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PREFACE

The work reported herein was performed for the Department of Trans-—
portation, Transportation Systems Center (DOT/TSC) in support of the
Urban Mass Transportation Administration's (UMTA) research and develop-
ment and testing of advanced location technologies suitable for multi-
user vehicle systems.

Govermment representatives responsibile for the overall management
of the program and for directing the contractual work include Mr. D.
Symes of DOT/UMIA and Messrs. B.E. Blood and B.W. Kliem of DOT/TSC.

Hazeltine personnel contributing to the program included: Messrs.
A.R. Abraham, J. B. Cohen, W.L. Corrigan, F.R. Dayton, G.N. Kerness,
P. Nikolados, J.F. O'Connor, A.H. Riccio, W.C. Rogoza, L.E. Smith, and
S.M. Weinstein.

NOTE

During the winter of 1976-77, four different techniques for auto-
matically locating land vehicles were tested in both the low- and high-
rise regions in Philadelphia, PA. The tests were carried out by four
different companies under separate contracts to the U.S. Department of
Transportation, Transportation Systems Center. The tests were designed
to evaluate the techniques for their applicability as location subsystems
for automatic vehicle monitoring systems. This document represents one
of the contractors' final report. A sumary report of all systems
tested is available as report No. UMTA-MA-06-0051-77-2.
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TEST LOG SHEETS

1.1 INTRODUCTION

1.1.1 Contents. Volume IV consists of:

A list of the six aborted test runs together with an
explanaticn of why each of these runs was terminated.

Identification and explanation of eight fixed route
tests which were not included in the fixed route sum-
mations, and two others which were inadvertently omitted
from the fixed route summations for the small triangle.

Vehicle log sheets which were filled out during each of
the tests.

1.1.2 Description of Test Log Sheets. The information recorded on
the log sheets provides the following documentation:

1.1.3

Index of Test Log Sheets.

Test type (ie, fixed, random, suburban, etc) and number.

'Date.

Time, vehicle transmitter power and fifth wheel reading
at the start and end of the test.

Vehicle tape number and file number which contains the
recorded data for that test.

Central tape number and file number for the recorded
data,

Identification of personnel participating in the test
(including the TSC witness and Hazeltine personnel in
the vehicle and at the central site).

Indication (for fixed route tests), for each of the 15
timepoints, of whether the vehicle stopped (with a door-
open, door-close sequence) at, or passed by, the sign-
post.

Comments,

The log sheets for the 34 official

fixed route tests are printed on pages 2 through 37.

Pages 39 through 44 are the data sheets for the six official random
route tests (test #6 was conducted after the zero-£fill fix).

The log sheets for the trilateration suburban route tests are found

on pages 46 through 62.

The original 41 tests were conducted before



the zero-fill fix, and the 15 supplemental tests were run after
that modification.

Pages 64 through 76 are the data sheets for the twelve underpass
tests. ‘

The two high-speed test log sheets may be found on pages 77 and 78.

Pages 81 through 85 contain the log sheets for the five special
random route tests.

Log sheets for the 30 special fixed route tests (B) (Market, 13th,
Spring Garden, Ridge, Race and 6th) are on pages 87 through 11s6.

Pages 118 through 137 are the log sheets for the 28 special fixed
route tests (C) near the 30th St. Station.

Log sheets for the 25 special fixed route tests (A) (Pine, 7th and
Walnut) may be found on pages 140 through 164.

Pages 166 and 167 are the log sheets for the two special Juniper St.
route tests which complete the vehicle log sheets.

1.2 ABORTED TESTS

The following paragraphs identify the aborted test runs and the rea-
sons for terminating particular test runs. Also included is the
location performance of a fixed route run that was aborted because
of adverse weather conditions and the abnormal functioning of the
vehicle equipment.

Test #4 of the fixed route test was aborted because excessive noise
bursts were noted on the oscilloscope connected to the output of

the vehicle transponder receiver. The test was conducted during a
heavy rain storm accompanied by lightning. The gasoline engine
driven 120 VAC generator was also noted to emit excessive rf noise
during wet weather. The log sheet shows many false signpost decodes,
several message error indications and a number of lost tracks. The
Execution Output of the computer processing confirms those conditions
of abnormality.

What is interesting is that the processed data up to the aborted
event showed reasonable location accuracy histograms for both small
and large triangles. There were many high valued errors noticed
along Pine Street after the filtering and "on-route" correction
processes for the small triangle configuration. In contrast, there
were very few large valued errors, and none greater than 686 feet,

along Pine detected by the large triangle configuration. Figure 1
shows the radial errors for both the small and large triangle proc-
essing utilizing all 10 second data samples (257). The small tri-
angle LAC configuration percentiles were 171 feet (50%), 282 feet
(68%) and 1220 feet (95%) vs 141 feet (50%) , 229 feet (68%) and

520 feet (95%) for the large triangle HAC. The filtering process
apparently removed all of the large valued errors from the data
sample of the large triangle.
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It appears the noise condition was local to the vehicle, affect-
ing the reception of the central control synchronization signals
and did not affect the reception of the vehicle transmission at
the fixed receiver sites. The noise at the vehicle extended
over a relatively short period of time and did not produce any
error in the time of day recorded on board the vehicle. This
time is normally updated by the central control time message
transmission.

Test #12 (see page 13) of the fixed route tests was terminated
at 2311 hours on 2/26/77 following observation of a continuous
message error indication in the vehicle around event 14. It
was discovered that the Central Site time was 40 seconds behind
the vehicle time. (The data recorded or the two tapes could
not have been correlated without a common real time base.)

Since the times agreed at the beginning of the test, it is
believed that some isolated abnormality caused the Central I.U.
clock to stop incrementing for 40 seconds. It is noted that the
Vehicle I.U. was designed in such a way that its time could

not be normally set in the middle of a run (in order to prevent ,
inadvertantly doing so and thereby ruining a run) without ending
the file.

Fixed Route Test #21 (page 23) was aborted after evént 45

on 2/28/77 based on indications in the vehicle of excessive
message errors, and sync and track loss together with abnormal
video output observed from the transponder.

The transponder was removed from the vehicle for troubleshooting
and it was found that the malfunction had been caused by the
local oscillator ceasing operation due to mistuning by a loose
slug which had changed position from vibration. Retuning the
local oscillator restored normal operation. )

Test #24 (page 26) of the fixed route tests was stopped at 1558
hours on 3/1/77 because the Central Site observed a lapse in the
reception of data from the vehicle (via the Fixed Sites) shortly
before event 46; message errors and abnormal light indications
{(evidence of improper transponder operation) were also observed
in the vehicle.

These light indications included: syncopated sync, track without

any sync for 10 seconds or more, signpost light acting like the

sync light (with no sync light). A loose wire end was found in the
vicinity of US5l-pin 13 on the XP logic board in the vehicle I.U.
however, operation was still not correct and was sensitive to
tapping or twisting that board. After shaking and rapping the

board hard several times, the problem disappeared and never racurred.

vii



It was apparently a shorting sliver of wire somewhere on the
.board which was really never found.

Fixed Route Test #32 (page 35) was terminated at 1105 hours
on 3/2/77 when it was learned that the Central Site Interface
unit had temporarily stopped operating.

The Central I.U. was found to be susceptible to static dis-
charge caused by persons walking on the carpet in the Holiday
Inn room, which was very dry, and touching the unit, causing

it to stop functioning. This problem would of course be solved
in any operational urit.

Test #37 (page 47) of the suburban route test plan data tests was
terminated on 2/15/77 after the Central Site Interface Unit
operation ceased temporarily. -

This cessation of operation was caused by a static discharge
problem as described in the preceding paragraph.

1.3 TESTS NOT INCLUDED IN FIXED ROUTE SUMMATIONS (ID 216 and 217)

In dddition to the terminated runs, the following fixed route
tests are missing from both ID 216 and 217:

Test Comments

14, 15, 16 These tests were originally processed as ID #8, #9
' and #10., There was a notation in the ID book that
there was "bad data on tape", so they were not in-
cluded in the summations. However, a subsequent
attempt to process this pair of tapes (part of ID
#250 and 251) was successful, and the resulting
time point passage errors are included in histogram
"TPSPC" for 216 and 217 (figure 2).

19 This test was previously run as ID #98 which showed
that site 4 (Landis Hospital) stopped reporting
after event 85. Because of this earlier problem,
test 19 was omitted from the list of tests to be
processed under ID #216 and #217.

27 This test was previously processed as ID #6 which

yielded hung data after event 48 (perhaps related
to midnight time rollover).

viii



Test

30

33

34

The following
of ID #217.

29
31

Comments

The printout (from CITIBANK) for ID #216 indicated
many problems with Central Site time and exited in
a very strange fashion (jumping events). However,
when the tapes were later run at Greenlawn for ID
#217, this problem did not show up, but it stopped
after event 43, (The ID #216 problem was probably
a malfunctioning mag tape drive at CITIBANK.) Al-.
though the test 30 data could have been included in
ID $217, it was not because it was not usable data
in ID #216.

Attempts to process this run were unsuccessful be-
cause of the lack of data on the central site tape.

This test could not be successfully read at CITI-

BANK as part of the ID #216 processing. It was
thought that the tape (or at least the file) had

been corrupted and that the data could not be re-
trieved, so it was also eliminated from the ID #217
processing requests. It was later learned that the
file could be read at Greenlawn and that the CITI-
BANK mag tape drive had apparently been malfunctioning.
This run was subsequently processed as part of ID #250
and #251, and the time point passage errors only

are included in Figure 2.

tests were inadvertently omitted from the processing

This test should have been included in its entirety.

Although the data hung after event 29 (due to a
time slot problem), it could have been included up
to event 29,

The results of the subsequent processing of runs

14, 15, 16, and 34 were included in time point passage
error histogram "TPSP-C" (figure 2), adding signifi-
cantly to the number of sample points. (They were

not added to the location accuracy histograms because
the larger number of check point samples was already
sufficient.)

Figure 2 does not include the time point errors for
runs 5 through 9. The reason for their elimination
is that a review of the printouts revealed that there
were excassive false signpost decodes during these
runs. It is noted that runs 5 through 9 took place

ix



Comments

during the day and a half following our observation
of excessive noise from the transponder during the
severe rain, lightning, and thunderstorm of run #4
(page 5) on 2/24/77. It is believed that the motor
generator set continued to generate excessive noise
during this 1% day drying out period. 1In fact,
during the process of checking the condition of sign-
post #1 in front of the Art Museum 2/25, the day
after run #4, numerous false signpost decode indi-
cations were observed on the front panel of the
Vehicle Interface Unit while driving around the Art
Museum circle. 1In view of these conditions, it is
believed that the histograms of figure 2 are more
representative of the true performance of the Hazeltine
AVM system.

In addition, both histograms show that one time point
had a time error greater than +60 seconds (actually
68 seconds early), which occurred at event #84 (TP12)
during run #3. An examination of the printouts

for that run shows that the signpost was detected
while waiting for a traffic light before making the
left turn (event 83) from 18th Street onto JFK Blvd.
The log sheet for run #3 (page 4) confirms this
occurrence, Greater care in signpost siting and
adjustment would eliminate such problems in future
installations.
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FIXED ROUTE TESTS
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WITNESSED BY :
SleNposT PAssAcE : & (sTop) orR P (PAss), X(No LIGHT)

1 (7) 2 @4)

t

L2 I 7.(55) v (66) (79 [/3 (70 =R

2 (13) =Gl |5 () _ éé/) el [IZCgf) __ [1<@e) . L.

EVENT ComtsE s

A £~ o Leid ,/f B I o 79e z."f:‘) “f?-/

- (D) B o B o
e o Y




7t @P /

PHILADZLPINA RoUTE TEST

- ma__ KRR
Chre Y Zl"-g_/l“?- VEHIcLe sTars 2 b Fie ¥ A TESTE D przslorS

CENTRA L s TAPe = A FlLe# 5 TEsTH _}
STAZT & TINME ?“?“E’- pwe: L1  sTiWHEEL RDG. r5
END 5 TImE c_)r(i‘O PWR £7 y st WP“’L. RD G, 5-;)’233

KAz PErsonen @ VINIL

sy FJ’\’- D’- (/”F CEN H\HL-_.L_PL/..__.

WITHNESSED BY

1(7) 2 (24)

SleNpPosT PAssacrz ¢ & (sTep) orR P (pAss), X(No LiGHT)

E@_ ‘_7 55) v (66) i (79) VEXCZ2) :ag;c)

2 (13) =Gl |6 ()
EveH! T ComfETE

Tll) 2GR ____J12(94)_ ___|1*Qen) | e

T — -
!
- e s S o —— —— —— .-
e A S e e
S =

— - .
. i

s e S G5 e 750 D B 1 o R4 S £ EaGORS: CHemSEn FTTEre
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START
END
I oo A e B

WITHESSED BY -
SleNpPasT PAsSsSAacz-: S (sTor) or P (pass), %{No LIG—HT)

l ./..«"_.Cé’l)

| PHILADSLPHIA
cel7] vy=Hicle Tﬁﬁs’zﬂF’.'LE#_ﬁ/.TEST#_i przedor Y

Q/-‘r'rs r"‘fz. / )

CENTRAL sThPe = 3L Fle# 4 TESTY ¥

_-_-._.L 5TH\N H

Tinet/ L7 pwa
=47
rime G159 pwr 27-§ s wHEEL RDG, 5D 53

FErsovE L

T

/w

ﬁ L(“X

l

- A
- e =

o —

_RouT¢=

DR G p
/

ST

£L RDG.

C)

centraL X4

111 (79)

1SUIC).

' (7)

2 @4

7(55)

v (66)

7 (el)

W

0 A __

12(94)

VeGan) o 1

G la @) |:
CoOMMENTE

2 (13)
Eve T
Q-(i,/CL Yé J/ FA p_ﬁ;%lzﬂf)wjf .....
&./Aﬂk’ :;/l'_ﬂ J‘ ‘
Q ’ J
D R R




ﬁ./ﬂ% /TWZ |
PHILADELPHIA KR

. — — = /s
JEHICLE s TAPE 2I2FIL c# STEST® § Prszs 507 2
CENTRA L Thee® 3L Fle# _S TESTH 4

stanT ¢ Ting DAYE pwa _ STEWHEEL RDG. 2,
Enp ¢ Time _€5X pwr o whesL RbG, _ 2A /05

Hrnssirii FERSONNEL @ VENiCLE ;FP(Q;A)’MF
WITNESSED BY

ROUTE TEST

Ohre 0% Qé—_/’??

r
cenTrAL X

SleNposT Passmez : & (sTor) or P (pass), X(No LicHT)

2(/3) - (5)) 5 _(45)

1 L7) a8 . £ (#2) -l_?f. 55) v (66) 111(79) /3 (92 _Jr._a:'é;_c")ﬁ'—"'

] B D R X 72 V2 X € 2D M s (20
EVEHT CoOMPMENTS

=== A = o
e —— e ————— ¥ o - S Y i rat
e —me e et 4 S i e
¢ e - ais iy - e o it & 5 ————t i v 5= i S
a— e o - o 5 i e — et —
- - - s
—
-—'.:2..... i i A = o - PR e - - -

e e e . 285




LOG SHEETS

SPECIAL FIXED ROUTE TESTS (B)




-~ 11' e

PHILADZLPHIA f':*o\ 12270 RouTE TEST

(JATE 03{._;2‘7&2’ VEH IcLe s TAPE 3L FILe® | TEST* | pAss_| oF23
A / N

CENTRAL tTare* 3¢ pie# _| TesTH.
START & TIiMe L9 pwe 275 SIHWHEEL RDG.

@]

END ! TIME _/C/2 _PWR 293 s WhesL ROG, 127 A
HAZEL e PERsonver = VEsieL=__LC ,k"-g,”’f: CENTRAL _LL'C

WITNESSED BY :
SI6NPOST PASSAGE : & (sToP) OR P (PAss), (N0 LicHT)

1 (7] 2] 5 (#2) 7(55) (i) "H{79) /3 (90 1577/C )
2 (/3) ¢ (1) 6 (A)_ _ [3(el). 12 (78 12.( 94) [#Gep) . ___
EVENT C‘_omm TS .

O




7 .7/’#]“"—'2
PHILADE(_E.H!A }:;LM- tgou-r_ TesT
dfq'“—:___&_ﬁ,/”:?/é7 VeHicLesTars 2 e JTESTY & Presl oFdl
CENTRAL tTare™ 3Y pig# A~ L TesT#_ 2 '
START & Tine_l0)9  pwr _39.% SIHWHEEL RDG. 4
END I TIME ..2‘37‘ pwr _A24. ¢ { 5T \WHEEL RoG, _/275/

HA_- LTINE PERSONNEL = VIHICLE CENTRAL

WITNESSED BY

SI6NPOST PASSAGE : & (sToP) OR P (PAss), (N0 LiGHT)

! (7) 2 (4) 5 (1) 7(55) A3 {79 /3 (92) 157/1C )
2 (/3 &+ (3)] ) 2 lel) 10 (74 (2 ( 94) 1#Ger) .
EveaenNT c_omrn_-u‘rc

g‘_" . + 3 5/ )l /1 ]SS Q'/QI

e - e b ——

_— T e ——

% 88




START
END

()77/4.7 E'\

N

WITNESSED BY
SIGNPOST PASSAG E

PHILADELPHIA
VeHicie s Tare =3 prie®? TeEsT® §_ pres

CENTRAL :TAaPe® J¥ Fle# > TEsTH_>

Tims /3L pwer __39-§ STAWHEEL RDG.

RoOUTE TEST

Time JO5Y pwr _LT-Y st wresL roe, _/R27Y3

HAZZLTINS PERsonvEL = VESICLE

_ CENTRAL .

: 8 (sTopr) or P (PAss), ¥{(No LIGHT)

1 (7) 2 ZA) 5 (#2) 7(55) ¢ (¢6) 179 /3 (92) 157//¢)
2 (13) % (3)) 6 () |2 Clel) o R 12 ( $+4) 1#(e1) L
EVeENT ComMMENLTS i




-

PHILADEZLPHIA : RovuT &= EST

(JATE — . VEHICLE:TArS =Y FLe#d TEST® Y pres¥or 3.
CENTRAL tTAPE™ 3Y FlLe# ¥ TEST™ &

START ¢ TINE £(0C  pwep____ SIHWHEEL RDG.
END  Timg L[/ pwRr 5T WheeL Roe, (27 7/

L4

<

HAZEZL TING PERSsoNNEL = VERICLE : CENTRAL

WITNESSED BY -
SleNpPosT PASSAGE : & (sTor) orR P (PAss), X{Wo LicHT)

1 (7) 2 o) 5 (#2) 7(55) a3 "(79) /3 (42 1571/¢ )
2 (/3) % (3]) 6 (A)_ | Sel) . 19 (7% 12( 94) 1#(e)) e
EVENT COMME TS -

m—— e e e e

U/




OATE*——— VEH IcLe s Tare 23S FILe® CTESTES  presSor23d
CENTRA L tThPe * VY FILe# 5 TEST™:
START : Time_L11S_ pwe STAWHEEL RDG. L)

HAZZLTIME PERsonveL = VERICLE

WITNESSED BY
SIeNFOST PASSAGE

END

PHILADELPHIA

-

RouTE& TEST

. TimE /30 pwr ___ STEWHEEL R0G, /2730

_ CENTRAL

S (sTor) orR P (PAss), ¥{No LicHT)

1 (7] 2 1) 5 (#2) 7(55) [ 1 (79) /3 (74) 157/1C )
2 (13) # (3] & (4 | 3(el) 19 (74) 12( 94) 1#Gol) L.
EVENT COMMEMTE ;




QAT

PHILADZLPIHIA RouTEZ
VEHICLE s TAPE 2 2Y FI f.E#ﬁTEST"i PLest OF
CENTRA L tThee = Y Fie® £ TesTH &

TIME _ (22 //35 PwWR )—7‘3 SHWHEE RDG. -

TEST

23

START 3
Enp ¢ Time 1148 pwr _A13 stwnesL roe, /2 7/2
Heoor .. FEisol) s Vil xE CENTIRA L.
WI|THNESSED BY :
SI6NpPasT PAassacE : S (sTor) orR P (PAss), —)(-(/Vo LIGHT)
7 (7) ENZ) M A2 7(55) 9 (¢6) 1(79) (7130020 Q{c)"_'"
2(13) . (31) 5 (#5) aQ 10 (74 12(94) |1#@Qel)
EVEHT COMMENTE
M) . s i om —
../
P — — i —— e - - g 2- —— —




PHILADZLPHIA RouT=E TEST
OATE-'______ EHIcLe s TArE 23Y FIL e L TEST¥ 7 pPrzel o FL3
CENTRAL tThPe = Y FlLew 7 TESTH 7
START & Time _L/52 pwr 278 STHWHEEL RDG. C
Enn ¢ Time 4205 pwr ¥ s wHEsL RoG, /R 7/

Hrzouprin PERsowwerL @ VEq,iiL= CENTRAL

WITNESSED BY :
SleNFosT PASSAGE @ & (sTep) OR P (PAss), ¥(No LIGHT)

72 7 L) V1 ¢ M U ) W

! (7) 2 (@4) -5' #2) ) .
2 (/13) # (31 5 () _ Plel) 1o Nzlef).. J¥Ca). il i

EvVepNT C.onr' ST

O S I seaicd
i
ro X o o - B A B T T e




PHILADZLPHIA
VEHICLE : TAFPE 23Y gL e# L TESTEY. pa

QATE'._______.

START &
END "
e I

WI|TNESSED BY

SIGNPOET PASSAGE @

TIME _/

RouT= EST

CENTRAL sThre 3¢ plue# S TESTH Y

TiME SN[ A FwWp ,2/’? SIHWHEEL RDG.

FPERSONNE L =

-

C

226 pwr _ 271 STEWHEEL RoG, /A /7Y

VEs oL s
[ I S S

CENTRA L

S (sTor) OR

P (Pass), X(No LIGHT)

! (7) 2 (@)

S (#2)

2G5 1 1 (79)

173 (92

=)

2 (/3 st (31)

5 (#5)

S (el)

CoMMETE

1Z(9A . |1#GQen) L

i

i . it b 448 ———

- r—

ey . - S m e e T S — R, st

94 .




PHILADZLPHIA RoUTZ TEST
(OATE VEHICLE : TAPE 23 FILE® T TEST® 9 _ PAGES _OF23.
: CENTRA L tThoe* 3 FlLe# G TESTH_G

Enp 2 mime /332 pur 278 smwpess roc, /A E 7K

l'fﬁ-‘:’:l.;r.’!;i: PE.%O)J.‘JE!_ b4 V:..,""/'CL_'_—" C-ENTI'\,AI_

WITNESSED BY . '
SleNposT PASSAGE : S (5Top) orR P (PAss), -X(No LIGHT)

s 32 I A2 N o N I (7 W 1 O VX ¢ 7 B V17 ) W
2(3) ZAED) 5_(#5) 2 (el) 2 (74 2098 ULQen. 1

EVENT CoMtE 1 TS

‘\-.J e s h s ey cGar e B Al Surh <mt b ——— i e 1 oy
55 '"“)__H____.. S — - e e e T e T e i s R VS




‘ ; PHILADZLPHIA ROUTE TEST
! VJATE ______ \EHICLE:TAFE™ 23 £ e#/C TEST® /¢ Procszow 23
CENTRAL sThPe* ¢ FlLE# _/C TESTH /<
START ¢ Tive_/33Y Pwer SIHWNEEL RDG. ("
Enp  : Time L3917 pwr STE WHEEL RDG, Jod 7442

] 5y D s S E- -
HEZZLmile

WITKESSED BY
SIGNPOET PASSAGE

FERsowner = VEH/LLE CENTRAL

& (sToe) or P (Pass), X(No LIGHT)

! (7) 2 24) “(41) ‘ 7 (55) < (66) H{79) [73.(92) =)
2 (/3) 7 (31) 4_(#5) _ el) . 0 A 12(94) ___ |1#Qal) )
EVEMNT COMME PITE r

=t S LG iAo

e e b s . -
i — —— S — oy p 8 St b w38 — e W 8 P e e S -

e e S S



PHILADZLPHIA RouTE TEST
DATE’ VEHICLE ! TArFE #ﬁ/ FiLe# /) TEST® 1/ PAGEL OFLS.
' ‘ CENTRA L ! TAPE = 3V pgew U TesTH _//_
START : TimeL35F__ pwe _ SIEWHEEL RDG.
Enp ¢ Time /Y09 pwr _____ ST WHEEL RbG, /SR

AleLxE : CENTRA L :

~

/

1T

HH=2Z0 0.0 FERsonveEL =
WITNESSED BY : : A , ,
SleNpPosT PASSAGE : & (sTop) OR P (PAss), ¥(No LIGHT)

L7 2@f) 156D 17055 7 (2e) (79 ETC 7 /)
e e, s (). |2el) 11208 2 Qo). L.

EVENT ComtzE e

L b ) o e e e T s

e e b = mpe—— e ——

P — - R e e R S T
J
S S - e 97 - R B



B B st

PHILADZLPHIA RovT= TEST

VEHICLE t TAPE ti/r' LER/LTESTYE /X PArss/ 20w 23

QA TE_
‘ CENTRA L Thre = 3 Fle# , 2 TESTH 1 &
Tine LYY pwe STHWYEEL RDG. O

Time LY31 Ppwr .27/

=) CENTRAL

START &
END

STE WHEEL RDG,

A
:,/'\-».

FeErsowe =V

HE=Z0Lcnie

WITNESSED BY
SIGNPOST PASSAGE : & (sTop) orR P (PAss), (Vo LIGHT)

! (7)

2 (@24) 5 (#z) 7 (55) < (€6) 1H(79) [/3(92)

=)

2 (13)

EAED)

5 (4 3 06l) 0 (74) 2l ke

Eve T

COMLE T L =

L () - e i) -

-8 i S

e s S S " " " R -
J
e A SRR i e e e 95 SO



Oare

PHILAD

SLPHLA

RouT = T EST

CENTRAL tTaPe = 3 FlLe# |3 TEST® _/ 3

START ¢ Tinkg 2432 PWPR SIEWHEEL RDG.
Enp  : Time LY¥% pwr 5

HE=20rmi.: PERsolN s = VI

WITHESSED BY

) \—
1 CL =

R

WHEEL RDG,

0,

VEHIcLe s TAPE 23Y FILe® /3 TESTY /S Pros/3orl>

(A TIY

-~
Ve

iy

NTIRA L

SleNPOST PASSAGE

¢ .3 (sToP) OR

P (P/%ss), H(NO LIGHT)

! (7)

ENZ)) & #2)

7(55)

v (66)

1 (79)

/3 (92)

15116

203 5= (3)) 5 (#9)_ _ 13lel) __[1o R 209 VEQoy) |
Eve: N T cComfixzrTe
O e . .
B — — - A o et S b o W ol B T > _.__.9 g vy e i ity S i ——— -




e

o p——

PHILADZLPHIA ROUTE TEST
OaTte SHIcLe s TAPE AL FIL e/ YrEsT® / 9/. PAGE/YoF LS
' CENTRA L e Trpe DY plue# (Y TESTH (Y

' START : Tims 1505 Pwr _____ SIHWHEEL RDG. <

Enp 5 Time _/52C pwr s wpesL Roe, /276!

sl el PErsonwen @ VER L X CENTIRA L

WITNESSED BY '
SleNpPosT PASSAGE & & (SToe) or P (Pass), ¥(NoLIGHT)
1 (7) N7 I 2] 17 55) D) 1(79) VERCZ2) =)

Z(3) w01 s (#8)_ 13l). 0 G T2 | 1EQen) | ..
EVEHT CompiETE

@ P S ——
Ty TO— e oo T T

e —— S 8 A A 4 e 8 e e e e e em T osa e aw Sime iy 1.00 SHES .h G ae e m—— s S bem ey et B



' PHILADZLPHIA ROUTE TEST

CENTRAL *Tare = M prgw )CTesTH /S

~

OAT-’:___._____ VericLe s Tare #23Y mie#/\TEsT# /) pres/Sorl3

Y/

ENp ¢ Time _2s538 pwe ST WHEEL ROG, /A

HisZw iy FERsolEe o VERIL LS CENTRAL

A
o

Y

WITHNESSED BY

S16NPOST PASSAGE : S (sToP) OR P (PAss), X(No LIGHT)

.

1 (7) 2 @4) & &2) ‘7 55) | v(eé) " (79) 143.(92)
2(13) # (3] s (#)_ | el) . 208

EMENT COMBEN TS S

12(94)  _|1%Qes)____ 1.

_SEET FlE [T et oo .

i.. e s - - N O —

|

- = S
R, e i < e e St




, PHILADZLPHIA RouTE TEZST
OaTeE___ ysHicre sTare 2 e # N TEST® L4 PR&SK 0723
CENTRA L sTare = JY ples /L TESTH/E

START : TIMEM.. Pwpr _______ SIEWYEEL RDG. <
Enp @ Time 1550 pwr ST WHEEL ROG, LA 723
WH=otrtns FErsowwen @ VES/LLE CENTIRA L

; WITHNESSED BY
: SleNPosT PASSAGE : S (SToP) OR P (;.:,_;55)/ {NO LIGHT)
L 2 Gg) s 7.(35) '(ééB INey)mVEYC 2 =N

T Y R X

‘ C A ¥§ /2 MT @”"'7# PN

:1____.___._5' %/ (2. e
| [ .
O D




OAT;—.—-—- VEHICLE :TAPE*ﬂFILE*ﬂTssT#/7 PAGEL2OFDS

START
END

”
s

HASD L rns

WITNESSED BY

PHILADZLPHIA ROUTE TEST

bd

CENTRA L tTaPe ™ 39 Fie# [] TEST#//

S EWHEEL RDG. ¢
s wheeL roo, /27 #8

TIME /1;57 PWR

TiMmg (é/Z/ PWR

SidLE _ CENTRAL

]

FErsoner 2 V

SleNpPosT pPAssSAacE : & (sToe) orR P (PAss), X(No LIGHT)

&2(/3) A GIJ 4 (44-9__...__. :?Cé.\_() B ,’O“_ 40 /2_(5?1'{) ..-_.l /%,0_0/)__””_ —
_EvENT ComMMEN TS .

-O._..__-_L___w e = g S S S N i B A




HiszLre

PHILADZLPHIA

RouTsE TEST
OATE

VEHICLE : TAPE ™

SY riLe2/ S TESTY S prss/Sorld3
CENTRA L tTare ™ Y Fie# /¥ TesTH /5
START & Tive Y] pwr ____ STHWHEEL RDG.

END .

4

(@
Time 458 pwr ____ STEWHEEL RoG, X T 47
L PERsomnieErL @ VE

WA
S

[Sog—3

CENTRAL
WITNESSEZD BY

SleNFosT PASSAGZ : 3 (sTor) OR P (PAss), X(No LIGHT)
! (7) 2 @y) | E@E) 7(55) | (66) 1(79) [/3 (92) =)
2(13) FAE]) s @) N3del) __j2GO___Jta(gf) V1= Qel) Lo
COMLE 1T
D% e
= M X o I e




Oate

START 3

L 4

PHILADZLPHIA RouT s TEST
VEHICLE ¢ TAFPE #iZFILE#ﬁTEST#A Presli oF 23

CEMTRAL sTare# 3 FlLe# [§ _TeSTH /5

Tive _/7CC pwe STHWHEEL RDG. O

Enp  : Time LY pPwr STE WHEEL ROG, L2 747
Hezou i PERsolnesr o VEN 2L CENTRAL

WITHNESS ED

SIGNPOST PASSAGE :

BY

s (sTor) or P (PAss), ¥(No LIGHT)

! (7) 2 @Z4)

o 72 s O 7 S D11 N V=X €72 M 3 Wl

]

2 (13) % (3)) 5 (#8)_ _|3¢el) 110 R (98 \ItQen)_ 1

el Copifis3 e . B
it } T
_ R -~ - s e 3. 00 S R




ﬁ'/-}f’f 75']‘}'{’"' (&

PHILADEL A _ticcd /&Q— ROUTE TEST
‘TDATEC'_—__’LWZ/Z. VEH ICLE s TAPE 22 2 r L #20TESTH = pAGE@ ORD3

CENTRAL sTare = 3Y Floew Dl TesTH 22

START : rime /11 pwr 213 STEWHEEL RDG. !
Enp ¢ Time /730 pwr - STEWHEEL R0G, /L 7 53
Hisorriln FPERsonwuen o VIS LoX JOC S CENTIRA L

WITHESSED BY .
SleNpPosT PASSAGE : & (sTor) or P (PaAss), -X(WNo LIG-HT)

[ (7) N2 22 2.5 9 (66) 1n(77) /3 Qz) /3 g;a)
2(13) % (3] 5 (48) 6f) 0 R () \1Ger) |
Evetl T C,OMF' I./"'

T - i e e T TS
T o 1086 o T




OaTE [’X'éﬁ '

START
: Time 455 pwr _29 % STEWHEEL
e L L

Heizoowrgls e

WI|THESSED BY
SleNFosT PASSAGE !

727 75/’«' 3

. 3
PHILADZLPHIA i/’/)(’»/'g‘*«ér ROUT = TEST

FERsoneL o

VEri

C

C

VeHice s Tare 23Y FiLe# 2 TEST®D ) Prssdior23
CENTRA L tThre 2Y Fiie# 2/ TesT¥# 2/
Tive L7324 pwr _F ¥ SIHWHEEL RDG.
RoG, (2 [/ 3C

e ¢
CENTRAL =

S (sTee) oR

P (Pass), X{No LicHT)

I (7)

2 @Z4)

T G)

1 {(79)

VEXGZ2)

- [Le@3)

5 (3))

5 (45)_

EVerT

|7 55)
3 (ef)

ComMfE T L

X YR

1#+@ol)

B/

L D - e e e e

_E. : _

L - s i
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I o W N




y

OA TE 5/17/77

END ., Timg
;L0 FPERSONIE L

dat ey e -
HA=20miils

WITNESSED BY

PHILADZL
VEHIcLe ¢ TAPE EL L ffsuei‘//‘r's'r*“’z’“ /c,s_z;or-

CENTRAL ¢TAPE™ /5/ o ZzTEST"" 21
sTArT ¢ Tine _[3/7 pwr 273

/.‘ 32, PWR

LPHIA

<V

\\

D

<

/7;L

+

~\—

24 GTH\WH

= o
=

y 'Ctléﬂz F

JA'" Y
et L 2/L ROUTE TEST

SIHWHEEL RDG.

7=
[ LR

L

CENTRAL LY <

SI&NPOST PASSAGE : 8 (sToP) OR

—y——

< (E6) H(79)

P (pass), X(No LIGHT)

E.

! (7) z @4 7(8) |6 /3
2 (13) - (3)) |2 del) 2 ) 1Z(98) 1+ Qop)___ ).
I=Ve T CopisTe
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n i - - - e g i e ek . 2 ——



PHILADZLPHIA f/’wf,v/iﬁvé ROUTE T
OATE’@_L VEH!ICLE ! TArPE #5_‘/;//_52-?13_7-55-,-#_,2? P P
| Contan rreve 2o peen 23 TesTY 2
sTarT ¢ Time 959 pwe 20§ smwnses ROG. C
enn ¢ Time JSYS pwr 295 o wHEEL RoG, LR 231
e em i ceNnTRAL (.

Hezsoirin FPErsowern = VENLLE

WITNESSED BY i
SleNpPosT PrAssacrE : & (sToe) orR P (PAss), X(No LIGHT)
1 (7) 2 (24) 5 (#42) 7 (55) < (¢6) 1H(79) [/3 (9.0 157/1€)

203) = (1) L |50l . 2. 12(94) __ |1EQel) ]
EvenT CoOMs=E TS

P st v i . i e S et i ———
— e e,y e — - - -— — e et S — — -
—mem e = - - e p— e o T P AR — FaE
e — i — T e R e et = 18 ¥ o S S e S ® e
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PHILADZLPHIA ‘fm “d‘ ?; ROUTE TEST
‘/DATE é’ /77 VEHICLE ¢ Tﬁrc—‘iLC/:u E*__ 4 T:ST-"ZZ_ PLrecs_/ oF 7
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