
The Automobile Speaks
It tells ^ou -what it is,what it^'

ft requires and it asks
^bo treated fatrlt^Ri/Frederick, C. Guerrtich. -

No. 4.
THUS far in explaining my engine I have referred to an engine with but

one cylinder. I told you thRt there were four strokes in tny cycle;
namely, suction, compression, power and exhaust. 1 also mentioned

that on only one stroke is power developed, the flj wheel being required to
¦tore up power for use during the otlwr strokes.

The flywheel will function well, and such ail engine would drive a car,
but It would have to be large and heavy, and, what is worse, it would vibrate
exceedingly, which would be bad for all of my units.

My designers, therefore, conceived the idea of building my power plant
of four smaller engines, and having four engines coupled together in such a

way that one would exert its power stroke while one of the others is on

miction, another on compression and the fourth on exhaust. Then the engine
which was on compression could next give the power while the first is on
exhaust, and so on, one engine always being on th* power stroke.

This was found to be a simple thing to do, as the four cylinders of the
four engines could be put on a common crank oase or base, and the four
crankshafts could be united into a common crankshaft having four arms or
c*anks. Thus we have the four cylinder engine, which could also be called a
"four engine" engine.

Please note the difference between the expression "four cycle," which
was explained in my first talk, and "four cylinder." A twelve, an eight,
a Plx or a four cylinder engine can be, and usually is, a four cycle engine,
each of its cylinders having the four strokes of the cycle.

FIRING ORDER.
My designers havinsr decided to have my engine of four smaller cylinders

(or more), next had to decide in what order these cylinders were to have their
Dower strokes. It was found that If they were to come in consecutive or

1, 2. 3, 4 order, the crankshaft would have to bo designed so that pistons
1 and 3, of which the centre of the combined weight would be in front of
the middle of the engine, would have to move in one dh-ection together, while
2 and 4, whose centre of combined weight would be In the rear of the middle
of the engine, would move in the other direction. This would result in a sort
of rocking chair vibration. Therefore, it was decided to have pistons 1 asid 4
and pistons 2 and 3, both of whose centres of combined weight would be at
the middle of the engine, move together. The crankshaft therefore wm
built as in the illustration.

Now please observe that when piston 2 Is down piston 3 Is also down.
As the power stroke ends when the piston is down and cannot begin when the
f)lston is down. It will be seen that cylinders 2 and 3 cannot have the power
stroke, or let us say "cannot fire" after each other. The same Is true of 1 and
4, thus the cylinders cannot fire in 1, 2, 3, 4 order. By studying the illustration
you will see that only two firing orders, hy which is meant the order in which
the cylinders fire, are possible; namely. 1, 2, 4, 3 or 1, 3. 4. 2.

Should you take the wires off the spark plug or the ignition timing
instrument you will have to put them back in the "firing order." Fortunately
manufacturers now fix the wires so that they cannot, be put back on the
spark plugs in the wrong order, though this does not always apply when the
wires are taken off the ignition Instrument.

THE FIRING ORDER.
As the suction, the compression and the exhaust strokes must conie in the

fame order as the power strokes, or in the firing order, you can determine
the firing order of your engine by slowly cranking the engine and watching
the order in which the exhaust valves, or the inlet valves, raise, as this will
thow the order In which ths exhaust or the suction strokes respectively
come. The power strokes or the firing order must be the same as this. By
?studying the exhaust pipe or as it Is called "exhaust manifold"' you can
determine which are the exhaust valves.

The spark must com« when the piston is fully up on the completion of
its compression stroke. When this is the case for cylinder No. 1 the fourth
cylinder will have the piston up on the completion of the exhaust stroke.
Therefore to set cylinder No. 1 ready to fire slowly crank the engine and watch
No. 4 (not No. 1) exhaust valve. When it is raised both pistons 1 and 4 are

coming up but No. J Is on compression and No. 4 on exhaust. When the
piston Is fully up then No. 1 Is ready for the spark or Is ready to fire.
When timing any ignition system you will have to proceed as explained.

TRUCK tips.
K«roarn« aa Tractor Fuel.

When kerosene In used as fuel In the
motor tractor It will be found necessary
In many canes to change the oil In the
crankcase after every twenty hour* of
running. This Is because when It is not
properly heated It mixes with the oil
and destroys Its lubricating qualities.

Mnnnflns the Governor,
Tti mounting Ihe flexible drive ahafta

of the governor care must, be taken that
there are no bends In the shaft within
two Inches of either end. The shaft
must ne\er be bent into a. circle of less
than ten inches In diameter. The proper
practice Is to make all bends as long
and easy as possible.

Welwht and Truck Capacity.
In selecting trucks tha -factors of

weight and size of the products to be
hauled must be carefully considered. A
product that la bulky but light In weight
calls for r comparatively light vehicle
with large body capacity. On the other
hand, the man who must haul heavy
material that Is compact In form will
make a great mistake if he buys an ordi¬
nary light truck.

Trailer < nata.

When trailers of any type are being
used in connection with truck service
it ia to be atrongly recommended that
all cost and operating records covering
the trailers he kept separately from those
of the powered vehlolc.

The Cylinder Heail.

The holding down nut* of the cylinder
bead should be tightened periodically if
the cylinder head is taken off for any
reason. In replacing the part should be
tightened up again by screwing down
opposite nut*. Each nut should be turned
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* little, then Its opposite should he
screwed down somewhat, and so on,
working around the cylinder head. If
one nut is tightened all the way there Is
danger of springing the part.

The dependability
and thrift of the
Dort which have
earned for the car its
great following are
now enhanced by
a body of artistic
beauty.
Now the Dort owner
is undeniably the
possessor of a car
that is definitely the
most desirable car
in its price class.

PRICES
Touring Car .... I1WS
Roadster . . . . . '215
FourMMon Sedan . . 19Q5
Fouraeaaon Coup* .

F. O. B. Hint
Wh» Wheel* and .par* tin* astra

Dort Motor Car Co., Inc.
New York Branch:

Broadway at 58th Street
Phone Circle 5466

<*r>

Dort MqjorCarCompany

THE OUTLOOK FOR
NEW ROADS IS GOOD

A (Jreat Many of the Present
Highways Are in Very

Poor Condition.

The discussion anent the costly higti-
wa.v situation in some States, with the
talk at Washington of a Senatorial in¬
vestigation into the Hnplication of Fed¬
eral aid in road construction, has stirred
highway officials, engineers, road builders
and good road advocates to seek
and means -whereby highway depart¬
ments may-the more accurately arrive at
a Justifiable first cost of highway con¬

struction and methods of financing road
work that will lighten the burden to the
taxpayers.

J. E. Pennybacker, secretary of the
Asphn.lt Association, New York city, for¬
mer chief road economist for the United
States Rureau of Public Roads and the
American Automobile Association, has
come forward with a plan, which he be¬
lieves, no matter in what State It Is ap¬
plied, will tend to prevent burdensome
conditions such as those In Arkansas.
Mr. Pennybarker advocates a mora care¬
ful survey to determine justifiable tinst
cost and the application of principles he
has evolved as the result of years of
study In road economics, to determine
the length of time neoessary to pay for
an improvement and the rate at which
the payments should be made. In regard
to his remedy Air. Pennybacker sayw:
"Determination of justifiable outlay

for a proposed highway improvement
from anticipated service should call for
at least as careful a survey and estimate
as the engineer now provides for the
engineering features preliminary to the
construction of the highway. Millions of
miles of earth roads and thousands of
niilea of lightly surfaced and poorly de¬
signed gravel and macadam roads im¬
pose upon the highway engineers of the
nation the task of so parcelling out high¬
way revenue that it will be applied to the
highways la proportion as they show
trail)o Justification for improvement.
To incorporate thia requirement Into

highway engineering' practice Is to make
the traffic unit as widely used as the
customary units of physical measure¬
ment, This measurement of Justifiable
outlay by the yardstick of traffic does
not disregard the profound beneficial In¬
fluence of the highway upon social life
and eduoational development In rural
districts, but Inasmuch as they go hand
In hand with traffic development the
latter may In general be regarded as an
Index of both the direct and lndireot
value of the improvement.
"Motor vehicle trafflo predominates to

such an extent as to make logical the
adoption of a system of measuring costs
and justifiable outlay primarily in units
derived from this class of traffic. Thus
while the unit commonly used for horse
drawn trafflo Is the ten mile and applies
to load rather than to vehicle it Is
neces-sary to adopt a unit Wliltah will
take into account the eight and a quar¬
ter million passenger automobiles now
registered and the millions to oome and
which will allow credit to the highway
for the saving In their operating costs.
To substitute .vehicle mile' would not
fully meet this need, as the million
trucks in use and those yet to come
must be rated as deriving greater bene¬
fit Individually than the passenger car.
A simple plan sufficiently comprehensive
¦to meet most needs Is to retain the 'ton
mile' as the unit of measurement but
to regard e«}ch passenger car and each
one and two horse vehicle as the equiva¬
lent of the one ton. while the motor truck
and the heavy team outfits would be
regarded as the equivalent of the ve¬
hicle weight plus the load in tons. This

plan would permit of a rapid trafflo
enumeration without complexly". Subdi¬
vision of the InrteUfnttoa to detsmntavs
whether the rout# Is to h« ""heavy truck
traffic' or for Tight traffic* would re¬

quire aggregation of the heavy and light
truck records respectively, but thia would
not affect the main purpose of the In¬
vestigation, namely, to ascertain Justi¬
fiable outlay.
"Counting the trafflo on the old road

Is manifestly an inadequate method of
ascertaining total ton mile* After the
highway Is Improved It will divert
trafflo from other highways, will stimu¬
late local traffic so that more miles will
be travelled In a given period, increase
deliveries from and to market points;
develop resources and Anally, If It Is on
a trunk line or a route to soenio and
recreational regions it will draw in¬
creased tourist travel. Ihetxe various
classes of anticipated travel may be
termed "potential,' and however aim-
oult of exact estimate the Investigator
should give weight to them in his recom¬
mendation as to justifiable outlay. It la
suggested that for the potential local
traffic a sone be plotted to include the
territory which might logically he
served by the highway after Improve¬
ment. "Within this sone the investigator
could make an approximate automobile
census and so acquaint himself with the
business, industrial and social factors
and possibilities of the sone as to estab¬
lish a basis for estimating both the
saturation point in motor vehicle owner-

*hlp and the average mileage per car. In
short, without attempting to present
here the exact detail of a traffic survey
I do mean to urge the necessity and
practicability of a traffic census which
oovers both existing and potential traf¬
fic.

"Operating costs of motor vehicles
are ascertainable and may be expressed
in ton mile units. Costs of gasolene, oil,
tires, repairs and depreciation, garage,
chauffeur, taxes, &o. make a substantial
national standpoint may be gleaned
total. How the figures look from a
from statistics. Thus, In 1920, the gaso¬
lene consumed by motor cars amounted
to 3.200.000,000 gallons, worth nearly a
billion dollars at prices paid by car
owners. Tires are estimated by M. O.
Kldrtdge, director of roads of the Amer¬
ican Automobile Association, at $1,000,-
000,000 a year. Mr. Eldridge Bays:
"Compare the smooth resilience of Fifth
avenue, New York, with the rough,
gritty and flinty surfaces so often en¬
countered on country roads and try
to imagine what a tidy sum in tire
bills would be saved If we could ail
travel on 'avenue' surfaces." Lubricat¬
ing oils to the extant of about 175.OTOr
000 gallons, worth as many dollars,
were required. Repairs and dtopreola^
tlon on 9,250,000 oars If averaged at
only $260 per annum would yield a total
of more than $2,000,000,000. License
fees alone in 1920 aggregated about
$100,000,000, and this together with
costs for garage, chauffeur. Insurance
and miscellaneous items makes it evi¬
dent that on a conservative basis of
estimating we oan place the annual
motor trafflo cost at near $6,000,000,000,
or the equivalent at ten times the entire
highway expenditures outside of cities.
The average per car If we use 9,250,C00
as the number of oars and $5,000,-
000,000 as the annual cost would be
$540. If the average mileage is 5,000
the cost a car mile Is 10.8 cents. Applied
to ton miles the average would be some¬
what lower, aa the trucks loaded would
average three tons, thus making It
probably 8.9 cents. As to whether such
a rate per mile Is too high or too low
on a given highway should be ascer¬
tained by the Investigator. When he
has determined upon the rate, hewerer,
and applied It to the potential ton miles,
he has established the gross trafflo oost
on the highway for potential trafflo If
no saving were effected.
"The cost of operation per ton mils

on the old road should be ascertained
and from this should be subtracted the
estimated oost of operation per ton mile
on the Improved highway e-tabllahed by
comparative data of operating costs on
highways similar to the type or types
under consideration for the Improve¬
ment. As the trafflo oost per ton mile
would be affected by the character of

SPLENDID RECORD
OF MOTOR TRUCKS

.Now It Is Necessary to Estab¬
lish Operation on Scien¬

tific Basis.

Statistics for 1920 shnw that motor
trucks carried more tonnage than either
inland waterways or interurban trolley
lines. Motor transport now ranks sec¬

ond orilv to rail transiKirtation.
In less then ten years' time motor

transportation has grown from nothing
to It* present prominence. A concrete
.sample of the remarkable growth is
had In a check taken of traffic between
Akron and Cleveland. In two years'
time loaded truok tonnage increased ap¬
proximately 2(W> per cent.

'Hie rapid growth of the Industry has
been so pronounced that many vital
problems have been only partially solved
and its leaders face the task of retrac¬
ing some of their strides in ord«r to
perfect weak spots in the structure.
The travel and transport bureau of

the B. F. Goodrich Rubber Company
points out four problems that are up for
solution now. They an;: Formation of
local associations to eliminate rate cut¬
ting and other harmful practises; ex¬

panding In the field of junction terminal
transfer of freight; to break shippers
of the "exclusively railroad habit" and
educate them to use motor trudks for
short hauls, and to warn truck operators
against overloading and overspeedlng In
order not to antagonize highway au¬
thorities.

the hlghwny Improvement to be adopted
It is assumed that the engineer will base
his comparison upon a type or types of
improvement which appear to him prac¬
ticable if they can be financed out of
the traffic saving. In other words, this
method leaves to the engineer the same

discretion as he now customarily ex¬

ercises In selection of design but sub¬
jects it to the test of financial Justlfica/-
tion. This savine In cost of traffic oper¬
ation per ton mile when applied to the
total exfsting and potential increase in
ton miles gives the gross annual saving
in traffic operation attributable to the
Improvement.

'"The net annual saving In traffic oper¬
ating costs Is arrived at by deducting
from the gross annual saving the in¬
crease in the annual highway budget for
interest, maintenance and depredation
of tlie Improvement. In order to obtain
the annual cost chargeable to Interest
and depreciation it Is necesteary to esti¬
mate the economical life of the improve¬
ment contemplated and take that
amount which at the end at the period
will have discharged all Interest and
retired the principal.

"Considerations which determine the
economical life of the Improvement, or
the period beyond which It naey no
lonsrer be maintained as such without
prohibitive cost, involve not only a

study of the durability of pavement* of
the various types but also the durability
of the foundation and of such Improve¬
ments as acquirement of right of way,
reduction of grades, elimination of
curveis and grade crossings and installa¬
tion of permanent structures, Ac. If
these latter features form a considerable
portion of the first oost the term in
which traffic saving is expeoted to pay
for the project should be correspond¬
ingly lengthened. If, moreover, a pave¬
ment such as a «#ieet asphalt or as-

phaltic concrete Is used it may be re¬

newed at the end of Its economical life
without as a rule incurring any addi¬
tional expense for foundation. To oom-
jwire one type of pavement with another
as to their durability the important
point must not be overlooked that re¬
newal may be extensive or merely the
renewal of the surface. The most ra-
tlonal plan Is to estimate first the dur-
ability and cost of structure. Ate."

New Speedster Possesses
Exclusive Features

Semi-racing body swung on big car chassis.YOU
SIT IN IT.NOT ON IT.

This new Kissel Speedster holds a subtle lure by its
dashing lines and individual appearance.

^ SEMI-RACING body, equipped with
formatting restful seat, such as would

be expected in a limousine.finished in
Chrome Yellow of a distinctive shade.with
individual steps.bicycle fenders.wire
wheels on each side of the hood.trunk rack
at the rear.bumpers front and rear.

KISSEL ftji In reality it provides large car comfort on

rough roads, because it is mounted on the
same custom-built chassis as the larger
Kissel models and powered by the new

Kissel Custom-built motor.

On display now.deliveries coming through
In rotation of orders.

SIDNEY B. BOWMAN AUTOMOBILE CO.
"You Can Take Sidney Bowman'i Say-So on a Car."

3261 to 3275 Broadway
ENTIRE WEST BLOCK FRONT from I3l.t to I32d Street

Telephone Mnrnlngnlde <WtO

e 0

PRACTICAL PARAGRAPHS.
Trauiuilulon \ u1>*.

A humming noise in the transmission
case la very likely due to an excess of
heavy grease. The cajie etujuid never be
more than two-thirds full, and oil Is
the proper lubricant, not greas*. It la
axiomatic that a noise In the gearbox
means faulty lubrication somewher*.

Track Tlrni,

For Owmai* who drives *, blr.whvfl.vy
r*r the possfWlitie* of truolc pneu¬
matics are worth consideration. These
are now available In larger pa.«sens:er
car size*. and they are much heavier
than corresponding passenger car cas-

lnr*. tmurlnff lonfper nxfle*ee at cortv
parattvely sliffht advance In cost.

Remaftng m<>11.
The one sure way oCJ^removJng a bolt

that baa become rusteji in place Is to
heat an open spanner (that will flt the
nut of the bolt and lot It rest against
the nut for several mtmites. This will
expand the nut without, producing corre¬
sponding expansion of "the bolt, and the
former will come off'easily.

Extra Ltcbli.
An lngeniuos car owner recently

equipped hH bus withj two extra lights,
low down In the rearirfender, completely
lllnminatinK the runrttn* board. He b«-
lleves also that the lUrhts make It safe

to pua otlwr carm a* nirht an4 «m-
tribute to good running. Th#y ar* con¬
trolled from tho dash by an estr»
switch.

Some speed wrenolies have sockets
so deep that a small screw sink* all the
way Into the socket. Place a couple of
nut» of the right size In the socket and
they act as stilms to obviate the trouble.

T« Prevent lenitcklsg.
If strips of toraks lining a~re tts4

around the Java of tMrs used to band
plated or enamelled levers, pedals, bead*
light rods. &«., scratchinf will be tn>
vented.

Business with the
NASH Motors

Companyis Good
We are receiving for April and'May more orders
for the Nash Six and Nash Four from our dis¬
tributors and dealers than we will be able to
fill, though this month our Kenosha factory is
operating 19% normal and our new Milwaukee
plant is gaining in production daily.
We are working toward greater production as
quickly as possible*
Actual sales and delivery figures "from*our
dealers show that many*of them have sold more
Nash cars in January, February and March of
this year than they did in the corresponding
months of last year.
They report better sales eachcmonth!and
each week.

. The greater proportion have been'Nash Six
sales,ofcourse, aswe harve notbeen able as yet to
produce in our new plant enough Nash Fours
to meet orders.
The big volume of Nash Six sales under con¬
ditions of the past fewrmonths is gratifying. It
shows that conditions are improving and it
shows most clearly the high regard motor car
buyers have for this good car.

The Nash Six is a leader in sales today,and sales
leadership now has a far greater meaning that*
Jast.year.

Then,"with countrywide demand" forJautomo-
biles far in excess of the combined productionof all factories, sales leadership meant simplyleadership in production.
Now sales leadership means leadership in value.
Buyers are purchasing on the basis of value
alone. The cars that lead in sales today are the
cars in their respective price fields that buyers
agree possess the highest value for the moneyinvested.
That is why this is a Nash Six market, and whythe Nash Six is today one of the fastest selling
motor cars in the country.
The exceptional worth of this car has found
general recognition. Buyers have found tU»t
the Nash Six qualities of beauty, power and
comfort can be approximated only in.cars con¬
siderably higher in price.

THE NASH MOTORS COMPANY
KENOSHA MILWAUKEE

NASH SIX PRICES
5-passenger touting car . . $1695 7<passenger toarlng car ,r « $1875
2-passenger roadster ... 1695 4-passenger coupe , , .2650
4'pasaenger.sport model . . 1850 7«passenger sedaa'« . VtU '2693

fi o, h, Kenosha
NASH FOUR PRICES

S-paMenger touring car . . $1395 3>passenger coupe .... $1985
2-passcnger roadster . . . 1395 5-passenger sedan .... 2185

f. O. b. Milwaukee
Alt Sash models both_ open and closed, hay« tord tiro at ttandarS tqUipmat

Warren-Nash Motor Corporation, Distributors ^
239 West 44th Street, New York City

BROOKLYN NKWYOR1C NEWARK
L. A D. Motors Con* SstMroorat Broadway K«*H-Kawtr1oOe

BidfordAvfc stirT 64th St. 971 BroadSt


