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A EE N AL oy N

To all whom 1t may concern:

Be it known that I, Exiie DERLINER, a
citizen of the United States, residing at
Washington, in the District of Columbia,
have invented certain new and useful Im-
provements in Internal-Combustion Engines,

“of which the following is a description, refer-

ence being had to the accompanying draw-
ing, and to the letters and figures of reference
marked thereon. - o

This invention relates to internal combus-
tion engines of that type In which a full
charge of explosive mixture Is drawn into the
cylinder on the suction stroke and the speed
and power are controlled by permitting any
desired portion of the charge to return past
the inlet valve during the compressionstroke,
the quantity retained being compressed and
determining the power.

The principal object of the invention 1s to
provide an imFroved form of va,lve—oFerat—
ing and controlling cam having a plurality of
cam surfaces, any of which may be readily
brought into operative relation with the
valve rods or similar transmission devices
for the purpose of varying the point at which
compression commences, and thus varying
the power and speed of the engine.

Wwith these and other objects in view, the
invention consists in the novel-construction
and arrancement of parts hereinafter de-
seribed, illustrated- in the accompanying
drawings, and particularly pointed out 1n
the appended claims, 1t being understood
details of con-

struction and proportion of parts may be

made without departing from the invention.

Tn the accompanying drawings:—Figure 1
is a vertical section through one of the cyl-
inders and crank case of an engine embody-
ing the invention. Fig. 2 is a plan view of a
portion of the engine, the crank shaft being
shown in section. Fig. 3 is a detail plan
view on an enlarged scale of the multiple cam
for operating the valves. [ig. 4 is a side
elevation showing a cam provided with three
actuating faces.  Iig. 5 is a face view of a
portion of the same.- Kig. 6 is a view 1n the
nature of a diagram, showing the manner in
which the shoes are arranged to facilitate
change in position of the cam surfaces with-
out danger of breakage. o

Qimilar reference characters are employed

to designate corresponding parts throughout
the several figures of the drawings.
‘The engine shown in the present case Is of

| sleeve 35 carrying two gear-wheels

and then another.

Nustration is merely typical inasmuch as the
invention may be applied to engines arranged
in any manner and provided with any de-
sired number of cylinders. - .
The frame or base 10 carries a fixed crank
shaft 11 having a centrally disposed crank
pin 12 and mounted for rotation on the shait
are the hollow hub members 13 of a crank

casing 14. TFrom the casing radiate a num-

ber of cylinders 15, five In the present in-
stance, and in each of these 1s a trunk piston

16 connected to the crank pin by a pitman

17. At the outer end of each cylinder are
inlet and exhaust ports 18, 19 respectively
and these are under the control of inwardly
opening valves

are connected to a common operating lever

922 that is pivoted on a standard 23 carried

by the head of the piston.

Leading from a carbureter or other source

of supply is an inlet pipe 25 having a suitable
throttle valve 26. This pipe communicates
with a central chamber 27 formed in one of
the frame niembers and said chamber in turn
communicates with a main annular supply

chamber 28 from which lead passages 29 to
“all of the inlet ports of the several cylinders.

“Mounteéd loosely on the stationary shait 11
and free for rotative and longitudinal move-
ment thereon is a sleeve 31 to which 1s se-
cured a cear wheel 32 and this sleeve also
carries the multiple valve-opening cam 33
which forms the principal feature of the pres-
ent invention. | -

Projecting from the crank casing is a stud
<haft 34 on which i1s mounted a revoluble

37, the latter gear being In constant mesh

20, 21, the stems of which

36 and

the five cylinder vertical shaft typ.e, but the -
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with the gear wheel 32, while the gear 56 isin

constant mesh with the gear wheel 38 that 1s
rigidly secured to the crank shaft in any suit-
able way. The gear wheels
equal diameter. The gear wheel 36 is prefer-
ably of smaller diameter than the gear wheel
33 %0 that for five complete revolutionsof the
cylinders or casing, the o erating cam, carried
by the gear wheel 32, will have made siX com-
plete revolutions or.one revolution relative to
the casing. The multiple cam therefore, will
rotate in the same direction as the casing but
at a slightly greater speed, and will bring the
operating cams
-tion with the valve rod of first one eylinder

Projecting from the crank casing is an an-

-
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32 and 37 are of

carried thereby mto cooper-
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" ular series of studs 40 on, which are
ell crank levers
. forming a

1voted
41, one arm of each lever
shoe or rider. bearing against the
periphery of the valve operating cam while
the other is connected to a rod 42 which leads
uﬁ) to the valve lever 22.° Each rod 42 passes
through a guiding opening in a boss 44 pro.
Jecting from the casing and beyond the boss
each rod carries an adjustablé collar 45, Be-
tween the collar and boss the rod carries a
helical compression spring 46 which tends to
maintain the shoe of the bell crank lever in
constant engagement with.the periphery of
the multiple cam. .

The cam is divided into as many different
actuating portions as may be necessary to se-

- cure the desired changes in speed and power,

20

25

~ points ¢ in Fig.

30

35

may be further increased if desired.

thus, where only high and low speed "and
power are desired, there are but two surfaces
33% and 33°, as shown in Figs. 1 and 3.

-Kach
cam surface in the Present instance is divided
into the three sectlons, the divisional lines of
which may be represented by the exhaust
3 and the ¢cam contour is pre-
cisely the same between each of these points.
Each section of the cam has its actuating
surfaces on three radii '
senting the faces ¢, s, w (Fig.
tion s of the cam is at least twice the length of
the portion w and in operation, takin

L J

~out of engagement with one of the high

45

- 50 . _ . .
~ portion of this stroke as may be desired,
- that is until

~w and when this occurs the lever is

55

60

‘whole of the suction.

At . the completion of the
- stroke, the charge is ignited
- manner and “at the

points ¢ representing exhaust and that the
piston 1s at-the limit of its exhaust stroke.
As the parts move and the.lever

thereby causing the closing Av
valve and the opening of the inlet valve.
The inlet valve will remain open during the

time the lever will have traversed about one
half the length of the surface s,
pression stroke now commences

“and the
inlet valve will remain open during each

the lever rides up on the surface
actuated
in such a manner as to close the inlot valve,

‘while the exhaust remains closed under the

force of compressed gases in the cylinder.

compression

-

of different extent pre- |

‘shoes are disposed
| as shown in

stroke during which |

in any ordinary

“1nlet valve controlling t}

928,842

‘depends on the lengtﬁ of the cam surface s.
If this surface is short, the inlet valve will be

{ closed immediately after the starting of the

compression stroke so that the full charge
will be retained and compressed and the full
power of the engine will be brought into
play. If on the ether hand, this surface is
of considerable length the inlet valve  will
remain open for the greater portion of the
compression stroke so that a large portion
of the gases inducted into the cylinder on
the suction stroke will
through the inlet port to the central chamber
1n readiness to supply the next cylinder.
The remaining portion of the charge will be
compressed and the power and speed of the
engine will be materially reduced. In

be forced back

790

7D

80

order therefore to vary the speed and power

1t is necessary that the
vided ‘with a number
surfaces s of different
cam be shiftable to bring any section into
operative relation with the shoes of the
levers. In Fig. 1, only two sections 834
and 33° are shown one for "high speed and
the other for low speed.- ~
Lo accomplish the shifting of the cam, the
collar 31 is provided with ,
groove 51 into which enters a forked

multiple cam be pro-
of sections bearin

brought into operative position
speed ‘and power varied. en an inter-
mediate speed is desired a third section IS
added as shown in Figs. 4 and 5, or a
greater number of sections may be em-
ployed where necessary. In shifting the

cam - there is some danger of the levers
{ catching on the higher portions of the next

adjacent cam section and to avoid this the

Fig. 6, so that there will be g
gradual screw like movement which will
prevent breakage. = -
Having thus particularly - described my
invention, what X claim as new and desire to
secure by Letters Patent ig:— o
. 1. An explosive engine COIMPrising a mix-
ﬁlg chamber, and an explosive chamber, an
inlet valve controlling the passage between
sald chambers, an exhaust valve for the
explosive chamber, g stationary shaft, g

casing carrying the cylinders and revolubly

mounted on said shaft, and g multiple cam
having a plurality of cam sections common
t0 both said valves, with means for shifting
them longitudinally of said shaft to cause
one or another of said

upon the valves, whereby the period of

time the inlet valve is held open during the

compression stroke
. 2. An explosive
luﬁf- chamber and

of the engine is varied.

an explosive chamber, an

e pdssagée between

5 85
lengths and that the

90

an annular .
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1n slightly helical relation
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‘cam sections to act

125

engine comprising g mix- -
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said chambers, an exhaust valve for the ex-
plosive chamber, a series of cam sections
common to both said valves and means for
shifting the cam sections bodily together to
cause one or another to operate the valves.

3. In an internal combustion engine, a
stationary shaft, a crank casing revolubly
mounted thereon, cylinders extending from
the casing, inlet and exhaust valves for each
cylinder, a gear carried by the crank shait

projecting from the crank casing, a pair ol

planetary gears carried thereby, one of
which meshes with the concentric gear, a
multiple valve operating cam carried by the

stationary shaft and-arranged for revoluble:
and longitudinal movement thereon, a gear |

carried by the cam and intermeshing with

3

the second planetary gear, bell crank levers
pivoted on the crank casing and engaging
sald cam, and valve operating rods extend-

ing from said levers.

4. In an internal combustion engine of the - -

tions of different contour and a set of shoes
or riders for said cam disposed on slightly
helical lines.. , -
In testimony whereof I aflix my signature,
in presence of two witnesses. _
. | EMILE BERLINILR.
Witnesses: - | |

A. M. PARKINS,
C. L. STURTEVANT.

i

|

class described, cylinders, inlet and exhaust 8
valves for sald cylimders, a multiple valve- .
‘operating cam having a- plurality of sec-
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