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To all whom it MAY €O LWCErN: ~
Be it known that I, Fraxx J. (11}1 mn,-
Inte d States of Amerien,

| 1e&1rhnfr at Detroit, in the county ol W}wn{,
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and %tatt, of Michigan,
“tain new and useful Imp] ovements 1n Ex
plosive-Engines, of which the t(}]lfm*mﬂ 1S

Cand compactness,

bPlI—]{T -;ﬁrn‘('{.il' 1‘](’1r{3te(] 0

have inv entul ¢or-

a specification, I‘Li{"l ence bemng had thm ein
to the accompanying drawings.

This in¥ention relates to thlosw multi-
cylinder four-cycle engines and more 1;;1 r-
ticularly to an flll'muvmvnt (hereot wherehy
a power plant is obtained of great strength
tocethrer with the sim-
plicity of constr netion that partienlarly fits
it 1{31‘ use on true ks and for comimetrcial

serviee, | |
The inv vntum consists 1 the nmttms here-

matter set forth, and more particularly
pointed mlt n the appended claims.

].{Lf(,l‘l g to the drawimgs, Figure 1 is

a view in end elevation w 1th one pair of
cvlinders removed, of ‘an engine embodving

'fultm(,a of the inve hi1on 'md e, 2 18 a

view in side elevation looking %-:]ihll{‘l‘, al
one pair of cylimders with one of the cyi-
inders in longitudinal section and fhe easing
partly broken aw: VY. -
- As herein indicated,
cvlinders 1 are pemm‘mntly closed at their
lower ends and provided at their upper ends
with detachable heads 2, both wall and heads
arranged with radi-
‘It]nﬂ" surface for air cm]mﬂ' The eylin-
ders are connected by 2 wmz al crank case
whose sections 3 formed integral with or

on the inner adjacent sides of the cyhnders
are secured together at thelr margins as by
‘bolts 4

'slmmlmrr in arrangement to the first

A second pair ot cylinders 5 corre-
pair

~are digposed at fmbatantmlly right angles

50

~each end in tubular pistons 14.

thereto, the adjoining lower ends of cach
p‘m' bmmr mounted on a suitably shaped base

A erank shaft 7 i journaled m any
]}1 eferred manner in the crank casing and
has a single pair of cranks and wrist pin
8 central between the eylinders that arve

coupled hy an mner connecling rod 9 to a

cross pm 10 of the cylinders 5 and by
second connecting rod 11 to a cross pin 19

of the cylinders 1. Fach cross pin travels
g

a pair of alined, longitudinal guide slots
13 1n the cylinder walls and is wumalﬂd at
The latter

are closed at cach end and pmwdod with
double sets of piston rings 15. The pistons

Sagninst the can by springs 21 while

‘means for operating the

other u%u;l]
1dete the engine.

A ]mn' of paraliel

necting Tod operatively mup]m

Speciﬁcation of Letters P“ttent

Pfliomcd July .;, 14910,
°~‘e11r11 No. 5‘71 842,

are sufliciently long 1o always cut off or
cover the cross pin nm{IL. slots. A cam shatt

16718 Journaled 1 %mlnblv hearimgs on the

exterior of the pair of eylindérs l. and a
stmitar shaft 18 is likewise secured on the
corresponding side of the eylinders 5. Thach
cam shatt 1s operated m proper timed rela-
tion to the man shafl lw chain and sprocket
connections 19 and 20, gcaring or the like.
A cun 21 adjacent each uhmh 3} 1H_.{31n¢1te]y
Opens intake valves indicated at 29

cylinder ends by means of tapmh 923

Le) ]_l(j]il
anolhoer
rlves 946
Or other
alves of standard

suitable construction may he-used, 1t degived.

am 95 likewise opens exhaust
tlnmwh push-rods or-stems 27,

A properly arranged lgnition system, not

shown, together with a (Iy-wheel 28 and the
ul]m:(ta and ACCOSSOLIeS com-

In oper ation the cams and i;_-;uit’iun- SVS-
tems are arranged so that the evhinder of
ach pair are fired alternately from one end
i order, as i the ordinary malli-eviinder
ary mnvnwn( {3y Hna | .m*mnunmlt one
crank and a pair of connecting 1'{)(1% Lransinit
the impulses Trom cight (ylmdom 1o, the
crank shaft, aud this oreatly. Tessens the
cost of machining ‘m{l the labor of as-
sernbling the parts and also reduces the
weight per horse power. Furthermore the
mmpa(tnesﬁ of the engine makes it espe-
cially desirable for use m automobile trucks
or cmnlmrf'ml wagons wherein 1t1s desivable
to economize space and weight.
clear that this same :ll‘l'ﬂ]lfff‘lntllt of cylin-
ders and pistons with csmn‘l{, crank may be
used for two-cycle enﬂ'lne, onc end of each
cylinder being for ignition and the other
for compression, the “Valves being disposed
accordingly.

Obvmuf-ﬂw}r changes in. details of construe-
tion may be made without departing from
the spirit of the invention and T do not care
to limit myself to any particular form or

arrangement of parts.

Vtht I claim as my invention 1s:—

1. In an explosive engine, a base, Oppo-
sitely inchined pairs of pm*nﬂe] cylinders on
the base, each cylinder heing closed at each
end, an inlet and an exhaust valve at
end of each cylinder, a single piston in each

on the
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It 18 also -
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meh

cylhinder, 2 main crank %hlft n single con- 11

hoth pis-
fous of each pair of cylinders to theer m]x,
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“end, and

2!

and means adapted to operate the valves in

series in timed relation.

2. In an explosive engine, a base, oppo-
sitely inclined paivs of parallel cylinders on
the base, cach cylinder being closed at each

end, an 1nlet and an exhaust valve at each
end of cach cylinder, a single piston in each

cylinder, 2 main crank shaft, a single con-
necting rod operatively coupling both pis-
tons of each pair of cylinders to the crank,
a crank case between each pair of cylinders
housing the connecting rod, and means
adapted to operate the valves in series in
timed relation. . <.

3. In an explosive engine, a base, oppo-
sitely inclined pairs of parallel cylinders
thereon, each adapted to compress at each
provided with a piston, a crank
shaft in the base having a single wrist pin,
@ cross pin connecting the pistons of each
palr of cylinders, and a connecting rod con-
necting each cross pin with the wrist pin.

4. In an explosive engine, a base, oppo-

sitely inclined pairs of cylinders thereon in

parallel, spaced relation, closed at each end
and provided with an inlet valve and an
exhaust valve at each end, a single piston in

each cylinder, -a cross-pin connecting the

piston of each pair and traveling in slots
1 the cylinder walls, a main erank-shaft
journaled in the base, a connecting  rod
coupling each pin and crank-shaft, and
means adapted to operate the valves in se-
ries In timed relation. '

o. In an explosive engine, a base, oppo-
sitely inclined pairs of cylinders thereon in
parallel spaced relation, closed at each end
and provided with an inlet valve and an
exhaust valve at cach end, a single piston in
eiach cylinder, a cross-pin connecting the pis-
tons and traveling in slots in the cylinder
walls, a main crank-shaft journaled in the
base, a connecting rod coupling each pin and
crank-shaft, a crank case connecting the
cylinders of each pair and housing the ad-
Jjacent connecting rod, and means a‘ﬁapted to
operate the valves in series in timed re-
Jation. |

0. In an explosive engine, oppositely in-

|

‘inders, and a connecting rod

863,048

clined pairs of parallel cylinders closed at
each end, an inlet and an exhaust valve at
cach end of each cylinder, a single piston
i each cylinder, a main crank shaft, a single

connecting rod eperatively coupling both
‘pistons of each pair to the crank-shaft, a
pair of cams
“thereon, each adapted to operate both inlet

camm shaft for each pair, a

valves of a cylinder, a second pair of cams

thereon ‘each adapted to operate both ex-

haust valves of a ¢ylinder, and means opera-
(1vely connecting the cam and crank shafts.

7. In an explosive engine, oppositely in-

clined pairs of parallel cylinders closed at
cach end and provided with an inlet valve
and an exhaust valve at each end, a single
piston in each cylinder, a cross-pin connect-
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g the pistons of each pair and traveline :

«n guide slots in the cylinder sides covered

by the pistons, .a main crank-shaft, a con-
necting rod coupling each pin and erank-
shatft, a cam shaft, a pair of cams thereon,
each adapted to operate both inlet valves
of a cylinder, a second pair of cams thereon
cach adapted to operate both exhaust valves
¢i a cylinder, and means operatively con-
necting the cam and crank shafts.

S. In an explosive engine, a base, OpPPo- -

sitely inelined pairvs of parallel evlinders
thereon each provided with a piston, a crank
shaft n the base having a single wrist pin,
a cross pm connecling the pistons of each
pair. of cylinders, a connecting rod con-

nectifg each cross pin with the wrist pin

and means adapted to control the intake and
exhausts of the cylinders. | |
J. In an explosive engine, pairs of cyl-

mders secured in oppositely inclined posi-

tions, a piston for each eylinder, a CrOSS-pin
connecting the pistons of each pair of cyl-

cross-pin with the wrist pin.

coupling each
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In testimony whereof I affix my signature

i presence of two witnesses.-
o FRANIC J. GREMEL.

- Witnesses: '

Orro I, Barrm,

C. R. Sricxxey.
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