
FUEL CAUSE OF
v NEW MANIFOLD
. -C-r
Poor Gasolene Necessitates

Many Changes in Its
Manufacture. '

1-G
One of the factor· that contribute

vary largely to the efficiency of the
modern automobile engine la th« man¬
ifold. As a matter of fact the present
types of manifold have been practi¬
cally toread by the degradation of
fuel which has taken place within the
past few years, It is peculiarly appro¬
priate, too. that we should consider
the Question of manifolding Just now,
when we aro Standing on the verga
Of cold, weather, becauoe it is during
the winter that the manifold exerts
Its greatest Influence on engin· effi¬
ciency
In the now dim past when wa got a

very high grade of gasoleno It was «11
very fine to indulge in the long sweep-

,1 ag manifold· th&t were then the rule.
get at the bottom of the problem
must bear In mind the fact that
act· on gasolene Just as It does

Ickena It. With a long
where the metal has a
get cold, the fuel coming In

with this cooled area Is quite
to become so heavy that tn-
of gaseous vapor tt is a fluid
When we got very light, vola¬

tile ajas, this was not so likely to oc¬
cur, but with the present grades.which are not very much lighter* than
kerosene, this precipitation Is almost
certain to occur if the manifold is
lorsr and untested.
For this reason the modern tend¬

ency In manifold design has been all
toward short passages, leading direct¬
ly from the carbureter to the com¬
bustion chambers. The long curved
manifolds of the past have practically
disappeared. Some designer« hit
upon the scheme of incorporating
the'r manifolds tn the cylinder
block itself. This had the advantage
of compactness of desien and. better
.till, heated the manifold from Its
proximity to the hot water In the

.»water system.
Today every authority recognises

the fact that It is necessary to apply
heat in some form to the inlet mani¬
cotti In order to secure efficient vapor¬
isation of the gasolene fuel. Many
lifferent ways of achieving this end
have been worked out. One of the
Orat methods tried consisted tn put¬
ting a Jacket around th· Intake mani¬
fold at some point near the combus¬
tion chamber and passing the heated
rases of the exhaust around the In¬
take. In this way the exhaust Is

made to furnish heat to keep the In¬
take manifold at a proper operating
temperature.
? second method consist» la bolt¬

ing th« carbureter directly to the
cylinder block and ovar the exhauat
pa.eg», so that th« heat of th· lat¬
ter will keep th« carbureter »uffl-
ctencytly warm to Insure th« delivery
efa light and volatil· fuel. Thle meth¬
od Is ta very general use now.
There were' still other schools of

expérimentera On· instated that tha
fuel must be heated before It reached
the carbureter. Another group heated
th· gas ta the carbureter Itself. The
obvious trouble with both thes· meth¬
od« was tha fact that the fuel heat¬
ed at auch a distance from the com¬
bination chamber ran a considerable
chance of condensing again before
it got to the cylinders. With th«
constantly decreasing quality of our
motor fuel this danger became
greater.
It la almsst obvious that It the

fue! must be heated at all It Is bet¬
ter to perform that operation when It
la as near aa possible to the com¬
bustion chamber, so the advocates
of heating tha fuel after It haa left
the carbureter have had the better
of the argument.
The roost recent design» tn mani¬

folds agree la placing Inlet and ex¬
haust in clos« proximity, so that
the heat of the latter may be im¬
parted to the fuel, keeping th« fuel
thoroughly vaporised until It la In
the combustion chamber Some of
these designs place th« inlet and
exhauat together for a considerable
distance, while In others the Inlet
passage simply passes through the
exhaust at a given point. In some
constructions th« Inlet passage la
actually within the exhaust for a
certain distance. Ita metal wall be¬
ing subjected to the heat of tha
burning gases on their way from
the cylinders.

Still another recent Idea that
helps efficient carburetlon Is the
fUtinx- of a small shutter In the pipe
leading to the exhaust, ao that after
the entrine Is hot the temperature
may he regulated at the point of-
maximum fuel efficiency.
Last year there was a flood of

fuel warming devices known as
~hot spots." These were heated
areas In the Inlet manifold, the fuel
passing over which was heated and
vaporised on Its way to the com¬
bustion chamber. Somo commenta¬
tore on motorlag matters Informed
their readers that the hot spot con¬
tributed to securing eaay atarting
In cold weather. It requires only
a moment's thought to realise that
the hot apot depends on the heat of
the exhaust for ita heating qualities
and consequently does not get
warm until the engine has been
started for some minutes, so that
its help In starting Is purely
Imaginary.
Engineers have discovered that while

our present grade« of fuel must be
warmed to a certain degree to obtain
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fuel efficiency, the heat muet not be
too great or th· gaa loses »o much tn
volumetrie efficiency that the net re¬
sult is «- power Ion which can be 111
.Horded. If the fuel la properly
warmed and la then mixed with cold
air the result Is a «nappy fuel that
give« a maximum of power. Thl« I·
th· reason for th« us· of a (buttar
permitting th« admission of cold air
after the engine has run long enough
to reach a fair degree of operating
efficiency. It may be noted, however,
that with our present gradas of fuel
there 1· llttl· likelihood ef too high
a degree of heat being ranchad In
cold weather.
The problem of securing fuel effi¬

ciency la by no mean· a «imple one.
Some of the beat engineering brain·
in the country ara engaged on It at the
present time. There ara many divers«
factors to be taken Into considération
and each must have dua weight. How¬
ever, thl· we can »ay, that any car
owner who ha· noticed a distinct fall¬
ing off in engine efficiency during the
cold months will do well to mo wheth¬
er the manifold destin of his engine
is not to blame. There are many
Improved manifolds on th· market to¬
day which may be used with benefit
by owner« whose car· are somewhat
aged and equipped with manifold·
that were designed to handle a grade
of fuel very much superior to what
we are getting today. Any auch own¬
ers who will write this paper wUl
receive advice In regard to devices
that may solve their winter fuel prob¬
lem.

»ANSWERS GIVEN TO
MOTOR QUESTIONS

Q. Bom« time ago yon had an Item in
«uto notes regarding leaking radiators.
I believe It recommended ground flax-
seed. I have lost the Item. Can you
advise me what was really stated?
A. It was flajcseed that' was recom¬
mended, but It should be.used only In
an emergency. The radiator should be
flushed out.thoroughly after the flax-
seed ha» been used. There are »nine

excellent prepared cement« which are

poured into the radiator to atop »mall
leaks. A larse opening should be
»oldered.-

Q. I have a Chalmer» IMI model K.

Lately there has developed a certain
amount of play or backlash tn the
¦haft It has full floating axles. If I
take hold of the axle by hand I can
turn It back and forth.that is. in a

circular motion about two Inches.
How could I tighten It? The foot
brake Is attached to It. and when I
apply the brake It cause« the car to
stop In a series of Jerky motions, caus¬

ing a disagreeable amount of noise.
How can I overcome tblsT I have put
on a new universal Joint without any
Improvement. It run· fairly well, but
If I feed gas. no matter how slowly.
It goes forward with a big Jerk and
makes a lot of nolae. The car has a
disc crutch running In oil. but this
part seems to work «11 right. A. The
play Is probably between the shaft
and the «haft level. There la no ad¬
justment for this. You would have to
renew the parta The Jerky motion Is
caused by the backlash being taken
up and released alternately. Tou need
new shafts or bevels or both- I would
also, be Inclined to think that the
driving pinion and the ring gear are
not meshing property owing to wear
In the gear.

«3. Lattery when I start my car and
let the clutch In there I« a very loud
noise that comes from the clutch Just
as I let It In; you might call It a
terrific squeak. It Is a leather cone
clutch. A. Without doubt a dry
leather. Treat the leather with neats-
foot oil.

Q. What does a manufacturer of
care pay for a clutch, say one of th·
ordinary dry plate clutches? I aay
around J50 and a friend of min· «ays
«round 1100.
A. I know both of you «re wrong,

but I cannot give exact flagres with¬
out knowing the make of the clutch
and the «lie of the car using it.
Some manufacturers only psy «bout
$15 for such clutches. It all depend«
on the design and the number bought.

Q.. I have tried pretty nearly every
scheme to keep oil from leaking onto
the brakes of my car. but I fall to be
able to stop It. I have put In new felt
washers every week. I have lowered
the oil level, changed the oil to
thicker «nd everything, but still It
leaks. Have you any trick that will
stop It?
A. Take some ordinary cheesecloth

snd wrap It around the axle shafts.
This Is a sure cure, but I would also
attempt to find out if there Isn't too
much opening around the felt washer.
The washer usually fits into a metal
piece and this must not be badly bent.

Aato Thieves to Be Whipped.
Wilmington, Del..Jvdge H. C.

Conrad, of the Court of General Ses¬
sions, has served notice on motor
thieves that the next ones brought
beforo him will be sentenced to be
whipped at the post at the county
workhouse. The warning waa given
after Robert Bradley, who pleaded
guilty to stealing a car belonging
to Arthur Matthew«, waa »entenced
to two years.

Driving on a Flat.
When it is absolutely neces«ary to

run on a flat tire keep the tire tn
.Oft dirt if possible. If the trouble
occurs on city streets run on the
trolley track rather than on cobble¬
stones.

Take the Right Road.
Two roads lie before you.the Road of Chance and the In¬
surance Road. The finger of Experience, pointing, tries toguide you. Will you take the aMvice? Remember, repairsare costly, damage suits sometimes ruinous, fire and theft
cannot be prevented! Is it not better to be protected?Talk It Over With Us Tomorrow

"If· Easy to Telephone"

«· · W. M. WARD
Union Treat Building Phone Maia 1023

i°fACTICALÂRAGRAPHS
Caihea Scraper Easily Mad«.

? putty knife may b· mad· Into
an excellent carbon scraper by grind¬ing down th· biada In two different
cuma, one a wider curva than the
other. In this way practically every
nook and cranny of th« cylinder-
head can be reached with en« curved
edge or th· other.

How to Uk Hud Pups.
In (h« u»« of th· h»nd tire pump

the average motorist make· th« mis¬
take of pumping In short, quick
strokes. Th· proper method Is to
pull th· handle up all th« wsy and
then force It clear down to the bot¬
tom of the pump. This gives tha
benefit of the full volume of air, and
the longer strokes are much leas tir¬
ing than the short. Jerky ones.

Rehtovie» Dent· Poz-in«.
The amateur mechanic Is often pus-

sled as to how to remove a dent
from a tank. Bolder a tir« valve
to the filler cap and then pump air
into th· tank, meanwhile tapping
lightly around the edges of the dent
with a leather mallet. Th· pressure
of th« air In the tank will push the
dent out even with the rest of the
surface with the help of the mallet
taps.

Part* Case Convenient.
An lngenloua motorlat suggests a

way of making old battery paru
into a convenient case for holding
various small parts. The bottoms of
several old battery lar» are ««Veil
off so that the walls make Indi¬
vidual compartments. A number of
these rut-off jars are fastened Into
a shallow box with glue/ and the
case Is complete and ready for nuts,
bolts, screws, parts of generators,
magüetos, etc.

How to Gaoje GUm Cutting.
The car owner Is often puszled to

make a clean break of a glass cyl¬
inder, such as is used on gauges of
various sorts. ¡A simple method of
doing this Is to twist a section of
h «tit-resistance aire around the glass
at the point where it is desired to be
cut. The ends of th« wir« must
be connected to taro binding posts
snd these are then connected with
th« lln« «Ircult. When the current

?7 ^-
'la turned en the wire becomes hot
and heats the glass, whtoh I· then
plunged Into cold water. The result
is an even fracture at the desired
poUt.

Vnkaal«-wTlock U*r*l.
? uaeful aid In vulcanising tubes

la « rubber-covered block whleh may
be made In the following manner: A
sheet of fabric la tack«M on the
block and to thl· la vulcanized a
layer of tread stock, cementing and
curing In the usual way. Thl· block
has the advantage that no tack head«
¦tick up through the rubber top layer.

HARD SURFACE ROAD
WOULD LINK COUNTIES
It la posaibl« to build a hard sur¬

faced highway »ystem of 50.000 miles
«o located aa to serve directly et per
oent ef all the oounttea of tlie United
State· aad Indirectly il per cent of «II
the other». Kor an annual expendi¬
ture of 1100,000,000.hardly ti a person
per year.this fundamental road sys¬
tem could he completed In twelve-and-
a-half years and It would serve «7
per cent of the total population of the
United State·. Such Is the statement
of the United State· Department of
Labor.
"The growing needs of the country

demand that some «ich comprehen¬
siva highway »y»tem be const meted."
.ays H. K. Fulton, vie· president of
th· International Motor Company,
manufacturer of Mack trucks.
"la the past there has been too

great a lack of foresight on the part
of road huilier·. They have lacked
vision to foresee ???«!· requirements of
.ven Uve years ahead. ? road built
today must be built, not with the idea
of present trarne, but that of ten
yearn In the future.
"The grow in·,- need of the day Is for

transportation. We have «Imply got
to provide It. We cannot stop It and
the sentiment of the country will not
tolerate any handicap of our trans¬
portation system."

Auto Growth Ripid.
"An excellent Idea of the tre¬

mendous growth of the automobile
and how it ha« gradually become a

part of our dally life, ran be seen
from the fact that since 191« there
ha· been van Increase of 2S8 per
cent In the number of automobiles
purchased In the United States,'
says W. I. Kissel, secretary and
treasurer of the Kissel Motor Car
Company.

NEW HIGHWAY BODY
ANNOUNCES POLICY

Tha Transportation Bureau estab¬
lished In the Federal Highway Coun¬
cil has adapted the following policy
as representing its alms and objects:
To assist In co-ordinating the

highways with the other transporta¬
tion agencies of the country; to en¬
courage th« development of high¬
ways which wilt savane« th« eco¬
nomic life of the nation, stimulate
their us· la such a manner aa to
facilitate and cheapen the trans¬
portation of food, raw materials and
finished products, and to co-operate
with state and national government
agencies, to th· end that our high¬
ways may be of maximum servie· in
th· transportation system of the
country.

YOUR AUTO k. B.C.
By OTTO ?????.

The aPark plug la the amali creature
on which yvrii ear depend» fof*Jta pep.
Tet mighty few persons think It makes
any difference what sort of a »park
plug they have so long as it can tie
screwed Into the cylinder head.
As a matter of fact the length of

the spark plug dependa on the engine
in which it is to be used. It is im¬
portant that the plug be long enough
to extend, down Into the combust.on
chamber. If It doe· not you loas some
of the force of your explosion. Dead
gas gsthera In the reces» and »our
engine will mlaa at low speeds. A
plug which leave« a rece·· «round th«
shell will, even though the point« ·
tend down far enough, accumulât«
heat. The nemental extension on such
a plug will warp and the «se of the
apark gap will change.
On the other hand. If the plug ax-

tend» too far Into the chamber be¬
cause the shell of the engine Is thin,
the valv« head may strike it and
change the position of th« points.
The points of the plug should 1

shout one-thirty-second °' en Inch
apart for coll Ignition and one-sixty-
fourth for magneto.
The atmpleat wsy to test a spark

plug Is to take a wooden handled
screw driver.«o you won't gat the
shock.and rest the inalai on top of
the plug, allowing the end to touch
the cylinder head while the engine ?«
running. This will short circuit the
current, and if th· plug I· all right
you will And the cylinder It »erre«
missine slowing down the engine. If
this shooting does not occur, look on

ta another plug or else «ahei« la your
Ignition for the cans· of misfiring
Take a missing plug apart and soak

th« «hell and porcelain In karossa« or
ansrniin· to get the carbon off. But
do not »ersteh th« porcelain. Beratung
roughs It so the carbon will ettes ta
It. Tou can wash the point· with
gasoline and scrape them with a knife,
but be careful that the diafane« be¬
tween pointa la undisturbed. Th«(Cur¬
rant must lump aaroaa a gap t« ask»
th« (park. If th· gap Is to· wtd« It
won't do It. If there la no gap there
will be no «park._

Dtpaffiti Ge* War Car».
? bill has been tatradaoad m taf

t« authorising the
War te transfer aVaa af OhaiO» a I
bar «9? motar pr»pallad

^^^_motor «quiptaant ta th« Pipai lassili «9
Agriculture far uh in th«
¦Mat of highways, to th·
Department for use In tb·
¦ton of malts, to the Navy
ment upon nsaaaat af

^^^^^of tb« Navy, aad to th« Tnatanpa«
partment for the use of th· fubUf
Keslth Servtee.

New 1920 Model

Equipped with new model Rod Seal
Continental Motor has arrived aad
can be seen at the salesrooms of

KENNETH FRYE
2103 Fourteenth St N. W. North 49SS
One Car Ready Tor Immediate Delivery

Our charges and talea are regstn «ni with the. Amer¬
ican Automobile Aasodation. It _ ««oar peo_e_a_

Half aThousand Per Day !
- a Revolution Among Sixes
FOUR hundred to five

hundred six cylinder
cars a day!
There is an announce¬

ment that will reverberate
around the motor world
for years- to come.

The high-priced barrier
between the People and the
Six is battered down.

The news might seem too
remarkable to be true, but,
coming from a concern with
the strength of the Willys
Corporation, it is instantly
recognized as a fact. for
the Willys Corporation is
one of the big industries of
the automobile world. Its
president is John N. Willys,
president also of tbe Willys
Overland Company and
builder and distributor of
over 650,000 automobiles
The new Six is a revolu¬

tionary car. New principles
of construction.well
proven by long testing slice
away costly encumberances
of car construction at point
after point More than that
·.theymake quantitypro¬
duction poasible\ The
completed Six will roll from

the assembling platform at
the rate of four hundred to
five hundred cars per day.
Every detail, from raw

materials to the finished
parts» will be supplied by the
Willys Corporation, or by
subsidiary or closely allied
industries. Economy is
added to economy at every
feasible point
And economy does not

stop at first cost:.the car
is a light weight car, weigh-
ing approximately 2000
pounds. «And the engine
develops new efficiencies.
These facts work together
.and produce economy.
The Six averaged seventeen
to twenty miles per gallon
of gasoline duringtwo years
of varied and drastic road-
testing, totalling over
200,000 mues.

There are other revolu¬
tionary economies.and
other newand revolutionary
principles of engineering.
The details are yet to be
announced. But the Six is
on its way.a smart car to
lead with among classy
company. Watch for it

The Willys Corporation
isputting its reputation into
this car. Its products are
fa«ownthrOughouLÜi*ftanta>
mobfle uriiverse. ThaAnto-
Lite, lighting and starting
equipment, lights up the
roadway, from make after
make of car.otrtnumbex-
ing other systems, two for
one. It occupies extensive
plants at Toledo, Ohio, and
Poughkeepsie, N. Y. The
Willys-Light, a complete
automatic electric-lighting
plant for «arms and homes,
has an immense field.Che
thousands of farms that
need modern lighting today.
In one month of this year
alone orders for 20,000 oats
fits were booked. Every
manufacturer of automo¬
biles, trucks and motors
knows New Process Gears.
The industry is one of the
big recognized leaders in
the gear-cutting trade with
a constantly increasing
demand.

«Anyone desiring further
information about the plans
and the new car program
of the Willys Corporation
should write for our booklet

Willys Corporation
52 Vanderbilt Avenue, New York

N. B.. This is one of a »grits of advertisements to acquaint the public, automobile trade and buyers
of motor cars at general with the present scope and important plans of the Willys Corporation


