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1.0 INTRODUCTION

To optimize existing highway capacity and improve safety, the Oregon Department of
Transportation (ODOT) is developing a Freeway Management System. A primary function
of this system is to provide motorists with real-time information to help them avoid delays,
to improve traffic flow and to improve safety. One viable way of providing this real-time
information is with variable message signs (VMS).

One type of VMS utilizes fiber optics. Fiberoptic VMS were installed on the Pacific
Highway (I-5) at Iowa Street (see Figure 1.1) and at the Delta Park Interchange in the
Portland Metropolitan area (see Figure 1.2), in January 1991. Photographs of the Delta Park
Installation are included in Appendix A. Initially, the signs were placed to inform motorists
of construction conditions and delays related to the "Swift Interchange to Delta Park
Interchange" construction project. The fiberoptic VMS are permanent and now serve the
long-term purpose of providing traffic information to drivers.

The fiberoptic message signs are the SYLVIA® Model 420 system manufactured by
Fiberoptic Display Systems (FDS). The system components include the sign, the controller
box, and the sign control software. These signs feature provisions for lowering and
increasing light intensities to help cope with the wide range of environmental lighting
conditions. Their display characters contain 35 electrically controlled shutters in a 5"x7"
[130 x 180 mm] dot matrix format. Each shutter receives the ends of two fiberoptic light
guides. The shutter is controlled by a short current pulse enabling free passage or masking
of the light flow. The controller box is a software-oriented microprocessor with resident
software installed in a non-volatile memory. The controller is capable of providing a serial
interface with the central computer, controlling and monitoring the sign, and sending status
reports to the central computer. Complete specifications are included in Appendix B.

The visibility of fiber optics appear to be better than bulb matrix units. A demonstration
conducted in September, 1989 in Pendleton, Oregon, compared an existing 26" [660 mm]
letter height bulb-matrix sign to a 3-character module from an FDS SYLVIA® Model 420
sign with an 18" [460 mm] letter height. Most observers were impressed by the legibility of
the SYLVIA® unit which was legible at 1200+ feet [370 m] while the bulb-matrix sign did
not become legible until 1000 feet [300 m)].

The evaluation of the fiberoptic VMS was conducted by ODOT staff as part of an
Experimental Features Program research project. This research project was designed to
evaluate the ease of operation, reliability, maintenance requirements, visibility and the cost of
the SYLVIA® Model 420 system. The information obtained from the study, will assist
ODOT’s traffic engineering staff in making effective decisions regarding the Freeway
Management System.
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2.0 EVALUATION

2.1 EASE OF OPERATION AND RELIABILITY

Ease of operation is a function of the software capabilities. The software provides a menu
which allows the user to select options. This software is designed to run on a dedicated
personal computer. After an option is selected, the computer transmits the message through
a modem to the controller box. For optimal usage, the software should run continuously.

Access to data about the sign status is a concern for the users. The only way to verify the
sign status after programming a sequence is to display the status table. Because the status
table will not indicate that the signs are on until the sequence begins, if a delayed start is part
of the programmed sequence, problems can occur. Tracking a series of communication
failures is practically impossible. Although the software provides a log file of all
transactions, the cause of communication failures are not identified.

Reliability is a major issue for the users of the sign because of the random communication
failures. Communication between the system computer and the SYLVIA® sign has failed on
several occasions. Although the cause of this failure is still under investigation, it appears
to be caused by the modem failing to hang up.

2.2 MAINTENANCE

Minor maintenance has been required for the two signs. Two lamps at the Delta Park sign
and four lamps at the Iowa Street sign have been replaced in the three years of operation.
The lamps and separate reflector system has been changed in the vendor’s new signs to an
integrated bulb and reflector. The new system provides greater lamp intensity, more
precisely focuses the light from the lamps and increases the life of the bulb. The vendor
does have a modification kit that is available to update the lamps in the current sign.

Other maintenance problems included a shutter failure, a sign connector failure, a capacitor
failure and a lamp driver failure. These problems were relatively minor and have been
solved. A detailed maintenance log is included in Appendix C.

2.3 VISIBILITY

Sign visibility has been good under both day and night conditions. If the sun is shining
directly on the sign face, the sign provides an overbright option. At night, a dimming option
is used to reduce light bleeding. At these installations, the overbright and dimming features



have provided favorable results. In general, the signs become legible at approximately 1000
ft [300 m]. Table 2.1 provides specific information for the Iowa Street sign obtained from
field evaluations under various traffic and lighting conditions.

2.4 COST OF OPERATION

Although, operating costs were the only costs evaluated, the original cost of each sign
including training is shown below. The operating costs were supplied by District 2B.

The new SYLVIA® signs include an integrated bulb and reflector. As more signs are
purchased, it may be advantageous to upgrade the Delta Park and Iowa Street signs to
include the new bulb and reflector system. One type of bulb and reflector system for the
Region, would standardize the purchase of replacement parts and insure availability. The
upgrade and replacement costs were supplied by FDS.

Cost of SYLVIA® Model 420: $170,000

Average Yearly Operating Costs:

Power: $670.00

Modem: $840.00

Phone: $660.00
TOTAL: $2170.00/sign

Lamp Replacement Costs:

Lamp #64004 (2,000 hr):  $11.85
Lamp #64005 (6,000 hr):  $22.00

VYMS Upgrade Costs:

Alternate 1:
Lamp modification Kit: 36 x $8.00/lamp = $288.00
Lamp #64005 (6,000 hr): 36 x $22.00/lamp =  $792.00
TOTAL: $1,080.00/sign

Alternate 2*:
Lamp modification with two #64005 lamps: 36 x $50.25/lamp =
$1809.00/sign
*Alternate 2 would provide an extra set of lamps. The cost per
lamp would be $20.25: ($1809-$1080)/36 lamps. The
$20.25/1amp compares to $22.00/lamp if purchased separately.
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3.0 CONCLUSIONS AND RECOMMENDATIONS

The SYLVIA® Model 420 variable message signs have functioned well. Visibility of the
signs was excellent for the conditions evaluated, maintenance requirements have been minor,
and operation costs are reasonable.

If VMS are needed, ODOT traffic engineering staff should consider using the SYLVIA®
Model 420. Modifications to the software, however, are recommended prior to future
purchases. The software modifications recommended include:

1) The software should be updated to run in a Windows® environment.
2) Access to sign status information should be easily available.
3) Causes of failure should be identifiable.

In addition, we recommend that the lamps be upgraded, as needed, with the vendor’s
modification kit.

Fiberoptic Display Systems’ also has provided recommendations that are included in
Appendix D.
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Variable Message Sign at Delta Park Interchange:
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/ \ FIBEROPTIC DISPLAY SYSTEMS, INC.

: D‘ 1 Thurber Boulevard
: Smithfield, RI 02917 U.S.A.

An S.E.S. Company (401) 232-3370 FAX (401) 232-7130
Patent 4.794.39]

86 FP 289 |

%

SYLVIA technical leaflet

DISPLAY  MODULES

SYLVIA display characters contain 35 electrically
controlled shutters fn a 5 X 7 dot matrix format,
€ach shutter recefves the end of two fiberoptic
light guides,

The shutter is controlled by & short current pulse
enabling free passage, or masking of- the light flow.
An inherent magnetic memory fn each shutter retains
the display indefinitely with no control power,

The 12.5 1inch display characters (series 320) and
18-inch display characters (series 420) are ideal
for changeable message signs (CMS) on roads and
freeways, to provide the driving public with timely
fnformation about road conditions ahead.

BENEFITS ;

¥ Superior visibility and legibility under al}
weather conditions,

* Dimming of the light source to avoid any
dezzle in low embient 1{ght.

* Functional test or passage from a message to
anather without visual disturbance (lamps are
turned off during the updating process).

Writing speed better than 60 characters per
second,

* Flashing messages, alternate messages,
* Low energy consumption.

* Proven performance and reliability with
over 100 systems operational.

Alafafal
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FEEEE
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SYLVIA BOARD :

8lack border approx,
14 In, vide (35000)

5

Tiltlng SYLYIA slgn

« 70

GENERAL SPECIFICATIONS

The SYLVIA sign consists of a frame and of one to four lines
of 12, 15 or 18 characters series 320 or series 420 (maximum
64 characters),

Frame : . -

Made of welded aluminum alloy, the frame allows :
- mounting and tilting of the lines,

- mounting of the SYLVIA sign to a support structure (sign
bridge, cantilever or post),

- mounting of a maintenance catwalk behind the sign. (option)

A matte black border {s mounted on the frame to enhance readab{1{ty

Lines :

= Structure made of welded aluminum alloy,

~ Housing envelope made of anodized aluminum ., bolted to the
structure,

- Sign face made from 1/4 in. methacrylate with antiglare
device . Modules are removable with no tools required.

--3 Character modules, including fiberoptic system and tighting
module,

- Rear access doors for service and inspection, equipped with
gas struts. Front access is an available option,

! ;
i
i
{ L~ Each 1ine (or group of lines) includes an adjustment device
t o (+ - 7°) which a1lows optimal tilting of the sfgn with regard

d to the site configuration,

0 The sign has been designed to withstand wind pressures of

! 1600 Pa and to operate over an ambient temperature range of

! =25 to +45° C without heating.or forced air cooling,

.. Thermostatically controlled heating of the sign face is a
advisable option in cold climates to prevent fogging of the
sign face.

Frase
DIMENSIONS (APPROX.)
12 CKARACI(RS 1S CHARACTERS 18 CHARACTCRS
HUMBER
SYLVIA oF WCIGHT VEIGHT [ WEIGRT VEIGHT | VEIGKT VELGHT
le(S 1bs. L K catvalkl 1bs. L H catvalkl lbs, L K catwalk
12.5" 1 WET IR EAN LI TR P13 1350 20'8"  S'Iv 440 1520 23'8"  s'1v 520
320 2 1570 12'0% yren 378 1870 - 2018 7TE" 440 2130 23ter e 20
) 20007 17'1" grgn 375 2120 2018"  9'g" 440 2150 23'Ev gtev  $20
¢ 2420 12U Lirse 338 20880  20'6" 11'S" 440
te" ! 1710 22¢yn 84" 430 2010 28'10" giev 570 2200 A" 8'er g0
& ! 210 2zen BN 020 230 2810 guv 520 | arso e g edo
) 2890 2213« 10'10% 430 4SS 28'I0M 1iMEM. 570 2630 A" L1et 870
¢ 3520 22000 13t 430 €200 - 23'10" 14t01v S0

SPECIFICATIONS ARE SUBJECT TO CHANGE

B-2

WITHOUT NOTICE




CONTROL  CABINET

The maximum interconnect cables length 15 100 ft (30 m),-

Double-enclosure type insuring IEC 55 degree (Nema 3
protection with lamps g;;l$;:2ransformer. ) of

SPECIFICATIONS :
* 115 V ¥ 10% 60 He
single phase

* Power consumption inside the control cabinet : 500W max.
(not including sign lamps - see “Fiberoptic system" - and
maintenance outlets),

* Weight 370 1b (170 kg) approx.

* Main power supply and distribution
* Sign lamps supply

* Controller

Gravity * Communication interface.

veatilation * Accessorfes (internal lighting, internal heating, mafntenance
outlets...)

SOII

(1300)

(680) 27"

Bijg

The controller is software-orfented microprocessor type with
resident software furnished and installed 1n non-volatile
memory,

The controller {s capable of providing :

* RS 232 C serial interface for communication with a Central
Control Computer,

* Control and monitoring of the sign,
OIKCNSTONS IN BRACKETS () ARC I¥ KILLIKCIERS * Sending of status regorts to the Central Control Computer,

LB R B R ] SYLVIA LR I R R I R I I S S B AR B ] CENTRAL CONTROL SYSTE“ LU LB L AL B I O TR I A I T O O

The central computer system runs on any I1BM or fully compatible
personal computer under M$.D0S. The software has an user
friendly interface and a context sensitive help and features :

* Control of up to 35 signs on private, leased, dial-up lines
or via cellular phone.

* Storage of up to 12000 messages.
Programmable sequences over a week.

* Operator log-in with password protection and individual access
rights.

* Monthly log files.

»

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

™ 1



FIBEROPTIC SYSTEM

One lighting quule@feeds 2 fiberoptic harnesses

;:(;![—CC CCCCC CCCCC Each one consisting of 105 glass fiber bundles protected
by PVC jacketing:
ECCCC CCCCC CCCCC Each lightguide end is fitted with a convergence cone.
EEEEE EEEEE EEEEE The cone widens the dot and increases intensity axially,
CCCCC CCCCC CCCCC§
CCCCC CCCCC CCCCC} ‘
CCCCC CCcCccc CCCCcCce Three display :characters are operated ‘using one lamp
1 {n the overbr:ghtness mode both the primary and backup
N Ul m,
\ \ ) V) the sign face sicuatian]e . P (sun directly fnto

0=

(=

POWER CONSUMPTION

OPERATING LANPS 1 LINE SYLVIA 320 OR 1 LINE 420
CONOITIONS| VOLTAGE

12 charact.| 15 charact.| 18 charct.

% = Fiberoptic harness (105 bundles) Day 0¥ %0 ¥ s v s v

* Lighting module mounted on vibration
absorbing platform

- Primary and back-up lamos 10V 50W Overbright | 10V i 830 ¥ iy

Kight LS Y a0 v 100 v 120 ¥

(6000 hours)

NOTE : These figures do not fnclude sign heating option.

LR B ) SYLVIk L R R LT B I O IO O I Y] EXAMPLES OF INSTALLAT[ONS LA LIS USRS T B B BRI O B B R RN

et GUARDRAIL (OPTION)

- CATWALK (OPTION)

e i . ———————

On_gantry

Supports must be designed to enable access to the inspection
doors located at the back of the housings, unless front opening {s required.
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TO:

FIROM :

ENCL.OSED IS THE REFORT  ON THE  DELTA  PARK AND I0WA  VARITIARERLE

KAREN HOFFMAN
RESEARCH UNIT
O.nD.0.7.
DLEE-EE51

ARLO BONES

SCIENTIFIC INSTRUMENT TECH.
T.8.8.U.

O.D.0.7.

FORTIL.AND

Q574996

MESSAGES SIGENS IN PORTILAND .

CeC:

SUBJECTS INCLUDE THE FOLLOWING :
DELTA FARK VARTARLE MESSAGE SIGN MAINTENANCE LOG
TOWA VARIARLE MESSAGE SIGN MAINTENANCE 1L.OG
SUMMARY OF FATLLURKRES
OBSIERVATIONS
RECOMMENDAT LONS
VENDOR RECOMMENDATIONS

JEF DRAGQO, TRAFFIC, SALEM

GEORGE SACKINGER, TRAFFIC, SALEM

GARY MoNEEL , TRAFFIC OQRERATIONS, FORTLAND

MEL. MAKIN, TRAFFILC SIGNAL SERVICES UNIT , BALEM
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DELTA PARK VARTIAELE MESSAGE STGN MATNTENANCE LOG
QCTORER 12, 1992

CHECKING INTERSTATE  BRIDGE GETURS AFTER FINDING  FPROBELEMS
COMMUNICATING WITH MY LAFTOR COMPUTER TO THE DELTA PAKK UARIAGBLE
. STGN . CHANGED CaLL QUT TRIES FROM 3 TO AN EVEN NUMBER 4. .

SREASGED THE  TIME BETWEEN REDIAL TRIES FROM 10 SECONDS (DIELTA
FARIC DID NOT  HAVE  ENOUGH TIME  TO HANG  UP TROUGH THIS RHONIE
EXCHANGE) TO 20 SECONDS .

1993
ELECTRICAL REFLACED ONIE L.AMP .
DECEMBER &, 1999

CHECKING ONE SHUTTER COLUMN ON ONE LETTER SECTION OF THE SIGN.
IT HAD FATLED  TO WORK CORRECTLY TWICE . THE FIRST TIME I7T CURrED
ITSELF . THIZ PINS WERE INTERMITTENT WHEN THE CaBLE CONNECTOR WAS
MOVED | THE CONNECTOR AND RFINS  LOOK  GOOoD. THERE I8 FROBAGLY
CONTAMINATLION IN  THE CONNECTOR . REMOUING AND  REINSTALLING THIE
CONNECTOR CURED THE PROELEM .

ARRIL 1, 1994

THE  ELECTRICAL CREW KEPLACED A L.AaMP IN  THE  SIGN, AND THE
MONITORING STATUS INDICATED THAT THE L.AMP WAS STILL ON  THE RACK
urP LamME THE L.AaMi STATUS CHART WasS 0.K. . I HaDb T0 RESET THE
DELTA SIGN ELECTRONICS WITH THE COMPUTER TO CLEAR TT.

AUG 17, 1994

NO FURTHER FATLLURES
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LOWA VARITARBLE MESSAGE SIGN MATNTENANCE QG

MARCH 185, 1991

COMMLAINT RECEILVED WAS UNABRBLE TO CALL SIGN.

MODEM Was oFF HOOK . POWER TO MODEM WAS TURNED QFF AND THEN ON TO
RESET MADIEM . IT RaN.

MARCH 26, 1991

JEFF DRAGO REQUESTED THE CENTRAL FROCESSOR MODUILE (MUC) BOARD EE
REFLACED  PFER THE MANUFACTURES RECOMMENDATIONS. REPLACED THI
ECARD . TESTED 0O.K.

NGO FEEDBACK WAS RIZCEIVED A8 TO WHAT WAS WERONG WITH THE BOARD.

ARRIL. 1, 1991

WITH JEFF DRAGO REPL.ACED TWO SHUTTER CONTROL MODULE (MCO) BOARDS .
SIGN WORKING O.K.

NO FEEDEACK WAS RECEIVED AS TO WHAT WAS WRONG WITH THE EO0AQRD .

NOU. 21, 1991
COMPLAINT: CANNOT COMMUNICATE TO $SIGN.
FATLURE VERIFIED .

1. CHANGING MODEMS WITH 2400 BAUD SHARE AND THE 2400 EAUD
MODEM REMOVED FROM THE DELTA PARK UARTARLE MESSAGE SIGN ERODUCED
VARTOUS SYMPTOMS BUT NO FIX.

2. USING MY FHONE THE PHONE LLINE WAS WEAK ON RECEIVE. CALLED
THE  PHONE COMPANY AND THAT NIGHT THEY FOUND SOMETHING WRONG ON
THE  LINE AND DISFATCHED & MAINTENANCE PFERSON TO THE SITE aAND
FOUND NOTHING .

NOV . 22, 1991
BEFORE  CALLING THE PHONE  COMPANY  OUT  AGAIN, CONTINUED TO
TNVESTIGATE.

1. FOUND THAT & SIGN POST AND CONCRETE HAD EBEEN  PUT IN LINE
WETH  THE  ELECTRICAL AND  FEHONE  LINE CONDUITS COMING FROM THE
SERVICE AND PHONE  LINE BOX. CHECKED OUT ALL OF THE BHONE LINES
AND THEY HAVE THE CORRECT RESLISTANCE FOR THE LENGTH OF CARLE.

2. CHANGED THE CABLE USED FROM THE TERMINATION BOX  TO THE
MODEM IN THE VARIARLE MESSAGE SIGN CARINET TO THE SECOND CARLE .

a. CALLED THE FHONE COMRFANY BEACK OUT AND THEY BUT THETR TEST
EQUIFMENT ON THE LINE  AND VERIFIED THAT THEY WERE SURPLYING THE
HROFER SIGNAL LEVEL TO THE CARINET. IT SHOULD BE NOTED THAT WHEN
THE MODEM FATLS TO HANG U IN TIME, THE OFF HOOK WARNING TONE MAY
BE HOLDING THE MODEM ON L TNE.

4 FUT A HAYES 1200 BAUD  MODEM I[N INSTEAD OF THE 2400 RAUD
MOBEM . THIE 2400 BAUD MODEM HAS SOFT SET URS WHILE THE 1200 EAUD
BUWITCH SELECTAELE.  COMMUNICATIONS AND STGN WORKING .

W28, lo9m
SEOONO PROBLEMS  USING  THE 1200  BAUD  MODEM, THE  UENDOR
TALLED THE 2400 BAUD MODEM AND  SET THE SIGN COMMUNTCAT TONS
BAUD. THE COMMUNICATION RATE WAS 1200 BAUD FREUVIOUSLY .

k]

X ALSO REINSTALILED  YHE CAELE NOTED ON NOQU . 22, Lot
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FEE . @a, 1992

UNALELE TO COMMUNICATE TO $I16H

MODEM TNDICATIONS ARE 0. K. VERTFEED SIGN MODEM WOULD ANSWIER .,
NGO FURTHER COMPLAINT RECEILVED .

AUG. &85, 199Y2

AT THE RECOMMENDATION OF  THE VENDOR TO PFREVENT COMMUNICATION
PROBLEMS, THE CABLE FROM THE $IGN CONTROLLER TO THE MODEM WAS
MODIFIED. THE CONNECTOR FINS 18 AND 23 WERE DISCONNECTED ON THE
CARBILE AT THE MODEM END. WHEN TESTED IT FAILLED. THE INTERSTATE
ERIDGE COMPUTER MODEM SHOWED IT WAS SENDING DATA AT ¢+ THE CORRECT
BEAUD RATE BUT NO DATA WAS BET RECELTVED BY THE MODEM LED AT THE
SIGN.  THE WIRES THAT HAD BEEN DISCONNECTED WERE RECONNECTED AND
THERE WAS NO CHANGE IN RESULTS. DURING TROUBLE SHOOTING THE STGN
MODEM RECEIVE DATA LED  WOULD SOME TIMES INDICATE DATA WAS BEING
RECELVED  BUT NO  TRANSMIT DATA  LLIGHT. CONNECTED AN RSE232 ILED
CABLLE TESTER AND  HAD THE S$aME  RESULTS. DURING THE TESTING THE
CONTROLLER  WAS POWERED DOWN SEVERAL TIMES BUT STILL DID NOT SEEM
TO CURE  THE PROBLEM. PUT IN A DIFFERENT  PHONE LINE FROM THE
TERMINAL BOX IN THE CONTROLLER CARINET TO THE MODEM. THIS IS THE
SAME LINE RECONNECTED JAN. 23, 1998, ITEM 2.

Pl

THE CAUSE MAY BE EITHER THE CARLE RECONNECTED ON JAN. a3, 199z,
O BOMETHING TO DO WITH PRFOWER UP RESET OF THE CONTROLIZER .

THE CONNECTOR MODIFICATION WAS DONE EBEFORE LEAVING AND WORKED.

A GINGLE DOT WAS NOTICED ON THE S$IGN WITH THE TEST SLGN MIESSAGE .
THIS FPROEBLEM HAS NOT BEEN LLOOKED INTO YET.

NOTIE : BOTH  THE LAWNFIELD  AND THE INTERSTATE BRIDGE COMPUTER

LOCATIONS  HAVE HAD THEITIR MODEMS FAIL TO HANG UFR PREVENTING THE
OTHER FROM CALLING THE SIGN.
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TOUWUA VARIAEBLE MESSAGE SI1GN MALINTENANCE LOG

v

OCTORER 12 199z

’

i

CHECKING THE INTERSTATE BRIDGE SETURS AFTER HMAUTNG COMMUNICATIONS
FROBLEMS WITH MY LABTOR AND THE DELTA FARK VARIABLE MESSAGE SEGN.
CHANGED THE CAlL. QUT TRIES FROM 3 TO AN EVEN NUMEER 4 . INCREASIED
THE TIME BETWEEN REDIAL TRIES FROM 10 SECONDS (DELTA FARK DID NOT
HAVIE ENOUGH TIME TO HANG WP THROUGH THIS PHONE EXCHANGE) TO 20
SECONDS . ’

122

e}
L0
10

ACTOBER 13, 1

CHECKING THE SIGN  EBY CONNECTING TO THE SIGN ELECTRONICS. ONIZ
SHUTTER IS STAYING QPFEN SHOWING AN EXTRA DOT. THE EXTRA DOQT
CURED IT/8 SELF RBY FEEB. 16, 1993.

OQCTORER 14-15, 1992

HAVING  TROUBLE GETTING SIGN COMMUNICATIONS REESTAELISHED AFTIZR
HOOKING LARTOR DIRECTLY TO THE SIGN ELECTRONICS . THIS IS A
REQCCURRING  PROBLEM AT IOWaA STH LGN . DISCOVERED THAT I THE
MODEM  FOWER IS TURNED ON  FIRST AND  THEN THE STGN ELECTRONICS
FOWETR , COMMUNICATIONS WILL B OK AFTER DISCONNECTING AND

REHOOKING UP THE MODIEM .

QCTORER 23, 1992

AFTER NOTICING THERE IS GAaRBAGIE ON THE FHONE LLINE AFTER THE 2400
BEAUD MODEM HANGS upe, I TRIED COMMUNICATIONS WITH  THE MODEM aT
1200 BAUD AND THE GAREAGE WAS ST THERE.

NOVEMIRER 23, 1992
ITOWA FHONE LINE 18 BUSY. INTERSTATE BRIDGE MODEM 1S ON LLINE TO

ITOWa STRE OH AND CD LLIGHTS AaRE LITE ON  THE INTERSTATE BRIDGE
MODEM . RESETTING MODEM CURED BROELIEM .

JANUARY 5, 1993

FHONIZ LN DATA IS GAREAGE . MODEM AT T0WA STREET IS AT 12200
BEauD . TURNING TKHE MODIEM FOWER OFF AaND  ON PUT 17T BACK TQ 2400
BEAUD  (THE ONLY ORTIONAL SEEED BEY THE SIGN COMEUTER FROGRAM) . NO
MORE GAREAGE

FERRUARY 16, 1995

FEINNETH BENEVIDES FROM FIBERQETIC DISPLAY SYSTEMS, INC., abDJUSTED
THE TARS ON THE LAMI? BOWER TRANSIFORMIER AC FOWER UNDER FuULL L.OoaAaD
IS 1085 .8 uaC, STILL TOO 1.0W. KEN REWIRED THE RELAY THAT SURELTES
FOVIER TO THE SLTGN LAMPES DUE TO A FPROBLEM THEY FOUND LS EWRETRE
THE STUCK SHUTTER FROM O0CT . 13, Lo HAS CURED 1T Gl IKEN
CHECKED FPHONE COLARLITY AND IT Was O K KEN WAS NOT SURE WHAT 10O
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DO ABQUT THE CONTINUENG INTERMITTENT TEMPERATURE READENG FROELEM

AUGUST 27, 1993

T I NEW  TEMPERATURE  SENSOR ELECTRONICS  SURPLTED EY  FDS.
TEMPERATURE STILL. BabD . INTERMITTENT .

SERTEMEBRER 3, 1993

AT SIGN AT TIME  OF ACTUAL. TEMPERATURE FATLURE . MOVING THE
TEMPERATURE SENSOR POLLE, THIE CRATURE WAS Q. IK. . LOWERED PO
AND TIGHTEN LLOOSE CONNECTIONS. TIE WRAPS T0O0O TIGHT.

MEASURED AC FOWER . AC NEUTRAL. TO  HOT I8 115 vAac. GROUND TO
NEZUTRAL IS 5 vac.

SERFTEMBER 7, 1993
TEMPERATURE 2AD AT COLDER TEMPERATURES AND WHEN THERE IS DEW.
SEFTEMEER 13, 19935

REFLACED THE abC  BOARD. NOTICED WHEN THE MEP BOARD WAS FLILLED,
THAT  CAPACTTOR C44 ON  THE  MUE EOARD WAS EURNT . C44 IS A
DECOURLING  CaR OF WHICH THERE ARE MANY ON THE BOARD WHICH SHARE
THE SAME ELECTRICAL FPOINTS. Ca4 IS THE ONLY ONE WHICH IS SURPOSE
TO BE FPUT INTO THE BOARD THE OFPOSITE DIRECTION OF THE OTHERS .
IFE Ca44 WAS PUT IN WITH THE POLARITY DIRECTION AS THE OTHERS , THIEN
THIS  FATLLURE IS CONSISTENT WITH A DC  VOLTAGE REVERSAL FATLLURE
FOR THIS TYRPE QF CAFACITOR. THE  MEP BOARD SHOWED HEATING FROM
THIS COMPONENT BUT DID NOT CAUSE ANY DAMAGE . CLIRPED C44 OFF THE
MU B0ARD .
AT THEE DENDORS  REQUEST I DID MORE TESTING OF THE PROBLEM QF
FOWERING  EACK THE  SYSTEM AFTER  HAVING  THE LARTORr  DIRECTLY
CONNECTED TO THE SIGN ELECTRONICS.

1. N THE MODEM POWER IS TURNED ON AFTER THE S1TGN
ELECTRONICS THERE WILL BE A COMMUNICATION FATLURE.

. I'F o THE MODEM POWER IS TURNED ON BEEFORE THE STIGN
ELECTRONTCS , THE COMMUNICATIONS WILL WOIRIK .

3. IF THE MODEM AND SIGN ELECTRONICS I8 TURNED ON AT THIE
SAME TIME USING A& COMMON CIRCUILT BREAKER, THE COMMUNICATIONS WILL.
WARIC .

SERFTEMBER 14, 1993
TEMPERATURE READING ARE FALLING AGAIN.
SEFTEMEER 16, 1993

REFLACED  THE  MER BOARD aND ALl FIGGY EBACK EOARDS REPLACED (C44
AN THIE MU BOARD . TEMPERATURE READINGS ARE O0.K. AGALN.
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SEFTEMEER 20, 199%

T MER BOARD AND ALl THE PIGGY BACK BOARDS IN AT
MESSAGE STGN . TEMPERATURE O.K. .

FUT THE TOWa STIREE
DELTA FARK VAR AELE

OCTAOBER 28, 1993

TEMPERATURE FATLED AT DELTA . REFLACED TUWO PLIGGY BACK E0ARDS ON
THE MEP BOARD . STILL WORKING AS OF AaUG. 17, 1994.

NOVEMEER 22, 1998

PUT  THE QLD TEMRPERATURE SENSOR EILECTRONICS IZACK IN. ST
WAORKING A8 OF AUG. 17, 1994 .

DECEMBER 1, 1993

A TOTAL OF  FOUR FRIMAKY LLAMES FHAVE GONE  EAD IN  AROUT MONTH G
PIERTOD . BACK UR LLAMFS FUNCTIONED WEILL .

DECEMBER 2, 1993

ELECTRICAL REPLACED THE FOUR LLAMRS . ONED QF THE SIGN LAaMPS  UNITS
WOULD NOT GO BACK TO THE FRIMARY LAMEP BEUT STAYED ON THE BACK UR
L.AaM= | THE LAaMP WAS VERIFIED TO EE GOOD.

DECEMBER 13, 1999

NO COMMUNICATIONS AT IL0WA SIGN. INSTRUCTED THE ELECTRICIAN TO
TURN POWER  OFF TQ  EOTH THE SIGN ELECTRONICS AND THE MODEM AND
REAPFLY AT THE  SAME TEIME  USING  THE COMMON CIRCUIT BREAKER.
COMMUNICATIONS CaME BACK U .

AT THE SITE I REPLACED THE FIRST LAME DRIVER ROARD WITH A SFARE
AND NOW ALl PRIMARY LAMPS ARE ON. BACK AT THE SHOF 1 TROUBLESHOT
THE BOARD AND  FOUND THE  COTL. FOR DETECTING  |LAMD CURRENT HAD e
POOR SOLDER JOINT AND FIXED TT.

FEBRUARY 1994

THE ELECTRICAL CREVW RESPHONDED TO A COMMUNTICATION  FROBELEM. THEY
TURNED THE POWER QFF . THE FOWER OF THE STGN ELECTRONLICS QND
MODEM  WAS APELIED AT THE SAME TIME AND COMMUNITCATIONS WAS THERN
0.K..

JUNE 6, 1994

LAWNFTIEZLD WAS UNABLE  TO COMMUNICATE TO THE 1TOWA SIGN. I CALLED
WIETH MY  LAPTOR  AND  WAS ALl TO  COMMUNICATE YO  THE  SIGN.
LAWNFTELD TRIED AGALN AND WAS AR TO GET THE STGN ON THE SECOND
TRY . THIS T8 CONSISTENT WITH THE  OLDER FROGRAM T AaM USITING ON MY
LARTOR . WHEN  YOU FIRST ACCESS THE SYLVIA FROGRAM AND aTTEMET TO
CALL A SIGN, THE FIRST TRY WILL NOT WORK, BEUT THE SECOND TRY WILL
AND AL OTHER TRIES WLl WORK LF YOU LEAVE THE PROGRAM, THIEN

m o
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SUMMARY

LAaMb FATLLURES
THERE ARE A TOTAL. QF 18 PRIMARY AND 18 BACKUR LLAMES .

THES TOWA SIGN LLOST 4 PRIMARY LAMES . THE FATLURES WERE CL.OSKE
TOGETIHE (DEC., 1993) . DU TO  THE  CLOSE  GROUPFING  OF THIE

FATLUF THEY MAY BE CAUSED BY a FOWER SOURCE QCCURRENCE INSTEAD
OF A L. EXFECTANCY FATLURE .

THE DELTA PARK SIGN LOST 2 FRIMARY LAMES SPACED FAR APART .

THE IOWA SIGN WAS USED MORE THAN THE DELTA PARK SIGN.

SHUTTER FAILURES

THIE TOWA SIGN HAD ONE SHUTTER  WHICH STUCK QPEN  BUT THIE
FROBLEM WENT aAWAY.

SIGN CONNECTOR FATLURES

DELTA PARK HAD A COLUMN OF A LETTER WHICH WAS RELANK. THIE
PROBLEM  WENYT aWay AaND RETURNED . CHECIKING ON THE  SECOND
URRENCE THE  CONNECTOR  Was INTERMITTENT . REMOVING  AND
INSTALLING THE CONNECTOR CURED THE FROBLEM. THIS WAS a TYRICAL
FATLURE OF  CONTAMINATION BETWEEN THE PIN  AND WIRER. CLEANING
USING A CONTACT CLEANER CHEMSEARCH LEXITE WOULD EBE RECOMMENDED .

THE VENDOR HAS CHANGED THE CONNECTOR DESIGN ON THEILR NEW

SEGNS.

MU BOARD CARACITOR Cd44 FATLURE

THIZ Iowa SIGN MUR ZOARD G444 FBURNT . C44 WAS FROBAELY
INSTALLED REVERSED.

THE DELTA FARK, THE TIO0WA SIGNS, AND THE PORTLAND SPFARES WIERE
CHECKED FOR THE REVERSAL OF THE COMPONENT AND NONE WERE FOUND .

SUGGEST THAT THE REGION 5 SIGN BOARDS AND SPHARES BE CHECKED .

LoAM= DRIVER BOARD———13AD SOLLDER JOTINT FOR COTL. DETECTING L.AaMl*
CURRENT

TOWA SIGN HaD ONE FATLURE AND WAS CORRECTED .
: ALl OF  THE EOQARDS  BE O INGSPECTED AN RESOLDER T
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COMMUNICATION FALLUKES
LINE BuUsYy
LAWNFLELD OR INTERSTATE BRIDGE COMPUTERS FATLED TO HANG
U AFTER CALLING SIGN.

LLINED B2USsY
AFTER CALLING A SIGN ONCE (DELTA PFARIO) THE COMPUTERS
SECOND CAld.  GETS A EUSY SIGNAL.. THERE WAS NOT  ENQUGH TIME
BETUWEEN THE Call. OUTS FOR THE PHONE EXCHAONGES TO HANG Ul . CURE
WAS TO INCREASE THE WALTING TIME BETWEEN CAaLL ouTSs .

NO CONNECT
COMPUTER SYLVUIA SOFTWARE FAILS TO CONNECT ON THE FLRST
TRY AFTER STARTING SYLVIA.EXE. WORKS ON  SECOND CAll.  AND Al_L
FURTHER CAILLLS . CALL QUT TRIES TO EE SET TO A MINIMUM OF TWO.

FATLURE  TO COMMUNICATE AFTER A& LARTOR COMPUTER HAS REEN
CONNECTED TO THE SIGN BELECTRONICS . (NOTE : THE  VENDOR HAS  HAD
THIS PROBLEM aT OTHER SIGN LOCATIONS T0O0) .

CURE : 1. TURN FOWER  QFF TO  SIGN ELECTRONICS AND

MODEM

a0 RECONNECT MODEM

. TURN THE FOWER  ON TO  THE MODEM  AND THE
ELECTRONICS AT THE SAaME TIME

aOR

. TURN THE PFOWER ON TO THE MODEM FIRST AND
THEN TURN THE POWER ON FOR THE ELECTRONICS
SECOND .

FATLURE TO COMMUNICATIE
REASON  UNKNOWN---—~=RESET A% aBOVE .

FATLURE GARBAGE FOR DaTA
ONE FATLLURE AT THE Towa STEN---—MODEM AT SIGN IS 1200
BAUD INSTEAD QF 2400 EAUD . RESET MODEM AT SIGN.

AC POWER
THE AC FOWIEIR TO THE  ELECTRONICS CARINIET IS STILL e
FROBARBRLE  CONTRIBUTING FACTOR It THE COMMUNICATION  FATLURIES aND
THE REQUIREMENT OF NEEDING TO RESET THE ITOWA STGN.

FATLURE TEMPERATURE READING
THE LOWA SIGN TEMPERATURE READING FALLURKE WAS TRACED T0
QNI QF WO P LGGY EHACK BOARDS , QF THE  TWO FOARDS ONE WAs
INTERMITTENTLY HOLDING ONE DATA BLT AT THE WRONG LLOGLC STATE
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OQESERUVATLIONS

LAaMi INTENSITY AFTER REPLACEMENT DID NOT APRPEAR TO BE MUCH
DTFFERENT  THaAN THE OLDER  BULERS  STILL IN  THE SIGN. I ANY
DIFFERENCE, & BIT LESS BRIGHT THAN THE QLD ONES.

THE INSIDE OF THE SIGNS LO0KED CLEAN WITH NO OBUIOUS MILDEW.

NO  PREVENTIVE MAINTENANCE HAS BEEN  PERFORMED IN  ORDER TO
TEST HOW THE SIGN RPERFORMS DURING THE STUDY RERIQD. IF THE STUuny
IS COMPETED, THEN  WIE WILL NEED TO DECIDE WHAT = ROUTINE
MATINTENANCE 1S REQUIRED AND HOW OFTEN.

THE CURRENT  LAMRS AND REFLECTORS  HAVE BEEN CHANGED IN THE
VENDORS NEW SIGNS. I CALLLED THIE VENDOR ON  AUG 23, 1994 ON THIE
AVATLAEILITY  OF THE CURRENT LAMPS AND THEY ARE AVAILABELE AND ARE
STILL BEING MANUFACTURED. I HaAVE ENOUGH IN STOCK TO RELAMP ALl
OF  THE FORTL.AND  PRIMARY LAMRS. CONSTIDERING THE LONG LIFE QF
THESE LLAMPS THERE IS NO HURRY TOQ CHANGE THE SIGNS TQ THE NEW LAME
MODITFICATION KITS. I WOULD  RECOMMEND MODIFYING ONE  SIGN AT A
TIME 80 THE BACKUR LIGHTS OF ONE COULLD BE USED IN THE QTHER SIGN.
RLLEASE  NOTICE THE HIGHER COSTS OF  THE NEW L.AMR (SEI UVEND QIR
RECOMMENDATIONS) VERSUS THE CURRENT LLAME AT 49785 .

TALKING WITH KIEN BEENEZVIDES FROM FDS, HE BROUGHT T0O MY
ATTENTION  THAT THE SIGN COMPUTER HAS BEEN  CHANGED ON  THIE NEW
SYSETEMS . VWHEN  WE  FIRST STARTED TO EVaAlLUATE FDS’S  SIGNS
ORTGINALLY, THE  COMRPUTER WAS A  TYRE FOR WHICH WE HaD TEST
CAFABTLITIES FOR TROUELESHOOTING THEIR COMRUTER. THE  SYSTEMS
ACTUALLY INSTALLED WERE A DIFFERENT COMPUTER .OF WHICH WE DID NOT
HAVIEZ  THE MICROPROCESSOR TEST  PODS  FOR TESTING. NOW ANOTHER
COMPUTER IS BEING USED. THIS PRESENTS PROBLIEMS IN MALINTENANCIZ
AND THE  REQUIRKEMENT OF STOCKING MORE AND MORE SHARES . IN A COST
EFFECTIVE MAINTENANCE PROGRAM THERE IS & NEZED FOR STANDARDIZATION
QF EQUILFMENT .

RECOMMENDATLONS

REGQUIRE MODEM COMMUNICATION TO THE SIGN TO BEE CHANGEAELE, S0
THE EAUD RATIE CAN BE LLOWERED WHEN THE Is FOOR COMMUNITICATLIONS .
THIZ WEIGH IN MOTION PROGRAM USES THIS METHOD AND T8 NECESSARY IN
THE MORE REMOTE LLOCATLONS WHERE THE LINES QCCASTIONALLY BECOME TOO
NOQISY .

HAVE A REMOTE POWER DOWN MODEM TN THE STGN LOCATION S0 THIE
BYSTEM CAN BE RESET REMOTELY .

VENDOR RECOMMENDATIIONS

INCLAOSED ARE SOME RECOMMENDATIONS FIROM THE VENDQR

1N
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FIBEROPTIC DISPLAY SYSTEMS
A A

FIBEROPTIC DISPLAY SYSTEMS, INC. - 90 DOUGLAS PIKE - SMITHEIELD RI 02917
TEL (40I]232-3370/FAX:(40|]232-7]30

January 19, 1994

Mr. Ado Bones
Oregon Department of Transportation
3700 S.E. 92nd Street
Portland, OR 97266

Subject: Upgrade to existing SYLVIA® signs
Dear Arlo,

Further to our conversation on January 13, 1994, I've provided a description of various
upgrades we have done to our equipment. Also included, is a description of work that
should be performed the next time the signs require service.

SUGGESTIONS:

I would like to pose the following maintenance recommendations.

1. At the next maintenance checkup, wash the inside and outside of all the front faces.
After doing this, the sign will have a slightly brighter and more. consistent display.
This should be done once a year. :

2. Clean the 2-way beam splitter mirrors.
3. Inspect the flashing beacons.

In the three years since we built your signs, we have made several design modifications. I
would like to suggest these to you to upgrade your present signs.

1. Close the "old" two-way ventilation louvers in the back of the sign and install the
"new" one-way vets. The new vents reduce the amount of airborne contaminants
entering the sign. This increases the life of the electrical connections, reducing the
buildup of dust and automobile exhaust inside the sign and on the 2-way mirrors.

2. Due to a change by the manufacturer of the lamps, we have converted from a two-
piece lamp/reflector to a one-piece lamp/reflector. The new design provides for
greater lamp intensity, by changing and more precisely focusing the light from the
lamps on the common end of the Fiberoptic harness. There is also a 300% increase
in rated life of the bulb. It will also reduce the time required to change the lamps by

simplifying the process.



Cost breakdowns are:

Lamp conversion - kit only: $8.00 (this does not include any lamps)

Lamp #64004 - one piece unit with reflectors $11.85 (This is a 2,000 hour lamp.)
Lamp #64005 - one piece unit with reflectors $22.00 (This is a 6,000 hour lamp.)
Lamp conversion kit with two #64004 lamps: $28.50

Lamp conversion kit with two #64005 lamps: $50.25

The cost of the conversion kit is well worth it, when you consider the time reduction
for lamp and reflector changes, and the increased life and performance of the new
lamp.

We have converted to a mechanical locking mechanism that could be installed in
place of the gas struts. Presently, there are two struts per door. Only one mechanized
latch would need to be installed for every two struts. The new latches would also
allow the door to open up to = 135°, allowing more room and easier access to the
internal parts of the sign. 'm not sure if your gas struts are discharging, you will need
to inspect them.

Your sign is equipped with front face heating. These heaters consume = 800 watts

- of power year-round. The heaters are only required in the winter to prevent the

If you

accumulation of ice and snow on the front face. A thermostat could be installed
inside the sign, to activate the heaters, when the internal sign temperature gets below
40°F. The cost of this thermostat would pay for itself in less than one year, and
extend the life of the heat strips by 300%.

are interested in any of these suggestions, please contact me. We will be glad to

provide you with more information, as well as the cost and time required to make these
changes. All of these changes could be done by your people, or if you would prefer, by FDS.

Sincerely,

Ko orectir

Kenneth A. Benevides
Field Services Manager
Fiberoptic Display Systems, Inc.

KAB/ch

ref: 9401/L5192/1C1019

cc: AJC, PD





