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k.

To all whom it muwy concern:

- Be it known that we, CHARLES A. ANDER-
sOoN and ERICK A. ERICKSSON, citizens of the
United States, residing at Chicago, in the
county of Cook and State of Illinois, have in-
vented certain newand useful Improvements
in Gas or Oil Engines, of which the following
is a specification.

This invention relates to improvements in
oas or oil engines; and it consists in certain
novel features of the construction and combi-
nations and arrangements of parts, as will be
hereinafter more fully set forth, and specifi-
leally claimed.

In order to enable others skilled in the art
to which our invention pertains to make and
use the same,we will now proceed to deseribe
it, referring to the accompanying drawings,
in which— )

Figure 1 is a view in side elevation, partly
in section, of an engine embodying ourinven-
tion. Fig. 2 is a similar but enlarged view
of the reverse side of the engine.
plan view, partly in section and partly in ele-
vation, showing a part of the cylinder and
the air or gasand oil compressing mechanism
or pump; and Fig. 4 is a cross-sectional view
taken on line 4 4 of Fig. 8, looking in the di-
rection indicated by the arrows.

Similar letters refer to like parts through-
out the different views of the drawings.

- A represents the main frame or support on
which the eylinder A'is mounted and in which

the shaft A? for the crank A®and fly-wheel

At has its bearings. Within the c¢ylinder A’
is located a working piston B, which has se-
cured to its inner end or rear portion, yet sep-
arated therefrom by means of a disk b, of non-
heat-conducting material, a hollow piston or
portion B’, which is somewhat smaller than
the interior of the eylinder, and is provided
at its upper and lower portions and on the
outer surface thereof with grooves 6’ for the
passage of air and gases. The hollow portion
B’ forms a part of the working piston B and
is provided internally with annular ribs 0 for
strengthening purposes. Connected to the
piston B is a pitman B? whose other end 1is
suitably connected to the crank on the crank-
shaft. The front portion of the piston B is

provided with a forwardly-extending arm C,
to which is secured at oneof itsends by means |

Fig.3isa

| of a laterally-extending arm ¢ the piston-rod

C’,which has secured to its other end a piston
(2, located and operating in the pump or com-
pressor eylinder C%,which is located near one
side of the main or working piston, a portion

of the latter-named cylinder being provided

withexternal annular corrugations a to afford
a greater radiating-surface in order to dis-
pense with the use of water in a water-jacket
for cooling the cylinder, as is employed in en-
gines of the ordinary construction. Secured
to the rear end of the cylinder A’ is a cylin-
der-head A’ which is formed or provided with
a combustion or explosion chamber a’, com-
municating through channels ¢? a? and o
with the interior of the working cylinder.
Around the casing ¢’ of the combustion-cham-
ber ¢’ is located a fire-box A°, whose upper
portion is provided with a pipe a® for the out-
let of the products of combustion from the

fuel, which may be supplied to within the

lower portion of the fire-box by means of a
blowpipe-burner o, communicating with a
suitable supply or source. | -
It will be observed by reference to Kigs. 1,
2. and 3 of the drawings that the working ¢y!-
inder is composed of two sections hinged to-
oether, but having interposed between their
meeting ends aring 6°or quantity of non-heat-
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conducting material to prevent the heat from

‘the rear portion of the c¢ylinder passing to the

front part thereof.

The upper portion of the corrugated part
of the cylinder A’ is provided with an open-
ing d for the admission of air and at some dis-

tance to the rear of said opening with a pri- .

mary exhaust-port d’ for the passage of the
burned gases while yet under pressure. Com-

municating at one of its ends with the port d’

is a pipe D, communicating with whose upper
portion is a nozzle d? having a channel or
opening therethrough, which isreduced at the
free end of the nozzle, as is shown 1n Fig. 2
of the drawings. This nozzle extends into a
hollow easing D', located on the upper end of
a pipe D? which communicates at its other
end with an air-tight vessel or tank D?, prefer-
ably located beneath the cylinder. Alsocom-

municating with the casing D’ 1s a discharge

or exhaust pipe D% which may lead to any
proper point and desired direction. Thelower
portion of the corrugated parvt of the eylinder

Q0

95

100




10

5 - | 630,838

A’is formed with a secondary exhaust-port

’, communicating at one of its ends with
a pipe D° and communicating at its other
end with the upper portion of the vessel or
tank D3, the function of which will be pres-
ently explamed Secured to and communi-

cating with the rear end of the pump or com-
pr eSSOT cylinder C?is a valve-casing K for the
sliding valve E', located therein, and which

valve is hollow and provided with a tubular
stem ¢, extending at i1ts front end into the

“¢ylinder C? and_previded- near said end with

an opening e for the admission of air when the

- end of the stem 18 in contact with the piston
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C? of the pump or compressor cylinder. The

valve B’ is provided in its enlarged portion.

with an aunular groove ¢*, which communi-
cates through an opening &8 with the hollow
of said valve
casing E is enlarged to form a chamber E2
Wlthln which is loeated a spring ¢* to actuate
thevalve E and to normellyhold itin a closed
position, as shown in the drawings. Com-
municating with the hollow of the lex e-Cas-
ing K, throntrh an opening e’, 1s a tubular ex-
tension E3, within which is located a check-
valve éf, normelly held in a closed position_
by a sprinﬂ‘ e’, located in said extension. Se-
cured to the rear portion of the valve-casing
E and communicating with the chamber B

- thereof is a cylinder F having valve-cas-
ings g and ¢’ for the ball-valves g2 and ¢° re-
- spectively.

Within the cylinder F is located
and operates a piston /i, which is pressed by
a spring i'and whose movement may be regu-
lated by means of a screw rod or stem A2, ex-
tending into said eylmdel Commumcatmw
with the valve-casing g’ is a pipe H, whleh
communicates at its other end with an oil
tank or vessel, (not shown,) and which pipe s

provided with a shut-off valve £, having rig-

idly secured thereto an arm 2%, which is con-
nected to the lever H' by means of the rod or
bar 7° pivotally secured tosaid arm and lever.
Extending into the channels a® and a?, lead-
ing to the combustion-chamber and main cyl-
inder, 18 a nozzle or jet (z, whose cavity is en-

larged at the outer end of the nozzle-piece to

form a mixing-chamber G', within which we
usually place a quantity of wire gauze or

‘netting g*tocause theair and oil to be sprayed

or more thoroughly mixed. |
Communicating with the chamber G’ of the
nozzle is a pipe G?, whose outer end commu-
nicates with the valve-casing ¢ and is for the
passageof oil. Communicating with the outer
end of the chamber G’ of the nozzle and with
the tubular extension E3 of the valve-casing.
E 1s a pipe 1 for the passage of air or gas,

having a shut-off valve 2, which may be pro-

vided with a hand - wheel for turning the
same. In the lower portion of the chamber
IK? of the valve-casing E is located a valve-
casing m, having a ball - valve m/, and to
which casing is connected a pipe M, com-
municating at its other end, when gas is

The rear portion of the valve- |

S

[ when air and oil are used in the engine may

be open or free at its lower end. ThIS pipe 1s
provided with a shut-off valve n, which when

gas 1s used’in the engine may be connected

to the rod A’ by means of an arm n', rigidly

secured on one end of said valve.

ends the governor-rod N, which is vertically

supported by means of a tube N’, on the up-
per portion of which issecured brackets o, to

The lever
H' is connected to or.impinges near one of its

which are pivotally secured bell-crank levers

7, to the lower arms of which are connected
the governor-balls and whose upper armsrest.
on a disk 7 on the upper portion of the gov-

80

ernor-rod. Secured to the fulerum s of the

lever H isa counterbalancing-arm S, on which

may be secured a weight w to regulate the

‘'speed of the engine.

|

The Opemtlon of our engine is as fellews |
| When the working piston is at the limit-of its
rear stroke, the gas within the eylinder will

be compressed and exploded, which operation

will force the piston toward the forward end
- of the cylinder, thus.opening the portd’, and
as the burned gas or charge is still under pres-
-sure 1t will discharge through the pipe D and

nozzle d* into and through the chamber of the

casing D' and exhaust - pipe -D* with great
_foree, thus producing suction t,lnoutrh ‘the
pipe D?and a partial vacuum in the air-tight

vessel or tank D3, and as the piston progresses

95

further in the forward stroke the openingsor

ports d and d will be opened, thereby allow-
ing air to enter through the opening d -and
fthe remaining portmn of the burned charge
drawn out throuﬂ‘h the port d° into the air-
tight vessel or tank. As the working piston
moves rearwardly the piston C? within -the

pump or compressor cylinder will also move

rearwardly and will strike the end of the

valve-stem ¢ and move the valve K’ till its
port e? registers with the opening ¢’ in thetu-
bular extension E3. The airor gas, when-the

latter is used, within the cylinder C®is com-

pressed by reason of the movement of the pls-
ton C*>and will pass out through the opening
¢’ and pipe I into the mlxmﬂ'-cha,mbel G and

from thence through the nozzle ( and chan-
nel ¢? into the combustion or explosion ¢cham-

ber a’ and will carry with it a sufficient quan-
tity of oil, which will be deposited in the
mixing-chamber g* through the pipe G? the
compressed air or gas within the chamber
E? of the valve-casing E forecing the piston
h rearwardly until the pressure is removed

therefrom through the reverse movement of

the said piston, when the spring A’ will force

the piston /» toward the chamber E2? which

operation will create a vacuum in the valve-

chamber F and thus draw oil through the

pipe H which will be forced through the
pipe ¢* into the mixing-chamber by reason

of the next movement of the pistons A and

C¢, the latter being located in the COImMpress-
lng or pump eylmder
is dlseherﬂ'ed through the mnozzle G into the

used, Wlth a smtable source of supply, but | chfmnel a3 1t is eppment that it wﬂl there-

As the air or gas
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630,838 . 3

by be caused to circulate through the chan-
nels ¢* ¢ a* and the eylinder and cause it to
be more thoroughly mixed. By providing
the working piston, the extended hollow por-
tion B’ of which issomewhat smaller than the
interior of the cylinder and separated irom
the working piston by packing of non-heat-
conducting material, 1t is evident that the
working piston will be prevented from becom-
ing overheated, and it is also apparent that
by corrugating aportion of theecylinder,there-
by affording greater radiating-surface and
also separating said corrugated portion of the
cylinder from the other part thereof by means
of packing of non-heat-conducting material,
the corrugated portion of the cylinder will be
prevented from becoming overheated.

Having thus fully described our invention,
what we claim as new, and desire to secure by
Letters Patent, is—

1. In a gas or oil engine the combination
with a working cylinder having ports for the
discharge of burned gases, and an inlet for
air, of a piston'in said cylinder, an air-tight
vessel having a communication with a sec-
ondary exhaust-port in the working cylinder,
1 pipe communicating at one of its ends with
the primary exhaust-port in the working ¢yl-
inder, another pipe communicating at one ot
its ends with the air-tight vessel and having
in its other end a chamber and an exhaust-
outlet, and a nozzle communicating with the

primary exhaust-port and extending into said

chamber, substantially as described.

2. The combination with a gas-engine, of a
compressor or pump cylinder, a piston located
in said eylinder and connected to the work-
ing piston of the engine, a spring-actuated
hollow slide-valve communicating with the
compressor-cylinder, and having its stem ex-
tending thereinto, an inlet-pipe communicat-
ing with said valve-chamber, an outlet-pipe
communicating with the main ¢ylinder and
with said valve, a check-valve located 1in said
pipe, substantially as deseribed. |

[

t

5. The combination with a gas-enging, of a
compressor or pump eylinder, a piston located
in said cylinder and connected to the work-
ing piston of the engine, a spring-actuated

hollow slide-valve communicating with the
compressor-cylinder, and having its stem ex-
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tending thereinto, an inlet-pipe communicat-

ing with sald valve-chamber, an outlet-pipe
communicating with the main cylinder and
with said valve, a check-valve located in said
pipe, the valve-casing F communicating with
the valve-chamber of the sliding valve, a

spring-actuated piston located in the valve-

casing I, apipecommunicating with the valve

- I", and with the main cylinder, an inlet-pipe

communicating with the valve F,and valves

in the said pipes to control the flow of oil, sub-

stantially as described. |
4. The combination with a gas-engine, of a

compressoror pump cylinder, a piston located

in said cylinder and connected to the work-
ing piston of the engine, a spring-actuated
hollow slide-valve communicating with. the
compressor-cylinder, and having 1ts stem ex-
tending thereinto, an inlet-pipe communicat-
ing with said valve-chamber, an outlet-pipe
communicating with the main cylinder and

' with said valve, a check-valve and a mixing-

chamber located in said pipe, the valve-cas-
ing F communicating with the valve-chamber
of the sliding valve, a spring-actuated piston

located in the valve-casing ¥, a pipe commu-

nicating with the valve F, and with the main
cylinder, an inlet-pipe communicating with
the valve ¥, and valves in the said pipes to
control the flow of oil, substantially as de-
seribed.

Signed at Chicago, Illinois, this 22d day of
April, A. D. 1898.

CHARLES A. ANDERSON,
ERICK A. ERICKSSON.

Witnesses:
CHAS. C. TILLMAN,
E. A. DUGGAN.
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