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UNITED STATES PATENT OFFICE. 
HENRY H. CUTLER, OF MILWAUKEE, WISCONSIN 

COIMBUSTION-ENGINE. 

No. 923,496. specification of Letters Patent. Patented June 1, 1909. 
Application filed May 13, 1907, Serial No. 873,329. 

To all whom it may concern: 
Beit known that I, HENRY H. CUTLER, a citizen of the United States, residing at Mil 

waukee, in the county of Milwaukee and 
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useful improvements 

or complication of parts. 

'sion space at the end of the compression 

one of the cylinders being shown in section; 

State of Wisconsin, have invented new and 
in Combustion-En 

gines, of which the following is a full, clear, 
concise, and exact description, reference be 
ing had to the accompanying drawing, form 
ing a part of this specification. 
My invention relates to improvements in 

combustion engines, one of the objects of the 
same being to provide a combustion engine 
which is practically self scavenging. - 
Another object of my invention is to pro 

vide means for accomplishing the scavenging 
of the engine without undue multiplication 

In carrying my invention into effect I 
preferably provide a cylinder capable of re 
ciplocating movement, a piston operating in 
said cylinder, inlet and exhaust controlling 
valyes, and means for causing the cylinder 
to Fiake one to and fro movement during 
every two such movements of the piston, the 
movements being so timed that the head of 
the cylinder is in close proximity to the top 
surface of the piston toward the end of the 
exhaust stroke, and distant therefrom to a 
sufficient extent to allow enough compres 
stroke, whereby perfect scavenging and com 
pression are respectively obtained. 

For the purpose of disclosing my inven 
tion I have illustrated in the accompanying 
drawings one form which the invention may 
take. . 

In said drawings Figure 1 is a side eleva 
tion of two cylinders of an explosive engine, 
Fig.2 is a transverse section on the line 2- -2 
of Fig. 1; Fig. 3 is a diagrammatic view of one 
of the engine cylinders; Fig. 4 is a plan view 
of two engine cylinders; Fig. 5 is a sectional 
view of one engine cylinder showing the ar 
rangement of the ports; Figs. 6 and 7 are 
diagrammatic views showing the cycle of 
operation of one-cylinder. . . . . 

in the drawings I have shown two cyl 
: inders of a multiple cylinder engine, but it 
will be understood that my invention is equally applicable to a single cylinder engine. 
In carrying out my invention eiich cylinder 
is mounted upon a crank casing 1 of the usual 
construction, the upper half of which is shown in Fig. 2 and in which operates the 

crank shaft, 2. Each cylinder comprises an 
outer or stationary cylinder 3 and an inner 
and movable cylinder 4. , 
The stationary cylinder is open at the top 

and bottom and is provided with a water 
jacket 5 of the usual construction which sur 
rounds the same. Suitable exhaust ports 
6 are provided in the sides of the cylinder 3. 
These ports consist of a plurality of holes 
press four, bored through the walls of 
the cylinder and adapted to communicate 
with the exhaust chamber 7 formed in the 
valve bonnet 8. The valve bonnet 8 is pref 
erably formed of a single casting common to 
all of the cylinders, and bolted or otherwise 
secured to the sides of the stationary cylin 

ably connected to the exhaust discharge 
through a suitable muffler as desired. A sec-, 
ond or auxiliary exhaust 9 is also provided 
in the stationary cylinder in the form of a 
plurality of holes which are bored through 
the stationary cylinder at a point near its 
lower end and which communicate with the 
auxiliary exhaust valve bonnet 10 similar 
to the bonnet 8. Inlet ports 11, are also 
provided in the stationary cylinder which 
E. take the form of a plurality of holes, 
preferably four, bored through the cylinder 
3 and adapted to communicate with the inlet 
chamber formed in the illet bonnet 12. The 
inlet bonnet like the exhaust bonnet pref 
erably consists of a single hollow casting 
common to all the cylinders bolted or other 
wise secured to the walls of the stationary 
E. This inlet bonnet is connected to 
th 
able fuel supply. - 
The movable cylinder 4 constitutes the 

operating cylinder of the engine and is pro 
vided with a head 14. The head is provided 
with suitable packing rings which prevent 
any of the gases, from escaping upwardly 
between the movable cylinder 4 and the sta 
tionary casing 3. The cylinder 4 is provided 
with exhaust ports 15 and 16 which take the 
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ders 3. One end of the bonnet may be suit 
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e admission pipe 13 extending from a suit 
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form of a plurality of holes bored through 
the side walls of the cylinder adapted to 
register, when the cylinder 4 is in its exhaust 
position, with the exhaust, ports 6 and 9 in 
the stationary cylinder 3. Intake ports 17 
are also provided in the side walls of the 
cylinder 4 which, when the cylinder is in its 
admission or intake position, are adapted to 
Egiste with the' intake ports 11 in the sta tionary cylinder 4. The piston-18 of the 
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cylinder operates in the movable cylinder 4 
and is connected with the crank i9 of the 
crank shaft by the usual piston rod 20. 
The valves for controlling the intake and 

exhaust of the engine preferably comprise a 
air of arc shaped slides 21 and 22 interposed 
between the stationary cylinder the 
novable cylinder. Each slide is about one 
third of the circumference of y cylinders 
so that there is left a short space between the 
stationary cylinder and movable cylinder, 
This space is preferably filled by two sta 
tionary segments 23 which may be separate 
from the cylinder 3 or may beformed inte 
grally there with. The intake valve 2} is 
provided with a plurality of ports 24 which, 
at the proper interval, are yed to regis 
tell with the inlet ports 11 in the stationary 
cylinder and the inlet ports 17 in the mov 
able cylinder. Exhaust ports 25 and 26 are 
likewise provided in the valve 22 which, at 
the proper interval, register with the exhaust 
ports 6 and 9 in the stationary cylinder and 
the exhaust ports 5 and 16 in the movable cylinder. 

In order that a proper compression space 
may be formed between the end of the piston 
1S and the head 14 of the movable cylinder 
4 and in order that after the explosion takes 
place and the piston moves to its exhaust 
stroke, the distance between the cylinder 
head and the piston may be reduced to a 
minimum to insure the discharge of all the 
burned gases, the movable cylinder is adapted 
to be moved away from and toward the pis 
tion as suitable intervals. This movement 
also causes the proper registering of the inlet 
and exhaust ports of the movable cylinder 
with the inlet and exhaust ports of the sta tionary cylinder. 
The movement of each movable cylinder 

is accomplished by a rotating crankshaft 27, 
- and cranks 28, the working length of which 
is approximately equal to half the distance 

3 willich it is desired to have between the lower 
face of the head 14 and the upper face of the 
piston 18, when the gases are compressed to 
the greatest extent. I preferably provide a 
single shaft common to all the cylinders of 

, is engine; provided with a crank. for each 
its sale cylinder adapted to be connected to 
the inead of the cylinder by a pitina; 30. 
The shaft is supported in journals 3i forailed 

brackets 32 secured upon the tops of the o }, s stionary cylinders 3 and is driven by a 
i.evel gear 33 meshing with a bevel gear 34 of 
; vertical shaft, 35 driven from the crank 
shaft of the engine, the gearing being such 
that the shaft 27 makes one revolution for 
e vely two revolutions of the shaft 2. o 
The valves 21 and 22 of each cylinder are 

reciprocated by a rocker arm 36, mounted 
upon a shaft 37. The shaft 37 is mounted in 

923,496 

cylinders, an arm being mounted on each end 
of the shaft. One end of the arm is connect 
ed to the valve 21 by a pair of lugs 39 be-- 
tween which is adapted to fit the end of the 
arm and a pin 4() SE through the 
lugs and through a block 41 fitting in a slot 
42 in the end of the arm. The opposite end 
of the arm 36 in a like manner is connected 
with the valve 22. - . . . . 

The rocker arm is operated from a crank 
shaft. 43 mounted in journals 44 formed in 
arms extending from the brackets 32. This 
shaft extends over all of the cylinders and 
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opérates all of the rocker arms, where a plu 
rality of cylinders are: used. Each rocker 
arm is provided with a short extension 45. 
which is connected, by a pin 46, to a pitman 
47 extending from a crank 48 of the shaft. 43 
and, as the crank shaft 43 is rotated, by a 
gear 49 keyed thereon and meshing with the 
gear wheel 50 mounted on the shaft 27, the 
rocker arm is caused to reciprocate the valves 
2 and 22. 
The ignition of the charge in each cylinder 

is effected by the usual spark plug 5 fitted 
into the top of the cylinder 4. i is plug, 
however, instead of being permanently cont 
nected with the spark coil is only connected 
during the ignition of the charge. This is 
accomplished by the provision of a carbon 
fontact 51 upon the spark plug which, 
when the plug is moved upwardly with the 
cylinder, 4 is adapted to engage the station 
ary contact 53 connected with the spark coil. 
The operation of the engine is as follows: 

Assuming, for the purpose of describing the 
cycle of operation, that the charge has been 
exploded and the burned gases exhausted and 
that the piston is at the beginning of the in 
take stroke, then the parts are in the position 
illustrated in Fig. 2, with the movable cylin 
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der 4 in its lowermost position and the rocker 
arm 36 in substantially a horizontal position. 
This leaves the exhaust valve 22 aimost 
closed and the intake valve 21 about to open 
and exhaust ports 6 and 15 registering and 
the intake ports 11 and 17 registering. As 
the piston moves downwardly, the valve 22 
moves downwardly completely closing the 
ports, 6 and 15 and the valve.21 moves up 
wardly opening the intake ports and 7. 
it the same time the cylinder 4 moves up 

0. 

wardly but as the movement of the valve 
21 is more rapid it will have opened the ports 
11 and 17 before the FE 17 completely 
passes the port 11. When the valve 21 
reaches its extreme upward movement the 
port li is open. At the moment the bottom 
of port 17 passes the top of the port 1 the 
valve 21 starts on its downward movement. 
The charge, however, has been taken in by 
this time, and the piston starts on its com 
pression stroke. During the above oper 

a bearing 38 formed in the brackets 32 and a lation of the valve 21 the valve 22.has been 
single shaft may support the arms for two noving downwardly. At the time the pis 
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the limit of its up movement and the cylin 
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limit of its exhaust stroke the space between 
the end of the piston and the cylinder head 

50 
eccentrie sad have illustrated the throw of 
the eccentric by a circle. I have also illus 

55 
order that the relative positions of the parts 
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shown in Fig. 7, with the valve 2 at the 

reaches the lower limit of its stroke, or in the 

I claim as new and desire to secure by Let 

928,496 8 
ton has reached the end of its intake stroke 
and is ready to start on its compression : 
stroke the parts are in the position illus 
trated in Fig. 3 with the valve 22 at the limit . 
of its downward movement, the valve 21 at : 
the limit of its upward movement, and the 
cylinder 4 internediate of the limit of its 
strokes and moving on the up stroke. The 
piston now commences to move on its con 
pression stroke, the valve 21 commences to 
move downwardly and the valve 22 up 
wardly. When the piston reaches the end of 
its compression stroke the parts are in the 
position illustrated in Fig. 6, with the cylin 
del 4 at the end of its up stroke, leaving a 
compression chamber between the cylinder 
head and the piston, and the valves 22 and 21 
The charge now being exploded drives the 
piston downward. The valve 22 continues 
to move upward, the valve 21 downward and 
the cylinder 4 starts on its downward travel. 
When the is: reaches the end of its oper 
ating stroke the parts are in the position 

intermediate of the limits of their strokes. 

limit of its down movement, the valve 22 at 
der 4 intermediate of the limit of its stroke 
and moving downwardly. The annular ex 
haust ports 9, 16 and 26 now register and 
part of the burned gases escape. As the cyl 
inder 4 continues to move downward and the 
piston upward, the exhaust ports 6, 15 and 
25 register and the remaining burned gases are 
exhausted. The exhaust ports 6, 15 and 25 
remain open until the piston reaches the up 
per limit of its stroke and the cylinder 4 
position shown in Fig. 2. It will be noted 
that during the exhaust stroke of the piston 
the head of the cylinder 4 moves toward the 
iston and by the time the piston reaches the 

has been reduced to a minimum and all of the burned gases have been forced out, leaving the cylinder perfectly clear and ready for a 
In Figs. 3, 6 and 7 I have shown the valves 

ent periods in the operation of the engine, 
the movement of said cylinder being entirely effected by said means. 

2. In a combustion engine, a movable cyl 
: inder, a moyable piston, operating therein, 70 
and means for moving the cylinder toward 
the piston as the latter moves on its exhaust 
stroke and away from the piston as the latter 
moves on its compression stroke. 

3. In a combustion-engine, a movable cyl- is 
inder, a movable piston operating therein, 
and positively actuated means for moving 
the cylinder toward the piston as the latter 
moves on its exhaust stroke and away from 
the piston as the latter moves on its com- 80 pression stroke. 

4. In a combustion engine, a stationary 
cylinder, a movable cylinder, a movable pis 
ton operating therein, and positively actu 
ated heans for moving the niovable cylinder 85 
to vary the distance between its head and 
the upper surface of the piston at different 
periods in the operation of the engine, the 
movement of the cylinder being entirely 
effected by said means. 90 

5. In a combustion engine, a stationary 
cylinder, a movable cylinder therein, a mov- , 
able piston operating in the movable cyl 
inder, and positively actuated means for 
moving the movable cylinder toward the 95 
piston as the latter moves on its exhaust 
stroke and away from the piston as the lat 
ter moves on its compression stroke. 

6. In a combustion engine, a movable cyl 
inder, a piston movable therein, and means 100 
for moving the cylinder in the same direction 
as the simultaneous movement of the piston 
during a portion of the movement of the latter. 

7. In a combustion engine, a stationary 105 
cylinder, a movable cylinder therein, a mov 
able piston operating in the movable cyl 
inder, positively actuated means for moving 
the movable cylinder, and intake and ex 
haust aperture controlling valves located 10 
between said movable cylinder and said stationary cylinder. fresh charge. | 8. In a combustion engine, a stationary 
cylinder having inlet and exhaust ports 21 and 22 as each being connected with an-therein, a movable cylinder in the stationary 115 

trated the throw of the eccentric for operat 
ing the removable piston 4 by a circle. I 
have adopted this method of illustration in 
may he more fully and clearly understood. 

Having thus described my invention, what 
ters Patent is: 

. In a combustion engine, a movable cyl 
inder, a piston movable therein, and posi 
inder to vary the distance between its head and the upper surface of the piston at differ 

cylinder having inlet and exhaust ports 
therein, arc-shaped controlling valves. lo 
cated between the stationary cylinder and 
the movable cylinder and having apertures 
therein adapted to register with the inlet and 120 
exhaust apertures of the stationary and mov 
able cylinders, a piston in the movable cyl 
inder, and automatically actuated means for 
eflecting the movement of the controlling 
valves. . 25 

9. In a combustion engine, a movable cyl 
inder and a stationary cylinder having inlet tively actuated means for moving the cyl and exhaust ports therein, a pistoli movable 
in the movable cylinder, positively actuated . 
means for moving the cylinder to vary the 130 
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distance between its head and the upper 
surface of the piston at different periods in 

5 

O 

the operation of the engine, arc-shaped con 
trolling valves located between the station 
airy cylinder and the movable cylinder and 
having apertures therein adapted to register 
with the inlet and exhaust apertures of the 
stationary and movable cylinders, and auto 
matically actuated means for controlling the 
movement of the valves. 

10. In a combustion engine, a novable cylinder, a spark plug carried thereby and 
having a contact member, a piston movable 
in the cylinder, positively actuated means 
for moving the cylinder to vary the distance 
between its head and the upper surface of 
the piston at different periods in the opera 
tion of the engine, and a fixed contact mem 
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ber adapted to engage the contact member 
of the spark plug during a portion of the 
movement of the movable cylinder. 

11. In a combustion engine, a stationary 
cylinder, a movable cylinder therein, a spark 
plug carried by the movable cylinder and 
having a contact member, amovable piston. operating in the movable cylinder, positively 
actuated ineans for moving the movable cyl 
inder toward the piston as the latter moves 
of its exhauststroke and away from the piston 
as the latter moves on its compression stroke, 
and a contact member supported by the sta 
tionary cylinder, adapted to engage the con 
tact member of the spark plug during a 
portion of the movement of the movable 
cylinder. 

12. In a combustion engine, a movable 
cylinder having inlet, exhaust and auxiliary 
exhaust ports therein, a piston movable in 
the movable cylinder, means for moving 
the cylinder to vary the distance between its 
head and the upper surface of the piston at 
different periods in the operation of the en 
gine, and means for controlling the inlet, 
exhaust and auxiliary exhaust ports of the 
cylinder. O 

13. In a combustion engine, a movable 
cylinder having inlet, exhaust and auxiliary 
exhaust ports therein, a piston movable in 
the movable cylinder, positively actuated 
means for moving the cylinder to vary the 
distance between its head and the upper sur 
face of the piston at different periods in the 
operation of the engine, and means for con 
trolling the inlet, exhaust and auxiliary ex 
haust ports of the cylinder. 

14. In a combustion engine, a stationary 
cylinder having inlet, exhaust and auxiliary 
exhaust ports therein s. movable cylinder 
operating therein and having inlet, exhaust and auxiliary exhaust ports adapted to regis 
ter with the corresponding ports of the sta 
tionary cylinder, a movable piston operating 
in the movable cylinder, positively actuated, 
means for moving the movable cylinder, and 
a valve for controlling the ports of the sta 

928,496 

| tionary and movable cylinders, located be 
tween said movable cylinder and said sta 
tionary cylinder. 

15. In a combustion engine, a stationary 
cylinder having inlet, exhaust and auxiliary 
exhaust ports therein, a movable cylinder 
therein having inlet, exhaust and auxiliary 
exhaust ports adapted to register with the 
der, a movable piston operating in the mov 
able cylinder, positively actuated means for 
moving the movable cylinder toward the 
piston as the latter moves on its exhaust stroke 
and away from the piston as the latter moves 
on its compression stroke, and valves, located 
between said movable cylinder and said 
stationary cylinder, for controlling the ports 
thereof. 

16. In a combustion engine, a plurality 
of stationary cylinders, movable cylinders 
therein, movable pistons operating in the 
movable cylinders, positively actuated means 
for moving the movable cylinders to vary the 
distance between their heads and the upper 
surface of the pistons at different periods in 
the operation of the engine, intake and ex 
haust aperture controlling valves in said 
movable cylinders and said stationary cyl 
inders, and a single means for operating all of 
said valves actuated from said cylinder mov 
ing means. - 

17. ln a combustion engine, a movable 
cylinder, a movable piston, means for mov 
ing the cylinder toward the piston as the lat 
tei moves on its exhaust stroke and away 
from the piston as the latter moves on its 
compression stroke, and an auxiliary exhaust 
valve and main exhaust valve, said auxiliary 
exhaust valve being adapted to be automatic 
ally opened as the piston reaches the end of 
its explosion stroke, and said main exhaust 
valve being adapted to be opened as the 
piston moves on its exhaust stroke. 

18. In a combustion. engine, a movable 
cylinder, a movable piston, positively actu 
ated means for moving the cylinder toward 
the piston as the latter moves on its exhaust 

moves on its compression stroke, and an 
auxiliary exhaust valve and main exhaust 
valve, said auxiliary exhaust valve being 
adapted to be automatically opened as the 
and said main exhaust valve being, adapted 
to be opened as the piston moves q.its ex 
haust stroke. . . . 19. In a combustion engine, a slovable 
cylinder, a movable piston, means för mov 
ing the cylinder toward the piston as the lat 
ter moves on its exhaust stroke and away. 
compression stroke, an auxiliary exhaust 
valve and a main exhaust valve, and posi 
iliary valve as the piston reaches the end of 

stroke and away from the piston as the latter 

from the piston as the latter, moves on its 

tively actuated means for opening said aux 

corresponding ports of the stationary cylin 
7 5, 
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piston reaches the end of its explosion stroke, 
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its explosion stroke and for opening said 
main exhaust valve as the piston moves on 
its exhaust stroke. 

20. In a combustion engine, a movable 
cylinder, a novable piston, positively actu 
ated means for moving the cylinder toward 
the piston as the latter laioves on its exhaust 
stroke and away from the piston as the latter 
moves on its compression stroke, a main ex 
haust valve and an auxiliary exhaust valve, 
and positively actuated means for inoving 
said auxiliary exhaust valve as the piston 
reaches the end of its explosion stroke and 
for opening said main exhaust valve as the 
piston moves on its exhaust stroke. 
2. In a 

ing the cylinder toward the piston as the lat 

combustion engine, a novable 
cylinder, a movable piston, means for mov 

ter moves on its exhaust stroke and away 
from the piston as the latter moves on its 
compression stroke, and positively actuated 
exhaust and intake valves. 

22. In a combustion engine, a lnovable 
cylinder, a movable piston, positively actu 
ated means for moving the cylinder toward 
the piston as the latter moves on its exhaust 
St. and away from the piston as the latter 
moves on its compression stroke, and posi 
tively actuated exhaust and intake valves. 

In witness whereof, I have hereunto sub 
scribed my name in the presence of two wit 
eSSS. 

HENRY H. CUTLER. 
Witnesses: m 

T. E. BARNUM, 
E. S. WILHOIT. 
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