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PREFACE

The work described in this report was performed as part of a

test program conducted to evaluate the Safety and Performance

characteristics of the four Personalized Rapid Transit Systems

(PRT) on display at Transpo®72. Sponsored by the U.S. Department

of Transportation, Transpo®72 was the first United States Inter-

national Transportation Exposition and was intended to demonstrate

to the general public new technologies in transportation.

The PRT demonstration program was the responsibility of the

Urban Mass Transportation Administration (UMTA) and was conducted

to provide detailed engineering test data in addition to providing

mature candidates for an Urban demonstration.

iii





POWER LINE CONDUCTED NOISE MEASUREMENTS

PRT SYSTEMS - TRANSPO® ' 72

I . Introduction

This technical report presents the data obtained in the

performance of tests for power line conducted noise at the

Personal Rapid Transit (PRT) System at TRANSPO ' 72 - Dulles

Airport, Washington, D. C. This report covers the test defined

as Item 6 of Contract No. DOT-TSC-375, and as performed by

National Scientific Laboratories, Inc.

Item 6 calls for the performance of conducted noise measure-

ments on PRT a.c. power lines in the frequency range from d.c.

to at least 10 KHz, with all four PRT systems (TTI , Ford, Monocab,

Dashaveyor) in operation. Data obtained at all four PRT sites

will enable characterization of the noise increase attributable

to the other systems operation, when considered in comparison

with the operational noise data collected for each PRT system

singularly and documented* previously by NSL.

* Technical Reports, Item 5 - TTI System; Ford System;
Dashaveyor System; and Monocab System, August 1972, Contract
No. DOT-TSC-375, Department of Transportation, Transportation
Systems Center, 55 Broadway, Cambridge, Massachusetts 02142



The measurements reported in the document were made during

the following time periods:

TTI System: July 25, 1972 — 1424 to 1618

Ford System: August 2 , 1972—1426 to 1615

Dashaveyor System: July 31, 1972 — 1537 to 1640

Monocab System: July 27, 1972 — 1414 to 1530

2 . METHOD OF MEASUREMENT

2 . 1 Instruments

All measurements were made using the same test set-ups

and instruments used during individual PRT system tests de-

scribed in report Item 5. The power line conducted measure-

ments were performed using a Fairchild Model EMC-10 Interface

Analyzer. This is a battery-operated RFI/EMI instrument which

covers the d.c. to 50 KHz frequency range as a narrow bandwidth

receiver. It incorporates internal circuitry that provides a

linear signal output to drive a chart recorder, and also a signal

to produce frequency tracking for chart recording. A Hewlett

Packard Model 3005B chart plotter was driven from the receiver.

Some observations were made at frequencies above 50 KHz

through the use of a Hewlett Packard Model 8552/8553A spectrum

analyzer. Data was recorded photographically with a Hewlett

- 2 -



Packard Model 198A oscilloscope camera. The analyzer is an

extremely versatile instrument in that it has numerous

frequency scan and bandwidth settings throughout the frequency

spectrum of a few cycles up to 100 MHz.

Signals were obtained from the power lines by using a

Fairchild Model PCL-10 Current Probe. This probe is a clamp-

on transformer which provides an output voltage in proportion

to the current which passes through its aperture.

A block diagram of the instrumentation is contained in

Figure 1.

2 . 2 Power Line Arrangement

The TRANSPO '72 PRT sites are each furnished with 15 Kv,

3 phase (0) power via underground feeder lines. This power

passes through transformers to obtain site operational power of

480V, 3 phase. These lines enter commercial switchgear at the

various PRT companies and are coded as follows:

TABLE I

POWER LINE CONDUCTORS CODES

TTI SITE Phase: A Color: Grange
B
C

Brown
Yellow

Neutral Noncoded

- 3 -



LINE UNDER TEST

FIGURE 1. CONDUCTION TEST INSTRUMENTATION



TABLE I Power Line Conductors Codes (Continued)

Ford Site Phase: A Color: Orange
B Brown
C (Grounded) Yellow

Dashaveyor Site Phase

:

A NSL

:

4 Color

:

Orange
B 3 Brown
C 1 Yellow
Neutral 2 Noncoded

Monocab Site Phase

:

A Color: Black
B Red
C Blue
Neutral White

The current probe was attached at the point where the

power lines enter the commercial switchgear which is the same

point as used when making the measurements described in reports

Item 5. The locations of the PRT sites with respect to one-

another are shown in the map in Figure 2

.

2 . 3 Measurement Technique

Each of the power conductors (one conductor per phase

per site) were tested by scanning two frequency ranges, d.c. to

1 KHz using a 5 Hz bandwidth, and 1 KHz to 50 KHz using a 50 Hz

bandwidth. Two recordings were made for each frequency range,

on each of the power lines. The scanning time per recording

averaged four to six minutes.

- 5-



LEGEND

1 Parking Area 1 11 Exhibit Pavilion 21

22

Terminal

Office Building

2 Parking Area 2 Personal Rapid Transit System
23 Hotel

3 Parking Area 3 13 Rail Systems 24 Lake

4 Parking Area a 14 Outdoor Exhibits

5 Parking Area 5 15 Exhibitor Display Area

6 Parking Area 6 16 Water Related Exhibits

7 Parking Area 7 17 Cafeteria

8 Parking Area 8 18 Main Medical Facility

9 Main Entrance 19 News Facility

10 Exhibitor Entrance 1 20 Business Centers

FIGURE 2. PRT SITES
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The recordings are reproduced in the forepart of Appen-

dices A, B, C and D for the four PRT sites. The recordings are

presented in order of phase rather than the order in which they

were produced. The upper charts are the reproductions, and

the dB scale refers to the level at the instrument input con-

nector. Some of the charts have two amplitude scales. The up-

side down letter "Y" located somewhere along the bottom line of

the chart indicates the point of switchover from the scale on

the left side to the scale on the right side.

The Spectrum Analyzer was used to record data at the Ford

site in the frequency area of 150 KHz to 250 KHz wherein the

vehicle and computer communicate. These spectrograms are in

the latter part of Appendix B.

3.0 INTERPRETATION OF DATA

3 . 1 General

The amplitude/frequency charts produced during the tests

at TTI are reproduced as the upper half of each page of Appendix

A-2 through A-17; page B-2 through B-18 of Appendix B for the

Ford site; page C-2 through C-17 of Appendix C for the Dashaveyor

site; and page D-2 through D-17 of Appendix D for the Monocab

site. The lower chart on each page is a plot of approximately

one level in each major frequency increment of the chart directly

above it. Peaks were selected whenever available. A correction

- 7-



factor for the current prove (current probe amplitude response

is non-linear with frequency) has been included in the levels

plotted in the lower charts. The correction factors are pre-

sented in Figure 3

.

In the upper charts, noise peaks recorded in the top major

amplitude divisions are out of the calibrated range of the

instrumentation system. Thus, the levels plotted for peaks that

enter the upper divisions are given an amplitude of the highest

level written numerically on the chart for that particular

frequency

.

Notations are written on the charts which denote vehicle

movement, etc., which occur simultaneously with a noise peak.

The locations of the sites relative to one-another are

included as Figure 2 of the report since it will be advantageous

to know the adjacent companies in the event it is found that

additional noise are observed over those recorded in the

individual site tests. Further, it will be necessary to know

where the feeder lines furnishing power to the sites are located

in order to establish where the additional noises originate;

the locations of these feeder lines is not known by NSL.

3 . 2 TTI Site

The recordings of power line conduction noise obtained at the

TTI site, are contained in Appendix A. Notations are written on

- 8 -
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the charts which denote vehicle movements occurring simultaneously

with noise peaks. For the most part, the notations refer to

docking and undocking operations at the station which were ob-

served throughout the frequency range up to 50 KHz. Noises

recorded during normal vehicle running on guideway were mostly

in the frequency region below 20 KHz.

3 . 3 Ford Site

The recordings of power line conduction noise obtained at

the Ford Site are contained in Appendix B. Notations are written

on the charts which denote vehicle movements occurring simul-

taneously with noise peaks. Generally, this involved vehicle

"stop" and "start" on the guideway as well as at the stations.

Test chart No. 457 on Page B-14 is a wideband (0-50 KHz)

recording on power line conduction noise on line 0A. Thus, when

reading from left to right bear in mind that it represents

operational events within the total frequency band involved.

Also, the pen was driven manually from left to right so that

the time differences between events have no real time significance.

There are numerous notations on the chart referenced to vehicle

movement. An additional observation is that the vehicle requires

more drive current travelling south then it does going north

as is shown by the amplitude differences on the chart. Due to

the non-linear response characteristic of the current probe,

and the wide bandwidth employed, it is not possible to translate

with precision to a reading of dB ref 1 microvolt. Therefore,

the chart is given as referenced to receiver input.

- 10 -



The spectrograms on pages B-15 through B-18 show the

conduction noise at frequencies up to 400 KHz. Presented is

a sequence of vehicle travelling, slow down, and finally

stopping. This is shown for the south and north going opera-

tion. Note the 150 KHz communication (control to vehicle)

carrier on page B-17.

The spectrograms on page B-18 were made to show the noise

present on the Ford power lines due to the other three PRT

system operation. When making these recordings, the Ford

system was completely shut down. The upper recording is the

noise on 0B power line, the lower recording shows instrumenta-

tion .signal input ambient.

The amplitude levels given for the spectrogram applies to

frequencies above 50 KHz only. To determine the levels for

frequencies below 50 KHz, the correction factor from figure

3 must be added to the levels on the spectrograms.

3 . 4 Dashaveyor Site

Notations are written on the charts which indicate instru-

mentation noise level, and an occasional guideway switch opera-

tion. No operations of the PPT system could be identified with

the noise peak in the D.C. to 1 KHz frequency range. However,

in the 1 KHz to 50 KHz frequency range, instrument noise and

occasional noise spikes are present when no vehicles are running

- 11 -



as indicated in the charts on pages C-4 and C-16. Whenever a

vehicle is drawing drive power the noise level is considerably

higher as indicated on page C-4.

3 . 5 Monocab Site

Notations are written on the charts which denote vehicle

movements occurring simultaneously with noise peaks. For the

most part, the notations refer to a vehicle entering, and also

leaving a station, and acceleration after coming out of the

southeast turn on the guideway.

4 . 0 Time Log

The time schedule of activities for the vehicles at the

four PRT sites is included as Appendix E of this report.

- 12 -



APPENDIX A

POWER LINE CONDUCTION MEASUREMENTS DATA

This Appendix contains data charts for Test No. 176

through 191 as recorded at the TTI Site. The charts are

presented in order of phase — A, B, C and neutral for ease

of analysis, rather than in numerical order as the tests were

performed.
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APPENDIX B

POWER LINE CONDUCTIONS MEASUREMENTS DATA

This appendix contains data charts for test No. 445

through 457, and spectrograms No. 458 through 465. The charts

are presented in order of phase - A, B, and C for ease of

analysis, rather then in numerical order as the tests were

performed. The spectrogarms are at the rear of the appendix.
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DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (112)
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TEST NO. Lj S~^ TEST TWE PL C BANDWIDTH 5~ Mi- )S'oO-

TEST SPECIMEN & C TEST EQUIP. C M€~* o DATE P - Z - QL

F

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)
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MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO . V ^ ^
TEST SPECIMEN <? C

TEST TYPE
TEST EQUIP CHC-'o

BANDWIDTH 5~D fr

DATE 8-9-73-
im?

B-12

MICROVOLT

AT

RECEIVER

INPUT



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

4So
TEST SPECIMEN 0CL
TEST NO. PLCTEST TYPE

TEST EQUIP. F.HC-/Q
BANDWIDTH .

DATE §
SO

.7.^.1
JL*
X

/c/S^

1 10 20 30 40 50
FREQUENCY (KHz)

B-13

MICROVOLT

AT

RECEIVER

INPUT



Sequence

Of

Events



Test No. 459

Power Line: 0B

Freq . Scan: 50 KHz/Div.
Time Scan: 0.1 Sec/Div.

Amplitude: Center Gradicule
line is 95 dBUV/MHz
(10 dB/Div. )

Vehicle travelling from south
to north on guideway.

f c
150 KHz

tmm
fKfflttfc*

Test No. 461

Power Line:

Freq. Scan:
Time Scan:

0B

50 KHz/Div.
0.1 Sec/Div.

Amplitude

:

Center Gradicule
Line is 95dBWV/MH
(lOdB/Div. ;

'

Vehicle travelling from north
to south on guideway.

f
c

150 KHz

B-l 5



f
c

150 KHz

Test No. 462

Power Line

:

Freq. Scan:
Time Scan:

0B

50 KHz/Div.
0.1 Sec/Div.

Amplitude: Center Gradicule
Line is 9 5dBy(jV/MHz

Vehicle slow down before
entering south station.

f

c
150 KHz

Test No. 460

Power Line : 0B

Freq. Scan: 50KHz/Div.
Time Scan: 0.1 Sec/Div.

Amplitude: Center Gradicule
Line is 95dBUV/MHz
(lOdB/Div.

)

Vehicle slow down before
stopping at north end of
guideway

.

B- 16



Test No. 463

Power Line: 0B

Freq. Scan: 50 KHz/Div.
Time Scan: 0.1 Sec/Div.

Amplitude: Center Gradiucle
Line is 85dBL)V/MHz
(lOdB/Div .

)

Vehicle stopped in south station.

f
c

150 KHz

Test No. 45

Power Line

:

Freq. Scan:
Time Scan:

0B

50 KHz/Div.
0.1 Sec/Div.

Amplitude: Center Gradicule
Line is 85dBjJV/MHz
( lOdB/Div.

)

Vehicle stopped at north end
of guideway.

L c
150 KHz

B- 17



150 KHz

Test No. 464

Power Line :
0B

Freq. Scan: 50 KHz/Div.
Time Scan: 0.1 Sec /Div.

Amplitude: Center Gradicule
Line is 85dBWV/MHz
(lOdB/Div.

)

Noise when Ford PRT System is
shut down.

150 KHz

Test No. 465

Freq. Scan: 50 KHz/Div.

Amplitude: Center Gradicule
Line is 85dBlfV/MHz
(lOdB/Div. )

r

Instrumentation Ambient

B-18



APPENDIX C

POWER LINE CONDUCTION MEASUREMENTS DATA

This appendix contains data charts for test No. 335

through 350. The charts are presented in order of phase —
A, B, C and neutral for ease of analysis, rather than in the

numerical order as the tests were performed.

C-l



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Ha)

C-2



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

DC 100 200 300 400 500 600 700 000 900 1000

FREQUENCY (Hz)

C-3



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO. TEST TYPE PLC
TEST CCRCTMF.N TEST EQUIP. g/f£-'P

BANDWIDTH TO ^ Z

DATE 7-3/--?a.
/52,7
j£q_

FREQUENCY (KHz)

C-4



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST
TEST

NO.
SPECIMEN

33 £
“Ha

TESfc TYPE
TEST EQUIP

PL C
£h. c^t~cT

BANDWIDTH _50_£hr
DATE ?->/ ~1 (X

1 10 20 30 40 50
FREQUENCY (KHz)

C-5



1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

C-6



1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO. ~b LJ P test TYPE Pl~ BANDWIDTH S~ H
TEST SPECIMEN <X> A TEST EQUIP. tTV C - , r> DATE 7 - > / - 7 3-

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

C-7



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST
TEST

3 17
SPECIMEN (f'B

TEST TYPE
TEST EQUIP

P!-C BANDWIDTH 5° tt-lr-

DATE 7 - ~V / - ~7 8k-

15V £

Qj
W

s
*3

10 20 30 40 50
FREQUENCY (KHz)

C-8

MICROVOLT

AT

RECEIVER

INPUT



1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

tEST NO. 2> 3 ^ TEST TYPE PL BANDWIDTH 5#
TEST SPECIMEN <p 'B TEST EQUIP. £ to C - / O DATE ~ I

~ 7 3l-

iss7>

•e^

280

260

240

220

200

180

160

140

h
g 120

Q
100

80

60

20
-s ~ 3(f

FREQUENCY (KHz)

C-9

I

MICROVOLT

AT

RECEIVER

INPUT



1

MICROVOLT

AT

DC 100 200 300 400 SOO GOO 700 800 900 1000

FREQUENCY (llz)

C-10



TEST
TEST

NO. 3) *-lC

SPECIMEN d C.

TEST TYPE PL- (

TEST EQUIP. EhC -t a

BANDWIDTH S~ ^
DATS ~f - 3/ - 7 3. &

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

C-ll



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO .

TEST SPECIMEN

1V? TEST TYPE
TEST EQUIP

PLC- BANDWIDTH S'O M ir-

DATE 7 - y/~ 7 ’3.

IS~S4

Di
03

S
*3

1 10 20 30 40 50
FREQUENCY (KHz)

C-12

MICROVOLT

AT

RECEIVER

INPUT



DB

REF

1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST SPECIMEN

3 t-fo TEST TYPE PUL
TEST EQUIP.

BANDWIDTH S~°
DATE 7-I/-71

IfSl

FREQUENCY (KHz)

C-13

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT



MICROVOLT

dB

REP

1

MICROVOLT

XT

TEST SPECIMEN
.

*EN _

TEST TYPE
TEST EQUIP

PIC
£ He- / o

BANDWIDTH 5"M^
DATE 7 ~ y ' ~ )

100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

C- 14



MICROVOLT

<JB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO.
TEST SPECIMEN

TEST TYVE _
puc

TEST EQUIP. r r*t - to
BANDWIDTH S W &
date ?-•><- 7 a.

a
a

s
'’3

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

C-15

MICROVOLT

AT

RECEIVER

INPUT



1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

3 <//

TEST SPECIMEN[MEN

TEST TYPE
TEST EQUIP

£i'LC-
fiiC-/ o

BANDWIDTH 57?

DATE ~7 - 3/ ~ 7 3-

/(>e> Q.&

FREQUENCY (KHz)

C-16



1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO .
^

TEST SPECIMEN
TEST TYPE PL-C
TEST EQUIP. £nC-/o

3ANDWIDTH ib
DATE 7- >/- 7 3, x̂ f)

1 10 20 30 40 50
FREQUENCY (KHz)

C-17





APPENDIX D

POWER LINE CONDUCTIONS MEASUREMENTS DATA

This appendix contains data charts for test No. 249

through 264. The charts are presented in order of phase

A, B, C and neutral for ease of anaysis, rather then in

the numerical order as the tests were performed.
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MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TLST NO. ^^ Tt'.ST TYPE ^ BANDWIDTH ^
fv .

TEST SPECIMEN O Pi TEST EQUIP. £ * DATE 7 7 ~ 2

D-2



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO.
TEST SPECIMEN , ,

TEST TYPE 7 BANDWIDTH
_
5

TEST EQUIP. EHC So DATE 7 ~ 3-7 ~ Z =^-

/</ 3 ?

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

D-3



MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO .

TEST SPECIMEN

9-57 TEST TYPE
TEST EQUIP

pu
EHC-te.

BANDWIDTH 5 ° ^ 3-

DATE 7- 3-T -?»- &

1 10 20 30 40 50
FREQUENCY (KHz)

D-4

MICROVOLT

AT

RECEIVER

INPUT



DB

REF

1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

D-5

MICROVOLT

AT

RECEIVER

INPUT



MICROVOLT

dB

REF

1

MICROVOLT

AT

TEST NO.

TKET SPECIMEN ii

<5>\<rr r? (r

TEST
vest

type PU-
i.vjuir. £* -'Q

i

ll.\NI>WlnT!l 5Ji±_
date 7 - 2 i 7

W >9

€9-

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

D-6



TEST NO. _ TEST TYrE
.
PU

TEST SPECIMEN & t\ TEST EQUIP. /o

ltyl4->^<rx'r^6'

BANDWIDTH
DATE 7-9l

S Mb
r.!^.

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)

D-7



DB

REF

1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST SPECIMEN .
aIB

TEST NO.
pLCTEST TYPE

TEST EQUIP

BANDWIDTH 50H

*

DATE 7~ 3-T - 7
,

3l

19-s^

FREQUENCY (KHz)

n-R

MICROVOLT

AT

RECEIVER

INPUT



DB

REF

1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO.
TEST SPECIMEN

3£0_

<z> b
TEST TYPE PLC
TEST EQUIP. £MC-rc>

BANDWIDTH 5~<P M

±

DATE 7 - 9-7 - 7 ^
)T°°

1 10 20 30 40 50
FREQUENCY (KHz)

D-9

MICROVOLT

AT

RECEIVER

INPUT



CEIVER

INPUT

TEST NO.

test srccinES CJ> f-

TEST TYPE
TEST EUUIl' . EM -/p

_Pi4. BANDWIDTH
a-iTE 7- r>-7 - 1 3-

/<-td- /

&-

DC 100 200 300 400 500 600 700 000 900 1000

FREQUENCY (llz)

D-10
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•>'U ?-
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'
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*
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a i
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•o

I/O

\i\
'

i
j

;

'

j
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“
:

-1 i

o I

i ; /' >

j

i

j i, ;
Hi

jj L 1

j, l
r
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' |

i

j

i 'i

ji
;

^‘v]

1

i f
it
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!
I
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.! I

l': I!

H IfH
fj

100
’’

200 " 300 ' 400 500 600 700* 800 900

DC 100 200 300 400 500 600 700 800 900 1000

FREQUENCY (Hz)
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1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST TYPE
TEST EQUIP

BANDWIDTH H &
DATE ~7 - &7 - 7

TEST NO.

TEST SPECIMEN 2

S

VLC

ce>-

5

>
H

§
O
tl

£

z
TJ

C
H

t) 11



DB

REF

1

MICROVOLT

dB

KEF

1

MICROVOLT

AT

RECEIVER

INPUT

3».

TEST SPECIMEN 0C.
TEST TYPE
TEST EQUIP

PLC
£*c-/o

BANDWIDTH 5'O H fc-

DATE 7 - 9-~? ~ ~7 a
IT ft

FREQUENCY (KHz)

B

S

r>-13

MICROVOLT

AT

RECEIVER

INPUT



1

MICROVOLT

AT

T. :lT SC. ^
TL'aT jl'KClKLN QOivY-,. /’

'^Ktrr^cz r» V-

?LCTi::iT VYl’!-:

Ti::iT liOUIV. /

‘j !~Lt_
n/vTi: / - ^ i > X egL

DC 100 200 300 400 500 GOO 700 800 900 1000

FREQUENCY (Hz)

D- 14



X

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO. ^ s'o test TYPE >Y (' BANDWIDTH S / H I 7

TEST SPECIMEN 0u„ C-~- 7 TEST EOUlr. t << < > ‘ DATE 7 - 7 - 73^

l17p r» otn 7-

FREQUENCY (117.)
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MICROVOLT

AT

RECEIVER

INPUT

Cn

a
03
'O

2^3TEST NO. -

TEST SPECIMEN .

TEST TYPE
TEST EQUIP

?LC-
£,mc - To

BANDWIDTH
DATE 7 - 9-T ~ 7 &>

/5-/t&

1 10
FREQUENCY (KHz)

40 50



DB

REF

1

MICROVOLT

dB

REF

1

MICROVOLT

AT

RECEIVER

INPUT

TEST NO.
TEST SPECIMEN 0

fyirimMTCCL^-

TEST TYPE
TEST EQUIP

?LL
EMC-/Q

BANDWIDTH 5~° /A
DATE ?-»7-73- &

1 10 20 30 40 50
FREQUENCY (KHz)

n-17





APPENDIX E

OPERATIONAL TIME LOG

This appendix contains the time logs for the PRT sites

as they pertain to the tests described in this report, as

follows

:

TTI Site Tests: July 25, 1972
Pages E-2 to E-16

Ford Site Tests: August 2, 1972
Pages E-17 to E-21

Dashaveycr Site Tests: July 31, 1972
Pages E-22 to E-31

Monocab Site Tests: July 27, 1972
Pages E-32 to E-41

E-l



TTI SITE TESTS

Time

1353

1500

1600

1622

July 2 5 , 19 72

Resumed 2 vehicle full automatic.

Full automatic on 1 and 2.

Full automatic operation vehicles 1 and 2.

Stop vehicle operation.

E-2
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TRANSPO® ' 72 COMPUTER SYSTEM START UP

RESTRICTIONS? ‘
' *

NEW CONFIGURATION? Y

CONFIGURATION CHANGE
MODE (DjS):
CLASS 2 FAILURE - VEHICLE B
S

RUNTHRU C FOR A* B, E* F* G* P, Q ONLY!)?
CONFIGURATION <A-V)J A
VEHICLECS) CA,B,2): 2

ACCEPTED
CONFIGURATION MODE OPERATING VEHICLE

A S A*B

Se^-0Y

CK? Y
READY

ELECTRIFY? Y
BEGIN ELECTRIFICATION

READY
T- 14:24:30
TIME 00:02:23
T=24
TIME 24 : 02 : 39
T= 14: 25: 00
TIME 14:25:00

CLASS 2 FAILURE - VEHICLE A

ARRIVAL VEH B STA C AT 14:25:12
SCHEDULED ARRIVAL 14:24:35

ARRIVAL VEH A STA N AT 14:26:00
SCHEDULED ARRIVAL 14:25:36

ARRIVAL VEH B STA S AT 14:28:10
SCHEDULED ARRIVAL 14:25:22

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 14:28:40
SCHEDULED ARRIVAL 14:26:22

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N AT 14:29:33
SCHEDULED ARRIVAL 14:29:29

ARRIVAL VEH A STA S AT 14:29:47
SCHEDULED ARRIVAL 14:29:37

VEH A IN SECTION 9 MORE THAN 30 SECONDS

ARRIVAL VEH B STA C AT 14:31:31
SCHEDULED ARRIVAL 14:30:15

VEHICLE A EMERGENCY STOP AT STATION S

ARRIVAL VFH A STA M AT 14:41*44



ARRIVAL VEH A STA N AT 14:31:59
SCHEDULED ARRIVAL 14:30:47

ARRIVAL VEH B STA S AT 14:32:54
SCHEDULED ARRIVAL 14:31:04

SCHEDULE RE-ADJUSTED FOR VEHICLE B.

ARRIVAL VEH A STA C AT 14:33:24
SCHEDULED ARRIVAL 14:31:33

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

ARRIVAL VEH A STA S

SCHEDULED ARRIVAL

ARRIVAL VEH B STA C

SCHEDULED ARRIVAL

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

AT 14: 34: 00
14: 34: 12

AT 14: 34: 48
14: 34: 23

AT 14: 35: 15
14: 35: 01

AT 14: 36: 15
14: 35: 33

CLASS 1 FAILURE - VEHICLE B

VEHICLE B EMERGENCY STOP AT STATION S

K
CLEAR ALARM
R
TRANSPO '72 COMPUTER SYSTEM START UP

RESTRICTIONS?
NEW CONFIGURATION? Y
CONFIGURATION CHANGE
MODE (D* S) : S

RUNTHRU ( FOR A, B, E, F> G> Pj Q ONLY!)?
CONFIGURATION CA-V): A
VEHICLECS) C A* Bj-2 ) : 2

ACCEPTED
I

CONFIGURATION MODE OPERATING VEHICLE
A S A,B

OK? Y
READY

ELECTRIFY? Y
BEGIN ELECTRIFICATION

READY

ARRIVAL VEH B STA S AT 14:40:25
SCHEDULED ARRIVAL 14:41:02

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

14:40:54
14:40:46

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

14:41:47
14:42:21
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ARRIVAL VEH A STA S AT 14:42:01
SCHEDULED ARRIVAL 14:41:34

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

CLASS 3 FAILURE -

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

c AT 14: 43 : 14
14: 43 : 09

N AT 14: 43 : 42
14: 42 : 45

S AT 14: 44 : 25
14: 43 : 59

c AT 14: 44 : 56
14: 43 : 32

VEHICLE B

N AT 14: 45 : 30
14: 45 : 10

S AT 14: 46 : 18
14: 44 : 20

SCHEDULE RE-ADJUSTED FOR VEHICLE A

CLASS 3 FAILURE - VEHICLE A

ARRIVAL VEH E STA C AT 14:46:44
SCHEDULED ARRIVAL

.

14:45:57

ARRIVAL VEH A STA N AT 14:47:46
SCHEDULED ARRIVAL 14:47:37

ARRIVAL VEH B STA S AT 14:49:13
SCHEDULED ARRIVAL 14:46:44

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C
SCHEDULED ARRIVAL

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

ARRIVAL VEH A STA S

SCHEDULED ARRIVAL

ARRIVAL VEH B STA C
SCHEDULED ARRIVAL

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

AT 14: 49 : 42
14: 48 : 23

AT 14: 50 : 35
14: 50 : 32

AT 14: 50 : 49
14: 49 : 12

AT 14: 51 : 3 1

14: 51 : 19

AT 14: 52 : 16
14: 50 : 22

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA S
SCHEDULED ARRIVAL

ARRIVAL VEH A STA C
SCHEDULED ARRIVAL

ARRIVAL VEH B STA N

AT 14:52:59
14:52: 06

AT 14:53:30
14:53:05

AT 14:54:03
E-8



ARRIVAL VEH A STA C AT 14:53:30
SCHEDULED ARRIVAL 14:53:05

ARRIVAL VEH B STA N AT 14:54:03
SCHEDULED ARRIVAL 14:53:18

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL
T=14:55:

5

ARRIVAL VEH B
SCHEDULED ARRIVAL

14: 54:51
14:53:54

STA C AT/ 14: 55: 17
14:54: 05

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

14:56:21
14: 54:54

ARRIVAL VEH A STA N AT
SCHEDULED ARRIVAL

14:56:30
14: 55:04

ARRIVAL VEH A STA C
SCHEDULED ARRIVAL

AT 14:57:46
14: 55:51

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N AT 14:58:01
SCHEDULED ARRIVAL 14:56:04

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S. AT
SCHEDULED ARRIVAL

14: 58:49
14:58:45

ARRIVAL VEH B STA C AT 14:59:15
SCHEDULED ARRIVAL 14:58:50-
T= 1 5 : 00 : 00
TIME 14:55:50

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

14:56:29
14:55:39

ARRIVAL VEH A STA
SCHEDULED ARRIVAL
T=1 5: 01 : 3 0

TIME 15:01:30 <

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

N AT 14: 56 : 39
14: 55 : 59

A ,
A'v

C AT 15: 01 : 52
15: 00 : 46

N AT 15: 01 : 59
15: 00 : 50

S AT 15: 02 : 54
15: 01 : 35

C AT 15: 03 : 22
15: 01 : 36

/

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA N AT 15:04:20
SCHEDULED ARRIVAL 15:02:45

ARRIVAL VEH B STA S AT 15:05:03

le<
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SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA N AT 15 :04:20
SCHEDULED ARRIVAL . 15:02:45

ARRIVAL VEH B STA^S AT 15:05:03
SCHEDULED ARRIVAL' 15:04:20

ARRIVAL VEH A STA C AT 15:05:32
SCHEDULED ARRIVAL 15:03:32

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

ARRIVAL VEH A STA S

SCHEDULED ARRIVAL

ARRIVAL VEH B STA C

SCHEDULED ARRIVAL

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

ARRIVAL VEH B STA S

SCHEDULED ARRIVAL

AT 15: 06 : 26
15: 05 : 3

1

AT 15: 06 : 39
15: 06 : 30

AT 15: 07 : 2

1

15: 06 : 18

AT 15: 08 : 06
15: 07 : 40

AT 15: 09 : 53
15: 07 : 06

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 15:10:22
SCHEDULED ARRIVAL 15:08:26

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

N AT 15: 1

1

: 19
15: 1

1

: 1

1

S AT 15: 1

1

: 33
15: 1

1

: 19

C AT 15: 12 : 16
15: 1 1 : 58

N AT 15: 13 : 01
15: 12 : 29

S AT 15: 13 : 44
15: 12 : 47

C AT 15: 14 : 13
15: 13 : 16

N AT 15: 15 : 06
15: 13 : 57

S AT 15: 15 : 20
15: 14 : 05

c AT 15: 16 : 02
15: 14 : 44
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ARRIVAL VEH A STA S AT 15:15:20
SCHEDULED ARRIVAL 15:14:05

ARRIVAL VEH B STA C AT 15:16:02
SCHEDULED ARRIVAL 15:14:44

ARRIVAL VEH A STA N AT 15:16:48
SCHEDULED ARRIVAL 15:15:16

ARRIVAL VEH B STA S AT 15:17:31
SCHEDULED ARRIVAL 15:15:33

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 15:18:00
SCHEDULED ARRIVAL 15:16:02

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N AT
SCHEDULED .ARRIVAL

15: 18:54
15: 18:51

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

15: 19:07
15: 18:57

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

15: 19:49
15: 19:38

ARRIVAL VEH A STA N AT
SCHEDULED ARRIVAL

15:20:36
15:20:08

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

15 : 21:19
15:20:26

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

15:21:48
15:20: 55

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

15:22:41
15:21:37

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

15:22:55
15:21:44

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

15:23:37
15:22:24

ARRIVAL VEH A STA N AT
SCHEDULED ARRIVAL

15:24:21
15:22:54

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

15:25:03
15:23: 12

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 15:25:34
SCHEDULED ARRIVAL 15:23:41

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N AT 15:26:08
SCHEDULED ARRIVAL 15:26:23

-7
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SCHEDULED AKKIVhl

SCHEDULE KE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N AT 15:26:08
SCHEDULED ARRIVAL 15:26:23

ARRIVAL VEH A STA S AT 15:26: 55
SCHEDULED ARRIVAL 15:26:33

ARRIVAL VEH B STA C AT 15:27:22
SCHEDULED ARRIVAL 15:27: 12

ARRIVAL VEH A STA N AT 15:28:20
SCHEDULED ARRIVAL 15:27:43

ARRIVAL VEH B STA S AT 15:30:38
SCHEDULED ARRIVAL 15:27:59

SCHEDULE RE-ADJUS'rED FOR VEHICLE

ARRIVAL VEH A STA C AT 15:31:07
SCHEDULED ARRIVAL 15:28:28

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA N AT 15:32:00
SCHEDULED ARRIVAL 15:31:57

ARRIVAL VEH A STA S AT 15:32:15
SCHEDULED ARRIVAL 15:32:05

ARRIVAL VEH B STA C AT 15:32:57
SCHEDULED ARRIVAL 15:32:45

ARRIVAL VEH A STA N AT 15: 33:42
SCHEDULED ARRIVAL 15:33: 16

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA S AT 15:39:43
SCHEDULED ARRIVAL 15: 40: 00
T= 15.43: 4

5

TIME 15:43:45

ARRIVAL VEH A STA C AT 15:43:47
SCHEDULED ARRIVAL 15:37:13

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA N AT 15:45:59
SCHEDULED ARRIVAL 15:44: 17

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH A STA S AT 15:46:13
SCHEDULED ARRIVAL 1 5 : 44 : 44

ARRIVAL VEH B STA C AT 15:46:55
SCHEDULED ARRIVAL 15:46:51

ARRIVAL VEH A STA N AT 15:47:41
TT TT T> AnnTllAT K> /iC> cc
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V \ c AT 15:46:55
15:46:51

. fA N AT 15:47:41
vj.

,

15:45:55

v oSTED FOR VEHICLE

• r A S AT 15:48:23
, lL 15:47:41

>:a C AT 15:48:54
, 4 v 'AL 15:48:30

-v I'.A N AT 15:49:28
AL 15:48:52

>i*a S AT 15: 50: 16
. AL 15:49: 18

' ;a C AT 15:50:42
. - AL 15:49:39

i A s AT 15:51:51
AL 15:50:28

iTA N AT 15:51: 55
. ..AL 15:50:29

iTA C AT 15: 52:50
1VAL 15:51:16

iTA N AT 15:53:00
: ;al 15:51: 38

iTA S AT 15:53:52
/ AL 15:52:05

'-•JUSTED FOR VEHICLE

JTA c AT 15:54: 19
/.AL 15:52:25

-JUSTED FOR VEHICLE

ATA N AT 15:55: 18
' /AL 15:55:10

ATA S AT 15: 56:01
' /AL 15:55: 17

• i A c AT 15:56:31
/AL 15:55:57

*ta N AT 15:57:06
if]. 15:56:28

•>l A S AT 15:57:54
iVAL 15: 56:46

STA C AT 15:58:20
; wai ( C t C»J« 1 r
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U’AL VEH A STA S

^•rttl,JLED arrival

U AL VEH B STA C

h-HSDULED arrival,

V^ivAL VEH B STA S

VHEDULED ARRIVAL

AT 15: 57: 54
15: 56: 46

AT 15: 58: 20
15: 57: 15

AT 16: 00: 44
15: 58: 03

•V'lKDULE RE-ADJUSTED FOR VEHICLE B

; ; A IN SECTION 6 MORE THAN 30 SECONDS

URIVAL VEH A STA N AT 16:02:01
VHEDULED ARRIVAL 15:57:53

SCHEDULE RE-ADJUSTED FOR VEHICLE A

EH A IN SECTION 7 MORE THAN 30 SECONDS

-H A IN SECTION 6 MORE THAN 30 SECONDS

B IN SECTION 9 MORE THAN 30 SECONDS

®
7EANSP0 '72 COMPUTER SYSTEM START UP

'STRICTIONS?
T CONFIGURATION? Y
•' FIGURATION CHANGE
'OS CD>S) : S

:THRU(FOR A,B,E,FjG.»PjQ ONLY!)?
'::;figuration ca-v>: a
•EH I CLECS) <A,B,2): 2

•'OEPTED
'

'FIGURATION MODE OPERATING VEHICLE
A S Aj B

~:? y
RADY

lfctrify? y
"IN ELECTRIFICATION

7 A DY

' • A IN SECTION 0 MORE THAN 30 SECONDS

'
' A IN SECTION 0 MORE THAN 30 SECONDS

A IN SECTION 0 MORE THAN 30 SECONDS

A IMPROPER BERTHING AT STATION C - OVERSHOOT

! A IMPROPER BERTHING AT STATION C - OVERSHOOT

; L VEH A STA C AT 16: 1 41
• »' JLED ARRIVAL 16:06:24

'• 'EDULE RF.-ADJUSTED FOR VEHICLE A

'

r u.al VEH B STA N AT 16:11:01

E



vnn H XLm SECTION 0 MORE THAN 30 SECONDS

VEH A IN SECTION 0 MORE THAN 30 SECONDS

VEH A IN SECTION 0 MORE THAN 30 SECONDS

VEH A IMPROPER BERTHING AT STATION C - OVERSHOOT

VEH A IMPROPER BERTHING AT STATION C - OVERSHOOT

ARRIVAL VEH A STA C AT 16:10:41
SCHEDULED ARRIVAL 16:06:24

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA N AT 16:11:01
SCHEDULED ARRIVAL 16:07:25

SCHEDULE RE-ADJUSTED FOR VEHICLE B



MONOCAB SITE TEST
July 25, 1972

Time

1:58 Guideway power on.

2:10 Both vehicles running auto

.

2: 15 Both vhiecles stopped.

2:20 Both vehicles running auto.

2 : 45 Both vehicles running in manual

2: 48 Both vehicles stopped.

3:00 Both vehicles running auto

.

3:17 Both vehicles stopped.

3:19 Both vehicles running in manual

3:21 Both vehicles stopped.

3:22 Both vehicles running in auto

.

3:40 Both vehicles stopped.

3:55 Both vehicles running auto

.

4:05 Both vehicles stopped.
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Time

1400

1603

TTI SITE TEST
August 2, 1972

Start two vehicles full automatic.

Shut down two vehicles full automatic.
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DULLES SYSTEM

INATOK
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O.D. READING
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DULLES SYSTEM

OJaIGINATOK o.d. gilding LEE

VEHICLE

DATE P-5-7SL.
HOUR METER READING IOUTuJ

It, cun or Subject:

Form GTG
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DASHAVEYOR TEST SITE
August 2, 1972

Time

1515

1615

Start two vehicles running intermittently by
remote manual control.

Shut down two vehicles.
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MONOCAB SITE TEST
August 2, 1972

Time

2:00 Both vehicles running manually.

3:40 One vehicle stopped, one vehicle running

3:42 Both vehicles stopped.

3:45 Guideway power turned off.

3:52 Guideway power turned on.

3:55 Both vehicles running manually.

4:10
+3 Min.

Both vehicles stopped.

4:13
±3 Min.

Guideway power turned off.
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TTI SITE TEST

Time

1400

1633

July 31 , 1972

Start two vehicles full automatic.

Shut down two vehicles full automatic.
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3 1 /?7J

pH
TRANS P0

@
'72 COMPUTER SYSTEM START UP

RESTRICTIONS?
NEW CONFIGURATION? Y
CONFIGURATION CHANGE
MODE (DjS) : S
RUNTHRU < FOR A, B, E> F, G, P, Q ONLY!)?
CONFIGURATION CA-V): A
VEHICLECS) ( A>B> 2 ) : 2

ACCEPTED
CONFIGURATION MODE OPERATING VEHICLE

A S Aj B

OK? Y
READY

ELECTRIFY? Y
BEGIN ELECTRIFICATION

READY

CLASS 2 FAILURE - VEHICLE B

VEHICLE A EMERGENCY STOP AT STATION S

ARRIVAL VEH B STA C AT 00:02:56
SCHEDULED ARRIVAL 00:02:36

CLASS 2 FAILURE - VEHICLE A

VEH A IMPROPER BERTHING AT STATION N - UNDERSHOOT

ARRIVAL VEH A STA N AT 00:03:34
SCHEDULED ARRIVAL 00:03:37

VEHICLE B EMERGENCY STOP AT STATION S

ARRIVAL VEH B STA S AT 00:04:21
SCHEDULED ARRIVAL 00:03:24

ARRIVAL VEH A STA C AT 00:04:47
SCHEDULED ARRIVAL 00:04:26

ARRIVAL VEH A STA S AT 00:05:49
SCHEDULED ARRIVAL 00:05:15
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SCHEDULED ARRIVAL

i'j i'J i uh : h /

00: 04JH6

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

00:05:49
00:05: 15

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

AT 00:05:56
00: 04:35

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

00:06:36
00:05:22

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

AT 00: 07:13
00:06:25

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

00:07:55
00:06: 1

1

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 00:08:34
SCHEDULED ARRIVAL 00:07:12

ARRIVAL VEH B STA N AT 00:09:10
SCHEDULED ARRIVAL 00:09:13

ARRIVAL VEH A STA S AT 00:09:52
SCHEDULED ARRIVAL 00:08:01

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA C
SCHEDULED ARRIVAL

ARRIVAL VEH B STA S
SCHEDULED ARRIVAL

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

ARRIVAL VEH A STA C

SCHEDULED ARRIVAL

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

ARRIVAL VEH A STA S

SCHEDULED ARRIVAL

ARRIVAL VEH B STA C

SCHEDULED ARRIVAL

ARRIVAL VEH B STA S

SCHEDULED ARRIVAL

AT 00: 10:17
00: 10: 02

AT 00: 11:15
00: 10:51

AT 00: 11:28
00: 11:12

AT 00: 12:32
00: 11:59

AT 00

:

12:57
00: 12:02

AT 00: 13:39
00: 12:48

AT 00: 14:07
00: 12:48

AT 00: 15:04
00: 13:37

VEH A IMPROPER BERTHING AT STATION N - UNDERSHOOT

ARRIVAL VEH A STA N AT 00:15:44
SCHEDULED ARRIVAL 00:13:58

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA C AT 00:16:47
SCHEDULED ARRIVAL 00:16:34

ARRTUAT VEH R STA M AT 00:16:59



l 1

ARRIVAL VEH A STA C AT 00:16:47
SCHEDULED ARRIVAL 00:16:34

ARRIVAL VEH B STA N AT 00:16:59
SCHEDULED ARRIVAL 00:14:48

SCHEDULE RE-ADJUSTED FOR VEHICLE B

CLASS 3 FAILURE - VEHICLE B

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

AT 00: 17 : 57
00: 17 : 23

AT 00: 18 : 22
00: 17 :47

AT 00: 19 : 20
00: 18 : 36

AT 00: 19 : 3

1

00: 18 : 33

CLASS 3 FAILURE - VEHICLE A

ARRIVAL VEH A STA C AT 00:20:19
SCHEDULED ARRIVAL 00:19:20

VEH B IMPROPER BERTHING AT STATION N - UNDERSHOOT

ARRIVAL VEH B STA N AT 00:21:52
SCHEDULED ARRIVAL 00:19:46

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 00:22:34
SCHEDULED ARRIVAL 00:20:08

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA C AT 00:23:13
SCHEDULED ARRIVAL 00:22:40

ARRIVAL VEH A STA N AT 00:24:25
SCHEDULED ARRIVAL 00:23:54

ARRIVAL VEH B STA S AT 00:26:21
SCHEDULED ARRIVAL 00:23:27

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 00:26:47
SCHEDULED ARRIVAL 00:24:40

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA S AT 00:27:49
SCHEDULED ARRIVAL 00:27:44

VEH B IMPROPER BERTHING AT STATION N - UNDERSHOOT

ARRIVAL VEH B STA N AT 00:28:21
SCHEDULED ARRIVAL 00:27:41 E- 27
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ARRIVAL VEH B STA N AT 00:28:21
SCHEDULED ARRIVAL 00:27:41

ARRIVAL VEH B STA C AT 00:29:06
SCHEDULED ARRIVAL 00:28:28

VEH A IMPROPER BERTHING AT STATION N

ARRIVAL VEH A STA N AT 00:29:59
SCHEDULED ARRIVAL 00:28:55

ARRIVAL VEH B STA S AT 00:31:11
SCHEDULED ARRIVAL 00:29:16

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 00:31:37
SCHEDULED ARRIVAL 00:29:41

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA S AT 00:32:39
SCHEDULED ARRIVAL 00:32:34

VEH B IMPROPER BERTHING AT STATION N

ARRIVAL VEH B STA N AT 00:33:07
SCHEDULED ARRIVAL 00:32:31

ARRIVAL VEH B STA C AT 00:33:46
SCHEDULED ARRIVAL 00:33:19

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

AT 00:34: 17
00:33:45

VEH B IMPROPER BERTHING AT STATION S

ARRIVAL VEH B STA S AT 00:35:26
SCHEDULED ARRIVAL 00:34:07

ARRIVAL VEH A STA C AT 00:35:39
SCHEDULED ARRIVAL 00:34:32

ARRIVAL VEH A STA S AT 00:36:40
SCHEDULED ARRIVAL 00:35:21

VEH B IMPROPER BERTHING AT STATION N

ARRIVAL VEH B STA N AT 00:37:09
SCHEDULED ARRIVAL 00:35:17

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH B STA C AT 00:37:53
SCHEDULED ARRIVAL 00:37:59

VEH A IMPROPER BERTHING AT STATION N

ARRIVAL VEH A STA N AT 00:38:42
SCHEDULED ARRIVAL 00:36:31

SCHEDULE RE-ADJUSTED FOR VEHICLE A

UNDERSHOOT

UNDERSHOOT

UNDERSHOOT

- UNDERSHOOT

UNDERSHOOT

ARRIVAL VEH B STA S AT 00:39:24
E-2 8



SCHEDULED ARRIVAL 00:36:31

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH R STA S AT
SCHEDULED ARRIVAL

00:39: 2

A

00:38:55

ARRIVAL VEH A STA C
SCHEDULED ARRIVAL

AT 00:39:50
00:39:31

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

00: 40: 52
00:40:20

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

00:41:01
00:40:05

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

00:41:49
00:40:53

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

AT 00:42: 19
00:41:30

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

00:43:01
00:4i : 41

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

00: 43:26
00:42: 17

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

00:44:27
00:43:06

ARRIVAL VEH B STA N AT 00:44:37
SCHEDULED ARRIVAL 00:42:52

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH B STA C AT 00:45:25
SCHEDULED ARRIVAL 00:45:26

VEH A IMPROPER BERTHING AT STATION N

ARRIVAL VEH A STA N AT 00:46:05
SCHEDULED ARRIVAL 00:44:16

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

00:46:53
00:46:22

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

00:47: 19

00:46:54

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

00:48: 19
00:47:43

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

00:48:29
00:47:32

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

00: 50: 07
00:48: 18

SCHEDULE RE-ADJUSTED FOR VEHICLE B

- UNDERSHOOT

ARRIVAL VEH A STA N AT 00:50:54
SCHEDULED ARRIVAL 00:48:53
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SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA N AT 00:50:54
SCHEDULED ARRIVAL 00:48:53

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

VEH B IN SECTION 4 MORE

VEH B IMPROPER BERTHING

00:51:35
00:51:06 *

00:52:08
00:51:42

00: 52:52
00:52:17

00: 53:34
00:52:31

00:54:05
00:53:03

THAN 30 SECONDS

AT STATION S - OVERSHOOT

ARRIVAL VEH B STA S AT 00:55:23
SCHEDULED ARRIVAL 00:53:52

ARRIVAL VEH A STA N AT 00:55:37
SCHEDULED ARRIVAL 00:53:41

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA C AT 00:56:17
SCHEDULED ARRIVAL 00:56:26

VEH B IMPROPER BERTHING AT STATION N - UNDERSHOOT

ARRIVAL VEH B STA N AT 00:57:08
SCHEDULED ARRIVAL 00:55:02

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 00:57:50
SCHEDULED ARRIVAL 00:57:23

ARRIVAL VEH B STA C AT 00:58:14
SCHEDULED ARRIVAL 00:57:57

ARRIVAL VEH B STA S AT 00:59:11
SCHEDULED ARRIVAL 00:58:46 16'^ T'MG

2

%
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MONO'CAB SITE TEST
July 31, 1972

Time

2:00 Both vehicles running manually

2:45 Both vehicles stopped.

2:47 Both vehicles running manually

4:00 Both vehicles stopped.

4: 10 Both vehicles running manually

4:50 Both vehicles stopped.
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Time

TTI SITE TEST
July 27, 1972

13:47 Two vehicles full automatic.

16:25 Stopped two vehicles full automatic.

E-32



ranspo^/

;NAT0i\_ P3-y\

:le_
f

A ^-? l-

;r Subject:

A. ^-^fu tfc-aAL - A ci A. i^' ^ (A?
(

>

ualionu

:

ft•5 iOO ',Jp _

A o LL\lo _~J3a

JLsx^aji. - U*.
:r a£-

P AA yy-. -. ~>i—
’ f\t<

U C C

.A \Q. ? 1 O-2’
. "Z&£<yA*~ .-°?sdL.

1

.“V., TJuuo vj-tuo ft--- ‘FO-o-Q j.j&r»’~~ . Skr(j-}-L&

3 .
'•At (i-t-fJt-K ’**“

'-'-A Aj >* -«, /V-1 ( > iO +1 tC> -3. -}a.

;

i o - 6
>3 ;6tf

-

V>A_,

£-[\}^ ^ — ryrj 'cL^y iL-C) ^jc^TJtr « £- yO-^j .

Y-^~<W~=. ' f2—L^>-fW -£/ } -----

r— - ' VS~ n ,
J y ^

I - . . >2 , , . . . . .c ^ >-0 cr^

0 <

>/

t . -?

/>*

? *> '* / .
•

'A ’. Mb ’. !Ci t- ^ -< O ? O ) -A ^- —
=)'•“'

e?S •
ft':

rro — '(rrxAi«.«^~ ©.-

JL v . c; ;o £- — -
-«-»a -

&’_, IQ
;

t^2_
<5

~ l l''A\- !

:? ;
3-’ ,' 7 0

,,G - r t^.

A
'125 '<V7 -

.
/f ^~

- 2. ; 2 Vr ,‘ 3 ^ -
< < 7-^

* 30 :

s

1
1 ( A-A.

* 3 A : «r i 1 1 9 LA.
-

•. -3 5" ; to — \Jj>2 «-<•£< (\.i '-Art.

A .'-SfJ .1.7. • O r-A

A •. c, 1 1 "C-^Vj

Jo^d-V'^-Q erM

^0-

‘r

/ ^

/-/

!-<^cJU_

, i-< A
G-^rXf
,.C

'

* < —A - > )

-~rn,— T— 6 0

<5 ;_M3„“ 3. o —
3 : m 0- •=

i s" _
• -<2. A- L

/f- An, -.

^_ : <5 | :_-h

s : sm ;
>r

'-. ', 3\r ,

3

. .5..:^.c04.4
c

f

3 • °
! ;

(

?

3-57 ;*-'.?

“
.* *

3 '->,50 ', >! 3
3 *, a 3 : 2 6"

3 *.2 3 : 2- 5r'

a * " J 1 U
\J c*

01 - ' v !

A - (A^-J-7^ OlX-~ 1° fvsWil - - -

CL*«yC^. ll>v. *y^A-.
_ . __

,0 ,X^ 0
».

- Jut

i it*

(

^

?4TTfc

- (g JLti-eA^ SXS-S-A

(T-^ -

j

- Z '

Cr^A~ t

V- / /"* _

AL^A< - •<'•

-; . . O

cT'V.j — -/ /

-V- 'y'rP-rl <

c’
O A. r>

V
' "

Py' -rO ,

c
“

Pc>^.><-^ (!j ^''-' - "'a /’.'-O-'^ ^*a-4 v-y-j?

^ PmJJ~ /,«.£&* L '
'
y

'- '- Z- ‘ > -.

i/'v /'*’'-«• A ,'^x •

l''ona 3TG 5

f _/j~y

- A.

r

E-33



R
ILLEGAL COMMAND

»

READY
H ®
TRAMS PO '72 COMPUTER SYSTEM START UP

RESTRICTIONS?
MEL CONFIGURATION? Y

C 0NF I GURAT I 0N CHAM G E
MODE (D,S): S

RUMTHRIJ (FOR A* B* E* F ^ G* P* Q ONLY!)?
COMP I GURAT ION < A-V ) : A
VEHICLECS) CAjB*2): 2

ACCEPTED
CONFIGURATION MODE OPERATING VEHICLE

A S A,B

OK? Y
READY

ELECTRIFY? Y
BEGIN ELECTRIFICATION

PiEADY

ARRIVAL VEH B STA S AT 14:03:19
SCHEDULED ARRIVAL 14:02:55

ARRIVAL VEH A STA C AT 14:03:45
SCHEDULED ARRIVAL 14:02:45

ARRIVAL VEH B STA N AT 14:08:05
SCHEDULED ARRIVAL 14:04:02

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 14:08:12
SCHEDULED ARRIVAL 14:03:30

SCHEDULE RE-ADJUSTED FOR VEHICLE A

VEH B IN SECTION 2 MORE THAN 30 SECONDS

VEH A IN SECTION 9 MORE THAN 30 SECONDS

ARRIVAL VEH B STA C AT 14:11:05
SCHEDULED ARRIVAL 14:08:54

SCHEDULE RE-ADUUSTED FOR VEHICLE B

ARRIVAL VEH A STA N AT 14:11:15
SCHEDULED ARRIVAL 14:09:31

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA S AT 14:12:02
VIHMlill vn ftliWTVAI. 14: IPS M/l



SCHEDULED ARRIVAL i 4: dd

:

si

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA S

SCHEDULED ARRIVAL

ARRIVAL VEH A STA C

SCHEDULED ARRIVAL

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

ARRIVAL VEH A STA S

SCHEDULED ARRIVAL

ARRIVAL VEH B STA C

SCHEDULED ARRIVAL

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

ARRIVAL VEH B STA S

SCHEDULED ARRIVAL

AT 14: 12:02
14: 12:04

AT 14: 12:27
14: 12:04

AT 14: 13:44
14: 13:23

AT 14: 13:51
14: 12:53

AT 14: 14:39
14: 14: 1 0

AT 14: 16:01
14: 14: 02

AT 14: 16:02
14: 14:58

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

14:16: 53
14: 16:53

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

14: 17:36
14: 16: 09

ARRIVAL VEH A STA S AT
SCHEDULED ARRIVAL

14:19:18
14:17:46

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

14: 19:45
14: 16:55

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA N AT 14:21:58
SCHEDULED ARRIVAL 14:18:56

ARRIVAL VEH B STA S AT 14:21:58
SCHEDULED ARRIVAL 14:20:41

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA C AT 14:22:49
SCHEDULED ARRIVAL 14:22:50

ARRIVAL VEH B STA N AT 14:23:32
SCHEDULED ARRIVAL 14:21:51

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 14:24:20
SCHEDULED ARRIVAL 14:23:45

VEH B IN SECTION 2 MORE THAN 30 SECONDS

ARRIVAL, VEH B STA C AT 14:25:30
SCHEDULED ARRIVAL 14:24:20
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VEH hi 1 :M RHCTiUiU H MURE 1 HAiM JU h>E(JUL\IDR

ARRIVAL VEH D STA C AT 14:25:30
SCHEDULED ARRIVAL 14:24:20

ARRIVAL VEH A STA N AT 14:26:33
SCHEDULED ARRIVAL 14:24:55

ARRIVAL VEH B STA S AT 14:26:34
SCHEDULED ARRIVAL 14:25:09

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA C AT 14:27:25
SCHEDULED ARRIVAL 14:27:24

ARRIVAL VEH B STA N AT 14:28:07
SCHEDULED ARRIVAL 14:26:19

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 14:29:18
SCHEDULED ARRIVAL 14:28:17

ARRIVAL VEH B STA C AT 14:29:49
SCHEDULED ARRIVAL 14:28:56

ARRIVAL VEH B STA S AT 14:32:02
SCHEDULED ARRIVAL 14:29:43

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA N AT 14:32:16
SCHEDULED ARRIVAL 14:29:26

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

ARRIVAL VEH A STA
SCHEDULED ARRIVAL

ARRIVAL VEH B STA
SCHEDULED ARRIVAL

C AT 14:33:26
14:33:05

N AT 14:33:50
14:33:23

S AT 14:34:32
14:33:54

C AT 14:35:25
14:34: 09

N AT 14:36:15
14: 35: 04

S AT 14:36:57
14:34: 58

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA C AT 14:37:22
SCHEDULED ARRIVAL 14:35:51

ARRIVAL VEH B STA N AT 14:39:32
SCHEDULED ARRIVAL 14:38:16
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ARRIVAL VEH B STA N AT 14:39:32
SCHEDULED ARRIVAL 14:38: 16

ARRIVAL VEH A STA S AT 14:39:38
SCHEDULED ARRIVAL 14:36:39

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA C AT 14: 40: 54
SCHEDULED ARRIVAL 14:39:03

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH A STA N AT 14:41:13
SCHEDULED ARRIVAL 14:40: 58

ARRIVAL VEH B STA S AT 14:41:54
SCHEDULED ARRIVAL 14:41:53

•ARRIVAL VEH A STA C AT 14:42:19
SCHEDULED ARRIVAL 14:41:45

ARRIVAL VEH B STA N AT 14:43:50
SCHEDULED ARRIVAL 14:43: 10

ARRIVAL VEH A STA S AT 14:43:56
SCHEDULED ARRIVAL 14:42:34

ARRIVAL VEH B STA C AT 14:44: 59
SCHEDULED ARRIVAL 14:43:57

ARRIVAL VEH A STA AT AT 14:45:18
SCHEDULED ARRIVAL 14:43:44

ARRIVAL VEH B STA S AT 14:45:59
SCHEDULED ARRIVAL 14:44:46

ARRIVAL VEH A STA c AT 14:46:24
SCHEDULED ARRIVAL 14:44:31

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA N AT 14:48:12
SCHEDULED ARRIVAL 14:45:55

SCHEDULE RE-ADJUSTED) FOR VEHICLE

ARRIVAL VEH A STA S AT 14:48:19
SCHEDULED ARRIVAL 14:47:22

ARRIVAL VEH B STA C AT 14:49:39
SCHEDULED ARRIVAL 14:49:03

ARRIVAL VEH A STA N AT 14:50:28
SCHEDULED ARR I VAL 14:48:32

SCHEDULE RE-ADJUSTED' FOR VEHICLE

ARRIVAL VEH B STA S AT 14:50: 38
SCHEDULED ARRIVAL 14:49:52

ARRIVAL VEH A STA C AT 14:51:19
SCHEDULED ARRIVAL 14:51:19

ARRIVAL VEII B STA N AT 14:53:40



ARRIVAL VEH A STA C AT 14:51:19
SCHEDULED ARRIVAL 14:51:19

ARRIVAL VEH B STA N AT 14:53:40
SCHEDULED ARRIVAL 14:51:01

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 14:53:46
SCHEDULED ARRIVAL 14:52:13

ARRIVAL VEH. B STA C AT 14:54:51
SCHEDULED ARRIVAL 14:54:31

ARRIVAL VEH A STA N AT 14:55: 10
SCHEDULED ARRIVAL 14: 53:23

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA S AT 14:55:52
SCHEDULED ARRIVAL 14: 55:20

ARRIVAL VEH A STA C AT 14:56:17
SCHEDULED ARRIVAL 14: 55: 59

ARRIVAL VEH B STA N AT 14:57:39
SCHEDULED ARRIVAL 14: 56:30

ARRIVAL VEH A STA S AT 14: 57:45
SCHEDULED ARRIVAL 14:56:48

ARRIVAL VEH B STA C AT 14:59:37
SCHEDULED ARRIVAL 14:57:16

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH A STA N AT 14:59:56
SCHEDULED ARRIVAL 14: 57:58

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA S AT 15:00:57
SCHEDULED ARRIVAL 15:00:36

ARRIVAL VEH A STA C AT 15:01:23
SCHEDULED ARRIVAL 15: 00:44

ARRIVAL VEH B STA N AT 15:02:07
SCHEDULED ARRIVAL 15:01:46

ARRIVAL VEH A STA S AT 15: 02:48
SCHEDULED ARRIVAL 15:01: 33

ARRIVAL VEH B STA C AT 15: 03: 15
SCHEDULED ARRIVAL 15:02:33

ARRIVAL VEH B STA S AT 15: 04:46
SCHEDULED ARRIVAL 15:03:22

ARRIVAL VEH A STA N AT 15: 04:50
SCHEDULED ARR I VAL 15:02:43

SCHEDULE RE-ADJUSTEDi FOR VEHICLE
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ARRIVAL VEH A STA M AT 15:04:50
SCHEDULED ARRIVAL 15:02:43

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH A STA C AT 15:05:41
SCHEDULED ARRIVAL 15:05:41

VEH B IN SECTION / MORE THAN 30 SECONDS

VEH B IN SECTION / MORE THAN 30 SECONDS

VEH B IN SECTION 5 MORE THAN 30 SECONDS

ARRIVAL VEH A STA S AT 15:11:56
SCHEDULED ARRIVAL 15:06:33

SCHEDULE RE-ADJUSTED FOR VEHICLE A

VEH B IMPROPER BERTHING AT STATION N - UNDERSHOOT

ARRIVAL VEH B STA N AT 15:12:36
SCHEDULED ARRIVAL 15:04:26

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH B STA C
SCHEDULED ARRIVAL

ARRIVAL VEH A STA N
SCHEDULED ARRIVAL

ARRIVAL VEH B STA S

SCHEDULED ARRIVAL

ARRIVAL VEH A STA C

SCHEDULED ARRIVAL

ARRIVAL VEH B STA N
SCHEDULED ARRIVAL

AT 15: 13 : 2

1

15: 13 : 25

AT 15: 13 : 4

1

15: 13 : 16

AT 15: 14 : 51
15: 14 : 14

AT 15: 15 : 17

15: 14 : 02

AT 15: 17 : 29
15: 15 : 23

SCHEDULE RE-ADJUSTED FOR VEHICLE B

ARRIVAL VEH A STA S AT 15:17:35
SCHEDULED ARRIVAL 15:14:50

SCHEDULE RE-ADJUSTED FOR VEHICLE A

ARRIVAL VEH B STA C AT
SCHEDULED ARRIVAL

15: 18:22
15: 18:20

ARRIVAL VEH A STA N AT
SCHEDULED ARRIVAL

15:19:11
15:18:53

ARRIVAL VEH B STA S AT
SCHEDULED ARRIVAL

15: 19:50
15 : 19:13

ARRIVAL VEH A STA C AT
SCHEDULED ARRIVAL

15:20: 16
15: 19:40

ARRIVAL VEH B STA N AT
SCHEDULED ARRIVAL

15:21:31
15:20:23

ARRIVAL VEH A STA S AT 15:21:36
SCHEDULED ARRIVAL 15:20:29
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ARRIVAL VEH B ST

A

[J AT 15:21 231
SCHEDULED ARRIVAL 15:20:23

ARRIVAL VEH A ST

A

S AT 15:21:36
SCHEDULED ARRIVAL 15:20:29

ARRIVAL VEH B STA C AT 15:22:25
SCHEDULED ARRIVAL 15:21:10

ARRIVAL VEH A STA N AT 15:23: 10
SCHEDULED ARRIVAL 15:21:39

ARRIVAL VEH B STA S AT 15:23:50
SCHEDULED ARRIVAL 15:21:59

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH A STA C AT 1 5: 24: 16
SCHEDULED ARRIVAL 15:22:26

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA N AT 15:25:34
SCHEDULED ARRIVAL 15:25:09

ARRIVAL VEH A STA S AT 15:25:39
SCHEDULED ARRIVAL 15:25: 15

ARRIVAL VEH B STA c AT 15:26:28
SCHEDULED ARRIVAL 15:25:56

ARRIVAL VEH A STA N AT 15:27: 18
SCHEDULED ARRIVAL 15:26:25

ARRIVAL VEH B STA S AT 15:27:57
SCHEDULED ARRIVAL 15:26:45

ARRIVAL VEH A STA C AT 15:28:23
SCHEDULED ARRIVAL 15:27:12

ARRIVAL VEH B STA N AT 15: 30: 16
SCHEDULED ARRIVAL 15:27:54

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH A STA S AT 15:30:21
SCHEDULED ARRIVAL 15:28:00

SCHEDULE RE-ADJUSTED FOR VEHICLE

ARRIVAL VEH B STA c AT 15:31:11
SCHEDULED ARRIVAL 15:31:07

ARRIVAL VEH A STA N AT 15: 32:00
SCHEDULED ARRIVAL 15:31:39

ARRIVAL VEH B STA S AT 15:32:40
SCHEDULED ARRIVAL 15:31:58

ARRIVAL VEH A STA c AT 15:33:05
SCHEDULED ARRIVAL 15: 32:26

ARRIVAL VEH B STA N AT 15:34:30
SCHEDULED ARRIVAL 15:33: 08



MONOCAB SITE TEST
July 27, 1972

Time

2:05 Both vehicles running automatic

2:18 Both vehicles stopped

.

2:23 Both vehicles running automatic

3:30 Both vehicles stopped

.
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