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Âpplication filedi ?tane 

My invention relates to internal combus 
tion engines, and the primary object of the 
invention is to provide an engine embody 
ing an intake or supply cylinder and piston 
and a firing or power cylinder and piston, 
2 he supply cylinder being connected to the ???? 8 3 

ing from the supply cylinder into the power cylinder, the duty of the supply cylinder 
and piston being to take in a combustible 
charge and transfer the charge or nuixture. 
through the transfer passage into the power 
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cylinder, the power cylinder and piston op 
erating on the two cycle principle. 
A further object of my invention is to 

eliminate a number of working parts ordi 
narily employed in four cycle engines such 
as camshafts and gears, valve tappets, push 
rods and practically all of the valves, espe 
cially the exhaust valves which burn and 
warp and otherwise cause trouble. 
- Another object is to provide an engine 
with fewer working parts whereby the same 
will bie quieter running and can be manu ?al ('- 
tured rat a smaller cost. 
A still further object of my invention is 

to improve upon two cycle engines So that 
to air or mixture used for combustion is 
talken into the crank case but is taken in the 
cylinders above the pistons, thus doing away 
with the necessity of having an air tight 
crank case and, when more than one cylinder 
is used, doing away with the separate air 
tight » compartinents in the crank is case for 
each cylinder, the advantage of taking in all 
of the air or mixture above the ptons be 
ing to allow the lubricating oil to be scar 
ried in the ‘’cranik case so that the bearings, 
pistons, cylinder's and walls can be colled 
properly by the Splash or pressure systems. 
With the above general objects in view, 

and others that will becoile apparent as he 
natuure of the invention iš better understood. 
the same consists in the novel form, coupina 
iion and arrangement of parts hereinafter 
more fully described, shown in the accom 
panying drawings and claimed. 
In the drawings wherein like reference 

characters indicate corresponding 
throughout the several views, F 
Figure 1 is a longitudinal sectional view 

of an engine constructed in accordance with 
the present invention, 
Figure 2 is a side elevational view of an 

parts 

power cylinder by a transfer passage lead 
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engine having two cylinders connected by a : 
transfer passage in a different way so that 
no valves are required in the cylinders, 

Figure 3 is a transverse section f ken sub 
stantially upon the line 3-3 of Figure 2, 
?d - w 

Figure 4 is a transverse section taken sub 
stantially upon the line 4-4 of Figure 2. 
The engine shown in Figure 1 embodies 

a crank case 5 in which is..journaled a crank 
shaft 6 and upon which is secured a block 
embodying a plurality of cylinders arranged 

k. 

În a longitudinal row, there being a pair of 
working or power cylinders 7 and a pair of 
intake or supply cylinders, S which alternate 
so that one supply cylinder is disposed e 
hind each power or firing cylinder. - 

Pistons 9 reciprocate in the power cylin 
.ders 7 and pistons 10 reciprocate within the 
supply cylinders 8, connecting rods 11 re 
ing provided for connecting tine pristons to 
the cranks of the crank shaft 6 whereby the 
lutter is rotated when tle power pist (ons are 
reciprocated by the explosions in the power 
cylinders 7. The cranks of the shaft (3 are 
so disposed as to secure simultaneous up 
war () outwart ovement of one power 
piston 9 and one supply piston () while the 
other power piston 9 and supply piston 10 
are noved in wardly or downwardly. How 
ever, it is to be understood that the nun 
ber of cylindel's may ary without departing 
from the spirit and scope of the invention. 
The supply cylinders 8 are preferally 

shorter than the power cylinders 7 so that 
the pistons 10 will be uno vel practically to 
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the tops of the supply cylinders 8, aid a water jacket 12 is referably provided for 
an obvious purpose. r - ~x- 
The power cylinders 7 are provided with 

exhaust ports 13, one port 13 being provid 
ed for each power cylinder intermediate the 
ends there of so. that the same will be un 
covered immediately prior to the time when 
the power piston 9 reaches its innermost po 
sition, and whereby such port 13 is covered 
by the piston 9 at all other times. In a like 
manner, the supply cylinders 8 are provided 
with side intake passages or ports lik adapted 
to be placed in comunication with a suitable º 
charge forming device, such as a carburetor, 
by means of an intake manifold or the like. 
The ports 14 are covered and uncovered by 
the pistons 10 in the same manner as that 
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above described with respect to the ports 13 
of the cylinder, and in this way no supply 
or exhaust valves are required. . 
The top of each supply cylinder is placed 

in communication with the top of the adja 
cent power cylinder 7 by means of a trans 
fer passage 15, and the outlet end of each 
transfer passage 15 is normally closed at the 
top of the adjacent power cylinder by 

10 means of a spring seated valve 16 which 
normally seats upwardly or outwardly. 

Each transfer passage 15, is provided at 
a point between its ends with an air inlet 
port 17 which opens to the atmosphere, but 

15 which is normally closed by means of an outwardly or upwardly seating check valve 
18 having a seating spring 19. 
As each piston 9 travels downwardly or 

inwardly in its power evlinder 7, the cooper 
20 ating supply piston 10 will travel upwardly 

or outwardly in its cylinder 8, as is ap 
parent. " . . 

When a supply piston i0 travels down 
wardly or inwardly in its supply cylinder 

25 8, the valve 16 of the transfer passage 15 
associated with the cylinder 8, closes the 
transfer passage so as to make or provide 
an air tight compartment above the piston 
10 whereby s, suction is created in the cylin 

30. der 8 which effects opening of the valve 18 
and causes air to be drawn inwardly so as 
to fill the transfer passage 15, which air is 
not mixed with any fuel. When the piston 
10 approaches the lower or innermost posi 

35 tion thereof, the inlet port 4 is uncovered 
and the suction which still exists in the cyl 
inder 8 causes a charge to be drawn into 
the latter above the piston 10 behind the 
charge of air which was drawn through the 

4 is port 17. As the piston 10 again travels up 
wardly or outwardly, it covers the intake 
port 14, trapping and compressing the gas 
mixture in the top of cylinder 8. As the 
piston 10 approaches the extreme upper or 

45 outermost position of its stroke, the piston 9 
in the cooperating power cylinder 7 is near 
ly in the lower or innermost position of its 
stroke, and the force of the compression in 
the top of cylinder 8 opens valve 16 of this 

50 power cylinder 7 so that piston 10 drives 
the gaseous mixture through the transfer 
passage 15 into the cylinder 7 above the 
piston 9. However, the air which is un 
mixed with fuel is forced into the cylinder 

5 ahead of the gas mixture or charge so as 
to prevent the latter from being ignited by 
the hot outgoing exhaust gases which are at 
this time driven out through the port 13 as 
the latter is uncovered by the piston 9 and 

60 the air and gas mixture are forced into the 
cylinder . When the piston 10 moves up 
wardly or outwardly, it covers the port 14 
of the cylinder in which it is moved, and 
the spring 19 willi seat the valve 18 so as 

86 to provide an air tight compartment in the 

5 

top of the cylinder where the gas mixture 
is compressed by the upcoming piston 9. As 
the piston 9 reaches a predetermined point 
of its upward or outward stroke, the gas 
mixture is ignited by any desired means, 7t 
such as an electric spark from the spark 
plug 20 and produced in any well known 
or preferred manner. When the gas mix 
ture is ignited, it causes an explosive force 
which drives the piston 9 downwardly or 75 
inwardly, and as this piston is connected to 
the crank shaft, the latter is caused to turn 
so that rotation may be transmitted there 
from to any, desired machine element. As 
the piston 9 moves upwardly, the pistor 10 80 
will again move inwardly so that the above 
operatioxi will be repeated. 
The air, admitted through the port 1 will 

enter the power cylinder 7 in adva::ge of 
the explosive charge and in this way cem- 85 
plete forcing of the exhaust gases from the 
cylinder 7 is insured. 
In the form of the invention shown in 

Figures 2 to 4 inclusive, the power cylinder 
is indicated at and the supply cylinder at 00: 
8". In this form of the inventón the power 
cylinder 7 is provided with an intake port 
21 to which is connected one end of the 
transfer conduit 15, whose other end is con 
nected with an outlet port 22 provided at 93 
the top of the supply cylinder 8", the port 
21 being adapted to be covered and uncov. 
ered by the piston 9 in the power cylinder 
7 similarly to the manner in which the 
piston 9 cover's and uncovers the port 13, 180 
in the form of the invention shownii Fig 
ure 1. In this yway, the use of the valvº 6 
is eliminated, and the air intake port it is 
provided in the conduit 15 adjacent to 
power cylinder 7 as clearly shown in Fig-- is , . 
ures 2 and 3. 

It will thus be seen that the form of the 
invention shown in Figures 2 to 4 inclusive 
only differs essentially from the form shown 
in Figure 1, in that the discharge end of to 
the transfer conduit or passage opens into 
the side of the power cylinder instead of 
the top thereof so that the use of the valve 
16 is rendered unnecessary because the 
piston 9 of the power cylinder controls the 115 
intake port 21 of the latter. In other re. 
spects, the form of the invention shown in 
Figures 2 to 4 inclusive is similar to that 
shown in Figure 1 except as to the number 
of cylinders illustrated, and the provision 22 
of a deflector plate or baffle 23 on the outer 
end of the piston 9 as shown clearly in Fig 
are 3. This baffle 23 is so arranged as to lie 
between the ports 21 and 18 of the power 
cylinder 7 when the latter ports are un 125 
covered by the piston 9 so that the prelim 
inary charge of air and the explosive charge 
are directed to the outer end of the cylinder 
7 from the supply cylinder 8, thereby in 
suring driving of the exhaust gases out of 3) 
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: the cylinder 7 and preventing passage of 
the air and explosive mixture out of the 
cylinder 7 and trapping of the exhaust 
gases therein. Th's would cause an ineffec 
tive operation and would result if the baffle 
23 were not provided on the piston 9. Re 
maining parts in the construction shown in 
Figures 2 and 4 are designated by similar 
reference characters as those employed in 
Figure 1. - s 

The operation of the device shown in Fig 
ures 2 to 4 inclusive is identical to that 
above set forth with respect to the form of 
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in said cylinders operatively connected to 
said crank shaft and arranged to respec 
tively and alternately cover and uncover said 
side exhaust and inlet ports when recipro 
cated, said transfer passage being in con 
stant eommunication with the supply cylin 
der, and means to automatically admit air 

3. 

70 

from the atmosphere into the transfer pas 
sage upon the inward suction stroke of the 
supply cylinder piston and to prevent pas 
sage of said air to the atmosphere upon 
the outward stroke thereof, said engineem bodying provision for autoimatically closing 

the invention shown in Figure 1, except that communication between the outlet end of 
the piston 9 produces the results attribute 
to the valve 16, by covering and uncovering 
the intake port 21. . 

It is thus believed that the construction 
and operation of both forms of the inven 
tion will be readily understood by those 
skilled in the art and the advantages of the 
invention appreciated. 
What I claim as new is: 
1. In an internal combustion. erigine, a 

crank shaft, a power cylinder having a side 
exhaust port and an intake port, a supply 
cylinder having a top outlet port and pro 
vided with a side inlet port adapted for 
connection with a charge forming device, a 
transfer passage connecting the outlet port 
of the supply cylinder with the intake port 
of the power cylinder, pistons reciprocable 
in said cylinders operatively connected to 
said crank shaft and arranged to respec 
tively and alternately cover and uncover said 
side exhaust and inlet ports when recipro 
cated, Said transfer passage being in con 
stant communication with the supply cyl 
inder, and means to antomatically admit 
air from the atmosphere into the transfer 
passage upon the inward suction stroke of 
the supply cylinder piston and to prevent 
passage of said air to the atmosphere upon 
the outward stroke thereof, said engine en 
bodying provision for automatically closing 
communication between the outlet end of 
the transfer passage and the power cylinder 
when the supply cylinder piston moves in 
wardly and the power cylinder piston moves 
outwardly and for automatically opening 
(; inlinication therebetween when the sp 
ply cylinder piston approaches its outer 
} (1st position with the inlet port closed and 
when the power cylinder piston approaches 
its innermost position with the exhaust port 
uncovered. 

2. In an internal combustion engine, a 
crank slaft, a power cylinder having a side 
exhaust port and an intake port, a supply 
cylinder having a top outlet port and pro 
vided with a side inlet port adapted for con 
nection with a charge forning device, a 
transfer passage connecting the outlet port 
of the supply cylinder with the intake port 
of the power cylinder, piston reciprocable 

the transfer passage and the power cylinder 
when the supply cylinder piston moves in 
wardly and ? power cylinder piston moves 
outwardly and for automatically opening 
communication therebetween when the sup 
ply cylinder piston approaches its outermost 
position with the inlet port closed and when 
the power cylinder piston approaches its in 
mermost position with the exhaust port un 
covered, said air admitting means embody 
ing a check valve controlled port in the 
transfer passage between the cylinders. 

3. In an internal combustion engine, a 
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crank shaft, a power cylinder having a side 
exhaust port and an intake port, a supply 
cylinder having a top outlet port and pro 
vided with a side inlet port adapted for con 
nection with a charge forming device, a 
transfer passage connecting the outlet port 
of the supply cylinder with the intake port 
of the power cylinder, pistons reciprocable 
in said cylinders operatively connected to 
said crank shaft and arranged to respective 
ly and alternately cover and uncover said. 
side exhaust and inlet ports when recipro 
cated, said transfer passage being in con 
stant. communication with the supply cylin 
der, and means to automatically admit air 
from the atmosphere into the transfer pas 
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sage upon the in Ward suction stroke of the supply cylinder piston and to prevent pas 
sage of said air to the atmosphere tip on the 
outward stroke thereof, said engine embody 
ing provision for alt? () innatic': ?ly closing is *ouin 
munication bei ween the out et end of the 
transfer passage and the power cylinder 
when the supply cylindel' pistol moves in 
wardly and the power cylinder' piston moves 
outwardly and for automaticily opening 
communication therelbetween wy hen the Sup 
ply cylinder piston approaches its outeranost, 
position with the inlet port closed and when 
the power cylinder piston approaches its 
innermost position with the exhaust port 
uncovered, said, provision for automatically 
closing and opening communication between 
the transfer passage and the power cylinder 
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embodying an outwardly closing valve for 
the intake port of the power cylinder. 

4. In an internal combustion engine, a 
crank shaft, a power cylinder having a side 30 

  



exhaust port and an intake port, a supply 
cylinder having a top outlet port and pro 
vided with a side inlet port adapted for con 
nection with a charge forming device, a 
transfer passage connecting the outlet port 
of the supply cylinder with the intake port. 
of the power cylinder, pistons reciprocable 
in said cylinders operatively connected to 
said crank shaft and arranged to respective 
ly, and alternately cover and uncover said 
side exhaust and inlet ports when recipro 
cated, said transfer passage being in con 
stant communication with the supply cylin 
der, and means to automatically admit air 
from the atmosphere into the transfer pas 
sage upon the inward suction stroke of the 
supply cylinder piston and to prevent pas 
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Sage of said air to the atmosphere upon the 
outward stroke thereof, said engine embody 
ing provision for automaticalyclosing con 
munication between the outlet end of the 
transfer passage and the power cylinder 
when the supply cylinder piston moves in 
wardly and the power cylinder piston moves 
outwardly and for automatically opening 
communication therebetween when the sup ply, cylinder piston approaches its outer 
most position with the inlet port closed and 
when the power cylinder piston approaches 
its innermost position with the exhaust port 
uncovered, said provision for closing and 
opening communication between the transfer 
passage and the power cylinder embodying 
arrangement of the intake port of the power 
cylinder in the side of the latter to be closed 
and opened by the power cylinder piston. 

5. In an internal combustion engine, a 
crank shaft, a power cylinder having a side 
exhaust port and an intake port, a supply 
cylinder having a top outlet port and pro 
vided with a side inlet port adapted for con 
nection with a charge forming device, a 
transfer passage connecting the outlet port 
of the supply cylinder with the intake port 
of the power cylinder, pistons reciprocable 
in said cylinders operatively connected to 
said crank shaft and arranged to respective 
ly and alternately cover and uncover said 
side exhaust and inlet ports when recipro 
cated, said transfer passage being in con 
stant communication with the supply cylin 
der, and means to automatically admit air 
from the atmosphere into the transfer pas 
sage upon the inward suction stroke of the 
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supply cylinder piston and to prevent pas 
Sage of said air to the atmosphere upon the 
outward stroke thereof, said engine embody ing provision for automatically closing coin 
munication between the outlet end of the 
transfer passage and the power cylinder 
when the supply cylinder piston moves in 
Wardly and the power cylinder piston moves 
outwardly and for automatically opening 
communication therebetween when the sup ply cylinder piston approaches its outer 
most position with the inlet port closed and 
when the power cylinder piston approaches 

60 

its innermost position with the exhaust port 
uncovered, said provision for closing and 
opening communication between the transfer 
passage and the power cylinder embodying 
??????? of the intake port of the power cylinder in the side of the atter to be closed 
and opened by the power cylinder piston, 
and an outwardly projecting baffle on the 
outer end of the power cylinder piston for 
diverting the air and explosive charge from 
the transfer passage toward the outer end 
of the power cylinder and away from the 
exhaust port of the latter. 

6. In an internal combustion engine, a 

() 
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power cylinder having an exhaust port and an intake port, a supply cylinder having an 
outlet port and provided with, an inlet port 
adapted for connection with a charge form 
ing device, a transfer passage connecting the 
outlet port of the supply cylinder with the 
intake port of the power cylinder, pistons 
reciprocable in said cylinders, and means to 
automatically admit air from the atmosphere 
into the transfer passage upon the inward 
suction stroke of the supply cylinder piston 
and to prevent passage of said air to the 

90 

atmosphere upon the outward stroke thereof, 
said engine embodying provision for auto 
matically closing communication between: the power cylinder and the stapply cylinder 
when the supply cylinder piston moves in 
wardly and the power cylinder piston moves outwardly and for automatically opening 100 
the communication therebetween when the supply cylinder piston approaches its out 
ermost postion with the inlet port closed and 
when the power cylinder piston approaches 
its innermost position with the exhaust port 105 
uncovered. \ 

in testimony whereof affix my signature. 
LESTER C. BROCK. 


