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To all whom it may concerr.: -
Beit known that I, LOUIS ROEDEL, a citizen
of the United States, residing at Passaic, In

the county of Passaicand State of New Jersey,

have invented certain new and useful Im-
provements in Internal-Combustion Engines,

‘which improvements are fully set forth in the

following specification.

This invention relates
structures of that class employed for gener-
ating power through the ignition of a con-
fined power medium, such structures being
commonly known as ‘“internal - combustion
engines.” 7 :

The object of this invention is to provide

an engine of the character above indicated |

which shall be simple and inexpensive as re-
gards construction, darable, efficient, and re-
in operation, and which shall possess
certain well - defined advantages over prior
analogous structures, particularly in-connec-
tion with the production, assembling, rela-
tively adjusting, fitting, and interchanging
of the principal parts thereof, such parts be-
ing each specially formed with a view to fa-
cilitating the work of machining the same,
and particularly with respect to the ratio ot
to the diameter of the cyl-
inder employed, said ratio- being materially
oreater than heretofore obtained aund the
valve area being increased accordingly.

The invention consists in the employment
of certain parts novel as to form, in the novel
disposition and relative arrangement of the
various parts thereof, in certain combilna-
tions of the latter, and in certain details of
construction, all of which will be specifically

referred to hereinafter and set forth in the
“appended claims. |

The invention is clearly illustrated ino the

accompanying drawings, wherein similar ;

reference-letters denote corresponding parts
throughout the several views.

In said drawings, Figure 11s a vertical lon-
oitudinal section taken through the center
of the cylinder wnd frame or bed employed.
Fig. 2 is-a detail view, partly in section, show-

~ing the valve-box which constitutes an ele-

5©

ment of myimproved engine. Fig.3 is a de-
tail view showing the form and constraction

of the valves which I employ for confrolling

to improvements in

l

r
‘through-the center of the frame or bed. FKig.

outlet orexhaust port, both
said eylinder and sald.

Fig. 4 is a vertical longitudinal section taken

5 is a vertical section along the line 1 1 of
Fig. 6. Fig. 6 is a fragmentary plan view of

the rear end of the fraie or bed. Fig. 7 is

a'view in elevation of the front end of the.

frame or bed, showing the main bearings with
the caps therefor in place. Fig. 8 is a view

in side elevation of the rear portion of the

frame or bed, showing certain minor parts

conjoined therewith. Fig. 9 is a view in ele-:

vation of the rear end of said engine, the in-
let and outlet pipes made use ot being in-

eluded in this view. Figs. 10, 11, and 12 are

detail views, respectively, showing the form
and relative arrangement of the regulating
device. Fig. 13 is a side elevation of the en-
oine as a whole. Fig. 14 1s a plan view of

the construction shown in Fig. 13. Fig. 15 1s
an elevation of the rear end of an engine em-
bodying my said improvements, though some-
what modified as compared with the .con-
struction illustrated in Figs. 9, 13, and 14.

.Figs. 16, 17, and 18 are detail views, respec-

tively, showing the regulating parts em-
ployed in connection with the engine last re-
ferred -to. Fig. 19 is an elevation of the front
end of the engine last referred to, the same
showing the various parts as they appear
when assembled for service. Fig. 20is a side
elevation of the engine illustrated in Figs. 19
and 19. Fig. 21-isa plan view thereof.

In a general sense my invention comprises
o frame, a eylinder conjoined therewith, said
cylinder

port, the latter in communiecation ‘with said
main port, and a piston moving in said cyl-
inder. | | o L
It further comprises aframe, a ] acketed eyl-
inder conjoined therewith, and a jacketed
valve-box removably conjoined with
frame and cylinder, said valve-box having a
valve-controlled inlet-port and a like main
of said ports being
in communication with
frame being provided with an exhaust-cham-
ber leading from said main exhaust-port for-
wardly along the frame and terminating in an
auxiliary exhaust-port communicating with
the interior of said cylinder at a point for-

the inlet and outlet ports of the cylinder. | wardly therealong.

having a valve-controlled inlet-port,
o like main exhaust-port, and an auxiliary
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In carrying out my present invention I
make use of a cylinder C, here shown as hav-
Ing a water-jacket C* all of ordinary con-
struction. The cylinder C is provided with
an auxiliary exhaust-port C’, the purpose of
which is to reduce the expansion - pressure
near the end of the power-stroke to that of
the atmosphere and accordingly balance the
pressure on the exhaust-valve V, so that the
latter may be opened with a force sufficient
only to nicely overcome the spring ¢, which
elastically controls the action of said valve.
A further advantage to be derived from the
toregoing construction will be hereinafter
pointed out. The walls which inclose the
auxiliary exhaust-port serve also to support
the e¢ylinder C.

The flanged end of the cylinder C is pro-
vided with a counterbore bearing conical
faces which are ground and fitted to similar
faces formed on the exterior of valve-hox B,
as clearly shown in Fig. 1 of the drawings,
where also said valve-box is shown as ex-
tending into the cylinder C. The object of
this construction is to establish communica-
tion between the water-jacket C?of the cylin-
der C and the water-jacket B2of the valve-box
B, as by way of asuitable port B’, thus obviat-
Ing the use of packing and insuring a perma-
nently-tight joint. Valve-box B is provided
with two non-communicating chambers—
one an inlet-chamber and the other an outlet
orexhaustchamber. Said valve-box consists
of an outer shell, within which are arranged
two separated transverse partitions, forming
the inlet and outlet chambers aforenamed,
with the water-jacket B? between them and
extending circumferentially of said valve-box
at the forward end thereof, thereby permit-
ting the circulation of a cooling medium, as
water, at the valve-seats, with which said
valve-box is provided. The inlet-chamber
aforenamed is in communication with the
mixture inlet-space I, and the outlet-chamber
aforenamed isin communication with the ex-
haust-space E, as shown in Figs. 1 and 5 of
the drawings. Valve-box Bis provided with
a stuffing-box 3% which permits the connec-
tion of an extension-rod from a pump orcoin-
pressor with piston Pincylinder Cin tandem.

Valve V is preferably formed from iron by
the process of casting, is segmental in gen-
eral contour, is strengthened with ribs, sub-
stantially as shown, and is provided with
guides G, which operate in bushings &/, suit-
ably arranged in valve-box B, as indicated in
Fig. 2, the said guides and bushings being
formed from steel by preference. The object
in giving valve V the form mentioned is to
provide an increased valve area, thereby ob-
taining a larger ratio of piston-stroke to the
diameter of the cylinder employed than here-
toforesectred. The uniform thickness of the
metal of the valve-body prevents any warp-
Ing or distortion of the same through the ac-
tion of heat.

The statements thus far made relative to

!

ings for the cam-shaft 2.
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the valve Vapplyalsotothe valve V', and said
valves V and V' are ground and fitted to the
raised portions BY. (ShowninTig.2.) Valve-
stem S is provided with an eye, by means of
which it is connected to lugs V2. (Shown in
Fig. 3.) The bushing S? provided with trun-
nions fitting into the jawsof lever L, serves to
actuate the valves, as clearly shown in Figs. 1
and 5. Valve-stems Sand S’ also operate in a
bushing B° preferably of steel and shown in
Fig. 2. When both valves V and V' are in
position, with the springs ¢ ¢’ conjoined there-
with, respectively, the valve-box B isinserted
in the rear portion of the frame and bolted or
otherwise secured thereto. The advantage
of this construction lies in its permitting the
ready exchange of a defective or leaky valve-
box for an operative one, the latter being kept
in roserve for cases of emergency. Another
advantage thereof is the securing of a direct
ingress of the mixture of gas and air and ac-
cordingly obviating a one-sided pressure on
the valve-stem and disk, to which fractures
of the valve-stem may not rarely be traced in

engines and analogous structures of the prior
art. Furthermore, the incoming mixtnre

tends to cool the surface of theexhaust-valve
Y, as the latter is located adjacent to the in-
let-valve V.

The frame represented in Fig. 4 is provided
with the usual bearings at the front end there-
of, said bearings being rigidly connected with
theframe and being provided with adjustable
boxesand caps, asin common practice. There
Is arranged at the rear end of said frame a Cy-
lindrical shell E', which is bored to correspond
with the outside diameter of the valve-box B,
as shown in Figs. 4 and 5. This shell hasan
opening at its top by way of which the power
medium,asa mixture of gasand air, may be di-
rected into theinlet-chamber of the valve-box
B, and has another opening at its bottom by
way of which the exhaust from the exhaust-
chamberofsaid valve-box may be directed out-
wardly therefrom, as to and into the space E,
all asclearly shown in Fig. 5. Theshell last re-
ferred to is surrounded by the rear portion of
the frame, to which the cylinder C and valve-
box Bare bolted. The rearend of the frame
I8 substantially supported by an extension E-,
as-indicated in the drawings.

The arms F’and F?are provided with bear-
(Shown in Figs.
13 and14.) They are alsoshown in the draw-
ings as formed each integral with the frame;
but they may be cast as separate parts and
thereafter bolted or otherwise secured to the
frame. The cam-shaft S? actuates the cams
revolving on pin R? which is secured to the
frame in any appropriate manner, pressed
into the bore, or otherwise rigidly fixed in po-
sition. The cams in turn actuate the levers
L?and L3 thereby giving movement through
shafts R and R/, levers L and L', and valve-
stemsSandS'. Theforegoing is'clearlyillus-
trated in Ifigs. 5,8, 9,13, and 14. The angu-

lar veloecity of the cam-shaft S is only one-
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half that of the main shaft S% as is the case
in a four-eycle motor. I
Fig. 9 shows the regulating device, the
mixture inlet-pipe, and gas-valve of a com-
paratively large motor,(ninety horse-power to
one hundred horse-power.) The air-inlet pipe
K is provided with a suction-head K', the ob-
ject of which is to eliminate the noise of the
suction-stroke by an increased inlet area and
at the same time cause the air to precipitate
dust or other foreign matter because of the
decrease of velocity in the vertical passages

of the suction-head aforenamed. The dotted

lines on suction-pipe in Fig. 9 indicate a but- |

terfly valve or damper K=, the same having

conjoined therewith a lever K? whichin turn

connects with governor M and valve-toe 1" by
means of rods » ' and thimble 7%, beld by le-
ver K¢, which is pivoted on valve-casing O.

The gas-valve is inclosed by a casing O, 1ts

stem N’ protruding through a cap at the top

of said casing and through a guide at the

30

bottom of the casing O, and there is attached
to its lower end a movable toe T, which can
be turned laterally on the valve-stem, but
may not be detached therefrom. - The toe T,

Fig. 10, is provided with V-grooves diverg-

ing radially from the valve-stem center Co
and decreasing successively
shown. ThelifterT',Fig.11,hasa V-shaped

- top which fits the grooves of the toe T. Lifter

40
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T, said valve-stem N, and toe T are shown

in Fig. 12 each as occupying its lowermost po-

sition, gas-valve N being accordingly closed.

" The operation of the regulating device in
maintaining a more or less constant speed
may be explained as follows. When the mo-
tor runs at normal speed and full load, the
inlet-valve eam lifts the roller carrying lever
L2, which, in connection with lever L', opens
valve V' and simultaneously oscillates lifter
T’ (the latter being fixed on valve-rod R') at
the beginning of each inlet-stroke. Lifter T"
raises the gas-valve to the maximunm height
of its lift by coming in contact with the long-
est V-groove of toe T and gradually brings
it back to its original position, as shown In
Fig. 12, and somewhat in advance of the clo-
sure of the inlet-valve. This latter feature
is acecomplished by adjusting valve-stem N’ at
o suitable distance fromn the center of valve-
rod R’ by means of a nut and threads on the
valve-stem just above the valve-disk, 80 the
former can be raised or lowered. The gas-
valve accordingly closesalittle before the end

of the suction-stroke, and theinlet-valveisad-

justed to close somewhat after the commence-
nent of the compression-stroke. The object
of thisdelayin closing theinlet-valve istotake

advantage of the acquired momentum of the

" mixturetoward the end of the suction-stroke,

thereby increasing the density of the eharge
when the crank passes the center and to drive
the exhaust-zases entirely out of the cylinder
into the auxiliary exhaust-passage. l'hus the
newchargeisnotfouled bythespent orases,and

al »

oreater thermal efficiency is obtained. The | construction

in length, as

3

' butterfly K? remains in a horizontal position,

giving the air the fullarea of the pipeaslong
as the engine is kept running at full load and

| normal speed. Should the load be reduced

and the motor accordingly increase its speed,
the governor-balls will change their position
and draw rod r downward, thereby moving
rod r, which turns toe T, by means of thimble
»? and lever K2to one side, thus presentinga
shorter groove to the top of lifter T'. The
latter can now only lift the gas-valve as high
as the length of the groove will permit, as the
arc described by lifter T' at the point corre-
sponding to thelength of the groove issmaller
and thesupply of gas becomes less. The sup-
ply of air, on the other hand, is reduced by
the butterfly assuming an oblique position.
Upon further reduction of the load the next
oroove is presented to the lifter, which groove
is still shorter than the first one referred to,
and the gas-supply is still further reduced,
and so on. If the load becomes quite small
or the engine runs without a load, toe T is
brought out of contact with lifter T alto-
cether,thereby preventing very smallcharges,
which would affect the economy unfavorably,
because the small volume cannot be com-
pressed to asuitable pressure and the charge
ignites and explodes without raising the pres-
sure to any appreciable height. In this con-
nection the advantage of closing the gas-
valve sooner than the admission-valve be-
comes apparent. If this advance closuré Is

70
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not adopted, there 1s probability that a cer- -

tain amount of gas will be lost, as any gas
left in the inlet-chamber will be swept into

the cylinder at an idle stroke and out into

the exhaust. _ |

Fig. 13 shows a side elevation, and Fig. 14
a plan view, of a comparatively large motor,
(ninety to one hundred effective horse-po wer. )
The frame and cylinder thereof correspond
with those previously described. The cam-
shaft S° is geared two to ome to the main
shaft and one to one to the cams a ' for in-
let and outlet, respectively, as indicated in
Fig. 14. The cams aforenamed and the bevel-
oear shown are cast in one plece and pro-
vided with a brass bushing in the bore. Gov-
ornor M is mounted on arm F' and driven
by a bevel-gear and pinion inclosed in the
governor-casing. Igniter: is operated by an
eccentric ¢, which in turn actuates a device
to make and break contact with an induction-

1O5

110

II5’

120

| coil. The lead of the igniter can be adjust- .

od by catch 7. It will be noticed that the ig- o

niter is not loeated in a vertical but in an in-
clined plane in order to conform with the cen-
tor line of shaft 8. A starting-lever U 1s

125

fxed to the frame to bring the piston toa con-

venient position forstarting. Hand-pump p
is provided to force a charge of air and gaso-
lene vapor or the regular fuel-gas used by the
motor into the cylinder. In order to keep

the piston stationary when the pump is
contrivance of any appropriate
to hold the fly-wheel against the

charging, a

I30
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pump-pressure should be provided. Thisde- T

vice (not shown) automatically releases the
fly-wheel when the ignited charge forces the
piston outward, as in common practice, and
1t 18 bolted or otherwise secured to the foun-
dation. The rear end of the frame is cov-
ered by a hood &, which is fastened thereto by
bolts or the like, and the same gives the motor
& more attractive appearance.

Fig: 15 represents a rear view of a small
motor, (eight to eleven effective horse- power.)
Figs. 16, 17, and 18 show the details of the
governing device. It is practically the same
as the one hereinbefore described for the
larger motor, except that there is no eradua-
tion for the lift of the gas-valve. It will be
noticed that the gas-valve toe T contains
but one groove to fit the lifter T', and on that
account the governor turns the toe T out of
the path of the lifter altogether, and accord-
ingly no gas is admitted when the motor ex-
ceeds 1ts normal speed. On the other hand,
the air is throttled also, so that the cylinder
may not receive a full charge of air, with the
consequent excessive cooling of the eylinder-
walls.

Fig. 19 illustrates the connection of the |

regulating deviece to the governor and also
represents a front view of the motor.

Figs. 20 and 21 represent a side elevation
and a plan of same, the frame, cylinder, and
valve-box being substantially the same in
construction as the corresponding elements
already described for the larger moters. The
lay - shaft D, however, is driven by helical
gears, the object of which is to eliminate the
noise which attends the operation of bevel-
gears at high speed. The helical gears are
inclosed in oil-casings O’ and 02 and the
short cam -shaft D’ is extended through a
cored hole in the valve-box to the opposite
side of the motor, as shown in plan in Fig.
21, The object of this construction is to keep
the lay-shaft D as near as possible to the
main bearings in order to keep the fly-wheel
on the end of the main shaft within the proper
distance from the center of the main bear-
ing, as shown in Fig. 19. Cam-shaftD bears
the cams a and o', cast or forged in one piece,
the same being secured to the cam-shaft by
means of a feather-key. Governor M is sup-
ported on an arm which is cast onto the frame
and driven by a bevel-gear and pinion in-
closed by the casing, to which the governor is
secured.

A hot-tube igniter 7’ is used on the small

unit-motors, which are shown in Figs, 20 and
21. A starting-lever U serves to impart suf-
ficient momentum to the fly-wheel, so that
the motor can take up the cycle, thereby en-
abling the operator to readily start the mo-
tor. An eccentric U'is arranged on the ful-
crum of the starting -lever to keep the fly-
wheel from turning baek when starting. The
hood /i serves to cover the valve-stems and
also the springs conjoined therewith and

1

|
i

|
!
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which project beyond the valve-box, thereby

giving the structure a neater appearance.
~ Among the advantages of my improved in-
ternal-combustion engine over engines of the
same class now made use of the following
may be mentioned: First, the pattern-work,
molding, machining, and fitting and adjust-
ing of the elementary parts of my improved
engine areless complicated and less expensive
than in engines of the same thermal and me-
chanical efficiency now in use and of the class
described; second, the ratio of piston-stroke
to the cylinder diameter is greater than in
engines of the same eylinder diameter and of
the same angular velocity now in operation
and of the class described; third, the inter-
changing of the integral parts may be aceom-
plished with greater convenience and with
less loss of time thanin engines now in use and
of the elass deseribed ; fourth,the auxiliary ex-
haust, in connection with the delay in closure
of the inlet-valve, prevents the fouling of the
fresh charge by the spent gases, and this is
accomplished more effectually than in en-
gines now in use and of the class described.
It will be seen that my improved engine is
particularly well adapted for the purposes
for which it is intended and, further, that the
same may be modified to some extent with-
out materially departing from the spirit and
principle of my invention. | |
Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15— |
1. In an internal-combustion engine the
combination with a eylinder and piston mov-
ing therein, a frame and a valve-box con-
Joined to said cylinder and frame, the latter
being surmounted by standards or bearings
for the main shaft at one end and by a hoof-
shaped structure at the other end, such strue-
ture being provided with a eylindrieal per-
foration or bore to journal said valve-box,
substantially as described.
- 2. In an internal-combustion engine the
combination with a cylinder, a frame and a
valve-box conjoined therewith, said frame
being surmounted and forming an integral
part thereof, by a hoof-shaped structure at
one end and by standards or bearings at the
other end, said hoof-shaped structure having
two chambers, communicating with corre-
sponding chambers in said valve-box, one of
these chambers serving as a receiver for the
combustible gases and is called the inlet-
chamber, one serving as a receiver for the
outgoing, spent gases in the way of an ex-
haust-chamber, the latter extending forward
within said frame and terminating at a suit-
able point to communicate with the interior
of said cylinder substantially as described.
9. In an internal-combustion engine the
combination with a jacketed eylinder, a frame
and a jacketed valve-box conjoined there-
with, said cylinder and valve-box being re-
spectively faced and ground to insure per-
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manently - tight junetures therebetween, inlet - chamber, an outlet - chamber and a
jacket-spaces of said eylinder and valve-box | jacket-space, the latter being situated par-
being arranged so as to communicate with | tially between the chamber specified and also
each other within such junctures substan- | extending circumferentially at one end there-

¢ tially as and for the purpose set forth. of substantially as and for the purpose set 15
A In an internal-combustion engine the forth. - |
combination with a eylinder, a frame and a | | LOUIS ROEDIEL.
valve - box conjoined therewith, the latter | Witnesses: | -
comprising a cylindrical outer shell, having | W. H. RUBY,

ALBERT C. TANNER.

L

to partitions arranged therein, so as to form an
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