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SPECIFIGATIOI\T forming part of Let*‘ers Patent No. 599,235, dated February 15, 1898.
| Apnhmtmn filed December 21,1896, Serial No, 616,487, (No model.)

To all whom it may concern.

Be it known that I, PETER L. HIDER, aeltL-
zen of the United States residing at Ottawa,
in the county of I‘mnklm and State of Kans&si
have invented a2 new and useful E‘{ploswe-
HKngine, of which the followuw 18 a specifica-
tlon

- 'I'his inventicn 1*elates to engines in which
a piston is reciprocated within a cylinder by
the explosion of a gaseous mixture consisting
of a combination of alr, compressed air, or
air under pressure and gas or its eqmmlent
in proper proportions, and has forits object
to produce an engine of this type which will
convert a maximum amount of the explosive
force into available energy for use in the in-

dustrial arts and which will be practically
noiseless when in operation and less subject

to vibration, thereby obviating a serious ob-
Jection urg od against the use of explosive-en-
The engine may be single or double,
aceordmﬂ to the power requlred and nature
of the work to be performed. If double, the
pistons will be arranged to operate alter-
nately,s0 as tosecure a practically steady and
uniform motion and obviating in a great
measure the vibrations 11161(161113 to .smﬂle en-
gines, wherein the crank-shaftis driven posi-
tively through a half-revolution only,the mo-
mentum of the fly-wheel being such as to sus-
tain the load and turn the cmnk-shaft’ the re-
maining half of its revolution.

For a full understanding of the merits and

advantages of the invention reference is to be
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had to the accompanying drawmﬂs and the

following description.

The 1111];)1‘0%111@1113 18 sugceptible of various
changes in the form, proportion, and the mi-
nor detaﬂs of con str-uctlon without departing
from the principle or sacrificing any of the ad-
vantages thereof, and to a full disclosure of
the 111V611t10]1 an adaptamon thereof is shown
In the accompanying. drawings, in which—

Figure 1 is a rear view of an engine espe-
Gmlly designed for attaining the ends of this
invention. Kig. 2 i3 a view 8111111&1‘ to Kig. 1,
partly in 56@131011 and having portions bml{en
away. Fig. 3isa side elevatwn paris of the
fly-wheel being broken away. .'Fig. 4 is a top
plan view. Fig. 5 is a sectional detailshow-

ing the 1‘61{:Ltwe disposition of the codperating
1ig. 6 1s a detail view of the supply-

alves

| valves,showing one open and the other closed.
Fig. 7 is a detail view of the exhaust-control-
ling valves and the check-valves codperating

therewith, the one being open and the other

closed. F_b. 8 18 a detail view in section of

the gear-wheel having the cams on its oppo-
site faces for controlling the supply and ex-
haust valves. Fig. 9 is a sectional detail of
a piston, showing the connection between it
and the pitman.

Corresponding and like parts are referred

to in the followine deseription and indieated

drawings by the same reference characters.

The engine is of the upright type and is
mounted upon 2 base 1, which is hollow and
forms a muffler, the uxha,ust discharging into
the space thereof and cooling prior to bemn
discharged into the open air, thereby obviat-
ing the Toise s¢ common in this ¢lass of en-

gines' resulting from the rapid discharge of

the spent gases into the open air through a
small orifice. The frame 2 of the engine is
mounted upon the base 1 and is bolted or
otherwise secured thereto, a layer of asbestos
5 or other non-heat-conducting material be-
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ing interposed between the frame and base

to prevent the transmission of heat between
The engine proper is located at

these parts..
the upper end of the frame and consists of one
or more cylinders 4, a piston 5 for each cylin-
der, and valves and valve-controlling mech-
anism for the proper admission and exhaust-
ing of the motive medium.
gine is single, a single set of valves will be
provided; but when it is double, as shown in

the drawings, the valves are duplicated, the

valve-actuating mechanism being substan-
tially the same in each instance.
shatt 6 1s mounted in bearings provided on
the frame, and itscrank pOl‘*thl‘]S are disposed

in dmmetrlcaﬂy opposite relation, whereby
‘the pistons are caused to operate alternately
The fly-

and travel in opposite directions.
wheel 7 18 secured to an end of the crank-

‘shaft and is provided with the governor
mechanism, the latter consisting of a coun-
terbalanced welght 8, pivoted at one end. to

the inner-side of the fly-wheel rim and lo-
cated in a recess formed therein, a spring 9
serving tohold the freeend of the Wewht away

i from the rim, whereby the governor is nor-

When the en-
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mally held out of action. A rod 10 is pivot-
ally connected atits outer end with the weight
3, and its inner end operates in a channel

formed 1n the end of the cranlk-shaft 6 and
has a cam or inclined portion 11 to effect

a longitudinal movement of a rod 12, slid-

ably mounted within a lon gitudinal'()pening
formed in the end portion of the crank-shaft
6 and engaging with a grooved collar orsleeve
13, so as to move the latter onthe crank-shaft
to regulate the supply of gasorits equivalent
A lever 14 isfulerumed about
midway of its ends to an arm 15, projecting
from the frame 2, and its lower end engages

with the grooved collar or sleeve 13, and 1tq
upper end has a rod or bar 16 connected

therewith by means of a stem 17, the end por-
tions of the rod or bar 16 being disposed so

astoengage with thestemsof valves 18, where-

by the gas, hydrocarbon, or their equivalent
18 1e0‘ulated in its su pply to the engine. The
stems of the valves 13 are moved outward by
springs 19, and one of these springsis stronger

than the other, so as to offera greater 1'esist— |

ance to the action of the governor when the
latter is brought into action by reason of the
engine acquiring an abnormal speed, thereby
rendering 1t possible for one engine or cyl-
inder to be completely cut off from a supply
of gas without shutting off the supply to the
other. When the engine exceeds a given

speed, the weight S8 will move outward at its

free end and cause the rod 10 to correspond-
ingly move outward, thereby bringing the cam
or Wedn*e 111into for e1ble contact w1th the rod
12 and moving the latter and the collar or
sleeve 13 mwald carrying with it the lower
end of the lever 14and causing the upper end
of the said lever to move outwm d, whereby
the rod or bar 16 is drawn against the stems
of the valves 18, with the result and for the
purpose herein "described. The bar 16 has
pivotal or loose connection with the stem 17
to admit of its turning when moved forward
by the lever 14,whereby provision is had for
the differential movementofits opposite ends.

A valve 20 i provided for each exhaust-

~port and opens upward, and its stem 21 pro-

jects below the valve-casing to be positively
actuated at the proper tlme to uncover the
exhaust-port for the escape of the spent gases.
A reciprocating bar 22 is slidably mounted in
a bracket 23, projecting from the frame 2,
and is adapted to engage with the stem 21 of
an exhaust-valve 20, :—md has a roller or lat-
eral extension 24 at its lower end fo enter a
cam-groove 25, formed in a side of a gear-
Wheel 26, which is mounted upon a pin or
stud shaft 27, secured to the frame 2, and
which is driven by means of an intermeshing
gear-wheel 28, mounted upon the crank-shaft
6, so as to revolve therewith. -A rocker-bar
29 has connection at one end with the recip-

rocating bar22,and its opposite end isadapted

to engage with the stem of the other exhaust-
Valve 90 Thus 1t will be seen that as the

an exhaust-valve the free end of the rocker-
bar 29 lowers, thereby permitting the other
exhaust-valve to become seated, and as the

reciprocating bar 22 descends the exhaust-

valve previously opened will close, and the
free end of the rocker-bar 29, engaging with
the stem of the exhaust-valve previously
closed, will unseat it. IHence the construe-
tion of the exhaunst-valve-actuating mechan-
ism is such as toalternately open the exhaust-

valves, thereby permitting one engine to ex-

haust while the other engine 1s operating un-
der the explosive action of the gaseous mix-
ture. The exhaustis conveyed tec the muifier

or hollow base 1 by means of pipes 30.
A valve-casing 31 is bolted or otherwise se-

cured to the ]1ead or cap 32 of the engine and
communicates with the passage formed there-
in leading to the cylinder. -A downwardly-
opening check—valve 33 prevents the escape
of the gaseous mixture when exploded and
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opens to permit the supply of the said mix-

ture to the engine at the proper time. A
supply-valve 34 controls the admission of the

air or gaseous mixture into the space formed

between the valves 33 and 34, and the valve

33 opens automatically to permit the charg-

ing of the engine, and the valve 34 1is opened

positively by mechanism substantially the

same as that resorted to for actuating the ex-
haust-valves. The air under pressure is sup-
plied to the valve-casing at 35 and the gas
or hydrocarbon is supplied at the point 36
both the air and gas being conveyed to the

respective points 35 and 36 in any convenient

and well-known manner. A needle-valve 37
controls the supply of gas or hydrocarbon to
the valve-casing, and the air and gas or hy-
drocarbon are mixed in the valve-casing prior
to their entrance into the cylinder. The
stems 33 of the supply-valves 34 project be-
low their respective valve-casings for a short
distance, for a purpose presently to be ex-
plained.

A slide-bar 39 is adapted to engage with a
stem 38, and its lower end has a 1&1361&1 ex-
tension,whieh enters a cam-groove 40, formed
in the opposite side of the gear-wheel 26 to

that bearing the cam-groove 25, the cam- -

orooves 25 and 40 being so disposed that the
exhaust and supply valves will be alternately
actuated and both prevented from being open
at the same time. A rocker-bar 41 engages
at one end with the slide-bar 39, and its op-
posite end is adapted to engage with the stem
of the other supply-valve, whereby the sup-

‘ply-valves are alternately actuated in pre-

ciselythesame manner asthe exhaust-valves.
Each piston 5 has a transverse opening

42 for the passage of a pin 43, by means of

which connection is had of the pitman 44
therewith, the said pin 43 being secured rig-
idly in an opening in the end of the pitman
by means of a binding-screw45. The pin 43
osclllates with the pitman 44 in the opening
42 and 1s lubricated from the cylinder by rea-

- bar 22 ascends and engages with the stem of | son of the lubricant passing into the end of
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the opening 42, thereby preventing the pin

o

from running dry and prolonging the life of
the connection between the pitman and pis-
ton because of the self-lubrication and the
extended bearing-surface. .

Plugs 46 are lot into the head

or cap of the

~engine and are electrically insulated there-

IO

from and support one terminal 47 of a bat-

tery or electric generator, and the correspond-

ing terminal 48 is attached to the piston and
is of V form, so as to receive the terminal 47
between its members and thereby insure the
formation of a spark, so as to explode the
gaseous mixture at the proper time. One
pole of the electric generator iz connected
with the terminal 47 and the other pole with
a convenient portion of the engine, the latter
forming a conduetor to convey the current to
the terminal 48. . .

In order the attain the best results, the air
is supplied to the engine under pressure and
the parts are disposed so that the gaseous

- mixture is exploded at each complete stroke

20

of the piston, thereby materially increasing
- the efficiency of the engine over such as draw

in a supply of air and explode the gaseous
mixture at each alternate stroke of the Pis-
ton. T'he air and gas may be supplied sepa-
rately or may be mixed in properproportions
prior to théir entrance into the eylinder; but

- 1t 18 of the utmost importance that the same

be supplied under pressure, for the PuUrposes
set forth.

Having thus deseribed the invention, what
1s claimed as new is— -

1. In an explosive-engine, the combination
of a valve for controlling the supply of gas to
the engine, a weight having pivotal connec-
tion at one end with the fly-wheel, a spring
for holding the weight in a normal position,
a rod having connection with the aforesaid
weight and moved thereby, and provided at
its inner end with a cam or inclined portion,
a collar or sleeve slidably mounted upon the
crank-shaft and moved thereon by the cam
portion of the aforesaid rod, and a lever be-

- tween the collar and valve for varying the

position of the said valve to control the ad-
mission of gas to the engine, substantially as
set forth. - _ _

2. In an explosive-engine, the combination
of a valve for controlling the supply of gas

thereto, a counterbalanced weight applied to

the rim of the fly-wheel, a rod having con-

nection at its outer end with the weight and
provided at its inner end with a cam portion
operating in a channel formed in the crank-
shaft, a rod slidably mounted within a lon-

| gitudinal opening in the erank-shaft and

moved in one direction by the cam portion of
the aforesaid rod, a collar mounted upon the
crank-snaft and having connection with the

siidable rod so as to move therewith, and a

lever connecting the collar with the aforesaid
valve for controlling its position to regulate
the supply of gas to the engine, substantially
in the manner set forth.

&, In an explosive-engine, the combination
of two valves for controlling the supply of
gas or hydrocarbon to the engine, springs of
different strength for holding the said valves
open, and a governor mechanism for exertin g
an equal pressure against the valves for clos-
ing them, the parts being so disposed that the
valve having the weaker spring will close
prior to the valve having the stronger spring
and offering greater resistance, substantially
as and for the purpose set forth. .

4, In an explosive-engine, the combination
of independent engines, a pair of controlling-
valves therefor, a bar mounted to make di-
rect connection with one of the valves for un-
seating it, means for reciprocating the said
bar, and a rocker-bar having direct connec-
tion at one end with the reciprocating bar
and adapted to alternately engage at its op-
posite end with the other valve, whereby the
said valves and engines are alternately actu-
ated, substantially as set forth.,

5. In an explosive-engine, the combination
of a pair of exhaust-valves and a pair of sup-
ply-valves, reciproeating bars adapted to en-

gage with one of the valves, rocker- bars

adapted to engage with the other of the said
valves and operated from the reciprocating
bars, and a rotatable wheel having cam
portions to alternately actuate the reciprocat-
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ing bars in reverse directions, whereby the ‘

exhaust and supply valves are alternately

opened and closed, substantially as and for
the purpose set forth. o

In testimony that I claim the foregoing as

my own I have hereto affixed my signature in
the presence of two witnesses., "
| PETER L. HIDER.

Witnesses:
FRED. HEss,
Eva WERBBE,

ICO
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