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To all whom it may concern:
Be 1t known that I, Hexry H. CuTLER, &
citizen of the United States, residing at Mil-

- waukee, in the county of Milwaukee and

State of Wisconsin, have invented new and

Cuseful Improvements m Combustion-En-

10

30

30

49

gines, of which the following is a full, clear,
coneise,; 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 objeets 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 wittiout undue multinlication

or complication of parts. .

In carrying my invention into effect 1
preferably pravide a cylinder capable of re-
ciprocating movement, a piston operating In
salck cylinder, inlet and exhaust controlling
val};f_es, and means for causing the eylinder

to thake 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-

ston space at the end of the.compression

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 forin which the invention may
take.. S

In said drawings Figure 1 is a side eleva-
tion of two cylindeérs of an explosive engine,

one of the ecylinders being shown in section;

Fig. 2 is a transverse section on the Jine 2-—2
of I'ig. 1; Fig. 3is 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 ave
diagrammatic views showing

O ¢yl

s

In' the drawings I have shown tw

nders ol a multiple cylinder engine. but' it |
will be understood that my invention’ is

cqually applicable to a single eylirrder engine.

In ¢arrying out my invention edch cyhinder |

1s mounted upon a'crani casing 1 of the usuzl
construction, the upper -half -of -which iis

shown in Fig. 2 and in which operates the

the cyele of
~operation of one.cyhnder. e T

Bl g W - —

|

)

crank shaft 2. Kach eylinder comprises an
outer or stationary cylinder 3 and an mner
and movable cylinder 4. o -

The stationary cylinder is gpen at the.top
and bottom and i1s 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,
preferably four, bored through the walls of

the cylinder and adapted to communicate

with the exhaust chamiber 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

80

65

70

secured to the sides of the stationary cylin- - :
ders 3. One end of the bonnet may be suit-

ably connected “to the exhaust discharge
through a suitable muffler as desired. A sec-.
ond or auxiliary exhaust 9 1s also provided

1 the stationary eylinder.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

to the bonnet 8. Inlet ports 11, are also
1}1‘0'»?‘ided in the stationary cviinder which

80. )

auxiliary exhaust valve bonnet 10 sinular

ikewise take the form of i) Li)llli*&litjf of holes,

preferably four, bored through the cylinder
3 and adapted to communicate with the inlet
chamber formed in the inlet bonnet 12. The
inlet bonnet like the exhaust bonnet pref-
erably consists of a single hollow casting
common to all the c¢yliinders bolted or other-
wise secured to the walls of the stationary

30

30

cylinders. This inlet bonnet is connected to

the admission pipe 13 extending from a suit-
able fuel supply. .
The movable cylinder 4 constitutes the

95

operating cylinder of the engine and is pro-

vided with a head 14. The head is provided
with switable 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 isiprovided
with exhaust ports 15 and 16 which take the
formx of a plurality of holes bored.through
the side walls of the eylinder adspted to

vavister, when the eylinder 4 is in its’exhaust

position, with the exhaust ports 6 and 9

the stationary eylinder 3. Intake ports 17

admission or intake position, are adanted to
register with the'intake ports 11 in the sta-

tionary cvlinder 4. The.piston-18 of the

- 109

105

are also provided in the-side walls of the
cvlinder 4 which, when the eylinder is'in *ts

110
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from the evlinder

2

cylinder operates in'the movable eylinder 4
and 1s connected with the crank 19 of the
crank shaft by the usual piston rod 20.

‘the valves for controlling the intake and
exhaust of the engine preferably comprise a
sair of are shaped shides 21 and 22 interposéd
setween the stationary cylinder and the
movable cyhinder. Hach slide 18 about one
third of the circumference of QEO cylinders
so that there is left a shoxt s
stationary cylinder and movable cylinder.
‘This space is preferably filled by two sta-
tionary segments 23 which may be separate

£

e}
orally therewith. "The intake wvalve 21 is
provided with a plurality of ports 24 which,
at the proper interval, are ada.%;)te,d. to regis-
ter 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 1n the stationary cylinder and

the exhaust ports 15 and 16 in the movable
eylinder. | o

In order that a proper comipression spuxce
may be formed between the end of the piston
1S and the head 14 of the movable cylinder
4 and m 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 «

minumum. to msure the discharge of all the
burned gases, the movable cylinder is adapted
to be moved away from and toward the pis-
ton as suitable intervals. This movement
also causes the proper registering of the inlet
and exhaust ports of the movable eylinder
with the inlet and exhaust ports of the sta-
tronary cylinder. | |
The movement of each movable evlinder
15 accomplished by a rotating erank shaft 27,

-and cranks 28, the Wcarl{ingri length of which
s approxamately equal to _ _
1: wiien 16 1s desired to have betwéen the lower

aif the distance

race 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
angle shaft common to all the cylinders of
e enginepprovided with a crank for each

cawyable eylinder adapted to be connected to

tne head of the cylinder by a pitinan 30.

‘the shalt 1= supported in journals 31 {ored |
i brackets 32 secured upon the tops of the
; stationary eylinders 3 and is .driven by a

sevel gear 33 meshing with a bevel gear 34 of
1 vertieal shaft 35 driven from the crank
shaft  of the engine, the gearing being such
that the shaft 27 makes one revolution for
evely two revolutions of the shaft 2.
‘The valves 21 and 22 of each eylinder are
reciprocated by a rocker arny 36, mounted
upon a shatt 37. The shaft 37 is mounted in
a bearing 38 formed in the brackets 32 and a
single shaft-may support the arms for two

or may be formed inte-

b space between the |

— e el —

| take stro

‘passes the pert 11,

023,406

cvlinders, an arm being mounted on each end
of the shaft.

One end of the arm 1s connect-

ed to the valve 21 by a pair of lugs 39 be-
tween which is :ulng::ted to it the end of the

arm and a pin 40 which’extends through the
lugs and through a block 41 fitting in a slot
42 1n the end of the arm. - The opposite end
of the arm 36 1 a ke manner is connected
with the valve 22, S |
The rocker arm is operated from 2 crank

shatt 43 mounted in journals 44 fermed in

70

arms extending from the brackets 32. This .

.shatt extends over all of the eylinders and

operates all of the rocker arms, where a plu-
rality of cylinders are. used. Each rocker
arm 1s provided with a short extension 45
which 1s connected, by a pin 46, to &
47 extending trom 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
21 and 22. | | o
The ignition of the charge in each c¢vlinder
i1s effected by the usual spark plug 51fitted
imto the top of the cylinder 4. This plug,
however, instead of being permanently con-
nected with the spark coil 1s only connected

‘during the ignition of the charge. This is

sccoinplished by the provision of a carbon
contact 51* upon the spark plug which,
vnen the plug 1s moved upwardly with the
cylinder, 4 18 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
cyvele of operation, that the charge has been

exploded and the burned gases exhausted and

that the piston is at the beginning of the in-
f{‘e, then the parts are in the position
tHustrated in Fig. 2, with the movable cylin-
der 4 1n 1ts lowermost position and the rocker

arm 36 in substantiaily a horizental position.

This leaves' the exhaust valve 22 almost
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 11 and 17.
it the same time the cylinder 4 moves up-
wardly but as the movement of the valve
21 1s more rapid 1t will have opened the ports
11 and 17 belore the port 17 _Gom_l‘g

When the wvailve 21
reaches its extreme upward movement the
port 11 1s open.  Af the mmoment the bottom

of port 17 passes the top of the port 11 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-
ation of the valve 21 the valve 22-Has been
moving downwardly. At the time the pis-

tely
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~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-

of 1ts downward movement, the valve 21 at
the limit of its upward movement, and the
cylinder 4 intermediate of the limit of 1its
strokes and moving on the up stroke. The
piston now commences to move on its cor.
pression stroke, the valve 21 commences to
move downwardly and the valve 22 up-
wardly.  When the piston reaches the end of
1ts compression st-rolke the parts are in the
position illustrated in Fig. 6, with the cvlin-
der 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
intermediate of the limits of their strokes.
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 l{;iston reaches the end of its o
ating stroke the parts are in the position
s shown in Fig..7, with the valve 21 at the
himit of its down movement, the valve 22 gt
- the limit of its up movement and the cylin-
~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 gaseseseape. As the cyl-
inder 4 continues to move downward and the
piston upward, the exhaust ports 6, 15 and
2 register and the remaining
35 exhausted. The exhaust por
_Femain open until the piston reaches
per limit of its stroke and the cyl
‘reaches the lower limit of its stroke, or in the
position shown in Fig. 2. Tt will be noted
40 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
It of its exhaust stroke the space between
* the end of the piston and the cylinder head
45 has been reduced to o minimum and all of
the burned gaseshave
the cylinder perfe
fresh charge.
An Figs. 3, 6 and 7 1 have sh
50 21 and 2%-gs _
- eccentrie sind have lustrated the throw of
the eccentric by a circle. I have ako illus-
trated the throw of the eccentric for operat-
ing the removable piston 4 by a circle. T
ustrationh in
positions of the parts
d clearly understood.
s described my invention, what
w and desire to secure by Let-

0

30

the up-

ctly clear and ready for a

. order that the relative
may be more fully an
~ Having thy
I claim as ne

1. In acombustion engine, a mov
‘nder, a piston movable
tively actuated means
~inder to v.rv t}
65 and the upper s

therein, and posi-
for moving the eyl-
1e distance between its head
urface of the piston at differ-

per- . . _
- movement of the cylinder being entirely

urned gases are |
ts 6, 15 and 25 |

imder 4 |

been forced out, lea;ving" |

own the valves
cachi being connected with an -

o
-

able i:y!- I

|
|
r
|

b i T T T

L e . ——— e e o,
L]

b
1
I
I
1
i
]

F

L

,[ |

| able cylinders, 2

|

1

2t i | . effected by said means.
trated 1n Fig. 3 with the valve 22 ot the limit |

1nder-and a stationary
‘and exhaust ports therei
" in the movable cylinder,
| means for moving the cylinder to

ent periods in the operation of

| the engine,
the movement of said cylinder

being entirely |

2. In a combustion engine, a movable cyl-
mder, a movable piston operating therein,
and means for moving the eylinder 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-
mder, 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.
pression stroke.

4. In a combustion engine, a stationary
cyvlinder, a movable cylinder, a movable pis-
ton ‘operating therein, and positively actu-
ated means for moving the movable cylinder
to vary the distance between its head and
the upper surface of the piston at different
pertods in the operation of the engine, the

effected by said means.
5. In a ecombus

cylinder, & movable cylinder therein, a mov-
abie piston operating in the movable cyl-
inder, and 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 lat-
ter moves on its compression stroke. |

6. In a combustion engine, & movable cyl-
inder, a piston movable therein, and means
formoving the eylinder 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
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
between said movable cvlinder and sald

staticnary cylinder.

8. In a combustion engine, a st
c¢ylinder having inlet and exhau
therein, a movable cylin _
cylinder having inlet and exhsaust
therein, arc-shaped controlling
cated between the s
thé ‘movable cy! Ving
therein adapted to register with the inlet and
exhaust apertures of the stationary and mov-
piston in the movable cyl-
automatically actuated means for
g the movement of the controlling

st ports
ports’
valves. Jo-
tationary cylinder and

mnder, and
eflectin
valves. | o |

9. 1n a combustion engine, a movable cyl-
cylnder having inlet
n, & piston-movable
positively sctuated

tlon engine, a stationary

der m the stationary-

a -
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inder and having apertures
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distance between its head and the upper

“surface of the piston at different periods in

the operation of the engine, arc-shaped con-
trolling valves located between the station-

raving apertures therein adapted to register

with the inlet and exhaust apertures of the

10

stationary and movable cylinders, and auto-
matically actuated means for controling the
movement of the valves. | '

10. In a combustion engine, & movable

“eylinder, a spark plug carried thereby and

in the cylinder, positively actuated means | er]
' on its compression stroke, and valves,located

15

having a contact member, a piston movable

formoving 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-
‘ber adapted to engage the contact member

0o
e 1

39

.40

. {:Jt
o |

60

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, a movable piston.
‘operating in the movable cylinder; positively

actuated means formoving the movable cyl-
inder toward the piston as the latter moves
onits exhauststreke and away from the piston
as the latter moves on its compression stroke,

andia contact member supported by thesta- |

tionaily cylinder, adapted to engage the con-
tact: member of the spark- plug during s

‘portion of the movement of the movable

ey linder.

- 712, In a combustion engine, 4 movable !
cylindér having inlet, exhaust and auxiliary

exhaust ports therein, a piston movable n
the movable cylinder, means for moving
the cylinder to vary the distance between 1ts
head and the upper surface of, the piston at
different periods in the operation of the en-

oine, and means for controlling -the miet,

o

. exhaust and auxiliary exhaust ports of the

cylinder. |

13. In a combustion engine, a movable”
cylinder having inlet, exhaust and auxihary
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 eylinder. o

14. In & combustion engine, a stationary
eylinder having inlet, exhajist and auxiliary
exhaust ports therein, a movable cylmder
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 !
65 a valve for controlling the ports of the sta-

——m—

—_————m

A4 g Ems T - ETE

tionary and movable cylinders, located be-
tween said movable cylinder and said sta-

tionary cylhinder.

15. In a combustion engine, a stationary

ary cylinder and the movable cylinder and | cylinder having inlet, exhaust and auxiliary

exhaust ports therein, a movable cyimnder
therein having inlet, exhaust and auxihary
exhaust ports adapted to register with the

70

corresponding ports of the stationary eylin- .

der, & movable piston operating in the mov-
able cylinder, positively actuated means for

moving the movable cylinder toward the

pistonasthelattermovesonitsexhaust stroke

X |
) |

and away from the piston as the latter moves

between said movable cvlinder and said
stationary cvlinder, for controtling the ports
thereof. . -

16. In a combustion engine, a plurality
of stationary cvlinders, movable cylinders
therein, movable pistons operating in the
movable eylinders, positively actuated megns
for moving the movable eylinders to vary the
distance between their heads and the upper
surface of the pistons at different periods 1n
the operation of the engine, intake and ex-
haust aperture controlling valves in said
movable cylinders and sawd stationary cyl-
inders, and = single means for operating all of
said valves actuated from said eyhnder mov-
ing means.

80

85

90

(5

17. In a combustion engine, a movable .

cylinder, a movable piston, means for mov-
ing the cylinder toward the piston as the lat-
ter 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, sald auxihary

exhaust. valve being adapted to be automatie-

ally opencd 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. o
18. In a combustion engine, & movable
cylinder, a movable piston, positively actu-
ated means for moving the cylinder toward
the Eiston as the latter moves on its exhaust
strok
moves on its compression stroke, and an
auxiliary exhaust valve and main exhaust

valve, said auxiliary exhaust valve being

adapted to be &.Ut()ll]&ti(}ﬂ,u}f'0})6116([ as the
osion stroke,

piston reaches the end of its exp
and said main exhaust valve being.adapted

to he opened. as the plston moves om.1ts ex-

haust stroke. o |
19. In a combustion engine, a wmovable

eylinder, a movable piston, means for mov-

ing the cylinder toward the piston as the lat-
ter moves on its exhaust stroke and away

from the piston as the latter moves on its:
compression stroke, an auxiliary exhaust

e and away from the piston as the latter

100

105

110

115

1251

valve and a main exhaust valve, and posi-

tively actuated means for opening said aux-

iliary valve as thé piston reaches the end of;

: t

130
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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, & movable
cyhinder, a movable piston, pualtwelv actu-
ated means for moving the evlinder toward
the piston as the fatter nioves on its exhaust
stroke and away from the piston as the latter
moves on its compression stroke, a main ex-
haust vah ¢ and an guxtliary exhaust valve

and positively aetuated Ineans foy mﬂwng
sald auxiliary exhaust valve as the piston

reaches the end of its explosion stroke and
for opening said main exnaust valve as the
piston moves on-its exhaust stroke.

21. In a combustion engine, a movabie
cylinder, a movable piston, means for mov-
ing the cylinder toward the pl::t()ll as the 1at-

5

ter moves on its exhaust stroke and away
from the piston as the latter moves on 1its
compression stroke, and positively actuated
exhaust and intake valves. _

22. In a combustion engine, a 1novable

cylinder, a movable piston, pos:ttlvel y actu-
&Ef_‘d means for Moving the cylmder toward
the piston as the latter moves on its exhaust
51:1‘0{3.9 and away from the piston as the latter
moves on its compression stroke, and
tively actuated exhaust ana intake valves.

In witness whereof, I have hereunto sub-
seribed my name in thie presence of two wit-

nesses. |
HENRY H. CUTLER.
YWitnesses: o
T. . BarNUM,
F. 5. WiLHoIlr.
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