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lo all nuohom, it myntaf concerº #2: 
Be it known that i, fÀ A y » Hi. Cor. Esi, of 

li'ooklyn, New York, have invented a new 
and tisefa in provement in internal-Con 
1stion Engines, which invention is fully 

set forth in the following specification. 
This invention relates to improvenients in 

internal combustion engines of the two-cycle 
type, and has for its chief object to provide 
}}le: 31s wheirely the products of combustion 
ii)ay be practically eliminated from the en 
gine cylinder during the exhaust stroke, en 
abiling the subsequent introduction and burn 
ing of a pure gas and air mixture at eact 

3 

cies of fou ling, and securing better sparking 
ai)d gre: {er pavër. 

Fu'ilier objects of Iny invention are to 
illcrease the pressure in the engine cylinder 
first explosioi, thereby holding the pressure 
2) to near ile eta di of tille stroke; and to gen 
e'aliy inp'ove the construction of . engines 
»Ë ti is class. . ? 
These and their object he in ore fully 

sei, forti ai expiainei in the detailed de 
scription oilowing. 

For the o pose of secaring the objects 
o Elis invention. 3 provicie an interna coin 
3) is itt i engile, la ving a s gras- 4 igelt : rank 
('asing, with coupi'ession chambers prefer 
ably mounted on the engine cylinder, each 
of said chanije's being provided with ports 
and valves, preferabiy of the slide-valve 
type, controlling the same, one port opening 
jinto the crank ca sing, another into the at 
nosphere and one or more opening into the 
eigine cylinder. A?eans for tinning the op 
eration of the valves are also provided, sich 
in eans preferably consisting of a series of 
ains mounted on shafts drive from the 
gain power shaft of the engine. When Yny 
ilapi'ovement is applied to a two-cycle en 
gine, 1 provide two compression chambers 
{y inde', but preferably place both cham 
be's on one side, with a view of simplifying 
the valve-operating means. By means of 
this construction, I am enabled, in the case 
of a two-cycle engine, for example, to prac 
tically drive all products of combustion from 
the engine cylinder and to draw a charge of 
gas from a carbureter into the crank casing 
below the piston at each exhaust stroke, com 
press each charge separately on the power 5 

power stroke, and thereby reducing tenden 

by introdi cing high pressi re gas after the 

which may locate one on each side of the 

A'oise into each compression chaniser atter- is provided 
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lately, and supply the engine cylinder the 'e- 
tion with a explosive gas mixture which is 
learly free froii products of coli) stion. 

in order that the coniustible gas or vapor 
may be intinately mixed in the crank casing, 
and also enable the lubricating oil to be dis 
triated to the working parts therein, i. 
further provide the crank arms which are 
within the casing with projectious prefe 
ably in the form of backwardly extending 
meinbers or dasher's having S(Oop-fol'm ends 
which escape the walls of the casing and in 
their revolution dash the oil against the 
learings and thoroughly mix the air and 
gases before entering the compression cham 
lyers. - , 

in order that the invention inay be clearly 
understo di and readily carried into effect. 
| wil describe the sanne with reference to 
the variots consiructional forms embody 
ing the ivi veintion represented by way of ex 
amp? in the 2 ccompanying diria Yings, in 
which 

FigiuJºe i is a centig'ai vertical sectiona f view ivo-cycie con bustion engine provided of 
with any improvements: Fig. 2 is an end ele 
vation: : view of Fig. 1 with certain parts 
trike away to show the interit 1' cost 'tic 
tion : Fig. 3 is an elevational view of a tw' - 
'yri: ite showing the location of the co 
pression cylinders on one side of the cylin 
der; Fig. 4 is a cross-section of Fig, 3 on the 
line 4-4: Figs. 5 and 6 are views in central 
section and part elevation and broken sec tion respectively of a four-cycle engine pro 
vided with my improvements: Figs. and 
8 are views party in detail and partly dia 
graulinatic showing two of the catas and the 
valve positions. 

Referring to the drawings. Figs. and 2 
illustrate a two-cyclo internal combustion 
engine. il vinich 1 is the engine cylider 
within which pays a pistola 2. la ving 3 juis 
tio iºod: 33 «'o}ninected io {a, crank al'nih «? fasst tio 
a power shaft, 5. Ehe walls of the engine 
cylinder are extended to form a fiat teled 
easing 6 for receiving the working parts co 
lected with the piston and to constitute a 
gas and liquid-tight 'eceptacle. On oppo 
site sides of the engine cylinder and toward 
the end thereof are located two chambers 7 
and 8, which are preferably made integral 
with the walls of the cylinder, but it is ob 
vious that they may be made separable there 
from. The left-hand compression chain her 7 ei port. 9 Ai: a gasor vapor 
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which, near its lower end, communicates closed. Any suitable means for securing the 
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through a conduit 10 with the crank casing proper movements of the valves may be em 
6, and an exhaust-port li in proximity to ployed, such as cams, two of which are shown 
inlet port 9, both of which ports are con- enlarged in Figs, 7 and 8. Referring to Fig. 
trolled by a single slide valve 12 operated 7, cam 16 has three steps, one low step and through a spring-pressed rod 13 engaging one high step, each one quadiant in length 

, the end of a rock arm 14 hinged to alug 15 and one long intermediate step two quad 
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40 
shaped extremity 25 adapted to lift lubricat- 27. The increased pressure of the exploded 

45 

gases or vapors within the crank chamber power to the stroke. During the working. 

50 

cylinder while clearing the dasher 24. A 
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on the cylinder casing, which, rock arm is rants in length. Cam 16 has only two 
operated by a three-stepped cam 16 fast on a as shown in Fig. 8. The three positions o 
shaft 17 driven from power shaft 5 through valve 12 corresponding to one revolution of 78 gears 18 and 19, the latter making one revo- cana 16 are shown at the right in Fig. . . . 
lution to two of the former. Chamber 7 The two positions of valve 20 during the 
communicates at or near its upper end with same period of operation of the piston is 
engine cylinder 1 through ports 20 and 21 shown at the right in Fig. 8. During the 
which are controlled by a slide valve 22 hav- power stroke, ports 9 andiliare closë by 
ing a spring-pressed valve stem 49 operated valve 12 which is held in closed position by 
by a two-stepped cam 16° through shaft 1, the second half of the intermediate long step 
in a manner similar to that of slide valve 12 of cam 16. Ports 20 and 21 have been ui 
above described. The valve stem spring for covered by valve 22, which will be held in 
valye 22 may be, and preferably is,however, open position by the low step of cam 16 
within the wall separating the engine cylin- during its next half revolution or during 
der and chamber. - the power stroke and the return exhaust Compression chamber 8 is in all respects stroke, as indicated in the vais scheme 
like chamber 7, and is provided with ports shown in Fig. 8. Ports 20' and 21 have 
9, 11, 20, 21, valves 12 and 22 haying been closed by valve 22 operated by can 18' 
spring pressed valve stems 13 and 49 re- and will remain closed by its high step dir 
spectively. A conduit 10’ connects the chaming the period that valves 20 and 24 are 
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ber 8 with casing 6. The slide valves 12' and open. Port 9 is opened and port: ji, is 
22 are operated by means of cams similar closed by valve i2" during the above power 
to those previously described. One of these stroke by a can in all respects like car 13 
cans 16' appears in Fig. 1. above described. Gas inlet 23 is controlled 
The crankcasing is provided with a gas or by a check-valve or equivalent, means, not. 

vapor inlet pipe 23 which is in communica- shown. The openings in vaive 12 are adapt 
tion with a carbureter and controlled by a ed to register one at a time with their core 
check-valve, not shown, which delivers a sponding ports, but not both at a time. The 
mixture of air and gas or vapor to the crank same is true of valve 12'. . . . . . casing in a well-known manner. 
The piston rod 3 is engaged by two crank scribed for the power stroke, gases previously 

arms 4 between which the rod passes in ro, confined under pressure in chamber escape tating the power shaft 5. Each crank arm 4 through port 20 into the piston cylinder and 
is extended into a member 24 having a scoop- are exploded by sparking of the spark plu 

With the valves arranged as above de 
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ing oil in the bottom of this compartment gases imparts to the piston its working 
and dash it over the working parts connect- stroke which is materially accelerated as the 
ed with the piston, and is also adapted to piston passes port 2 through which the 
churn and mix the explosive mixture of gases enter the cylinder to give additional 
on their way to the compression cylinders stroke a fresh charge of gas previously 
7 and 8. drawn into chamber 6 through pipe 23 is The piston 2 is preferably provided with driven through open port 9 and copressed 
a transverse recess 26 on its under side to into chamber 8 therein to be held under 

of the piston. When the piston reaches the 
end of its first power stroke, port. ii opens 
by lifting of valve 12 by the high step on cars 
16, while port 9 remains closed and port, 9 
is closed by its valve 12, which is lified by 
the intermediate steps of its cam, which, as 

sparking device 27 of any approved form is 
provided, and also pet cocks 28, 29 and 30 
in the cylinders 7 and 8 and crank casing 6. 
My two-cycle engine as thus far described 

operates as follows:--It is assumed that 
the piston is in position to receive an impulse w 
from explosion of the gases contained in the ferently time. Port 11 remains closed as left-hand cylinder 7 compressed therein at a do ports 20' and 21 during the exhaust 
previous cycle in the operation. The valves stroke, and ports 20 and 21 remain open, as 
will be positioned by their respective cams explained. During the exhaust stroke pis 
to close ports 9, 11, 1’, 20' and 21 and open ton 2 expels the products of combustion from 
ports 20, 21 and 9. Gas inlet, 23 will be the engine cylinder through ports 20, 21, ? 

permit it to descend as low as possible in the pressure during the next or exhaust stroke 
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exhaust port 11, and draws in a fresh charge On one side and near the end of the en 
of gas through supply inlet 23 from the car-gine cylinder are gas-supply inlet ports 43 
bureter. During this stroke a charge of gas 
has been held under compression in chamber 

58 ready to be exploded. The piston has now 
received an impulse and expelled substan 
tially all combustion products from the en 
gine cylind?r in one revolution of the power 
shaft and is ready to receive an impluse from 

10 the explosion of the charge held in cylinder 
8. The same cycle of operations is now re 
peated with the charge of gas in cylinder 8 
while gas is compressed and held under pres 
sure in cylinder 7. , , , 
By reason of the construction described, 

a charge of pure gas or vapor and air has 
been thoroughly mixed in the crank casing 
by the dasher 24 and passed into one con 
pression chamber, and held therein while 

20 gases of colnbustion are expelled from the 
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engine cylinder, thereby preventing in a. 
large measure the dilution of the fresh 
charge with the products of combustion, as 
in the ease where the incoming charge is 

25 used to wash out the burned gases. The 
piston is given one inpulse in each revolu 
tion of the shaft and greater power is given 
to the stroke, enabling the engine to run on a lower speed, thereby reducing wear and 

30 vibration of the engine. The desired speed 
in the machine to be driven is secured ty gearing up on the driving shaft, a procedure 
particularly to be desired in running motor 
C.S. ? - x 

Above is described atAvo-cycle engine hav 
ing the compression chambers on opposite 
sides of the engine cylinder. The two chain 
be's may, and preferably are, placed on one 
side of the cylinder, as illustrated diagram 

40 matically in Figs 3 and 4, thereby avoiding 
omne extra set of drive gears. 

In Figs. 5 and 6 iny improvementis shown 
as applied to a four-cycle internal combus 
tion tigiine, which is provided with a crank 

45 casing as previouísly described. 30' is a com 
pression chamber associated with the engine 
cylinder. 31 and 32 are ports between the 
engine cylinder and chamber adapted to be 
both opened or both closed by slide-valve 

50 38 operated through a spring pressed valve 
stem 38 engaging at its lower end a two 
stepped c?m 36 similar to cam 16°, Fig. 1. 
An exhaust port 33 opening into pipe 37 
and an inlet port 34 opening into pipe 37 

55 are controlled by slide-valve 35 having two 
openings either of which is adapted to reg 
ister with its port while the other is out of 
register with the other port. This valve 
is operated through a spring-pressed stem 

60 35' pivotect to a lever, 36, the opposite ex 
trenuity of which rides on a three-stepped 
can 39, Fig. 6, and of the form above de 
scribed and show) in lig. 7, but reversed. 
The inlet port - 34 conntnicates with the 

65 crank casing through a conduit 37. 

35 

stroke of the piston. 

a succession of impulses to t 

and 45 leading to the engine cylinder and 

8. 

crank casing 6 respectively. Ports 43 and . 
45 are controlled by a 'slide valve 44 having 
two openings either of which may register 
with its port or both may be out of register. 
alve 44 is operated by a spring pressed 
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stem 46, the lower end of which rides on a 
three-stepped cam 47 of the form shown in 
Fig. 7... Cams 36 and 39 are mounted on 
shaft 40' and can 47 is mounted on shaft 40. 
Said shafts are driven by gears 41' and 41 
meshing with gears 42,42, having half the 
diameter of the former and fast on the drive 
shaft 5. . . . . 

Starting with the parts in position shown 
in Figs..5 and 6 on t?? suction stroke, ports 
43 and 34 are open, and ports 45, 31, 32 and 
33 are closed. Gas or vapor is drawn from 
a carburete, not shown, through port. 43 
into the engine cylinder. At the same time, 
as gas enters the cylinder, a previous charge 
in the crank casing 6 is forced by the back 
of the piston 2 into channber 30' through 
open port 34 and therein compressed. On 
the compression stroke, ports 43 and 34 close 
while ports 31, 32, 33 and 45 remain closed. 
At the termination of the compression 
stroke, the charge is ignited by sparker 48 
and the piston starts on-its power stroke. 
Valve 38 registers its 9penings with ports 
31 and 32 as its stem 38 drops off the high 
step onto the lower step of cam 36. As the 
piston advances ports 31 and 32 are in 
covered in sticcession to deliver the highly 
compressed gas in chamber 30 to the en 
gine cylinder to be ignited and increase the 
cylinder pressure throughout the whole 

Om the last or fourth 
stroke valve 44 is lifted its full height by 
the high step on cam 47, opening port 45 
to the carbureter and holding port'43 closed. 
IPorts 31 and 32 remain open and valve 35 
is lifted to register its upper opening with 
port. 33 while keeping port 34 closed. The 
pistop then expels the products of combis 
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tion from the engine cylinder while drawing 
in a fresh charge of gas into the casluig to be 
delivered to clhamber 30' on the next stroke 
of the piston, - Instead of employing one compression 
chamber more than one may be used to give ke piston, prefer 
ably, however, on this type of engine one 
chamber is used. • 

. It will be observed that the piston on its 
exhaust stroke travels to near the end of the 
engine cylinder, thereby reducing the clear 
ance space to the minimum, and enabling the 
expulsion of substantially all the products of 
combustion from the cylinder before draw 
ing in a pure charge directly from the car 
bureter or other fuel supply while storing 
under high pressure a charge to be delivered 
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during the working stroke of the piston to 
hold up the pressure on the same to the end 
of its stroke. . 
What I claim is:- 
1. In an internal combustion engine, the combination of an engine cylinder having a 

piston therein, a crank casing forming a rear 
compression chamber and having a gas re 
ceiving port, two gas compression chambers 
each communicating with said engine cylin 
der and casing on opposite sides of said"pis 
ton, and valve means for permitting gas to 
pas unde pressure from said casing, into 
said chambers alternately, to hold said gas 
under pressure therein during an exhaust 
stroke and to deliver 'said gas to the engine cylinder and an igniter located in the engine 

20 
cylinder to explode the gas therein upon the 
face of the piston on a working stroke. 
2. In an internak combustion, engine, the ... " Y a "... 8 - combination of an engine cylindel saving a 

piston therein, two gas compression chambers, 
each of said chambers communicating with 
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by sai 
to be he 
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said cylinder by a plurality of ports suc 
cessively uncovered by said piston, valve 
means controlling each set of said ports to 
admit compressed gas to said cylinder from 
said chambers alternately, a gas admission 
port between each of said chambers and the 
rear of said cylinder, and valve means con trolling said ports to deliver gas compressed 

{ to said chambers alternately d 
alternately 
said piston. - 

3. In an internal combustion engine, the combination of an engine cylinder having a 
piston therein, a crank casing forming a rear 

under pressure in said chambers 
through the exhaust stroke of 

: 98?,9?? - . . . 

ing witnesses. . . 

compression chamber-and having a gas-re 
ceiving port, a two compartment compres 
sion chamber fast to one side of said cylin 
der, each of said ????? being incom cylinder and casing on munication with sai 
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opposite sides of said piston, valve means for 
permitting gas to pass under pressure from 
said casing into said compartments. alter 
nately, to hold gas under pressure in each 
compartment through an exhaust stroke of . 
said piston and to deliver said gas to the 
engine cylinder, and an igniter located in the engine cylinder to explode the gas therein 
stroke. 

4. In an internal combustion engine, th 
combination of an engine cylinder having a 
piston therein, two compression chambers 

?5 
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upon the face of the piston on a working . 

55 

each of which communicates with said cylin der on opposite sides of said piston, valve. . 
said chambers to said cylinder alternately, valve means for delivering gas compressed 
in the rear of said cylinder to said chambers alternately to be held under pressure in said 
chambers alternately through the exhaust 
stroke of said piston, an igniter in the engine 
cylinder to explode the gas therein upon the 
façe of the piston in a working stroke, anda 

DAVID H. COLES. 
Witnesses: 1. 

RALPH L. Scott, 
WILLARD H. HARTING. 

means for delivering compressed gas from: 
60 
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valve controlled exhaust port in each of said. 
70 

  


