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FEIL TEH' , , Cili 

{ S.- 3?????? 

{{) i in exaci, descrip 
??? 's skilled in the 
{g?`t {O inake and use 
the 
T Les to intel'na, co ou SE 

? ??? and has for its main object to 
- icient eingi FC of simple CFR (}:{{? 

Sii” : ich the cylinders are ar 
?i\g i Feiation to the axis of 'o- 

i the engine 
y reciproc:ating pis 

that co-operate Witia a means YY. hich 
converts the treciprocating movement of the 
pisions into rota:y motiota Without the use 
of crank arms. 

è inother obiect: is to provide a internai 
{{}}}lii stion engine of the general type re 
fere to in Yhich time coi balstible ?i X:{g'. 
instead (; being admitted directly to the 
power cylindel's, is first drawn into suction 
cylindel's through ports controlled by alto 
matic valves, and thereafter admited to 
power (viinglers through ports ci) introlled by 
the pistons in said siction cylinders. Other 
oljects and desirable features of any inve:- 
tien wil be herein after pointed Out. 

Figure of the drawings is a verties: 
ongitu dinai Sectio ? view of my improved! 
engine, taken on the line - of Figure 3, 
looking in the direction indicated by the air 
I'{}WS. 

Figure 2 is a detail view of the inlet valve 
( : one of the suction cylinders. taken on the 
line 2-2 of Figure ... looking in the direc 
in im dicated by the arrows. 
Figure 2 is a cross-sectional view, illus. 

trating one of the connecting rods and the 
guideway in which it slides. 

iore 3 is an end elevational view of the 
engine, partly broken away so as to inore 
(earvi illustrate the con Stitcion o Same. 

Figure 4 is a development of the cam on 
the driving member that co-operates with 
*h? rollers on the connecting rod: and 

igure 5 is a transverse sectional view. 
taken on the line 5-5 of Figure 1, looking 
in the direction indicated by the arrows. 

I have lerein ilustrated my invention em 

Serial No. 436,131. 

Odied in a two-cycle engine having station 
airy cylinders arranged around a rotatable 
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 Soire of the cylinders exert 
pressure in a direction causing said drive 
shaft to rotate. I wish it to be understood, 
however, that my invention is not limited to 
a two-cycle internal combustion engine, as 
many features of my invention are appli 
cable to other kinds of machines equipped 
with ireciprocating pistons and a rotatable 
diri ving element operated by the movement 
(of said pistons, it being immateriai what the 
driving element of the engine consists of, so 
long as it is a rotating member to which 
pressure is applied from reciprocating pis. 
tons actuated by an expansible medium. 
When my invention is embodied in a two 

cycle internal combustion engine, as herein 
shown, the engine is equipped with tvy () 
groups of cylinders arranged on opposite 
sides of a rotating driving element and each 
g'Gilp inade tip of a piirality of units or 
Faii's of cylinders, each of which consists of 
a power cylinder and a suction cylinder. 
The power cylinders of one group are ar 
ranged in longitudinal align:rient, with and 
directly opposite to the power cylinders of 
the other group, and the pistons of iongi 
{ } dinally aligned cylinders are connected to 
gether so that they will move in unison. The 
Staction cylindel's of the respective groups 
re arranged in a similar mannel, preferably 
between the power cylinder's, and the pistons 
: the longitudinally aligned suction cylin 

clers are also directly connected together so 
that they will nove in unison. the cylinders 
of both groups being arranged in Symmetri 
cal relation around a rotatable drive shaft, 
that extends parallel to the longitudinal axes 
of the cylinders. 
The suction cylinders are used to draw a 

combustible mixture from a carburetor or 
other suitable 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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pistons have a relatively high operating 
speed and the driving member has a rela 
tively slo V; operating speed. 

The power cylinders and the suction cyl 
inders of the respective groups are arranged 
in pair's SO as to form Separate units, each 
of which is composed of a suction cylinder 
and a power cylinder, the suction cylinder of 
each limit being utilized to draw a combus 
tible charge frolin 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 theireafter inapart 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 in 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 
ing so constructed that each piston will make 
five cycles during each complete cycle of Op 
erations of the drive shaft. I 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 
scribed 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 are 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 
inner ends of said cylinders. Each unit also 
comprises a discharge passageway E, 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 
ing into an exhaust manifold E, shown in 

3. 

Figure 1, that is of cylindrical shape in 
general outline and which may be connected 
eithel' to a separate discharge pipe Or to a 
di Scharge pipe Eº common to both exhaust 
nanifolds, as shown in Figure 1. In the 
engine herein illustrated each of the exhaust 
manifolds E" is of ring foran in general out 
line, as shown in Figure 3, and is provided 
with lugs 12 through which bolts or other 
suitable fastening devices 13 pass SQ as to 
Secure Said manifold to the particular cyl 
inder block which it surrounds. Eaclì 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 
intake manifolds comprising an annular por 
tion i4, as shown in Figure 3, provided with 
a plurality of radially-brainching portions 15 
that form closures or heads for the ends of 
the Suction cylindei's of One group of units. 
aid intake manifold F 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 it, t, 2) and at (see Figure 3) that 
communicate with Separate and distinct pas 
Sageways in the annular portion 14 of the 
mainifold which lead to separate and distinct 
suction cylinders. In other words, the intake 
manifold of each cylinder block is so con 
stricted that separate and distinct vertical 
gas inlet passages are provided for the dif 
ferent Suction cylinders in the block and the 
exhaust manifold of each cylinder block is 
of ring form or of such shape that the escap 
ing burnt gases can flow in either of two di 
rections after entering the exhaust, manifold. 
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 pi 

vided with an automatic inlet Valve 1 a 
ranged preferably in the head of the cylin 
der, as shown in Figure 1, and the piston S 
in said suction cylinder is in the form of a 
hollow member provided in its head or outer 
end with inlet ports 18 controlled by an auto 
matic valve 19 and provided adjacent its in 
ner end in the side wall portion of Saine with 
ports 20 which line up with the ports 9 in the 
side wall of the suction cylinder in which it 
reciprocates at a certain point in the cycle 
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 I 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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operates and held against its seat by springs to Said watei' jackets are tapped to the 
u 7", as shown in Figure 2, said valve 1 be- ets at the tippei side of the engine, the 

ing ai'i':nged on the ishihet side of the head IF i pipe3 24° ti:Otgi vhie the Hoi, syaier 
Of the cylinde' and ined in position by : ^{??? ?;'(); { the i Gwer 

... . . . Figuire 1. 70 
civilinders secures 

Cf the engine, 
? 

i bolt or other Suitaibie fi:stening eyi 
er and This Hethod of cooling . passes thi'ough the head of he cy 

through the valve, as shi win in a. * the cylinders 
valve 13 in the pistor is a:''si tè siyafii, alii caU28:e3 

cool Yªya ter ca 

side of the piston, as shov,; i. 
and is pressed out W:i'dy 

TT - OS Y ??, ?? :G: 
title 

SO for as . 
cº o con 

ated in the cylinder 
GVCS C. Se 

matically and adriit a cl 
from the gas passageva 
fod F that, eads to Sa. 

| alio 
- yrlilind; 

O it its simplicity, low 
the ease with which 
asserraiolled o ' disas- 83 

in nay in proved engine the 
ng eleinent of the engine may 

consist of a ring-shaped member A, to the 
apposite sides of which the cylinder block 
are bolted. The cylinder blocks are of such (3) 
design that they can be cast, easily and ma 
chined with minint 2Rn troti ble and expense, 
and while it is inninatelial whether the 
heads of the cylinders in said blocks are in 

in the opposite direction, namely, to t 
looking at Figure 1, the 
the head of the cylinder closes a 
valve 19 in the piston S opeis a 
the charge to flow into the inte 
piston. At this tine, }} a: - - - 
torn $3' is limoving ot:tya:"«Ay bzr; 7.?imat ma:23, 
be termed its charging sticke, the ports 20 
at the inner end of said piston :3'e closed, 
due to the fact thatë, they are ti'a yeling over tegir or removable, i prefer to make the 225 
an imperforate portion of the side wall of heads of all of the cylinders renovable, the 
the cylinder, but at a ce; tail point in the heads of the Staction cylinde's being formed 
charging stroke of said piston the ports 20 by poitions 5 on the intake manifold F that 
therein irove into aiigi neit with the cits secured to the cylinder blocks by fasten 
9 in the inner end portion of the side wini devices 15 and the heads of the power 

cylinders being formed by plugs 22 that of the suction cylinder, thereby perinitting 
the charge to escape fron the interior of ti e Screwed into said cylindel's, as shown i: 

gure 1, providing ready access to cyl piston through the ports 20 and 9 into the -8. 
inlet passageway D, and thence into the indel's for the examination and removal of 
power cylinder P of the unit { carbon, etc. The exhaust, Yaanifolds E are 105 
ports 10 in the inner eind pot' ?? compact and surrorind the cylinder blocks 
power cylinder. During the outward stroke it. Stich a way as to utilize the exhaust, gases 
of the piston in said pover cylinder the for heating the intake Yanifold through 
charge in said cylinder will be corressed which the incoming gases ass to the stic 
and at the completion of the orthward or coil- tion cylinders. The suction cylinders 10 
pression stroke of the piston the compressed through which the gases pass to the pov, 
charge is fired or ignited by a Spail, plug or cylinders are surroulided by the cooling 
other suitable ignition device 22 in the head water coimon to the power cylinders and 
of the power cylinder, thereby in parting a stiction cylindex's like aid contained in each 
power impulse to the pistol P. Then the of the water jackets surrounding all of the 115 
power piston P reaches such a point, during cylinder's grouped on each of the cylinder 
its power stroke that it uncovers the ports blocks. When the engine is in operation the 
in the inner end portion of the power cylin- temperattle of the cooling water will be 
der, the barit gases in said cylinder escape raintained as hearly as ossible at 180° F. 
through the ports 11 into the discharge pas- This, in connection with the preheating of 120 

ge the incoining gases by tilizing the waste sageway E and thence into the discharg VM" - 
manifold E. The power piston of heat from the exhaust manifold, insures 
inii, is preferably provided with a deflector thorough vaporization of the fuel betors, 

he 

G. 

23 arranged so as to deflect, the gonalistible reaching the power cylinders. Koreover, 
charge towards the eind of the power cyli the exhaust manifolds are of such design 2.25 
when said charge is admitted in- that they allow the burnt gases to escape 
der. from the cylinders in either direction of 
Water jackets 24 are provided for the least resistance around the cylinder blocks, 

cylinders of the engine and the pipes 24a passage being provided either way to a 
through which the cooled water is supplied cominor opening, thus permitting the burnt 388 
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gases to escape without creating back presa 
sure in the power cylinders. 

Having this described iny invention. 
3 what I claia as new and desire to Secure 

by Letters Patent is: 
1. An internal coliustion engine, coil 

prising a rotatable driving member, two 
rotos of opposed cylinders arrange groups or, opp y ???? 

around said driving mneinberin parailei i cil 
tion to sale made up of a plurality liaits, 
each of which comprises a power cylinde: 
and a suction cylinder, reciprocating pistoins 
in said cylindel's, devices that connect to 
gether the longitudinally aligned pistons of 
opposed Cy. 3 cain oil Said driving 
member operatively connected with said de 
vices for reciprocating Saine, an autoliatic 
waive associated with the Suction cylinde 
of each unit, foi mitting a con: buStilio. 
mixtire to sane when the pistoin therein 
moves in one direction, and leans for caus 
ing the charge disaited to said suction cyl 
inder to pass through the piston therein 
enter the co-operating power cylinder of the 
unit when said Suction piston noves in the 
opposite direction. 

2. An internal combustion engine, com 
prising a rotatable driving member, two 
groups of cylinders a rangedi in longitul di 
na alignment Wiülà, each, other' ai) in parali 
iel relation to the axis of rotation of Said 
driving member, each of Said groups being 
inade up of a plurality of liais coniposed 
of a suction cylinder and a power cylinder 
equipped with pistons, connecting rods 
joined to the pistons of longitudinally 
aligned cylinders, means for trans initting 
movement from said connectiig rods to Said 
driving member, and means whe 
the engine is in operation - 
charges will be drawn into the Suction cyl 
inders of opposed it inits of Said gipolips al?nd 
then introduced into the power cylinders of 
said units and fired. 

3. A two cycle internal combustion engine, 
comprising a plurality of power cylinders, 
a plurality of suction cylinders arranged 
intermediate said power cylinders, recipro 
cating pistons in said cylinders, autoimatic 
valves for admitting charges to said sliction 
cylinders when the pistons therein move in 
one direction, means for permitting the 

charges in said Staction cylinders to pass 
through the pistons therein and enter the 
power cylinders when said suction pistons 
move in the opposite direction, and admis 
sion and exhaust ports in the power cyl 
indei's controied by the pistons i: said 
power cylindel's. 

internal coiniotistion 4. A two cycle 
engine, coin}}'ising poise; cylinders, Suction 
cylinde's inged intermediate said power 
cylinders, automatic valves for admitting a 
combustible aixture to said Sction cyl 
inzie's, each Ci said suction cylinder's being 
connected with One of Said power cylinders 
by ports through which the charge can pass 
from the Sction cylinder' into the power 
cylinder, pistons in said suction cylinders 
for drawing the combustible Yixture into 
said suction cylinders and thereafte: Con 
troliiing the escape of said haixture into the 
power cylindel's, and pistons in said power 
cylinder's for cutting off the di: nission of 
said mixture to said cylinders and the escape 
of the burnt gases from Saic power cyl 
inders. 

5. A two cycle internal cor Yabustion 
engine, compilising a rotatable drive shaft, 
a group of cylinde's ai'i'anged in the form 
of an annular ring around said drive shaft 
and comprising power cylinders and Suction 
cylinders arranged in alternate relation, 
pistons in said suction cylinders for draw 
ing charges into same and thereafter ad 
initting said charges to the power cylinders, 
pistons in said power cylindel's for govern 
ing the admission of the combustible mix 
ture to said power cylinders and the escape 
of the burnt gases from Saine, and an ex 
haust, manifold arranged in such a manner 
that the gases escaping through Same heat 
Said suction cylinders. 

6. Á two cycle internal combustion 
engine provided with a cylinder block of 
annular form equipped with a plurality of 
suction cylinders and a plurality of power 
cylinde's, an intake manifold having por 
tions that form heads for the suction cyl 
inders, and an exhaust manifold of annular 
shape surrounding said cylinder block and 
communicating with exhaust, ports leading 
froin said power cylinders. 
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