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No. 2.
IN my last talk 2 told you how the piston of my engine is made to re.

ciprocatg in my cylinder by the explosion of a mixture of gas and air,
and how this reciprocating motion is changcd to rotary motion by
means of my connecting rod and crankshaft. I will now tell you how

the mixtur-j gets into the cylinder during the suction stroke; how the
cylinder head is sealed during the compression and power strokes; and how
It is opened to the atmosphere ho that the burned or exhausted gases cap be

t driven out during my exhaust stroke.
Look for a moment at the illustration. You will see that If my crank

Is revolved It will pull down my piston "A," and so create a suction In the
space "L." of my cylinder. Now if the pipe "H".shown cut off.contains
a mixture of gas and air, and my valve "C" is in the position shown in
Fig. 2, then there would be a passage for the mixture from, the pipe to my
cylinder as shown by the dotted lines. Thus the mixture could be sucked
Into the cylinder by way of this passage.

The mixture must next be compressed by the upward movement of my
piston. This means that my cylinder* must be closed. Notice that if the
valve "C" is pressed down, as i^own in Fig. 1, it will close the opening "J"
and that In this wtfy the cylinder will be closed. On the power stroke the
cylinder must remain closed, but It must be opened again on the exhaust
stroke to let the exhaust gases be driven out. #

The exhaust gases must not be mixed with the fresh unburned gases
In the pipe "H," so It will be necessary to have a separate passage for them.
This is accomplished by having another valve similar to "C" and another
chamber as "I" in back of those shown, there being a partition between the
two. So I must have two valves "C," an inlet valve and an exhaust valve
for each of my cylinders.

My inlet valVe must be open during my inlet or suction stroke and closed
during the compression, power and exhaust stroke, while my exhaust valve
must open only during my exhaust stroke. Let me tell you how this is
accomplished.

You will see that my valve has a stem "D" attached to it, and that this
¦tem rests on the rod "E," called the valve lifter. On the bottom of the valve
lifter Is a roller, though sometimes there Is a flat disk. The roller "F" rests
on the cam "Q.M

Study my cam "G." If this were a perfect circle then when it revolves
It would have no effect on the valve lifter, but If It had a protruding part
as "P," then when this protruding part came under the roller It would
push up the roller and so raise the valve lifter and the lifter would push up
the valve stem and so the valve, as shown In Fig. 2.

You will observe that if it be desired to have my Inlet valve closed during
three-quarters of a revolution of my Inlet cam, and open, or up, for the
other quarter that it is only necessary to have three-quarters of my cam a

perfect circle, and have the protruding part take up the remaining quarter.
The cam cannot pull down the valve to close It, so a spring is furnished

for this purpose. The pin "O" goes through a hole in the lower portion of
the valvo stem, and on this a spring-cup "Q" rests- The spring is placed
between this cup and th6 valve chamber. From this you can readily see bow
the spring will close the valve.

As my inlet valve must open only while my piston is going down on the
suction stroke, it is necessary to time the opening of my valve to the move¬
ment of my piston; or I might say, that, the two mechanisms, that of my
piston, connecting rod and crankshaft as explained in the last article, and
my valve mecrfknlsm must be coupled together and timed one to the other.
This is accomplished by putting a gear on my crankshaft, and having this
drive a gear on the end of my cam-shaft. These gears are Indicated by the
dotted lines or circles, Fig. 1.

As my valvek must open only once In four strokes of my piston, which
will be two revolutions of my crankshaft, my cam-shaft must revolve Just
half as fast as my crankshaft. If the gear on my cam-shaft be twice as

large as that on my crankshaft the above will result These gears are there¬
fore called "the half time gears."

Some makes of automobile engines have, Instead of gears meshing
directly together, a space between and a chain for connection. These chains
are so designed that they are practically noiseless and are called silent
chains.

In explaining the cam, I mentioned that the protrusion on the cam
would be so as to take up one-quarter of the circle, which would hold the
valve open for just one stroke of the piston. Actually It Is greater than a
quarter and the valves are open for more than a stroke of the piston, th$
inlet valve being open during some. Of the compression stroke. This is to
allow time for the gases to enter and is found necessary because of the great
speed of the engine and piston.

(It will pay you to save this article for future reference.)

SELECT ADTO SHOW
OPENS TO-MORROW

Fine Exhibition in Home of
the Automobile Club of

America.

The floors of the Automobile Club of
America will open at 2 P. M. to-morrow
on an automobile exhibition that will be

quite different from any that New York
has ever seen. In the great club house
on Fifty-fourth street Just west of
Broadway from 2 to 11 each day during
the coming week a selected group of
high class cars will be shown, the finest
products of the motor car industry of
America and Europe.
This showing has been arranged, par¬

ticularly for "the chib men and women of
New York and tholr guests. With but
thirty cars on view, each one a distinc¬
tive model, there will be ample oppor¬
tunity for the close Inspection and com¬

parison that car owners and purchasers
like to make. Admission will be on In¬
vitation, and the crowding and pushing
that mar so many shows will be absent
Prom the mechanical standpoint the

cars are the latest models the manu¬
facturers of the United States, Great
Britain, France and Belgium have pro¬
duced. Each is typical of the best* engi¬
neering practice in its own price class,
and visitors will see some splendid ex¬
amples of engineering skill working with
the highest priced materials the markets
of the world afford.
The coach work will reveal American

designers and builders of automobile
bodies at their best. In color and finish,
in th« texture and tone of the uphol¬
stery as rfell as In the convenience and
elegance of the interior fittings, this ex¬
hibit will eclipse any of its predecessors.
The marked progress shown along this
line will be noted with special grati¬
fication, for, long after the motor in¬
dustry had taken root on American soil,
and the products of Detroit, Buffalo,
Bridgeport and Trenton had made names
for themselves the world over, it was
still thought by many that only Eu¬
ropean styles were authentic as to body
construction, line and finish. The ad¬
vance tn this art evidenced at the Club
next week will astonish and please ail
thos* who are proud of the motor in¬
dustry of the United States, from both
the quality and the quantity standpoint
The Assembly Room of the club pro¬

vides a most distinguished setting for
the cars. In Its main features, this room
is a replica of the Salle des Fetes, in the
Chateau de Blois. Lois-et-cher, France,
and is considered one of the finest in¬
teriors in New York. Eighteen cars will
be shown here. The Grill, "which ad¬
joins, will furnish space for seven ad¬
ditional models, and the remainder will
be displayed in the foyer and Bureau of
Tours on the main floor.
The cars on view will be the follow¬

ing:
Ambassador, Cadillac, Cole, Dodge

Brothers. Essex, Haynes, Hudson, Kis¬
sel, Lexington, Lafayette, Locomobile,
Lincoln, Marmon, Minerva, Mercer, Na-
tional, Paige-Detroit, Packard, Plerce-
Arrow, Renault Rolls-Royce, Rauch
& Lang, Stevens-Duryea, Velie, Wlnton.
The opening of the exhibition will be

marked by a luncheon in the grill room
of the club. Dave Hennen Morris, a
governor and former president of A.
C. A., will welcome the exhibitors, and
Henry Gaston as chairman of the ex¬
hibitor's committee will also speak.
Marmon will exhibit a seven p&ssenger

suburban, a combination of open and
closed car conveniences. The Interior
mountings are of dull Grecian design
and the equipment of the body Includes
a dome light toilet case, eight day
watch, cigar lighter, foot rest robe rail,
fctenophone, silk curtains with automatic
rollers, carpet and mat and carpet over
linoleum ; the mouldings are in mahog¬
any finish.
Minerva will show a polished chassis,

the famous six cylinder Belgian product
well worth study as an example of mod¬
ern motor construction. This contains
many InnovaUons In mechanical design.
Dodge Brothers will show a Stratton-

Bllss town car on the Dodge chassis.
The latest foreign practice Is followed
as to interior finish. The coach work
is In velvet black Vlth a silver stripe
and there are nickelled wire wheels,
aluminum foot steps and nickelled lamps.
Locomobile will exhibit the Sportlf, a

four passenger car, modelled on strictly
continental lines, an adaptation of the
¦ aclng car with comfort and safety
added. This has proven the favorite
with both the younger set and for their
elders. This is painted a special blue
with a triple stripe.

Cole will show their Aero Eight up¬
holstered in material imported from
Franog. The color scheme of the body
Is carried out In the shade of the cloth
and the enamelled ware. The chassis Is
their latest with the "Constant Clear¬
ance Piston," considered by the automo-
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Die Following Makes of Cars mid Chasms Exhibitino:.

Ambassador
Cadillac
Cole
Dodge Brothers
Essex
Haynes
Hudson
Kissel

Lafayette
Lexington ,

Lincoln
Locomobile
Harmon
Mercer
Minerva
National
Winton

Packard
foge-Detroit
Plerce-Arrow
Rauch&lanJ
Renault
Rolls-Royce
Stevens-Duryea
Velie

2 to 11 P. MApril 4th to 9th
Admission by Invitation %only. ?

Cards may be Obtained upon Application to Secretary of
Automobile Club of America, 247 W. 54th St., New York
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bile world as an important d»velo
In automobile pistons.
The Packard Motor Car Compan «

fthow their new Single-Six c
addition to their famous TVIn-Slx.
latter will carry an inside drive 11
sine body by Holbrook.
Rauch & Lang will exhibit their n

C-55 electric coach, a beautifully llni
car, with a number of safety feat
not found In other «'ectr'c®:
The Stevens-Duryea exhibit will a

vestibule limousine, which will serve
either as limousine or sedan. In thli
model, the daylight effect Is almost the
same as in a car with a standing top
and no sides, the Interior belng lgrhter
than the average touring car with the
top up. The weight U exceptionally low,
only 4.730 pounds.

_
.

The Hudson exhibit wlll be a S"per-
Slx touring limousine. This model 1s
convertible Into a formal ll^UJ,'"®byraising the glass partition In the rear of

thThe° KsMx^exhlblt will be a «edan of
the type that has won such a great
vogue In the last year.

(ir__Cadillac will exhibit on their type;flfty-nlne chassis a full collapsible
cabriolet coach work by Healey, also
aseven'passenger open touring; both
are cars of unusual beauty.

T*"> Haynes exhibit will Include a
rnm r>a<«senKer sport car, with special
features. Individual steps ,allow^a spare
wire wheel to rest) on either side. The
i.pholstery in long grain leather Is of
thistle green with gold striping^ Th 8
color scheme Is .mphaslsedby the
nlckelled radiator, lamps and windsh^The Wlnton showing will b« their
model 26, six cylinder four P«sc"*e
sport touring car, painted
upholstery in ox blood red leather, top
envelope to match, .te^ ^eels.Pa Ilie-Detroit will exhibit a n e

passengar coupe. ^ theUv I*rc»«non .

a sport model, these two ca

many Innovations in designand finish.
Velle la to show a model 48 sedan,

upholstery In the mohair ve yet
The National on view will be the

"Sextet" special suburban ^dan iwo
tone In finish, upholstered In ci®11?-

Kissel exhibit will be a cuflt0!"^spfecdster. In chrome yellow, lndiivWual
sups, bicycle type fenders and semi
raclnc body are other features.
The" Rolls-Royce display will

a small Salamanca cabriolet, body by
w n Wood & Son. Finish Is in
dark blue and the upholstery lein
blue broadcloth, with fitting o .

Also a large coupe lmouslne. body y

"iV.' win .ho. . etandara

side drive,

anfquUedistinctive In Its aristocratic

.BISTth. leadlngcarofrrance

multl-strlped upholstery.

THIS LOCK THWARTS THIEVES.
PeTtce Automatically Mops
Flowuo« Gasolena.

The theft of automobile# has become

.«ti . mrtou. manor lh«l <*'

?.:rasas,*ssf
I.iany d-mon.tratlona iiave been made re

«««».«« ««

""JSTtK'"Tie.* a loc* «<
u.ual merit was MmonattawJ. Ibyj. V.
Aillgaee, representing a company that. ha«
developed "a lock on the gasolene line.
For eighteen months this company,
conjunction with well known eng neers
of this city, has attempted to find a

weakness In the device and having failed£ nreoarlng to put It on the mark..!-Simple and sensible in construction,
this device stops the flow of gasolen
to the carbureter and locks automftt-
lcally when the Ignition Is turned off.
It has entirely eliminated tfie human

Short Trip to the North Jersey Coast
cely more Uian twenty-flve alr-
lles from the tip end of Manh%t-

tt it nearly twice as far by land, la
1 treme northeaatern part of the

t of Now Jeraey. According to
-lntf bureau of the American Au-

^viiaoutie Association, at Bdl Fifth ave¬

nue. travel from New York generally
follows the most direct of the land
routes across Staten Island, the short
distance that way compensating for the
two ferries, as compared with one on

the longer route through Newark.
Leaving the Tottenvllle ferry and run¬

ning through the city of Perth Amboy,
the motorist soon crosses the long high¬
way bridge over the Rarltan River Into
South Amboy. It may not bo generally
known that the section along this river
from the Amboys up past SayrevlUe to
New Brunswick Is one of the greatest
sand, clay and gravel producing sec¬
tions In the United State*, all of these
materials and Immense quantities of
brick being brought down by water to
Staten Island Sound or through the
lower bay to New Tork and Brooklyn.
After passing through South Amboy

and oomlng Into West Keyport this cir¬
cuit to the Jersey north coast leaves the
usual round trip to Lakewood by con¬

tinuing into Keyport and through New
Monmouth. A short distance beyond

factor, which Is a weakness In most locks.
Made an Integral part of the gasolene
line and connected with the Ignition sys¬
tem, the operator, without giving the
matter any thought, locks his car when
he turns off the Ignition. There Is no

forgetting to do It for It Is simply a

proposition of off goes the Ignition and
on goes the lock. And In addition to
this unusual and very sensible feature
is the important fact that whenever any
wire connections are broken, which
might be a thief's method of trying to
beet the device, the lock Instantly
"double locks Itself."
There are only two keys In the world

that will lock or unlock such device,
and both are In the possession of th*
owner of each lock. There Is no master
Hey.
The corporation which Is preparing to

formally introduce this lock to the pub¬
lic has not yet determined Its final mar¬
keting plans, but It Is considering sev¬
eral methods of placing the device on sale
in this country. In Canada an4 in all
foreign countries, as It Is protected by
patents through out world.
For further Information about this

lock write the automobile editor.

We Are Builders of
AUTO BUS and

VAN BODIES
You furnish the chasses, we

build the bodies.efficiently,
moderate in price, beat in
quality and serviceable to
the highest degree.
Send for Photos and Prices.

Paterson Vehicle Co.
Body Builders

Paterson, New Jersey

TUB CAM SIX MODI

SIX DYLIN DSRS

SPEED AND COMFORT
ALL the daah and speed the young

* people of today demand, and all
the comfort and performance; all the
mechanical refinements and approved
modern engineering principle* are com¬

bined in thia beautiful aport car. Becauae
it contains all the wanted features, it ia
"The All Feature Car." See it in oar

ehow-roome. Compare its dozens of out-
. Standing betterments. Ride in it and feel

Ha luxurious gliding smoothness.

Th« C*M SI* M®<U1 V t«m» In * WJr
«TV*»i Tm»|. S»ort; S»4«n; Coup*

F. W. WRIGHT, Inc.
22b West 57th St. Tel. Circle 4840

New York
BROOKLYN. JV V.
t4.11 Prdford Av.
Trl. Fro«p*-t MSI

NEWARK, iV. J.
9-5J Av«.
Trl. Market <34

the more Interesting way 1b to turn
northward a fraction Of a mile into At-
lantle Highlands and run around by
Highlands to Highland Beach and Sea-
bright, passing meanwhile across the
narrow neck of land extending up to
Sandy Hook. While the "highlands"
about here would attract little attention
in the Interior, they are the highest-
points on the entire New Jersey coast
line from the vlclnltfr of New York and
Cape May.

If it in desired to cut this circuit quite
short, that may be done In a very in¬
teresting way by running nearly west
from Seabrtght over the famous Rum-
son road to Red Bank and thence up
through Middletown, reentering the
going route a short distance beyond that
place. Rumsen road, noted for Its many
line estutes soon to be made ready for
tl.ftir summer occupants, lies between
the Naveslnk and. Shrewsbury rivers,
and occasional views of their limpid wat¬
ers may be had from the roadside. Or
by the addition of a little more mileage
cne may continue down the coast from
Seabright to Long Branch and return
through Eatontown to Red Bank, Mid¬
dletown and Kayport. Roughly speak¬
ing, the round trip from and back to
New York, as suggested here, will aver-
age just about a hundred miles.

Graham Brothers
speed truck

HAULING
COSTS CUT
TO THE
MINIMUM.

Price Complete

$2885
Graham Brothers
Factory Branch

617W. 57th St.
cPh<mt CntU 6)1i fmt demonitrthon
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Improves with use

WILLYS-KNIGHT
. Q
Think of a hammer

and a telescope
The ordinary poppet-valve motor is a ham*
mer. Itsparts are in continuous concussion*
The Willys-Knight Sleeve-Valve Motor is a
telescope. Its sleeves slide ona surface of oil,
There are many other, differences, but we
do not wish to be technical. The funda¬
mental difference is that the sleeve-valve
motor gets better with the use that wean
the poppet-valve out.

It is simpler in its design and in its needs,
requires less upkeep,, aud less fuel,

WILLYS-OVERLAND, INC.
Broadway and Fiftieth Street, Circle 8400.

Bft>oklyn, Fulton St. and Bedford Ave., Lafayette 8800.
. Bronx, 2436 Grand Concourse (nr. 188 St.), Fordham 6340

Newark, 626 Broad Street, Mulberry 4020

SLEEVE VALVE MOTORCAR

Honesty of purpose.supplemented
by experience, engineering ability,
and factory facilities second to none

.have combined to produce that
happy result where, when anyone
says, "Reo," you respond, "That's
a good automobile." Reo reputa¬
tion as you know it today, is the
result of seventeen years of honest
endeavor to make the best.and
only the best.motor cars.

Rao Motor Car Co. of New York, Inc., Broadway at 54th St.
ImAni IMO. B.Jforrf; Nmrk, 17 3f WiMaa St.I N«w K.ck.iw, IN Mala K,


