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ABSTRACT 

Since 1937 the automobile instrument panel has gained 

appreciably in i mp ortance as part of the interior design. The 

panel has also been receiving attention as an additional safety 

measure to meet the increa sing consumer de ma nd for safety factors 

in cars. The value of the panel as an influential sales point 

has been stre ssed so much by dealers that definite efforts are 

be ing made to make the panel more attractive and distinctive. 

The problem of designing an instrument panel for automobiles 

has been trea t ed froo the functional point of view. Careful 

analysis of market and consume r resea rch has been used to develop 

a lo gica l solution. Considera tion has been g iven to efficient 

instrument lay-out and convenient locet ion of cont rols and panel 
,, 

accessories . A method for the suspension installation of the 

panel has been devised for shock absorption using the principle 

of friction braking. A new application of crash padding has also 

been added to avert serious head and knee injuries to passengers 

in a ce ident s. 

I mproved instrument lay-out and lighting are claimed as 

additional safety meas ures in this design, and all superficial 

stylizing eliminated. 

1 
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INTRODUCTION 

The automobile, by virtue of its great utility,has become one 

of man's proud possessions, and has provided an almost unlimited 

field for the play of the whims of all designers. To the consumer 

the automobile has beco me an unusually useful commodity and a good 

investment. To the designer it has accorded a wonderful opportunity 

for research and making new applications of his scientific theories. 

To the salesman the car has g iven a chance for ingenious dis plays 

and study of new angles in human psychology. Today mechanical 

developments have to be coupled with the ever-changing, ever-increas

ing human requirements, and an all round improved design must be 

sent at freouent intervals to meet the requirements of the salesmen 

in the highly competitive field. 

A study of the history of au~omobile design will reveal the 

steady growth in i mportance of the interior design, and the in

creasingly effective role interior design is playing in the s a le 

ability of the car to a public that is growing to be extremely 

conscious of the possib ility of buying comfort and saf ety along 

with the rest of the car. With the increase in the numb er of cars 

plying the roads a nd the accompa.nying increa se in traffic accidents, 

the safety r egulations of the land are being revised and strictly 

enforced to insure the s afety of pedestrians and passengers. A new 

phase in design has the refore come into being, a phase wherein 

everything is calculated to meet the de mands of the consumer and 

the law. The instrument panel i s part of this changing phase in 
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design, and ha s become very important from both functional and sales 

points of view. 

The design of the instrument panel for automobiles enta.ils the 

fundamentals of instrument lay-out, with the dual purpose of place

ment of instruments in their logical sequence and location with an 

augmentation of the over-all appearance of the panel, and making it 

integral with the rest of the car design. With the introduction of 

safety features in modern designs, the instrument panel is giving 

additional functional value by offering itself as a safety device 

that can be effectively incorporated in future designs. 

The purpose of the thesis problem is to meke a deteil study 

of the fun ctional and esthetic requirements of the auto mobile in

strument panel in order to arrive at a solution that will eli mi

nate all the defi ciencies of the existing panels, and incorporate 

features that ·will inake dri vine very convenient and safe. In ar

riving at such a solution a study has also been made of the re-

quirements of the consumer and the r.ianufa cturer: 

I 
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HISTORY OF A UT0r£0BILE DESIGN 

Introduction: 

In order that th e design of the instrument panel be integral 

with the design of the auto mobile, a study was made of the develop

me nt of the a utomobile and its relationship to the evolution of the 

instrument panel. A brief sumrn2 ry of such a study is given in this 

section. 

History of Automobile Desigg_: 

The complete period of automobile design development can be 

divided into four stages: 

1. The stage of fundamental development (ending 1911), during 

whi ch period mechanized tra nsportation was replacing the 

horse carriage. The desi gn of the car body and the interior 

was more or less following the pattern of the costlier 

carriages, the main effort being in the development of 

efficient and powerful engines. 

2. The second stage was that of fast mechanical development 

' (1911 - 1926). Buyers in this period were demanding better 

designs. The manufacturer was striving to introduce more 

economical and popular cars. 

3. The third stage (1926 - 1934) set the pace of development 

in fuel research. Metallurgy helped to build stronger and 

safer cars. Greater speeds and traffic density created a 

demand for higher safety factors and easier riding. Com

petition in selling cars was increasing. But most of the 



development wa s conf ined to mechanical details and 

improvements. Soon after the depression of 1929 there 
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was an i nnova tion in a uto mobile desi gn . Manufacturers 

tr i ed to stimulate the desire to buy cars , and new designs 

emphasized app ea r a nc e and comfort. The stream-lined body, 

grille for radiators, fender head-lights, increased bag

ga ge space, better vision, easier cont r ols attracted more 

attention of the designer and the c onsumer. 

4. The fourth stage can be c onsidered as the design develop

ment period (1935-to date). The increa se in the standard 

of living has increa sed the urge to buy c a. rs. American 

business has b een exploiting this des ire with all the 

available ingenuity, research and t echnica l skill. Tod~y 

a new standar d of social sta tus ha s been established based 

on t h e ownership of cars a nd the t ype of cars owned. 

Design ha s b e en striving for distinctiveness , luxur i ous ,, 

compliments, pa ssenger comfort, and much of the effort ha s 

also be en to ca tch the eye of the wo man who ·is b ecoming 

a n increasingly i mporta n4 but difficult, consumer. Con

sumer s urveys are be i ng made all the time, and salesmen 

a re watching the cha n ges in fashion and sentiments . 

Driving is b e ing made easier for th e woma n , the a erodynami c 

qualities a re being i mproved for speeds exceeding fifty 

mil es per hour. The placing of the engine in the re ar is 

no longer a r em ote possib ility, and, though design changes 

were made piece-meal hitherto, r adica l changes in design 

are possible in the future. 



6 

Importance of Car Interior Design: 

Until recent times the design of t he automobile interior has 

been almost an after-thought, with no motif other than arranging 

some seats for passengers. With the advent of speedy travel for 

which the automobile became more and more suited, the interior drew 

more attention fr an the designer as a veritable means of providing 

comfort and attractive appearance. Require ments of human comforts 

in the case of long-distance travel is still a subject of intimate 

study. 

Designers have been confronted with many limitations in their 

work on interior design, mainly because of the limitations imposed 

by the functional duties of the various items. The trend in the 

design of the interior has b -=; en a conformity to the general theme 

of car design in its lay-out and color. 

The instrument panel received the same tre nt ment g iven the 

interior of the car. Until very recently it merely served as a 
~ 

place for mo0nting the ba sic ins t ruments and to hold the controls. 

Since 1937 the instrument panel has undergone radical- changes in 

the details of instruments as well as the compliments. Today the 

manufacturer and the designer contend that the panel has become an 

item of distinction, and advertise ments and salesmen are more 

loquatious of t he qualities of. the panel. 

But in their anxiety to impress prospective buyers, many a 

designer has grossly ignored th e functional duties of the instru

ments and have tried to score mainly by stylizing. In fact, some 

of the desi gns have bec ome positively dangerous to the driver 

because of their complex shapes, shiny complime nts and light

reflecting surface finishes. The instrument lay-out itself has 
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been detrimental to safe driving and the quick assessment of the 

performance of the eng ine and the conditions of driving. 

Conclusion: 

It is obvious from the previous discussion that the instru

ment panel has been ga ining in importance both in its scientific 

application for the safety of driving as well as a sales point. 

But the design treat ment g iven is far from satisfactory in many 

cases because of the over- emphasis given its styling. If future 

designs have to insure s a fety of pedestrians and passengers, the 

design has to be conside red from the safety angle, and efforts 

have to be made to exclude items that do not contribute functional 

ly to the panel. At the sa me time full consideration has to be 

given to the comforts of the driver and the front seat passengers . 



CONSUMER PSYCHOLOGY AND DESIGN TREND 

Introduction: 

The extent of the influence of appearance and style on the 

sales of automobiles, and the psycholog ical factors that 

directly and indirectly influence design, were made subjects of 

study to obv iate defects in the design of the instrument panel. 

Sales Analysis: 

For th e purpose of this study automobiles belonging to 

th e low- price and medium-price cla ssifications were chosen. 

The s2.les of t hese cars were compared with each other and with 

the total sales of all cars made by the manufacturers . 

Figure I gives the sales of the low-priced cars--Ford , 

Plymouth, and Chevrolet; Figure II gives those of Chrysler, 

Buick and Studebaker; and Figure III represents the sales 

(total) of all models made by three of the manufactDrers-

General Motors , Chrysler, and Studebaker. 

It can be said that the upward and downward trends in sales 

are closely followed by all the curves , all curves experieµcing 

a similar percent age of increase or decrea se. This similarity 

also extends to the total sales curves. 

The similarity in the nature of the curves may be con

sidered as due to the f act tha t design as such has only limited 

influence on sales, but that ther e are severa l f actors connected 

with the business cycle tha t influence sales%. So f a r as 

* "Dynamics of Automobile De mand" - G. M. Pub. 1939 

8 
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TABLE I: TOTAL SALES OF AUTOMOBILES {~ 

( Re fer Fi s s .1 and 2 ) 

TYPE TOTAL X 1000 

35 36 37 38 39 40 41 
Chrysler 40 58.7 91.6 46.1 63.9 100. 143 

Buick 87.6 160.6 205.2 166.3 218.9 295.5 308.6 

Studebaker 39.5 67.8 70.0 41.5 84.6 102.2 114.3 

Chevrolet 656.7 930.2 768.0 464.3 598.3 853.5 880.3 

Ford 826.5 748.5 765.9 363.6 981.5 542.7 602.0 

Plymouth 382.9 499.5 462.2 286.2 348.8 440.0 452.0 

'/4-
11 Auto mobile Facts and Figures 11 

- A. E. A. Publication 
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.. ;~ 
TABLE II: TOTAL SALES OF ALL -MODELS BY MANUFACTURERS 

( Refer Fis: 3 ) 

TOTAL X 1000 

MAKE 32 33 34 35 36 37 38 39 40 41 

Chrysler 191.4 385 432 629 851 8$3 472 641 809 901 

G. M. Corp. 455 647 752 1052 1467 1414 847 1159 1625 1765 

Studebaker 42 36 42 39 67 70 42 84 102 114 

'-~ 
11 Automob ile Facts and Figure s " - A. M.A. Pub. 
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appearance and other features are concerned, it may be said 

that there has been a close follow-up on t he over-all design of 

the different types of cars, perfunctorily reflecting the require

ment s of the consu mer. Moreover, buyers have been led into the 

purchase of certain types of cars belonging to the price classi

fication they preferred to buy from. Once a purchase is made 

the consumer is likely to stay in that classification because of 

the transitive value of the car, and the benefit of II trade-in11 

purchases. 

Consumer Psychology: 

It took the automobile industry more than two decades to 

give any serious consideration to the case of the customer and 

his requirements. Today the consumer seems to hold the key to 

automobile development. 

The buying motive can be said to be guided by the desire for 

quick trans portation, social recognition, and the enhance ment of 

prestige. The first factor has induced i mprove ments in safety, 

comfort and economy with t he incumbent i rnprovements _in vision, 

lower center of gravity, more effective controls, and instruments 

that more truly impart a message. The introduction of the chrome 

trims in 1938 and its increasing application is one of the indi-
~ . 

cations of consum er demand for luxurious compliments and appear

ance. The housewife has typified the automobile as an obvious 

si.gn of social superiority. This has made the consumer less 

interested in the basic features of mechanical i mprovements and 

made him or her look for novel items, expensive looks and more 

equipment and details in the car. 



Circumscribing these buying motives are factors like tradi

tion that are pressing for recognition to a certain extent. 
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Abrupt changes in appearance and design of details have increased 

sales resistance. The natural desire of the manufacturer for 

economy in production, and slow obsolescence have also reduced 

the tendency for radica l change s in design every year. 

An exception to this argument seems to be already in the 

field. The Studebaker 1947 models are bold departures from older 

designs and see m to have become popular. It is, however, too 

early to draw any final conclusions from available sales data. 

Recent consumer survey cond ucted by the Popular Science 

W~gazine indic a ted that an analysis based on apparent c onsumer 

de rr.ands may lead auto mobile designers into erroneous conclusions. 

The survey pointed out that (1) buyers, in general, are not well 

informed about, nor can they keep cace with, the technolog ical 

changes made day by day; (2) buyers have not acquired full know

ledge of what is available in the ~arket to satisfy their demand, 

and are not a ware of what manufacturers are capable , of g iving 

them; (3) buyers are increasingly de manding better ap pearance, 

sturdiness and safety. 

Safety Feature: 

:~mphasis on saf ety f eatures is very much on the increas e on 

all cars. The front grille and bumper design have been putting 

an accent on the s afety theme by appearing more solid and sturdy, 

thus typifying the structure of the ca r. Salesmen claim that 

this is g iving the m an edge on competitive selling against those 

not exhibiting the features to the same extent. 



A det ailed discussion on t he safety fe a ture will be made 

l a ter jn t he Section on r,Shock Abs orption. tt 

Conclusion: 

16 

From the foregoing d i s c uss ion it may be asserted that the 

instrument pane l a s part of t h e design will p lay a mor e i mp ortant 

role as a sales po i nt , a nd wi ll have to appear more fu ncti onal , 

incor p ora t ing s afe ty feat ures. 
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CONSUMER 80:NS ULT AT ION 

It ha s b een t h e practice in i ndustry to ev a luate con s ume r 

re qu ire ments c oncerning any prod uct i n ord e r to d esign and produce 

a prod uct tha t will g o into the market with the least a mount of 

sales resistance. The auto ~ob ile industry has made c onstant 

efforts to predetermine the wants of prospective buyers be long

ing to different cross-s e ctions of society. "Reports on s pecial 

fe a tures and deta ils of appoint ments a re co mp iled fro m surveys 

made among motor enthusiasts--practical motorists who have more 

than a pa ssing interest in motor cars." ·H· 

But, since 1945, the designe r s hav e b e e n cautiously watching 

the outcome of consu me r resea rc h , a nd t he te nde ncy now s eems to 

b e not to ac c ept e nt j r e ly t he re sult of consumer ques tionnaires. 

I n the e nte r prise unde r tak en by the wr i t e r to question 

me mbers of the b uy ing p ub lic and a"'uto-dealer s on i te ms typ ifying 

cons ume r trends, a simi l a r experience wa s encountered . The 

auestionnaire wa s r estr i cted to the f eatures of the in s trument 

pane l tha t the avera ge con s ume r would des ire to have. The 

questionnair~ with the more re presentative answers, have been 

reproduc e d below. The re a ction of the persons to the question

na ire and t he ir pre sent a tion of answers ha ve not b e en too 

convincing to be acce pted as fina l. Th e answers give n by the 

avera ge consume r te nded towar d s favoring t h e cond itions to which 

they have be en accustomed, and the answers fro m the d ea lers ha ve 

--------------------------------------
•;t- " Automobile Res ea rch"--G. N . Repor t, 1939. 



been mostly in the nature of s a les talks on the type of cars 

they were selling at the time. 

Therefore, it was dec ided that it will be safe to assume 

t ha t the public can be g uided into the acceptance of designs 

that have obvious advantages such as convenience, richness of 

appearance and additional safety factors. The result of the 

field survey wa s retained for guidance to decide cases of con

troversial issues. 

Questionnaire: 

18 

The questionnaire wa s presented to individuals that were 

considered representative o~ different sections of society. This 

group comprised a pproximately twenty students, twenty-five women 

and twenty-five men motorists. Eight dealers in automobiles were 

also ouestioned. A report was received from the Sales Department 

of the Hudson Motor Company on t he subject of t he questionnaire. 

Thi s report compared favorably wi\h the majority answers given by 

the group questioned by the writer. 

The questionnaire and the answers given by the majority are 

reproduced below: 

(Please state your preferences on the follo wing items con-

cerning the instrume nt panel for your future car.) 

Q.uestions 

1. Smaller or l a r ge r numbe r of instruments? 
2. Larger size instruments? 
3. Speedometer in front the driver or on 

his side? 
4. What kind of dial indicator, pointer 

or othe r type? 
5. Rectangular or circular type of dial? 
6. Push-pull or rotary type controls? 
7. Spherical or.rectang ula r knobs? 
8. Larger or smaller radio grilles? 

Answers 

1. Large r 
2. Yes 

3. Right side 

4. Pointer 
5. Circular 
6. Push-pull 
7. Spherical 
8. Same as existing 



9. More or less chro mium? 
10. Increased use of plastics? 
lL What material for the panel? 
12. Any change in size of glove compart ment? 
13. Grain finish or plain? 
14. Do you think the instrument panel has 

gained in importance? 

15. Any complaints? 

19 

9. Same as now 
10. No 
11. Steel 
12. Larger 
13. Both 
14. As a s a les 

point very im
portant. 

15. Glare from chrome. 
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A STUDY OF TH E: INSTRUMENT PANEL 

Int rod uct ion: 

The automobile instrument panel is becoming more and more 

a case for satisfactory instru mentation on account of the in

creasing number of instruments and controls to be located on it. 

Space has limited the nu mber of instruments used to somewhat less 

than what the buyer will probably like to have. This is a bless

ing in disguise since, otherwise, the danger of crowding off the 

more important instruments would be imminent, making it more 

detrimental to safe driving. 

The advent of long-distance driving at higher speeds and 

the increasing night travel, have added to the re q uire ments of 

the instrument panel. The increase i n the size and accessories 

of the car have necessitated more~control positions with an 

adequate over-all lay-ou~. 

In addition, t he panel design has to strike a medium between 

the utilization of the primary functions of the instruments of 

giving vital informa tion on t he performance of the car to aid the 

actual driving operation, and the styling combining the beauty 

of the instruments, their t ransparency, accuracy and motion, to 

form a balanced form, within the limits of th e panel, to satisfy 

both the ma le and female buyers. 

The problem of instrument panel design may be sub-divided 

into the following Sections: 

1. A basic study of automobile instruments and accessories, 
their functions and relative importance in the over-all 
lay-out; 
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2. Survey of existing panel iesigns; 
3. The manufacturers' r eq uirements; and 
4. The solution. 

Automobile Instruments: 

Automobile instruments are mostly contriva nces to indica te 

the condition and perfor mance of the engine which is the prime 

force operating the car. The series of essential instruments 

are: 

1. 
2. 
3. 
4. 
5. 

Speedo meter 
Gasoline gage 
Oil pressurA gage 
Batt e ry c ha r ge and 
~ater t emperature 

discharge a mmeter, a nd 
gage. 

Nost of the modern instruments use the D'Arsonval moving 

coil milliammeter movements or similar principles. The D'Arsonval 

instrument move ment has been highly developed a nd the instruments 

a re sufficiently accurate. Very little service trouble is en

countered. 

Temperature indic a tors use thermocouple arr angement, wi th 

the Constantan-Copper leads placed under the spark-plug, the 

othe r ends fixed on the indicator at the panel. 

Gasoline gages are mostly e lectric r emote reading liquid 

quantity indicators, wherein a float operates a variable resist

ance c hanging t he amount of current ·flowing through the indicator 

movinr coil, according to the leve l of the fluid. 

Spe edometers tha t are t a c h ome t ers having sma ll d-c genera-
I 

tors ope r a ted at definite ratio of the engine speed and connect ed 

to volt meters c a libra t e d in RPM , s e e m to be gaining popularity 

since 1945. 

011 pressure gages usually a re instruments that pick up 

indic2.tions of pre s s ure and mov ement close to the source and trans

mit the se indications electrics lly to the gage. 



All the instruments depend up on minute fo r ce s for their 

I 

actua tion and their ope ration may be i mpa ired by shocks and 

vibrations. They ha ve to be properly mounted and ~Bela ted fro m 

vibration sources. The usua l prac t ice is to use standard vibra

tion-absorbing separators. This kind of mounting r ed uces the 

amplitude of vibra tions picked up by the pa nel. 

The style and size of i nstruments and their dials are not 

standardized for obvious reasons. 

Accessories: 

Of the important accessories that a re usually found on the 

pa nel of modern ca rs, t he following merit some discussion: 

1. Radio unit 
2. Light switches 
3. I gnition lock and s witch 
4. Cigarette li ght e r 
5. Heat er control, and 
6. Starter switch. 

The automobile r a dio unit i s v ery co mpact, special ly d e-
,.,. 
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signed for the car, and hence custom-made in various sizes, boxed 

to fit into the space available between-the instrume nt panel and 

the fire- wa ll. The weights o f thes e units vary fro m fifteen to 

twenty-five p ounds. The speaker is usually an external separate 

unit, installed close to the i nner surfa ce of the panel. The 

speakers h ~ve been d eveloped into circula r or ova l shapes, the 

for me r being more popular due to their alleged better fidelity. 

The avera ge diameter is about seven inches. 

Almost a ll t he radios a re provided with automatic press

button type selection as well as independent selection knobs. 

The press-button switch levers operate mechanically or electric

ally mechanisms that move the tuning condenser by the desir ed 
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amount of turn . Sing le s witcnes t hat tune diffe r ent stations at 

succe s sive pressing, have also been developed as may be found on 

the Chevrolet 1941 models. 

Light switches and h eater controls have rotary or push-pull 

type controls with a rela tively short action. So me of the light 

controls utilize both the push-pull and the rotary motion, the 

first to switch on differ ent numb e r of lights, and the second to 

increase or decrease the intensity of light. Most of these 

switches are sub-standard units that are usually installed to

gether in a group. 

Cigarette lighters which are now more or less st a ndard equi~ 

rnent on all cars, use a heating coil that gets hea t ed by short

circuit current when pressed into the socket. The unit pulls it

self out of the socket by the action of the heat-expanding split 

sides. 

Ignition lock and switch is a simple rotary type of sub-,, 
standard switch to which all the terminals of the electrically 

ope rated instru me nts and acce s sories are attached. I~ach car has 

its own standa rd type. 

Starter switche s a re loca ted on the pa nel on most of the 

modern cars, the tendency being to pla ce them on the left b a nd 

side of the driver. 

Manufacturer's Re a uirernents: 

Automobile production is b a sed on the line syste m, t h e 

entire as s embly being broken down into several sub-asse1~lies for 

fast production. In most cases the instal l ation of the instru

ment panel is done in two stages--first, the insta llation of the 
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skeleton pane l during the body asse mbly whi ch is done i n a. mor e 

or l ess auto ma tic asse ffibly arrange ment by b ody builders; and 

second, at the ma nuf a cturer's assembly plant as the first opera

tion on the body after it is set on the asse mbly line. The as

se mbly procedure that follo ws may be described as: 

1. Install knobs 
2. Assemble instruments 
3. Tighten attachments 
4. Fix connecting wire s and rods to instrument lug s 
5. Insta ll radia tor 
6. Assemble hood and f enders 
7. Install lights 
8. As se mble body on engine 
9. Fix floor and flooring ma terial 

10. Test operation of engine an1 res p onse of instruments. 

The chasis is p l a ced on t wo side rails of the conveyer 

pe~mitting entrance ins ide through the sides and fro m below b e

fore the floor is asse mbled. 

Ins t a llation of instruments and wiring is facilitated by 

t h e avai l ability of moving s pace behind the panel prior to the 

assembly of the floor. 

So, it i s i mp erative t hat the instrument panel be designed 

so tha t: 

1. The panel board c an be asse mbled during the body assen:bl y; 
2. Instruments c a n be assembled a s a sub-assembly, prefer

ably on th e same mounting; 
3. All connecting wire me,y be enclos ed in the same c asing 

or sheath to prevent loose ·w ires fro m hindering driving 
screws or othe r a ssembly opera tions, or fro m scoring the 
sides; 

4. Instrument sub-as s e mbly sha ll be easy to ha n dl e and fix 
on to the panel; 

5. All finishing opera tions can be accomplished prior to 
assembly; 

6. Most of the join:i.n g operations, such as that of ribs and 
stiffners, ma y b e done by ea sy operations like s pot 
welding. 

7. St a nd a rd bolts, screws, et c ., may be us ed in the assembly; 
8. All materials use d shall b e e a sy to handle , process and 

asse mble without gett ing scored or dent ed easily. 
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A Brief Survey of ~xisting Panels: 

A study of existing panels will indicate that, except 

for a few cases, more atte ntion ha s b e en g iven to the styling of 

i n struments, placement of controls, and the design of the facia 

board, r a dio grilles and the clock. Although attempts have been 

ma de to take a dvanta [ze of ne w ma terials and processes, fe w panels 

e mphasize the unity of the functional theme. The efforts seem to 

have been dir e cted mainly in creating a lu xurious app earance b y 

over-ernpha sizing design a.nd beauty. 

Su mmarizing the ma in defects i n the various panel designs it 

ma.y be stated that there has b e en: 

1. A liberal use of chromium on dials, grilles, etc., that 
has increa sed sun-light reflections, especially when the 
sun is in the zenith (Plate I and II top); 

2. Unsatisfa ctory color combinations on dials which make it 
difficult to read the dials, color combinations that 
have be en mainly guided by appea rance (Plate I); 

3. Improper locations for instruments; they are either too 
low or too f a r f rom the driver (Plates I and II top); 

4. Cramp ing of dial readin5s (Pla te III top); 
5. Too many proj ections of coptrol knobs which are still 

dang er spots in ca se of accidents ( Plates I and II) 
6. Controls are scatt e red or located too low, necessitating 

slight stooping of the body or turning atte ntion away 
from driving for their identification (Plates I, II & 
I I I); 

7. Improper desi gn of controls (Plate II bottom); 
8. Over-emphasis of rad i o grille work, which serves no other 

purpose but suppo sedly enha ncing the bea uty of th e panel 
( Plates I and II top); , 

9. Loc a tions of clocks too far a wa y fro m the driver, the 
size of the cloc k d esigned to b a l a nce th e s peedomet e r 
dial design (Pla tes I, II and I I I); 

10. Insufficient room for t h e g love compart ment which s hould 
be larg e enough to se r ve any useful purp ose (Plate I); 

11. No shock absorbing arrange ~ents to as s ure so me protection 
to the pass engers a long-side the driver. 

Conclusion: 

For a n instru ment pan e l to b e functi ona lly a dequa te and to 

be within the re quire ~ents of t he manuf a cturer a nd t h e c onsumer , 
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the designer has to review t he proble m i n terms of new ma t e rials, 

processes , a nd arr ive a t a solution which is simple, functional 

a nd efficient, a nd at the sa me time c omposed in such a manner a s 

to be esthetica lly inte gral wi t h t he design of the r e st of t h e 

automobile. An a tte mpt to a rr i ve a t such a solution will be 

described in t he follo win g sections of t h is thesis. 









SHAPE OF TH E Il\J STRmEHT PANEL 

Introduction: 

The shape of the ins t ru ment panel in mo s t of t h e modern 

ca r s may be se en to b e bas ica lly rectangula r, the variations 
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made b e ing ma inly to conform with the s tyli z ed designs t hat have 

variow s ly distributed the ins truments and controls and appoint

ments. It may also be observed that a cert e.in amount of sy mmetry 

has be en maint a ined in most of the panels about t he central l ine 

for the sake of insta lling instruments on the right hand side, 

on t h os e c a r s me s.nt for ; xport to c ountries that follow the rule 

of driving on the left side of the roa d. 

In determining the sha pe of the instrument pane l in subject 

design, conventions a nd co mmercial practice s were made subsidiary 

to ut i lity and function. 

Shape of Pa nel in Subject Design: 

(Plea se refer to Drawing Number 1-0.) 

Th e follo wing factors det e r mined the shap e in the subject 

design: 

1. A rect a ng ular sha pe wa s chosen bec a use (a) it e mphasizes 
the width of the c a r, creating a f ee ling of inc rease in 
seating accommodation and comfort; (b) it avoids com-
plications in production, although 
rectangula r shapes are considered slower opera tions; 
and (c) it helps to attain simplicity in desi gn. 

2. A flat front surface was chos e n to ( a ) present the maxi
mum surface fo r bett e r dis t ribution of i mpact loads in 
case a passeng er hits against it in the event of a 
collision; (b) it prevent s undue reflections from all 
d irections e specially fro m shiny surf a ces; and (c) helps 
in spot-welding of stif fners and mounting of acces s ories. 
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3. The fla t surfa ce was inclined 15 d e g . to the vertica l to 
( a ) bri ng t he ins truments and ac ce s sories a s closely 
pe r pend icula r to t he line of sight whe n v iewi ng t he 
panel; (b) off e r a gr ea ter surfac e to t he striking body 
in ca se of collisions; and (c) provide more kne e s pa ce 
for pa,sse ngeri.1. 

4 . The s i de of the panel f a cing th~ driver is brou2ht f or ward 
thre e inc hes to bring the instruments and accessories 
a s ne a r to t he driver a s possible without i n any way 
interfering with the operation of the gear shift lever 
under the steering whee l. 

5. Liberal bend a nd corner r adii we re g iven to (a) i mprove 
e sthetic qua lities of the de s i gn and (b) to f a cilita te 
sheet metal drawing ope r a tion. 

6. Ind epe nd e1"1' suspe ns i on mounting designed for shock ab-
s or pt ion as described under t he sect ion on II Shoc k Absorp
t io~. 11 

(The idea of symmetrica l design was not considered 
i mportant in vi ew of the f a ct t hat establishment of asse mbly 
pla nts in the countries to which ca rs are now exported is 
f avored. This will make it i mpe r a tive to manufa cture ite ms 
lik e t he i ns tru ment panel on the s pot.) 
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CHOICE OF MA TER IALS 

Brief Survey of Use of Materials: 

The automobile industry has applications for many of ~he 

more i mporta nt co mme rcial materials such as steel zinc alloys, 

and plastics. These a pplic a tion s may be summarized as follows: 

1. There has been an increased acce ptance of steel for the 
construction of all primary structures, the chasis, and 
many of the seconda ry structures. 

2. On account of shortage of steel plastics are findin g 
a dditional a pplications. Mostly acetates, acetate buty
rates and acrylics a re being used for a pplications as 
instrument clust e r pa nels, clock panels, dials, etc. 

3. La mina ted plastics a.r e finding extended appli c:at ions in 
the larger par t s, and exp eriments are still being con
ducted to build complete cha.sis out of fiber- g l a ss 
laminates. Paper l am inated plastics have been used for 
int erior panels, fe nders and be,ggage compart ment doors. 

4. Die-castings show indications of d ecreasing in favor, 
especially because of the extre me popula rity of st a mp
ings during the wa r e mer~ency. Steel st a mpings well 
handled, have bee n found to compar e favorably with die 
castings in cri s pne ss of det a il. 

Case Against Use of Pl a stic r£olding for Instrument Panel: 

Although much has b e en s a id about plastic automobile bodies, 

the matt e r is still in the e xpe rimental stage . As far as plastic 

instrume nt panels a re concerned no American c a r has exhibtted one 

yet. The panel itself is mad e of sheet steel, with large pla stic 

parts such as the glove compart ment door molded over steel, as 

may be found on Chrysler cars. (See Plate I I I). Other factors 

a gainst the use of plastic molding for panel c onstruction are: 

1. I nferiority of plastics in strength as compared to steel. 
They are r e latively brittle, and t h e y have not rea ched 
the ductility and toughness of steel. 
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2. Plastics a re i mpra ctica l to use for deep mold ing . Time 
of setting f or molding of lamina te s is too long (seven 
minutes to fifteen minutes), which would be uneconomical. 
Moreover, othe r manufa cturing op erations such as blank
ing , drilling a nd fastening of pa rts b y rivetting a re 
not possible wit hout a l ax ity in quality control. 

3. Faster color ed plastic lamina tes are costly, a nd most of 
the for ms of plastics which come in transparent and 
transluscent col ors r e nge in prices between thirty-five 
cents and one dolla r per pound. Even on a strength to 
weight b a s i s they n ea rly all cost more tha n metals.~"' 

1faterial Specifications for Subject Design: 

Instrument Pane l : 

S.A. S . 1010 or 1020 steel is recommended. Thickness: 
. 064 inch. This mate rial i s procurable as cold -rolled 
sheet steel a nd is the preferred s tock in automobile 
industry. Deep draws as the one re q uire d by the subject 
design can be successfully mad e probably in a sing l e 
opera tion if th e ha rdness of the stock does not exceed 
Rockwell B 50. ➔H:· 

To be bonderized and f j_nished as d e scr i b ed in th e secticn 
on nColors a nd Finishes." 

All Control Knob s: 

Use cellulose acetate butyrate plasticized ester corni;:ound 
(Tenite II or Rexenite). ~This p lastic has lower mois
ture absorption t han most of the othe r thermoplastics, 
better weather resistance, high i mpact strength, i m
proved finish and luster , resista n c e to distortion, and 
i s available in a va riety of colors by using acetate 
dyes. 

It can be inject ion molded rap idly, a nd ma chined e a sily. 

Holding Strip and Push Le v e r Kiobs: 

Same as a b ove. 

Instrument Dial Face- plate: 

Anodized 24 S-T Aluminum alloy sheets 1/8 inch thick. 
Easy to print colors on surf a ce. h'la teria l has high 
tensile streng t h (66,000 lbs/sq.in.) 

"Plastics vs. Me t a ls 11
- Me t a ls & Alloys. June 1946 

·)Hl- t1 Producti on Processes--The ir Influence on Design" - Bolz 
Page s 44-45 
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Dial Number Plate: 

Use methyl rnethacrylate sheet, clea r. It is ha rd, tough, 
t her moplastic tha t can channel the li ght. Thickness 
1/8 in. 

Fabric a tion technique using t his material is comparable 
to p resent s hee t metal methods in e conomy. 

To be formed to shape by the 11grease-forming" or er~u iva
lent method. 

Cut-out Cover Plate: 

Laminated glass 3/32 in. thick. 

Crash Paddin g : 

Semi-hard Koroseal No. 3 extrusidn 3/32 to 1/4 in. thic~ 
This material is a v e, ilable in v a rious colors, and i s 
highly resistant to water, heat, solvents and sunlight; 
it has stamina a gainst aging. 

To be bonded to the panel by using Goodrich Rubber Ce ment 
C-316-B or e qu iva lent. Th is is a non-vulcanizing , air
drying ce ment, that can be applied to the me tal surface, 
the padding placed on the surface and rolled ov e r tight. 
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LAYOUT OF THE I NSTRUMENT PANEL 

Intruduction: 

The l a yout of the in s trument panel shoul d be a proper 

arrangement of in struments and accessories mainly on the basis of 

their functional importance in order to have the most efficient 

arrangement for the convenience of driving . Such a layout ma y be 

evolved by a point-by-point considera tion of the factors involve~ 

Existing designs reflect some of the guiding f a ctors, thoug h there 

are deficiencies that have to be rectified a nd so me additional 

features incorporated to satisfy the customer's demand. 

Primary Factors Involved: 

The loca tion and gene r a l arrangement of the various instru

ments, ac ce ssories a nd control s c a n v a ry widely, but are mainly 

gove rned by: 

1. The sizes of ite ms and the space a vailable; 
2. The se q uence of importance of instruments and others 

with wh ich they are associated; 
3. The type of automobile; 
4. ~estrictions imp osed by the human element, a nd the con

venience to the driver and passengers. 

Secondary Factbrs: 

In addition to th e primary f a ctors mentioned a b ove the following 

secondary factors a re also to b e considered: 

1. Vibrations and s h ocks; 
2. Standard type of mountings; 
3. St a ndard control syste ms and thei r required locations. 

Instruments and Their Location - A Discussion: 

Standards have not been established in automobile instrument 

design, a,nd their sizes and forms have generally followed the 



theme of the panel for tho. t particular model. Instrument manu

facturers consider it economi cal to retool for either rnodific a -

tions or compl e te changes in i nstru ment design since production 

orders for instruments normally run into tens af thousands. 
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Although the lack of sta nd ~rdization of instrument design 

opens a broad field to the designer, it has increased the possi

bility of t he hazard that styling may submerg e the functional 

aspects. Cases where such unfortunate l axity is shown are not 

ha rd to find amongst the existing designs. 

Inasmuch as the instrument panel is also a place wherein 

the driver s eeks a sensation of restfulnes s and repose--it being 

always i n front of hirn--pe rhaps mo re cognizance of the likes and 

dislikes of t he driver has to be taken. 

:aut, in spite of t he f e.ct tha. t an average consumer--especial

ly the fe rra le--desires to feel tha t the automobile is a v e ry 

complica ted gad get re r:; uiring careful an :1
_ intelligent handling, 

.,. 
the fact r ema ins that from the p oint of vie w of easy and safe 

d riv ing, it is be t ter to have fewer instruments and , controls. 

"Re garding essential ins t ruments it see ms re a sonable to assume 

that the tendency will be towards a decrease in the number of 

sepa rate units."* 

Of the instruments, the speedometer is definite ly of prime 

importance, and should b e g iven a special conside ration if pro

secutions for over-speeding , and the incumbent traffic hazard, . 

are to be minimized. Resolving the problem of t he speedometer 

into its effective components it can be seen that: 

1* "Instrument Loe a tion" - Automobile Engineer, March, 1941 



1. The speedo me t e r view should be unobstructed; 
2. The dial should be such as to enable ca librations wide 

enough to make r eading easy and not confusing; 
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3. The location should be such that at no instance the driv
e r has to withdraw his eyes fro m the line of vision too 
long to get an accurate reading. 

Indirectly affecting the panel lay-out i s the design of the 

steering whe el. Almost a ll the mod ern cars h a ve steering wheels 

whi ch e.r e , i n effect, h orizontal s pokes joined to the wheel rim, 

t,he spokes re ma ining horizont a l when the c a r is steered straight, 

thus giving the driv er an open vie w of the section of the instru

me nt panel in front of him. The most logica l location for the 

speedome ter ~ould then be the space d ir ectly i n front of the 

driver, in line with his direction of vision. 

Anothe r sugge stion tha t has been made by a number of design

ers in the past, and still seems to be slightly favored by some, 

is to mount the speedomet er on the centra l emboss ment of the 

steering wheel, dir ectly und er the driver's eye. This arrange

ment will have the following s e rious disadvantages: 
~ 

1. A bigger diameter of the steering wheel boss will be 
necessa ry; _ 

2. A deeper boss to accommodate the speedometif will entail 
new manufacturing problems; 

3. Ri g idity of the steering column necessitated by the 
embossment may be detrimental to the safety of the driver 
in c a se of accid ents; a nd 

4. Asse mbly and disme.ntling of the s pe e do meter may not be 
easy. 

5. The ma in instruments will not be in line of vision. 

Most of the existing panel designs indica te a trend in the 

location of the speedo meter in front of the driver, though some 

still prefer placing them to the right of the driver and increas

ing their size and the size of their numbering, as can be clearly 

seen from t he Pi cture Plates I, II and III. 

The loc a tion of the gage s that are associated with the 

s p eedo me ter is naturally alongside the speedo meter. 'l'he lay-out 
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can be made in s uch a. manner t ha t t h e mor e e s se ntia l gage s a re 

kept next to the speed ometer, thu s enabling a q uick er co-rela tion 

of the condition and perfor mance of the eng ine and a cces s ories. 

The ins t ruments me y be as se mbled in a group on a dial panel a nd 

t h en ins t a ll ed on t he instrument pa nel as a sing le unit. This 

a rra ng e ment wi l l a lso g ive the a dditional adva nta ge of lend ing 

itself to q uick e r assembly on the bench a nd a n ea sier assembly 

on the pa nel , saving many man-hours. 

It is perhaps worthwhile at this stage to consider the 

case of the combination type of instrument wherein all the ga ges 

are integr a ted with the s p e edo met e r, or R group of t h em are place:1 

on the s ame dial. Thi s t yp e of instrument was in vog ue in rmny 

ca rs in the late thirtie s, and is still favored by desi gners of 

Contin ent a l cars, e spe cially for the s ma ller types. 1~ It is 

s tated that: 

1. This makes a compact a rra nge ment possible; 
2. There is better visibility~on s maller cars; 
3. By th is arrange ment ther e will b e a saving of mat e rial, 

s pa,ce, and man-hours in insta llation; and 
4. Small c ars a r e seldom capable of attaining s peeds com

pa r a ble with the bigger t ype s ~ and therefore safety 
fe atur e s will be less p otent on them; 

But the s ame cannot be said of America n ca rs, and it will 

t h erefore be i nadvisa ble t o use such· a n arr ange ment which is boun:i 
! 

to create confusion in reading . A minor, but nevertheless im

port a nt, d e fect with this arr ange me nt is t hat if one of t he i n

struments has to be r epa i red, the entire unit ha s to be r emoved 

fr om the pa nel. 

➔~ 11 Pl a c e me n t of I nstrument s 11 
- /\ ut omobi l e Eng i n e er, Sept . 19 41 
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Taking t he c a se whe r e in instruments a re laid out as s e parate 

unit s as i s f ound in P late I, it can be se en tha t in such in

stances the advantages may be: 

1. Eff ective i so l a.tion of import a nt instruments fro m the 
less i mportant ones; 

2 . Incr ease in dial surf a ce area possible, a n d there fore 
more clea rly l eg i b le lett e r i n g can be used; 

3. And fl ex ibi l ity of a rrang e ment of instruments to some 
extent. 

But, in the opinion of t he writ e r, t he follo wing dis-

advantage s off-set the advanta ges: 

1. Apparent lack of balance and unity in design; 
2. Separate 1 i ght ing f or ind i v id ual instruments neces sary; 
3. Too many cut-outs spaced close to each other; 
4. Co mbina tion of gages necessary in order to reduce t he 

tot a l number of inst ru men ts; and 
5. The f in8. l a rra ngement will n e ce ssitat e staggering or 

lowering of instr uments, which i s not cond uciv e to safe 
d riving . 

Fro m th e aforesaid considera tions of the instruments, their 

locat ion s and t he ir g e ne r a l a rrang e ,rent, th e fallowing c on c lusions 

h a v e been drawn and incorpora ted i n t he design: ( See Draw ing 

No. 1-0.) 

1. The s p eedo meter b e ing the guid ing instrume~t, s h o uld be 
p l a c ed directly in front of the driver, and as near to 
his line of sight as p ossible ; 

2. The fuel gage b e ing t h e next in importanc e and t he one 
more fre quently referred to whi l e driving , should be 
pl a.ced n ext t o t he s p eedome t e r and on t he ri e;ht hand 
side of it, t hat s ide be ing t he one most ly at tended to 
b y t he driver; 

3 . The oi l-pr ess ure gage i s to b e considered next in impor
tance, and is probabl y t he one t hat should be r ef erred 
t o more fr eq uently by t he drive r; it should be p l a ced 
nex t to t he fuel gage a n d on t he right side; 

4. Cha r g ing and discba r gln g of the batt e ry being the one 
tha t would wo rry the driver c onstantly, it should be 
p l a c ed next t o t he s peedo meter on the l ef t hand side; 

5. The temperature ind i ca, tor comes next, o n t he left hand 
corner. 
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Instrument Mounting and Dia l Design: 

In order to f a cilitate group - mounting of the instruments 

in the se q uenc e mentioned a,bove, the recta,ngular dial was chosen. 

The dials a re single pl a tes which a re designed a s indica

t ed in S e ction AA of Drawing l~O. The body of th e instrument is 

mounted a t the back of t he dial plate permanently by the instru

ment manufa cture r and the individual instrument installed in the 

box cut-out as s hown in Drawing 1-0. Although face-mounting (or 

front-mounting ) has the advantage of ease of replace ment because 

th e back of the panel need not be accessible, it has the dis

advantage of placing the mounting flange on the front of the 

pa. nel which will hind er i.ndirect lighting. Also inst rumen ts a re 

seldom re moved for re pa ir or re plac ement. So, back-mounting 

has b e en chosen, with the flan ge on the b e ck side of the mounting 

panel, witi1 an arrangeoent for bolting the asse mbly to the mount

ing panel as shown iri cros s -section AA. Instruments are re rn ov-

able individually without making the rest vulnerable. 

Included in the instrument dial s ,3ries is the r-adio dial , 

which will be discussed l a t e r in the section. 

The next step t aken wa s to devis e a means for discrimina

tion betw e en the dials. The speedometer ha s to be the "eye-

ca tcher 11 everyti me the driver's eye s scan downwards, a nd at the 

same time a n eff ective means of break ing the continuity of the 

line of dials has to be introduced. 

The public attitude towards colors is chang ing , and colors 

h ave awa ke ned a new int erest in interiors. A proper use of 

colors cann ot only accent letter legibility, but also can enable 

the eye to d istinguish similar objects placed togeth er. This 
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f a ct was utilized in t h e design of the dials as c a n be evidenced 

in the re n dering presented. The speedometer is of a light color, 
ma r oon 

a reddish- g old bac kground, with dee p/let t ering and numb ers. The 

gages and r a dio dia ls ha v e li ghted backgrounds with a lighter 

maroon lett erin g . 

Howard Ketcham has reported interesting facts from research 

conduct e d on color contrasts for lett er legibility.* He states, 

" When one color appears on a ba c kground of contrasting color, 

the lettering should be separated from the ground color by an 

edging of lighter color." 

He h a s a lso given some r u les of value that have proven to 

be of h e lp in industry already, of wh ich the following may be 

quoted: 

"Lette r ing on a gold ba ckground should be separated fro m 

the ground color by an ed2:ing of a dart:er color. 11 

Light fast maroon colors were chosen with an ed ging of 

black on reddish-gold b a ckground f~r the speedometer, and with 

no edg ing on lighter background for other instruments. 

Speed-range Indication: 

Several methods h s ve bee n suggest ed and tried on the panel 

to rend er the driver conscious of th~ s peed r a n ge at which ,he is 

driving , thus indirectly inducing him to stay within the s a fe 

range. Of thes e meth od s the red-spot indicator placed i n the 

s pe edometer or at a consp icuous p lace, and the spot that travels 

over a lighted arc below the speed-indica tor disc g iving it a 

green or yellow or r ed color depending upon the r ange wherein 

the indicator is, a re common. 

* 11 Color" - Howard Ketcham, Auto mobile Engineer, Jan. 1940 
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Of the t wo met ~ods the f orme r one where in the r ed spot 

appea rs at r a n ges a bove fift y mil e s p er hour i s the better, since 

a tiny s pot moving a long with t h e s p eed indica tor is likely to 

i mpress les s aft er s ome f amiliarity with it, a nd ma y be t ak en 

only to be the position indicator for the needle pointer. But 

the first method necessitates additona l electric equipment. 

The method used in, t he solution of the probl em consists of 

a b a nd one-eighth of an inc h wide, lo cated above the speedo meter 

nu mbers and using light-fast, light-reflecting material tha t is 

colored green up to the thirty miles per hour mark, yellowish

white up to t he fifty miles per hour mark , and red for the rest 

of t h e s p eed r an ge. The writer .claims tha t this method will be 

very effic ient, since the identifica tion of color ls in t h is 

ca s e always tied up with the speed r a n ge, and cannot escap e 

obs e rva tion whil e c hec k ing th e s p eedomet e r reading . 

The Radio Unit and The Dial: ~ 

The r ad io i s b e cominp: more a nd more an ess ential home 

furni s hing a nd i s almo st a " must" item on a ll th e medium- priced 

and hi gh-priced c a rs of today. Th ere a re but a fe w c a rs tha t a re 

without a r adio unit i n any city of the United Sta tes, not ex

cluding the rural towns. Although the writer could not furnish 

st a tistics to g ive the exact percentage of total cars sold t h a t 

are eq uipped with r a dio units, it can a t least be argued that 

automobile designers of today have d efinitely to fulfil th e re

quirement of mak ing provision for the optiona l inclusion of a 

radio unit on the pa nel of any ca r. It is also obvious fro m the 

exis t ing panel designs t ha t much effort is b e ing expended to 



impart a distinctive appearance to the panel by virtue of the 

appearance of the radio grille. 
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A look at the instrument panel designs (See Plates) will 

definitely indic a te tha t emphasis on the gri lle design is becom

ing the central point around which the rest of the design is 

evolved. Much of the panel space is being utilized for the 

grille spread, many times at the risk of plac ing control knobs 

too far apart and outside the easy reach of the driver. 

A survey of t he existing radio units wi ll indicate that, 

once again, no positive effort has be e n made by manufacturers 

to sta nd s, rdize the e :1 uipment. Units weighing between fifteen and 

twenty-five pounds a re found, the outside dimensions of their 

enclosures also v a ry considerably from car to car. 

Statistics have shown➔~ that more than sixty percent of the 

total mileage made by an average passenger car i s used for 

business purposes and therefore used by one person--the driver . 

• 
The following conclusions were drawn from the foregoing 

observations: 

1. The radio unit, though classified as an optional item, 
is universally accepted by consumers as a necessity; 

2. The r a dio gril l e, whi l e it has accorded an opportunity 
to bring nove lty and style in design, has been over
e mphasized on most of the e~isting panels, and sh9uld 
be given less prominence; 

3. In the interest of the driver, the radio dial should be 
kept in close proximity to his line of sight, and the 
controls should be wit hin easy r e ach of th e driver; 

4. Automatic tuning system should be incorporated to mini
mize the necessity of looking at the dial for tuning 
some of the main sta tions; independent tuning system 
should also be provided, for ac c urat e tuning as we ll 
as for tuning other stations; 

5. Ease of ope ration should b e g iven full considera tion. 

?'l- " Automobile Facts and Figures 11 
- A. M.A. Publica '.:. ion - 1939 
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As in the case of instrument dials, the most logical place 

for the radio d ial will be in front and slightly to the right of 
\ 

the driver. The syste m desi [ ned by the writer is as shown in 

Drawing No. 1-0 where: 

1. The switch, marked S, is p lac ed on the right hand side 
of the driver; 

2. The automat ic tuning knob AT--is placed a t the center; 
3. Ton e control lrn ob T is on the left hand side of AT; 
LJ .• Independent tuning knob IT i s placed on t he extre me 

ri ght hand si'le so that t he re i s no interference in the 
r eading of the dial while tunin g ; and 

5. The tone-loudness control Lis placed on the extre me 
left hand side. 

As may be s e e n from the Drawings No.1· 2 and l•3 t he central 

knobs are rectangular and have been separated by red vertical 

bands for q uick perception of their location. They a re operated 

by pressing them down. The round 1rnobs use rotational movement 

for their opera tion for obvious reas ons. They have also been 

banded for quick identification. 

Loud Speaker and Its Location: 

Three locations ha ve been tried for t h e loud speaker: 

1. I n t h e header above the wind-shield; 
2. On the fire-wall or the d a sh; and 
3. The instru me nt panel. 

The header position has the advantage of better distribution 

of high-fre quency responce in the ba6k seat t han the ot her ·two 

positions, but on account of the s mall volume behind the s peaker 

the low-frequency res ponce is usually attenuated. 

The location on the fire-wall has the serious defect of 

poor distribution of high-fre quency response at the baclr seat. 

The most convenient position will be on the instrument 

panel, because here the loud-speaker, the radio receiver and the 
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controls can be co mbined into a sing le unit, a nd the sound dis

tribution is e xcellent in t h e front as well a s ba ck se a ts.* 

The subj e ct de s i g n uses a loca tion centra l to t he pa nel 

which will not kee p the s peaker too far from the driver, but on 

the othe r h a nd will mini mize the possibility of d istra cting his 

atte ntion since it is beyond the off-s et. 

A loud spe a ker ~of seven inch dia meter ; i s used. 

A f~ a tur e of the radio grille is the co ~plete omission of 

all superficial chrome work, with only four rows of rect a ngula r 

perforations wh ich emphasize the g enera l theme of crea ting the 

fe e ling of le ngth,, and creates an impr e ssion that sound e mana

tion wi ll be without obstructions. 

Radio Unit and Loud Speaker Mounting: 

The stand a. rd mounting method wherein two tub ular supports 

threaded at both ends a re fixed to the r a dio at one end and 

attac hed to the instru ment panel at the othe r end by hexagonal 

nuts is used i n the sub j ect design ( See Section B-B, Drawing 

No. 1-0). The tuning and volume control lever rods carrying the 

knobs at the othe r end are l ocated within these tubes. This me

t h od was favor ed a ft er it was found tha t radio service men con-

' sidered it as preferable for e a sier di smantling of the radio 

unit, since int erna l bolts a nd nuts ne ed not be rea c h ed for 

deta chment. 

The loud-s peaker is installed in a simple manner by bolting 

it as shown in Sec t ion C-C of Drawing No. 1-0. 

-r.- "Elements of Acoustica l Eng ineerin g" - Olsen, Page 299 



Both the radio unit and the speaker are isolated from in

strument panel vibra tions by rubber strips as shown. 

Instrument Lighting (A Discussion): 
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The proble m of li ghting and color backgrounds has been 

resolved into its b a sic components, and studied more from the 

point of view of the a daptabi l ity of the human eye to quick-chmg

ing condition s as in the case of persons driving at night. This 

problem has probably been better attacked in the aircraft field 

than in the automotive field, and it is therefore worth-while 

reviewing research findings of lighting engineers in that field. 

Analyzing these reports it may be said: 

1. The human eye does not possess the ability to see the 
brightness and colors of objects in the same manner. 
Vision c a n be described as foveal and para-foveal, the 
former being the capability to. see colors in bright 
light, and the latter, the inability of the nerve rods 
to distinguish color a s in the case of approaching 
twilight when colors see m to fade into grays increasing 
in blackness; 

2. The best approach to the problem will be to increase the 
driver's ability to see t:he instrument panel with ex
treme clarity when looking stra ight at it and yet have 
none of the instruments or objects stand oui;:, which is 
not in line of vision. The eye sho uld not ·be confused 
by reflections fro m the panel when looking outside; 

3. Photo-chromatic interval should be kept minimum; 
4. The ability to see objects at the side a s well as the 

objects being inspected, terme d the ratio of para-foveal 
to foveal vision, should be low. Th is is found to be 
for • 

blue light ....... 500 
green ......... 200 
yellow-orange . . . 10 
red . . . . . . . . . . 8 

which means that blue and gre en colors are poor for 
night vision since the dark adapted eye may see these 
markings something like a blur at a readin g distance, 
and tha t red color offer s the best quality regarding 
side vision. 

From the above discussion it will be evident that for best 

results in instrument lighting three ma in i t ems are to be con

sidered: ( a ) fe w ma rkings, . (b) large letters, (c) and proper 
color. 



Systems of Lighting: 

Thr ee ma in syste ms a r e followed for instrument lighting 

both in the automotive and a ircraft i ndustries: 

1. f,i_iasked lighting; 
2. Ring lighting ; and 
3. Ultra-violet lighting. 

Mask ed lighting is indire ct lighting b y diffused multiple 

reflectione between a ma sk and the panel. The mask covers a 

light-conducting rod behind the contoured mask. The color of 
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the light may be controlled by using filters on the light source, 

or by using colored p l astic. Defects in this system are that 

close tolerances a re to be held for the contours of the mask, the 

instru me nt cut-outs in the mask must be such as to obviate the 

effect of paralax, and t he shape of the mask must be further 

controll ed to p revent harmful reflections from the dial surf a ce. 

Ring lighting is commonly used with instruments that have 

circular dial f a ce s , b y placing a light-conducting plastic ring 

round the periphery , This method fan no doubt b e used for any 

t ype of dia l f a ces. The defect that is mostly encou_ntered in 

th is sys te m i s a l a ck of uniformity in lighting of the dia l sur

faces. 

Ultra - viol e t lighting is pe rhap~ the mo s t popular system 

toda y. This utilizes the well-known lumine s cent property of 

phosphorescent and floa.r e scent paint materials tha t g low when 

ultra-violet light or inc a ndesc ent light i s thrown on them. Of 

the t wo, flo a r escent paint is preferable for ma ny a pplica tions 

on account of t h e a va ilability of such pa ints in many colors. 

Instrument Li ghting On Subject Pan e l: 

Following the conclusions d ed uc ed from the discussion on 
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li ghting syst ems and re o. uire me nts, a n ew sy s tem wa s evolved 

incorporating a ll the good points from the various syste ms. This 

syst em cons i sts of: 

1. Two s a nded i in.acrylic rods running a cros s the length of 
the dia l pane l are end-li ghted b y a 6-volt, 15 c 2ndle 
p ower l a mp on each end as shown in Fi gures 4 and 5. The 
rods light the surfa ces of instrument dials. (Lamp speci
fication: 2 pin-bayonet Candelabra Base, No. 88., Fed. 
St.) ; 

2. A plexiglass dial nu mber plate with e mbossed letters and 
nu mb ers on it tha.t a re fi l led with deep maroon paint as 
s h own i n the rend erlng is fixed to the panel by the side 
fl a n ges, th e hori zonta l flan ges rubbing a gainst the a cr~ 
lie rods. The light tra ns mitted by the rods is picked up 
by the etched sides of t he numb e r plate and c onducted 
acres s, illurni na ting t he pigment in the e rnboss rne nt. 

3. The color system chosen (See Page 38) for the background 
color on the instrument f a. ces and the numbers g ive 
clarity and vividness to the rea ding of the instruments. 

The eff ect of ed ge-lighting of plexiglass has be e n clea rly 

sh own in the mural edge-lighting exhibition conducted by Rohm & 

Haas Compa ny in 1946.* 

The Case of the Clock: 

The clock has found a p l a ce on the instrument panel since 

the late t h irtie s and ha s been, for no adequa te r ea~ons , conside~ 

ed an acce p ted accessory on ev ery panel. In the opinion of the 

writer the inclusion of the clock in t he panel design is no 

long er wa r ranted, and its elimina tion should be consid ered . 

seriously for the follo wing re a sons: 

1. Al most every person ca rries a watc h a nd it is d efinitely 
reasonabl e to assume tha t ev ery c a r owner owns a watch. 

2. It is everybody's experience that a wrist or pocket watch 
i s a, rr,ore r e liabl e and c onvenient sourc e f or fi nding 
time than a clock loca t ed so me p l a ce on the panel. 

3. It is a lso common experience t ha t most of the clocks do 
not fu n ction properly, whethe r they are mechanically or 
electrica lly driven. 

~v~ " Edgelighting Murals" - Plastics, Nov. 1946, pg 30 







48 

4 . .An a verage own e r does not wind t he cloclc or set it to time, 
mo s tly beca use of t he awarene ss of a watch on t h e person; 
a nd 

5. A clock t hat cease s to work, cea ses to be an ornament, if 
it is meant to be one. 

In the subject des i gn, therefore, the clock has bee n omitted 

altogether. It is sugge sted that it may be used as a substitute 

on ca.rs tha t are purchased wit hout a radio. 

The Glove Compartment: 

The glove compart ment in the sub ject desi gn has a width of 

13½ inches and a possible average depth of 10 inches and height 

of 7 inche s . 

Push-button locker usedtas a hollow strip on e ither side 

which per mit a s econd-and-third-finger hold on the door to pull 

it open whil e the thumb pu s hes the lever down. This will de

finitely obviate th e neces s it y to hammer on t h e lever button 

he a d that ha s in j ured ma ny a delicate palm. 

The inter ior of the glove c ornpa rt rnent will be li gb.ted auto-
• 

matically when th e door i s opened by means of a lever as ind ica

ted in Section D-D of Dr aw ing 1-0. 
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COLOR AND FINI .SH 

Color: 

The tre nd i n automobil e finishe s is havine: a further swing 

toward s li ght e r colors as may be evidenced by the numbe r of light 

grays used in 1946 - 47 c a rs. In the y ears 1940 and 1941 manu

f a cturers reported sales percentages based on color as: 

Color 

Black 
Light and dee p gray 
Ma roon 
Two-toned olive green 
Deep gr a y 
Pear l gr a y and black 
Deep green 
Li g ht and d a rk blue-green 
Others 

Percenta,17,e 

26.0 
10.2 
7.7 
7.7 
5.9 
4.7 
4.5 
4.4 

28.9 

The de mand fo r black h a s been re por t ed to b e dropping since 

1941 and sha des of gre en incre a sing in popularity . 
• 

The color s u eed in t he interior gener a lly mat ch a nd a re 

ranged according to the upholstery and trim. The color scheme 

for the panel will, therefore , be g uided by t he color s cheme 

c hosen for the car. In gene r a l it may be s a id tha t it will b e 

more gray i n shade t ha n the outside, making it possible to use 

the s a me color of the panel for a llied colors of the exte r ior. 

The color of the eras h padd ing s hould be a d a. rker tint to 

g ive a beautiful t wo-tone color sche ~e with t h e panel. In case 

the panel itself h as to be g iven a li ghter shade, then a com

bina tion of exterior color for t he pa nel a nd a t wo-tone matching 

color for t he paddin g wi ll g ive the desired effect. 



It is suggest ed that reddish-brown color be chosen for the 

plastic knobs with a deep red or maroon for the strip lining. 
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The c olor scheme for the instrument dials has been discussed 

on page 38. 

Finishing: 

Automobile finishes are cons idered in respect of their 

stamina to resist sun-1 ight, moisture, extremes of· weather, 

che micals and abrasion. 

Fro m th e manufacturer's p oint of view, for quicker produc

tion sc hedules the finish should be able to gi ve a sufficiently 

mar-proof surface on short baking schedules. 

The answe r has b een found in the alkyd-type lacquers with 

hi gher solid conte n t ar.d high-grade pigments, which are almost 

universally used for automobile finishes today. 

As far as the subject panel is co ncerned, the common prac

tice of using d ecalcomania facing o~ the sheet prior to fabrica

tion may not be feasib l e in this case, since the draws are rather 

dee p . So it is suggested t hat alkyd enamels be used on the out

side of the pane l a ft e r the whole draw has been bonde rized. One 

or two coa ts of the enamel can be g ive n to b e followed by balcing 

' for one hour at 250 to 2 60 de grees F. to g ive a smooth and g lossy 

finish without rubbing or polishing.* 

The finishing ope r a ti on must be done before assembly. 

* 11 w1.odern Organic Finishes 11 
- Chemical Pub. Company 
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I NSTRUIV:':'1JT PAN-SL AS S.C\.FETY AID 

Introduction: 

The a ppa lling number of j_ncreasing fatalitie s due to auto

mobil e a ccidents ha s brought the matt er of saf e ty to t he fore. 

The e s t a blishment of the Na t iona l Saf e ty Council, t ha t h a s since 

been organizing meny s a fety councils, wi t h full-ti me staf f to 

carry on its a ctivities, ls a further i ndicat ion of the serious 

atte ntio n g iven the problem. 

Definite contribut ion s are being me.de to curtail the number 

of a ccident s by ne w ap plica tions of tra ffic sig nals, extension 

of spe ed re gulati ons, etc. The b est way of p r evention of ac

cidents probably lie s with t h e rea sona blenes s of the driver. 

The a uto mobile designer is a tt a cki ng t j is problem more from 

t h e angle of saving lives in ca s e of a ccidents. The first posi-

tive ste p t :i,k en was the provision of front and rear b UG;p ers t 1'."a t 

t ake the i mpact collision l oad and transfer i t di r ectly to the 

strong fr ame ~t a f a vorable Jece l e ration speed. 

St ud i e s of air-crash fatalities have shown t ha t more lives 

can be s a ved if s ore a t t ention is g i~en t o t he s a f e ty design of 

the interior i mmediately surrounding t h e pi lot a nd t he passengers. 

The case of t he automob ile is substantia lly the s ame , and a pro

per desi gn and mounting of t he instrume nt panel and the rec'l r of 

t h e front sea t can sur e ly s a v e p eople a t l east fro m s evere ' in

juri e s. 

This s e ction will dea l with t he solution sugg e s t ed by the 

writer for t he shoc k-m ounting of th e instrume nt pane l. 



Factors I gnored in Manv Desi5ns: 

Hugh DeHaven* who has made very dstailed re ports on his 

findin gs conce r ning a ir-crash f a,t a lities, sta tes: 

11 ·F f orce o many accidents now fatal is within physiological 
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limits of survival, 11 and that, " needless injuries--both serious 

a nd fat a l--are ca used by the unfortuna. te p l e.ce E1ents and de 2 i g n of 

cert a in objects and structures." 

The attitude of cer t ain desig ners seems to be one of accept

ance of injury an~ fatality as a reasonable expectation in all 

crashes. There are few ::'ecords maintained of the number of ac

cidents tha t a re truly survivable. 

Iv"edical resea rch has proved that the human body ca n sta nd 

tre me ndous forces for brie f pe r i ods if given rea sonable protec

tion. Decelerations of 100g at speeds stopp ing motion at fifty 

miles per hour within six inches, h ave been withstood without 

injury. At the same time it i s v e ry significant that, according 

to the rep ort of the Nationa l SafetJ Council, forty percent of 

the f e. talitie s i n the urban districts occur a t speed s less than 

twenty miles per hour, a nd s ev enty percent of accidents involve 

speed s not more t ha n t h irty miles p -2r hour. The momentum of t he 

body and head if not checked durin g an abrupt deceleration of 

surrounding structures, w i. 11 i mpart force s that can be ex tre mely 

da ngerous, e specially if loca lized by hard spots, even t h ough the 

s peed from which such a deceleration occurred may be as lo w as 

ten mi l e s per hour. 

DeHaven has also g iven in his report many instances t aken 

from a ircre,ft crashes wher e in broad structural su'rfaces that 

➔~ " Mechanics Of Injuries Under Force Conditions" - rrech. Eng . 
April 1940 



54 

could dent and yield, have distributed pressure and g iven amazing 

safety results. It has been proven tha t the he a d striking un

checked into the wind shield is most likely to receive fat a l 

lesions of the head with mechanical certainty, leaving sma l l room 

to wonder 11 that head injuries in s urvivable accidents exceed all 

th nd . t < ti o .ers in fre quency a 1mpor ana e . 

Dean A. Fales* places the responsibility of automobile acci-

dents on the causes of poor visibility: 

1. Long engine bonnet; 
2. Low seating position; 
3. Wi d e and rounded corner posts; 
4. Ventilating wings in front door windows; and 
5. Steeply sloped windsh i elds. 

Deduction of Factors: 

Several factors suggest thems e lves to crash-proof the car 

interior, of which the following will be considered: 

1. Shoulder harness or safety belts as used in aircraft; 
2. Placement of windshield be y ond the range of the head; 
3. Crash-oadding of seat b acks and solid structures; and 
4. Shock-mounting of the instrument panel. 

Shoulder straps perhaps offe r the best solution, since they 

check the forward momentum right from the instance of decelera

tion. But it is feared that it will be difficult to s ell to the 

public the safety of the car, and at the same time convince them 

of the utility of safety belts. 

The place UDlent of the windshield will require a mod if ica.tion. 

Steeply sloped windshields seeming ly give aero-dynamic quality arri 

esthetic form to the car, but the factual advantage derived from 

such slopes cannot b e appieciable from the functional point of 

view. On the othe r ha nd many disadvantages ma y be cited that will 

definitely favor an orientation in the windshield design. Steep 

~ · "Driving Vision - Paper read at the 1940 S.A.E. Convention 



slopes gather more dirt, r ain-drop s c ollect on them in single 

format ion ca usi n g d ouble vis ion fro m approac hing bright lights; 

they permit the sun to shine on the steering wheel and the instru

ment panel resulting in light reflections that can dazzl e the 

driver, and they are too close to the head of the front sea t 

passenger and form a to ugh baffle plate in cas e of accidents. 

( See Fig. 7) 

The adva ntages offered by crash-padding of hard objects, 

thou gh a make -shift arrenge rnent for prot ec tion ega inst built-in 

hazards, are still appr e ciable. 

The instrument panel can be an eff ective bump er to modify 

i mpa ct injuries. This aspect of the thesis problem will be dis

cussed in th e n ext Section. 



INST.RUTL~NT PANEL AS A SHOCK-ABSORBER 

Shock-absorption by Other Parts: 

The chasis frame and body shell (minus its doors) not only 

are responsible for thestrength of the car, but also act as 

"protector1
' shields. The larger amount of sheet steel and even 

t he frame itself, can buckle and crush in during a collision, 

thus reducin g the force of impact upon passengers. The front 

and rear end bump ers also act in a similar manner. 
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The windshields which form an easy targe t for the head of a 

passenger to hit, can offer very little protection the way they 

are found on most of the modern cars, in spite of the non-shat

terable quality of the la minated glass used, unless the installa

tion is made less rig id, the e;las s less inc lined and more curved 

to distribute i mpac t force more un!f ormly on the skull of the 

striking head. It is to b e hoped that future designs will follo w 

the trend already set in by the latest St udebaker models in this 

dire ction. (See Figs. 7 and 8) 

Prerequisites For Shock-proofing Instrument Panel: 

The for m of the windshield is a first prerequisite if the 

instru ment pa nel can bean effective bumper. The passenger should 

hit the panel first before any part of him hits the windshield so 

t ha t the momentum of his forward motion is partly lost before he 

hits the hard surface of the windshield, if he hits it a t all. 

So it has been assumed in this design that the windshield in 

future models will approximately t ak e the shape ind iceted in 

Fig. 8 as part of the body design. 
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Shock-Distribution by Instrument Panel: 

Remova l of projections, rounding off and padding of edges 

was t he first step taken by Chrysler in 1937, to aid in reducing 

injuries to passengers. This has been more or less follo wed by 

other models, thou gh most of the designs still dese::-::'ve further 

trea t ment to be eff ective. The subject design further elaborates 

and improve s on the existing designs by offering a flat surface 

devoid in effect of all projections, a nd rounded corners that 

are padded with 3/8 inch thick Koroseal extrusion as shown in 

Drawing 1-0 and Pl a te IV. 

The radio controls protrude only 1/2 inch from the surface 

of the panel and most ly are of the press-button type t hat will 

readily yield and plunge in when pressed. The othe r controls do 

not r each outside the padd ing strip an~ ere there fore protected. 

The g love co mpartrrent locker strip iE carrying a flat surf .s:ce with 

rounded ed ges , a nd is located only 1/2 inch fro m the edge of t he 

padding making it near ly impossible•to hit the strip without hit

ting at t he sa me time the padding. Knee i nj ury poss~bility has 

been greatly minimized b y extend:ing the padUng sufficiently 

under the rounded corners. 

Shock-mounting - Assumptions Made: 

The probl em of shock-mounting o r the panel involves factors 

di re ctly connected with the mechanica l desie,n. of the chasis frame, 

body, bumpers and so on. I:1 presenting the calculations and the 

ultimate design, it i s desired to make it clear that sev eral 

assumptions have been mad e beca us e of lac k of data on the other 

factors, but the fina l design wi ll easily len-3 itself to mod ifi

cations required by the other factors. 



The assumption s are that: 

1. The s h ock-mount in g i s for min1 m1z in g injuries as far as 
possible, and n ot for the co mpl e t e prevention of in
juries; 

2. The c a lcula tions are to be made for the hy pothetical 
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cas e of a head-on collision into a sta tionary object at 
a speed at wh ich seventy percent of the accidents are 
reported to occur by the National Safety Council reports. 
It is considered log ica l to assume further tha t for 
collision s a t higher speeds the shock- mounting is bound 
to a ct favorably in preve nting ve ry serious injuries; 

3. The pa s sen gers wi ll b e bodily lifted from their seats and 
they wi ll act as a mass moving for ward with the velocit~ 
and in the di,,,ection of the car ju s t before collision; 

4. The driver wil l b e protected by the steering wh eel and 
the extent to wh ich he receives such protect ion will 
depend on the design of the steer i.ng whee l; 

5. Front seat passengers will hit the instrument panel prior 
to hitting any oth e r part of the car; 

6. On ac count of the fr ont bumpe rs the c a r wi ll dece l erate 
and tra vel 12 i n ches a ft e r the bumper has cra shed i nto 
t h e stat iona ry ob ject; 

7. The desig ns of t h e hood a nd windshield will lend them
s e lves for a properly coordin2t ed a sse mbly as s h own in 
t he Dr aw ing 1-0- 0 , Section E-E,. View X-X. 

Tipe of Shock-mounting Chosen: 

Of the s ev er a l types of shock- mounting possible, the type 
~ 

which ut i lizes hydra ulic or air-cushion a bsorbe rs wa s rul ed out 

because of t he incr ease in co mplex i ty of installa tion, higher 

costs of ma intenance and s ervicing , a nd the n e ces s ity of periodic 

insp ec tion of t he equipment to insure operation of the absorber. 

It was de cided to utili ze t he s imp l e - f ricti onal typ e o f mo ~nting , 

(S ee Fig. 2) wh s rein a srrall blocl{ of s tee l a tta ched t o t he side 

of the pa nel slides into a fixed c hannel with a cert a in a mo un t 

of fricti ona l pre-load ing in s uch a manner tha t t he entire in

strument pane l is held in s us pens ion rigid ly enou r,h. Wh en a n 

i mpa ct fo rce exceeding a c e rtain va lu e ac t s up on the pane l, the 

block slides instantaneou s l y i nto the fixed c ha nnel and is ulti ma

tely brought to r e st b y inter-facial frictional resistanc e and 
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s e lf - ene r g iza tion. Th e tota l d is t a nc e of re tr a ct i on of t h e pa nel 

will de pend u p on t he i mpa c t for c e , t he maximum tra v e l b e ing 

pr edete rm i ned . If a ft er t h e r etraction t he r e i s n o warpage to 

pr eve nt forward motion of the pane l, it c a n b e pulled out i n to 

its for me r p osi tion . Re p l a c e rrent o f dama ged channe ls will b e 

rela tiv e ly ea sy a nd cheap . 

Th e ory And Ca lcula tions: 

Tak ine: t he CB.Se o f a bloclc loa d ed by a weight W, s lid ing on 

a fi xed surfa ce by a moving force P as shown in the acco mpa nying 

figure, and assumi ng t he coeft. of friction bet ween t he t wo sur-

f a ce s to be fJ , a nd the velocity a t wn ich P strikes as V, 

Writ in e: the e qua tion of f orce s , 

W d2x 
p - ,_i W = g x dt2 

Inte gr a ting both sides, 

( P-:-~W) t 
w dx - C - - -g dt 

. . ( 1) 

At an i n sta nc e when t 0 and dx V = dt = t his e q uation will g ive 
• 

0 = w V - /1 g V 

C = w V g from whi ch 

Usin g t h i s va lu e , in e q ua tion (1) 

( P - pW) t • i ( ~ --V ) • • • ( 2) 

Int egr a ting this e quati on, 

2 
( P -~W) ~ a W x - Vt - K . . . (3) 

2 g 

Once a ga in when t ::. 0, K = 0 , e a uation ( 3) b e c ome s, 

( P -1.nv) t2 w 
- Vt (4) 2 - X . . . - g 

Since X = V • t, we get f rom eq ua tion (4) 
2" 

t = ( w . V V ) 2 
g 2 I p - w 

= V ( w . 2 ) ( 5) . . g I p - w 







In the p r esent c ase assum ing that: 

(a) the c a r is b ro u ght t o r e st after a decelerated travel of 
12 inches after the cra sh, 
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( b) t he panel i s push ed i.n 3 inches max . absorbing the i mpa ct 
force P due to the weight of an ave ra ge body of 75 lb. 
f a lling on the pa nel at 30 miles per hour, 

( C ) the coefficient of sliding friction between t ~e steel 
block and the ste e l channel as .3, 

we find t ha t 

p = K. E. of the bcxiy a t t he moment of striking 
1 . 75 . 44. 44 

= ~ 32 

= 450 ft. 1 bs. approx. 

Eff ec tiv e distance trave lled by the body due to the deceleration 
of the c a r a nd the sli d ing in of the panel will be th e sum of 
the t wo tra vels and e q ual to 15 inches. 

Then, time required to bring the striking body to rest will be 

t = effective dist anc e tr av e ll ed 
average velocity 

Substituting t he va lue s of 

P = 450 
15 

t • 22 
g = 32 

and tJ. = .3 in e o ua ti on (4) we get, 

w = 350 lb. approx. 

The sliding block has to be pre-loa ded to 350 lb. 

This c an be a ccomp lished either by findin g the fit for t he 

channel and block t ha t will be equivalent to a p re-load ing of 

350 lb. b y using friction t est j_ng equipment, or by using a c

clamp of the type shown in Fig. 10 wit h a set-screw tha t c 2 n be 

pre-load ed by a. torq uo-me t er and lock ed in pos ition. 

An a lt erna tiv e arrange ment t o g ive the same result wil l be 

as s ugges ted in Fig. 11 wh ere a dent made in the slidin g c hanne l 



bJ. 

can be made to scour ge aga inst the sid e of fhe fixed channel 

during its slide building up frictional r es ist ance by se lf-ener g i

zation. The best type of dent and it s di mensions req uired to get 

t he desired r e sult v; ill have to be found experimentally by using 

fri_ction test i ng equipment of the type us ed in Fe rodo :i?hysical 

Testing Labora tory .* 

Advantages of The Syste m: 

This s ystem will g i ve a predictab l e r esu lt with a surity 

eve n if t he steel surfaces ge t rust-coat ed after a time. 

The block can be fixed to the instrument pane l as a sub

asse mb ly, a n d the panel slides on the more open fr ee end of the 

fixed channe l and fixed into p osition. 

The r e is no danger of the pane l sliding in at any moving force 

othe r t han the one exceeding the i mpact force of 450 lb. 

Th e instrument pane l will be isola ted fro m bod y vibrat ions 

by t he use of rubbe r r e inforce ments.and str ips as shown in Draw

i ng 1-0. 

The panel is easy to b e r e stored to it s original posi tion 

af t er it has been dis p l a ced, ea sy to be checked a nd re paired . 

-:~ 
11 Te sting of Friction i'J:a teria l s " - Auto. Eng . Feb. 19Lil, pg 43 
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CONCLUSION 

In the subject design of' the autor:wbile instrument panel, 

practical applications of industri a l and scientific facts have 

been made that will not only have consumer appeal but will also 

meet t he requirements of tho manufacturer as to materials, pro-

cesses and costs. 

Of the ::min features of the subject clesicn the follouinc; 

are the out-standing: 

. Th0 rectan5ular shape of the panel and the inclination 

at which it will be set, places emphasis on the simplicity and 

the functiona l con5ruity of t he design, eli minating purely de

cora tive elements that have been increasingly used on t he panel 

of the modern car. 

The slm:0e, t he bend r2di i , "' and the crash paddins will pri-

- riarily afford a less for midable baffle to 2 strikins body i n 

case of accidents. 

The general lay-out and the effective indirect lichting of 

the i nstruments that ha ve been placed in front of t he driver, 

and the place;:1. ent of t he control knobs nearer to the d.ri ver, 

will eli mina te the possibility of distractions from driving. 

The system of push-pull knobs and press-buttons used for 

the operation of the radio and controls, J.end uniformity to the 

ceneral the□e of the desi5n. 
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Additional space is now available for t he glove co mpart

ment, and the holding strip provided wi ll make it easy to open 

or close the c;love co mpar t ment~ 

Finally, the indepemdent suspension of the panel and the 

sliding block attachment will help in absorbine; shocks and re

ducing i mpact injuries to passengers in case of accidents·. 
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