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UNITED STATES PATENT OFFICE. 
FRITZ. C. L. D'AIX, OF BROOKLYN, NEW YoRK. 

INTERNAL-COINIBUSTON ENGINE, 

1,308,400. Specification of Letters Patent. Patented July 1, 1919. 
Application filed October 7, 1914. Serial No. 865.443. 

To all whom it may concern; 
Be it known that I, FRITZ C. L. D'AIX, a. 

citizen of the United States, and a resident 
of Brooklyn, in the county of Kings and 
State of New York, have invented new and 
useful Improvements in Internal-Combus 
tion Engines, of which the following is a 
specification. . 
The invention relates to internal combus 

tion engines, and in certain of its aspects 
more especially to four stroke cycle engines. 
Objects of the invention are to provide a 
novel engine wherein useless thrusts and vi 
brations are eliminated or neutralized, and . 
useless and mischievous strains and stresses 
are avoided, thus preventing loss of effi 
ciency and useless absorption of the power 
generated; to provide such an engine in 
which the reaction from the explosion of 

20 

25 

30 

35 

40 

45 

50 

55 

the charge is absorbed and transmitted to 
the engine shaft substantially in its en 
tirety; to provide novel mechanisms having 
such characteristics and operating upon the 
four stroke cycle principle. 
The invention consists in the novel parts, 

constructions, arrangements, combinations 
and improvements herein shown and de 
scribed. 
The accompanying drawings, referred to 

herein and forming a part hereof, illustrate 
one embodiment of the invention, and to 
gether with the description serve to illus 
trate the principles thereof. 
Of the drawings: 
Figure 1 is a central section through a 

cylinder and coöperating parts showing the 
pistons in position substantially at the end 
of the compression stroke and ready for the 
firing of the charge of compressed gas; 

Fig. 2 shows a portion of the right hand 
end in elevation, showing the engine casing 
and shaft bearing, and in the central and 
left hamd end showing the cylinder in sec 
tion and the valve shell in elevation; and 

Fig. 3 is an end elevation of the engine, 
the first cylinder from the left showing the 
engine shaft crank, the next cylinder show 
ing the crank omitted, the third cylinder 
being in section on the line A-A of Fig. 2; 
and the last cylinder toward the right being 
in section on the line. B-B of Fig. 2. 

Referring to the accompanying drawings, 
illustrating by way of example one embodi 
ment of the invention, a cylinder 1 is pro 
vided, preferably having a water jacket 2 
for cooling. The cylinder 1 is open at both 

ends, said ends connecting respectively into 
casings 3 and 4. In the casing 3 is mounted 
an engine shaft 5, suitably journaled, and 
formed on said shaft 5 is a crank 6. Said 
crank 6 connects by a connecting rod 7 to a 
piston 8 by means of a wrist pin 9, said piston reciprocating in the cylinder 1. The 
piston 8 is provided with suitable piston 
rings 10. 

if the casing 4 at the opposite end of the 
cylinder 1 is suitably journaled an engine 
shaft 15, having formed therein a crank 16. 
A connecting rod 17 connects from said 
crank 16 to a wrist pin 18 carried by a piston 
19. Said piston 19 is reciprocably mounted 
in the cylinder 1. Piston 19 is provided with 
piston rings 20. 
The shafts 5 and 15 are geared together 

so that the pistons 8 and 19 travel synchro 
nously but in opposite directions in the cyl 
inder 1. For this purpose said shafts 5 and 
15 are geared together in a suitable manner. 
As embodied a gear 21 is fixed on shaft 5 to rotate therewith. Meshing with gear 21 
is an intermediate gear 22 mounted on the 
engine frame. Meshing with gear 22 is a 
gear 23 fixed on shaft 15 to rotate therewith. 
Said gears are arranged to give equal revo 
lutions of the shafts 5 and 15. 

Suitable means are provided by the in 
vention for causing the successive admis sion, compression, explosion and expulsion 
of the power producing gas. 
bodied form of such means, there is pro 
vided a valve shell 28 of cylindrical form 
and fitting as a lining within the cylinder 
1, the pistons 8 and 19 working within the 
valve shell 28. 
cylinder 1 is a suitable gas intake conduit 
or manifold 29, which connects with a suit 
able carbureter or other power fluid supply 
ing device. From the manifold 29 a port 
30 communicates to the interior of the cylin der 1, said port 30 being preferably of arcu 
ate form, and also preferably of somewhat 
less size than a semi-diameter on cylinder 1. 
A suitable exhaust port 31 is likewise pro 
vided in the cylinder 1, which is likewise 
preferably of arcuate form and of approxi 
mately semi-diametral size. The intake port 
30 and the exhaust port 31 are located 
slightly out of alinement with each other 
in the cylinder 1 considered perpendicularly 
to the axis of the cylinder. 
Means and movements are provided 

whereby the valve shell 28 controls the ad 
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mission of fuel gas and the exhaust or ex 
pulsion of the burnt gases. As embodied, 
there is formed in said valve shell 28 an in 
take port or opening 33 of corresponding 
form to the intake port 30 of the cylinder. 
In the valve shell 28 there is also provided 
a port or opening 34 for the exhaustion of 
the spent gases, said port 34 being of corre 
sponding form to the exhaust port 31 in the 
cylinder 1. The intake opening 33 and 
the exhaust opening 34 in the valve shell 28 are preferably diametrically opposite each 
other. In the embodied form the valve shell 
is movable longitudinally of the cylinder to 
open and close the ports, and the parts are 
preferably proportioned and arranged so 
that the valve shell 28 may be stopped at 
one position in its longitudinal travel with 
both its intake port 33 and its exhaust port 
34 intermediate the intake port 30 and the 
exhaust port 31 of the cylinder, and with 
all the ports thus closed, (as shown in Fig. 
1). Suitable ignition means are provided, 
and for this purpose an opening 35 is shown 
into which opening a spark plug may be 
screwed. 
Means are provided by the invention for 

moving the valve shell to and fro longi 
tudinally, and in the embodied form of such 
means there is loosely sleeved on the exterior 
of the valve shell 28 where it projects from 
the end of the cylinder (at the right hand in 
Fig. 1) a ring 40, which ring 40 has worm 
teeth 41 formed on the exterior thereof. Adjacent to said worm teeth 41 the ring 40 
has formed therein a groove 42. Into the 
groove 42 projects a ring 43, which ring 43 
is fastened to the end of the cylinder by 
suitable means, such as lag screws 41. This 
holds the ring 40 in position at the end of 
the cylinder while leaving it free to rotate. 
Meshing with the worm teeth 41 is a worm 

threaded shaft 45 suitably journaled in the 
machine frame and having fixed thereon to 
rotate there with a gear wheel 46. Gear wheel 
46 is suitably driven, as by a meshing gear 
47 fixed on shaft 15. Formed on the interior 
face of the ring 40 is a cam groove 48, into 
which projects a pin fixed to the valve shell 
28. At the opposite end of the cylinder 1 
the valve shell 28 projects and screwed 
thereon is a collar 50, a coil spring 51 being 
in compression between said collar and the 
left hand end of cylinder 1 (referring to 
Fig. 1) Suitable means are provided for 
preventing rotational movement of the valve 
shell 28, and for this purpose there is shown 
a pin 52 fixed in the cylinder 1 and project 
ing into a longitudinally disposed slot 53 in 
the valve shell 28. 
The foregoing description has been ap 

plied to but a single power unit, but it will 
be understood that a plurality of such power 
units may be connected to the same shafts 
in a well known manner, the cylinders being 
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arranged to fire in any desired order, pre 
erably on successive strokes, and being 
variously connected to the engine shaft in 
any desired angular relation. In Fig. 3 a 
unit of four cylinders connected to the 
engine shafts is shown. 
The manner of operation of the herein de 

scribed mechanism is substantially as fol 
lows:- 
The engine may be assumed to be running, 7 

and about to start upon the gas intake 
stroke. The valve shell 2S will have been 
moved to the right from the position shown 
in Fig. 1 until the intake opening 33 in 
valve shell 2S is in registry with the intake 
port 30 of the cylinder. IBoth pistons, under 
the momentum of the engine, move away 
from each other and outwardly toward the 
respective ends of the cylinder 1, thus cre 
ating the suction for drawing in the charge 8 
of gas. By the time the pistons have reached 
the outward end of their travel, the Worm 
ring 40 will have been turned sufficiently to 
shift the valve shell 2S to Ward the left, of the 
position shown in Fig. 1, in which position 9 
the intake and exhaust ports are both closed. 
The pistons, on the next stroke, nove back 
wardly in the cylinder 1 compressing the 
charge between them. The compressed 
charge of gas is than ignited and exploded 9 
to give the power impulse to the engine, a 
suitable timing device being employed to 
regulate the point of explosion in the usual 
manner. Under the impulse of the explo 
sion, the pistons 8 and 19 are driven apart, 100 
and absorb practically the entire energy 
of the explosion. As the pistons approach 
the outward limit of their travel upon the - 
explosion stroke, the valve shell 28 is again 
moved to the left from the position shown in 105 
Fig. 1 until the exhaust opening 34 in the 
valve shell registers with the exhaust port 
31 in cylinder 21, as shown in Fig. 2. The 
pistons now move toward each other on the 
exhaust stroke and expel the burned gases 110 
from the cylinder. As the pistons approach 
the end of their travel on the exhaust stroke, 
the valve shell 28 is moved to the right in 
Fig. 1 until the intake opening 33 registers 
with intake port. 30. This is effected as the 115 
pistons are traveling from each other in Fig. 
1 and starting on the next suction stroke. 
From all the foregoing it will be under 

stood that an engine has been provided re 
vantages herein enumerated, together with 
other objects and advantages. It will also 
be understood that changes may be made 
from the mechanism shown and described, 
within the Scope of the accompanying clain, 125 
without departing from the principles of the 
invention and without sacrificing its chief advantages. 

I claim 
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in combination a cylinder open at both 
ends, two shafts at opposite ends of said 
cylinder, two pistons in said cylinder, one 
piston connected to one of said shafts and 

5 the other piston connected to the other of 
said shafts, a longitudinally reciprocable cy 
lindrical sleeve within said cylinder and 
about said pistons, said sleeve projecting 
from said cylinder at both ends, a spring 

10 acting on said sleeve at one end of the cylin 
der to impel it toward one end of its stroke, 
a cam ring mounted loosely on the opposite 
end of said sleeve and having an internal 

cam groove and an external driving gear, 
connections from the engine shaft for driv- 15 
ing said gear, and a member on the sleeve 
working in the cam groove to reciprocate the 
sleeve. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 20 
two subscribing witnesses. 

FRITZ. C. L. D'AX. 
Witnesses: 

JoHN D. MoRGAN, 
LOUISA LOEHR. 


