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DOUBLE ACTING INTERNAL ‘COMBUSTION ENGINE.
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the ‘u-companvlna dmwm gs, the pump cyl-
“inder A is loegted beueatb the ‘motor cylin-
~der Bt B The punp 131<ton 3 when de-
. - seending dr WS gas through pipe + coming
P Impreve-  from the ¢ ub‘uc ev. Inmvi smG it forces this

Int *mai ‘o'mbus— gas during the. fiest half of its stroke either
i 8 “into a t;uoma'* pipe.5 oy 1 tle case of multi-

~ cylinder e nmms, a pipe 6 pasbmﬁ to the
adjacent 1hotor cylinder .space” B2 - After
reaching half stroke, the pistoit 3 closes the

- ports of the pipes 5 or 6 and ¢o ntinues. the
-gecond part of its course; forcing gas into its
Loty fhotor cylindéryspace B b} way.of the
{ ) plpn 7, as soon as the' mmotor piston. ¢ has un-
1 by a vod -covered the gas admission’ ports 9°a little:
or - passes . befove the upper..énd af its stioke. The
- piston,  products-of combustion frem ‘the previous
od , r*hm-oe are first exhausted, the exhaust ports,

¥ 10.De'-'p opened befoxe LhObe fo 1dm1tt1110'
» Tn -its. descending - ‘moverient’ the

X pl%on 8 will Wuncover, shortly bﬂf e
end of its stroke; the admissioi ports 11
3 Mch etifers: the gas- which - has been
or”ig helng complesbed . the adja-
-, yi’h der which in-its turn feeds the eyl-~
o1 space B2
gas Jvi‘ll be_ Smceqmelv cmpress ed -

&=

13 jx'\x*" /r"
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1verts
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he’ sm s b
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o pisten. 8 send toward the. cvhnuu; ht‘lds
L gas wlhich thus replaces the burnt gas.
ecting v sds D, convert the recipr 0c~at'
Cmeve sment 1o a rotation: of *he mam
' 1(\cawu in the cr me 156 rI

f fw 1. - The peculiarity of this.’
nne, iz thﬂ draw ing ~in "of the gas
wiigh pipes'+. The pipes 4 ave connected
a sl@ew surrounding ghe hollow shatt G

I

he

’.b

ich, in revelving, uneovers in
s arranged at the ends of the

i the same plane as ’che port “therein,
’ sly gas will pass.in burn mnto each
n Edetermmed times. The.
s the adramnt mobor: cylin-
portion ‘of the stroke of

a o}
‘hl{ﬂf":i 6

180 unv JI‘Jeu x)()lt ‘of the fﬂ‘i wwent motor
1y pace B2 The second part of the
enter through the piy= T and.in-

aotor oyl rwrlor soa(‘e BL
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w B3Il
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cpiinded, and the p ‘oducts of comir:
fion e\ wausted. Deflectors 12-and 13" on- 8_5

1 l hree- cvhnde“ ﬂ) 1nir m,ach ne. mo.;or ,
Ltmn on a phne at right angles
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o dlstnbumug member and affords the maxi-

_mum of securlty as an aviation motor.

10

Fig. 8 is a motor of the same kind with.

two . cylinders - relatively ‘disposed ‘in the
form of a V. -In this case also’ the gas is

d1 awn in. through a hollow shaft revolvmg S

in front of -the ports I in connection with

fixed - pipes. 4. The charge passes partly.

through a pipe 6 to.the ad]acent cylinder

.and the remainder. by a pipe 7 to the cylin~
“der.B? with - the piston of which the pump

' 4p1%ton is connected

15

-Fig. 4 is a vertical three cylmder motoer
.in"which the fresh gas is drawn-in from a
carbureter or the_like through a. passage

" as J which may be driven from the crank

. 20

: '%artly to-the: adj; 'u,ent motor cylinder space -

o space B* of the adjacent motor.
- only’ draw in air which the motor cylinders :
25
~ " into which the hquid combustible is injected
- under pressure a liftle before the end of the-

. shaft by means of chain transmission. .The

compréssed - charge.is fed by each pump

dnd the remainder to the, motor ¢ylinder

Bz ‘and Bt compress to high pressure, and

' B btroke, in order to produce the exploswn :
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‘I declare that what T claim is:— -

1. A. double acting two-stroke internal -
o .combustlon engine comprising a plurality of

~ working cylinders, a pump eylinder for each ™
working'cylinder, a piston for each’ Workmg;-

’cylmdel, a piston. for each pump cyhnder

35.connected to-be. acdiudted by the respective .
working' cylinder, piston; a crank shaft with :

-which ‘the. pump ‘cylinder pistong arecon-

- nected, said crank shaft beéing tubular and
o adflpted tc supply the’ exploswe charge for
‘the ‘working cylinders, connections. from the

erank shaft to the pump cylmders for sup-

plying explosive charge to the 'pump ‘eylin=
- ders during the intake stroke of the pump ..

pistons, means. for cutting off the supply

during the compression stroke of the pump

controlled by an ‘automatic valve;, or con-’
‘trolled. by a rotary distributing valve such

The pumps-
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_ 'plstons and connections for qupplymg ‘the
. explosive charge from the pnmp cylinders .

to -respective’ ad]acent working cylinders”

-and then to the cotperating working cylin-.
- ders of the respective pump .cylinders:
2. A double acting two stroke internal-

sombustion engine comprising a plurality -

of working: cylinders, a pimp cylinder ar-
ranged ‘in line ‘with each of said. working
cylinders, means for connecting the. piston

~in.each of said working cyhndeh with ithe
- piston in the correspondmv pump cylinder,
‘means_for coupling said -connected pistons -
with the crank ‘shaft, means for conducting -
“compressed gas from each pump cylinder to
“the upper ‘end of an adjacent working cyl-
inder, means for conducting complessed gas
from each pump cylinder to the lower end "
of its own working cylmdel. and means for
~distributing the compressed charge from

each pump. cylinder ‘to the two conducting
means alternately. :
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8. A double actmg two stxol*e internal -

‘combustion engine conprising a plurality of
‘double actmﬂ working cylinders, a hollow
a pump cyhndm arranged in
line with ea ch of said working cvhndels, o
. means.for feeding éach end of each of said - -
working - cylmders with - compressed gas
from the pump, cylinders, means for dlStllb-l
uting gas to each of said pump cylinders, -

crank shaft,

said means con51st1n<r of a port communi-
cating with the interior of: the hollow crank

port, and distributing Dipes connecting said
valve member with said pump cyhnuels

.shaft of the engine, a valve member sur- -

rounding the crank sh: aft ‘adjacent to said 8o

"In _witness whereof, I have hereanto .

. 51gned iy name. this "oth day ot beptembel,

1911, in the pr esence of two sabscmbmg wit-
nesses. .
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