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THE OUTLOOK FOR

TH'L'S far in explaining my engine I have referred to an engine with but

one cylinder. I told you that there were four strokea in my ryr.lﬁ;i
namely, suction, compression, power and exhaust. also mentionad
that on only one siroke I8 power devaloped, the (lywheel Leing required to |
gtore up power for use during the other strokes,

The flvwheel will function well, and such an engine would drive a car,
but it would have to be large and heavy, and, what Is worse, It would vibrats
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 &
way that one would exert its power stroke while one of the others is on
euction, another on compression and the fourth on exhaust. Then the engine
which was on compression could next give the power while the first s on
exhaust, and so on, one engine always being on the 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 case or base, and the four
crankshafts could be united into a common crankshaft having four arms or
®anks, Thus we have the four cylinder engine, which could also be called a
“four engine” engine,

Please note the differsnce botwren the expression “four cycle,” which
was explained in my first talk, and “four cylinder.” A twelve, an eight,
A Elx or a four cyvlinder engine can be, and usually Is, a four cycle engine,
each of its cylinders having the four etrokes of the oycle.

FIRING ORDER.

My des=ignera having decided to have my engine of four smaller eylindars
(or more), next haid to decide in what order these cylinders were to have their
power strolkes. It was found that if they were to come in consscutive or
1, 2. 3, 4 order, the crankshaft would bhave to ha designed se that pistons
1 and 8, of which the centre of the combined welght would be in front of
the middle of the engine, would have to move in one direction together, while
2 and 4, whose centre of combined weight would be In the rear of the middle
of the engine, wauld move in the other directlon. This would result {n a sort
of rocking chair vibration, Therefore, it was decided to have pistons 1 and 4
and pistons 2 and 8, both of whose centres of comhined welght would be at
the middle of the engine, move together. The crankshaft therefora was
buflt as in the Mustration.

Now please obscrve that when plston 2 Is down piston 8 1s also down.
Am the power stroke ends when the piston is down and cannot begin when the
piston is down, It will be seen.that cylinders 2 and 3 cannot have the power
etroke, or let us say “cannot fire"” after each other. The aama !s true of 1 and
4, thus the cylinders cannot firain 1, 2, 3, 4 order. By studying the {llustration
you will see that only twa firing orders, by which is meant the order in which
the cylinders fire, are possible; namely, 1, 2, 4, 3 or 1, 8, 4, 2.

Should you take the wires off the spark plug or the ignition timing
natrument yvou will have to put them back In the “firlng order.” Fortunately
manufacturers now fix the wires so that they ecannot ba 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 sitrokes must come in the
same 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 wvalves, ralss, as this will
¢how the order In which the exhaust or the suction strokes respectively
come. The power strokee 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 come when the piston is fully up on the ecompletion of
its compression stroke. When this {s the ease for cylinder No. 1 the fourth
cylinder will have the piston up on the completion of the exhaunst stroka,
Therefore to set cylinder No. 1 ready to fire slowly crank the englne and watch
No. 4 (not No. 1) exhaust valve. When it i ralsed both plstons 1 and 4 are
ecoming up but No. 1 is on compression and No. 4 on exhaust. When the
pieton !s fully up then No. 1 iz ready for the spark or Is ready to fire,
When timing any Ignitlon systam you will have to proceed as explained.
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TRUCK TIPS A lttle, then its opposite should be
-E 3 acrewed down somewhat, and so on,

working around the cylinder head. 1f
one nut is tightened all the way thers Is
danger of springing the part.

Kerosene an Tractor Fael.

When kerosene Is used as fuel In the
motor tractor it will be found necessary |
in many cases to change the oll In the
crankcase after every twenty hours of |
running. This 18 because when [t Ia not
properly heated it mixes with the ofl
and destroys its lubricating qualitiea,

Monnting the Govermor,

Tn mounting the flexible drive shafte
nf the governor care must be taken that
there ara no bends In the shaft within
two Inchen of either end. The shalt
must never be bent into a clrcie of lass
than ten inches In diameter. The proper
practice I& to malks all bends as long
and eany an possible.

Welght and Truck Capacliy.

In solecting Ltrucks the .factors of
waeight and size of the products to be
hauled must be earefully consldered. A
product that Is bulky but light in welght
calls for a comparatively light wvehicle
with large body eapacity. Om the other
hand, the man who musat haul heave
material that Is compact in form will
make r great mistnke if he buys an ordi-
nary light truck.

The dependability
and thrift of the

NEW ROADS IS GOOD

A Great Many of the Present
Highways Are in Very
Poor Condition,

Tha dlscussion anent the costly high-
way situntion in some States, with the
talk at Waahington of a FSenatorial in-
vestigation inte the npplication of Fad-
ernl ald in rond construction, has stirred
highway officiale, engineers, road bullders
and good road advocates to meele waye
and means wherahy highway dspart-
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, Pannybacker, secrstary of the
Asphuait Assoclation, New York clty, for-
mear chief road economist for the TInitad
States Bureau of Public Roads and the
American Automobile Assoelatlon, has
come forward with a plan. which he be-
Heves, no matter in what Stals It 1s ap-
plied, will tend to prevent burdensoma
conditions such as thoss In Arkansas.
Mr, Pennybacker advocates a mora care-
ful survey to determine justifiable firet
oost and the lication of principlés he
has evolved as the result of years of
study In road economics, to determine
the length of tma necessary to pay for
an improvement and the ratea at which
the payments should be made. In regard
to his remsdy Mr. Pennybacker sayw:

“Determination of justifinble outlay
for 4 proposed highway Improvement
from anticipated service should call for
al least as careful & survey and estlmate
as _llm enginesr now provides for the
engineering features preliminary to the
constructlon of the highway. Millions of
miles of earth roads und thousands of
miles of lightly surfaced and poorly de-
signed gravel and macadam roads Im-
poss upon the highway anginesrs of the
nition the task of wo parcelling out high-
way revenus that it will be applied to the
highways Im proportion as they show
trafllo justification for improvement.

*“To incorporate this t Into

highway engineering practice is to make
tha trafflo unit as widely used as the
customary units of phyaleal measire-
ment. This measurement of justifiable
outlay by the yardstiok of taffic dosa
not disregand the profound beneficial in-
Muesnce of tha highway upon soctal life
and educational development in rural
districts, but Inasmuch as they go hand
in hand with traffle development the
latter may' in general be regarded as an
Index of both the direot and indirect
valua of the improvement.

“Motor vehlale traffio predominates to
mich an extent as to malks logical the
adoption of a system of measuring costs
and justifiable outlay primarily In units
derived from this class of traffic. Thua
while the unit commonly used for horse
drawn traffio is the tun mile and appliss
to load rather than te wvehicle it Ia
necessary to adopt a unit which will
talee into account the eight and a guur-
ter milllon passenger automobiles now
regleterad and the miillons to come and
which will allow credit to the highway
for the saving in their operating costa
To substitute ‘vehicle mile' would not
fully mest ¢his need, as the million
trucks in use and thosea yet to come
must he rated as qeriving greater bene-
fit individually than the passenger car.
A simple plan sufficlently comprehensive
to mest most needs 18 to retaln the ‘ton
mils’ a8 the unit of measurament but
to regard each passenger car and each
ona and two horse vehicle as the equiva-
lent of the one ton, while the motor truck
end the hea team outfits would bs
regardad ans e equivalent of the ve-
hicla weight plus the load in tons. This

plan would permit of a rapid
anumeration without complexiyy, Bubdi-
vision of the in to deternrine
whathar the route is to ba ‘heavy truck
traMo’ or for “Ught trafMo’ wotld re-
quire segregation of the heavy and Lght
truck records respectively, but this would
not atfect the maln purposs of the In-
vestigation, namely, to aacertain justi-
fiable outlay.

“Counting the trafflc on tha old road
is manifestly an inadsquats method of
ascertaining

late loonl traffic so that more miles will
bs travelled in a given period, Increass
daliverias from and to market points;
davelop resources and finally, 1f it is on
a trunk line or a routs to scenle and
recreational regions it will draw in-
oreawed tourist travel Thess wvarious
classss of anticipated trovel may be
termad ‘potential.’ and howaver mITI-
milt of exact estimate the investigaior
should giva walght to tham in his recom-
mendation as to justifiable outlay. It 1s
suggeated that for the potential local
traffic a sons be plotiad to include the
territory which might logically bhe
servad by tha highway after ifmprove-
ment. Within this gons the invesugator
could make an approximats automobile
census and so ualnt himsalf with the
business, Indus and soclal faclors
and possibilities of the xons as to estab-
lish a basis for estimating both the
saturation peoint in motor vehicle owner-
ship and the average milsags par car. In
short, without attempting to present
hare the exact detall of & traffic survey
I do mean Lo urge ths nacessity and
practicability of & traffic census which
oovers both existing and potential traf-
fic.

“Oparating costs of motor wehicles
are ascartainable and may be expressed
in ton mile unita. Costs of gasolens, oil,
tires, repairs and deprsciatlon, garage,
chauffeur, taxes, &0, make g substantlal
national standpoint may be gleaned
total, How the figures look from a
from statisties. Thus, in 1920, the gaso-
lene consumed by motor cars amounted
to 3.200.000,000 gallons, worth nearly a
billfon dollars at prices pald by car
owners, Tires are estimated by M. O,
Kldridge, direotor of ronds of the Amer-

|foan Automeoblle Assoclation, at $1.000,-

000,000 a wyear. Mr. REldridge #ays:
“Compare the amooth resllienca of Fifth
avenue, New York, with the rough,
gritty and flinty surfaces so often en-
countered on country roads and try
to Imaginae what a tdy sum In tire
bills would be smved If we could all
travel on ‘svenus’ surfaces.” Lubricat-
ing oile to the extent of about 176,000,
000 gallons, worth as many dollars,
were required Repalrs and deprecia-
tion on 9,360,000 oars If averaged at
only $250 per anmum would yield a total
of more than $2.000,000,000. Idcense
faen alons in 1830 aggregated about
$100,000,000, and this together with
costs for garage, chauffeur, Insurance
and miscellaneous Items makes it evi-
dent that on & conservative bazis of
eslimating we oan place the annual
motor traffio cost at near $5,000,000,000,
or the equivalent of ten timea the entire
highway expenditures outside of oitles
The average per car if we use 9,250,000
&gy the number of oars and $6,000.-
000,000 as the annual coat would be
$540. If the average mlleage I8 5,000
the cost a car mile Is 10.8 cents. Applied
to ton miles the average would be some-
whag, lower, as the trucks loaded would
average three tona, thus nmking it
probably 8.9 cents. As to whether such
a rate per mile is too high or too Jow
on a glven highway should be ascer-
tained by the Investigator. When he
has determined upon the rats, howewver,
and applied it to the potemtial ton miles,
ha has established the gross traffic cost
on the highway for poterntial traffio if
no Eaving were effectad,

“The cost of oparation per ton mile
on the old road should be ascertalned
and from this should be subtracted tha
estimated cost of operaiion per ton mlile
on the Improved highway estallished by
comparative data of operating costs on
highways similar to the type or types
under conslderation for the improve-
ment. As the traffia cost per ton mlla

would be affected by the character of

SPLENDID RECORD
OF MOTOR TRUCKS

Now It 1s Necessary to Estab-
lish Operation on Seien-
tific Basis.

Etutisties for 1920 show that motor
trucks carrled more tonnuge than clther
irland waterwars or Interurban trolley
{lnes. Motor transport now ranks sec-
ond only to rail transportation,

In leas thep ten years' time maotor
transportation has grown from nothing
to its present prominence, A concrets
example of the remarkable growlh is
had in A check taken of traffic betwean
Akron and Cleveland, In two years
time loaded truck tonnage Increased ap-
proximataly 2064 per cent.

The rapld growth of the Industry has
been o pronounced that many vital
problems have been only partially solved
and ite leaders face the task of retrac-
Ing msome of thelr strides in order to
perfect weak spots In the structure.

Tha travel and transport bureau of
the B. ¥. Goodrich Rubber Company
points out four problems that are up for
solution now. They are; Formatlon of
local assowlations to eliminate rate ocut-
ting and other harmful practises; ex-
punding In the field of junctlon terminal
transfer of freight; to break shippers
of the “exelusively railroad habit” and
afucate them to use motor trucks for
shert hauls, and to warn truck operators
against overloading and overspeeding In
order not to antagonize highway au-
thorities,

tha highway Improvement to he adopted
it is assumed that the engineer will bass
his comparigon upon a type or typea of
improvement which appear to hbm prac-
ticable If they can he financed out of
the traffic saving. In other words this
method leaves to the enginear the same
digoretion ss he now customarily ex-
erolses in selectlon of design but sub-
jects It to the test of financial Justifica~
tinn. This saving In cost of traffio oper-
ation per ton mile when appllad to the
total exfsting and potentidl increase in
ton miles gives the gross amnual saving
in traffic operation attributable to ihe
t.

“*Thes net annual saving in trafMo oper-
ating costa is arrived at by deducting
fromm the groes annual saving the in-
creass In the annual highway budget for
interest, malntenance and depreciation
of the Improvement. In order to obtaln
the annual cost chargeabla to intarest
and depreclation it I8 necessary to esti-
mate the economieal life of the improvs-
ment contemplated and take that
amount which at the end of the perind
will have discharged all interest and
retired the principal

“Cansiderations which determine the
eoonomical 1ife of the lmprovement, or
the period beyond which it meay no
lnnger be malintained as such without
prohibitive cost, involva not only a
study of the durahility of pavements of
the various (ypes but also the durability
of the foundation and of such improve-

as acquir t of right of way,
reductlon of grades, elimination of
curves and grade crossings and installn-
tlon of permanent structures, &c If
these latter features form a considerable
portion of the first cost the term in
which trafMe saving is expeoted to pa
for the project should be spond
ingly lengthened. If, moreover, a pave-
ment such as a sheet asphalt or as-
phaltic conerete ls used it may be re-
newed nt the end of its sconomical life
without as a rule Incurring any addi-
tlonal expense for foundation. ' To com-
pare one type of pavement with another
as to thelr durabliity the Important
point must not be overlooked that re-
newnl may be extensive or merely the
renewnl of the surface, The most ra-

tional pian 1s to estimats first the dur-
abllity and cost of structure, &ec.”

Traller Conta.

When trallers of any type are being | Dort “'hiCh have
used In connection with truck servies | earned for the car its
it is to be strongly recommended that ﬂ.reat follOWing are
now enhanced by
abodyof artistic

all cost and operaling records covering
the trallers ba kopt separately from thowe
of the powered vehlele

The Cxlinder Hend,

The holding down nuts of the eylinder beau.ty.
head should be tightened periodcstly If
the cylinder hond Is talwn off for uny "
remRson. In replacing the part ahould be NDW the Dort owner
tightened up ngein by screwing down
opposile huts. Ench nut should be turned iS undeniably thﬁ

possessor of a car
that is definitely the
most desirable car
| in its price class.

GRAHAM '‘BROTHERS |
SPEED TRUCK PRICES
Touring Car. . . - $1218
Rmdntn.w- L :a:
Fourseason Sedan. . ;
LET US SHOW Pougsenstn Coups. . 1966

YOU REAL F. 0. B. Flint
o T Wire Wheels and spare tires extra |

FACTORY BRANCH |

SERVICE | Dort MOtOl’ Car Co., l[lc.

New York Branch:
Broadway at 58th Street
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New Speedster

T

FACcTORY BRANCH Phone Circle 5466

617W. 57th St. nam

Car Company

KISSEIT.Q@uiI{

@%o

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.

A SEMI-RACING body, equipped with
form-fitting 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.

same custom-built

ix

In reality it provides large car comfort on
rough roads, because it is mounted on the

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's Say-So on a Car.”

3261 to 3275 Broadway
ENTIRE WEST BLOCK FRONT from 131st ta 132d Street.

Telovhone Morningside 6600
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PRACTICAL PARAGRATHS.

Transmission Nouise.

A humming noise In the transmission
case ly very lkely due to an sxcoss of
heavy grease. The case alould never be
more than two-thirds full, and oll Is
the proper lubricant, not greass. It ls
axiomatie that a noise in the gearbox

tion 5

-y

ings, neuring longer milenge at com-
parattvely slight advance in cost,

Removing Bolt.
The one sure way offtremioving a bolt
that hia become rustefl in place la to
heat an open spanner fthat will nt the

nut of the bolt and lek It rest agalnst
the nut for several mimutes. This will
cxpand the nut withouk producing corre-

it lon of the bolt, and the

maties are worth conslderation. Thaese
are now avallable In larger passenger
car sizes, and they are much heavier
than corresponding pessenger car cas-

lubrica ™ T
s m” ! 3 former will come off reasily.
Ext Lighis,
For Gheaman who drives.a bigwhenvy s anss
enr ths possibflities of truck pneu- An ingeniuoa ear owner recently

equippsd his bus withy two extra lights,
lnw down in the rearifender, completely
flluminating the runnfng board. He be-
leves also that the Ughts make [t safe

to pmss other carm at nieht and eon-
tribute to goud running. They are
trolled from the dash an
switch,

Wreach Adapters,

Some epecd wrenches have sockets
50 deep that a small serew sinks all the
way into the 4 Plaoce & ple of
nuts of the right size in the socket and
they act as shims to obviate the trouble

Te Prevent Seratehing.
If strips of brake lining are tihed
around the jaws of bars used to Bend
plated or anamelled levers, pedals, hand-

light rods, &e., scratching will be gPer
vented.

usiness with the

NASH Motors
ompany zs Go

We are receiving for Aﬁtil 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 79% 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-fromrour
dealers show that manyiof them have sold more
Nash cars in January, February and March of
this year than they did in the corresponding
months of last year. Rl

They rei?rt better sales:each:month’and
each wee

The greater proportion have beenNash Six
sales,of course, as we have not been able as yet to
produceé 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
ieadership now has a far greater meaning than
ast_year.

Then, with countrywide . demand foriautomo-
biles far in excess of the combined production
of all factories, sales leadership meant: simply
leadership 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 money
invested. :

That is why thfé is a Nash Six market, and why
the 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 that
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 MILWAUKEEB

NASH SIX PRICES

S.passenger touringcar . . $1695 7-passenger touring caf ov o ‘;gs
2.passenger roadster . o . 1695  4-passenger coupe o , v 0
4-passenger sport model . . 1850  7-passengersedan ‘o’ o "o fe /2898
: £ o & Kenosha
NASH FOUR PRICES
S.passenger touringcar . . $1395 .passengercoupe . . . . §1989
2-passenger roadster . . . 1395 S-passengersedan . . . . 2185

. £, . b, Milwaukee
All Nash models, both_open and closed, have cord tires as standard squipmg

Warren-Nash Motor Corporation, Distributors ¥

229 West 64th Street, New Yotk City
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