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Application filed October 16, 1908, Seri

To all whom 1t may concers:
“Be it known that I, Tavip H. Cotus,

~
H

3 of

Brooklvn, New Yorl, have invented a new
and usefnl lwprovement in Internal-Con-
bustion Engines, which invention is fully
ot forth in the following specification.

This invention relates to improvements in
\ternal combustion engines of the two-cycle
e, and has for its chief object to provide
menns whereby the products of combustion
may be practically eliminated from the en-
gine cylinder during the exhaust stroke, en-
abling the subsequent introduction ana burn-
ing of a pure gas avd air mixture at each
power stroke, and thereby reducing tenden-
cies of fouling, and securing better sparking
and grenter power. :

Tarther objects of my invention are to
incrense the pressuve in the engine cylinder
by introdueing hi o
explosion, thereby holding the pressure
o near the end of the stroke; and to gen-
prove the construction of- engines

5

and oiher objects will be more fully
and explained in the detailed de-

oilowing,
pose of secuiing the ebjeets

provide an internalcom-
Lastion engine, having a, gas-tight crank
casing, with compression chumbers prefer-
ably mounted on the engine eylinder, each
ot said chambers being provided with ports
and valves, preferably of the slide-valve
type. controlling the same, one port opening
into the crank casing, another into the at-
mosphere and one or more opening into the
sine cylinder. Means for timing the op-
sation of the valves ave also provided, such
means preferably consisting of a series of
eams mounted on shafts driven from the
main power shait of the engine. When my
improvement is applied fo a two-cyele en-
gine, T provide two compression chambers

<]

which T may locate one on each side of the,

eylinder, but preferably I place both cham-

bers 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 fo draw a charvge of
ozs from a carbureter into the crank casing
helow the piston at each exhaust stroke. com-
' cach charge separately on the power

ks into sach compressl
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nately, and supply the engine evlinder there-
from with an explosive gas mixture which 1s
nearly free from products of combustion.

Tn arder that the combugtible gas ov vapor
may be intimately mixed in the crank casing,
and also enable the lubricating oil to be dis-
fributed to the working perts therein, I
turther provide the erank arms which are
within the casing with projections prefer-
ably in the form of backwardly extending
moembers or dashers having scoop-forn ends
which escape the walls of the casing and in
{heir revolution dash the oil against the
bearings and thoroughly mix the air and
gases before enteving the compression cham-
bers. ' .

T order that the invention may be clearly
understond and readily carried info effect,
T will deseribe the same with reference to

consiruciional forms embody-
ntion represented by way of ex-
¢ in the accompanying drawings, n
which=— ‘

Fgvre Li

1 vertieal sectional v
co-cveie combus ine provided
v improvements: Fig. 2is an end ele-
ational view of Fig. 1 with certain parts
Lroken away fo show the interior constrie-
e, 8 is un elevational view of a two-
howing the location of the coin-
nders on one side of the cylin-

tion:
<‘,‘\,“."1 3
]71'
der; Fig
line d—4: Wigs. 5 and 6 are views 1 cenfral
section and purk elevation and broken sec-
tHon respectively of a four-cycle engine pro-
vided with my improvements; Pigs. T and
& ave views partly in detail and pavtly dia-
grammatic showing two of the cawme and the
valve positions. , :

“Reférring to the drawings, IMgs. 1 and 2
Ulastrate s two-cvele internal comhustion
engine, in which 1 is the engine cyvlinder
within which plays a piston 2. Baving a pis-
ton rod 5 connected to a evank arm 4 fast to
a power shaft 5. The walls of the engine
eylinder are extended to form a flattened
casing 6 for receiving the working parts con-
neeted with the piston and to constitute a
gns and lguid-tight receptacle. - Ou oppo-
site sides of the engine cylinder and toward
the end thereof are locafed 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-
trora. The left-hand compression chamber 7

Tad Lo gagor vapoer inlet port 9

S
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. which, near its lower end, communicates

10

- 20

through a conduit 10 with the crank casing
6, and an exhaust-port 11 in proximity to
inlet port 9, both
trolled by a single slide valve 12 operated
through a spring-pressed rod 13 engaging

. the end of a rock arm 14 hinged to a lug 15

on the cylinder casing, which,rock arm is

‘operated by a three-stepped cam 16 fast on a

shaft 17 driven from power shaft 5 through
gears 18 and 19, the latter making one revo-
lution to two of the former. Chamber 7
communicates at or near its upper end with
enginé cylinder 1 through ports 20 and 21
which are controlled by a slide valve 22 hav-
ing a spring-pressed valve stem 49 operated
by a two-stepped cam 162 through shaft 17,

in a manner similar to that of slide valve 12 |

above described. - The valve stem spring for
valve 22 may be, and preferably is, however,

-within the wall separating the engine cylin-

. der and chamber.
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Compression chamber § is in all respects
like chamber 7, and is provided
9, 117, 207, 217, valves 12’ and 227-having
spring pressed valve stems 13" and 49" re.
spectively. A conduit 10” connects the cham-
ber 8 with casing 6. The slide valves 12’ and
22" are operated by means of cams similar
to those previously described. One of these

. cams 16" appears in Fig. 1.

The crank casing is provided with a gas or
vapor inlet pipe 23 which is in communiea-

“tion with a carbureter and controlled by a

check-valve, not shown, which delivers a
mixture of air and gas or vapor to the crank
casing in a well-known manner, :
The piston rod 8 is engaged by two crank
arms 4 between which the rod passes in ro-
tating: the power shaft 5. Each crank arm 4
is extended into a member 24 having a scoop-
shaped extremity 25 adapted to lift lubricat-
ing oil in the bottom of this compartment
and dash it over the working parts connect-
ed with the piston, and is also adapted to
churn and mix the explosive mixture of
gases or vapors within the crank chamber
on their way to the compression eylinders
7 and 8. o -
The piston 2 is preferably provided with
a transverse recess 26 on ifs under side to
permit it to descend as low as possible in the
cylinder while clearing the dasher 94. A
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’

from explosion of the gases contained in the
left-hand cylinder 7 compressed therein at a
previous cycle in the operation. The valves
will be positioned by their respective cams
to close ports 8, 11, 117, 20’ and 217 and open
ports 20, 21 and 9. Gas inlet 23 will be

of which ports are comn- -

with ports.

933,060 -

closed. Any suitable means for securing the
proper movements of the valves may be em-
ployed, such as cams, two of which are shown
enlarged in Figs. 7 and 8. Referring to Fig.
7, cam 16 has three steps, one low step and
one high step, each one quadiant in length
and one long intermediate step two quad-
rantsin length. Cam 16¢ has only two steps

as showniin Fig. 8. The three positions o

valve 12 ¢orresponding to one revolution of
cam 16 are shown at the right in Fig. 7.

70

75

The two positions of valve 20 during the

same period of operation of the piston is
shown at the right in Fig. 8. During the-
power stroke, ports 9 and 11 are closed by
valve 12 which is held in closed position by
the second half of the intermediate long step
of cam 16. Ports 20 and 91 have been un-
covered by valve 22, which will be held in
open position by the low step of cam 16
during its next half revolution or during
the power stroke and the return- exhaust
stroke, . as_indicated in -the vaive scheme
shown in Fig. 8. Ports 20/ and %1’ have
been closed by valve 92 operated by cam 167
and will remain closed by its high step dur-
ing the period that valves 90 and 21 are
open. Port' 9" is opered and port 117 is
closed by valve 12’ during the above power’

stroke by a cam in all respects like ‘eam 18 ¢

above described. Gas inlet 23 is controlled
shown. The openings in vaive 12 are adapt-"
ed to register one at a time with their COFTe-
sponding ports, but not both at a time. - The
saime is true of valve 19, R

-8B

20

by a check-valve or equivalent means, not. .

100

With the valves ayvanged as above de- -

seribed for the power stroks, gases previously

confined under pressure in chamber 7 escape

through port 20 intc the piston eylinder and
are.exploded by sparking of the spark plug
27. 'The increased pressure of the explodea

105

gases imparts to. the piston its working

stroke which 1§ materially accelerated as the .

‘piston passes port 21 through which the

gases enter the cylinder to give additional

110

power to the stroke. During the working.

stroke a fresh charge of gas previously
drawn inte chamber 6 through pipe 23 is
driven through open port 9 and compressed
inte chamber ‘8 therein to bs held under
pressure during the next or exhaust stroke
of the piston. When the piston reaches the
end of its first power stroke, port 11 opens
by lifting of valve 12 by the high step on cam
16, while port 9 remains closed and port 9’
is closed by its valve 19/, which is lifted by

the intermediate steps of its cam, whick, as |
previously'exglaine , 18 like cam 16 but dif- -

ferently timed. Port 11’ remains closed as
do ports 20’ and 21’ during the exhausy
stroke, and ports 20 and 21 remain open, as
explained. During the exhaust stroke pis-
ton 2 expels the products of combustion from
the engine cylinder through porte 20, 21, and
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exhaust port 11, and draws in a fresh charge
of gas throngh supply inlet 23 from the car-
bureter. During this stroke a charge of gas
has been held under compression in chanrber
8 ready to be exploded. The. piston has now
received an impulse and expelled substan-
tially all combustion products from the en-
gine cylindér in one revolution of the power
shaft and is ready to receive an impluse from
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 upder pres-
sure in cylinder 7. : o :

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 com-
pression chamber dnd held therein while
gases of cowbustion are expelled from the

engine cylinder, thereby preventing in a.

25

large measure -the dilution of the: fresh_
“charge with the products of combustion, as
in the- case where the incoming charge is
used to wash out the burned gases. "The
piston is given one impulse in each revolu-
tion of the shaft and greater power is given

" {o the stroke, enabling the engine to run on
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a lower speed, thereby reducing wear and |
vibration of the engine.. The desired speed
in the macliine. to be driven is secured lv
gearing up on the.driving shaft, a procednre
particularly to be desired in running motor
cars. s~ ’
Ahove is described a two-cycle engine hav-
ing the compression chambers on opposite’
sides of the engine cylinder. The two cham-
bers may, and preferably are, placed on one
side of the evlinder, as‘illustrated diagram-
matieally in Figs. 3 and 4, thereby avording
one extra set of drive gears.

In Figs. 5 and 6 my improvement is shown
as applied to a four-cycle internal combus-
tion eugine, which is prévided with a crank
‘casing as previodsly deseribed. 30” is a com-
pression chamber associated with the engine
cylinder. 31 and 32 ave 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

55

steni 38’ engaging at its lower end a two
stepped cam 36 similar to cam 16 Fig. 1,
An exhaust port 33 opening into pipe 377
and an inlet port 34 opening into pipe 37
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" pivoted to a lever 367, the opposite ex-

5%

{remity of which vides on a three-stepped
cam 89, Fig. 6. and of the form above de-
seribed und shown in Fig. 7, but reversed.
The inlet port-34 communicates with the
crank casing through a conduit 37.

_stroke of the piston.

-a succession of impulses to t

{
. s eyt g g * .
On one sigle and near the end of the en-
gine cylinder’ ave -gas-supplysinlet ports 43
and 45 leading to the engine cylinder and

o

crank casing 6 respectively. " Ports 43 'and .

13 are controlled by a'slide valve 44 having
two openings eithér of which may register
with its port or both may be out of register.
Valve -+ is operated by a spring pressed

70

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 camn 47 is mounted on shaft 40.
Said shafts arve driven by gears 417 and 41

meshing with gears 427, 42, having half the

diameter of the former and fast on the.drive
shaft 5. 7 S :
Starting with the parts in position shown
in Figs..5 and 6 on the suction stroke, ports
43 and 84 are open, aiid ports 45, 31, 82 and
338 are closed. (as or vapor is drawn from
a carbureter, 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'chamber 30" through
open port 34 and therein compressed. On
the compression stroke, ports 43 and 34 close
‘while ports'31; 32,38 and 45 remain-closed.

At the ‘termination of the compression

stroke, the charge is ignited by-sparker 48
und ‘the piston starts on-its power; stroke.
Valve 38 registers its’ openings' with ports
31 and. 32 as its stem 387 drops off the high
step ‘onto the Tower step of cam 36: " As the
piston advances ports 31 and -32 ‘are’ in-

‘covered :in_ succession -to: deliver ‘the highly

compressed gas in “chimber 307 to- the en-
gine cylinder to be ignited and increase the
cylinder pressure throughout the whole
On the last or fourth
stroke -valve 44 is lifted its full height by
the high step on cam 47, opening port 45
to tle carbureter and holding port 43 closed.
Ports 31 and 32 remain open and valve 35
is lifted to register its upper opening with
port. 33 while keeping port 34 closed. The
piston ‘then expels the produets of combiis-
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tion from the engine cylinder while rawing

in n fresh charge of gas into the casuiy to be
delivered to chiamber 30°
of the piston. o
Tustead 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. : '

Tt 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

on the next stroke

1156
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-compression chamber and

‘under pressure therein during an exhaust

‘cylinder to expl

Diston therein,two gas compression chambers,
- each of said chambers communicating with

- cessively uncovered by said piston, valve
-said chambers alternatel

- trolling said ports to
" by said pi
“to be he

during the working stroke of the piston to
hold up-the pressure on the same to the end.
of its stroke. S ‘

What I claim is:=— o .
- 1..In an internal combustion engine, the
combination of an engine cylinder having a
piston therein, a crank casing forming a rear
having a gas-re-
celving port, two gas compression chambers
each communicating withi said engine cylin-
der and casing on opposite sides of said pis-
ton, and valve means fonperniitting gas to
pass under pressure from said casing into

said chambers alternately, to hold said gas

stroke and to deliver ‘said gas to the engine
cylinder and an igniter located in' the engine
e the gas therein upon the
face of the piston on a working stroke.

2. In an internak combustion engine, -the

combination of an engine cylinder -aving a

said cylinder by a plurality of ports suc-

each set of said ports to
gas to said ‘cylinder from
s & gas admission
port between each of sai chambers and the
rear of said. cylinder, and ‘valve means con-
deliver gas compressed
Flston to said chambers alternately |
d under pressure in.said chambers
alternately through the exhaust stroke of
said piston. o o o

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

means controllin
admit compresse

- 988,080 v S i

nately, to hold

“said piston: i
-engine cylinder, and

L

compression chamber.and having a gas-re-
celving
sion chamber fast to one side of said cylin-
der, each of said compartments being in com-
munication with saidp cylinder and casing on
opposite sides of said piston, valve means for

port,’a two compartment compres- 4¢

permitting gas to pass under pressure from 45

said casing into said compar’tménts:alter—»
gas ‘under pressure in each
compartment through an-exhaust stroke of .

and to deliver said gas to the

engine cylinder to explode. the gas therein

upon the face of the piston on a working -

stroke. : o e
4. In an internal conibustion engine, the

an igniter located in the 50

combination of an engine cylinder having a 56

piston therein, two compression chambers

each of which communicates with said cylinz- ©

der on opposite sides of said piston,- valve,

.means for de]iverfing compressed gas from. -
said cylmder alternately, 60

said chambers to

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 65

cylinder to explode the gas therein upon the -

face of the piston in a working stroke, and a
valve controlled
chambers,

exhaust port in each of said o

In testimony whereof I have signed this 70

presence of two subscrib-"

DAVID H. COLES. |

specification in tlie
ing witnesses. - .

Witnesses: _
Raven L. Scorr,
Wiiraro H. Harrixe. -



