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Po all whom it moJ concern

Bo it lnowsn ¥ LRI
zen of b vesidin
Lowis, & antad
and usef ',TL‘
ternal-{
Tolipvring 3,
tion, sueh skilled in the
b to :", make and use

Thig ralates to internal combus-
tion e as for its main ohject to

provide engine of simple con.
strietion, the cvhinders are av-
ranged in parallel velation to the axis of ro-
tation of th vl - of the engine
and ave cquipped reciprocating pis-

tons that co- opof‘ato with a means ‘\Thwh
converts the reciprocating movement of the
pistons into rotary motion without the use
of crank arms.

tnother obiect 'is to provide an internal
combigiion engine of the general fype re-
Terred to n which the combustible mixture,
instead of being admiftted divectly to the

power cy?'nde‘x's, is frst drawn into suction
'V"ndC!'“ through ports controlled by auto-
matic valves, and ‘ihere&fto‘s: admitted to
pewer eviinders through ports controlled by
the pi,wn“ in said suction ¢ V‘ nders. Other
oliects { desi ,"ﬂﬂe featuves of my inven-
tion. Wnl o heveinafter pointed oul.

l of tnc 11 awings s o verbleal
ettndinal gectional view of mv improved
(‘,"‘O'mc taken on the line 1—1 ot Wigure 3,
Tooking in the diveetion indicated by the ar-
TOWS,

Ifigure 2 is o detail view of the inlet valve
ot one of ﬂn suetion pvha ders. taken on the
line 2—2 of Tigure 1, Iooking in the divec-
Hon indicated by the arrows,

Figure 2* is a cross-sectional view, illus-
ivating one of the connecting rods and the
p‘u’dowq“ in which it slides.

Meure 3 18 an end elevational view of the
engine, partly broken away so as to mors
cleariv illustrate the construction of same.

Tigure 4 is a development of the cam on.

the driving member that co-operates with
the rollers on the connecting rods: and
Higurve 5 15 a transverse sectional view.
taken on the ling 55 of Wigure 1, looking
in the direction indicated by the arrows.
T have herein illustrated my invention em-
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ocied in a two-cycle engine having station-

ary (Vhﬂders arranged “around a rofatable
drive shaft that extends parallel to the longi-
tudinal axes of the cylinders, which drive
shaft is provided with a member on which
the pistons in some of the cylinders exert
pressure in a direction causing said drive
shaft to rotate. I wish it to be understood,
however7 that my invention is not limited t t0
a two-cycle internal combustion engine, as
many features of my inveution are appli-
cable to other kinds of machines equipped
with 1e01m-oc&tmg pistons and a rotatable
driving element operated by the movement
of said pistons, it being immaterial what the
driving element of the engine consists of, 50
long as it is a rotating member to which
pressure is applied from reciprocating pis-
tons actuated by an expansible medinm.

When my invention is embodied in a two-
cycle internal combustion engine, as herein
shown, the engine is equipped with two
o r)m)c, of cyhnder arranged on. opposite
sides of a rof tating driving element and each
gronp made up of a 1)7'1rallt\7 of units or
pairs of cv!ﬂoeru, each of which consists of
2 power cylinder an"’t a suction cylind
The power cylinders of one group arve ar-
ranged in ]0n01tuﬂmai alignment with :md
f]lrecilv f)p])os7te t0 z,be power cylinders of
the other group, and the nistons of longi-
tudinally ahmled C\‘h ndars are connected to-
gether o that 1 they will move in nnisen. The
uetion cvlinders of the respective groups
re arranned in a s 1m11‘1r manner pwfer'\bl”
tween the power cylinders, and “the pistons
the longitudinally aliened suction cylin-
rs are also directly conne CEE] together so
that they will move in unison, the P“hndors
of both groups being arranged in symmetui-
cal relation arvound a rotatable drive shaft
that extends parallel to the longitudinal axes
of the cvlinders.

The suction cylinders are used to draw a
combustible mixture from a carburetor or
other snitable source of supply and admit
said combustible mixture to the power cylin-
ders wherein the mixture is compressed and
then fired so as to impart power impulses to
the driving element, and the flow of the com-
bustible mixture into the power cylinders
and the escape of the burnt gases from said
cylinders is controlled by the pistons in said
power cylinders.
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Referring to the drawings which illustrate
the pi‘@xerrﬂd form of my invention, A
designetes the main supporuu;g frame of the
engine which consists preferably of a sub-
stantially ring- slml)efl mﬂmbar provided
vith feot or base supports 1, and B desig- <
nates two cylinder blocks arvanged at oppo-
site gides of the member A and connected to
same by 1 ‘15&1331]10 devices 2 that extend hori-
zontally through co- ﬁpe"atn‘o fianges 3 and
3% on, zhe suppor A ‘IPd on the

mem 0”1“ u,

cylinder blocks as shown
in 71@ 1 ‘e i, <kr bioeks
> o:‘f a-hlulul o1m i

pam d 1‘0L<‘° Llluu
(1 also pro ovided with a
rizo ﬂLml‘T— Lsoose& d;’r*e

aring 4 of each cylinder

]

bl >l by a vertically- (‘”‘pospd
T4 |

w I with 'am‘ﬂhf—dlspoqoq ribs

or gus as to reinforce and

gt 1'0‘\,; hen Hach of the

evlinder b f power

cvlmders ¥

S T G

lliULJu [t
power ’”y"l"&
5 UQOV\'H i

o b

—
sl 7

st :
ki L
cyili ht suctl
. T
ran 1S, each
DOV
i

.

[

n
e
v o]
arranged
other

aIoUPS m'e
ment with each

neecting
Q

CLross

posver pl:‘to s B oand sv c-L on 1)15‘:011,3 =y re-
spectively, the J}rgned power pistons being
vigidly connected together by (onﬁecmug
vods 2 and the aha_ d s mtio 1 pistons be-
in idly connected to; by connecting
rods 52, ag shown in Bigzme Ti' Said con-

o rods are 'n‘c rably T-shaped in

1

in Hgive 29

in suppor ting
culde n““nﬂwc:‘&
and ax

@ 7

.

or blocks § ave moﬁ,

they tuke up the usts of the pis-
tons and f:ui&e 4 2 line r“r"l-
sl to the longit of tng cylinders,
thev allow the plst move freely in

ozs to
Tind

their respective eyl whout undu
friction o1 side thi e walls of th
eylinders, thus vedueing wear on the piston
and cylinders to a minimun. The onn c’l
ing rods can be of any i
Lmnm shape, and the guide members 6 can
be mounted in any ,)1’“ ferred mannei‘, 30
Iong as they form »igid guic

hold the connecting vods in D
with each other and paralle
tudinal axes of the eylinders.
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win in Fignre 4, and }w ing
1 made up of a plura htv
1110111&1., stra 1wlt Planes y that
J\er and which arve dis-
hat cach of the rollers
from one In-
nE pinne Y 'mﬂ'
U;“
gy and H‘r: 1.1';5;7.
'?ﬁ 5V irhz‘zt make

" the power 7\1b

iorme (1

i haw )m(’:ic“ﬂv a uniform n‘,)QCd
thr )‘w'"ir:wi ite ombive vorking stroke insteac
of o veed, as in an infternal com-
bustion en £ ""Uf‘ i which the pis-
ton conne joined to a crank arm
on 2 ThlS is o very

AOLHI]
ot
it

51«“&3\1\, ie g it insm‘f“‘

ne tarning
eftort on the B } orbional
to the pressure s of the gases in uh cylinder)

at ail points of its work ila strake, thus con-
ver aﬂ;l’f a greater degree of the ex tremely
high: ature that exists ot the explosive
moment, into actual work instead of driv-
off an exc monm of the heat into
the water of the cooling svstem s ound-
ing the cylinders. .Lcov‘(hn(»ly ny efigine 18
sccuomical in the consumption of fuel; the
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pistons have a relatively high operating
speed and the driving member has a rela-
tively slow operating speed.

The power cylinders and the suction cyl-
inders of the respective groups are arranged
in pairs so as to form separate units, each
of which is composed of a suction cylinder
and a power cylinder, the suetion cylinder of
each unit being utilized to draw a combus-
tible charge from a source of supply and
admit said charge to the power cylinder of
the unit, and the piston in said power cyl-
inder being utilized to compress the charge
and thercafter impart a power impulse to
the driving member when said compressed
charge is fired. Accordingly, the engine
herein illustrated may be said to comprise
eight units arranged m two groups of four
units each, one of said groups being located
at one side of the driving element C’ of the
engine and the other group being located at
the other side of said driving element. The
rib C* on the driving element C’ may have
any desired number of high points, the driv-

=% ing member of the engine herein shown be-

ng so constructed that each piston will make
five cycles during each complete cycle of op-
erations of the drive shaft. T also prefer to
arrange the cylinders so that cylinders of
the respective groups which lie diametri-
cally oposite each other across the drive
shaft will fire simultaneously and the cyl-
inders of each group will fire one after the
other. In other words, the power cylinders
of the respective groups which are disposed
at an angle of 180° to each other will fire at
the same time and the power cylinders of
each group will fire in regular order or in
succession. By designing the engine so that
the cylinders fire in the manner above de-
seribed vibration is reduced to a minimum
and the side thrust which a power piston of
one group exerts on one side of the driving
member C’ is balanced by the side thrust
which the opposed power piston of the other
group exerts on the opposite side of said
driving member, the power from both pis-
tons being applied in a direction to cause
said driving member to rotate.

As all of the units are of the same con-
struction, I will only refer to one unit in the
specific description of the units. The suc-
tion cylinder and the power cylinder of the
unit arve connected together by an inlet pas-
sageway D provided at its opposite ends
with ports 9 and 10 that terminate in the
side walls of the suction cylinder and the
power cylinder, respectively, adjacent the
mner ends of said eylinders. . Fach unit also
comprises a discharge passageway ¥, shown
in Figure 5, which is connected by means of
ports 11 with the inner end portion of the
power cylinder P of the unit, the discharge
passageways E in each cylinder block lead-
g into an exhaust manifold E’, shown in

2

Figure 1, that is of eylindrical shape in
general outline and which may be connected
cither to a separate discharge nipe or to a
discharge pipe K2 common to both exhaust
manifolds, as shown in Figure 1. In the
engine herein illustrated each of the exhaust
manifolds I is of ring form in general out-
line, as shown in Figure 3, and 18 provided
with lugs 12 through which bolts or other
suitable fastening devices 13 pass so a3 to
secure sald manifold o the particular cyl-
mder block which it surrounds. Xach cyl-
inder block or group of units is provided
with an intake manifold F preferably con-
structed so that it will form the heads of the
suction cylinders of the particular cylinder
block with which it co-operates, each of said

[aTs
=0

Peled
intake manifolds comprising an annular por-
tion 14, as shown in Figure 3, provided with
a plurality of radially-branching portions 15
that form closures or heads for the ends of
the suction cylinders of one group of units.
Said intake manifold H is also provided with
an inlet portion 16 leading from a carbureter
(not shown) or any other suitable supply of
combustible gases and divided into a plu-
rality of vertically-disposed ducts or pas-
sageways £, u, v and w (see Figure 3) that
communicate with separate and distinet pas-
sageways 1n the annular porvtion 14 of the
meanifold which lead to separate and distinet
suction cylinders. In other words, the intake
manifold of each cylinder block is so con-
structed that separate and distinet vertical
gas inlet passages are provided for the dif-
ferent suction cylinders in the block and the
exhauvst manifold of each cylinder block is
of ring form or of such shape that the escap-
mg burnt gases cen flow in either of two di-
rections after entering the exhaust manifold.
I make no claim herein to the divided intake
manifold and to the circular exhaust mani-
fold, as these features of my invention are
claimed in my co-pending application Serial
No, 570,707, filed June 24, 1922,

The suction cylinder of each unit is pro-
vided with an automatic inlet valve 17 ax-
ranged preferably in the head of the cylin-
der, as shown in Figure 1, and the piston 57
in said suction cylinder is in the form of a
hollow member provided in its head or outer
end with inlet ports 18 centrolied by an auto-

matic valve 19 and provided adjacent its in-'

ner end in the side wall poirtion of same with
ports 20 which line up with the ports 9 in the
side wall of the suetion cylinder in which it
reciprocates at a certain point in the cyele
of operations of said piston. Various types
of automatic valves 17 may be used for gov-
erning the admission of the combustible mix-
ture to the suction cylinders, but T prefer to
provide each suction cylinder with a valve
consisting of a disk-shaped piece of thin
metal arranged over inlet ports 17> in the
head of the suction cylinder with which it co-
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ing arvar gbd on the inne

of the cylinder nud veiu
bolt or other s
passes th ough
*‘11'011;9

<"fic o: th— piston, as shown

ton & ¢ nNw

looking igure 1,

ated in the eyilinder & 1s i
moves canses the injet valve to con-
mtmmiy o chavg erein 1i-
from the g i icity, low

--,asd with which

3 or disas- 8
ved engine the
¢ le engine may
a ving-shaped w :ber \L; to the

fold B th

cylinder, Therca
in the opposite
looking at Fi
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consist (‘1

: opposite sides of hmd uhe 5 or blocks
lm Qlw‘lﬂp to flo are bolted. The "'1111(?0“ blocks ave of such 60

4

piston, At this design thet they can be cast easﬂy and ma-

ton 9 Is moviag ocubw may chined with minimum trouble and expense,
be termed its uhfu‘mm” st oke, U s 20 an d while it is immaterial whether the
2t the inner caud oY histon osed, heads of the cylinders in seid blocks are in-
due to the fact tha i: traveling over te rﬂl or removable, I p '?' er to make the 83
an imperforate pon on <f the gide wall of 1 of all of the CVP s removable, the
the cylinder, but at a certain poi che ] ;" Lle suction cj /mm re being formed

i

5o
o

charging stroke of said piston &
therein move into an.p;‘ £ wi
9 in the inner end porticn of ¢
of the suction cylinder, ﬂmre‘v
the charge to escape from uhv i
piston through the ports AJ(‘

v portions 15 on the intake manifeld ¥
are secu od to the ¢ jh“ﬂe Lm -leg by
ing A"mms 15 and the heads of the power 100
cylinders being formed by plugs 22* that
screwed into said eylinders, as shown in
gure 1, providi md aceess 1o 051

inlet passageway D, inders for the examination “u@ Ter mv'll ot
power cylinder P of the unit carbon, ete. The exhaust manifolds 1/ 105
ports 10 in the inner end p compact and surrownd the eylinder 01001'
power cylinder. During the outwa mn sueh 8 mV a8 to utilize the e"mw g

of the p,f on In said power --yhn for he the lmal*e manifold J}"o 1oh
charge in said cylinder will be com which incomi: pass to the sue-

tion ¢ylinders. Tho uction  cylinders 110
through T*l ich the gases pass to the powe
"Trlmdﬁ*‘“ we surrounded by the cocling
water common to the power cylinders and
stction eylinders alike a nd o mxﬁ‘nm’f] in each
of the water i Toun ;7 ing oll of the 115
cyvlinders grovped on sach of the cvlinder
blocks. TW hen the engine is in operation the
ure of the cooli water vlﬂ e

and at th 000“101eu»’)11( ' the ontward o
pression stroke of { the piston the comp:
charge is fived or ignited by o sp
othe" suitable 1gnition deviece 92
ot the power than thereby
power impu Lse io the p.mo,u P
power piston P *'de‘e such 2
its power stroke that it uncovers the po

ol

~
K]

0011
o

"in the inner end po, iion of the power c‘ylin- tem 991‘?1 ceol
der the burnt gases in said eylinder escape maintained as nearly as possible at 180° F.
through the ports 11 into the disehs This, in connection “with the prehe ating of 120
4

80

the Incoming gases by mﬂsmb the waste
o g} heat frem the ex wust o mroh msures
horough vaporization of the fuel hetors
roaching the power cylinders. Iforeover,
the exhaust 1‘*31 Luhs are of such design 12
that they allow the P\U“ﬁ oages to escape
der. from the cyhndm’ in either direction of
Water 1“cket 24 are s least vesistance fv:ound the cylinder blocks,
cytinders of the enginc and the pipes 24 passage fvm'"g’ rovided either way to a
1 Y

which the cooled water common opening, thus permitting the burnt 8

sageway B and thence imbo the discl
manifold /. The power piston P’ of
unit is preferably provided with a defi
23 a Ldi‘rﬂnged 50 as to \«f‘ﬂfmu the ¢
charge t OW““QS \,ho ﬂnd ot tbn Bower
When gaid char
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gases to escape W}Hmm creating back pres-
sure in the power cylinders.

Having ihu:} deser 1b% my Invention,

2

what I elaim as new and desire to secure
by Letters Patent is:

1. An ;ntﬂlnam
prising a le d"w ng men ber, two
groups of opposed Cﬂmuer% arr fmgje-i
around said dz Tving member in pa railel vel
tion to same made up of a plurality ¢ S,
each of which comgnseo & power cylinder
and a suction cylinder, reciprocating pistons
in said cylinders, devices Jmt neet to-
gether the ic»n@ltx” nally ol tons of
opposed cylind & eam ( \71“;
member operati onneoted 3
vices for 1‘8011)}.\)L2lt111(“ same, an m,i_tozz-m.g
valve associated ¢ oactlon 1
of each unit a o mLL tmic
mixtur the piston thereln
moves in one dirgchion, and means for cats-
ing the charge adm itted to said suetion oy i
inder to pass S throw gl the piston therein an
enter the co-oper atin g power cyi'nder of the
unit when said suction piston moves in the
opposite direction

9. An internal combustion sngine, com-
prising a retatabi '

-v)/l
rotat

et
5
TELY (

table driving
groups of cylinders arranged
nat ﬂhonmena, with each ot
lel relation fo the axis of rota s
driving member, each of said groups being
made np of o plurality of units |

of & suction cylinder and a power cylinder
equipped with plS tons, conne
joined to the pistons of

aligned cylinders, means Yor
moverent from said conne C%“" &
driving member, and mez
the engine Is in operation
(‘hfu'ges Wlﬂ be drawn into the suction oyl
inders of Oppos sed units of said groups and
then introdueed into the power
said units and fred

3. A two cycle internal combustion engine,

comprising o plurality of power cylinders,
a nhwhty of 011&10"1 eylinders ar rangod
intermediate said power cylinders, recipro-
cating pistons in said C:)'].iﬂdulu; automatic
valves for admitting charges to said suction
cylinders when the | pistons therein move in
one direction, means for permitting the

m(is ¢

G SN(L

g

mf‘“’ﬂhst’s )

AT Y
‘RS

3
oy linders

S

charges in said suction eybnders fo pass
through the pistons therein and enter the
power ¢y when said suction pistons
move in the opposite mracivoh, and whms-

and

sion exhaust ports in the pewer cyl-
inders controlied by the pistons in said
power cvlmﬂﬁl
4 ,fia ’mo cycle inmternal combustion
comprising power cylinders, suction
nged intern odmie said power
s, automatic valves for admitting =
bl fni"“}'e to said suctl vi-
inders, each of said suction cyli ing
(-omfm'ne'! ~ one of said
X ugh which the ¢l
n()ll ‘;he suction cylinder in
cylinder, pistonsg in said suct
for drawing 'izhe coimmbusti n}n
said '%HCLluh cvlin &ovs and ther
trolling the escape of sai
power yuwlcr‘ nd pigto
‘:;;']indel's ?0“ cutting off the &
said mixture to said 31 nders and the escape
of the ou*nt gases from sazid power cyl-
inders,

combustion
dvive shaft,

two cycle: internal
engine, compuising a rotatable
a group of cylinders arvanged in the form
of an annular ring around Smd drive shaft
and "omm'm ng power cylinders and snction
cylinders arrmbec’ in alternate  velation,
pistons in said suction cylinder° for 61“1W—
ing charges into same and thersafter ad-
mitting anidl charges to the power ¢yl m&m‘
mmons in said power cylinders for govorn~
ing the admission of the combustible mix-
ture to said power cylinders and the escape
of the burnt from same, and an ex-
hau {, manifold arranged in such 2 manner
that the gases sscaping 111“ﬂugh same heat
said suetion cyhnaers

8. A two cycle internal combustion
engine provided with a cylinder block of
annular form equipped with a plurality of
suction cylinders and a p]“'“‘“]lt] of power
cyinders, an Intake mwmiol d haviag por-
tions that é ovm heads for the suction cyi-
inders, and an exhav sL renifeld of ilfll’llﬂ‘ll’
shape surrounding said cﬂinde* block and

ominunicating Wltl exhaust ports leading
from said power cylinders.
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