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Lo all whom 76 may coneern:
Barox, a citizen of the Unmed States, and a
resident of Pontiac, in the county of Oalla 1{1

and State of M whlmm have invented a new
and Improved -EM}EOGJOH Engine, of which

the following is a full, clear, and exact descri 1p-

tion.

The object of the invention is to provide a

new and improved gas, gasolene, or the like
explosion-engine .cmmmed to ufilize the ex-
p.:l na]vﬂ p::}wer {)i Im gus Lo tlm iu lest advan-

gime with the

or m ‘imat cconomy.

Theinvention consists in the novel construe-
tlon and combination of the several parts, as
will be hereinatter fully set forth, and point-
el out in the claims.

A pr actical embodiment of my invention is
represented in the accompanying drawings.
Immuw a part of this specification, in which
similar clmrmtm '3 Of 1(,,161 ence 1114:11(:{%@ Corre-

sponding parts in all the views.

Figure 1 is a side elevation of my improve-
ment.  Figs. 2 and 3 are diagrammatic views
of theimprovement. Fig. 41is an end view of

the improvement, and Fig. 5 ig L tl"il;'i*liz-?{;iﬁ()_

Smtion of the same on the line 5 5 of Hig.
The m{plosmn - engine ]”Mbtldt@d 10 the
drawings is of the four-cycle type and is pro-
vided with three pairs of ¢ylinders A &', B B,
and C ', of which the eylinders A, B, and O
are the lnqh -pressure cylinders and the cyl-
inders A', B, and (! are the low-pressure ey l-
Inclers. En the pair of cylinders A A’ mup-
rocate the connected pistons D I, and simi-
lar ])]bt()llb E* I reciprocate in the pair of LH
inders B B, and like 1.:1151Junc-. B H operate in
the pair of cylinders CC'. The several }}*1;15
of conmected pistons 1) 1V P I > 1-_111{1 It _.H;_* are
connected with cranl-ar lm (x, (&, and 7, set

atangles one to the other, as pitmllvmihf“uml

~1n Fig. 3, and forming part of the crank .%h.-:xlt

H, jour mle d in suitable be arings on the main
frame of the engine.

The high-pressure eylinders A, B, and C
are provided at their upper or wor .l_im,b s
with meet-valves I 1" I, respectively, and also
with exl respectively, of

c];ii":ﬁtJ“\f ]IVGS J Jf Jﬂj

| which the valve
Be it known that 1, Rosrrr Ownx Lz

usual 1e

J 18 connected | H’ a pipe KK

with the upper or working end of the low-
pressure ceylinder B, the ehllfmuﬁt alyve J

of the 'l. 1gl1-~},.uugm,u ¢ ¢ylinder B is connected

Dy apipe K with the working end of the low-

Dt'(‘% ure cylinder ', and the exhaust-valve
J° of the high- 1}1%5111{3 eylinder Cis connect-
edt by a pi pe I with the working end of the
low-pressure eylinder A,

From the foregoing it will be seen that the
exhaust- valve of the high-pressure cylinder
of one pair of cylinders is connected with the

working end of the low-pressure cylinder of

another pair of ¢y linders, so that the exhaust-

gas from the high-pressure eylinder of one
pair of m]mdms can pass 1nto th{, low-pres-
sure cylinder of another pair of cvlinders to
work expansively therein and press on the

| C{}Jw%pm}dmu low-pr l‘%‘«aﬂiﬁ*h\"f”hﬂdLl pistons

D" K" F', respectively, and at the same time
the corresponding high-pressure piston is at
the downward suction-strole.

The working or upper ends of the low-pres-
sure cylind ors A , B, and O are provided with
exhaust-valy mL L”md L,_,wspef*m ely, and
the inlet-valves i I" I* for the several high-
pressure cylinders are controlled by su 1_&1]:}1@

mechanism from a cam-shaft N, and the e:
naust-valves J J' J* T 1/ L are controlled lm
suitable mechanism from a cam-shaft O, hoth

am-shafis W oand O bmmg driven by a suit-
able gearing P from 1;11@ main erank-shaft H.

L he wor hnm ends of the high-pressure eyl-
inders A, B, and C ave provided with the
1ubing devices. (N {._}L shown.)
seration 1s as follows: When the sev-
ts are in the ‘}cmm(m as indicated in

The o
eral par

the drawings, then the vap]{mu N has talen
[}]Eﬁl{ﬁtﬁ_'l]f} the upper end of the high- -pressure
cylinder A, so that the piston D therein is

forced "l{mnu ard by the force of the explo-
ston.  The piston K in the high-pressure cyl-

inder Bis now on its return or exhaust st 1roke,
while the piston I in the eylinder C is on T
downward or suction stroke, and the gases
from the previous explosion in the high-pres-
sure eyl mh*z* B rnow s i Trom this eylinder,

by way of ' hh m_?;

thie valve o ﬂrm! pipe B/, into

cyhnder O to press on the piston B to aid the
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latter in its downward stroke, so that the ex-
haust-gases from the high-pressure cylinder

B are utilized in the low-pressure cylinder G

at the time the pistons I ¥ are on the down-
ward stroke, the piston F in addition being
on its suction-stroke. Now when the piston
D is on its return or upward stroke the valve
J opens and the gases from the previous ex-
plosion pass through the pipe KX into the cyl-
inder B’ to press on the piston I, so as toaid
the latter in its downward stroke, as the pis-
ton I is now on its downward or suction
stroke. At the time this takes place an ex-
plosion occurs in the upper end of the cylin-
der C, so that the piston F'is forced downward
by the force of the explosion, and when this
piston is on the return stroke then the valve
J? opens to allow the gases to pass from the
high-pressure cylinder C, by way of the pipe
IK*, into the low-pressure cylinder A’ to act on
the piston I’ therein when the latter is on the
Jownstroke and its companion piston D 1s on
the suction-strolke. TFrom the foregoing it
will be seen that while the piston in a high-
pressure cylinder is on the suction-stroke to
draw in a fresh supply of gas its companion
piston in the low-pressure evlinder is actuated
on by the expansive force of the gases deliv-
ored into this low-pressure cylinder from the
hioh-pressure cylinder of another pair ot cyl-
inders, and consequently the expansive force
of the gases is utilized without requiring ex-
nlosions in the low-pressure cylinders.

Tt is understood that I do not limit myseif
to the number of pairs of eylinders shown and

described. as the same may be varied and

two or more than three pairs of cylinders
may be used and connected with each other 1in
the manner above described for producing the
desired result.

It is understood that when the pistons D,
E’, and ¥’ are on the return stroke during the
compression period the corresponding ex-
haust-valves 1. I/ 17 open to allow free ex-
haust of the gases from the working ends of
the low-pressure cylinders A" B' U

Having thus described my invention, I claim
aspew and desire to secure by Letters Patent—
1. An explosion-engine having pairs of cyl-
inders, each pair consisting of a high-pressure
cylinder and a low-pressure cylinder, the ex-

haust of the high-pressure cylinder in one pair |

of eylinders being connected with the low-

763,842

pressure cylinder of another pair of cylinders
at the time the high-pressure cylinder of this
jast-mentioned pair of cylinders is on the suc-
tion-stroke.

9. An explosion-engine having pairs of eyl-
inders, each pair consisting of a high-pressure
evlinder and a low-pressure cylinder, the ex-
haust of the high-pressure cylinder of one pair
of eylinders being connected with the pressure
side of the low-pressure cylinder of another
pair of eylinders, the connections being such
that the high-pressure cylinder of one pair of
cylinders is connected with the low-pressure
cylinder of another pair at the time the high-
pressure cylinder for the last-mentioned palr
of cylinders is on the suction-stroke.

3. An explosion-engine having pairs of cyl-

inders, each pair consisting of a high-pressure
eylinder and a low-pressure cylinder, the ex-
haust of the high-pressure cylinder in one pair
of cylinders being connected with the pressure
side of the low-pressure cylinder of another
pair of eylinders, connected pistons tor each
pair of cylinders, a crank-shatt having 1ts
cranks set at aneles one to the other and con-
nected with the said connected pistons, and
alves controlled from the said crank-shaft
and controlling the flow of the gas from the
hioh-pressure cylinders to the low-pressure
cylinders. |

4. An explosion-engine having pairs of cyl-
inders. each pair consisting of a high-pressure
evlinder and a low-pressure cylinder, the ex-
haust of the high-pressure cylinder in one pair
of eylinders being connected with the pressure
side of the low-pressure cylinder of another
pair of cylinders, connected pistons for each
pair of cylinders, a crank-shaft having 1ts
cranks set at angles one to the other and con-
nected with the said connected pistons, valves

controlled from the said crank-shaft anc con-

trolling the flow of the gas from the high-
pressure cylinders to the low-pressare cylin-
ders, and exhaust-valves for the low-pressure
cylinders and controlled from the said crank-
shatt.

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.

ROBT. OWEN LE BARON,.

Witnesses:

A. LE Baron,
R. L. OwENs.
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