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A symbol of the open mind

The General Motors Proving Ground near
Detroitisa 1268-acre laboratory where motar
car facts are establiched
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THE OPEN MIND

A FEW years have moved the human race from
the stagecoach to the flying machine and automobile.
In those years have lived m: any of the pioneers of
|>r{15rr_bs UT"IL!“\ are at work f:rr you todav.

In General Motors there are thousands of en gineers
andscientists, ab h_m-muLmtur;r-\,Lmrmmn and alert
members of distributing organizations who not only
satisfy your present needs but t anticipate those of the
future. They are not bound down by yesterday'spreju-
dices; they know that “today’s best is not good enough
for tomorrow."” Their job is to get new facts that may
be }mubud on to the puhhk in the betterment of rh{,
quality, performance, service, and value of General
Motors products. To their credit they have a long list
of brilliant achievements.

The Research Laboratories and the members of
the General Motors Family have co-operated in ex-
tensive research and devcleplmnt work on the self-
starter, Ethyl gasoline, chromium plating, and crank-
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case ventilation. Research in the laboratories and
factories has improved every part of the truck and
automaobile.

Who Abolished Cranking?

How is it, for instance, that the inconvenience of
cranking an automobile by hand, with the risk of
breaking an arm, has been removed from motoring?
The reason is that some eighteen or twenty years ago
a young engineer had the idea that automobiles could
be made to start themselves!

His idea was ridiculed. “No small storage battery
can ever be made to furnish enough power to start an
automobile,” people said. Even the makers of storage
batteries said it couldn’t be done.

The young engineer believed it could be done, He
wasn’t sure. In a barn in Dayton he went into this
problem which his imagination had set for him, with
anopen mind. Days and nights, Sundaysand holidays,
in the face of innumerable discouragements, he toiled,
building and tearing apart, rebuilding, experimenting,
and testing. There were times when all he had left after
monthsof patient work was his enthusiasm—and faith.

At last, one day in 1911, he walked into the office of
the Cadillac Motor Car Company and said he had an
electric self-starter which would start the engine by
pressure on a small pedal. Cadillac engineers made
careful, unprejudiced tests of the new device in their
factories.

But the young engineer had not yet reached the
goal toward which he had striven so long. One day his
experimental car slid off the road and, in the crash,
his leg was broken. As in the case of so many pioneers,
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nature herself seemed leagued against him. That very
night the garage in which was the Cadillac test car,
fitted with his self-starter, burned to the ground.

If all the progress which had been so painfully won
up to that time were not to be lost, some one would
have to put the selfstarter in commission again, so
that the tests at Cadillac could continue. Two days
after his leg had been broken this young engineer
actually got up out of bed, rode 200 miles on a train,
Aattened himself on his back beneath a car, and
worked until he had his self-starter in order again.
And the next year—1912—Cadillac cars were equipped
with self-starters.

The young engineer who abelished cranking was
Charles F. Kettering, and he is today one of the lead-
ing executives of General Motors, makers of Chevrolet,
Pontiac, Oldsmobile, Oakland, Buick, La Salle, Cadillac,
Fisher Bodies, General Motors Trucks, Yellow Cabs
and Coaches, Frigidaire, Delco-Light, and many other
products. He is the general director of the Research
Laboratories.

The story of partience, perseverance, discourage-
ment, and final triumph which lies behind the self-
starter is not an unusual one in the world of research.
In face, it is mentioned here because it is typical of
many, many others.

What is that " Knock?"

Evervsopy hasheard that metallicping-ping” which
occurs when an automobile is laboring up a hill or on
a heavy road—or is called upon for quick pick-up.
Everybody knows, too, that itis accompanied by loss
of power and engine sluggishness.
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Wiy docs ane bind of gasolive bebave better than ancther? Seeding
thwe aitiwrer, chemisty examnre @ small amownd of fue ! taben out of the
Sivry toprach af the engine

Since the knock became more pronounced about the
1.1”“: []'.IL “L]E-‘H'd.rrtr ;l]'l{l |.:I atie n iLl'Ii.Tif'.lﬂ were I‘I]“\.T
used, the popular guess was that 'rhu.\r were to blame.
But General Motors wanted facts, and set out to find
Thl‘_ causeg ﬂf [hl ]\t'!(]Ll\ i \'ﬁlrh an l'l'['ll_"'l"l_ H]]nd

Years of experiment finally proved that neither the
st ermL‘ system nor the Lr1Lme was na}m:mhi.._ The
secret of the “knock” |.1} hhidgn in the g E:;_!\nhne itself.

Research chemists t]‘lu]':_'up{m set for themselves a
new task—to find out whether there was something
to mix with ordinary gasoline that would control the
combustion, keepit steady, and eliminate the “knock.”
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'|'hu}' tried thousands of different k'”l!'l!'["luulltl.‘\' without
success. le looked h(:iu_ir_ﬁ‘i, but ThLV did not stop.
They tried again and again until they made Ethyl
fluid, which, when mixed in small quantities with gas-
oline,governs the explosions and eliminates the knock.
Besides this, Ethyl gasoline—product of theopen mind
h s ]]"I.J._["L{I_HLL’ '|_'.I['r'|.'| er Iﬂli iHLL 1[11 . oa hﬂ."r “'IJ.L{L
possible present day high compression engines.

What Happens Inside a Closed Cylinder?

Tue development of Ethyl L,]xuhm, was a milestone,
but only a milestone. The ~.l1ldv of what happens in
the fiery stomach of an automobile engine still goes
on. ll‘-'"L some of the facts discovered in these arch for
Ethyl fluid, the research engineers are improving fuel
pgrlnrm.nut._ even more. |-’1'rn,nr]1, and slowly, seem-
1r1;:l\,' endless tests are made :11";:‘1-“_5 and fuels i:nul."rm‘t[:l
inside the cylinder and being discharged through the
I'I'.IUH']LI'.

General Morors scientists have made instruments
which maurgmwh enable them to look through the

walls |;1i a L'-.hndq.,r and to determine what h‘lppurn in
that fraction of a second it takes an engine to fire.
They have devised ways of studying the C{Jmp‘lsltinn
of exhaust gas at every stage of combustion.

When gasoline and air burn in the cylinder, an
explosion, or chemical reaction, takes place. What
sort of n\]ﬁhm:m will pr'ﬂduu_ the most power, the
greatest acceleration, and the greatestnumberofmiles
per gallon? Research engineers do not expect to find
the answers to all these questions today or tomorrow,
or next year. But every day they progress by gaining
a small number of facts. th\ study mnwr!nn that
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Panels finied in Duco are irownted on vacks and exposed fo the ¢le-

wrendi for years. Thus dbe Research Labaratories firove the durability

of Dwco wnaler the actfon of wn, wind, ram, mow, ofri from city
sreets, wnd ol from pear-by chivrme

occurs hundreds of times a minute, at high tempera-
tures, and at high pressure, hidden in a closed cyl-
inder. Like all trail blazers of science they follow this
winding, difficult path with an open mind.

Duco Saves Motorists Millions of Dallars

It used to take thirty days to finish a high grade
automobile body. The whole process of production
was held up in the paint shop, increasing the cost of

&

cars to the purchaser; and the paint finish, when
completed, was easily scratched and subject to rapid
deterioration by the elements. The work of paint
manufacturers had shown the impossibility of any
great improvement by modifying paint. If the
problem were to be solved a new finish had to be
developed. The duPont Company tried for several
years to produce a quicker drying finish of more
durable beauty and longer wear. At that time they
were making a finish for toys, but it was useless for
the large body of an automobile, because it dried
too fast.

The duPont and General Motors engineers,
together, tackled the problem, and, after thousands
of trials and failures, produced Duco. Oakland, a
General Motors car, was the first to adopt it.

Today Duco has become an asset not merely to
General Motors, but to the better grades of cars
throughout the industry. The advantage to car
buyers amounts to millions of dollars per year, realized
in manufacturing savings put back into the car in
increased quality, and in the more attractive and
durable finish.

Fan Belts Improved 14,000 Per Cent

ALTHOUGH the best fan belt on the market a few years
ﬂgﬂ‘ SEEITLI.:d Eiﬂiﬁ-[ﬂch‘]r}’ E“fl“gh ™ the ﬂvﬂ‘rﬂ.gﬂ' dri\'fr}
it did not satisfy General Motors.

The research engineers constructed a machine to
run a fan belt at high tension and terrific speed, hour
after hour, day after day. Under this stress the best
fan belt lasted only seven hours.

The belt was strengthened, and the relentless
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machine tore it to pieces in eight hours. Strengthened
again, it lived nine hours—ten. ‘

Then the engineers adopted a quite different prin-
ciple of construction, producing a belt that stood the
test for more than fifty hours.

Again the specifications were changed and the score
was 120 hours. At this point, when most men would
have been content, these men felt they were just begin-
ning. Working with belt manufacturers, they con-

Destraying fan belts ta fmprave them, Thit feiting miachine bas
improved fan belt Nfe 1000 per cent. A fewr bowrs of wear and tear
o the mrarchine are equivalent o several thonsand miles of wie om o car

- il
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structed a belt that withstood all the machine could
do to it for more than 1000 hours.

An improvement of 14,000 per cent in a minor part
that was considered fairly satisfactory before the test-
ing began!

Where Engines Show Exactly What They Can Do

Ix the engine laboratories where new and old devices
of every kind are put to actual test, there are many
machines called dynamometers. Attached to them,
engines whir all day, all night, year in, year out. The
dynamometers tell the exact horsepower of each
engine. They reveal the facts about how much fuel it
consumes, its speed, its friction losses . . . all this, of
course, with the variable elements strictly controlled.
Water jacket temperature is kept constant by a
thermostat; fuel and oil are carefully analyzed to in-
sure uniformity. Even room temperature and barom-
eter pressure are religiously recorded.

In fact, no detail that enters into engine operation
is overlooked. Nothing is accepted without unshak-
able proof that it is correct. Research men must be
practical. They cannot stop with theories, or blue
prints, or models. They build their ideas intoa finished
product and test its actual performance.

What Will a Car Do in Zero Weather?

Cars, out all night long in the bitter cold of anorthern
winter, must start and go. “How well do General
Motors cars start when the engine is freezing cold "
To find out what a car in this condition will do, the
Research Laboratories have a huge refrigerator where
a complete car or any part may be tested with the
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temperature a slow as 20 degrees below zero. Engineers,
dressed like Pﬂ[il' L\p]tln rs, can ohserve |'11’:|'|.l. ]””L a
storage battery will last in t]n_ most trying cold. ii:u.'
can find out how well electric WIring, generators, and
starters function in sub-zero we; Hhi_r how um{i the
cooling and ]uhng.mm_r systems are in 1|-"|L.|li climates.
With a car mounted on a dynamometer, they can
make their tests at any speed and load. The fact that
you can start your car on a cold morning is not just
|LtLL It1s the r1.~.uir of such exhaustive tests as these.

What Will & Car Do in the Tropics?

Burt the open mind is not satisfied with only the cold
room tests. It wants the whole truth. It asks how
automobiles will serve southern owners, under burn-
ing tropical suns, It finds the answer in the humidity
ro0m, where conditions ]\TL'\';I.'-I]-IHg in hot climates can
be exactly reproduced.

Driving Down the Road at Night

In the General Motors Huihiirm in Detroit there is a
long, wide room where various types of h;.ui]uhhra are
tested. The [WHE lem is toget sufficient illumination for
the driver to see clearly, and yet not to endanger the
motorist coming from the opposite direction by blind-
mL him with glare. Hence, many kinds and combina-
tions of lenses are tried in rlu Mrl_m}"l to pet the VEry
best—one which will diffuse the light into a wide, flat
band, send it down to the road, and keep the _gl.m out
of the other fellow’s eyes.

The room itself looks like a road. The sides are lined
with signs and test objects. At one end, facing head-
lights, a car is parked. With the room dark , €Xcept for

‘f‘_)

A road af wight fn o laboratory, General Maotors scfentisty are word-

fug fo perfect awvtopmobile [fghifng thal car sumers may drive with

fucreaiin g safety amd comfort, Night driving conditions are duplicated
in a long dark room i the Geaeral Moters Building at Defrodi

the car lights, you have tolook twice to be sure you are
not on a country road at night.

The lii1l.t-T:|‘|'|~:_1‘|T. of the amp bulb in relation to the
|{.r1‘- the pattern m ade by the beam of E]cr]]" on the
object it strikes, the Lhmu_ in position of the beam
when the car is ]nm]ul, and the effects of poor hI:IlI'-I-
ment are studied under strictly controlled labor: tory
conditions. Every 1111[1rm ement in headlights reduces
the danger of accidents and adds to driving ease and
safety. But, no matter how satisfac tory they are, head-
[1Lh s will get out of adjustment, and the motorist
can help himself by having them adjusted regularly.
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Twisting Metal Bars Until They Break

With the advent of automobiles came the necessity
for new and lighter metals to bear unheard-of twists,
strains, pulls and shocks. Here research stepped in.
Study of metal composition led to better strengthen
I”‘Ig ;li]“:ﬁ".'\-. {;lil'.‘\'.‘\'\'lf'”rk I”'.l hl:'.lr treatment, gllﬁﬁ.‘i“‘“rk s
to how lnllg_: an automohile part should remain in the
1".”'11'.'“.'[.'.} hﬂil Lo gﬂ,

I"-I'..'CT'-"]L"L‘I.] Tl'k_f'Ll]il[ii'lg :l'l'l{! ]—L'f“]—l]iﬂg inﬁ-rr”lnl:nr.‘\'-
were devised to maintain the proper temperature
llutnr'n:lt'tt'n”].‘.

How mewclh will an axle fudn? Geweral Mators Reiearch Lahoratoricn
are equipped with machimes fo fest e phyvaical Prroperites of seel
browse, rabber fabric, and all the materialy wivd fn a wotor car,
This mackine determives the strewgth of axles and prapeller sbhafis

e — —— —— - i W ST L e A — AL o WL TR -

In today's automobile there are at least fifteen dif-
ferent kinds of metals, each one adapted to the
la;u'ricu];l.r task it is called upon to purf-urrm In the
IT](:E.'li]urui::.‘ll 1:t|'1n1':1rnr}’, electric furnaces g]nw with
white-hot metal, which is moulded into bars. There are
giant mechanical hands which clutch the bars and
pull, press, or twist them to their breaking point. One
huge machine is capable of compressing or pulling
with a force of a hundred tons. A torsion machine can
twist an axle until it resembles a 5]1ir:|] stick of candy

to prove how strong it really is. These ruthless ma-
chines tell whether any metal part will be deformed or
broken under a heavy load. They tell which metals
should be used to insure the needed strength for auto-
motive construction. ']'h:_"rv.' reveal the tmrh.'[‘hc}' have
no prejudice.

The Romance of an Equation
Aw engine is “vibrationless bevond belief,”" reliable
brakes save a jay-walker's life, steel does not fail on
rﬂ.:'ld._‘i. H'.l'l.'lqu"lt'r TI]H” Tl'lL‘. I{Uﬂkjl.' I{““fl o :I]k]]-'-'li”n

Why?

Because General Motors engineers figure out in
advance exactly what work every part might have to
do, and build accordingly, with a generous measure of
strungrh and 1]1|:|]1"r3.' to spare. In the Research
Laboratories there are mathematicians who are build-
ing experimental cars out of figures. As wrenches are
tools to a mechanic, slide rules and equations are tools
to the mathematicians. They study a part and the
myriad factors that affect its performance. They chart
conflicting stresses and strains. They expose forces no
L‘!.'L‘ can seec. "Illllll'.llt: o us a L'T:”lk.“'l"l:”-'r i?l jil.\'-f i (T-'lﬂk-
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shaft, to them it is a piece of metal u pon which certain
laws of nature, almost as mysterious as life itself,
obey their destiny.

General Mortors saves thousands of dollars by
proving on paper that designs are correct, for it is
doubtful if the same figures could ever be arrived at
by any other method.

The motorist never knows what possible trouble
the advance thinking of the mathematicians has
saved him.

Who says figures are dry? Is there not romance to
the thought that an equation, solved months before,
may be helping a fireman save a life or a doctor to
arrive in time?

Research is Integral Part of General Motors

Tue Technical Data Section is the clearing house for
everything that goes on in the Research Laboratories.
It is one of the important links that connect them
with the manufacturing divisions. It passes on to them
the facts which the research men gather. It func-
tions, in part, as the intermediary for all of General
Motors engineers.

A 1268-Acre Laborato ry

AN idea or fact to be useful must stand up under ex-
haustive test. Knowing this, General Motors conceived
and buile the first and greatest outdoor laboratory,
and sincerely dedicated it to progress. The Proving
Ground, 45 miles from Detroit and almost equi-
distant from the car and truck factories, is where
automotive facts are established. Like the laborato-
ries, it is a school of automotive experience, a “facts

It

=Tre— e St~ = - = - e

Ride ‘fm cowboy! Besides the miles of good paved and gravel rowds ar
the Proviug Crroundd, there are vome bighly wneren roads for ipring
Fexts. It was ol just Teft to watswre to make theve roads bumpy, They
were carefilly Laid sat and built by engincers awd are
of varrions degrees af severily

factory.” Day and night, in good weather and bad,
Proving Ground engineers work without prejudice to
amass the essential facts, not only about General
Motors cars and trucks, but about other makes
as well.

They must not guess, they must not leap to con-
clusions—they give every car every chance to do its
best. They co-operate with the laboratories to develop
precise instruments, for measuring car and truck
performance. They never forget that their job is to
duplicate all driving conditions that might be en-
countered. Daily they are taking the guess out of
automotive values. They hold no brief for any car;
their motto is “Show Us.”

Every kind of road—mud, dirt, brick, sand, gravel
(some of it tar treated), and concrete—hills with

7



Preparing ta weaswre vibration. Thiv device, the telemeter, gives
Proving Crowwd cugineers an acowrate vibration recova af all speeds
starad sewdder all dviving conaditions

grades up to 24 per cent, a four-mile concrete high
speed loop banked at the ends to 45 degrees, two
straightaways, each a mile and a half long, and com-
plete service garages—are some of the facilities at the
Proving Ground.

Provin g Grrow ned B eneﬁ s

Besipes putting almost every make of car and truck
to more than 133 tests, and giving the information to
the car manufacturing divisions of General Motors,
the Proving Ground puts its facilities at the command
of these same divisions, so that they may make any
tests t|'|t:}" wish upon their own prnducts. Not un|}* is
testing taken off the public highway, where it en-

Iy

dangers human life, but the controlled conditions at
the Proving Ground enable testing to be carried on
accurately and in one-third the time, or less, that it
would require on the open road.

Millions of milesof automotive experience are being
gained each year and, because of the large production
of General Motors, at a cost of only a few cents for
each car it sells. If you buy a General Motors car,

rou will have the satisfaction of knowing that many

Just like it have passed the Proving Ground tests.
Fach new design is proved there before it is put into
production.

Truly the Proving Ground is an investment that
pays big dividends in service to users of General
Motors cars.

Wkere she shy iy the lineit om speed! One end of the fawr-mile ipeeid loap

wdich is wsedd for a part of tv breabisg-in and durvability runs of vach

car. The other parts of the runs are made ap and down stecp il of
gravel, dirl, concrete auid brick
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How quickly will a car stop? Geod brakes meawn rafety awd this fuitrai-
mient, the decelerometer, gives the Proving Ground valuable inferna-
tron aindd podnis the way fo even better brakes sa General Motors cary
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An Open Mind to New Ideas

THerE are more than 1200 engineers in General
\riﬂ}TUT\ l'I'H.! mare Tii dmn T\‘nt'l'lr"n }L dAls ﬂ}r 5[]1.‘.1;[]1..’!..([
experience lie behind the engineering staffs respon-
sible for its products. It is natural that important in-
"-'Lr'l.“l:]t'lh -ﬂll.l. |.l'|'|!“'[:l"|- ements are [1{,\-11“'[11..{[ :I]'I.HldL r]'IL
organization itself.

But thousands of persons of alert 1|1tLl|1L|:nt all
over the world are busy with thoughts about auto-
mobiles, and to any one of them a good idea may
come.

So General Motors has its New Devices Committee
"n\'hif]] meets r-TL‘li'l.[L‘.r'il']}'. iT Il]'l{'ll.]dt‘ﬂ rll'lt'i hl::'.'l.ll:l. ﬁ!'- r]'ll..'
Patent Department, the directors of the Research
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A buge magael re veals Haers Biclden beweatl the wrface of teel bars,
Deefects in woctal are vegistered ow & weler as changres
i eleciric current

Laboratories and Proving Ground, and engineering
representatives of the car divisions. ‘ i

Out of the thousands of ideas and suggestions laid
before it every year, relatively few can be adopted.
General Motors cars must be built for service in
Siberia as well as in American cities, and amid the
rarified air of mountainous country as well ason burn-

22

ing deserts. Many ideas that appear practical under
|l"-'C:i.|. fﬂ]'l".[iriﬂ”:i [‘i‘l]] Ii].“'u'r']'l. E'IL'j'-ﬂrU T]!L‘ l'l.'llllil'l._‘ﬂ'll;_;!'lfﬁ ['I1'.
universal use. Many suggestions, of course, have been
previously considered and found impracticable.
Though the percentage of usable 1deas 1s small, the
committee meets always with enthusiasm. It is part
[]i— r]]{_‘ I'.I'IllL'Ilif'l.l..'r:n' Uffﬂ mstant ;II'I'I.]'I'I'I:}'Ir't‘I'I'I:L_'r'It 'i.l'.l {iL‘ﬁUl’;ll
Motors. So long as this spirit of improvement persists,
an organization must keep growing; for, however old
Ilr may |.'ll' 'il'l. VCrs, 'iT 'ﬁ-'i“ ]H.‘ :1'.“".1}'.‘1- :'.'“HTE'”-II'. i!!'l r'l"i;IHi,

F.’r‘fgf.rf:u're and the Open Mind
MorEg than a decade ago General Motors asked: “ls
there another service which can be rendered inside the
Learning b o make grars guicter. By the wie of a bigh quality

vrcnum fabe amplifer, toeflar to thaie sind fn radio tefi, eupimeert
recerd the modce procdeced by @ pair of gears
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Each exploston cawses o 15 et deflection or benafing of the crawdebafr.
The enmginesrs meawre with o high depree of acceracy the deflectiva
wivich will sccar fu a cranksbaft fn service

home comparable to the service which the automobile
renders outside "’

Already one division of General Motors, Delco-
].is__rhr. was hr'[m__ﬁnu the comfort of electric ]il_dl” and

24

power to farm homes. Elecrric 1'u'frigfl':lrinr‘n wils in
1ts '1|1 fancy, and General "'-THTHT-\, at-.'n]u:lrinu Frig r'1-.|'li1'-..'1
set 1ts research organizations to work to improve it.

Having accomplished this, the next step was to in-
crease }uulll.Lt,uu and ruluu_ costs so that the ]1rut
could be !'l!nl”_jil‘ within the reach of every home.

To the \n]u[ on of this second ill'llhli.ﬂl many
departments of General Motors contributed. T he
Research Laboratories in Detroit worked with the
|~1i~r;|..{.|.-|r';_ I.abor; l[||r'i1,_~. |nq1||uii11 ”d". ton. The Fisher
Hn;l\ Lul}un ation was consulted 1n the de HiL.H of
the cabinets. The same uu_nuu |ng ]'-nnnp]u- which
have made auromobile construction so economical
were applied, for the first time, to the production of
refrigerators.

Today Frigidaire is the world's largest selling auto
matic refrigerator. General Motors resources and
L-,\;pur:...-m'u have made it possible to produce a low
priced model which is $570 cheaper than the lowest
priced model of five years ago. All over the nation
and indeed all over the world—food is better preserved
and health 1s safer because this big problem was met
with adequate resources and an open mind.

An Open Mind the World Over

Ix General Motors factories all over the world, 1hrel-
ligent men and women are working for the people who
ha ave huwgh and will |m1. General Motors products.
They are forever st r|1.m|_1m_||n| nate waste, to lessen
expense, and, at the same time, 'rnnv]ﬂrwu;h ality. By
more and more efficient pr:nlm tion methods 1h|_k are
continually making savings which, often multiplied
[I!Ul]\-;l]hh u’r r1|hL-\ l,_']1l|b|L 1hU]L!’i' "t]i}l'urw dl".hl‘p‘-

3
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Thiy mrachime tells exactly bow well brakes will boled, Tt tests a set af
brakei fasf ai they are nsed on a car and definitely pornts e way to
wiake brakes better and safer

ro L[il.';' VoL more T'nr your money. The traffic d:_'P:]r!-
ments of the divisions, for instance, are ever finding
new ways to reduce the time of shipping raw materials
and the finished product.

20

The purchasing departments effect great economies
by constructive standardizationof partsand methods,
by being careful to order only what will be used, and
l|'l:,.’ []I,t[lr'l.rll[:o,’ E'ltl:r':il'li._f.

The |mn['1r."_-.r of the sales 1i:.'}‘|;t1'r1'|1|.‘|11'.-: 15 to gi‘-’u all
General Motors dealers and salesmen a chance to
I]lilkﬂ A jUH[ i'l-!'”ﬁ[' not o L'{]‘]'I'IITI_'I I'l'IL'f'['.I o |:'ILJ:|-" CArs
r]u;].’ can't sell and which !hu:}' have to HilL'l'IH:l"-'L’ o stay
i:"l h”‘i‘”!L’H‘i.

Hawve you ever fried fo locate a trowblesome nodie fn your car? Gemeral

Motars research esginecrs ol only locale the moite, but mreasure

exartly bowp lagd i §1v and determine (05 frequency and geseral
character. In thiv fificw it work, radio & an mdipensable toal

by
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With this apparatus General Motors deterneines the efficiency of fany

wnid radiators. An electric dynamemeter drives the fan awd meaiwres

the power it abiorde af vartons speeals, The fan draws aiv through 2
specially conitracted wind tunnel and into the radiator

by
o

i

~endd ot

T . - -

-

Exact informatfon on & carbercior: Wil it ghart & car eanfly® Wil i

feed fust the right amount of fuel do the engine? Road tests arve woi

the only amiwer, fur ihe ERMEIRECTS alw determirne cavburcior frer-

Sormance by patifng o carbyreior in a merciry sealed box and taking
data fram precise fustramenty

Time Payments and the Open Mind

IF"- 'I.-Ltl]"\ LL” []]L 'c Werc many “'l“".l'l(r]'l‘- 1]}(]'.”' tI.:I'I'I'L
payments, but few facts. General Motors began a

care hll HHH"'. HFT"M, w hUlL |Hrn]1]u]“|

Everyone recognized the soundness of granting
credit to a business—a group of individuals—for the
!‘llth 158 I:Ir necess: lr".. RLII.]'IE'I:I'I'H nt. lIII-lllln le]'.I{_TL F]'I_L Ny I.I'I‘l.
hl|.1:_.13 reason why the individual should not be en-
titled to use his ]mwrml credit and earning power for
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the ]mrch;ist of a necessity, such as an automobile—
just as he purchased his home or life insurance estate?

Out of this study came a General Mortors policy:
]':\“L'l‘jn' man or woman whose circumstances and income
warrant the u'-.‘rth:.rﬁlﬁp of a car shall be provided with
credit accommodation on a sound basis and at the
lowest possible cost.

The General Motors Acceptance Corporation was
organized to give effect to this policy.

Millions of families have had the use of their cars
while they were paying for them, through the GMAC
Plan. Sales and production of automobiles have enor-
mously increased, resulting in much higher quality
I‘u.:r :1.{:”:1[' r||'. cost.

The American people are making more effective use
of their time and energies, and this has been defimtely
reflected in national prosperity.

The whole machinery of consumer credit has been
}‘Ilili.‘t."-i upon a sound economic h.‘tsi.‘i,hucuuﬁu the pmh-
lem was approached with scientific thoroughness and
an open mind.

What General Motars fl_l,fffrs You

As aresult nf:‘-rrmiﬂ}' and open mindedly gm;ﬂing and
I.I:'-illg' all the 1-:li't.\',{;|,_'|:1:_'1';1| _"l.]uzl||'5hu-lH:sir].rni'rs]}ru.;[-
ucts all the value that is possible. General Motors
}'-'J‘I'H!UL‘H reflect tr'll'];lju"s best rliirlkirng, not outworn
np'miﬂnﬁ or habits. They have been proved by tests,
and bear the H;lln[‘rnfthu very best modern scientific
methods.

Here is what General Motors gives the buyers of
its !"‘1'IJ{E1I€E5:

T ]
Jaust a1 vaiwalvops separale wwnlieht fnta the colors of the rafaboie, 1o
the spectrorcape eparates lght, from bor metallic vapors, fabe it
camponent colors, The spectraicepe 61 siedd i Bhe laboralories b detect

wr st te qaaniities of fmparities i paterials, wlhich are smitabably
seer thrawgh fhe evefiece as a veries of bripht lines

E 11gi|11.'l.'1'i|1_|__' Excellence—F very (reneral "'.intursprud-
uct embodies the best ideas of more than 1200 open
minded scientists at the Engineering |1|_-]1:1rr|'|'||_-1:1_q_
Research Laboratories, and Proving Ground.

Fair Price Policy—General Motors products offer the
greatest vialue in each price class, which means the
best cars and trucks “for every purse and purpose.”

High Resale Value—A large number of miles of trans-
portation are built into each General Motors car and
truck. That mileage gives the product a definite cash
value which is maintained in the used car or truck

market.
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5.

. General Motors Acceptance Corporation—The largest

time financing company, offering low rates on time
payments.

. Combining Purchasing Power of Many Companies—

Insuring the best materials at the lowest prices.

Valume Production—More than 20,000 workmen
are making General Motors cars and trucks ar the rate
of nearly two million a year, as well as millions of other
products. Such volume makes quality at low price
possible.

. Finest Body Work—Fisher Body is a part of General

Motors. All General Motors closed bodies are by
Fisher.

GENERAL MOTORS
A car for every purse aud purpase"
b
CHEVROLET
PONTIAC . OLDSMOBILE
OAKLAND . BUICK
LASALLE . CADILLAC
Allwitk BODY BY FISHER

GENERAL MOTORS TRUCKS

8, World-wide Markets and Service—There are at least YELLOW CABS and COACHES

33,000 salesrooms and service garages in more than 100
countries servicing the products of General Motors.

FRIGIDAIRE, the Automatic Refrigerator

DELCO-LIGHT ELECTRIC PLANTS
AND WATER PUMPS

L

Delco-Remy Electrical Equipment + Lovejoy Shock
Absorbers - Blossom Locks - Harrison Radiators « Jacox
Steering Gears + AC Spark Plugs + AC Specdometers
ACOil Filters - AC Air Cleaners + AC Gasoline Strainers
New Departure Ball Bearings - Jaxon Rims, Wheels and
Tire Carriers - Brown-Lipe-Chapin Differentials . Hyatt
Roller Bearings - Inland Steering Wheels - Klaxon Horns

9. Permanence—General Motors is in business to stay.
Its resources, strength, and stability assure you that
the quality, service, and value of its products will be
maintained and still further improved.

When you are in the market for something General
Motors sells, you will do well to consider the advan-
tages of these products of the open mind.

MM
MWH may be purchased
uﬁwGﬁM Payment Plan
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