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Application filed October ‘§

To all whom it may concern.: s
Be it known that I, Jomy HENDERSON, .
subject of the King of Great Britain, and

a resident of Chicago, county of Cook, and

State of Illinois, have invented certain new:
v R ) A i R by
and useful Improvements in Internal-Com-

bustion Engines, of which the following is

a specification. , _

The main objects of this invention are to
provide an improved form of internal com-
bustion -engine; to provide an improved
construction and arrangement of the cylin-
clers and pistons in the formation of a multi-

‘cylinder unit; to provide an improved con-

struction and-arrangement of the working
and pumping chambers for an ergine of the-
two-cycle type; to provide an improved
connection of the pistons for controlling the
compression and expansion’ of fuel gases;’
to provide improved. means for.converting

. the oscillating movement of the pistons into

25

ings in which—:

a rotary movement; and to provide an im-
proved construction and arrangement of the .
parts of engines and pumps in general.

An illustrative embodiment of this inven- -
tion is shown in the accompanying draw-:

Figure 1 is a diagrammatic front sec-

tional elevation of a segment of an engine

o2
T
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unit embodying this invention.

Fig. 2 is a diagrammatic side  sectional
elevation taken on the line 2—2 of TFig. 1.

A structure embodying  this invéntion -
comprises a plurality of cylinders arranged.
in a circlewith the axes thereof in circum-

“ferential alinement and with the' pistons

thereof conneécted to an oscillating member
whereby they will act in unison, the oscil-
lating member being connected by suitable
ratchet mechanism with a rotor whereby the
movement of the oscillating member in. one -
direction will cause the rotor to rotate ina -
corresponding direction, and- the. movement
of the oscillating member in the opposite
direction will be free of the rotor.

The specific embodiment herein shown is =
designed to operate on the. two-cycle prin-
ciple which is well known in internal com-
bustion engine construction. Accordingly
the cylinders 1 are each formed with an ex-
pansion chamber 2 and a pumping chamber
3 separated by a wall 4. R

The cylinders 1 are arranged in a circle
with the axes thereof in -circumferential
alinement with .each other and, with the ex-
ception of one ¢ylinder, disposed so that

_pumping chambers 3. The

“together by an

of the pistons

USTION ENGINE.’
Letters Patent.  Patented Sept. ¥, 1020,
, 1917, Serial Wo. 195341, ~ -

~with' regard to adjacent cylinders - the ex-

pansion chambers 2 are opposed- to ~the
) ch; adjacent cylin-
ders are rigidly connected together by webs

. on 60,
"8 and ‘are also rigidly. secured to a spider . -

formation 6 by means of ‘which they are

Pistons 8 are reciprocatingly mounted in
the expansion chambers 2 and other Ppistons

9 are similarly arranged in the pumping’
- chambers 3. The pistons in opposed cham-

bers of adjacent cylinders 1 are connected
arcuate - shaped arm or

‘bar 10. » R
The one cylinder which, as hereinbefore
explained, is not arranged in accordance
with the others, is cylinder 14, which is dis-

-posed -in_the opposite manner from - the
That . is, the expansion’

other cylinders.
chamber 2 is opposed to the expansion
chamber of the adjacent cylinder on one
side and the pumping chamber 3 is opposed
to_the pumping chamber of the “adjacent
cylinder on the other side. The purpose of
this arrangement, as will more fully herein-

rigidly mounted to a base member or plate 7.
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alter ‘appear, is to provide for the return

movement of the ‘pistons after they have
completed their expansion stroke, =~
The reciprocating mechanism by which

“the pistons 8 and 9 are caused to travel back
and. forth in their respective chambers in-
~ unison comprises a ring-shaped member 11
carried at the ends of spokes 12 by which-

the ring is journaled on a shaft 13, the axis

85
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of which is coinc¢ident with the axis around .

‘which the cylinders 1 are arranged. Arms

14 rigidly carried on the ring I1 are con-

nected to the arms or bars 10 whereby all
are connected with the ring
11 and are caused to move in unison. =

' The ratchet mechanism by
lating movement of the ring 11 1s trans-
ferred to the rotating-member 15, comprises
a_plurality ‘of rollers 16 located in pockets
17 formed in the face of ring 11 which is
opposed to rotating member, 15. These

- pockets are formed awith inclined faces 18so
" that the rollers 16 are adapted to bind be- -

“tween said inclined faces and the face 19 of
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which the os;éil; :

100
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the rotating member 15 when the riig 11 -

whereby the ring 11 and member. 15 are
temporarily locked together. When the ring
moves in the opposite direéction the rollers
are released so that the ring 11 .moves free
of the member 15. It will thus be observed

“moves in the direction of the arrow 20,

110 .



that the oscillation of the ring 11 under. the

‘action of the pistons 8 causes an.intermit-

tent driving of the member 15. . . = = -

The member 15 is keyed to the shaft 13
upon  which the driving member, herein
shown in the form of a propeller 21, is

: mounted. T

10.
“the inlets 24 in the respective pumping -

A commion source of fuel supply, such as

cylinders 1 -and is connected by pipes 23 to

“chambers. 8.
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_press

burnt gases exhausted.
the pistons 9 engage the
45

_ Communication between the Tespective
pumping chambers 3 and -the expansion.

chambers 2 of cylinders 1 is afforded by a

passige 25 controlled by a valve 20. CA

spring 27 normally urges the valve into its
closed position and the stem 28 thereof is
arranged so that through its engagement

with the piston 9 the opening and closing
of the passage 25 is controlled as 1s indicated

in cylinder 1%, Fig. 1.

The expansion chambers 2
with suitably arranged exhaust ports 29 and
with the usual form of spark plugs 30,

The operation of the device shown:1s as

follows: : . P ,
The pistons 8, in all but the cylinder 1%,
move forwardly in the direction of the ar-.

row 20 under the influence of expanding
gases ignited by the spark plugs 30. The

ring 11, moving with the pistons, transmits
"a corresponding motion to_the member 15

through the rollers 16, as hereinbefore ex-
plained. i :
ward, the pistons 9, with the exception of
that in cylinder 1%, are moved forward in
their correspopding chambers 3 so as to com-
the fuel therein, preparatory to trans-
ferring it into the chambers 2. As "the Pis-
tons 8 approach the limit of their 1‘01‘\\"&3.’(’1
strokes, the ports 29 are uncovered and the

valve stems 28 and
open the passages 25 so that the comprcssjed
fuel in the chambers 3 is admitted to t

' chambers 2. The opening of the valves 28 18
_so-timed -that the entrance of the fuel gases

" eycle engines.

60

920 and force the pistons 8 to compress the

65

_is just the reverse of

into the chambers 2 occurs while the ports
29 are still partially uncovered so as to-ef-

fect the usual scavenging required in two-

The cylinder ‘
the other cylinders, the cycle of operations
that for the other cyl-
inders, so that as the pistons 8 in all but

cylinder 1* reach the limit of their forward,

movement, the piston 8* has completed the
compression of fuel gases in the eylinder 1%,
and which are ignited so as to drive the pis-
ton 84 in a direction. opposite to the arrow

fuel gases in their respective chambers 2.
As the cylinders 8 are thus moved to com-

‘press the gases in their respective cylinders,

a carbureter 22, is located adjacent to the .

are provided

As the pistons 8 thus move for-

At the same time

ne

14 being disposed opposite to -

1,352,127

the ring 11 -is moved in‘a direction opposite
to the arrow 20 and the pistons 9 aie re:

tracted so as to draw in a quantity of fuel

gas into the chambers 3 preparatory to again’
compressing it for transfer to the chambers-
9. When the pistons 8 have completed their
full return stroke, ignition takes place and
they are again driven forward in the direc-
tion of the arrow 20 so that.the cycle of

_operations just explained is repeated.

As the cylinders S are being moved in the

“direction opposite the arrow 20 to-compress

the gases, the piston 9* is being moved so

_as to compress-the gases in its respectivs.
“pumping chamber and transfer them into

the chamber 2 preparatory to being  com-
pressed as the piston 8* is retiirned through
the movement of the pistons 8.

“Although but one specific embodiment of

‘this invention has been herein.shown. and

described, it will be understcod that numer-
ous details of the construction. shown may
be altered or omitted without. departing
from the spiriv of this invention as defined
by the following claims. -For the purpose
of .conciseness and clearness, I have con-
fined the. foregoing description to.a specific

“example of the application of the invention-
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to an intermal combustiorn engine of the-

“two-cycle ” type, but it will be readily seen
that many of the features of- construction

" herein shown are applicable to other types

of ‘heat éngines, pumps, and compressors.
Iclaim: el '

95

1. In an internal combustion engine, the ;4o

eombination of o plurality of cylinders, each
comprising a puinping chamber and an-ex-

‘pansion chamber; said cylinders being ar-.

ranged in a circle and disposed with the
pumping chamber of one eylinder opposed.
to the expansion’ chamber of the adjacent
eylinder, means providing communication
between. the adjacent pumping ‘and expan-
sion cylinders for transferring gas {rom one

to the other, pistons in said chambers, means

connecting the pistons in opposed chambers,
an oscilliting member connected to said
pisten-connecting - means; a rotating mem-
ber, and means connecting” said oscillating
meniber with said rotating member.

9. Tn an internal combustion engine, the

105
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“combination of a . plurality” of cylinders,, -
each comprising a pumping chamber and an

expansion chamber, said cvlinders being ar- .
x bl ) : e funl

ranged in a civele and, except one, all dis-
posed with the pumping chamber of one
cylinder opposed to the expansion chamber

"ot the adjacent cylinder, said one cylinder
being arranged with its expansion chamber
“directed in a direction opposite that of t
“expansion chamber of the’ other -cylinders
and with its pumping chamber correspond- -

he

ingly{arranged_‘ Wiﬂ;l regm.‘d 1o the pumping
chambers ofsaid other cylinders, meanspro-

_viding cqmmunication between the pump-

120.
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- pansion chambs er,
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combination of a plural

‘cylinder,

1,352,127 .

ing chambers. and tnc respective expansion.

chambers for transferring gas from one.to
another, pistons in said - chambers, means
connecting the pistons in opposed chambers,

“an oscillating member connected to said pis-

ton-connecting means, a rotating member,
and meang connacting said os cﬂntma mem-
ber w ltL said 10?3%1”10 member..

3. In an mtelnal coznbustwn engine, the

U

COlD])llElﬂ A pampmg chamber and an ex-

pumping chamber of one cylindm opposed
to the expansion chamber of the adjacent
cylinder, pistons in said chambers, means
connecting the pistons in opposed cnamoels

an osc;ﬂafmo member connected to.said pis
ton-connecting means, a rotating-ember,

means connecting said oscdlatmo member
with said louat*nor meiiber, a comnon source
of fuel supply connected with each of said
pumping chambers, and valve mechanism
controlling . communication = between = the

pumping clmmber of each of said cyhnders

and its respective expansion chamber:

4. In an internal combustion engine, the

combination of a plurality of cylinders, each
comprising a pumping chamber and an ex-
pansion chamber, said cylinders being ar-
ranged in a circle and disposed with the
pumping chamber of one cylinder opposed
to the expansion chamber of the adjacent
‘pistons in said chambers, means
connecuno the pistons in onposed chambel

an oscilla tmp member. connected to said pis-

ton- connecuno means, & lomtmo member
means connecting szuu oscllhtmo membey

with said rotating meimber, & comIMon SOULCe.

of fuel supply connecLed With each of said
pumping chambers, and valve mechanisimn
controlling . communication between the
pumping chamber of each or said cylinders
and its respective expansion chamber, the

operdtion of said valve meclmmsms 06]1’10"
-regulated by the respective pumping pistons.

5. In an internal combustion engine, the
combination of a plurality of cylinders, each

comprising a pumping chamber and an ex- -

pansion chamber, said cylinders being ar-
ranged in a circle and disposed with the
pumping chamber of one cylinder opp(;sed
to the expansion chamber of the. adjacent
cylinder, means providing communication
between the pumping chambers and the re-
spective. expansion ~chambers
ferring gas from one to another, pistons in
said cmmbels means eonnecting the pistons
in opposed chambers, an oscillating mem-
ber connected to said piston-connecting
means, a rotating member, ratchet mecha-
nigm connecting said osciliating member
with sald mf“tmo member, ‘\*be"eby the
movement of said 090!11&01110 wember in onhe
direction will cause the 10mt10n of said ro-

tvofc yhnuers eacg

said cylinders being ar-
ranged.in o circle and disposed with the

and th

‘of the ad

for . trans-

€.
)

twum0 member in tle same’ chrectlon ‘md
the moverment of said oC@Hmmg member in:

the ubposfce direction will be'iree of ‘said

~rotating member, all being arranged to os- ..
) g o

ciliate; saidl oscﬂlaung”1‘,10111ber and thereby
romw “said ‘rotating member
6o In

an mtumu combustion enome the’..

70" -

combination of a-plurality of cyhnders eacn '

eo omprising & pumping chamber.and anex-. - .
75

pansion. chamber 1 .,.dd cylinders: being - ar-
}inoef1 in o -cirvele and (Lis’)osed Wlbh thé
pumping )

S]Ji,du\ \,\DAT]C-lO"l UlTTLLGIS

umber of cne. cyhm et opposed
-to-the expansion chamber of the adjacent - .
eylinder, means 1)10\1(‘1110 .communication

between the pumping dchIhDO“S and the Te-
Hfor “trans-

80

ferring gas from one to another, Tis't‘ohsfin .

said chmmms mL ans connoctmo the pistons

in oppomfl chamb bers, i oscﬂicmnw member
“and L rotating meniber conccummally jour-
and -to “said
means connecting: saick oscillating

naled relative to each  other
cynl-\'_er
member with gaid pistons, said os c111amn0

member hfwmo pockets: forrlad in-the f‘we

thereot opposed to said rotating member,
and rollers arranged in

said pockets and.

90

adapted. to be'u‘ bemveen said members so

as to constitute “wtﬂhet mechanismi, wherebs Y
the movement of said osciilating member in

..one Cih(%(, sion will cause the 1'0%‘&1011 ot ‘said

rotating member in a cox Je>pondmo direc-
tion and the movement of said -oscillating

free of saild rotating member, all being ar-
ranged 4o oscillate. said oscillating. member
by rotate said rotating member

in‘ ernal (*onxl)usmon engine, the

7o In
combins
comprlsmg & pumping chamber
pansion chaimber,

a plurality of cylmdels e‘tchv 4
and an ex- -

said ‘cylinders being ar- 105

95 .

“member inthe .opposite. (hrecuon will- be

100

ranged 1n a.¢i r'clc and, except one, all dig

osed with the
vhm]e oppor"

being arranged with its expansion- chamber
directed i o divec

*)umpmn chamber ‘of one -

4o the expansion chamber -
acent cylln(-eL, said-one cylinder L
1100 7o
ction opposite that of the. =

cxpm*xsmn ‘chamber of the other cylinders. .
and with its pumping chamber correspond- . -

ingly arranged with regard to the pump--.
115

chambers of
medmo

1110
means

said ‘other:  cylinders;
communication -between

“the pumping ‘chambers and . the- respective

expansion chambers . for transferring. gas

from one to another, pistons in said cham—»

bers, means connecting the pistons in op-
—posel chambers, an oseillating member con-
nected -to: said piston-connecting
rotating m mher and ratch
co ;nec‘zing said oscillati ting member with
said- rotating member, whereby. the move-
ment of said oscillating member in. one di-
rection will cause the rotation of said ro-
tating meniber i
movemen _
opposite direction will be free of said ro-

means, a -
ot nﬂechamcm .

120

125

in the same direction and the -
i of sald oscillating meniber in the



: t‘Ltlng membel all bemg (umncrea ‘to oscﬂ-,
- late: said osuhvtmo member ’cmd
rotate said-rotating membel

thereby

8: In an mternal combustlon engine, the

: comom:‘tmn of o plurality of cylinders, each
‘comprlsmg

] I‘Lmem(r chamber and an ex-

. pansion chamber, said ‘cylinders -being ar-
granved in a circle and, except one, ‘LH dis-

ST

5

.?posed with: the pumping chamLeL
cyhndel opposed to the expansion cham-’
ber of the adjacent cylinder, said one cylin-
Cder
“¢hamber “directed in
* that of the expansic

‘cylinders and wz’ch its pumping chamber
-corlespomhnOIy arranged with regard to

61 one

anged " with its e\p@nsmn
a divection -opposite

chamber of the other

3emn arr

the pumping clnmbers of said other cylin-

. ders, means providing -communication ‘be-
.~ “tween:the pumping chambers and the re-
220+

spective expansion ‘chambers ‘for trans-
ferring gas from one to another, pistons in

said chamoers, means connectm(r the plstons

1917,

1,352,127

in o‘)posud Ch‘lmbelb, an oscﬂutmo membet
and a rotating member conccntncahy jour-

-naled relative to each cther and to said
cylinders, means connecting said-oscillating.
member with said plsbons 'said 05011141,1n0:~

25

member: having poe tets formed in the face

thereof op‘)osed to said Totating member;
and rollers arranged in said por‘l ots and

adapted to- be‘lr between said members so as

to constitute mtcne« mechanism; -whereby

the movement of said oscillating tnember 11
one direction will cause the rotation of said

rotating member in a corresponding direc-
tion ‘and the movement of said f)%cﬂmfung

member in the opposite . cmedloﬂ will ‘be .
free o[ sald rotating member, all being ar-
. bJ

ranged -to oscillate said oscillating member _

and thereby rotate said rotating member.
Signed at Chlc‘wo ths 2d flay of

JOHN ',HENDERS_O'N.

October ‘
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