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DOUBLE-ACTING INTERNAT-COMBUSTION ENGI?IE. 

the accoimpanying drawings, the pump cyl 
inder A is iocated beneath the motor cylin 

i del 3, B. The pump piston 3 when de 
- scendi dig dra Wys gas through pipe -- coming 

| imp!ºye- from th? carbur?” er. In pising it forces this 
"nal-Combus- gas during the first half of its stroke either 
lowing is a into a storage pipe. 5 or in the case of multi 

simplified and 
two-strelke 

i 

d to : t} 

ses by fr 
! ciliciei. 
als. .? 

cylindel' engines, a pipe 6 passing to the 
adjacent hotor cylinder space B. After 
reaching half st'oke, the pistoii. 3 closes the 
ports of the pipes. 5 or 6 and continues the 
second part of its course, forcing gas into its 
ovn motor cylinder space B by Way of the 

« pipe 7, assoon as the motor piston Shasun 
covered the gas admission ports 9 a little 
before the upper...end of its stiroke. The 
products of combustion from the previous 
charge are first exhausted, the exhaust ports, 

- 75 . 

the gas. In its descending moveient the 
10, being opened before those for admitting 
notoi piston S will uncover, shortly before 

which enters the gas, which has been is being compressed in the adi 
space B°. This fed the charges of 

nnecting : - 
moveaelit into a rotation of the ili ili 
tº G located in the crankcase i II. . . . . . 
ig. 1 is a view partly in section of a 

tids D, convert the reciproc? t 

nine is the drawing in of the gas 

?E Q) 

arranged at the cuds of the 

the end of its stroke; the admissio ports 11. 

inder which in its turn feeds the cyl v. 

will be successively compressed, ex 

tary three-cylinder flying machine motor. 
hat of Fig. 1. The peculiarity of ?? 

. - 

gh pipest. The pipes 4 are connected 
a sleeve surrounding the hollow shaft G 

and this shaft is provided with 
in revolving uncovers in 100 

60 
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?? 

iodied, expanded, and the products of comr. 
instion exhalisted. Deflector's 12 and 13 on 85 
fine, pisten. Si send toward the .. cylinde heads · 
fresh gas which thus replaces the burnt gas. 

90 

ig. 2 is a section on a plane at right angles 
i. i. 

l,05 

O 

. i. iviere these abut against the hollow 
isa side eie vation the it in the same plane as the port therein, 

" ?? being shown in C: Sequently gais will passin urta into each 
joke, a Yay for disc p?i p?ip space at predetermined times. The 

t inci, Lire. i?ig. 3. is : gas is then fed five adjacent motor cylin; 
?? g? 1he err?ib det during the first portion of the stroke of 

it. tial. Fig. the pu: np through the pipe 6 and thence 
S sodified embodievat: into the inlet port of the adjacent notor 

in alevation and cylinder space B. The second part of the 
s " . ?? gr. , csirge will enter through the pi? iš 7 and in 

?? space B. port 9. isotor cylinder 
: ... ss., c. p. : ; ; , S2’ lai 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

    

  

  

  

  

  

  

  



2 
distributing member and affords the maxi 

10 

mum of security as an aviation motor. 
Fig. 3 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 
drawn in through a hollow shaft revolving. 
in front of the ports I in connection with 
fixed pipes. 4. The charge passes partly. 
through a pipe 6 to the adjacent cylinder 

piston is connected. 
Fig. 4 is a vertical three-cylinder motor 

. . . . in which the fresh gas is drawn in from a 
.5 carbureter or the like through a passage 

as J which may be driven from the crank 
20 

. space B of the adjacent motor. The pumps 
s: only draw in air, which the motor cylinders. 
25. 

into which the liquid combustible is injected 
. . under pressure a little before the end of the 

stroke, in order to produce the explosion. 

shaft by means of chain, transmission. The compressed charge. is fed by each pump 
?? to the adjacent motor cylinder space 

and the remainder to the, motor cylinder 

B° and B compress to high pressure, and 

I declare that what E claim is: - . 
30 

40 

... 1. A. double acting two-stroke internal 
... combustion engine comprising a plurality of 
working cylinders, a pump cylinder for each 
working cylinder, a piston for each working, 
cylinder, så pistori for each pump cylinder 
connected to be actuated by the respective 
working cylinder piston, a crank shaft with : 
whichthe pump cylinder pistons are con 
nected, said crankshaft being tubular and adapted to supply the explosive charge for 
the working cylinders, connections from the 
crank shaft to the pump cylinders for sup 

pistons, means for cutting off the supply 

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

controlled by an automatic valve, or con 
trolled by a rotary distributing valve such 

plying explosive charge to the pump cylin 
ders during the intake stroke of the pump . 

during the compression stroke of the pump 

1,132,386 
pistons and connections for supplying the 
explosive charge from the pump cylinders 
to respective adjacent working cylinders 
and then to the coöperating working cylin 
ders of the respective punp eylinders: 

2. A double acting two stroke internal 
50 

combustion engine comprising a plurality : 
of working cylinders, a pump cylinder ar 
ranged in line with each of said. Working 
cylinders, means for connecting the piston. 
in each of said working cylinders with the 

... piston in the corresponding pump cylinder, 
means for coupling said connected pistons 
with the crankshaft, means for conducting 
compressed gas from each pump cylinder to 
the upper end of an adjacent working cyl 

60 

indel', means for conducting compressed gas 

distributing the compressed charge from 
each pump, cylinder to the two conducting 
means alternately. . 

from each pump cylinder to the lower end. 
of its own working cylinder, and means for 

65 

8. A double acting tyo stroke internal 
combustion engine comprising a plurality of 
double acting working cylinders, a hollow 
crank, shaft, a pump cylinder arranged in . . . . 
line with each of said working cylinders, 
means for feeding each end of each of said. 
working, cylinders. With compressed gas 
from the pump cylinders, means for distrib 
uting gas to each of said pump cylinders, 
said means consisting of a port communi 
cating with the interior of the hollow crank 

70 

shaft of the engine, a valve member sur- . 
rounding the crank shaft adjacent to said 
port, and distributing pipes connecting said 
valve member with said pump cylinders. 
In-witness whereof, I have hereunto. 

signed my name this 25th day of September, 
1911, in the presence of two subscribing wit 
nesses. 

Witnesses: . 
: GEORGEs VALDELIEvREY, 

. . ALBERT WURGARE..., 

ALBERT RIGAUD. 

75 


