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ABSTRACT

IN RECENT YEARS THE GROWTH OF CITIES AND THE CORRELATED
EXPANSION OF TRANSPORTATION FACILITIES HAS POSED MANY
TRANSIT PROBLEMS, A STUDY OF THE SITUATION INDICATED
THAT ONE OF THE DIFFICULTIES WAS THE NEED FOR AN (MPROVED

METHOD FOR CONVEYING ROUTE INFORMATION TO PASSENGERS,

THE FAMILIARITY NECESSARY FOR THE ESTABLISHMENT OF THE
BASIC REQUIREMENTS OF THIS PROBLEM WAS OBTAINED THROUGH
INTERVIEWS, QUESTIONNAIRES AND OBSERVATION OF BUS OPER;
ATION., THE EXIGENCY WAS ONE OF REDUCING THE OPERATOR'S
RESPONSIBILITIES AND WORK LOAD, WHEN AT THE SAME TIME
PASSENGERS WERE REQUIRING ADDITIONAL SERVICES. THIS
THESIS RELATES TO THE DEVELOPMENT OF A UNIT WHICH WiLL
ENABLE THE OPERATOR TO PRESENT VISUALLY THE NAME OF THE

NEXT STOP HiIS VEHICLE WILL MAKE,

THE "ViSUAL STREET INDICATOR" WILL BE ATTACHED TO THE
CEILING AT THE FRONT OF THE VEMICLE. |T CONTAINS A SEMI-
AUTOMATI CALLY CONTROLLED MOTOR DRIVEN ROLL ON WHICH 18
PRINTED THE NAMES OF THE VEHICLE'S STOPS., THE DESIGN IS
A RESULT OF COMPROMI|SED CONSIDERATION FOR PRACTICAL FEA-
TURES AND ECONOMIC MANUFACTURE AND THE SOLUTION OFFERS A
CONVEN| ENT METHOD FOR ANSWERING MANY OF THE PASSENQER'S
QUESTIONS AND 1S ACCEPTABLE AS AN AID BY THE VEHICLE

OPERATORS.
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THE "VISUAL STREET INDICATOR"™ - AS IT WOULD APPEAR

IN A GENERAL MOTORS BUS



< | =

MODERN BUS - 1930 VINTAGE

1950 MODEL GMC. 55 PASSENGER

-FIGURE |-



INTRODUCT!ON AND SCOPE

GENERAL BACKGROUND

THERE HAVE BEEN MANY ADVANCES IN VEHICLE DESIGN

TO KEEP ABREAST WITH THE CONTINUAL EXPANSION OF
CITIES AND THE ADODED REQUIREMENT FOR PUBLIC TRANS-
PORTATION IN MANY OF THE SMALLER TOWNS AND COMMUN-
ITIES. HOWEVER, DURING THE SAME PERIOD THERE HAVE
BEEN RELATIVELY FEW CHANGES IN BASIC OPERATING
PROCEDURES OR IN EXTRA SERVICES RENDERED BY THE

TRANSIT COMPANIES.T

THE POINT RA{SED FOR CONSIDERATION HERE IS THE
PRESENT METHOD FOR PASSING ROUTE INFORMATION TO
PASSENGERS, THIS IS STILL A MATTER OF CONVER-
SATION BETWEEN OPERATORS OR EMPLOYEES OF THE
TRANSPORTATION COMPANY AND THE PASSENGER, THE
PROCEDURE HAS NOT CHANGED APPRECIABLY FROM THE
TIME WHEN ONE TROLLEY OPERATED ON THE MAIN STREET
OF A CITY TO THE PRESENT WHEN CITIES COVERING
HUNDREDS OF SQUARE MILES ARE BEING SERVICED AND
PASSENGERS FIND THEMSELVES MORE ANC MORE ON

ROUTES STRANGE TO THEM,

ON THE OPPOSITE PAGE, FIGURE 1 IS AN iINDICATION

* R. A. HAUER, JR., MANAGER PASADENA CITY LiNES,
PASADENA, CALIFORNIA
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OF THE PROGRESS MADE IN VEHICLE DESIGN DURING A
RELATIVELY SHORT PERIOD OF TIME, N THE TRANS!T

SYSTEMS ACROSS THE COUNTRY 17 IS 3Tiil POSSIBLE

s
t

0O SEE THE PRIDE OF FIFTEEN YEARS AGO EIl THER

141

RET!IRED OR SADLY IN NEED OF BEING RETIRED.
HOWEVER, COUPLED WITH THE LONG STEPS IN IMPROVED
MEANS OF TRANSPORTATION, THERE HAVE BEEN NO REALLY
NEW WAYS TO MAKE IT EASY FOR THE PASSENGER TO GET
INFORMATION IMPORTANT TO HIS RELAXED RIDING COV-
FORT., THESE QUESTIONS STILL ARISE CONTINUOUSLY —=
AHAT STOP 1S THIST=- HOW FAR OR HOW MANY STOPS

UNTIL | GET OFF == DID THE OPERATOR CALL MY

STOP fmwe  WiLL ME REMEMBERT—— WILL | SE ABLE TO
HEAR fmee
AS THIS DESCRIPTION PROGRESSES (T SHOULD BE

POINTED OUT THAT THE OPERATOR 1S NOT COMPLETELY
AT FAULT NOR CAN HE EASILY REMEDY THESE PROBILEMS,
AS THE MEANS FOR TRANSPORTATION HAS IMPROVED AND
SCHEDULES BECOME FASTER, THE NUMBER OF PASéENGERS
HANDLED BY A SINGLE VEHICLE MOVES STEADILY UPWARD
AND THE TASK OF THE OPERATOR BECOMES [INCREASINGLY

*
COMPLICATED AND MORE DIFFicuLT. 50=6)% 1uig poinT

“  [HE NUMBERS IN PARENTHESIS THROUGHOUT TH!S
THESIS REFER TO THE PAGE Numaen AND ITEWM (N THE
REFERENCE SECTION,
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REGARDING INFORMATION IS A SOURCE OF FRICTION
WHICH CERTAINLY DOESN'T JUSTIFY ADDITIONAL
PERSONNEL TO THE TRANSIT COMPANIES, YET LEAVES

MUCH TO BE DESIRED ON THE PART COF THE PASSENGER.,

WiTH THESE FACTS IN MIND, THE PURPOSE OF THIS
THESIS IS TO PRESENT A SIMPLE MECHANI SM wWHICH
WILL REQUIRE A MINIMUM OF EFFORT ON THE PART

OF THE OPERATOR AND WHICH WilLL CONVEY TO ALL
PASSENGERS THE NAME OF THE NEXT STOP TO BE MADE
8Y THE VEMICLE. |IN CONNECTION WITH THIS UNIT,

A SIMPLE STRIP MAP OR A LIST OF STOPS COULD BE
INCLUDED ON THE PRESENT TRANSFER OR ON ANOTHER
THROW-AWAY SHEET. BY USING THE TWO TOGETHER,
THE AVERAGE PASSENGER COULD EASILY ANSWER MANY
OF HIS OWN ROUTINE QUESTIONS. A3 THE SITUATION |
EXISTS NOW, THE RESULTS ARE OFTEN SHORT TEMPERS,
ARGUMENTS, COMPLAINTS OF POOR SERVICE, SLOWING
OF SCHEDULES AND ACCIDENTS DUE TO DRIVERS BEING

DI STRACTED.*

CE OF VEHMICLE

IN THE SCOPE OF TH!S PROBLEM THERE WERE SEVERAL

BASIC CONSIDERATIONS FOR STUDY, FIRST IT WAS

* Segg App. B, P. 71. COMMENT SUMMARY ITEm 3,45,
P. 73, GENERAL COMMENT ITEM A AND B,
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NECESSARY TO DECIDE WHETHER THE UNIT TO 8E
DESIGNED SHOULD SATISFY THE REQUIREMENTS FOR
INSTALLATION IN ALL TYPES OF PUBLIC CONVEYANCES.
AFTER A BRIEF ANALYSIS OF THE PROBLEMS ASSOC|A=
TED WITH THE OPERATION OF BUSES, STREET CARS,
TROLLEYS, SUBWAYS AND ELEVATED TRAINS, T WAS
DECIDED THAT ANY ADEQUATE SOLUTION TO ANY ONE

OF THESE INSTALLATIONS WOULD OFFER MORE THAN
ENOUGH RESTRICTIONS TO THE DESiGN, THE CHOICE
WAS MADE TO USE THE WELL KNOWN DIESEL OR GASO-

LINE BUS FOR THE PURPOSE OF THIS THESI S,

JUSTIFICATION FOR THIS CHOICE WAS BASED ON
INFORMATION RECEIVED FROM A NATIONAL TRANSIT
ASSOCIATION IN WHICH THE TREND TOWARD REPLACE-
MENT OF OTHER TYPES OF CONVEYANCES BY BUSES

18 CLEARLY INDICATED,(50=T)

THE MEDIUM - HEARING OR VI SION

ANOTHER BASIC POINT FOR STUDY WAS THE COMPAR-
ATIVE ADVANTAGES OF USING HMEARING OR VISION FOR
THE PURPOSE OF TRANSMITTING THE INFORMATION TO
PASSENGERS, A RECENT IMPROVEMENT WHICH HAS A
BEARING ON THIS CHOICE I3 THE STEP TAKEN B8Y SOME

COMPANIES WHICH INVOLVES THE INSTALLATION OF AN
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AMPLIFICATION SYSTEM FOR THE OPERATORS. THE
OPERATOR USES THIS SPEAKER ARRANGEMENT IN HIS
NORMAL ROUTINE OF "CALLING" STOPS, AND THE AMPLI-
FICATION 1S SUPPOSED TO MAKE IT POSSIBLE FOR ALL
PASSENGERS TO HEAR. THIS, HOWEVER, HAS NOT BEEN
Wil DELY ACCEPTED FOR SEVERAL REASONS. THE ACOUS-
TICAL CHARACTERISTICS OF THE USUAL PUBLIC VEHICLE
ARE NOT WELL ADAPTED AND THE AVERAGE OPERATOR I8
EMPLOYED FOR HIS ABILITY TO DRIVE RATHER THAN TO
SPEAK AND ENUNCIATE CLEARLY. [N ADDITION, THE
MANY DRIVERS WHO DO NOT CALL STOPS NORMALLY WwiLL

MAKE NO USE OF SUCH AN AID.*¥

AT THIS POINT THE POSSIBILITY OCCURS FOR RECORDING
THE VARIOUS STOPS ON TAPE OR WIRE AND HAVING THE
OPERATOR CONTROL THE SYSTEM WHICH WILL REPEAT THE
NAMES AS DESIRED, THERE ARE, HOWEVER, SEVERAL
FUNDAMENTAL REASONS WHICH RULE OUT THIS POSSIBILITY,
THE NOISE LEVEL AND INTERFERENCE CAUSED BY CONVER-
SATION, MOTOR, TIRE AND OUTSIDE NOISES MAKE T
NECESSARY TO RAISE THE VOLUME LEVEL TO SUCH A POINT
THAT IT IS OFTEN A SOURCE OF DI SCOMFORT TO THOSE

NEAR THE SPEAKER. ALSO ANOTHER FACTOR WHICH MIGHT

* Sege App. B, P, 71, COMMENT SUMMARY |TEM 2
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BE OFFERED FOR CONSIDERATION 1S A COMMENT MADE
BY DR, L. L. HENRY DURING A DiISCussion.¥* It
WAS HIS OPINION THAT THE AVERAGE PERSON WITH THE
BENEFIT OF CORRECTIONS USUALLY WORN HAD BETTER
VISION THAN HEARING. IN ADDITION, THERE I8 THE
FACTOR OF LITTLE RENTENTIVE POWER IN THE SENSE
OF HEARING UNLESS A CONCENTRATED EFFORT 1S BEING
EXERTED WHEN THE SOUND ACTUALLY OCCURS, AND IF
SUCH 1S THE CASE, THE RETENTION BECOMES A MATTER

OF MEMORY ,*¥

IN THE CASE OF THE NAME BEING PRESENTED SO IT I8
AVAILABLE FOR READING, IT CAN BE REFERRED TO FROM
THE TIME THE VEHICLE LEAVES A STOP UNTIL IT ARRIVES
AT THE NEXT. THIS DOES NOT TAX THE MEMORY OR
REQUIRE CONSTANT ATTENTION ON THE PART OF THE
PASSENGER SO THAT HE WiILL BE ABLE TO HEAR AND

UNDERSTAND THE STOP AS IT 18 CALLED,

DESIGN_SUMMARY

THE DETAILED STUDY WHICH FOLLOWS IN THE BODY OF

THIS THESIS REPORTS ON THE DESIGN AND DEVELOPMENT

* L. L. HeENRY, M,D., OPHTHALMOLOGIST AND EVE
PHYSICIAN, PASADENA, CALIFORNIA,

% ANON, "HEARING", ENCYCLOPEDIA BRI TANNICA,
VoLume X1, {(CHIcaco.1942), Pp. Eé?
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OF THE "VISUAL SrREET INDICATOR". ¥ THe VSI

OFFERS AN IMPROVED METHOD FOR conQEViNe ROUTE
INFORMATION TO BUS PASSENGERS THRQUGH THE MEDIUM
OF VISION, BY THE USE OF THE V8I, THE VEMICLE
OPERATOR CAN MAKE KNOWN TO ALL PASSENGERS THE
NAME OF THE NEXT STOP WITHOUT TAKING HIS ATTEN-
TION FROM HIS MORE IMPORTANT RESPONSIBILITIES,
THIS WILL BE ACCOMPLISHED BY A SIMPLE PUSH-BUTTON
CONTROL AND WILL RELIEVE THE OPERATOR OF REMEM-
BERING WHICH STOPS SHOULD BE CALLED AS REQUESTED
OR OF CALLING ALL STOPS WHICH IS ALSO INEFFECTIVE.
SINCE THE INFORMATION WILL BE AVAILABLE TO PASSEN-
GERS ANYWHERE IN THE VEHICLE, IT WILL DO AWAY wiTH
THE NECESSITY OF REMAINING NEAR THE OPERATOR AS

18 THE PRESENT REQUIREMENT.

THE VS! 8 A SMALL UNIT APPROXIMATELY 30 INCHES
LONG, NINE {NCHES HIGH AND E)GHT {NCHES DEEP. IT
1S ENCASED IN METAL AND WiLL BE MOUNTED NEAR THE
CEILING AT THE FRONT OF THE BUS, THE FRONT OF
THE VS| Wikl PRESENT A "SHADOW BOX" OPENING TWO
INCHES HIGH AND SEVENTEEN INCHES LONG. IN THIS
FRAME WILL APPEAR THE NAME OF THE NEXT STOP TO BE

MADE BY THE VEHICLE,

¥ REFERRED TO HEREINAFTER AS THE "VSI|",
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IT 18 NOT EXPECTED THAT THE VS| wiLL COMPLETELY
REMOVE THE NECESSITY FOR DRIVERS ANSWERING QUES-
TIONS, HOWEVER, THE INTENT 1S THAT IT wiLL
RELIEVE HIM OF A LARGE PART OF THE ROUTINE QUES-

TIONS WHICH CAN BE BETTER HANDLED IN THIS MANNER,

IN OPERATION THE DRIVER HAS A SELECTOR SWITCH FOR
CHOICE OF EXPRESS, LOCAL, OR CONTINUAL WINDING,
AND A CONTROL BUTTON WHICH HE PUSHES MOMENTARILY
FOR EACH DESJRED CHANGE. THIS CONTROL I8 SEMI-
AUTOMATIC IN THAT THE DRIVER HAS BUT TO ACTUATE
IT FOR STARTING AND THE UNIT WiLL CONTINUE UNTIL

A PREDETERMINED INDEXING ARRANGEMENT TURNIS IT OFF.

A THOROUGH STUDY OF THE SURROUNDING CONDITIONS
HAS RESULTED IN A DESIGN WHICH WILL MAKE THE VSI

A VALUABLE ADDITION TO BE INCORPORATED IN THE
SERVICE OF MANY TRANSIT LINES. NOT ONLY DOES

THIS UNIT MAKE THE OPERATOR'S VERY COMPLEX TASK
EASIER, BUT IT ALSO RENDERS A SERVICE TO ALL
PASSENGERS., THE VS| FULFILLS A NECESSARY FUNCTION
FOR PASSENGERS TRAVELING ON STRANGE ROUTES AND 18
AN ADDED SERVICE TO THOSE WHO TRAVEL THE SAME

ROUTES CONSTANTLY.



MARKET PROBLEMS

PRODUCTION PRACTICES

THE MARKET FOR BUSES OF THE TYPE WHICH wiLL BE
CONSIDERED FOR THIS STUDY I8 SUPPLIED BY FIVE
MAJOR CoupaNiES, ¢ ‘f’) LySTED IN THE ORDER OF
THEIR IMPORTANCE IN THE SUPPLY PICTURE, THEY
ARE GENERAL MOTORS COMPANY, MACK MANYFACTURING
CORPORATION, THE WHITE MOTOR COMPANY, TwiN COACH
CoMPANY AND ACF-BRILL MOTORS COMPANY. SINCE
GENERAL MOTORS 18 BY FAR THE LARGEST SUPPLIER
AND HAS THE MOST COMPLETE FACILITIES FOR MANU-
FACTURE, IT WiLL SUFFICE FOR THE PURPOSE OF THIS
THESIS TO REVIEW THE PRACTICES WHICH IT UTILIZES
IN THE MANUFACTURE OF THEIR VEHICLES., THIS IS
ESPECIALLY TRUE SINCE ITS PRACTICES ARE NOT

CONSISTANT WITH WHAT MIGHT BE EXPECTED.

BECAUSE GENERAL MOTORS §38 SUCH A LARGE AND COM-
PLETE ORGANIZATION, IT COULD BE LOGICALLY ASSUMED
THAT IT MANUFACTURES ALL OR NEARLY ALL OF THE
COMPONENTS OF ITS VEHICLES., HQWEVER, SUCH 1S NOT
THE CASE. GENERAL MOTORS AQTUALLY COWNSTRUCTS THE
BASIC FRAME, BODY AND MOTOR, BUT IT RESORTS TO

OTHER SPECIALISTS FOR SUPPLY OF PARTS SUCH AS
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CHAIRS, WINDOWS, FLOORS, COIN BOXES, WHEELS,
BRAKES, DRUMS, AXLES, PNEUMATIC DOORS, BUZZER
SYSTEMS, TRANSMISSIONS, CLUTCHES, DESTINATION
SIGNS AND A VAST NUMBER OF OTHER MAJOR AND MINOR
ACCESSORIES, |T REQUIRED ONLY A BRIEF STUDY 70
SUBSTANTIATE THE FACT THAT THE SMALLER COMPANIES

FOLLOW THIS SAME PROCEDURE.

THIS ANALYSIS IS MADE FOR THE PURPOSE OF SHOWING
THAT THE PRODUCTION OF THE VS| wouLD NOT BE
RESTRICTED TO ONE OF THE MAJOR MANUFACTURING
COMPANIES. |T INDICATES THAT THE FINAL DESIGN
MUST BE SIMPLIFIED TO A POINT SUCH THAT A SMALL
CRGANI ZATION CAN UNDERTAKE TO MANUFACTURE THE
VSl B8Y SUB~CONTRACTING THE FEW COMPLICATED PARTS

AND THEN DOING THE ASSEMBLY IN THEIR OWN PLANT,

VOLUME ESTIMATE

A8 THE PREVIOUS SECTION WAS INSERTED BECAUSE OF

A DEFINITE BEARING ON THE PROBLEM, THiIS SECTION
OFFERS THE POSSIBILITY OF ADDITIONAL RESTRICTIONS.
IN THE FIELD OF CONSUMERS' GOODS, A VOLUME POTEN-
TIAL IS ESTIMATED FOR THE MAIN PURPOSE OF DETER-
MINING WHETHER THE VENTURE CAN BE A SUCCESSFUL ONE,

AN ATTEMPT 1S MADE TO ESTABLISH THE EXISTENCE OF A
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DEMAND, AND THE SiZE OF THAT DEMAND IS A MAJOR
CONSIDERATION IN PRODUCTION, A SGHEDULE OF
SEVERAL THOUSAND UNITS WOULD JUSTIFY AN EXPENSIVE
TOOLING ARRANGEMENT, WHEREAS A COMPARATIVELY
SMALL RUN WOULD REQUIRE A "™HAND MADE™ APPROACH
WITH A MINIMUM OF CAPITAL INVESTMENT FOR TOOLS

AND DIES,

IN THE CASE OF THE VSI, IT I8 EXTREMELY DIFFICULT
TO MAKE THIS FIRST ESTIMATE OF MARKET POTENTIAL,
THE MEDIUM OF QUESTIONNAIRES BROUGHT FORTH THE
EXTREMES OF INTEREST. THE BREAK DOWN WAS APPROX-
IMATELY HALF FOR THOSE FAVORABLE IF THE SOLUTION
COULD BE WORKED OUT SUCCESSFULLY AND ECONOMiCALLY,
AND HALF AGAINST IT REGARDLESS OF THE FiNkL S0LU-
TiONs, PERSONAL CONTACT WiTH TRANSIT COMPANY MANA-
GERS AND BUS OPERATORS, WHO MUST ALSO BE SOLD ON
THE VSl, RESULTED IN A SLIGHTLY BETTER AVERAGE OF

FAVORABLE REACTION AND INTEREST,

FROM THE LATEST FIGURES AVAILABLE FOR 1048, THERE
WERE MORE THAN 60,000 MOTOR BUSES OPERATING IN,
THE NATION. AND DURING THAT YEAR MORE THAN 15,000

NEW BUSES WERE SUPPLIED TO THE TRANSIT CoMpANIEs, 46-1)
BASED ON THE PREVIOUS DISCUSSION OF FAVORABLE
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INTEREST AND THE FIQURES JUST STATED, EVEN A VERY
CONSERVATIVE PART OF THE AVAILABLE MARKET WOULD
GIVE THE REQUIRED JUSTIFICATION FOR PRODYCTION OF
THE VSI, 1T wOuLD BE ADVISABLE, HONEVER, IF THE
DESIGN COULD ACCOMMODATE COMPARATIVELY B3WMALL
INITIAL PRODUCTION RUNS WITHOUT MAKING THEM AN

UNECONOMICAL UNDERTAKING,

PROMOTION AND DISTRIBUTION

THE PREVIOUS DISCUSSION DEALING WITH PRODUGTION
PRACTICES HAS ESTABLISHED THE FACT THAT THERE

ARE MANY COMPANIES WHICH MANUFACTURE ACCESSORIES
FOR THE BASIC BUS. THEIR MAIN CHANNELS FOR ADVER-
TISING AND OONTAGT ARE DIRECT MAIL AND APPROPRIATE
traDE pusLicATiONS. (46~2) By tHesE weans THE |
COMPANIES ESTABLISH A DEMAND FOR THEIR PRODUCTS,
AND TRANSIT COMPANIES PURCHASING UNITS FROM BUS
MANUFACTURERS SPECIFY PARTICULAR ACCESSORIES FOR
INSTALLATION. THIS COMPRISES THE LARGEST PART

OF THE ACCESSORY MANUFACTURER'S SALES VOLUME.

IN ADDITION TO THE ORIGINAL SALE, MOST OF THE
COMPANIES EMPLOY A FEW MEN WHO COVER THEIR TERRI-
TORY ABOUT TWO TIMES EACH YEAR AMD ACT AS A COMBI-

NATION OF FACTORY REPRESENTATIVE AND SALESMAN,
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THEY CHECK ON THE SERVICE OF THEIR PARTICULAR
PROCUCT AND OFFER THE LATEST SUGSESTIONS PERTIw
NENT YO CONTINUED GOOD SERVICE. InN THIS wAY A
PERSONAL CONTACT 1S MAINTAINED WITH THEZ POTENTIAL
MARKET, THIS 18 ANOTHER CHANNEL OPEN TO THE

COMPANY Wii1CH CHOOGSES TO MANUFACTURE THE VE!.

THERE IS ONE POSSIBILITY WHICH SHOULD BE MEN=-
TIONED HERE. SINCE THE VS| 1S A SELF-CONTAINED
UNIT AND CAN BE INSTALLED IN BUSES WHICH ARE
ALREADY IN OPERATION, THE POSSIBILITY EXISTS
THAT A LARGE PART OF THE SALES COULD BE DIRECT
TO TRANSIT COMPANIES RATHER THAN TO BUS MANUFAC-
TURERS FOR INSTALLATION., VEHICLES IN USE MAKE
UP A MAJOR PART OF THE POTENTIAL MARKET AND SUCH
A SALES APPROACH WOULD CERTAINLY BE EXPLOITED

IN THE PROMOTION OF THE VSI.,

DISTRIBUTION FOR THE MAJOR ACCESSORIES IN THE
TRANSPORTATION INDUSTRY I8 VERY SIMPLE. EVEN
THE LARGER COMPANIES SUCH A3 THE KARPEN CHAIR
CORPORATION MAINTAIN A CENTRAL POINT OF BUSINESS
IN THE EAST AND HAVE REFUSED TO ZSTABLISH ANY
SORT OF JOBBER OR DISTRIBUTION ARRANGEMENT.

THIS 1S TYPICAL FOR MUCH OF THIS TYPE OF EQUIPMENT
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WiTH AN EXCEPTION OF A FEN WHO HANDLE THEIR
PRODUCTS THROUGH MAJOR JOBBERS N THE LARGE
POPULATION CENTERS, THE MAIN CATCGORY OF SUP-
PLIERS WHO HAVE BEEN FORCED TO BREAK THEIR D! Sw
TRIBUTION INTO SHORTER CHANNELS ARE THOSE SELLING
REPLACEMENT PARTS FOR MAINTENANCE, REPAIR AND
BERVICING SUCH AS ENGINE ACCESSORIES., AND THIS
WOULD NOT NECESSARILY APPLY TO THE MANUFACTURER

WHO WOULD BE PRODUCING THE VS8i.

o

IN GENERAL, 1T SHOULD BE NOTED THAT THE MANU-
FACTURE OF THE V8! WOULD NOT NECESSARILY BE
RESTRICTED TO ANY EXISTING PRODUCER. ANY COM-
PANY COULD EiTHER MAKE MOST OF THE PARTS OF SUB-
CONTRACT AND ASSEVWBLE THE VSl. THEY COULD EITHER
SELL IT TO BUS MANUFACTURERS OR DIRECT TO THE
TRANSIT COMPANIES., |F THE LATER WERE DONE,

El THER AN INSTALLATION SERVICE COULD BE OFFERED
OR INSTRUCTIONS WHICH COULD BE scépuz ENOUGH FOR
MOST TRANSIT MAINTENANCE SHOPS TO FOLLOW WOULD
BE INCLUDED. THE DESIGN OF THE VSIi 18 NOT
RESTRICTED TO A NARROW FIELD OF MANUFACTURE AND
COULD BE UNDERTAKEN BY A SMALL COMPANY Wi THOUT

FIGURING HEAVILY ON A LARGE CAPITAL OUTLAY,
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THE NAME

"ViISuAL STREET INDICATOR™ WAS FINALLY DECIDED

ON AFTER A GREAT DEAL OF CONSIDERATION. THE
CHOICE OF A NAME IS IMPORTANT AS |T MUST LEND
ITSELF IN MANY WAYS [N CONNECTION WITH THE PRO-
DUCT, IN THE CONSUMER GOODS FIELD THERE IS A
DEFINITE ADVANTAGE IN A DESCRIPTIVE, PHONETICALLY
PLEASING WORD OR SHORT PHRASE WHICH GIVES THE
PRODUCT DISTINCTION AND INDIVIDUALITY, HyWEVER,
IN THIS CASE THE NAME WILL PROBABLY NOT APPEAR

ON THE PRODUCT AND A SLIGHTLY DIFFERENT APPROACH

WAS POSSIBLE,

IN THE NAME FINALLY CHOSEN THERE 1S THE NECESSARY
COMBINATION OF DESCRIPTION AND EXPLANATION OF
FUNCTION WHICH I8 DESIRED., [N ADDITION, THE
AMERICAN HABIT FOR ALPHABET ABBREVIATIONS MAKES

IT ALMOST A CERTAINTY THAT THE VISUAL SyREET
INDICATOR WILL COME TO BE REFERRED TO AS THE VSI
AS 1S DONE IN THIS THESIS., THE RESULT IS EASILY
RECOGNI ZED AND PROMOTES AN INTEREST AND ATTENTION.
IT 18 A LETTER ARRANGEMENT PLEASING TO THE EAR

AND WILL LEND ITSELF TO ADVERTISING WHICH wiLL
INSURE IDENTIFICATION OF THE PRODUCT AND MANUFAC-

TURER.



PRE-DES|GN _RESEARCH

IN THE GENERAL APPROACH TO THIS PROBLEM THERE

ARE DEFINITE CATEGORIES WHICH MUST BE CONSIDERED,
THIS SECTION wiLL INDICATE THESE DIVISIONS AND
SHOW THEIR IMPORTANCE IN THE COMPLETE DESIGN
PICTURE. ALL THESE CONSIDERATIONS WILL HAVE THEIR
PROPORTIONATE EFFECT ON THE FINAL DESIGN. HOWEVER
IT MUST BE KEPT IN MIND THAT THE PRIMARY JUSTI«~
FICATION FOR THIS THESIS IS THE COMBINED FUNCTION
OF GIVING AID TO PASSENGERS AND MAKING THE TASK

OF THE OPERATOR EASIER.

PASSENGERS' PROBLEMS

THE TRANSIT COMPANIES HAVE AS THEIR PRIMARY PUR-
POSE FOR EXISTENCE THE "MOVING" OF PEOPLE. THESE
PASSENGERS ARE THE FOCAL POINT OF THIS SECTION,
AS THE ACTUAL MEANS FOR TRANSPORTATION BECOMES
IMPROVED WITH NEW AND BETTER EQUIPMENT (Fi16. 1),
THE NECESSARY TREND FOR PROVIDING ADDITIONAL
SERVICE BECOMES EVIDENT. A PHASE IN THIS TREND
I8 THE MORE CONVENIENT DISSEMINATION OF INFOR-
MATION TO PASSENGERS. PEOPLE RIDING IN BUSES IN
THE MANY CITIES ACROSS THE NATION ARE AT ONE

TIME OR ANOTHER TRAVELIHG ON ROUTES WHICH ARE
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COMPLETELY UNFAMILIAR TO THEM. THIS FIGURE,
ACCORDING TO THE AUTHOR'S SURVEY, 1S SET IN THE
VICINITY oF 15%.% NOT ONLY IN THIS COMPARATLVELY
SMALL PERGENTAGE OF THE TRAFFIC 18 THIS TRUE,
BUT IN AN ESTIMATED 50% OF THE CASES, PASSENGERS
ARE NOT WELL ACQUAINTED WITH THEIR ROUTES.
THEREFORE QUESTIONS ARISE REGARDING THEIR
VEHICLE'S PROGRESS. THIS 18 PARTICULARLY TRUE
DURING THE DARK HOURS AND OTHER TIMES WHEN OUT-
SIDE VISIBILITY (S 0OBSCURED. A GREAT DEAL OF
IRRITATION AND ocséeuroar IS FOCUSED ON THIS

POINT.

FOR THE PASSENGER THERE ARE TWO CATEGORIES IN
WHICH THE NEED FOR INFORMATION WiLL FALL, THERE
ARE PROBLEMS WHICH ARISE BEFORE BOARDING THE
VEHICLE AND OTHERS WHICH OCCUR AFTER THIS INITIAL
CHOICE MAS BEEN MADE, FOR ASSISTANCE WITH PROB-
LEMS BEFORE BOARDING, AN EFFECTIVE AID HAS BEEN
FOUND BY SEVERAL TRANSIT COMPANIES THROUGH THE
MEDIUM OF MAPS.™F HOWEVER, IT 1S ONLY WITHIN

THE SCOPE OF THIS STUDY TO BE CONCERNED WITH
THOSE QUESTIONS WHICH ARISE AFTER BOARDING THE BUS,

* Sge ApP. B, P. 69, QUESTION 1,

#% geg APP, B, P. 71, COMMENT SUMMARY ITEM 4,
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AT PRESENT THE OPERATOR IS THE ONLY DEPENDABLE
SOURCE FOR INFORMATION AND THERE ARE MANY TIMES
WHEN (T 1S IMPOSSIBLE FOR HIM TO DO JUSTICE TO
QUESTIONS.®™ IN ADDITION TO MANY TIMES WHEN

THE OPERATOR (S TOD BUSY TO ANSWER QUESTIONS,
THERE |8 A BARRIER ERECTED BY LAW TO PREVENT
CONVERSATION WHICH IS DISTRACTING TO ORIVERS.
THESE ORDINANCES RANGE IN EFFECT FROM PROHIB!TING
ALL CONVERSATION TO THE MORE LIBERAL INTERPRE-
TATION OF LIMITING ONLY UNNECESSARY QUESTIONS

Aok
(51“8)7 OCCASIONALLY ONE MAY

TO THE OPERATORS.
CONSULT A FELLOW PASSENGER FOR INFORMATION BUT
THIS OFTEN PROVES UNSAY!Q'AGTORV. IT 18 WELL
KNOWN THAT THE RESULTS WILL USUALLY VARY DEPENDING

ON THE NUMBER OF PERSONS QUESTIONED,

THIS DEPENDENCY ON THE OPERATOR FOR INFORMATION
CONTRIBUTES TO ANOTHER PROBLEM ENCOUNTERED BY
ALL WHO PATRON!ZE THE TRANSIT SYSTEMS, "PLEASE
STEP BACK TO THME REAR" 18 A REQUEST OF TEN HEARD,
THERE SEEMS TO BE AN INMERENT TENDENGCY ON THE
PART OF ALL PASSENGERS TC REMAIN NEAR THE FRONT

OF THE BUS AND THOSE WHO ARE WAITING TO HEAR

* See ApP, B, P. 69, QuesTiON 2,

*¥  Los ANGELES MUNICIPAL CODE, SEGTION 56,1819,
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A STOP "CALLED"™ ARE FORCED TO COMPETE FOR A
FORWARD LOCATION IF THEY EXPECT TO GET THE INFOR-
MATION. IT 1S A COMMON SIGHT TO SEE ALL FRONT
SEATS OCCUPIED WHICH LEAVES AN ONLY ALTERNATIVE
OF HANGING OVER THE DRIVER, SOMETIMES FOR BLOCKS,
JUST WAITING TO HEAR A STREET NAME, THEN, PRO-
VIDING THE PASSENGER WAS ABLE TO HEAR, HE MUST
MANEUVER HIS WAY TO THE REAR FOR THE PREFERRED

EXIT ON MOST VEHICLES.

WiTH A CLEARER PICTURE OF THE PASSENGERS' PROB-
LEMS, IT I8 LOGICAL THAT A NEW METHOD FOR PRESENT~
ING INFORMATION MAY BETTER REMEDY THIS SITUATION, _
SINCE THE DRIVER'S VOICE, EVEN WITH AMPLIFICATION,
18 NOT A SATISFACTORY MEDIUM, THE POSSIBILITY OF

A VISUAL AID BECOMES EVIDENT,

ViSUAL CRITERIA

A NEW APPROACH, WHICH USES A CHANGING SIGN TO
PRESENT THE STOP NAMES, WILL NECESSITATE THE
ESTABLISHMENT OF A VISUAL LEVEL TO SATISFY A
VAST MAJORITY OF PASSENGERS, THIS IS ESSENTIAL
IF THE VS| 18 TO PROPERLY PERFORM THE FUNCTION

FOR WHICH IT IS DESIGNED, REGARDLESS OF THE
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PERFECTION WITH WHICH THE OTHER DESIGN DETAILS
ARE SOLVED, IF THE NAMES ARE NOT LEGIBLE TO

PASSENGERS, THE VS| wiLL NOT BE A USEFUL UNIT,

A MAJOR CONSIDERATION WITH REGARD TO THIS VISUAL
LEVEL IS THE OBSERVATION DISTANCE IN THE LONGEST
VEHICLE WHICH MIGHT BE EQUIPED WITH THE VSI,

IN THE CASE OF BUSES, WHICH WERE CHOSEN FOR

THIS THESIS, THE DISTANCE WAS MEASURED AS 30
FEET FROM THE REAR SEAT TO THE FORWARD LOCATION
OF THE VSI. THIS REQUIREMENT IS BASED ON A
VEHICLE WHICH ITILIZES THE MAXIMUM LENGTH

ALLOWED BY LAW.(48-3)

WITH THE READING -DISTANCE ESTABLISHED, THE
REQUIRED VI SUAL LEVEL COULD BE APPROACHED IN

TWO WAYS, EITHER IT COULD BE DETERMINED BY
EXPERIMENT OR BY REFERENCE TO SOME ESTABLISHED
BASIS., SINCE IT WAS CONSIDERED FAR BEYOND THE
SCOPE OF THIS STUDY TO CONDUCT A SUFFICIENT
NUMBER OF TEST CASES TO SUBSTANTIATE EXPERIMENTAL
RESULTS, IT WAS DECIDED TO USE THE OTHMER POSS|-
BILITY, THE FAMILIAR SYSTEM OF VISUAL CHARTS
USED IN THE FIELD OF OPTICS FOR EYE EXAMINATION

WAS CHOSEN AS THE BASIS FOR COMPAR| SON.(5310)
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THESE CHARTS ARE SET UP ON THE BASIS OF READING
INDIVIDUSL ALPHABET CHARACTERS IN AN UNRELATED
GROUP AT A DISTANCE OF 20 FEZET WITH ONE EYE.

THE LEVEL THUS ESTABLISHED 1S CALLED TWENTY-
TWENTY AND 18 WRITTEN 20/20. THIS ALPHABET

S1ZE WHICH WAS szusciea FOR THE BASIC INDEX I8
REFERRED TO AS A "20 FOOT" LETTER. ALLOWANCE

{S MADE FOR LESSER VISION BY INCREASING THE
LETTER SIZE IN PROPORTIONATE STEPS AS 20/30,
20/40 up TO 20/200. THESE FRACTIONS INDICATE
THE EYE UNDER EXAMINATION IS CAPABLE OF READING
AT 20 FEET WHAT THE EYE USED AS A STANDARD COULD
DI SCERN AT 30, 40 OR WHATEVER NUMBER OF FEET THE
DENOMINATOR SHOWS., EACH OF THESE LARGER LETTERS
I8 REFERRED TO FOR SIZE AS A "30 FOOT™ LETTER,

ETCETERA,

SINCE THE V8| MUST PRESENT NAMES LEGIBLY, THIS
FUNCTION WOULD BE FULFILLED BY THE USE OF A

VERY LARGE ALPHABET, HOWEVER, THERE 1S RESTRIC-
TION ON THE SIZE OF THE UNIT BECAUSE OF INSTAL-
LATION REQUIREMENTS, THIS 18 THE INCENTIVE FOR
CAREFULLY ESTABLISHING THE ALPHABET SIZE AT THE

SMALLEST ALLOWABLE POINT FOR PROPER LEGIBILITY.



- 22 - PRE~DESIGN

THE ALPHABET HEIGHT DETERMINES THE ROLL SI2ES

AND CASE DIMENSIONS.

IN A DISCUSSION, DR. HENRIETTA JOHNSON SAID T
WAS HER OPINION THAT THE VISION REQUIRED FOR
PRACTICAL MOVEMENT |S SOMEWHERE IN THE VICINITY
oF 20/70. A PERSON WHO HAS POORER VISION THAN
THIS CAN NOT SAFELY GET AROUND IN TRAFFIC WITHOUT
BEING A DETRIMENT TO HIMSELF AND OTHERS,*
OFCOURSE MANY WHOSE VISION 1S IN THIS CATEGORY
HAVE HAD CORRECTION WITH GLASSES TO SOME BETTER
DEGREE AND POSSIBLY ALL THE WAY TO THE |DEAL
20/20. HOWEVER, IT 18 NOT THOSE WITH CORRECTED
VI SION WHO ARE TO BE USED TO ESTABLISH THE
REQUIRED MINIMUM, RATHER IT IS THOSE WHO USE
PUBLIC TRANSPORTATION AND ARE IN THE BORDER

CATEGORY WHICH MUST BE CONSIDERED,

SINCE THIS FACTOR IS SO IMPORTANT IN THE DESIGN,
EXPERIMENTS WERE CARRIED OUT STARTING WITH A
LETTER 1.65 INCHES HIGH. THIS DIMENSION RESULTED
FROM A PROPORTIONATE SIZE INCREASE OF THE "70
FOOT" LETTER WHICH COMPENSATED FOR OBSERVAT |ON

FROM 30 FEET RATHER THAN THE STANDARD 20 FOOT

* HENRIETTA JOMNSON, M,0., PRACTICING
OPHTHALMOLOGI ST 17 YEARS, PASADENA, C,LIFORNIA,



STANDARD TEST "E" rFrROM AMERICAN OPTICAL

CHART # 1937

FIGURE 2
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DI STANCE.™

THERE ARE SEVERAL FACTORS WHICH WOULD INDICATE
THAT THE DIMENSION OF 1,65 INCHES INCLUDES A

WiIDE MARGIN OF SAFETY WHEN CONSIDERED IN THE
APPLICATION OF THE V8I, AND THE EXPERIMENTAL
RESULTS SUBSTANTIATED THIS, ALTHOUGH IT I8

NOT POSSIBLE TO EVALUATE ACCURATELY EACH OF THE .
FACTORS WHICH WILL BE DISCUSSED IN THIS PARAGRAPH,
THEIR TOTAL EFFECT WAS SUFFICIENT TO ESTABLISH

THE FINAL STANDARD FOR THE VSI AS A LETTER ONLY

1.25 INCHES HIGH,

.

FIRST, THE SURROUNDINGS, THE LIGHTING AND THE
CHART COLORS USED IN DOCTOR'S OFFICES ARE NOT
COMPLETELY STANDARD OR THE OPTIMUM, SgCOND,

THE BASIC LETTER DIMENSIONS AND FORMS ARE CHOSEN
MORE FOR THE ABILITY TO CONFUSE THAN TO AID IN
RECOGNITION, THIS CAN READILY BE SEEN BY COM-
PARING THE EXAMPLES SHOWN ON THE PAGE OPPOSITE,
FIGURE 2. THIRD, THE STANDARD 18 BASED ON READ-
ING WITH EACH EYE SEPARATELY, AND THE RESULT WHEN
USING BOTH EVES IS OFTEN BETTER THAN THAT SECURED

BY EITHER EYE ALONE, FOURTH, THE LETTER GROUPING

* FOR A MORE DETAILED AND COMPLETE DI SCUSSION OF
OF THE VISUAL EXPERIMENTS, SEE APP. A, P, 54,



18 SPECIFICALLY UNRELATED SO THAT NO WORD IS
FORMED WHICH ALSO ADDS TO THE DIFFICULTY OF
"READING®, IN THIS CATEGORY, ANOTHER FAVORABLE
FACTOR IS THE PSYCHOLOGICAL EFFECT OF KNOWING
AHEAD OF TIME THE WORD WHICH 15 TO BE IDENTIFIED.F
THIS 18 A DEFINITE ADVANTAGE AND I8 THE SITUATION

WHICH WOULD EXIST WHEN USING THE VSI.

OpERATOR' S PROBLEMS

InN BUSES WHERE THE OPERATOR 1S AVAILABLE FOR
QUESTIONING, HE 1S CONSTANTLY BURDENED BY REQUESTS
FOR "CALLING" CERTAIN STREETS. THIS IS AN ADDED,
DUTY TO AN ALREADY LONG LIST OF RESPONSIBILITIES,
THE MOST IMPORTANT OF WHICH IS THE CAREFUL AND
SAFE HANDLING OF HIS VEHICLE TO CAUSE THE LEAST

0i SCOMFORT TO PASSENGERS == AND OTHERS ON THE
STREEY, IN ADUITION, HE MUST TAKE FARES AND MAKE
CHANGE, WATCH THE DORRS AND CHECK FOR SAFE LOAD-
ING AND UNLOADING, ANSWER QUESTIONS AND MAINTAIN

A VERY CLOSE TIME SCHEOULE,**

WITH THIS IN MIND, IT IS EASY TO SEE THAT THE

* DR, HENRIETTA JoMNSON, OP. CIT.
*% Driver's CHECK SHEEY, FORM NCL-110, NATIONAL

CiTY LINES, [|yCORPORATED, CHICAGD, ILLINOIS,
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ADDITIONAL LOAD OF GIVING INFORMATION SHOULD
BE SIVPLIFIED AS MUCH AS POSSIBLE., ROUTINE
QUESTIONS AND THE MENTAL EFFORT NECESSARY TO
REMEMBER WHICH STREETS 7O CALL OR CALLING ALL
STREZTS 1S AN UNDUE STRAIN AND SOURCE OF OIS
TRACTION TO OPERATORS,™ |7 IS ESSEnNTiAL,
THEREFORE, THAT THE REQUIREMENT3 FOR THE OPER-
ATION OF YHE VS| BE AS SIMPLE AS POSSIBLE AND

THAT ITS USE EFFECTIVELY RELIEVES THE OPERATOR,

IN THE INITIAL STAGES OF DEVELOPMENT, SEVERAL
METHODS FOR COMPLETE AUTOMATIC CONTROL WERE
CONSIDERED AS MEANS FOR REMOVING THE NEED OF
RESPONSIBILITY ON THE PART OF THE OPERATOR,
TO MENTION THESE BRIEFLY, THERE WAS THE POSSI-
BILITY OF ELECTRONIC ACTUATION FROM POSITIONS
ALONG THE ROUTE. THIS COULO BE ACCOMPLISHED
BY SMALL UNITS EMITTING SI1GNALS WHICH WOULD
EFFECT A CHANGE AS THE VEHICLE PASSED THAT
PARTICULAR SPOT AND RECIEVED THE IMPULSE,
ANOTHER POSSIBILITY WAS A GEARING ARRANGEMENT
TO MAINTAIN AN ASSOCIATION WITH THE VEHICLE

MILEAGE, OR FOR BUSES WHICH TAKE THEIR POWER

* See ApP, B, P. 69 QUESTION 3; P. 71,
COMMENT SuMMARY ITEM 3.
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FROM OVERHEAD WIRES, THERE WAS THE TROLLEY
WHICH MIGHT BE USED AS A MEANS FOR CONTROCL.
HOWEVER, IT WAS QUITE EVIDENT THAT THE SCOPE
OF THIS PROBLEM DID NOT ALLOW FOR THE COMPLIe
CATED AND EXPENSIVE EQUIPMENT NECESSARY TO A

SOLUTICN OF THIS TYPRE,

CONSIDERATION WAS ALSO GIVEN TO INCORPORATING

A SEQUENCE REQUIREMENT IN AN AUTOMATIC CONTROL.
THIS WOULD ACTUATE THE UNIT FOLLOWING A SET
PATTERN OF INCIDENTS WHICH OCCURRED AT EACH STOP,
BUYT CAREFUL OBSERVATION OF BUS TRAVEL SHOWED T0O
MANY VARIABLES IN NORMAL OPERATION AND THE DRI VER
WOULD STILL BE REQUIRED TO EXERCISE A CONSTANT

CKECK ON THE UNIT TO ASCERTAIN THAT IT wAS "IN

STEPY WITH THE BUS,

ANOTHER FACTOR WEIGHING AGAINST AUTOMATIC CONTROL
WAS A SERIES OF REPLIES TO THE AUTHOR'S QUESTION-
NAIRES WHICH RELATED UNSUCCESSFUL ATTEMPTS TO

DESIGN UNITS OF THIS CATEGORY.*

THIS PHASE THEREFORE RESOLVES ITSELF INTO A

MATTER OF MAKING A MANUAL CONTROL WHICHM COULD

* See App. B, P. 72 COMMENT SUMMARY |TeMm 8,



- 27 = PRE~UESIGN

BE ACTUATED BY THE OPERATOR AND PREFERABLY SO
CONNECTED WITH HIS NORMAL SEQUENCE OF OPERATION
THAT |IT WOULD SOON BE AN AUTOMATIC MOVEMENT
REQUIRING ALMOST NO CONCENTRATION OR EFFORT ON
HIS PARTe IT IS A POSSIBILITY THAT THIS CONTROL
BUTTON, WHICH MUST BE PUSHED FOR EVERY CHANGE,
BE LOCATED ON SOMETHING THAT I8 USED IN EACH

SEQUENCE OF OPERATION AS THE BUS LEAVES A STOP,

IN ADDITION TO THE ROUTINE CONTROL NECESSARY
FOR THE NORMAL "LOCAL" OPERATION WHICH HAS VERY
FREQUENT STOPS, THERE WAS A FACTOR OF "EXPRESS"
RUNS WHICH MAY BE OVER THE SAME ROUTE., AT
TIMES A TRiP MAY BE ENTIRELY "EXPRESS" OR ONLY
PARTS OF THE ROUTE MAY BE HANDLED IN THIS WAY
DEPENDING ON MANY CONDITIONS.® TO PREVENT THE
CPERATOR FROM HAVING TO WATCH THE VS| TO SEE
WHICH NAME 1S APPEARING, IT IS IMPORTANT THAT

A SELECTOR wWHICH CAN MAKE THIS CHOICE BE INCOR-
PORATED IN THE CONTROL SYSTEM AND LOCATED CON-

VENITENTLY,

ANOTHER FUNCTION OF THE CONTROL SYSTEM MUST BE

THAT OF ALLOWING FOR COMPLETE RE-WIND OR REVERSAL

¥ See App, B, P, 73, GENERAL COMMENT ITEM C.
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" FOR A SHORT PERIOD OF TIME IN CASE THE VS| 18

NOT COORDINATED wWITH THE BUS OPERATION, IN
EITHER CASE, THE OPERATOR MUST HAVE THIS FUNCTION
PERFORMED WITHOUT HAVINGC TGO REMOVE HIS ATTENTION
FROM OTHER DUTIES., AT THE END OF THE ROUTE, IN
PARTICULAR, THERE ARE MANY THINGS WHICH MUST BE
DONE AND RESEYTING THE VS| SHOULD NOT BE AN

ADDED DUTY.

THERE 1S ONE OTHER REQUIREMENT WHICH MUSY BE
FULFILLED BY THE OPERATOR, tf IS NECESSARY TO
COMPENSATE FOR THE FACT THAT VEHICLES DO NOT
TRAVEL THE SAME ROUTES DAILY OR EVEN ONE ENTIRE
DAY, THEREFORE, THE ROLLS USED IN THE VS| wouLD
EITHER HAVE TO BE LONG ENOUGH TO CONTAIN ALL THE
ROUTES IN A CITY OR ELSE EACH ROLL WOULD CARRY
ONLY ONE ROUTE. THE FIRST PREMISE IS IMPRACTICAL
BECAUSE OF THE BULKY ROLLS WHICH WOULD RESULT AND
THE OTHER ALTERNATIVE WiLL REQUIRE OCCASIONAL
CHANGES OF ROLLS. SINCE THIS OPERATION OF ROLL
CHANGE WILL PROBABLY BE PERFORMED BY THE OPERATOR
BEFORE HE STARTS HMIS DAILY RUN OR SOMEWMERE
DURING THE DAY WHEN DISPATCH HAS REQUIRED A

CHANGE OF ROUTE, SPECIAL ATTENTION MUST BE GIVEN
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TO MAKING THIS A FAST SIMPLE MATTER. THIS IS8
AN IMPORTANT FACTOR IN A LARGE NUMBER OF RETURNS

TO THE AUTHOR'S QUESTIONNAI RES.¥

THE APPEARANCE

THE VS| HAS TWO MAJOR CONSIDERATIONS WHICH MUST
BE FULFILLED BY THE EXTERIOR CASE DESIGN. THESE
RESTRICTIONS WiLL BE DICTATED BY THE PURPOSE
AND FUNCTION OF THE UNIT AND THE SURROUNDINGS IN

WHICH IT MUST BE PLACED.

SINCE THE VS| MUST PRESENT INFORMATION IN THE
FORM OF A PRINTED WORD, IT 18 REQUIRED THAT THIS
PRESENTATION BE THE OUTSTANDING FEATURE OF THE
DESIGN. TO INSURE THAT THE "NEXT STOP" APPEARS
PROMINENTLY, T SHOULD BE EFFECTIVELY FRAMED FOR
CONTRAST WITH THE DISTRACTING SURROUNDINGS.

THIS FRAME MUST NOT ONLY DISTINGUISH THE WORD BY
COLOR CONTRAST BUT IT MUST ALSO FILL THE REQUIRE-
MENT OF REDUCING INTERFERENCE FROM SHADOWS, CROS$S-
LIGHTING AND GLARE FROM THE BUS wiNDOWS. TO
ACCOMPLISH THESE FACTORS, THE NAME OF THE STOP

WiILL BE PRESENTED IN A RECESSED "SHADOW BOX"

* See ApP. B, P. 72, COMMENT SUMMARY ITem 7
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OPENING, THE MOST PROMINENT FEATURE ON THE FRONT

OF THE UNIT,

DIMENSIONAL RESTRICTIONS ON THE CASE DEPEND ON
THE CONTOUR OF THE VEHICLE CEILING AND THE HEAD
ROOM REQUIREMENTS FOR PEOPLE ezrrine'ou THE BUS,
SINCE THE SCOPE OF THIS PROBLEM IS DIRECTED
TOWARD THE GASOLINE OR DIESEL BUS, THE MOST
POPULAR MODEL WOULD BE USED TO DETERMINE THESE
RESTRICTING rAcrons.(46*1) AN ADDI TIONAL
RESTRICTION IN SIZE |sAorr¢R:a BY A VENTILATING
UNIT MOUNTED OVER THE DRIVER'S POSITION. THIS

IS ONLY FOUND IN THE LATEST VEHICLES DELIVERED.

IN ADDITION TO FULFILLING THESE FUNCTIONAL
REQUIREMENTS, THE CASE MUST FIT INTO THE SIMPLE,
ALMOST SEVERE INTERIOR OF TODAY'S BUS, THE
APPLIED ORNAMENTATION WHICH ACCOMPANIED THE EARLY
MODELS MAS ALL BEEN REMOVED FOR EASIER MAINTENANCE

AND IMPROVED APPEARANCE.

MaTIVE POWER

On THE VEHMICLE CHOSEN FOR THE PURPOSE OF THIS
DESIGN, THERE 18 THE POSSIBILITY OF TWO POWER

SOURCES, EITHER ELECTRICITY OR AIR M| GHT BE USED
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TO DRIVE THE VSI. THIS WAS A POINT INCLUDED
IN THE QUESTIONNAIRES SENT TO TRANSIT COMPANIES
AND A GENEROUS MARGIN WERE IN FAVOR OF ELECTRICITY

AS A RELATIVELY TROUBLE FREE MOTIVE SOURCE.*

IN ADDITION, THE NECESSARY WORK COULD BE ACCOM-
PLISHED BY A SMALL MOTOR WHICH WOULD REQUIRE VERY
LITTLE MAINTENANCE., THE WIDE VARIANCE IN CONTROL
WHICH WAS DESIRED COULD BE ACCOMODATED BY A
FAIRLY SIMPLE ARRANGEMENT OF SwiTCHES AND RELAYS,
ALSO, THE ELECTRIC MOTOR WOULD OFFER A QUIETER,
SMOOTHER OPERATION THAN THE AIR MOTOR WHICH WAS

THE ALTERNATIVE SOURCE OF POWER.

Sumuary

A SUMMARY OF TME FEATURES DISCUSSED IN THIS SECTION
AND THOSE POINTS WHICH WERE RAISED IN ANSWERS TO
QUESTIONNAIRES INDICATED THAT A SATISFACTORY SOLU=-
TION TO THIS PROBLEM WilLL BE FOUND IN A UNIT WHICH

WiLL EFFECTIVELY MEET THE FOLLOWING REQUIREMENTS;

1. PROVIDE THE NAME OF THE NEXT STOP IN
SUCH A WAY THAT IT I8 READABLE TO
PASSENGERS ANYWHERE IN THE VEHICLE.

2. PROVIDE THIS INFORMATION SOON ENOUGH
TO ALLOW FOR A REASON ABLE AMOUNT OF
TIME FOR EXIT PREPARATIONS,

* See App. B, P. 70, QUESTION B,
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REQUIRE AN ABSOLUTE MINIMUM OF EFFORT
ON THE PART OF THE OPERATOR IN TME
ROUTINE CONTROL OF THE UNIT.

HAVE A CAPACITY SUFFICIENT FOR AT
LEAST 170 NAMES PER ROLL AND PREFER-
ABLY MORE, WITH SOME PROVISION FOR
SPLICING AND CHANGING ROUTES,.¥

PROVIDE FOR A QUICK, EASY WAY TO
CHANGE THE ROLLS.

PROVIDE FOR "EXPRESS"OR "LOCAL"
OPERATION OR A COMBINATION OF THE
TWO OVER THE SAME ROUTE.

PRESENT A WELL INTEGRATED AND PLEASING
APPEARANCE IN ITS SURROUNDINGS.

PROVIDE LONG AND RELIABLE SERVICE wWITH
A MINIMUM OF SERVICING AND MAINTENANCE.,

INCORPORATE ALL THESE REQUIREMENTS
WITHIN A "REASONABLE" PRICE. APPROX-
IMATELY $100.00 wouLD WELL SATISFY
THOSE WHO ANSWERED THIS POINT ON THE
AUTHOR'S QUESTIONNA|RES ¥

*  gee App, B, P. 70, QUESTION 7.

*% gge App. B, P. 70, QuesTiON 10,
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THE VISUAL STREET INDICATOR

- FIGURE 3 -



THE FINAL DESIGN

s mra—

THE DESIGN OF THE VS| WAS DETERMINED BY FiRST
ESTABLISHING THE REQUIREMENTS FOR AN IDEAL UNIT
AND THEN CAREFULLY MODIFYING THIS IDEAL IN THE
LIGHT OF PRACTICALITY. ATTENTION WAS GiVEN TO
DETAILS WHICH WERE AFFECTED BY FUNCTION, CPERA-
TION, APPEARANCE AND MANUFACTURE, THE FINAL
DESIGN PRESENTED IN THE FOLLOWING SECTIONS I8

A SIMPLE MECHANISM WHICH REQUIRES LITTLE EXPEN-
8I1VE TOOLING, NO SPECIAL PROCESSES, AND FULFILLS
MANY OF THE JIDEAL REQUIREMENTS. THE NAME
"VisuaL STREET INDICATOR™ WAS DECIDED ON AS A
SATISFACTORY TRADE MARK UNDER WHICH TO MARKET
THIS UNIT. T IS A DESCRIPTIVE TERM AND POSSESSES

THE ADVANTAGE OF A GENERIC, YET DISTINCTIVE NAME,

THE QASQ

THE CASE DESIGN WAS KEPT AS SIMPLE AS POSSIBLE
AND THE FINAL SHAPES ARE SUCH THAT NOMINAL PRO-
DUCTION USING ALUMINUM COULD BE ACCOMPLISHED Wi TH
"KIRKSITE" OR "CERROBEND" DIES. THIS WOULD BE A
suasTAN}oAL SAVING IF THE PRODUCTION PLAN DID
NOT JUSTIFY THE LARGE CAPITAL OUTLAY FOR STEEL

OIES., THE CONTOUR OF THE TOP OF THE CASE WAS



MOUNTING FLANGES

SEE DETAIL BELOW

NOTCH TO CLEAR MOUNTING
FLANGES (TYP)

JOGGLE .032 x 1/4 (71ve)

JOGGLE .040 x 1/4 (tvpP)

WRAP-AROUND, ROLL FORMED
.032 ALUMINUM ALLOY

4

‘\“\&\.

BUS CEILING (REF) 7 FINGER ACCESS TO
OPEN FRONT

END PANS, DRAWN .032
AL. ALLOY (TYP)

WRAP-AROUND (REF)

,/f—-s/sz RIVIT

8 NOTE: HEAT TREAT ALL CASE
& [ =
2? PARTS TO ST.
FRONT (REF)

DETAIL OF SPRING CLIP

FRONT, DRAWN ,040 AL. ALLOY

SCALE: 1/4

- FIGURE 4 -
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DETERMINED BY CUTTING A TEMPLATE TO MATCH THE
BUS CEILING AT THE PROPER MOUNTING LOCATION,

THE LENGTH OF THE VS| WAS DETERMINED BY THE
NECESSITY OF CLEARING THE HEADS OF PASSENGERS
BOARDING AND BY INSTALLATION REQUIREMENTS IN THE
LATEST MODEL BUSES, WHICH HAVE A VENTILATION UNIT
OVER THE DRIVER'S SEAT., |IT WAS LEFT AS LONG AS
POSSIBLE, MOWEVER, TO ALLOW FOR READING FROM THE
SIDE SEATS WHEN STANDEES WERE IN THE AISLE. A
MORE COMPLETE DISCUSSION OF THIS FACTOR MAY BE
FOUND IN THE NEXT SECTION DEALING WITH THE

CURTAIN, SEE PAGE 39.

.

THE CASE IS MADE FROM FOUR ALUMINUM SECTIONS,
THREE OF WHICH ARE DRAWN AND THE OTHMER IS ROLL
FORMED., FIGURE 4 SHOWS THEIR RELATIONSHIP AND
METHOD OF ASSEMBLY. THE CASE IS A SIMPLE WRAP-
AROUND, IT DOES NOT CARRY ANY OF THE LOAD AND

1 TS ONLY FUNCTION IS AS A COVERING. IN ADDITION
TO THE LARGE ACCESS THROUGH THE FRONT, WHERE
ROLL CHANGES ARE ACCOMPLISHED, THE ENTIRE CASE
CAN BE REMOVED FOR SERVICING OR INSPECTION BY
TAKING OUT SiX BCREWS. THE FRONT OF THE UNIT

HINGES ALONG THE BOTTOM AND HAS TWO SIMPLE SPRING



ATTACH TO BUS CEILING WITH
4 - 5/32 IN. "RIVNUTS"

BEARING, CURTAIN GUIDE*

POSITIONING TABS
FOR WRAP-AROUND

BEARING, CURTAIN ROLLER¥

BRACKET, LIGHT MOUNTING

SUPPORT FORMER SCALE:

* ALL BEARINGS MACHINED FROM 1020 STEEL AND SPOT
WELDED IN POSITION., IF THEY PROVE INADEQUATE
POROUS BRONZE INSERTS MAY BE INSTALLED

- FIGURE § -
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CATCHES WHICH INSURE QUICK, EASY CLOSING.

INSIDE THE CASE THERE ARE TWO MAIN SUPPORT FOR-
MERS, WHICH WiILL INCORPORATE MOUNTING ARRANGEMENTS
FOR ALL OF THE INTERIOR PARTS. [N ADDiTION, THEY
WILL STIFFEN AND MOLD THE CASE IN SHAPE PLUS BEING
THE POINTS FOR INSTALLATION MOUNTING OF THE VS|

IN THE VEHIOLE. FIGURE 5 SHOWS THESE FORMERS
WHICH WILL BE MADE FROM 16 GAGE STEEL., THE |
BEARING INSERTS, WHICH ARE SPOT WELDED INTO PLACE
WILL BE MACHINED FROM 1020 STEEL nAi STOCK, |IF
THEY PROVE INADEQUATE FOR THE LOADING AND SPEEDS
ENCOUNTERED IN THE OPERATION OF THE VS!, POROUS
BRONZE INSERTS MAY BE INSTALLED IN THE EXISTING

BEARINGS,

JHE PRINTED CURTAIN

THE CURTAIN ROLLER WHICH IS USED IN THE VSI 18
ONE OF THE LIMITING FACTORS OF THE DESIGN. IF
THE VS| 18 TO FULFILL THE FUNCTIONAL REQUIREMENT,
}T MUST SATISFACTORILY PRESENT THE STOP NAME SO
THAT THE MAJORITY OF PASSENGERS wiLlL BE ABLE TO
READ 1T, BECAUSE OF THE IMPORTANCE OF CONS|DER-

ATIONS AS TO COLOR CONTRAST, TYPEFACE AND
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"CURTAIN" « MATERIAL SAMPLE

TrRacing CLoTH, TyPe 1187
EUGENE DIETZGEN COMPANY

« FIGURE 6 -
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ILLUMINATION, SEVERAL TESTS WERE CONDUCTED AND
AUTHORITIES IN THE FIELD OF OPTICS, ADVERTISING
AND ILLUSTRATION WERE INTERVIEWED AND QUESTIONED.
FOR A MORE COMPLETE D! SCUSSION OF ALL FACTORS IN,
THIS SECTION, SEE APPENDIX A, VISUAL EXPERIMENTS,

ON PAGE 54,

THE MATERIAL CHOSEN FOR THE CURTAIN WAS A FILLED
CLOTH OF THE TYPE USED FOR TRACING DRAWINGS, AN
EXAMPLE 1S SHOWN AS FIGURE B, ACCORDING TO

MRe A, W, ARLIN, THIS TYPE OF CURTAIN WAS MOSY
SATISFACTORY IN A SIMILAR INSTALLATION AS USED BY
THE ELECTRIC SFRVICE MANUFACTURING COMPANY IN THE
FAMILIAR DESTINATION MARKERS ON THE EXTER!IOR OF
nuszs.*(sz“g) TO FURTHER SUBSTANTIATE THE ACCEBT.
ABILITY OF THE CHOSEN MATERIAL, AN EXPERIMENT WAS
CONDUCTED WHICH CLOSELY APPROXIMATED THE ACTUAL
CONDITION OF USE IN THE VS| AND THE RESULTS WERE

G000, ¥

THE COLORS FOR PRINTING WERE CHOSEN AS BLACK ON
YELLOW ON THE BASIS OF REFERENCE SOURCES AND INFOR=

MATION RECEIVED DURING INTERVIEWS. ALTHOUGH IT 18

* A, W, ARLIN, COMPANY REPRESENTATIVE, HUNTER CAR
AND Bus SIGN Division, FLECTRIC VANUFACTURING CO.,
LOS ANGELES, CALIFORNIA

** sege App. C. P. 75.
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ASIAN

AN EXAMPLE, FRANKLIN GOTHIC
1.05 INCHES HIGH

Characters in Complete Font

A BCDTETFG
HIJKLMNDO
PQRSTUYVYV
WXYZ&S$12
3456178960
abcdefghi
j kIl mno q
rs z

THE SELECTED TYPEFACE = FRANKLIN GOTHIC

- FIGURE | -
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IMPOSSIBLE TO DETERMINE CONCLUSIVELY THAT BLACK
ON YELLOW I8 A BETTER COMBINATION THAN YELLOW
ON BLACK, IT WAS THE CONSENSUS OF THOSE QUES-
TIONED THAT SUCH A COLOR ARRANGEMENT SHOULD BE

USED.

AS WAS THE CASE WITH CHOOSING THE COLOR COMBi-
NATION FOR THE CURTAIN, THERE WAS ALSO THE |
PROBLEM OF PERSONAL PREFERANCE AS TO THE BEST
TYPEFACE, THE ONE CHOSEN FOR THIS DESIGN WAS
FRANKLIN GOTHIC, MEDIUM WEIGNT AND 1.25 INCHES
MiGM. THE STANDARD OR CONDENSED TYPE WOULD BE
USED DEPENDING ON THE LENGTH OF THE WORD. IN
GENERAL, THE DECISIONS BEARING ON THE CHOICE
WERE TME REQUIREMENTS FOR A SANS SERIF LETTER
FORM OF SIMPLE CONTOUR WHICH WAS MEAVY ENOUGH
TO GIVE A CLEAR AND DISTINCT IMAGE BUT LIGHT
ENOUGH TMAT THE "O%, "PN_ ®R" gTC, WOULD NOTY
CLOSE IN AND FORM A "BLOB", FIGURE 7 18 AN

EXAMPLE OF THE ALPNABET.,

IN ADDITION TO BEING THE MEDIUM FOR CARRYING
THE NAMES OF THE STOPS, THE CURTAIN MUST ALSO
FUNCTION AS THE CONTROL SOURCE FOR THE MOTOR

CIRCUIT. BY TAKING THE CONTROL FOR POWER
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INTERRUPTION FROM THE CURTAIN, THE RESULT IS AN
ADDED CERTAINTY THAT THE NAME WiILL ALWAYS BE
PROPERLY ALIGNED WITH THE OPENING. FIGURE 8
ILLUSTRATES THE SPACING LAYOUT FOR THE CURTAIN,
AND SHOWS THE METHOD FOR CONTROL OF THE VARIOUS
RELAY CIRCUITS FOR LOCAL, EXPRESS, OR CONTINUOUS
WIND OPERATION, TO DETERMINE THAT THE PUNCHED
HOLES WOULD FUNCTION PROPERLY AS CON TROL MEDIUMS
AND THAT THEY WOULD STAND UP UNDER EXTENDED USE,
A TEST WAS CONDUCTED AND THE RESULTS WERE SAT!S-

FACTORY ¥

ON THE BASIS OF TWO INCHMES PER NAME AS SHOWN ON
THE LAYOUT, AND THE REQUIRED MAXIMUM OF 170 NAMES
WHICH WILL BE INCLUDED ON SOME ROLLS, THE LENGTH
OF THE CURTAIN WILL BE ABOUT 30 FEET.* WiNDING
THIS LENGTM ON A TUBE ONE INCH IN DIAMTER RESULTED
IN AN INCREASED ROLL SIZE OF APPROXIMATELY 1,75
INCMES. THIS DINENSION OF 1.75 INCHES 18 A
LIMITING FACTOR IN DETERMINING THE MIMIMUM CASE

siice,

*  8ee App, C, P. 75.

** gSgg AP, B, P. 70, QUESTION 7.



DRIVE PULLEY

COTTER PIN

SUPPORT FORMERS

\I.mn)x_zn. FLANGE ALSO SEARVES AS SPRING GUIDE

SPRING, 3/32 STEEL WIRE, CLOSED ENDS
4 POUNDS COMPRESSION STRENGTH

- FIGURE 9 -

CURTAIN ROLLER

CONE, 4 SLOTS S0° APART ON THIS END ONLY.

SLOTS ACCOMMODATE WIRE RETAINER INSIDE
CURTAIN ROLLER AND INSURES POSITIVE DRIVE

3 - 3/16 STEEL BALLS

3/32 .THICK PHENOLIC RACE

1/16 BEARING PLATE SCALE: %
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SINCE THE LENGTH OF THE CASE WAS LIMITED BY

MOUNTING RESTRICTIONS AND OLEARANCES FOR PASSEN-
GERS, THE WIDTH OF THE CURTAIN WAS ALSO FiXED.

A PROBLEM WAS ENCOUNTERED MERE WITH THE OBSTRUC
TION OF SIGMT BETWEEN SEATED PASSENGERS AND THE
VS|, WHEN STANDEES WERE IN THE AISLE. THIS CON-
DITION FORTUNATELY EXISTS MOSTLY DURING THE RUSH
HOUR AND COINCIDES WITH THE TIME WHEN THE SMALLEST
PERCENTAQE OF PEQPLE, THE COMWMUTERS, NEED INFOR-
MATION, HoWEVER, IN AN ATTEMPT TO MAKE THE VS|

AS USEFUL AS POSSIBLE, EVEN UNDER THESE CONDI~
TIONS, THE LAYOUT SHOWN IN FIQURE 8 I8 SUGGESTED
AS A PARTIAL RELIEF, WITHIN REASON, ALL NAMES
SHOULD G0 FROM THE LEFT TO THE RIGHT MARGIN,

USING AN EXTENDED ALPMABET (F NECESSARY, . THIS
WillL ALLON THE SEATED PASSENGERS TO CATCH AT
LEAST THE FIRST OR LAST LETTERS. ALSO, SHORT
NAMES WILL BZ REPEATED ON EACH END, BY UTILIZING
THE ENTIRE WIDTH OF THE CURTAIN, PASSENGERS LOOKING
FOR A NAME SUCH AS CALIFORNIA wOouLD AT LEAST SEE
TME CAL OR THE NIA WHICH 18 SUFFICIENT TO IDENTIFY
THE STOP, THE CHANCES FOR ODUPLICATION IN THE
BEGINNING OR ENDING OF CONSECUTIVE NAMES ARE VERY

SMALL. |F THE NAME BE SHORT, LIKE LAKE, IT wiLlL



CURTAIN GUIDE FLANGE
BOTH_ENDS

SLOT ONE END ONLY FOR
1/16 IN. RIVETS INSERTING CURTAIN

EXTRUDED TUBE

RETAINING WIRE SEWN IN
BOTH ENDS OF CURTAIN

MACHINE OTHER END OF RETAINING SLOT SO IT DOES
NOT INTERFERE WITH CONE WHEN INSTALLING TUBE

SCALE: FULL
- FIGURE 10 -




- 40 = FinaL DeEsigN

BE VISIBLE ON BOTH ENDS RATHER THAN LOSY IN THE

CENTER,

CURTAIN INSTALLATION

FIGURE O SHOWS TME MECHAN!CAL ARRANGEMENT FOR
MOUNTING THE CURTAIN ROLLS IN THE UNIT, IT I8
ESSENTIAL THAT REMOVING AND REPLACING THE ROLLS
BC A QUICK, EABY OPERATION. TO INSURE THIS,
REMOVAL REQUIRES OVERCOMING THE SPRING PRESSURE
AND TAKING OUT THE TUBE ON WHICH THE PRINTED
"GURTAIN® IS WOUND. THERE ARE NO TOOLS OR ADJUST-
MENTS NECESSARY, THE METHOD FOR ATTACHING THE
CURTAIN TO THE TUBE I8 FAST AND SIMPLE] YET IT
ABSURES POSITIVE ALIGNMENT, AFTER INSERTING THE
FULL ROLL IN THE VSI, THE EMPTY TUBE I8 REMOVED
Efwhu.vn; LOWER MOUNTING POSITION, AND THE END OF
,f&:'cunrAtu IN WHIOM A PIECE OF WIRE IS SEWN 18
SLID INTO A FORMED GROOVE RUNNING THME LENGTH OF
TME TUBE, THIS 1S ILLUSTRATED IN FIQURE 10,
WHIGH ALSO SMOWS TME COMBINATION RETAINERS AND

/6U|DIS ON EACH END OF THE CURTAIN ROLL.

IN ADDITION TO THE TWO MAIN ROLLS ON WHICH THE

CURTAIN IS CARRIED, THERE ARE TWO GUIDE ROLLERS,



INSULATE FROM CASE
AT THIS POINT

GUIDE ROLLERS, SEE BELOW

CONTROL "FEELERS",
.010 SPRING BRASS

CURTAIN ROLL

CURTAIN GUIDE FLANGE,
PHENOLIC, CEMENTED

HOLLOW RIVIT

LAMINATED PHENOLIC
; TUBE

o

¥ o0 g
BRASS SLIP RINGS—////
STEEL INSERT WITH SET SCREW
GUIDE ROLLER

1/4 IN. STEEL SHAFT SCALE: 4

CARBON BRUSHES, SPRING LOADED

- FIGURE 11 -
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~ THESE ROLLERS ALLOW FOR THE CHANGING DIAMETERS
AS THE CURTAIN WINDS FROM ONE END TO THME OTHER.
THE CONTROL SVSTEM FOR THE MOTOR RELAY I8 ALSO
OPERATED FROM A SET OF CONTACT STRIPS WHICH ARE
INCORPORATED ON THE END OF ONE OF THE ROLLERS,
Figure 11 SHOWS AN END VIEW OF THE CURTAIN
THREADING AND THE SCHEMATIC FOR ACTUATING TME
MOTOR CONTROL RELAY THROUGH PERFORATIONS IN THE

CURTAIN,

CONTROL AND WIRING

TO PRODUCE THE DESIRED CONTROL WHICH WAS DIS-
CUSSEZD IN THE SECTION ON PRE-DESIGN RESEARCH,
PAGES 27 AND 28, IT WAS FOUND CONVENIENT TO
ARRANGE THE SWITCMES IN TWO LOCATIONS. ONE
GROUP, COMPRISED OF TME CONTROLS WHICH ARE USED
OCCASIONALLY, COULD BE MOUNTED ON THEIR OWN SWITCH
PANEL OR INCORPORATED ON THE EXISTING CONTROL
PANEL FOUND ON MOST BUSES. THE OTHER CONTROL, A
PUSHM BUTTON USED FOR EACH CHANGE OF ‘THE VS| COULD
BE MOUNTED ON THE HANDLE FOR OPERATING THE BUS
DOORS OR IN ANY OTHER PLACE WHICH WAS CONVENIENT

OR DESIRED BY THE INDIVIDUAL TRANSIT COMPANIES,
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CONTROL PANEL

ON CONTINUOUS | ﬁ

OFF LOCAL EXPRESS

B,

- FIGURE 12 -

+ CIRCUIT CONTROLLED BY
P
fON-OFF ERFORATIONS IN CURTAIN

CIRCUIT SELECTOR
\
5//5

/—PUSH BUTTON

y

> o
> y m—

SLIP RINGS ON GUIDE ROLLER-—J/

/— BRAKE CIRCUIT

GOVERNOR
___Qr——]_ /—Sovennon

g A

Z o— 20000 -
~DIRECTION SELECTOR

—=— MOTOR CONTROL RELAY

WIRING DIAGRAM

- FIGURE 13 -
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ON THE SWITCH PANEL WILL BE THREE SWITCMES AS
ILLUSTRATED IN FIQURE 12, THE ON~OFF SWITCH WiLL
CONTROL POWER TO THE MOTOR AND LIGHTS AND ALSO TO
THE PUSH BUTTON AND SELECTOR CIRCUITS, , THE THREE
WAY SELECTOR PERMITS A CHOICE OF LOCAL, EXPRESS
OR CONTINUOUS WINDING OF THE CURTAIN, THE THIRD
SWITCH IS FOR REVERSAL OF DIRECTION. THE WIRING

DIAGRAM FOR THE SYSTEM CAN BE SEEN IN FIGQURE 13,

THE RELAY, WHICH |8 SCHEMATICALLY REPRESENTED IN
THE WIRING DIAGRAM, IS NOT AVAILABLE AS A STANDARD
PARY, HOWEVER, MINOR MODIFICATIONS COULD BE MADE
ON EXISTING MODELS WHICH WOULD FULFILL THE REQUIRE-

*
MENTS NECESSARY FOR THI S APPL!CAT!ON-(48.4)

MOTOR_AND OR}VE

THE MOTOR CHOSEN FOR THE VS| 18 A 12 VOLT, DIREGT
CURRENT, SERIES WOUND UNIT WITH A SPLIT FIELD WHICH
GAN BE DESIGNED TO FIT THE REQUIREMENTS OF THE

vst, (49-80%F | aommoRATED ON THE MOTOR WILL BE A
TWO-STAGE GEAR REDUCTION UNIT AND A LOW SPEED

QOVERNOR FOR MAINTAINING A REBSONABLE RATE DURING

¥ 0. LeRov, ADVANCE RgLAY COMPANY, LOS ANGELES
CALIFORNIA.

*E R, MUZSSDORFFER, COMPANY REPRESENTATIVE, LOS
ANGELES, CAL., ELECTRIC MOTOR CORP., RACINE, WIS,



DOUBLE SCALE

FREE WHEELING ORIVE PULLEY*

POWER FROM REVERSIBLE MOTOR

* TWO FREE WHEELING PULLEYS

SCHEMATIC OF DRIVE

MOUNTED TO DRIVE OPPOSITE

- FIGURE 14 -
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THE SLOW "LOCAL" AND "EXPRESS" OPERATION, ALSO
ON THE SHAFT wiLL BE A RELAY CONTROLLED, FRICTION
BRAKE WHICH wilL HOLD THE MOTOR IN A FIXED POSI-
TION WHILE THE POWER 1S NOT BEING APPLIED, AND
WHICH WILL INSURE APPROXIMATELY THE SAME AMOUNY

Of "COAST"™ EACH TIME THE CURRENY IS INTERRUPTED,

THE DRIVE ARRANGEMENT OF THE VS| 18 DESIGNED FOR
simpPLICITY, ON THE "OuT® END OF THE GEAR REDUC-
TION UNIT WILL BE TWO FREE-WHEELING CLUTCHES.
THESE PULLEYS WILL BE MOUNTED ON THE SHAFT SO
THAT POWER WILL BE TRANSMITTED IN EACH DIRECTION
OF ROTATION., HEOPRENE BELTS OF A CIRCULAR CROSS-
SECTION, SIMILAR TO THE TYPE USED TO TRANSMIT
POWER TO THE BLOWER IN VACUUM CLEANERS, will
DELIVER THE DRIVE FROM EACH OF THE FREE-WHEELING
PULLEYS TO A PULLEY ON THE END OF EACH CURTAIN
ROLLER. FIGURE 14 ILLUSTRATES THE TYPE OF CLUTCH
TO BE USFD IN THE UNIT FOR THE DIRECTIONAL DRIVE

AMD ALSO SHOWS A SCHEMATIC ARRANGEMENT OF THE

POWER TRANSMISSION,

THIS SYBTEM ALLOWS FOR A CONNECTION WHICH MAKES

THE POWER DELIVERY SMOOTH,., [T ALSO COMPENSATES
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EXTERIOR COLOR SAMPLES

- FIGURE 15 -
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COULD BE DELIVERED WITH A PRIMER COAT APPLIED

AND PURCHASERS COULD EASILY SPRAY ON A COLOR TO
MATCH THEIR BUS INVERIORS. HoWEVER, THEHE IS SOME
DI SADVANTAGE IN SUCH A TREATMENT BECAUSE OF THE

IMPRESSION THAT THE ITEM S NOT A FINISHED ARTICLE,.

THERE ARE TWO REQUIREVENTS WHICH THE FINISH SHOULD
.ﬂtLP TO FULFILL. THE CASE CONTOURS ARE SIMPLE IN
ORDER TO REDUCE DISTURBING, BOTHERBOME HI-LIGHTS
AND REFLECTIONS AND THE SURFAGE COATING SHOULD
ASSIST TOWARD THIS DESIRED EFFECT. ALSO, THE
FsHADOW BOX™ FRONT SHOULD BE A DARK COLOR TO FRAME
EFFECTIVELY THE LIGHTED YELLOW BACKGROUND OF THE
CURTAIN. T0O GET THESE RESULTS, IT !S SUGGESTED
THAT A WARM QREY LACQUER IN A SEMI=MAT FINISH WOULD
SUFFICE AND AL SO HARMONIZE Wi TH MOST BUS INTERIORS,

FIGURE 15 i8 A COLOR SAMPLE AS DONE ON THE VS| MODEL.

TO PREVENT THE FEELING OF A DARK, HEAVY OBJECT IN
THE PROMINENT POSITION WHICH THE VSI wiLl OCCuPY,
ONLY THE FRAME IN THE FRONT WILL SBE THE DARK COLOR.
THE REMAINDER, WHICH I8 NOT SO VISIBLE AND COMPRI SES
THE GREATER PART OF THE EXTERIOR SURFACE WiILL BE
WHITE TO BLEND THE VSl IN wiTH THE COLOR OF THME

MAJORITY OF 8US CEILINGS.
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(1) Bus MARKET AND SuppLY

MR, F. W, MCDONALD, LOCAL REFRESENTATIVE FOR
GENERAL MOTORS, IN CHARGE OF THEIR BUS AND
CoacH DiIviISiON, WITH GENERAL MOTORS SpLES
SINCE 1914, IN Bus DIVISION SINCE ITS ORGAN-
1 ZATION IN 1825,

DURING THE OPERATING YEAR OF 1048 THERE
WERE APPROXIMATELY 15,000 CiTY BUSES SOLD,.
OF THAY NUMBER, GENERAL MOTORS SUPPLIED
ABOUT 40% Or 6,000, THE OTHER MAJOR SUP=-
PLIERS IN THEIR PROBABLE ORDER QF IMPORTANCE
IN THE SUPPLY PICTURE ARE MACK Mrg. Co.,
wHiTe MOTOR Co,, Twin CoacH Co,, AND
ACF-BRILL MOTORS, DURING THE WAR WHEN

MANY OF THESE COMPANIES WERE CONVERTED TO
WAR PRODUCTION, FORD MOTOR COMPANY SUP-
PLIED A MAJOR PART OF THE TRANSIT COMPANIES
REQUIREMENTS, HOWEVER, AT THE PRESENT TIME
FORD DOES NOT RANK AMONG THE TOP LISTING,

LAST YEAR MARKED A PEAK IN SALES BUT THE
FUTURE TREND I8 UNCERTAIN AND SOME REDUC-
TION I8 ESTIMATED IN 1548, PRODUCTION

AND SALES IN THE CURRENT YEAR WILL PRO-
BABLY BE IN THE RANGE FROM 12,000 10 14,000
UNITS, |IT MUST BE NOTED THAT THE TREND
TOWARD TRANSPORTATION ON RUBBER WiLL, IN
ADDITION TO NEW SALES, CONTINE TO AFFORD

A LARGE REPLACEMENT MARKET, LAST YEAR

BUSES COVERED 1,855,700,000 MILES IN THE
NATION., A BUS IS GOOD FOR BETWEEN

500,000 ano 1,500,000 MiLES, DEPENDING ON
THE CONDITIONS OF SERVICE., AN INTERESTING
NOTE 18 THE COST OF THESE UNITS, THE VERY
POPULAR 4% PASSENGER BUS LISTS FOR ABOUT
$20,000. THIS WOULD INDICATE A MARGIN FOR
SMALL ADDITIONAL EXPENDITURES IN ACCESSORIES
WHICH WILL IMPROVE THEIR FUNCTION AND SERVICE,

(2) PRODUCTION PRACTICES AND MERCHANDI SING
MrR. F. W. MCDONALD, OP, CIT.

AT PRESENT, GENERAL MOTORS PURCHASES ABOUT
TEN PERCENT OF THE VALUE OF A DELIVERED BUS
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FROM OUTSIDE SOURCES OF SUPPLY. THE SMALLER
COMPANIES RUN THIS FIGQURE NEAR TME TWENTY
PEZRCENT MARK, SEVERAL YEARS AGO THERE WAS A
TREND TOWARD BUYING "STRIPPED" BUSES. THIS
MEANT THE VEMICLE WAS DELIVERED IN VARIOUS
STAGES OF COMPLETION AND THE MINOR ACCESSOR-
€8 WERE THEN INSTALLED BY THE TRANSIT COM-
PANY, THE PRACTICE MAS DI SAPPEARED FOR TWO
REASONS, FIRST |7 WAS DECIDED THAT TME
MANUFACTURERS COULD MAKE THE INSTALLATIONS
MORE ECONOMICALLY, AND SECOND, MANY OF THE
ADDED ACCESSORIES WERE POORLY CHOSEN AND

DID NOT BRING IN A PROPORTIONATE INCREASE

IN REVENUE, THE ACCESSORIES MANUFACTURERS
NOW FIND THEIR MAJOR MARKETS WITH THE
VEHICLE BUILDERS AND HAVE ADDITIONAL OUT-
LETS TO TRANSIT COMPANIES WHICH USE THEIR
PRODUCTS FOR REPAIR, REPLACEMENT AND SER-
VICING.

THE MAJOR SUPPLIERS OF BUS PARTS EITHER
HAVE A NATIONAL COVERAGE BY ABOUT 25 or 30
REPRESENTATIVES AS DOES GENERAL MOTORS, OR
THEY DO BUSBINESS FROM A CENTRAL OFFICE.

THE PICTURE 18 MUCH THE SAME WITH THE
SUPPLIERS OF ACCESSORIES. SOME OF THE
LARGER COMPANIES DO NOT FEEL I T NECESSARY
TO ASSIGN JOBBERS OR REPRESENTATIVES WHILE
OTHERS DO, ADVERTISING IS HANDLED THROUGH
THE RELATIVELY FEW TRANSIT PUBLICATIONS
SBUCH AS "BUS TRANSPORTATION™ AND THE SECTION
OF THE "MASBS TRANSPORTATION DIRECTORY" wHICH
IS USED AS A BUYERS GUIDE. IT 1S THROUGH
SUCH TRADE PUBLICATIONS AND BY PERSONAL
CONTACT THROUGH JOBBER'S SALESMEN OR
FACTORY REPRESENTATIVES THAT THEIR BUSINESS
i3S DONE, BECAUSE THE NATION 1S SO THINLY
COVERED, IT 1S POSSIBLE AND USUAL THAT A
PERSONAL CALL MAY NOT OCCUR MORE THAN TwO
TIMES EACH YEAR, THESE MEN OFTEN ACT AS
ADJUSTERS IN THE CASE OF COMPLAINTS AND
ALSO PASS VALUABLE INFORMATION TO THE
FACTORY BASED ON EXPERIENCE GAINED IN THE
FIELD,
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(3) Bus SPECIFICATIONS
MR. F. W. MCDonALD, OP, CIT.

GENERAL MOTORS AND THE OTHER MANUFACTURERS
ARE MAKING BODIES AS LONG AS THE LAW wiLl
PRESENTLY ALLOW, THE 45 PASSENGER BUS MOSTY
COMMONLY USED 18 344 FEET IN OVERALL LENGTH,
THE SHORTER VERSION, CARRYING 36 PASSENGERS
16§ 30 FEET FOUR INCHES. THERE 1S A NEw 85
PASSENGER BUS WHICM MAY BE RELEASED SOON

BUT IT CAN ONLY BE OPERATED OUT OF CITIES
BECAUSE OF ITS EXCESSIVE LENGTH, NO
SPECIFICATIONS ARE AVAILABLE FOR THIS MODEL
NOW,

(4) ELeECTRIC RgLAY, MOTOR CONTROL

MR. D, LEROY, SALES ENGINEER, ADVANCE RELAY
CompaAny, 12680 W, 2ND STREET, LOS ANGELES, CALIFORNIA

RELAY REQUIREMENTS!

12 VOLT CONTROL AND POWER CIRCUITS
40 WATTS IN POWER CIRCUIT

DOUBLE POLE, SINGLE THROW

VIBRATION PROOF

IMPULSE ACTION IN SOLONOID CONTROLS

THE REQUIRED UNIT COULD BE MADE BY MODIFYING
A 805-B RELAY, THE ACTION WOULD BE DOUBLE
POLE, SINGLE THROW AND LATCHING, WHICH wiLL
PREVENT CHATTER DUE TO VIBRATION OF THE UNIT,

THE CONTROL SOLONOIDS WOULD BE MADE TO GUARD
AGAINST PASSAGE OF POWER THROUGHM THEM AFTER
THE INITIAL IMPULSE HAD ACCOMPLI SHED THE
DESIRED GHANGE.

SMOULD INTERRUPTING THE CURRENT FLOW THROUGM
THE CONTROL CIRCUITS CAUSE UNDUE ARCING AT
THE POINTS, A SERIES OF CONDENSORS ARE AVAlL-
ABLE WHICH wiLL REDUCE THIS YO A MINIMUM,
EXPERIMENT WiILL SHOW WHICH 1S BEST FOR THE
PARTICULAR APPLICATION IN THE VSI.
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(5) ELECTRIC MOTOR AND EQUIPMENT .
MR, R, MUESSDORFFER, MANUFACTURER'S REPRESENTATIVE,
ELECTRIC MOTOR CORPORATION, RACINE, WISCONSIN,
Orrice, Los ANGELES, CALIFORNIA.

MOTOR REQUIREMENTS:

POWER OUTPUT APPROXIMATELY 15 RePM,
LOAD, FROM MODEL - B"# STARTING TORQUE
REVERSIBLE

HiGgH SPEED RATIO OF 51

THE MOTOR REQUIREMENTS ARE QUITE EASILY
ATTAINED WITH THE "EMC"™ mODEL 11-A wHICH
WOULD MORE THAN FILL THE NEED, B¢CAUSE THE
MOTOR DESIGN 1S FLEXIBLE AND A GOVERNOR
YHICH 18 TO BE INCORPORATED IS ADJUSTABLE,
THE DESIGN CRITERIA NEED ONLY BE APPROXIMATE,

THE MODEL 11«A 18 A 12 VOLT, SERIES WOUND
MOTOR WITH A SPLIT FIELD, *Hs LOW SPEED
DESIRED WOULD BE ACHIEVED BY GEAR REDUCTION
AND A GOVERNOR. THERE 1S A POSSIBILITY
THAT ENOUGH RESISTANCE COULD BE INSERTED IN
SERIES WITH THE FIELD TO GET THE LOWER RE-
QUIRED SPEED; HOWEVER, TMIS MAY RESULT IN
AN UNSTABLE RUNNING CONDITION, EXPERIMENT
WOULD PROVE THIS8 POINT.,

THE MOTOR DESIGN WOULD BE SUCH THAT THME SPEED-
TORQUE CURVE WOULD INTERSECT THE LOAO CURVE AT
THE PROPER POINT FOR THE REQU!IRED MIGH SPEED
TO RE-WIND, THIS WOULD BE SOMEWMERE AROUND
10,000 RPM OF THE MOTOR. A CONTROLLED TESY
USING AN OVERSIZED MOTOR ON THE FIRST MODEL
WOULD G@IVE ALL THE NECESSARY INFORMATION,

THE RESULTS COULD THEN BE INCORPORATED INTO

A CUSTOM WINDING ON THE MODEL 11-A FRAME,

A GOVERNOR 1S AVAILABLE WHICH WOULD EFFIC-
1ENTLY REDUCE THE MOTOR SPEED TO A LOW LEVEL
of 2,000 RPM AND STILL MAINTAIN A STABLE
RUNMNING SPEED AND MOTOR CONDITION ,

TME STARTING TORQUE MEASURE ON THE ROUGH

MODEL WAS APPROXIMATELY 5"#, wHICH SHOULD
BE VERY NEAR THAT OF THE FINISHED VSI.

AT 100 RPM, THIS LOAD REPRESENTS ,008 He
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WHICH, INCLUDING THE GEAR REDUCTION UNIT,
WOULD LEAVE A WIDE SAFETY MARGIN IN THE
1/80TH HP OF THE 11-A.

THE MOTOR WOULD DRAW BETWEEN 34 AND 36
WATTS. THE TWO STAGE GEAR REDUCTION I8
AVAILABLE WITH A CHOICE IN RANGE BETWEEN
2700:1 anD 40:1., WiITH THIS WIDE FIELD OF
SPEEDS PLUS THE GOVERNOR CONTROL ON THE
MOTOR, IT WOULD BE FAIRLY SIMPLE TO PRO-
DUCE THE DESIRED SHAFT SPEED,

TO INSURE CONSISTENT STOPPING TIME AND NO
MOVEMENT DURING NONSOPERATING PERIODS, THERE
1S AVAILABLE A SIMPLE SPRING LOADED BRAKE
WHIOH 18 RELAY CONTROLLED AND CAN Bt APPLIED
ON THE SHAFT OF THE 11-A.

(6) Mm. R. A, HAUER, JR., MANAGER, PASADENA CITY L NES,
PASADENA, CALIFORNIA,

"BASED ON FACTS FROM A TRANSPORTATION JOURNAL,
IT WAS RECENTLY CALCULATED THAT THE NUMBER OF
PASSENGERS HANDLED PER VEHICLE EACK DAY 8

NOWw ALMOST 50% MORE THAN 1T WAS 20 YEARS AGO."

(7) MASS TRANSPORTATION DIRECTORY, KENFIELD-DAVIS
PUBLISHING COMPANY, GHICAGO 1948, P. 52-3,

"TRANSIT EQUIPMENT SINCE 1926...

THE PROGRESS OF CONVERSION FROM STREET
RAILWAY TO MOTOR BUS {S AGAIN THE MOST
STRIKING FEATURE OF THE RECORD. OVER THE
22 YEAR PERIOD WHILE THE NUMBER OF SURFACE
STREET CARS WAS DECREASING FROM 62,857 To
21,607, THE NUMBER OF MOTOR BUSES WAS
INCREASING PROM 14 400 10 56,817, A
SHRINKAGE OF 66% IN THE CASE OF ONE AND
AN EXPANSION OF 205% IN THE CASE OF THE
OTHER, TROLLEY COACHES DO NOT GET INTO
THE PICTURE UNTIL 1028, BUT BETWEEN THAT
YEAR AND 1047 THEY INCREASED FROM 41 1O

4 6832, THE NUMBER OF SUBWAY AND ELEVATED
CARS INCREASED FROM 8,802 IN 1826 70
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11,205 1n 1938, BUT THE RAZING OF THE ELEVATED
LINES IN NEW YORK REDUCED THEIR NUMBER TO
9,174 tn 1947 onLy 285 MORE THAN IN 1928,

NITH ELECTRIC RAILWAYS RAPIDLY DI SAPPEARING
FROM THE LOCAL TRANSIT PICTURE IN SMALL CITIES,
THE REMAINING TRACK STILL IN OPERATION I8
LARGELY CONCENTRATED IN CITIES OVER 250,000
POPULATION

(8) PusiLjc HazARDS )

LOS AvasLE3 MunicipAL CODE - ORD, No. 77,000°
AS AMMENDED TO AND inNCLUDING Oan. No. 93,150,
CHAPTER 5, ARTICLE B.

Secrion 58,18 ~ STREET CARS - M RMEN -
NVERSATION \

"NO PERSQN SHALL TALK UNNECESSARILY YO, OR
ENGAGE IN UNNECESSARY CONVERSATION wiTH ANY
MOTQRMAN , OR OTHER PERSON OPERATING ANY
STREET RAI LROAD CAR, OR INTERURBAN RAILWAY
CAR, AND NO SUCH MOTORMAN SHALL TALX UNNECES-
SARILY TO OR ENGAGE IN UNNECESSARY CONVER-
SATION WwiTH ANY OTHER PERSON, PROVIDED,
HOWEVER, THAT NOTHING CONTAINED IN THIS
SECTION SHALL BE CONSTRUED TO APPLY TO THE
NECESSARY CONVERSATION OF THE MOTORMAN OR,
OTHER PERSON OPERATING SUCH CAR WITH OTHER
PERSONS EMPLOYED IN THE OPERATION THEREOF,
OR IN THE OPERATION OF THE STREET RAILROAD
OR INTERURBAN RAILROAD TO WHICH SUCH CAR
BELONGS,." |

secrion 56.19 -~ SrREEY CArs - NoTiCE
— PROMIBI TING GCOMVERSATION

"NO PERSON SHALL RUN OR OPERATE ANY STREET
RA! LROAD CAR OR INTERURBAN RAILROAD CAR ALONG
ANY STREET UNLESS THERE SHALL BE D SPLAYED

OR PLACED OVER THE STATION IN SUCH CAR,
QCCUPIED BY THE MOTORMAN THEREOF, A SIGN TO
THE EFFECT THAT CONVERSATION WITH THE MOTORe
MAN 1S PROMIBITED BY LAW,"
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(8) Mm, E, J. FOX, MAINTENANCE SUPERINTENDENT,
PASADENA C1TY L NES, PASADENA, CALIFORNIA.

"SINCE THE CLOTH "CURTAIN ROLLS" HAVE BEEN
USED IN TME DESTINATION SIGN3, | CAN NOT
REMEMBER MHAVING TO REPLACE ONE DUE TO

ROUTINE WEAR."



-53-

(10)

Based on visual angle
of one minute.

200 ft. or 61 m,

100 ft. or 30.5m
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VISUAL EXPERIMENTS

THE ESTABLISHMENT OF PROPER VISUAL CHARAGCTERISTICS
FOR THE V3| WAS OF GREAT IMPORTANCE N FULFILLING
THE FUNCTION OF THE UNIT. THEREFORE, A CONCERTED
EFFORT WAS MADE TO PROPERLY EVALUATE THE FACTORS
EFFECTING LEGIBILITY, REFERENCE WAS MADE TO PUB-
LICATIONS WHIGCH DEAL WiTH READING, Vi SION AND

LEGIBILITY AND PEOPLE WHO SPECIALIZE IN THIS AND

ASSOCIATED EIELDS WERE CONSULTED TO DETERMINE THE

PROPER APPROACH FOR EXPERIMENT.*

AS A RESULT OF THIS INITIAL RESEARCH, THE FOLLOWING
POINTS WERE ESTABLISHED AS PERTINENT FOR CONSIDER-
ATION: (1), uetreEr HElant  (2), vvperace (3), CoLor
(4), 'LLUMINATION, THESE WERE DETERMINED AS THE

ESSENTIAL FACTORS EFFECTING LEGIBILITY,

TO PREFACE THIS SECTION ON VISUAL EXPERIMENT, THE
FOLLOWING EXCERPTS ARE INSERTED AS AN EFFECTIVE
SUMMARY INDIGATING YHE DIRECTION OF ENDEAVOR.
"LEQIBILITY MAY BE SAID, GENERALLY YO
DEPEND ON THREE ABSTRACT QUALITIES:

SIMPLICITY, HAVING ONLY ESSENTIAL PARTS]
DISTINCTION, HAVING MARKED CHMARACTERISTICS;

® A LIST OF PERSONS INTERVIEWED APPEARS AT THE END
OF TMIS APPENDIX, P, 63,
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PROPORTION, EACH PART HAVING |ITS PROPER

VALUE, THE DESIGN OF PRINTED LETTERS,
THEREFORE SHOULD BE OF A FORM THAT I8
FAMILIAR, SHAPED AGCORDING TO THE PROPORe ;
TIONS WHICH ARE NOW ACCEPTED AS TRADITIONAL,"*

"WITH REGARD TO THE COLOR OF INX ON PAPER,
THE PQLLOWING HAS BEEN GIVEN AS AN ORDER
OF LEGIRILITY: BLAGCK ON YELLOW, GREEN ON
WHITE, RED ON WHITE, BLUE ON .WHITE, WHITE
ON BLUE, BLACK ON WHITE, YELLOW ON BLACK,
WHITE ON RED, WHITE ON GREEN, WHITE ON
BLACK AND RED ON YELLOW."

1T IS REALIZED THAT EXPERIMENTAL RESULTS BASED ON
PERSONAL ABILITIES AND OPINION REQUIRE AN EXTREMELY
LARGE NUMBER OF TESY CASES FOR SUBSTANTIATION.
BECAUSE THE SCOPE MERE I8 LIMITED, THE CONCLUSIONS
REACHED IN THIS ANALYSIS MAY NOT BE THE ULTIMATE.
HOWEVER, THEREZ WAS AGREEMENT ON THE PART OF THOSE
CONSULTED AND TESTED THATY THE RESULTS WERE USEFUL

AND ADEQUATE.

AS AN INITIAL POINT FOR EXPERIMENT, THE LETTER 8I2E
WAS DETERM INED FROM THE "SNELLEN" EYE CHART WHICN
IS CONSIDERED AS A STANDARD IN THE OPTICAL FIELD,
A8 SUGGESTED BY DR. JOHNSON AND SUBSTANTIATED BY

OTHER SPECIALISTS, VISION OF 20/70 wAS CONSIDERED

* J. C, Tarr, How To PLAN PRINT, (LONDON 1848),

ﬂ’n 3 - ‘o

*¥ BgN SHERBOW, EFFECTIVE TYPE « USE FOR ADVER-
Ti18iNG, (NEw YORK 555?;, PP. 7% - 17,
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A FAIR POINT AT WHICH TO ESTABLISH THE SIGHT LEVEL
NECESSARY FOR SAFE AMBULATION, THE LETTER HEIQHT
WHICH CORRESPONDS TO THIS VISUAL LEVEL WAS TAKEN
FROM THE CHART AS APPROXIMATELY 1.1 INCH, HOWEVER,
THE READING DISTANCE INVOLVED IN THIS TEST 18 20
FEET AND THE REQUIREMENT FOR THE VSl 18 30 reer.
SINCE THE 81ZE 1§ DIRECTLY PROPORTIONAL TO THE
VIEWING DISTANCE, THE CORRECTION FOR AN EXTRA 10

FEET MAKES THE LETTER MHEIGHT FOR INITIAL TESTS

1.65 incues. (1.1 x 30/20)

THIS LETTER MEIGHT COULD BE USED IN THE FINAL
SOLUTION; HOWEVER, THERE IS REASON TO ATTEMPT
SOME REDUCTION IN 8122, TME OVERALL DIMENSIONS
OF THE VS| ARE DEPENDENT ON THE ROLL SIZE AND THE
WINDOW OPENING, BOTH OF WHICH ARE DETERMINED BY
THE LETTER MEIGNT. ANY REDUCTION WHICH COULD BE
AGCOMPL | SHED Wi THOUT DETRIMENT TO THE FUNCTION

WOULD BE A DEFINITE ADVANTAQE.

THERE WAS SOME INDICATION THAT THE VISUAL LEVEL
or 20/70 ESTABLISHMED BY THE CHARTS COULD BE DUPL |-
CATED WITH SMALLER LETTERS WHEN APPLIED TO NORMAL

READING. THIS LEVEL INCLUDED A MARGIN OF BAFETY
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WHICH COULD BE UTILIZED TO SECURE SOME DESIRED
REDUCTION IN THE LETTER 81 2E FOR THE APPLICATION
IN THE VS8i. THE FOLLOWING PARAGRAPHS DI SCUSS TME

VARIOUS FACTORS WHICH HAVE A BEARING ON THIS POINT,

THE OPTICAL TESTING CHARTS ARE MADE TO ACCURATELY
MEASURE A PERSON'S VISION., THEY DO NOT ACTUALLY
INDICATE ABILITY TO READ STANDARD TYPES OF THE
SAME S1ZE AT THE SAME DISTANCE. TO INSURE THAT
THE TEST BE MORE ACCURATE, THE LETTER SHAPES ARE
VARIED FROM COMMON TYPES AND THEIR ORDER IS SUCH
THAT NO WORD I3 FORMED, THIS 18 DONE TO ASCER-
TAIN THAT YHZ PERSON BEING TESTED 1S ACTUALLY
SEEING EACH LETTER, RATHER THAN GRASPING A USUAL
ARRANGEMENT OR MEANING AS IS DONE IN NORMAL

READING.

AN ADDITIONAL AID TO LEGIBILITY WHICH I8 NOT
INCORPORATED IN THE TEST CHARTS 1S THE MORE |DEAL
COLOR SUGGESTED BY EVERY PERSON INTERVIEWED AND
INDICATED IN REFERENCE MATERIAL. THE SPECIAL .
cr?:er OF YELLOW ON THE EVE IS NOT A NEW DI SCOVERY,
AS EVIDENCED BY THE FOLLOWING, PUBLISMED IN 1828,

"THE EYE 1S NOT EQUALLY SENSITIVE TO ALL
COLORS. A YELLOW-GREEM LiGHT OF THE SAME
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INTENSITY PROVIDES MORE LIGHTING EFFECT
UPON THE EYE THAN DOES A REDOR VIOLET
LIGHT, "

ALTHOUGH WHITE REFLECTS APPROXIMATELY 00% oF THE
LIGHT INCIDENT UPON IT AND THE YELLOW SPECTRUM

BAND REFLECTS ONLY 75%, THE YELLOW AND BLACK COMBI-
NATION SEEMED TO HAVE A GREAT AOVANTAGE,*¥

MR. FREEMAN, AN ART DIRECTOR, SAID THE FINDINGS

IN THE FIELD OF ADVERTISING WERE DEFINITE ON THIS
POINT. "WHEN CONTRASTED WITH BLACK, THE YELLOW
GIVES THE MAXIMUM DISTINCTION WITH THE MINIMUM

Df STURBANGE, " #

IN AN ATTEMPT TO FURTHER IMPROVE LEGIBILITY OVER
THAT OF THE TEST CHMARTS, A VERY SIMPLE AND PLAIN
TYPEFACE WAS SUGGESTED BY THOSE QUESTIONED. THE

DI STORTED TYPES USED ON THE CHART ARE QUITE CON=
FUSING, THIS IS LARGELY BECAUSE OF PROMINENT
SERIFS AND UNBALANCED FoRrMS. (NOTE THE "E® anD "B%,

"FR AND "P® . WOW AND "C*, pAGE 53)

¥ Q. A, ATHERTON ECTRICAL ADVERT! 8ING.( GENERAL
ELEcTRIC 1925), ol e

¥  REFLECTION PERCENTAGES, 'FUNCTION OF COLOR ON WALLS,
SHERWIN WILLIAMS PAINT COMPANY, ,

£ RoBERT FREEMAN, FOOTE, CONE AND BgLDING,
LOS ANGELES, CALIFORNIA



- 59 - APPENDIX A

THE TYPES SUGGESTED FOR MAXIMUM LEGIBILITY WERE
THOSE W!ITHOUY SERIF AND CLOSE TO THE "GorHicH
PAMILY., TME TYPEFACES CHECKED FOR PQSSIBLE USE
IN THE VS| WERE NEWS GOTHIC, FUTURA, COPPERPLATE
GOTHIC, HEADLINE GOTHIC, SANS SERIF (KABEL),
ALTERNATE GOTMIC AND THE FINAL CHOICE, ERANKLIN
GOTMIC, ALTHOUGH THERE §8 LITTLE DIPFERENCE IN
ALL THE VERY PLAIN, SIMPLE FORMS LISTED, THERE
PROVED TO BE A SLIGHT ADVANTAGE FOR FRANKLIN
GOTHIC IN THES APPLICATION BECAUSE OF WEIGHT AND
SOME MINOR REFINEMENTS IN FORM. THE CHARACTERS
WERE HEAVY ENOUGH TO MAKE A VERY DISTINGT VISUAL
IMPRESSION, YET THE CENTERS OF CIRCULAR LET TERS
DID NOT CLOSE UP, FRANKLIN GOTHIC WAS ESPECIALLY
Q00D WHEN "BAOCK LIGHTED", A SUBJECT DI SCUSSED ON

PAGE 59 OF THIS SECTION,

TO PROVE THAT THE FACTORS JUST COVERED! USE OF A
STANDARD TYPEPACE, LETTER ARRANGEMENT WHICH FORMED
A WORD, AND BETTER COLOR CONTRASTS, DO HAVE A FAVOR-
ABLE EFFECT ON THE OPTICAL TEST, THE FOLLOWING
EXPERIMENT WAS GONDUCTED, FIFTEEN PEOPLE WERE

CHECKED ON A BTANDARD EYE CHARY.®™ CACH PERSON

* AMERICAN OpriCAlL Company, TEST CHART # 1037,
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ESTABLI SHED THEIR VISUAL LEVEL AS DETERMINED BY
THE SMALLEST ROW OF LETTERS ON THE CHART WHIGH
COULD BE RECOGN|ZED WITH ONE EVE. AFTER THiS
LEVEL WAS ESTABLISHED, A TEST WAS MADE USING A
WELL KNOWN WORD PRINTED IN GOTHIC OF A SMALLER
$12ZE THAN THAT WHICH CORRESPONDED TO THEIR RATING,
IN EVERY CASE, THE PERSON WAS ABLE TO READ THE
WORD WITH LESS EFFQRT THAN THE INDIVIDUAL TEST
LETTERS, WHEN USING BOTH EYES AND A COLOR
COMBINATION OF BLACK ON YELLOW, A WORD OF STILL
SMALLER TYPE WAS RECOGNIZED. THIS PROPORTIONATE
DECREASE IN SIZE RESULTING FROM THE ADVANTAGES

DI SCUSSED WAS AVERAGED AT APPROXIMATELY 25%, THE
EFFECT INDICATED THAT LETTERS OF A SMALLER SIZE
THAN 1.65 COULD BE USED IN THE VS| WITHOUT REDUCING
THE LEQIBILITY. THE FINAL CHOICE WAS MADE ON TME
BASIS OF THIS EXPERIMENY AND THE LETTER MEIGHT WAS
SET AT 1.25 iIncHES. (1.65 x 75%)

»

HAVING ESTABLSHED THE OTHER FACTORS, THERE WAS
THE LAST ITEM REGARDING ILLUMINATION WHICH HAD Y0
BE& SOLVED, THERE WAS SOME QUESTION OF THE COMPAR-
ATIVE ADVANTAGES BETWEEN LIGHTING AN OPAQUE PRIN-
TED SURFACE FROM THE FRONT AND "BACK LIGHTING" A

TRANSLUCENT SCREEN. THE SOURCES QUESTIONED ON THIS
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POINT WERE NOY COMPLETELY iN ACCORD ALTHOUGH THERE
WAS A SMALL MAJORITY IN FAVOR OF TRANSMITTED LIGHT
OVER REFLECTED LIGHT. THE EXPERIMENT MADE YO
DEVEAMINE TMIS PACTOR DID NOT PROVE CONCLUSIVE
BECAUSE ADEQUATE ILLUMINATION COULD BE SECURED BY
€I THER METHOD, STRIPS WERE LETTERED ON CARDBOARD
AND TRACING GLOTH, USING THE SAME WORD, ALPHABETY
B81ZE AND COLOR COMBINATION, THE ONLY RESULT DRAWN
FROM THESE EXPERIMENTS WAS THAT BLACK ON YELLOW
SEEMED A BETTER COLOR ARRANGEMENT THAN YELLOW ON
BLACK, HOWEVER, SINCE IT WAS A DESIGN ADVANTAGE
TO MAKE THE UNIT COMPLETELY SELF~CONTAINED BY
LIGHTING FROM THE INSIDE, IT WAS DECIDED TO USE
"BACK LIGHTING",

TO DETEAMINE THE PROPER LEVEL OF ILLUMINATION FOR
THE CURTAIN, A "ROUGH™ VS| WAS MADE FROM A BIX,

A SAMPLE LETTERED STRIP WAS PLACED IN AN OPENING
IN ONE FACE AND VARIOUS LIGHTING ARRANGEMENTS FOR
12 VOLY OPERATION WERE TRIED INSIDE, A SINGLE
SOURCE OF 25 CANDLE POWER WAS USED FIRST, THIS
WAS FOUND UNSATISFACTORY SECAUSE OF INTENSE HEAT
AND LIGHT CONCENTRATION . TME NEXT ATTEMPTS WERE
VARIOUS COMBINATIONS OF SMALLER BULBS., FOR THESE

TESTS, THREE AND SEVEN CANDLE POWER LIGHTS WERE



- 62 - APPENDIX A

USED. A SATISFACTORY SOLUTION WAS THREE OF THE
6 « 12 VOLT, THREE CANDLE POWER #68 MAZDA LAMPS
SPACED ACROSS THE CURTAIN ABOUT 5 INCHES BEHIND
iT. THESE SMALL LIGNTS GAVE ADEQUATE DI SPERSION
AND OFFERED ABSOLUTELY NO PROBLEM OF HE