00 
, 

65-

·---·------------------------------------------------------------------,-r----------------....-r 

l 
66-

I . Into which of t he f ollowing groups doe s 
your age foll? (READ LIST) 

Under 

20 t o 

30 to 

40 to 

-
20 1 

29 2 

39 3 

49 4 

.. 50 to 64 . ~I , - - . v ,.; vI. VJ.Ute,{." I 

·I DO NOT READ Not det er r;;ir.cd l 

J. -Finally , into which of the following categori es did your farnily '_s iotal i ncome 
for 1 97 2 fall before taxes? (READ LIST) 

0 

7 

67-

Under $5,000 

$5,000 but l ess 

$10,000 but l ess 

$15,000 but less 

$20,000 but less 

$25,000 or over 

I DO NOT READ Not deterrained 

K. Record sex: 

24 8 

1 

t han $10,000 2 

than $15,000 3 

t han $20 , 000 t, 

t han $25 ,000 5 

6 

7 

68-

Hale 

City 

I 
I 
I 
I 

69-
80-4 

END CARD 4 

l. 

2 

.1-------------------------------------- ·-

' 
I 

• 



'.--r~· Respondent's l!ame 

r 

t •·· ._ .... 

--- --------- -------.,.---- ----
Tel_ephone fl --------

'· : 

Interviewer 's Name Date ------~----------------c--- -- -------

-------· 
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