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To «ll whom it may concermn

Be 1t known that I, Ivax CARLIER, a citizen
of the United States, and a resident of Denver,
in the county ot Arapahoe and State of Colo-
rado, have invented new and useful Improve-
ments in Compressors, of which the following
is a full, clear, and exact description.

This invention relates to certain novel and
useful improvements in compressors, and has
particular application to a device of this char-
acter for compressing alr through the agency
of a liquid or fluid.

One of the principal objects of the present
invention 1s to construct a compressor which

shall be exceedingly simple in its construe-
tion, positive 1n 1ts operation, and capable of
withstanding a maximum amount of wear and
tear. |
A further object of the invention 18 to pro-
vide a mechanism or appar atus in which the
compression ot the air is affected by a fluid
or liquid—such as water, mercury, oil, or the
like—thus obviating the necessity of lubricat-
ing the compressor- CV]]I]dPI‘S which lubrica-
tion would be imperative if the or dmarv pis-
tons were employed. |

With these and other objects of a similar
nature in view the invention consists in the
construction, combination, and arrangement
of parts as is described in this specification,
delineated in the accompanying drawings, and
set forth in the appended claims. | |

Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corr espondmﬁ' parts in both the figures.
- Figure 1 is a side elevation of an apparatus
embodying my improvements, the cylinders
or compression-chambers being shown broken
away; and Fig. 2 1s a top plan view of one of
the compression-chambers, such chamber be-
ing broken away to show the plunger worL-—
ing therein.

Referri ing now to the accompanying draw-
ings 1n detail, A designates a base or support
of any suitable character having mounted
thereon a steam-cylinder 1, within which cyl-
inder reciprocates a piston-head 2, (shown in
dotted lines,) said head being mounted upon

a rod 3, which rod passes or extends entirely
through the cylinder, the piston-head being
mounted approximately centrally thereof, and
a plunger 4 1s mounted at each end of said rod.
In the presentinstance I have shown a double
compressor operated from a single steam-cyl-
inder, and 1t 1s to be understood that both the
compression-chambers and their adjuncts—
such as the gearing, valves, piping, and the
like—are counterparts, and the description
herein following is applicable to both.

The plunger 4, hereinbefore referred to, is
attached to the end of the rod 3 and 1s adapted
to reciprocate in the horizontal portion 5 of
the compression-cylinder i accordance with
the direction of movement of the piston-head
9. This portion 5 is provided at its front end
with the ordinary stuffing-box 6 and the pack-
ing 7, and atits opposite orrearend 1s mount-
ed a flange &, which can be readily removed
to take out the plunger, if necessary.

Communicating with the horizontal mem-
ber 5 and extendmo vertically upward there-
from 1s the section 9 of the compression-
chamber, having communicating therewith at
its top portion two upwardly-extending tubes
1010. Aswill be evident from the drawings,
these sections or compression-chamber mem-
bers 5 and 9 are intended to receive the com-
pressing fluid B, which may be of any suit-
able character—such as mercury, oil, water,
or the like —and approximately centrally ot
the vertical section of the chamber is arranged
a coll or colls of pipes, as shown at 11, such
pipe having a fluid circulating therethl ough
tor the purpose of cooling the liquid 1n the
chamber; butitisto be understood that, if de-
sired, instead of employing the coil a water-
Jacket may be provided or may be used in
addition thereto. _ |

Within the vertical members 10 10 are ar-
ranged the spring-tensioned valves 12 12 and
13 13, which are slightly spaced apart, the
valves 13 being oppositely arranged to the
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aclmit air into the cylinder when the liquid 1s
tfollowing the piston and descending in said
chamber the valves 12 will close.

Mounted acdjacent to the vertical member 9
1s a supplemental liquid-receiver 14, which is
provided with an ordinary glass sight-gage
15, and at its upper or top portion this receiv-
Ing-tank 14 is connected with the outlet-tube
10 through the medium of a vertical pipe 16
and a horizontal pipe 17, which latter com-

municates with the discharge member 10 at a
The |

' ratus, any suitable base may be employed.

point between the two valves 12 12.
vertical member 16 1s provided with a cap 18,
which may be removed for the purpose of
pouring liquid into the receiver, which liquid
will enter the vertical chamber, as will be
hereinafter described. The horizontal pipe
17 1s provided with valves 19 and 20 and has
a cut-off valve 21, connected with a rod 29,
sald rod at a point nearits lower end having
connection with a similar valv
within a pipe 24, which extends from the bot-
tom of the receiving-tank and communicates
with thevertical chamber 9 at a point near the
lower end thereof, said pipe 24 also having
cut-off valves 25 and 26. The rod 22, which
1s connected, as before described, with the
two valves 21 and 23, 1s actuated by the re-
ciprocation of the plunger in the horizontal
cylinder 5, said plunger contacting with and
operating a horizontally-disposed rod 27, hav-
Ing at 1ts end a shide 28, which slide is adapt-
ed to move beneath and elevate the rod 22,
consequently opening the valves 21 and 23,
said valves being closed again by the rod be-
ing pulled downward through spring 23* when
the slide passes from beneath the same on the
return movement of the plunger.

Erom the construction thus far described it
will be seen that when the plunger moves for-
ward the liqguid will be forced upward in the
vertical chamber 9, and the alr compressed
thereby will force outward the valves 12 192
and pass through the discharge 10. Should
the liquid move too far in the cvlinder, so as
to pass the first valve, 1t will flow throuﬂh
the horizontal pipe 17, ‘down thr ough the pipe

16, (the valve 21 being open.) and into the re-

celver 14, and from thence through the pipe
24 1nto the compression-chamber again. At
the side of the vertical compression-chamber
9 1s also arranged a glass sight-tube 29 to in-
dicate the amount of liqguid in the compres-
sion - chamber. Arranged alongside of the
horizontal portion 5 of the compression-cham-
ber is a pump 30, which is connected, through
the medium of a pipe 31, with the pipe 24,
leacding from the reservoir into the vertical
chamber, this pump being operated simul-
taneously with the piston and being employed
to force back into the compressor the liquid
which may go through the discharge-valves
12 12 and from thence into the receiver. A

second pump 32 is connected with the stuffing-
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e 23, arranged | p:
. tube from the compressor-chamber 9

box 6 and 1s also operated by the movement
of the plunger 4, it being intended that said

- pump will force back through the pipe 33 any
- liguid which will leak from the horizontal
' cylinder through the stulh

ng-box. At the
lowermost portion of the compressor is ar-
ranged a supplemental tank 34, having an in-
dicating-tube 35 anda pipe 36, connecting the
tank with the compressor, this tank being de-

' signed to receive any water that may be ex-

pressec from the air.
In order to support the compressor appa-

such as shown at B. When employing am-
monia-gas or a similar element—for instance,
when the device 1s used as an ice - making
machine— I preferably connect the suction-
tube 10 with the tank 14 through the me-
dium of a pipe 38, which will return to said
tank any liquid which may possibly be forced
past the valve and escape into said suction-
I also
place a suitable air cock or valve 39 at the
top of the tank between the tubes 10 10.

It will be observed that I have provided an
apparatus which 1s extremely compact and
will be found very desirable in connection
with ice-machines or the like, as it oceupies
but very little space, and the parts thereot
are so arranged and are so comparatively few
that there is little liability of the same being
damaged or getting out of order.

While I have shown and herein deseribed
one particular embodiment of my invention,
1t 1s of course to be understood that I do not
limit myself to the precise details shown here-
in, as there may be modifications and varia-
tions in some respects without departing from
the spirit of the invention or sacrificing any
of the numerous advantages thereof. Forin-
stance, while I have herein shown and de-
seribed a steam-engine employed as the mo-
tive power any suitable engine or agency may
be used.

Having thusdeseribed my invention, I claim
asnew and desire to secure by Letters Patent—

1. In a compressor, the combination of a
motor and a fluid-chamber, a plunger moving
in sald chamber adapted to be reciprocated by
the motor, a tube for the admission of air to
the fluid-chamber, a second tube for the es-

cape of air compressed in said chamber by the -

fluid, valves in said tubes, a coil arranged in
the fluid-chamber and adapted to have a lig-
uid circulating therethrough for cooling the
fluid in the chamber, a supplemental fluid-re-
celving tank arranged adjacent to the cham-
ber, pipes connecting the said supplemental
tank with the air-discharge tube and with the
fluid-chamber, valves 1n said pipe, and means,
including a rod, movable vertically at prede-
termined times for controlling said valves,sub-
stantially as set forth.

2. In a compressor, the combination of a
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motor and a fluid-chamber, a plunger moving
in said chamber adapted to be reciprocated by
sald motor, a tube for the admission of air to
the flaid-chamber, a second tube for the es-
cape of alr compressed in said chamber by the
fiuid, spring-tensioned valves in said tubes, a
supplemental fluid-receiving tank arranged
adjacent to the fluid-chamber, pipes connect-
ing sald tank with the fluid-chamber and with
the compressed-air outlet,valves in said pipes,
and means, including a vertically-movable rod
and a slide operated at predetermined times
and contacting with said rod, for actuating said
valves, substantially as set forth.

3. The combination of an engine, a com-
pression or fluid chamber, a plunger operated
trom the engine and movable in said cham-
ber, a valve-controlled air-inlet and a valve-
controlled outlet for said chamber, a supple-

20 mental fluid-receiving tank arranged adjacent

3

to the fluid - chamber, pipes connecting the
tank with the chamber and with the air-out-

let, valves in said pipes, a spring-tensioned

rod connected with said valves, a slide actu-

ated by the movement of the plunger for con-
trolling the valve-rod, and opening and clos-
ing the valvesat predetermined periods.a stufl-
ing-boxes for the fluid-chamber, and a pump
connected with the stuffing-box of the fluid-

chamber and with the chamber for returning 3o

to the latter any fluid escaping through such
stuffing-box, substantially as set forth.

In testimony whereot 1 have signed my name
to this specification in the presence of two sub-
scribing witnesses.

IVAN CARLIER.

Witnesses:
JOoHN J. HaTTONY,
FrED T. NEWTON.
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