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JOHN BOUCHARD, OF CHICAGO, ILLINOIS, ASSIGNOR OF ONE-HALF TO
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ICE-MACHINE.

SPECIFICATION forming part of Letters Patent No, 319,551, dated June 9, 1885.

Application filed J: anu‘ary 5,1885. (No model.)

To all whom it may concern:

Be it known that I, JOHN BOUCHARD, a
citizen of the United States, and residing at
Chicago, in the county of Cook and State of
Tllinois, have invented certain new and use-
ful Improvements in Iee and Cold-Air Ma-
chines, which are fully set forth in the follow-
ing specification, reference being had to the
accompanying drawings, in which—

Figure 1 is an elevation of an ice and cold-
air machine embodying my invention. Tig,
2 is a vertical transverse sectional view of the
pump, and Fig. 3 a detail sectional view of the
same taken on the line 2z # of Fig. 2. Figs. 2
and 3 are on an enlarged scale, but on the
same scale with respect to each other.

Like letters refer to like parts in all the fig-
ures of the drawings. '

My invention relates to machines for pro-
ducing artificialiceor coldair,generally known
as ‘“‘refrigerating-machines,” and more par-
ticularly to the pump used for compressing
the ammonia gas or other volatile liquid em-
ployed, its object being to increase the volume
of gas compressed, to diminish-leakage, and
to otherwise improve the construction and op-
eration of the pump; and to these ends it con-
sists in certain novel features which I will
now proceed to describe, and then specifically
point out in the claims.

In Fig. 1 of the drawings I have shown a
general view of a refrigerating - machine of
the character to which my pump is adapted
to be applied, in which A represents the re-

frigerating or freezingtank; B, the condenser;

C, the receiver, and D the pump, to which las-
ter my present invention relates, the remain-
ing parts being of any approved construction.
The general operation of the machine is as
usual, the ammonia gas being liquefied by
compression in the condenser B, the pipes of
which are cooled to deprive the gas of its heat
by means of a stream of water continually flow-
ing over them. The liquefiedammonia passes
from the condenser B into the receiver C, and
thence through pipes ¢ into the refrigerating-
chamber A, where a vacuum is maintained by
means of the pump D, ashereinafter described,
and in which the liguefied ammonia expands
very rapidly into a gas, absorbing the heat in

the refrigerating-chamber and reducing the

temperature thereby. The expanded-gas is

aspirated by the pump D from the refrigerat-
ing-chamber A and forced into the condenser
Bagain, and this processis continued as long as
desired. The receiver C, pipe ¢, and the pipe
A, which connects the refrigerating-chamber
A with the pump D, are provided with the
usual valves for controlling the flow of the am-
monia.

In Figs. 2 and 3 of the drawings I have
shown in detail my improved pump, which is
in the nature of a single - acting pump, con-
nected by the pipe A’ with the refrigerating-
chamber and by the pipe B’ with the con-
denser. This pump consists of a vertically-
arranged cylinder, D', containing a piston,D’,
fitbing tightly therein and operated by a pis-
ton-rod, d’, passing through a suitable stuff-
ing-box, d’, at the lower end of the cylinder,
and actuated by any suitable mechanism. At
the upper end of the ecylinder I, which is the
compression end thereof, are formed an inlet-
port, I, and an outlet-port, K, the former com-
municating with the pipe A’ and being closed
by a suitable valve, ¢, while the latter com-
municates with the pipe B, and is adapted to
be closed by a valve, f, these valves being ar-
ranged, as ordinarily, so that the former will
be raised and the latter closed during the de-
scent of the piston, and the former.closed and
the latter raised during its ascent. It will be
observed that these valves are shown with
their square stems sliding in U-shaped guides
attached to plates G, which are removably
bolted to the top of the cylinder-head, so that
the said plates and valves may be readily
taken out and inspected or cleaned, if neces-
sary; but although I deem this form of valve
preferable, any approved form may be ewm-
ployed.

Inthepipe A’, atasuitable point, preferably
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near the cylinder D', as shown, is arranged a -

valve, A’ of suitable construction, preferably
that shown.

H indicates a suction-pipe connecting at one
end with the pipe A’ at a point between the
valve A* and the refrigerating-chamber, and
opening at the other end into the lower end of
the cylinder, as shown.
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The connecting-pipe I extends from the pipe | do not wish to be understood as limiting my- 65

H to the pipe A/, communicating with the lat-
ter at a point between the valve A’ and the

cylinder D', the connection between the two
being controlled by a valve, 4, as shown, while
the pipe H is also prov1ded with a suitable
valve, b, arranged at a point between its con-
nection with the pipe A’ and with the pipe I,
and adapted to be closed by the descent of the
piston.

The operation of my device is as follows:
The piston, in its ascent baving forced the gas
from the upper or compression end of the eyl-
inder into the condenser through the port F,
begins to descend, thereby closing the valve
J and opening the Valves e and A’ as shown.
During the ascent of the piston the valve i
has been closed and the valve & opened, so that
the space below the piston in the ¢ylinder has
become filled with the gas which has been
drawn inthrough the suction-pipe H and pipe
A’ during this ascent. TUpon the descent of
the plStOIl, the valves e and A’ being opened,
as above stated, the gas is drawn inte the up-
per end of the cylinder through the pipe A’
in an obvious manner; but at the same time
the pressure of the gas below the piston closes
the valve & and opens the valve ¢, so that the
said gas is forced through the pipes H and I
into the pipe A’, and thence into the upper
end of the cylinder. Thisinereasein the vol-
ume of gas in the upper end of the cylinder
and in that portion of the pipe A’ between the
cylinder and the valve A’ over and above the
volume which would naturally be drawn in by
the mere suction of the piston in the eylinder
will finally produce a pressure sufficient to
close the valve A’ and thereby prevent this
compressed volume of gas above the piston
from flowing back through the said valve and
the pipe A’into the refrigerating-chamber, so
that when the piston once more begins to as-
cend it will find the space above it filled by a
volume of gas already somewhat compressed,
and considerably greater than the volume
which the piston would have drawn into the
said space by its suction alone. It will be seen
from this that my improved pump compresses
at each stroke a much larger volume of the am-
monia gas than the ordlmry pump, thereby
greatly increasing its efficiency, while at the
same time, since the upper end of the pump,
through which the piston-rod does not pass,
is employed as the compression end of the
pump, the leakage around said piston-rod,
which would prevent the best action of the
pump for its purposes, is entirely obviated.

It is obvious that various mechanical modi-
fications may be made in the construetion and
application of my device without departing
from the prineciple of my invention.

Although I have shown my improved pump
as applied to one particular kind of refriger-
ating-machine for purposes of illustration, I

self to this particular application thereof, as
the same may be used in econjunction with va-
rious other devices for the purpose. Neither

do I wish to be understood as limiting myself .

to the precise details of construetion herein-
before described, and shown in the drawings,
and I reserve the right to make such altera-
tions therein as may fairly come Wlthm the
scope of my invention.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination, with a pump-cylinder
and piston, the said cylinder being provided
at one end with an inlet and an outlet port
controlled by suitable valves, of the pipe A’,
connected to the said inlet-port and provided
with a valve, A’ and the suction-pipe con-
necting the said pipe A’ with the other end
of the cylinder beyond the said valve A? said
suction-pipe being itself provided with a suit-
able check-valve and connected to the pipe A’
between the valve A’ and the cylinder, sub-
stantially as and for the purposes specified.

2. The combination, with the pump-¢ylin-
der having itsinlet and outlet valves arranged
at one end, of the inlet-pipe provided with a
suitable valve, and a suction-pipe connecting
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the portion of the inlet-pipe beyond the said

valve with the other.end of the cylinder, the
said suction-pipe being connected to the in-
let-pipe between its valve and the cylinder by
a suitable connecting-pipe provided with a
valve at its junetion with the inlet-pipe, and
the said suction-pipe being also provided with
a valve arranged between the connecting-pipe
and the inlet-pipe, substantially as and for the
purposes specified.

3. The combination, with the pump- cyhn-
der D', of the inlet-pipe A’, connected there-
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with at one end through an inlet-port, E, con- -

trolled by a valve, ¢, said inlet-pipebeing pro-
vided with a valve, A% the suction-pipe H,
connecting thesaid inlet-pipe beyond the valve
A’ with the other end of the cylinder, and hav-
ing avalve, h, and pipe I, connecting the pipes
H and A’ on that side of their valves nearest
the pump-cylinder, and provided itself witha
valve, 4, substantially as and for the purposes
speclﬁed

4. The combination,with the pump propel,
oftheinlet-pipe connected theretoat both ends,
a pipe connecting the-pipes which connect the
inlet-pipe to thetwo ends of the ¢ylinder, and
valves,arranged substantially as described, to
coutrol the flow of the gas through the said
pipes, substantially as and for the pur poses
specified.

JOHN BOUCHARD.

W1tnesses
IRVINE MILLDR,
.C. E. LirTLE.
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