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UNITED STATES PATENT OFFICE.

CHARLES I. CUM'MINGS AND JOHN C. HILTON, OF ERIE,

PENNSYLVANIA.

EXPLOSIVE-ENGINE.

SPECIFICATION forming part of Letters Patent No, 591,952, dated October 19, 1897,
Application filed December 19,1898, Serial No, 616,274, (No model.)

To all whom it may concern:

Be it known that we, CHARLES I. CUM-
MINGS and JoHN C. HILTON, citizens of the
United States, residing at Eme in the county
of Krie and State of Pennsylva,ma have in-
vented new and useful Improvements in Ex-
plosive-Engines, of which the followmo' 1S &
ication. :
Thisinvention relates to exploswe -engines,
and particularly to oscillating engines adapt—-
ed to be operated by gas..

It has for its object to provide an engine of

the character stated wherein the gas 1s given:

an initial pressure in one end of the cylmder
and is then transferred to the opposite end
of.the eylinder, where it is further eompressed
and then exploded.

It also has for its ob,]ect to 1mplove, sim-
plity, and render more efficient this class of
engines generally.

To these ends ourinvention consists in the
arrangement, construction, and combination
of parts hereinafter described, and definitely

pointed out in the claims following the de-

seription, reference being had to the accom-
panying drawings, forming a part of this
specification, wherein—

Figure 11is aside elevation of ourimproved
engine. Fig. 2 i3 a vertical central section
of the same. Fig. 31is a detail sectional view
1llustrating the check-valve and packing and
the gasand air supply valve. Fig. 4is a simi-
lar view of the exhaust. Fig. 5 is a detail
sectional view of a part of the igniting device,
and KFig. 6 is a detail perspective view of the
deflector. |

- Referring to the drawings, the numeral 1
indicatesthe frame or bed of our improved en-
gine on which are supported the standards 2.

The numeral 3 indicates the cylinder, on
the opposite sides of which are formed the
hollow trunnions 4 and 5, which are jour-
naled in the standards 2.

The numeral 6 indicates the encrme-shaft
having mounted thereon a ﬂy—wheel 7, and
cmnked as at 8, where it is engacred by the
plﬁatOIl—I'Od 9 in the usual and ordinary man-
ner. FKixed onthe opposite end of the piston-

rod and adapted to reciprocate back and
torth in the ¢ylinder is a piston 10.
Fitted in the outer end of the hollow trun-

nion 4 1s a thimble 11, to the inner end of

|'

i which is hinged a check-valve 12, '_adapted to.

open to permit the entrance of gas into the
cylinder, but closing under pressure during
the downstroke of the piston to prevent the
escape of the gas from the cylinder through
the trunnion 4. The outer end of the thim-
ble 11 is interiorly beveled, as most clearly
shown in Fig. 3, forming a seat in which is
seated the tapered end of a nipple 13, the
other end of said nipple being tapped into a
valve-casing 14. A plate 15 is bolted to the
outer face of thestandard 2 around the nipple
13 and is provided with threaded bolt-holes
16, as shown. A flanged collar17isarranged
on the nipple and engages and bears against
a shoulder 18, formed on the tapered end of
the nipple. The collar 17 is provided with
projecting studs 17* that engage correspond-
ing recesses formed in the shoulder 18. The

studs prevent the nipple turning with the

trunnion. IHeaded bolts 19 are passed

‘through suitable bolt-holes formed in the col-

lar 17 and are tapped into the bolt-holes 16
in the plate 15. Arranged upon said bolts
and befween their heads and the collar 17
are spiral springs 20, which force said collar

into engagement with the shoulder 18 on the

nipple 13 a,nd hold the tapered end of the lat-
ter closely to its seat in the thimble 11. 'The
trunnion 4 is thus permitted to freely oscil-
late in its bearing and a gas-tight joint is at
the same time mamtamed

A gas- supply pipe 21 is tapped into the
| va,lve -casing 14 and its communication with

the valve-casing is controlled by a recipro-
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cating valve 22, operated by a stem 23, pass-

ing throuﬂ'h a stuffing-box ‘24, and prowded
at 1ts upper end Wlth a handle 25. The han-
dle 25 is provided with an index-hand 286,

| adapted to point to a dial 27, fixed on the up-

per end of the stufﬁnn'~box and thus indi-
cate the position of the valve 22 and conse-
quently the quantity of gas being supphed
to the engine. The va;lve-easmﬂ‘ _14 is also
provided With an air-inle valve constructed
as follows: Over the threaded end of the
hollow nipple 23 of the valve-casing is fitted
the centrally-apertured cap 29, provided
with Inwardly-projecting guide - ﬁnﬂ'ers 30.
Arranged between the guide-fingers 30 is a
remprocatmﬂ* cup-shaped valve 31 between
which and inwardly - projecting ﬂanges 32,
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- way between its ends, where it opens into the:
The trunmon 5 18 made hollow to
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formed on the interior of the valve-casing, 1s

disposed a coiled spring 33, which operates-

to normally hold the valve 31 to its seat over
the central aperture in the cap 29, and pre-

vent the ingress of air. When, however, the
piston is on its upstroke, the valve 31 opens

“automatically and admits the entrance:of air, | -

which mixes with the incoming gas, and the
mixed air and gas pass into the cylinder in
the manner more fully hereinafter set forth.

The hollow trunnion 4 communicates with
one end of an inlet-port 34, formed in the wall

of the cylinder 3, and which extends to and’

discharges into the lower end of the cylinder.
A similar port 35 1s formed in the opposite

wall of the c¢ylinder and ‘extends from the

bottom of the latter to a point nearly mid-

cylinder.
form an exhaust-port 36, which communicates

with: the interior of the eylinder at one end-
and atits other end with a nipple 37, which:
is held to its-seat in the trunnion 5 in the
same manner as mpple 13 before described.
An exhaust-pipe 38 is coupled to the nipple:
37 and -may dischar ge at such point as may

be preferred.

Fixed on the Iippel side of the piston 10 is:

a deflector-plate 39, consisting of a funnel-

shaped plate bolted to the plston with its-

smaller end so arranged that it will register

with: the upper end of the port-35 when the:
piston -has nearly reached:the limit of its-

downstroke.
The igniting device is: COHStl neted as fol-

lows: In the upper end of the piston 10 is-
fixed a contact 40, which is adapted to make

- electric connection with a movable contact

40
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of electricity, through the wire-50 to the cyl-

arranged in the upper end of the cylinder as
The movable contact: consists of a

follows
bolt 41, formed at its'lower end with a collar

42, whleh limits the upward movement of the
The bolt 41 passes through a bushing.

bolt
42 of 1nsulating material ﬁxed in the cylm-

der-head and threaded at its upper end, over

which isfitted a stuffing-box 43. The bolt 41

is threaded, as at 44, and has secured on said |

threaded portion two nuts 45, forming in ef-
fect a jam-nut.

pression by.a washer 47, fitted to a bracket
48, bolted to the upper end of the cylinder.
One terminal of an electriec circuit is:con-
nected to the upper end of the movable con-
tact 41, and - the other terminal 50 of said

circuit is connected to the eylinder by a bolt
When :the |
piston. a,pproaches the completion of its up-
stroke, the contact 40 strikes-and raises-the

or- binding-post 51, as- shown.
movable contact-41, thus completing the cir-

inder and piston, throucrh contacts40 and 41,
and by wire 49 back-to the battery or othel
aenerator.
downstroke, the contacts 40 and 41 are sepa-

rated, causing

Resting on the nuts 4518 a-
coiled:-spring 46, which is-held under com- |

When the piston starts on its: ;1nward1y,

a spark which ignites the ex-

' plosive charge in a well-known manner.
making :the “electrode 41 vielding,
the wmtmo* device through the 1mpact of the
electrode carried by the p1ston is prevented

By
injury to -
79

and electrical contact between the electrodes

18 insured.

'follows T.et it be assumed that the valve 22

is open and that the piston is on its upstroke.
The gas then, mixed with air entering past

the valve 31, will pass to the lower end of
the cylinder through the hollow trunnion 4

and port 34, and upon the return or down

The operation of ourimproved engine isas
75
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stroke of the piston the pressure will close

the check-valve 12 and the gas and air will
YWhen the

be compressed below the piston.
piston has performed about eight-tenths of

its downstroke, the exhaust-port 36 is:un-

covered, putting the upper-end of the cylin- -

pipe 33.

air and gas previously compressed beneath

duced into the eylinder above  the piston
in-a- circular path, as-indicated by the-ar-

rows, . and  force out the burned gases and
YWhen

smoke through the exhaust-port 36.

“der into communication with -the exhaust-
When:- the piston has- completed -
about nine-tenths of its'downstroke, the up- -~
per end of the port 35 is uncovered, and the go
the plston escape- through the:port: 35, and
passing through the deflector 39 are intro--

95

the piston has made one-tenth of 'its up-

stroke, it closes the upper end-of the port 35, -
and when it has performed two-tenths of its
upstroke-it-closes the exhaust-port, and dur-
ing the remaining eight-tenths ot its upstroke:

_the air-and gas-are oompmssed in the upper . -
When the piston com-

mences-its downstroke, the igniting: device

end: of the- eylind—er.

forms aspark which explodesthe compressed -

mixture: and forces-down the piston, which
in its descent compresses the air and gas-

taken into the cylinder on the upstroke of

the piston, as-before described.

peated.
Instead of gas,

rine and portable engines.

The piston-
is-raised by the acquired momentum of -the:
fly-wheel, and the c¢ycle of movements 1S re- -

gasolene may be employed’
‘as-the motwe porx er—as; fm example, in ma-

110

Having described our inv entmn wha,t we

claim is—

1. In a gas-engine, the combmatwn of an

.oscﬂlatmﬂ' cylinder having hollow trunnions:
mounted in bearings; a- ﬂra,s—supplv pipe con-

105
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nected to one-of said trunnions, a port leading

1from said trunnion to the bottom of the eyl-

inder, a corresponding. port communicating. |
125

-with the cylindernear the bottom-thereof a,nd-a
1intermediate its ends; an exhaust-port, and a
piston, substantially as-deseribed. '

cuit from the battel y or other suitable source |

2. In-a°gas-engine; the combination of an

‘oscillatory ecylinder provided with hollow -
trunnions mounted in bearin gs; acheck- valve
arranged in one of said trunnionsand opening
gas-supply-pipe communicating:
withsaid trunmon at itsouterend, a portlead-
|- Ing from theinnerend of said tr'unnion?to the -

13
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bottom of the cylinder, a similar port com- |

municating at i1ts opposite ends respectively
with the bottom of the cylinder and at a
point intermediate ifs ends, a piston and an
exhaust, substantially as deseribed.

3. In a gas-engine, the combination of an
oscillatory cylinder provided with hollow
trunnions mounted in bearings, a gas-supply
pipe communicating with one of said trun-
nions at its outer end, a port leading from
the inner end of said trunnion to the bottom
of the cylinder, a corresponding port leading

__from the bottom of the cylinder to a point

intermediate the ends of the cylinder, an
exhaust-portarranged immediately above the
upper end of said port, and a piston arranged
in the cylinder, substantially as described.

4. In a gas-engine, the combination of an
OScillqtory cylinder provided with hollow
trunnions mounted in bearings, a gas-supply
pipe communicating with one of s::ud trun-
nions at its outer end a port leading from
the inner end of said trunnion to the bottom
of the cylinder, a corresponding port leading
from the bottom of the cylinder to a pomt
intermediate the ends of the cylinder, an
exhaust-port extending through the other
trunpion and opening into the cylinder im-
mediately above the upper end of the said
port, and a piston arranged to open and close
sald port and exhaust-port, substantially as
described. .

5. In a gas-engine, the combination of an
oscillatory cylinder provided with hollow
trunnions mounted in bearings, a gas-supply
pipe communicating with one of said trun-
nions at its outer end, a port leading -from
the Inner end of said trunnion to the bottom
of the eylinder, a corresponding port leading
from the bottom of the cylinder to a point

intermediate its ends, an exhaust-port ex-:

tending through the other trunnion, a piston,
and an electrlc sparking device arr anﬂ'ed to
produce a spark when the piston sta,rts on its
downstroke, substantially as described.

6. In a gas-engine, the combination of an
oscillatory cylinder provided with hollow
trunnions mounted in bearings, acheck-valve
arranged in one of said trunnions and open-

50 ing mwardly, a valve-casing communicating

with said hollow trunnion and provided with
a gas-regulating valve, a gas-supply pipe, an
inwardly- -opening air- ‘mlve for supplying air
to said valve-casing, a port leading from the

inner end of the said frunnion to the bottom
of the c¢ylinder, a similar port communicat-
ing at its opposite ends respectively with the
bottom of the cylinder and at a point inter-
mediate its ends, a piston, and an exhaust,
substantially as described.

7. In a gas-engine the combination of an
oscﬂlatory cyhnder having hollow trunnions
mounted in bearings, a gas-s_l:Lpply pipe con-
nected to one of said trunnions, a port lead-
ing from said trunnion to the bottom of the
cyhnder a corresponding port communicat-
ing with the cylinder near the bottom and in-
termedlate 1ts ends, an exhaust-portarranged
above the upper end of said port, a plston
and a funnel-shaped deflector arranged on the
upper end of the piston, substantmlly as de-
scribed and for the purpose specified.

3. In a gas-engine, the combination of an.

oscillatory cylinder 3 provided with hollow
trunnions 4 and 5 mounted in bearings, the
inwardly-beveled thimble 11 fitted in the outer
end of the trunnion 4, a check-valve 12 hinged
to said thimble, a tapered nipple 13 seated in
said thimble and connected with a valved gas-
supply pipe, and means for yieldingly hold-
ing sald nipple to its seat, substantially as
descrlbed

9. In a gas-engine, the combination with

35
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the cylmder the_reof of a valve-casing 14 con-

nected with a gas-SUpply pipe and with the
cylinder, a valve 22 for controlling the pas-
sage of the gas through said cylinder, and an
air-valve for pemodlcally admitting air to the
valve-casing, said air-valve consmtmﬂ' of a
centrally-apertured cap 29 fitted over the nip-
ple 23 and provided with inwardly-projecting
gulde-fingers 30, a reciprocating valve 31 ar-
ranged between said fingers-and adapted to
seat against the cap 29 over the central aper-
ture, and a coiled spring 33 disposed between
the valve 31 and a fixed support on the inte-

rior of the valve-casing and operating to nor-

mally hold the valve closed substantially as

“described.

In testi mony whereof we have hereunto set
our hands in presence of two subscribing w1t-
nesses.

CHARLES 1. CUMMINGS._
JOHN C. HILTON.

Witnesses:
- WM. P. HAYES _
H. OPPE\THEI_WER
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