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1o all whom it may concern:

Be it known that I, ELIAS DUDLEY STRONG,
a citizen of the United States, residing at Chi-

~cago, in the county of Cook and State of Illi-

nois, have invented a new and useful Im-
provement in HKxplosive-Engines, of which

- the following 1s a specification.

IO

1

~ planview thereof. Fig. 3isa detail sectional

The Gb]ect of my invention is to produce an
engine having the special merits more par-
twulmly desez ibed and set forth in the sSpeci-
fication and claims hereof. -

Reference will be had to the aeeomp&aymw

drawings, in which—

Fw‘um 1is a side view of my engine with
one end of the same in section. Flg 218 &

- view of one of the e;aplasmn cylinders in the

. 20

"~ the engine.

position at the pont of the ignition of the
charge. Ifig.41sa plan view, a part of which
is in section, of the devices used in starting
Fig. 5 is a vertical side view of
the par rts shown i in Fig. 4, Figs. 4 and 5 are

‘shown in reverse p081t10n to that which they

~occupy 1n Figs. 1 and 2.

My engine i8 constructed with four explo-

- glon- cyhnders A and four compression-cylin-

- The plStOI’l&: of the cylinders at one end are

ders B, arranged as shown in the drawings.

connected to the pistons of the corresponding
cylinders at the other end by arigid rod, and

in the case of the compression- eylmders B the

rods R are solid, while in the case of the ex-

-:35

~the blocks F to the open atmosphere.

- R 40

.0of-a double-cylinder engine.

plasmn-e}flmdels the rods D are hollow and

~are open to vertical cavities E in the blocks

I, and the exhausts from the explosion-cyl-
inders pass out through the hollow rods D and
out through the vertical slots or cavities K in
The
blocks F rigidly connect the rods R and D to
each other in such a manner that the move-

ment of the pistons connected to rod D moves

also the pistons connected to rods R. To the
blocks F, at the points ¥, there are connected

the main rods G, Whmh are connected to

cranks €, fixed on a shaft H, carrying the

- sheave- pulley I, driving the ropes J, driving
‘thedynamo K.

Theconnectionsof th?e cranks
C to the pistons are made at ninetyv-degree
angles to each other, in the ordinary manner
At each end

of the engine there is provided a carbureter
-~ L. for converting the oil into gas for the use |

| of the engine.

to the compression-cylinders I5.

in construction and are designed to convert

‘heavy oils into gas for use in the engine, and

they consist of chambers in the bottom of
which there is an electric coil M of bare wire
through which the current of electricity
passes, of such a quantity as to heat the wire

and thereby heat the oil contained in the car-

bur etez " No 0il is here shown 1n the draw-
ings.

bmeters there is a perforated disk or cover-

plate N, connected to a pipe O, which rises up

thmnﬂ'h the oil, and to the atmesphem and
1S prowded with a regulating-valve P, through
which all air must pass thh is to mix with
the oil and passtothe engine. Out from the
main chamber of the carbureter there extends
the pipe Q, provided with a valve Q' and a
check-valve Q- contirolling the passage-way
| Thus by the
suction of the pistons of the cylinders B the
air is drawn down through the pipe O and
mingles with the oil in close proxiniity to the

| heating-coil M and rises up through the oil to
‘the pipe Q, and thence to the eylmderﬁ B,

and is prevented from flowing back during
compression in the 03 linders I3 by the check-
valves Q. |

The cylinders B are connected to their cor-
responding combustion-eylinders A by the
ports B, passing through the valve-chambers
B? in whieh there are check-valves B°. The
check-valves B3are held shuf against the exit

of the gas from the eylinders B’ by coil-springs

underneath the caps B, (shown at the leff
side of the drawing in Fig. 1,) the purpose of
which is to retain the gas in the eylinders B
during compression until such time as the
compression of the gas shall o
strength of the spring, which is intended to
be regulated to oceur at a point corresponding

These cm‘bureters are alike

overcome the
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Covering the electrie coil in the car-
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go

to the position of the pistons shown in the

drawings, but in which position the ¢ylinders

at the left side are intended to be under com-

pression in the view as shown. The cylin-
ders at the right-hand side are shown in sec-
tion and in the position they are intended to

assume during the period of explosion in the
eylinders A and during the intaking of gasin

the eylinders B.

The eylinders B are vir tu&lly no niore or

no less than ordinary pumps for forcing the
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. gas into the ,explasizoni-cyli;nd;ersAeat;the re- |
- quired pressure, and the valves for the cyl-.
inders B .are .?Siimipl}-"é Ch@ﬁk#?ﬂl?e&j@?}and; B3§

........
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with the points A% thereby making a closed |
circuit for the electric igniter-wire A%, and on
- the separation of the points A3 and A%an
electric spark takesplace,igniting the charge.

"ﬁfié%;mng"“

- centers of the stroke.
. 1, as.shown, the further movement of the pis- |
| -tons in the: d11 ection of the arrow canses the

operated by the action of the gas.

& haust-valves for the cylinders A are desig- |

. nated by A’; which are held to their seats by;
. the tensmn-spunws A*atall times, save when |
the rods D" engage the stemsof the valves A’ |
~and foreibly hold them open. .
the crank-pins E' there are held rocker-arms |
K< which are held upon the pin in frictional |
contact with a shoulder on the bloek ¥ by
nuts K2, .

serve at a,ll t1mes to dmﬁ the two tonebher
- Upon the bed of the frame there are pro- |
ij'e*cétiﬂns E°, which in the movement of the:
‘blocks K engage the arms E* and thereby |
;move the mds D 3 and in dmnﬂ‘ thls the arm:

. ;_the frwtmn of the arm' F"a 'Wlth ' the bleck F |

In the drawings, E g

. -close; but this movementiis not yet sufficient:|
toecause the exhaust-valves:on the right-hand |

lvolve 1oosely

side of the engine to open. Then dumnﬂ* the

further movement of the pistons to the left

in the direction of the arrow the charges in

the eylinders at the left are compressed, but |
the charges in the eylinders at the right are

not yet exhausted; but at the final comple-
tion of the stroke to the left the arms F?come
in contact with the projections K and cause
the further movement of the rods D’ to the

right, which further movement causes the

rods D’ to engage the valve-blocks A’ and
open them to exhaust the eylinders A, and
these exhaust-valves of eylinders A are held
open by the friction of the movewment of the
arms F*? above mentioned by holding the rods

jections E° at the center of the. stroke.and

the valves A’ close. The point of the com-

pletion of the closing of the valves A’ on the.
return stroke 1s designed to be the point of

sufficient compression in the cylinders B to
overcome the spring of the c¢heck-valves B?
and thereby permit the gas to escape from the

cylinders B into eylinders A. Upon the com-

pletion of the return stroke of the pistons in

the eylinders A the points A%come in contact

At oneendof:!

- parted to the

since Lhe SpI‘lB gs A*® are co nnef_.-ted to 1

St&l tmﬂ' ‘uhe enﬂ'me

emgs KB by set -SOr eWS K9
- rods D" to move back, permitting theexhaust- |
ivalves on the left-hand side of the engine to:

it
leverK', pivoted in a post K' from the frame,
“and this lever is provided with a projection
D’ in place until such time that on the re- |
turn stroke the arms F* will engage the pro-

597,921

The other wire of theelectric igniting-circuit
is connected to.the bed of the engine, and
“hence is at all tlmes in elrcmt mth theg
- The ex- | |

points A,

X

The plstons Of the cylmdem A are. made in
3) in order that the =

ﬁames at the pomt of combustmn shall come

in contact with the metal of the pistons and

750

‘not in econtact with the smooth sliding sur- .
- face of the cylinders, whieh is a great desid-

eratum, as the excessive heat, at the pointof = .

with the lubricated surface of the eylinders,
and tolessen the quanti

tos as is shown by A’, Fig.

wmtlon, is prevented from comingin contact -

In the blocks F* there are slots F4; |
engaging projections D?on the rods D', “The |
Tocker-arms I? are intended to be clamped to:
the block F by frietion sufficient to overcome |-
. enfirely the strain of the spring A* upon the |

tYtheat‘th&mSlm-;gsg;_;g
pistons I line them Wlth abbes- SENEERE

It is always THOTE Or! les':*. dlfﬂcult to %tmt SERERREE

an engine of this ¢lass, and I provide a spe- 85 .
L} e1al appamtus for this purpose. The dyna- =~ -
1 mo K is driven by the sheave- pulley K'on

shaft K?, which carries the armature of the N

whereat thereis. connected the meehambm fm

- which gear- Whee]. K revolves 1@05@1}?’ on Shan

ig. | KT, suppor ted in bearings K8 from thebedof

theengine, andshaft K'is held rigidly in bear-

awheel K“

on shaft K'ir

K to a sprocket K%, which revolves loosely
on shaft K* and is connected to gear K° by a
ring K" and flange-piece K in a manner that

the sliding movement of the sprocket K" on
shaft K* carries with it the gear K5 and at
the same time permits gear K*’ to revolve 1n-
“dependently on sproeket- K.
-sprocket. K* are each provided with a conical

Gear K° and

friction-bearing suited to engage the friction-
disk K* and thereby drive it or be driven by
To the sprocket K'° there is provided a

K for engaging the ratchet K. Fixed to

‘the gear K® there is a ‘coil-spring K, which

“has 1ts other end fastened rigidly to shaft K.
thereby withdraw the rods D’ sufficient tolet |

The ODGI&ﬁIOH of the device is thus: The

| engine is started by hand the first time and
-is assumed to be in motion, the lever K' hold-
ing the gear IX° and sprocket K in pesition
‘not to engage the friction-disk K* and per-
mitting it freely to revolve
| 1mpede the movement of the engine, but at

‘any time desired the operator moves the le-
-ver K'® to bring the gear KX%into engagement
with the disk K‘* thereby causing the ¢ engine

, and thereby not

to revolve gear K and wind up the spring i<

the ratchet K and projection K* acting to

prevent the unwinding of the spring, and

| when the spring K¥iswound up the lever K'°

dynamo and extends beyond the bearing K%, . = 1

1 fmctmn-dlsk K* zmd 01'1 tme 51de thel eof there : RS f
- This movement takes place in one direetion |
- or another every time the arms F~ pass the:

is a pinion' K?% engaging the gear-wheel K°,

95

3&11@1 i a S];}mcket-wheel K“’ and a ratehet- :
The gear Kﬁ spmcket K’? and RS

Casttothehuboffff-:éfig

The Spmcket- '
-wheel K is conneeted by a sprocket-chain
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the spring. Then when the engine 18 at rest
and it is desired to start it the lever K1 is

lifted slightly, causing the projection XK' to
free the ratchet KM, whereupan the spring K*

s permitted to aetj and through the medium

IC

thereby starting it.

of the sprockets K¥ and K% the shaft K= is
rapidly revolved, turning the engine and
-Thus a force 18 stored

- upin the spring by the engine when it is mov-

‘ing to start theengine from a position of rest.
The engine is W@‘i"emed by thmtﬂmﬂ' the

oas either at the valvés P or Q" or by the use

of both valves, depending somewhat on the

~ character of the gas used.

20
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1t a guality of o0ll may be used tlmt

The electric heating apparatus for the oil
in the carbureters is a desideratum, for with
can be
used under no other eonchtlons

The separate compression-chambers for the

- gas provide for an explosion of the engine at

every stroke of each piston, and the eylinders
at each end of the piston-rods provide an ex-

plosion in each direction of the movement of
‘the pistons, so that the momentum of the fly-

wheel 1s not required to do any work at any
time, and the peculiar construction of the
pistons whereby the combustion of the gases
takes place 1n contact with the asbestos lining

~ of the pistons and not in contact with the lu-
bricated surface of the cylinders is a great

desideratum, since it preserves the eyhnder“

. and pl‘events axcessive heat.

4@

50

The arrangement of the compressmn cylin-
ders B in conjunction with the valves for the

~explosion -cylinders provides for the entry
and compression ofthe gasesin the explosion- |

cylinders in a more eeonommal manner than
by other methods. -
What I claim isg— -

1. The combination of two combustion-cyl-
inders and compression-cylinders arranged
at opposite ends of single piston-rods, as
shown, with exhaust-valves for the combus-

- tion-cylinders arranged in the pistons there-

of, and springs for holding the exhaust-valves

normally closed, and a rod sliding within a |

cavity in the piston-rod for positively open-

 ingtheexhaust-valves,substantially as shmm

Emd described.

2. The combination of two combustion- -Cy1-
inders arranged at opposite ends of a piston-
rod, of a hollow piston-rod connecting the pis-

~ tons of the two cylinders through which the

o

exbaust passes oub to the open air, of ex-
haust - valves arranged in the pistons, of | |
| | scribed my name, on this 22d day of January,
1897, in the presence of two subscribing wit--

springs for holding the exhaust-vaives nor-
mally elosed, with a rod mounted to slide with-

~1n the hollow cavity of the piston-rod, and |
- ¢connected toa rocker-arm, which 1‘0(31161‘

AT,
is normally held in a ﬁmd position by a frie-
tion-bearing, and is positively moved,

thereby actuates the rod to open the exhaust-

and

thrown over, bringing the sprocket K*in en- |
gagementwith disk K* and when that engage-
ment is secure the outer end of the lever 1s

" i

597,921 S 3

‘releases the disk K* from further Wmdmn of | valves by stops fixed to the engine-bed, with

which the sald arm engages in s movement

' with the piston-rod, substcmtmlly as shown

fmd described. _

3. The combination of two cylinders ar-
ranged at opposite ends of a piston-rod for
the purpose deseribed, with a hollow piston-

rod, through which the exhaust from the cyl-

inders passes, of exhaust-valves arranged in
the pistons normally held closed by springs,

the piston-rod for positively opening the ex-
haust-valves, said rod held in a fixed position
in relation to the pistons by frictional resist-

ance, and actuated by positive stops at two

intervals of each siroke in either direction,

whereby at one interval the exhaust-valve at
one end is permitfed to close before the ex-

haust-valve at the other end is opened, com-
bined and arranged, substantially as shown
and for the purpose ‘described.

4, A starting device for an engine of the
class descmbed the combination Gt a friction-
gearing conneeted to be driven, or in turn to
drive the engine, of a pinion mounted 1n a
manner to he driven by the friction-gearing,

of a gear engaging the said pinion with a

eml—sprmﬂ connected to the g cgear, and to a
fixed point whereby the revolution of the
ceear winds up the coil of the spring, in the
manner shown, with a sprocket-wheel and
ratchet mounted to revolve with the gear and
a sprocket-chain driven by said sproeket,,
and driving another sprocket, which latter
sprocket is mounted in a manner suitabie to
engage by friction and drive the friction-gear-
ing before mentioned, and hence the engine,
%nd suitable means for engaging and disen-
oaging sald friction- n‘eminb “and ratehet in
the manner shown, and for the pm*pese de-
scribed.

5. The comDbination of four explosmn-cyk
| inders, arranged in rectangular form

_ _ upon &
bed-plate in sets as shown, of hollow piston-
rods connecting the pistons of each set, valves
within the piston-rods for controlling the ex-
haust from the cylinders through the rods: of
a compression-cylinder for each of the explo-

‘gion-cylinders, arranged in the same vertical

plane with its explosion-cylinder, the pistons
of the compression-cylinders of each set hav-
ing a common piston-rod, and connected by
a block with the piston-rod of the explosion-
cylinders,pitmen connecting the bloeks of the

piston-rods with cranksarranged upon ashaft

at differentangular positions with each other,

combined and arranged substantially in the
manner shown and for the purpose deseribed.

In witness whereof I have hereunto sub-

nesses.
ELIAS DLDLEY STRONG.
Witnesses:
HERBERT MURPHY,
JAg, II. ZEARING.
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of a rod sliding within the holiow cavity of
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