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(Mo model.)

To all whom it may conceriv:

Be it known that I, ENOCH PROUTY, a citi-
zen of the United States, residing in Chicago,
in the county of Cook and State of Illinois,
haveinvented a new and useful Improvement
in Gasolene or Vapor Engines, of which the
following is a specification.

My invention relates to gasolene or vapor
engines.

The object of my invention isto producea
gasolene or hydrocarbon engine of a simple,
efficient, and durable construction, that will
operate economically, utilizing to the best
advantage the power generated Dby the ex-
plosion of the compressed air and vapor mix-
ture, and at the same time securing the proper
admixture of air with the vapor, so as to pro-
duce the best results, and having a sensitive
and effective means for governing and con-
trolling the speed of the engine and also the
feed of the lignid hydr oembon to the engine,
according to the varying requirements of the
load or mechamsm driven by the engine.

My invention consists in the novel devices
and novel combinations of parts and devices
herein shown and described, and speclﬁed in
the claims.

In the accompanying drawings, forming a
pzut of this specification, and in which simi-

lar letters of reference indicate like parts
throughout the several views, Figure 1 is a
side elevamon of a hydlocmbon -engine em-
Dbodyingmyinvention. Fig.2isa front view.
I'ig. 8 is a section on the line 3 3 of Fig. 2.
Fig. 4 is a detail elevation of the governor.

Fig. 5is a section on the line 5 5 of Fig. 4.

I‘ms 6 and 7 are detail elevations of the cam
W thh is moved or controlled by the gov-

ernor by which the feed- -pump is opemted

showing the sliding cam in different posi-
tions; and Fig. 8 is a detail plan or face view
of this cam. Fig. 9 is a detail sectional view
of the vaporizing-chamber and showing the
positive cut-off or gate in the gasolene or
hydrocarbon feed passage or pipe at or near
the discharge orifice or nozzle. Tig. 10is a
detail sectional view of the feed-pump. Fig.

11 is a detail sectional view of the powdel-
charge starting device for the engine. Fig.

12 is a detail sectional view of the stationar y
contact-piece of the eleetric igniter. Fig, 13

is a detail sectional view of the muffler de-
vice through which the exhaustisfinally dis-
charged from the engine and by which the
noise of the exhaustdischarge is diminished.
Fig. 14 is a detail sectional view of the pis-
ton, and Fig. 15 is a detail view of the fric-
tion-clutech mechanism on the driving-shaft
of the engine.

In the drawings, A represents the frame of
the engine; B, its piston; C, its cyhnder D,
the duvmo shaft having a crank D', con—
nected by a pitman-rod D? to the pxsbon B,
and E E are the fly-wheels, one being ar.
ranged,preferably,on eachsideof the ¢ylinder.

The piston B is provided with the custom-
ary metallic packing-rings b, and with annu-
lar channels or grooves b’ for receiving an
oil or lubricant, and with a series of sohd
compressed Olaphlte plugs or disksb?, 1101dly
and firmly inserted in suitable cavities bored
in the piston to receive such graphite lubri-
cating-plugs.
are preferably arranged in two or more annu-
lar rows b*b%, extending around the cylinder.

The eylinder C is furnished with a water
jacket or chamber C’ to prevent the cylinder
from overheating. Fisthe movable contact-
piece, and F' the stationary contact-piece, of
the electric igniter. The stationary contact-
piece I’ consists of a metal pin connected
with theelectriccircuit F?, and insulated from
the engine by a tubular bushing F° of fire-
clay or other insulating material, surrounded
with an asbestos or other packing F* where
it enters the port of the engine, and which is
held in place by a metallic cap F? rigidly se-
cured to the engine by bolts F% The mov-
able contact-piece T of the electric igniter
consists of a sliding barorrod whichis moved
into contact with the contact-piece F' by
means of the spring £, and separated there-
from by a positive-acting mechanism, pref-
erably a cam d on the cam-shaft D? so that
the two electrical connections I' I may be
thus brounght yieldingly into connection with
each other with the fixed and definite degree
of pressure due to the tension of the spring
and then positively separated by the opera-
tion of the cam or other like positively-acting
meéchanism, thus insuring with certainty the
proper making and breaking of the circuit to

The series of graphite plugs’
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pr oduce the requisite spark to eause the igni-
tion of the gas. As the two contact-pieces
are blouoht together by the spring the mak-
ing of a perfee‘o electrical connection between
them on the one hand or the prevention of
jammingor injuring the contact-pieces on the
other hand does not depend upon the adjust-
ment of the cam or positive mechanism for
moving the movable contact-piece.

G is the valve-chamber, G' the inlet-valve,
and G? the outlet or e‘dmust valve. The
valves G’ Gr2 are normally held closed by
sprln gsq ¢, actan‘ against the valve-stems
Thespringg’, Whlch holds theexhaust-
valve G* closed, is made sufficiently stronger
than the spring g, that holds the inlet- valve
G’ closed to cause the inlet-valve only to be
opened by the suction of the cylinder when
the piston Bis making its outward stroke, so
that the air and vapor can only be drawn into
the eylinder through the inlet. Theexhaust-
valve G*is opened and held open to permit
the discharge of the exhaust from the cylin-
der Cby meansofa cam d’ on the cam-shaft D?
of the enfflne, and which engages an antifric-

tion-roller g* on the stem ¢° of the valve G2
The sprmos g ¢' are mounted in closed guides

or caps ¢° ¢% attached to the valve- chamber
shell, and which also f01m closed bearings
for the valv e-stems' ¢* ¢g®to reciprocate in.
Although these guides or caps which contain
the springs are olosed the springs are not in-
juriously affected by the heat, as the valve-
stems close the communication with the valve-
chamber approximately tight.

II is the vaporizing-chamber, connected di-
rectly with the valve-chamber, and H' is the

gasolene or other liquid hydrocarbon feed

passage or pipe, the same terminating in a
nozzle or feed-orifice /» inside the vaporizing-
chamber . Thisnozzle or feed-orifice  pro-
jects, pr eferably, upward or toward the inlet-
valve, and is preferably of an annular form,
so that the liquid will be separated into (L
thin annular sheet as it is discharged from
the same. The feed-passage, or the portion
thereof connected directly with the annular
feed-orifice 7, is preferably formed in a cy-
lindrical pluo h' by forming a central bore
12 through thesame, and a radial bore /2 com-
mumca\utmov with the centr al bore and with
the annulm orifice %, so that the periphery
of the plug may form the inner wall of the
annular orifice. The outerwall of the annu-
lar orifice is preferably formed by asleeve %,
surrounding the plug 7.

K is the posmlve cut-off or gate for 01051110"
the feed-passage H' at or near its dlseharwe
orificeor no7z1e This positive cut-off or ate

may be of any desired construction suitable’

for performing this function. It however
preferably consists of a sliding pin or piston
reciprocating in the central bore 5?2 of the
plug %' and operating to close the feed-pas-
sage at the radial bore A% It is closed and
held normally closed by a spring K'. It 'is
opened by the stroke of the feed-pump M

through the pressure of the hydrocarbon or
liquid against the gate or cut-off overcoming
the pressure of the spring K'. As the feed-
passage is thus positively closed by a gate or
valve near the feed-orifice the instant the re-
quired quantity of liquid is forced into the
vaporizing-chamber by the feed-pump, the
forcible suction of the air through the vapo-
rizing-chamber is thus prevented when pass-
ing the feed-orifice from drawing or sucking
the gasolene or hydrocarbon from the feed-
passage and thus occasioning irregularities
in the quantity fed at each successive time
or stroke.

The feed-pump M, which operates to inject
the gasolene or hydrocarbon in fixed and regu-
lar charges or quantities, as required, into the
vaporizing-chamber, communicates with the
reservoir containing the liquid or with the
pipe M’ leading thereto, and also with the
feed pipe or passage H', leading to the vapo-
rizing-chamberII. Thispump preferably con-
sists of a cylinder in which fits a piston M?,
furnished with an adjusting-serew m to regu-
late the stroke of the piston and thus the
quantity of liquid fed at each movement.
The piston of the pump is operated in one di-
rection by a spring M® and in the other di-
rection by a cam d* on the cam-shaft D3
which engages an antifriction-roller m' on a
guide-rod m? eonnected with the piston of
the pump by an arm m’.

N is the governor, the same comprising,
preferably, a disk or Wheel N’ and two dm—
metrically opposite weights N?® N? on quad-
rant-arms N3N? which are pivoted atn to the
disk and which are connected to the opposite
arms of an oscillating lever N* on the cam-
shaft D® by means of pivoted links N3 N,
The weights or weighted arms are pulled to-
ward each other by springs N¢ N®and are
forced apart by centrifugal action as the disk
revolves. Connected to the weights are a
pair of slides N7 N7, that engage the tapering
end d* of the sleeve b, carrying the pump-
operating eam d?.
to reciprocate on the cam-shaft D? so as to
throw the cam d? mto and out of enwarrement
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The sleeve d’ is ‘adapted -

115

with the roller /' on the pump- aetua’mnfr ,

slide. The roller m’ and the cam d? are both

made cone-shaped or flaring, so that a very
slight sliding movement 1mparted to the
sleeve d® by the governor-operated slides N¥
N7 will suffice to move the sharp or tapermo"
edges of the cam d? and roller m/' into en-
gagement or past each other, and then the
fulther revolution of the ecam, by reason of
its tapering or inclined face, will itself oper-
ate to further reciprocate the sleeve d3 and
thus bring the cam d? into full and proper
engagement with the roller m'. A very
slwht movement of the governor will there-
fore serve to control ‘uhe pump and the con-
sequent feed of hydrocarbon to the engine,
so that I am thus enabled to keep the engine
under perfect control. A spring N®servesto
move the reciprocating sleeve d° in the oppo-
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site direction to that in which it ismoved by
the governor-actuated slides N7 N".

The sound-muffler P consists, essentially,
of a chamber preferably several times the ca-
pacity of the eylinder, into which the exhaust
is led through a pipe P’ from the exhaust-
valve, and which is furnished with an inter-
woven wood-slat and wire-sereen bottom or
side, there being preferably several thick-
nesses of wire screen or netting interwoven
orinterlaced with the wood slats, and through
which the exhaust passes, and by which the
force of the exhaust-blastis broken, scattered,
ordissipated. The muffler-chamber P is pref-
erably of wood.

The powder-discharge starting device com-
prises ametallicthimble, charger, or cartridge
R, having a slot ~ at its upper side to permit
ignition of the powder therein, in connection
with an externally-screw-threaded socket or
receiver R’ for the cartridge, which is se-
curely fixed to the cylinder by threaded bolts
or serews 7' at the opening R*in the cylin-
der,and an internally-screw-threaded cap RS,
which serves to hold the cartridge R securely
in place while being fired. The cartridge-re-
ceiver R’ and the cap R3 are furnished each
with a touch-hole opening 7%, registering with
the slot 7, through which the powder in the

cartridge may be conveniently ignited by a
mateh in starting the engine.

The duvm@-shaft D of the engine is p10-
vided with a 1oose gear or pulley S thereon,
which is adapted to be gradually clutched to
the driving-shaft, so as to revolve therewith,
by means of two friction-disks S’ 82, one on
each side of the gear or pulley S, both of the
disks being keyed so as to rotate with the
shaft, and one or both of them, preferably
one, being so keyed to the shaft that it may
slidethereon while rotating therewith. These
two disks 8’ 8?have slightly-beveled or cone-
shaped outer faces s s, and they are forced
together, so as to frictionally clamp the gear
or pulley S between them, by means of a ro-
tatable spool or wheel 8% having two bevel-
faced flanges or collars s’ s, adapted to en-
gage the bevel-faces s s of the disks 8" §2
The flanged wheel or spool 8% is moved into
and out of engagement with the disks S’
by means of a elutch -lever 8% connected by
a pivoted rod or link S° with the spool 8% or
its hanger SS. I preferably employ two spools
S3, the same being connected together by the
common hanger-bar 8% one end of the hanger-
bar being connected by a pivoted arm or link
S7 with the frame and the other end of the
hanger-bar being connected by the link S5
with the cluteh-lever 8%  The clutch-lever S*
is provided with a pawlSS, engaging a ratchet
S, the pawl being operated by a pawl-lever
connected by a link with the pawl. As one
of the disks 8' $%is on each side of the gear
or pulley S, it will be observed that though
the friction between the disks and the pulley
is produced by a pressure in the direction of
the axis of the driving-shaft this pressure on

the shaft is nevertheless equally balanced.
There is therefore by this arrangement no
side pressure or end thrust on the driving-
shaft or crank-shaft of the engine tending
to interfere with the proper operation of the
piston in its cylinder or to produce friction
or wear between these parts. Asthis clutch
operates gradually and by friction to trans-
mit the power of the engine to the gear or pul-
ley S, the gear and pulley or machinery or
mechanism to which it is connected may be
rotated at any speed desired, whatever the
speed of the engine, and any amount of power
desired transmitted, by simply moving the
cluteh-lever.

T is a tank or reservoir for holding the wa-
ter for cooling or keeping down the tempera-
ture of the eyhnder C by circulation through
the water-jacket C' thereof. This tank has
an open top and is located directly over the
engine-cylinder, and communicates with the
top of the water-jacket thereof by a number
of straight direct passages or pipes T, extend-
ing directly through the bottom of the tank,
so that whatever steam may be generated in
the water-jacket may escape directly into and
through the body of water in the tank, and
thus pleveut any pressure or confinement of
the steam in the water-jacket orin the pipes
or passages leading from the water-jacket to
the tank. A pipe T2 leads from the lower end
of the tank to the lower portion of the water-
jacket, thus bringing the cooler water from
the bottom of the tank directly to the lower
portion of the water-jacket, while the hotter
or heated water at the npper portion of the
water-jacket O’ is continuously discharged
directly into the open pan or tank T, from
which the vapor can freely escape and thus
permit the water to cool. By this means the
water in the tank is prevented from being
overheated, and at the same time a compara-
tively small tank or reservoir of water is ren-
dered fully adequate to keep down the tem-
perature of the cylinder, as required.

The cam-shaft D?is driven athalf the speed
of the crank or driving shaft D by gears U
and U'".

I claim—

1. Inagasolene or hydrocarbon engine, the
combination with a vaporizing-chamber, of a
feed-pipe leading into the same provided with
a plug furnished with a central bore and a ra-
dial bore, and a pin or valve reciprocating in
said central bore for closing the feed-passage,
substantially as specified.

2. Inagasolene or hydrocarbon engine, the
combination with a vaporizing- ehambel of a
feed-pipe leading into the same provided With
a plug furnished with a eentral bore and a ra-
dial bore, a pin or valve reciprocating in said
central bore for closing the feed-passage, a
spring for holding said valve closed, and a
feed-pump, s}ubbtantlally as specified.

3. In a gasolene or hydrocarbon engine, the
combination with a vaporizing-chamber, of a
feed-pipe leading intothe same provided with
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a plug furnished with a central bore and a ra-
dial bore, a pin or valve reciprocating in said
central bore for closing the feed-passage, a
spring for holding said valve closed, a feed-
pump, and a sleevesurroundingsaid plug and
forming in connection therewith an annular
discharge orifice or nozzle, substantially as
specified. : . )

4. Inagasolene or hydrocarbon engine, the
combination with a vaporizing-chamber or
feed pipe or passage leading into the same,
a positive shut-off, gate or valve for closing
said feed-passage, a feed-pump, a governor
for controlling the action of the feed-pump,
a sliding beveled or taper-faced cam operated
by said governor,and a bevel or cone-shaped
roller connected with the piston of the feed-
pump and adapted to engage said cam, sub-
stantially as specified.

5. In a gasolene or hydrocarbon engine, the
combination with a vaporizing-chamber or
feed pipe or passage leading into the same,
a positive shut-off, gate or valve for closing
said feed-passage, a feed-pump, a governor
for controlling the action of the feed-pump,
a sliding beveled or taper-faced cam operated
by said governor, and a bevel or cone-shaped
roller connected with the piston of the feed-
pump and adapted to engage said cam, said
governor comprising a rotating disk-carrying
weight, arms connected by links to an oseil-
lating lever on the cam-shaft and having
slides engaging the sleeve of said sliding cam
by which the pump is operated, substantially
as specified. :

6. Ina gasolene or hydrocarbon engine, the
combination with a feed-pump and a governor

with a sliding bevel-faced cam actuated or -

controlled by the governor, and a bevel or
cone-shaped roller connected to the piston of
the feed-pump, so that the very slight move-
ment of the cam by the governor will serve
to throw said cam into engagement with said
roller and thus sensitively and perfectly con-
trol the engine said cam being further moved
by contact with said roller itself after the
knife-edges of said cam-roller have been
moved past each other by the governor, sub-
stantially as specified.

7. In a gasolene or hydrocarbon engine, the
combination with a governor and a feed-
pump, of a sliding cam having a beveled face
so that it may be moved by said governor par-
tially into position for operating the feed-
pump and then be moved by the inclination
of the cam-face itself completely into position
for operating the feed-pump and a beveled
roller connected to the piston of the feed-
pump and adapted to engage said cam, sub-
stantially as specified.

8. In a gasolene or hydrocarbon engine, the
combination with a governor and a feed-
pump, of a sliding cam having a beveled face
so that it may be moved by said governor par-
tially into position for operating the feed-
pump and then be moved by the inclination
of the cam-face itself completely into position

for operating the feed-pump and a beveled
roller connected to the piston of the feed-
pump and adapted to engage said cam, a vap-
orizing-chamber, a feed pipe or passage lead-
ing from said pump to said chamber, and a
valve or positive shut-off for closing said feed
pipe or passage near is discharge-orifice, sub-
stantially as specified. ‘

9. In a gasolene or hydrocarbon engine, the
combination with a governor and a feed-
pump, of a sliding cam having a beveled face
80 that it may be moved by said governor par-
tially into position for operating the feed-
pump and then be moved by the inclination
of the cam-face itself completely into position
for operating the feed-pump and a beveled
roller connected to the piston of the feed-
pump and adapted to engage said cam, a vap-
orizing-chamber, a feed pipe or passage lead-
ing from said pump to said chamber, a valve
or positive shut-off for closing said feed pipe
or passage near its discharge-orifice, and a
spring for holding said valve or shut-off nor-
mally closed, substantially as specified.

10. In a gasolene or hydrocarbon engine,
the combination with the feed-pump of a slid-
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ing cam for operating it, a spring for moving -

said sliding cam in one direction and a gov-
ernor for moving said sliding cam in the op-
posite direction, comprising a rotating disk,
weighted arms pivoted thereto, an oscillating
lever, links connecting the arms of said oscil-
lating lever with said weighted arms, springs
for counteracting the centrifugal action of
said weighted arms, and radial slides con-
nected to said weighted arms and engaging
the sleeve of said sliding cam, substantially
as specified. ' :

11. In a gasolene or hydrocarbon engine,
the combination with a feed-pump, mechan-
ism for operating the pump and a governor
for controlling the pump-operating mechan-
ism, consisting of a rotafing disk having
spring-held weighted arms pivoted thereto
and connected together by an intermediate
lever and links and provided with one or more
radial slides and mechanism connecting said
radial slides with said pump-operating mech-
anism, substantially as specified.

12. In a gasolene or hydrocarbon engine,
the combination with a feed-pump of a rota-
table cam d® for operating it, having a cone-
faced sleeve @, a cam-shaft D?, a rotating gov-
ernor-disk N', weighted arms N® N3, oscillat-
ing lever N* on said cam-shaft, connecting-
links N° N° springs N N¢ and slides N7 N7,
engaging the cone-faced sleeve of said cam,
substantially as specified.

13. Inavapor-engine,the combination with
a cylinder and piston, of a powder-charge
starting device therefor comprising a charger
or cartridge R, a socket or receiver R’ fixed
to the cylinder at the opening therein, and a
cap R? fitting over said receiver to hold the
cartridge or charger therein, said cartridge,re-
ceiver and caphavingradial openings through
the same for igniting the powder, said radial
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opening in said cartridge R being a longitudi-
nal slit adapted to hold a priming of quick-fir-
ing powder, and thus ignite a slow-firing pow-
der in the cartridge simultaneously through-
out the length of the cartridge and prevent
the powder being blown into the cylinder be-
foreignition,thereby enabling a small amount
of slow-firing powder to start the engine sub-
stantially as specified.

14, Inavapor-engine,the combination with
a cylinder and piston, of a powder-charge
starting device therefor comprisinga charger
or cartridge R, a socket or receiver R’ fixed
to the cylinder at the opening therein,and a
cap R3 fitting over said receiver to hold the
cartridge or charger therein, said ecartridge,re-
ceiver and cap havingradial openings through

[=1

the same for igniting the powder, said receiver
and cap being furnished with serew-threads
to hold the cap in place, said radial opening
in said cartridge R being a longitudinal slit
adapted tohold apriming of quick-firing pow-
der, and thus ignite a slow-firing powder in
the cartridge simultaneously throughout the
length of the cartridge and prevent the pow-
der being blown into the cylinder before ig-
nition, thereby enabling a small amount of
slow-firing powder to start the engine sub-
stantially as specified.

ENOCH PROUTY.

Witnesses:
H. M. MUNDAY,
S. E. CURTIS.
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