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EXPLAINS VALVE TIMING AND
CAM CONTOUR OF ENGINE

The Fifty-third of a Series of Articles by an Expert
for the Automobile Owner.

By WALTER SHIELDS.

The Jalves of an automobile engineyonening after dead centrs Is somatimes
eontrol” the flaw of gas to and from | called & late opening, The inlet valve
the eylinder, thoss walves controlling | remains open during the complete down
the fresh gas being ealled the Inlet | stroke and for a amall portion of the
Valves and thoss controlling the burned | up wtroke At first & may seem a8
@ar the exhaust valves, Automobile | though this would causs the fresh mix-

anginas In general use one |nlet valve
and one exhaust valve for each cylin-
der, although In & fow cases there are
two of sach kind The time that a
Yalve opens with pelation to the poal-

ture to be pushed out of the eylinder,
but consideration must be given to the
Inertia of the Incoming gus and the fact
that the piston spead at the end of
the stroke s #low. In fact, because of

Reetion tbrt-uch an eight eyl
of the camshaft.

@flen of the piston ls of vast Importance
In the parformance of the engine.
order that the reader may have A& clear
eonceplion of the valve gear let us go
ever briefly the valve operating mech-
aniam, though this was taken up In
detall In & previous articlea The crank-
shaft has & gear at Ita forward end
with which there Is enmeshed another
@ear on the camshaft so that when the
orankshaft revolveas the camashaft does
also. On this camshaft are ths cams,
ofF shaped pleces of steel, The
of the cam, If you can imag-
an oy, 8 the part through
camehaft passes po thidt the
stands oul abruptly, These
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fules about Improving.it would be folly.
Designera often experimént in order to
gt the results aftar & theoretical
uming has Been worked out.

The average owner finds It dlfMcult
to underrtand valve timing and rarely
sean the object of making camas with
cartaln contours. In. all engines It s
desirable to get a quick opening and
quick cloaing and at the same time ob-
taln the. greatest ares 50 that the gas
flow will be free.  In the poppet valve en-
gine this quick opening and cloaing and
the periods of opening are controlled by
the cams, which are of numerous forms,

Aftar an engine |s assembled and
running It la not possible for the owner
fo sea what Is going on In=ide, so In
| erder to et him know the position of

the valves the fiywheel |8 marked to In-
dieats (he time of opening and closing.
The marks on the fiywheel are made to
register wilh a pointer or mark on the
rear cylinder, so that, let ua say, If the
mark 10 1 and 4 occurs It means that
when that mark registers with the 1 on
the eylinder the Inlet wvalve of either
number 1 or num 4§ eylinder should
start to open. If time tha valves
of one cylinder correctly you automatl-
cally time the athern {n Rll engines with
a single camshaft, o that iIf for any
reasen the camshaft s removed It can
bn renlaced »simply by moving the fly-
whael te any mark and sllde the eam-
shaft in so that, let un say, the inlet
valve of No. 1 eylinder is open. There
im & mark on the camahaft gear and a
similar one on the crankshaft gear and

1 . these marks should colncide.

lnder engine showiag t(he pesition

the inertin of the gma the cylinder con-
inues to il after the piston has passed
the lower end of Ita stroke In the
worage engine the Inlel valve will open
1 few degrees after lop dead cenlre and
closs n little after bottom dead centrs,
remaining open In all about 200 to 216
degreen measured on the fiywhesl In
scide cases Lhe Inlet may remalin epen
longer, to even as much as 240 degrees;
this in & stock engine. Now after the
pisten has pissed bottom dead centre
and the gas Is in the cylinder the Inlet
valve closes as the piston dentinues to
move upward, This s the compression
stroke, and naturally both valves will
have to be closed, otherwise the gas

are sither Integral with the shaft
or separate pleces riveted on. In con-
tact with each cam B8 m so-gallsl
faollower, which operates a push rod |

would [vak out. It doss leak when the

, vaives need grinding, The piston con-

tinues upward to its furthermost point,
compressing the gas, and at a point of
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VALVE TIMING.
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Table of wvalve timing figares of some typleal American ..lb
wines. ‘The (nlet Ggures pre sll after top dead contre or on top
The exhanate are all before bottom contre for spen=

ing and after tep for closing except. where TO (tep cemtre)

mentionsd and & t appears.
tep centre.

Which in turn moves a valve. When
the sharp end of the cam s stralght
!h:.h ra::n ] opl;n ‘:ll the way.
n the end wn the valve
i closed.

Thia will be clear If you can imagine
ofF with a pencll pushed through
big end. If you start to revolve
the pencil while there is something In

sontact with the big end, as the polnted
A

valve, only there Is Intermediary

gl of the valva, In other words the

the camehaft and the relation of

#nd comes around it will lift the object
up.
the

distance the valve

entire control of the walve resta with

camshaft position to that of the

eam doss the same thing to
mechanism. The

moved up, or opensd, ls called the

cams, thelr shaps, thelr position

the
on
ha

to make the matter of valve
clear lot us take one cyilnder

This latter means clesing befere

high compression the spark occurs, ex-
plodes the gas and pushes the piston
down. When it is down about three-
fourths of the way the exhaust valve
opens: that is !1 openn before tha bot-
tom of the rstroke. This Is knnwn ns
an early opening or lead. Part of the ex-
haust gns escapes the moment the walve
opens and the rest Is pushed out am the
piston awcends on the true exhaust
stroke. In order 10 let freah gas enter
all or nearly all of the exhaust gas
:\M!b. Iant of th;. cylinder and the ex-
aust valve must elosed, po esigners
usually close the exhaust valve slightly
before or at the same Lime that the in-
let opens. In other words, thers lo a
short interval between the closing of the
exhaust and the opening of the inlet
Now to go over the valve timing to
maks it clearer. The Inlet valve opsns
after top dead centre and closes after
bottom dead centre, the axhaust opens

two valvea,

Let us suppose the

before top dead centrs and closes after

Section through am antomebile engise to shew the pesition of
the eraak at spening and clsslng periods of the valve. The lmlet
valve epening after tep dead centre will bring (he crank in the
pesition A, the valve remaining open from A ¢t M. The exhaust
valve epons at B befors bettom dead sentre and vemains epen wne

tl the evank reaches M, after top doand centre.
iadieate theos valve spening and slesing pelats.
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Marke on the Sy-

Very often the valve timing Is ex-
preased in Inches on the flywheel In-
stend of in degrees of erank movement.
That Is, Instead of saying 8§ degrees ths
«xpresslon 1.1 inch In used. In order to

mvert Inchea on the fywheel into de-

een of vice versa one must know the
wheel diameler &nd the stroke. To
nke the convera'on easy the following

e may be used

Irwheel  Inches per  Flrwheel  Inches per
Diamister Degree on = Diameter _ Degres on
Inchva. Clreumfrrence. [nebes. Clroumference.
1 106 s A
Ls 1™ 1 e
1 A4 158 1%
115 N7 0 A5
" A :l A1
us A% 1
1] i (8 ] 187
1.5 A% n A
" 40 ni A
"ms 4 n ]
1 A as 208
11 A8 N 109
1 A6 e 13

The owner should never attempt to
change the valve timing by altering the
ponition of the camshaft with relation
ts the erankshaft, for while one result
may be had which la better, ahother ls
automatically produced which makes
general running worse than before. The
owner should bear in mind that eam
wear, tappet wear and adjustment have
& bearing on the timing and walve lft
and that If any cam wear occurs it may
be compensated for In the tappet by de-
creaning the clearance. In old enginen the
eam wear often In o bad that & new cam-
shaft Is necessary to gel proper running.

Joins Reo Company.
' T

g

A:. M. WELCH.

A. M. Welch, the new assistant man-
ager of the Reo Motor Car Company,
entered the motor car Industry in 1883,
His first pos!tion wan with the Electric
Valilcle Company of Hartford, Conn.,
and lie remained with this company until
1002, when he res'gned to go with the
well known and old established corrlage
bullders, Btudebaker Brothers, After
spending elght yearm with thla company
he rewigned In 1010 In order to be-
come general manager of the Franklin
Company. Iis next position wes with
the Marmon Company. His conneotion
with these four companies extends over
a period of nearly & quarter of a cen-
tury, and during this time he has viaited
nearly every important tewn In every
Btate of the Union

HUDSON MAKES SALES DRIVE.
Harry Hewpt Flans Nig BSale of

Used Oure.

“Do you know.” sald Harry 8. Houpt,
president of the Hudson Motor Car Com~
pany of New York, "“that there are only
elghteen working days this month?

“Well, 1 discovered this fact the other
day. You aee, there are only twenty-
eight days In February and when you
deduct four Sundays, four workless
Mondays and two holidays, February 13
and 23, it only leaves sightesn working
days. T

“"When I discovered thian fact T Im-
mediately got busy with a view of speed-
ing up my buriness as much as poasible
and as & result have decided to make &
decided cut in the prige of all the used
cars I have in stock, and motorista In
search of bargaine had better take ad-
vantage of this sale.”

Faine Geoes Inte Army.

Willlam D. Palne, who has been Baptern
3':"‘“ salea manager ror the SBaxon Moter

mpany for the past tes montha, has re-
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“Bathlohem BService” is getilng to be
very well known throughout the olty
because It s & night and day proposition
and never “falls down” To Increase

adequate the Bethlehem Truck Com-

son in preaident, has opened a new cen-
tre of pervice activity In the three story
bullding at 271 and 223 Wes Hixty-

the best machinery, will be manned by

GETTING READY
FOR BIG BRONX SHOW

Fine Array of Cars Promised In
Second Field Artillery
Armory.

| The Brony Automohile Bhow will npen
next Baturdny. It Is being promoted
undsr the auspices of the Bronx Auto-
mohila Dealers Assoclation, and [t (s

hine been held Considerabls Impetus
has been given to the local automoblie
| husiness by the succesa of the recent
| National Automoblle Fhow at Grand
1"-.-rll.l"Il Palnce, and on the strength of
! this the prospects for the Bronx show
| ure decldedly bright. The show Is to
be held in the Becond Field Artillery
Armory, 166th strect, near Third ave-

! nue, opening next Saturday afternoon at |

¢ velo 'k wnd vontinuing for the baiance
of the following weekk with the excep-
tlon of Runday, February 10, and Mon-

iday, February 11, when It will be closed |

in accordan e with ths Fuel Administra-
tion regulatiion:
i There Is a very good reason for stag-
ing this show at this t!me. Many Bronx
| motor car ownersn haiva been In the
liabit of going to Manhattan when their
ars require servics, belleving that effi-
clent service canpt! he obtained in The
Bronx—an Impression which Is orro-
neous. Likewlse Bronx motorims have
been In the hablt «f going to Broadway
to purchase new cars when cars of the
same make and pricoe could be obtalned
right in thelr own neighborhood. Ordl-
narily automoiblls swners prefer to deal
with a concern right in thelr nelghbor-
hood o as to have the dealer easily ace
cesalble when repalrs or adjustments
Are necessary. ‘That ia jus what The
Bronx now offers, for many of the

tablished branches and agencies there
with splendidly equipped porvice sia-
tions, and these same companies renlize

nearly & milion people 14 a good fleld
In which to bulld up bigger business.
Decorating the huge armory, which Is

to George n, who has decorated
numerous automoblle shows. A pgreat
canopy of green and white will cover
the entire celling, and the sides of the
bulld will be draped with the same
mate: The generous use of red.
white and blue will give the exposition
o thoroughly patriotic tone.

An aggressive show committes has
been responsible for the active work
done In organising the show in a com-
paratively ahort time, moat of the work
having been done within the lust two
months. Homer Whaltermyre has been
unusunlly active In dirposing of spuces,
having this departmont of the show In
charge. With D. J. Barrett, treasurer of
the show committee, and J. B. Elsey he
has worked untiringly 1o make the show
A great succeas,

The show committes I8 compomed, of
D. J. Barrett, treasurer of The Hronx
County Automobile Company, Fords,
chalrman ; spacing and privileges, Homer
Whaltermyre, (ramim-Bernatein Service,
Commwroe and Colller trucks; decora-
tion and lighting, J. B. Elsey, Dodge
Brothers passenger and commercial
cars; advertising, Joseph Meyer, Bow-
man & Meyer, 0 passenger and com-
mercial cars; transportation, A. J. Hig-
gins, Nash passenger and commercial
cars; tickests, H.

Bohwarts, Concourse

pany of New York, of which E. H Jon- !

fourth street. 1t I belng equipped with |

the Arst time that such an exposition |

larger autamoblle companies have gs- |

that The Bronx with It4 population of!

A gigantio task tself, has been entrusted |

(the bLost mechanics, and will be ready
te meel Any emergency. It runs night
and day .

In referving to the opening of the new

an eMelancy that to many already scema | bullding President Jonson simply natd:

owners Increass In
number-—and they are Increasing stead-
! {ly~—=weo are determ!ned to keep our ser-
!vien facilities up to the highest point
| ot eMiclency and adequate at ail times to
meet all needs of the growing list of
| Bethlehem usera'

| “A® Hethleham

, Motor Car Compuany, Chandler care;
bdges, Willlam Moller, Hupmoblls pas-
| senger cars; publicity, grant Hockwell
| Chevrolet and Liberly; 1o R Fitts, Overs
i land Company, Uverland ; entertainment,
| B M. Bowman, Kelly-Springfield and
| Slewart trucks; programme, Oeorge
| Frees, I'alge Company, Falge cars ; musle,
K L. Hrady, R. B, V. Automoblla Com-
| pany, Maxwell and Chalmers; posters
and stickers, J. Lloyd White, Fords;
reveption, W, Shuck, S8mith Form-A and
Denby trucks, F, Meyer, Cutting-Larson
Coangdny,  Oldsmoblles; 8 J. Daly,
Beripps-Booth ; C. R. Radeliffa, National,

Follow.ng la the list of exhibitors: E.
H. Bowman, Kelly-Springfield and Stew.
art trucks, Sidoey B, Bowman Autoino-
bile Company, Usklund; Bowman &
Myers, H2o. Bronx County Automoblle
Company, Fords and attachments;
Champion Spark Plug Company, spark
plugs; Concourse Motor Car Company,
Chandler; Cutting-larson Company,
fidsmobile; P. J. Durham Campany, Ine.,
wocersorlep, Eastern Trallmoblle Cotn-
pany ; Ford attachments ; John B, Elsay,
Ine, Dodge; Fordham Automobile Sales
Compank, Liberty and Cheviolet; Ford-
| ham Service Statlon, mecessories; (il
Migton Ring Company, Inc, acoessories ;
¢, T Hendrick, Insurance; A, L. Hig-
gin®, Nash; Hudson Motor Car Company
f Ney York, liudeon, King Car Cor-
poration, King, lLouis Kohier, Moter
| o atomoblis G ij=r | lexineton
| Matr Company «f New York Lexing-
IO Mugrer, Acme trucks, James
Martin, tires and accessories: Willlam
Moiler, Hupmobile ; Mott Haven Garage
| Company, Inc, nccessories; Mullord-
| Hans Company, Inc, pccessories; Na-
| tiona! Automabils Truck Company, Inc,
! Smith Form-A and Denby trucks;: Paige
Company of The Bronx, Palge; Willlam
| Parkinson Motor Sales Company, Slute;
| L B V. Motor Sales Company, Maxweil
| and Chalmers; C. R Radeliffs, Natlonal ;
| A. Ellioit Rannsy Company. Danlels
| Eight; Bimons Manufasturing Company,
accesrories; Unlon Truck Manufacturing
| Compuany, trallers, bodies, &c ; Homer
Waltermyre, Gramm-Bernstein, Colller

| and Commerce; White Bros, Fords:
Willya-Ouerlund  Company, Overland,
Willys-Knight; Henry H. Wood, Inc.

autumublle fage.

WIRE WHEEL LITIGATION.

'Suit Brought Agsinet Dealer by
| Wire Wheel Corperation.

Patent litigation again entered the au-
tomabile fleld yosterday when [t became
known that asult had been started by
the Wire Wheal Corporation of America
to protect its rights under the basta pat-
onts and lcenses it owns and controle. A
New York dealar has been served with
the papers Iin the gultk. The claim Is
mads that his cars are equipped with a
make of wire wheel that Infringes the
corporation's patent righte. The wheel
Is the Frayer type, produced by the
Phelpn Manufacturing Company of Co-
lumbugs, Ohlo.

Patenta involved in the suit are those
of Pugh, covering the Rudpe-Whitworth
type of epoke lacing: Cowles (two), re-
lating to hub constructions whiok permit
the Interchange of wheeln hetween the
front and rear axles, and alpo allow a
rpare wheel to be carriad to replace any
wheel on which the tire ham been din-
nbled, and the Duffy patents (two) sov-
erign demountable wheeln with Inter-
locking driving teeth and clamps, In
which the hub caps can be screwsd on
only when the driving teeth are engaged
and relating also to automatically tight.
ening hub caps.

The Wire Wheel Corporation owna the
Houk company and patents, It has Is-
sund lleennen to Standard Roller Bearing
Company, Hayew Wire Wheel Company
and Dayton Wire Wheel Company.
About B6 per cent. of the wire wheals
used In this eountry are mads by the
corporation and its llcensses.
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known congratulations were in order

in the very extensive ling of Case cam | for both to the contract. Aw the
which the H. A. Banders Motors Corpo- car (s well made and well represented

. ration at 1070 Broadway e handling in | in this territery there is every vesson to
| tile ‘terkitary. Whem the well known balieve that there I8 » succasaful year
e sizteen came. Sandare ergunisation took over this well | ahead.

m Every

Ang‘l;. |
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The flne quality of service the Banders
company has always given Its customers
and the remarkable his

‘Mareahing Machine Company, covering
reveniy-six yeirs, bucking the preduct
should ba a combination to insure cen-
ld_rm and produce sules

mm 00. IN | “ Mll’a Novel Truck Dil!r. |

Bethlehem Service ‘Station.

BIG EXPANSION

Sales Foree Is Enlarged and |
Charlle Ackerman Beeomes
Sales Manager.

|
The PFranklin Automobils Company, |
which made & great record in this eity |
during 1917 under tha guldance of Glenn
A. Tisdnle, Ity president, has very am-
bitloua plans for 1918, Thess pians are |
already In operation with the enlarge-
ment of the sales organisation and the
appointment of Charles A. Ackerman as
sales manager. |
In these strenuous days the Frankiin |
has proved itself a atrong favorite with |
buyers because {t has many fentures of

o

sconomy that have demanded attention. | the
Mr. Tisdale proposss 10 press Harry J. De Beaar, manager of

the ad-
vantage already gained and add further | New York branch of the Maxwell Motor
prestige to the Franklin name by an [Sales Corporation, Broadway and Fifty-
energetic sales poliey. iulnlh strect, hag just put Into operation
Tisdale has put & veteran Mutomo- |, pnoyel plan of merchandising. Ho has |

bile man In charge of his msales 1
and the latters experjence and general | taken the salesroom ficor,

tions should be of tremendous valye In | models, and laid off one-third of the)
the “new Franklin drive” Ackerman's
first experionce with automohlles thirtesn
years ago was with Franklin, when he
was Associated with Wyckoff, Church
& Partridge an mechanic demonstrator
and finally superintendent of thelr
garage. In 1008 he merved und®r Frank
Carrie In the mecond hand department
of the same concern. Then when the
F. B. Btearns Company opened its own
place In this city he joined Arthur Les-
ser, Its general manager, &a TRahager
of his used car department. He re
T I e e I n tne | vehicle & wonderful chane for carefully |

Marmon company, Ackerman jolned the | Ptudying thoss parts which are used in

which is entirely separate and distinct
even (o the organisation handling It {

In this truck dopartment there Is

worm drive truck chaasis for tha close |
Inspectivn of the wvarious eemrnerelnli
house represeniatives jnterested In motor {

played a tnble exhibitisg the Important |

of business, In addiiion to various
truck conveyances. There Is also dis- | of the light delivery wagon,

the construction of this sturdy .y

r,

Upon the wall Is suspended a largs 1y
of satinfled Maxwell one 1on truck ueery
in this city, to any of whom the males.
man gladly refera the interested prospe

for reforence as to tho satisfaction (hy
where he has Im gefting from thele Mazwell trg
knowledge of the local market condl. | exhibited various Maxwell passenger cAr | gome of theme concerns show by srag

numerals beside thelr names that thy

{ room permanen epartment, | Are using these truckns In quantities, ang
A S - this affords an excallen uli'porlun“,, 8

the large concerns consldering the py:

chase of trucks In flects

5 for egetiing
actual operating fNgures an

facts frox

placed on ekhibition s Maxwell one ton |entirely disinterested partics.

An ecasel Is on view upon whie)
gshown the various body dosigns adop's,
by Maxwell users In almost every |

Views

There are always In attendance try .

. | working parts of the truck, giving those ' sfficlency men who are prepased to fur.
:lm-ruted in the cons'ruction of the pish to the truck interested publis fact,

fAgutes, meanurementa, &, portaining

| the Maxwell product.

Btudebaker Corporation and handled I -
with great skill and suvccess its used
car department until he joined the |1 expect to have a very capable ornam:-
Franklin organisation. sation, one that will certainly do big
In discussing his plans Ackerman | things for ths Franklin this year. Be-
sald: . Ing very llmllilrd:::h l::: !::::,“Tt r::l
“We are enlarging the sales force to | My new wor b
meet the needs of a steadlly growing | strange. This is a blg, erowing propo-
business, When I get & few more men | tion, and ! am not only glad to be lden-

save time, protect health
activities.

wisdom of economy.

Why delay?

Ligts Four Modd go Smell Seden

Broadway at 50th Street
Telaphons, Circle 1300

BROOKLYN BRONX
Cor. Fulton St & Bedford Ave. 149th 5t. & Courtlandt Ave
Tol. Bedferd 8500 Tel. Meirose 150

Appearance, Performance,
Comfort, Service and Pyrice

tifled with 1t but I propous to give 1
It all the energy I've got. Wa |k far.
ward to a great year."

Referriug to the changes Tislale |
characteristic fasidon aald: “We yum
can't keep growing. Thats abowt au
there |s to it."”

*1240

The Thrift Car
Bad weather does not deprive the nation of

the full services of busy men and women
who use this Overland Small Sedan to

and Increase

Adjustable windows—refined interior furnish-
ings —divided front seats—room for five.

This car meets the dictates of propriety and
good taste as fully as it complies with the |.

o b Thiale—Tow Poes  Pries sl B damge oien) oplis

WILLYS-OVERLAND, Inc

NEWARK
526 Broad 5:.
Phare Mulberry 6o




