r

A, T. BALLANTINE.
ICE-MACHINE.
No. 191.638. Patented June 5] 1877.
» \\\\\\\\\\\.\.\\\\\\
%
............................................. %
%
§ \\ ket 4
Pﬁ y/m//\\\‘\\% , ”‘ é
I e &
= "////// R | g
/ ——"\4\'
. /\\/ﬂ//////// 2
N '~ -§2 = %
N N %
. /
S
s /\ 2
2\ ol u
. l;E oo H e
® L EEN 0
-5“ A Y o 3
N
- o J N
== el
\ o ] O
=1 I T
~ 1
Y
R Sl
L —_—g O
Y
ﬁ””' _ Trvendor
Gttt A wtr St i




e I A et

" pump-cylinder.
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To all whom it may concern :

Be it known that I, ALEXANDER T. BAL-
LANTINE, of the city of New York, in the
county of New York and State of New York,
have invented certain new and useful Improve-
ments in Machinery for I'reezing, Cooling, and
Refrigerating ; and I do hereby declare that
the following is a full, clear, and exact de-

. scription thereof, which will enable others
* skilled in the art to which it appertains to

make and use the same, reference being had
to the accompanying drawings, and to the let-

" ters of reference marked thereon, which form a
part of this specifieation. .- ’

This inventioh, while designed with special
reference to the needs of the system of refrig-
erating and freezing described in Letters Pat-

-ent No. 85,719, granted January 5, 1869, to

Charles Tellier, is applicable to any and all

*ice or refrigerating machinery in which ether,

ammonia, or other refrigerant agent is forced,
or caused to travel from one point to another

- in the machine, by means of a pump—as, for

instance, in the Tellier machine, where the
pump is used to force the refrigerant into a
condenser. R

" Taking the Tellier machine as an illustra-
tion, it has been found almost, if not, indeed,
quite impossible to prevent the gas from leak-
ing from the pump at the point where the
piston-rod works through the head of the
The defect has been to some
extent cured by packing the rod very tightly ;

‘but the leakage, although diminished, still
- exists, while the machine, owing to the tight
-packing, becomes so difficult to put in motion
a8 'to require for its operation an engine of
' very much greater horse-power than otherwise
- would be needed. s

The same defect—noticed in the Tellier ma-
chine by way of example—is found in other
ice-making and cooling machines in which a
pump is used to force along the refrigerant

: agent.

Now, my invention is directed to the rem-
edying of the defect above noted; and its ob-
ject is to completely prevent leakage, without
at all necessitating an increase of the power
needed to run the machine.

To this end I combine the pump-cylinder,
its piston and piston-rod with a chamber for

the gas or refrigerating agent, in such a man-
ner that the piston-rod works and is contained
within this chamber, which is closed to the
atmosphere. Under this arrangement it be-
comes quite immaterial whether there is any
leakage or not, for if any gas leaks from the |
piston-rod end of the cylinder it does not pass
to the open air to impregnate the atmosphere;
nor is it lost, but it is received in the gas-
chamber in which the piston rod works, and
is there held securely.

This chamber may or may not be the source
from whieh the pump draws the supply of
gas to be forced forward., In case it is not,
then the pump will take the gas from another
source, while the chamber will receive and
retain the leakage. The material thus gath-
ered can, if desired, from time to time, be con-
ducted back to the main body of the refrig-
erating aggnt.

I prefer, however, to make the chamber at
the same time the source from which the
pump draws its supply. I join the chamber
to the piston-rod end of the pump-cylinder,
and bhave this end of the cylinder free from
any head, and opening directly into the cham-
ber, so that the gas from the ehamber will
pass directly to the pump-piston, which, as
usual, is provided with a valve opening when
the piston moves in one direction, and closing
when it moves in the opposite direction.

In order to operate the piston-rod, it, of
course, becomes necessary to have some com-
munication with the exterior of the inclosing-
chamber. This I provide for by means of a
driving-shaft extending inside the chamber,
and there provided with crank or eccentric,
connected with and adapted to give the nec-
essary throw to the piston-rod. The shaft, at
the point or points where it leaves the echam-
ber, passes through tightly-fitting bearings,
which ean be wade so as to effectunally pre-
vent escape of gas therethrough. The shaft
having a rotary movement only, there is little
liability of leakage, and the bearings can be
made and fitted so as to entirely remove that
liability.

The nature of my invention, and the man-
ner in which the same is or may be carried
into effect, will be understood by reference to
the accompanying drawings, in which—
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Figure 1 is a longitudinal vertical central
sectional elevation of so much of a machine
for freezing, cooling, and refrigerating as
necessary to illustrate my invention. Fig. 2
is a vertical ceuntral section of the same, on
the line x y, Fig. 1. Fig. 3is a plan of the ap-
paratus with the pump - cylinder heads re-
moved. Fig. 4 is a view of the under side
of one of the cylinder-heads.

In the apparatus shown in the drawing
there are two pump-cylinders, A and B, each
having its own piston C D and piston-rod E
F. Each piston-rod has its own ecrank-con.
pection with a driving-shaft, G, the cranks
being so placed that the two pumps operate
alternately. In each piston C D is a valve,
a, which opens as the piston descends, and
closes when the piston rises. The valve con-
trols a passage, b, in the piston that is in com-
munication through the open end of the c¢yl-
inder with the chamber H, which is closed to
the atmosphere, and receives, through a pipe,
¢, the gas to be furced to the condenser. To
avoid joints, the chamber is preferably cast
in one piece with the pump eylinder or cylin-
ders.

Each piston-rod is, at one end, jointed to its
crank, and at the other end is hungon a jour-
nal or cross-pin, d, in the hollow lower part of
the piston, which journal or pin may be tubu-
lar, as shown in Fig. 1, with one of its open
ends registering at certain times during the
reciprocation of the piston with a tube or duect,
e, through which oil or other lubricating ma-
terial may be supplied under pressure, 50 as
to lubricate the piston and cylinder. The
tubular journal d for this purpose extends
through the piston from side to side.

The valve a of each piston is carried in a
head, €/, fixed to one end of the piston, and
covered by a perforated serew -cap, which
screws outo the head over the valve.

To each cylinder is applied a head, I, which
contains the second valve f of the pump.
This valve opens to allow the contents of the
cylinder to pass out through it when the pis.
ton rises, and closes to prevent back-flow of
the gas into the cylinder when the piston de-
scends. It is aided in this latter action by a
pressure - spring, ¢, whose pressure on the
valve is regulated by a set-screw, &, in the
cylinder-head.

The gas passing up through the valve f es-
capes through a ehannel, ¢, which (as indicat-
ed in dotted lines in Fig. 2) extends down-
wardly through the cylinder-head, and there
meets a like channel, ¢, in the wall of the cyl-
inder leading to the pipe k. The two chan-
nels from the two pumps converge toward and
meet in this pipe %, as indicated by dotted
lines in Fig. 3, and the pipe %k conveys the gas
to the condenser or other receptacle into which
it is to be gathered.

Under the arrangement herein described it
will be noted that the piston-rods are con-
tained and work within a chamber which is
closed, and therefore receives and -retains
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whatever fluid may leak through the piston-
rod end of the pump. I am, therefore, ena-
bled to dispense with any close packing or
stuffing box arrangement for the piston-rod.
Indeed, I can, as shown, dispense entirely with
a head at this end of the cylinder, and joint
the piston-rod directly to the crank at one end,
and to the piston at the other.

The eylinders are surrounded preferably by
a water-jacket, J.

In order to rotate the driving-shaft G, com-
munication must be bad with the outside of
the chamber H. For this purpose the shaft,
at one end, extends through the walls of the
chamber, and is put in communication with
any suitable source of power, by means of
which rotary movement can be imparted to it.

There is considerable pressure within the
chamber H when, as in the present instance,
that chamber is used as the reservoir or re-
ceiver from which the pump takes its sup-
ply. It becomes therefore necessary to make
and arrange the shaft-bearings so that there
will be no liability to leakage through those
bearings. An arrangement for this purpose
is shown in the drawings. At the end where
the shaft passes out from the chamber there
is fitted in the walls of the ehamber an elon-
gated box, K, formed with a conical seat, I,
to receive a conical journal, m, on the shaft,
and also with a tapering socket, n, to receive
a tapering longitudinally-split bearing-sleeve,
o, that is seated in the socket, and fits the
shaft, and can be set up in its socket, so as to
take up wear. A shoulder, p, on the shaft
bears against the end of the split sleeve.
Thus, in case of wear, a slight endwise move-
ment of the shaft will have the effect of press-
ing the shoulder p against the sleeve, setting
the latter up into its socket, and causing it to
close around and accurately fit the shaft,
while at the same time the conical journal m
is also set up against its seat 1.

The needed movement of the shaft for this
purpose can be effected by means of a set-
screw, #, which extends from the oufside
through the walls of the chamber, and bears
against the end of the shaft, as shown on the
left in Fig. 1. The shaft at this end is also
supported in a split conical ortapering bear-
ing-sleeve, s, that can be set up in its conical
socket by means of set-screws ¢, that bear
upon a disk or plate in contact with the outer
end of the sleeve. At the onter end of the
box K is a space, v, similar to that of a stuff-
ing-box, which, as in a stuffing-box, is closed
by a follower, w. This space, however, is pref-
erably packed with oil, which is supplied to it
under pressure through a pipe, 1. Indeed, to
all the various parts requiring lubrication the
lubricant is supplied under pressure through
pipes 1, 2, 3, 4, and e. The pressure may be
produced by various means. For instance, a

pump may be used to force the lubricant in;
or the lubricant may be supplied by hydro-
static pressure, the degree of which pressure
can be so graduated as to counterbalance the




pressure from within the apparatus to the ex- |
_tent needed to provide proper lubrication and

neutralize the tendency of the gas to force its
way out through the joints. .

To lubricate the erank-conneections of the
piston-rods the lower part of chamber H is
filled with oil to a proper height, (ascertained
by means of a gage or indicator, 6,) so that
the crank-pins, at each revolution, may dip
into a bath of oil.

In the use of the pump thus organized
with the Tellier ice-machine, the gas from the
pump is conducted through the pipe to the
condenser, where it is completely liquefied. I

» . prefer to locate the condenser below the level

of the pump instead of above that. level, as
heretofore.

The pump-piston is provided with a simple
packing composed of metallic rings, as shown,
it being no longer necessary, under my inven-
tion, to take great precaution against leakage

- through the piston, all that is needed being

that there should be.a reasonably tight joint,
sufficient to cause the pump to act properly.
I make no claim here to the mode of form-

. ing and packing the bearings of the crank-
‘shaft and lubricating the same, inasmuch as

I contemplate making these features the sub-

~ jeet of a separate application for -Letters

Patent.
Having described my invention, I would
state, in conclusion, that I do not confine my-

*-self to the mechanical details herein deseribed,
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as the same may be varied withoul departure
from my invention ; but

‘What I claim, and desire to secure by Let-
ters Patent, is as follows:

1. In machinery for freezing, cooling, and
refrigerating, the eombination, substantially
as set forth, of a pump for forcing the refrig-
erating agent, and a chamber, closed to the
atmosphere, which surrounds and contains the
piston-rod of the pump, and receives and holds
whatevér matter may escape from that end of
the pump-cylinder through which the piston-
rod works. :

2. The pump, in ‘combination with a cham-
ber which surrounds and contains the piston-
rod of the pump, and constitutes a gas-con-
taining receptacle from which the pump draws
its supply, substantially as set forth.

3. The combination, substantially as set

‘forth, of these elements: the pump or pumps,

the gas-receiving chawmber surrounding and
containing the pump piston rod or rods, and the
rotary crank or driving shaft mounted in bear-
ings in said chamber, the combination being
and acting as described.

In testimony that I claim the foregoing as
my own I hereunto affix my signature in pres-
ence of two witnesses.

ALEXANDER T. BALLANTINE.

- Witnesses: ,
E. BARLOW,
F. W. KELLER.



