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1o all whom it may concern:
Be it known that I, ALFRED GLASSON, a
subject of the Queen of England, residing
at Dulwich, London, in the county of Surrey,

5 England, have invented a certain new and

Improved Apparatus for Ice-Making and Re-

frigerating, (for which I have obtained Let-

ters Patentin Great Britain, No. 21,509, dated

November 8, 1894,) of which the following is
1o a specification. »

My apparatus is a refrigerating-machine
using any high-tension condensible gas—such
as sulfurousacid,anhydrousammonia, or car-
bonic anhydrid.

A special feature of this apparatus is that
a portion of the refrigerating agent employed
in the machine is raised to a higher tempera-
ture and pressure and utilized in driving the
machine without the aid of a steam-engine
eo or asteam-boiler and by the mostsimple form

of heat transmission of low intensity. Amny

substance with a temperature not lower than
150° Fahrenheit will work the apparatus.

For a particular and detailed description

¢5 of my apparatus I refer to the accompanying
drawings. '

Figure 1 shows a longitudinal elevation,
partly in section, of the gas-pump wherewith
the refrigerating agent is compressed. Fig.

30 2 is an elevation of the complete apparabus
with two parts in. section. Fig. 3 shows a
longitudinal section through my improved
air-cooler used with the machine. Tig. 4is
a cross-section through the same.

The compression-pump I make of the form
and arrangement shown in Fig. 1. Thisisa
double-acting pump and consists of a- cylin-
drical barrel A, made of a hard-metal liner
fixed inside a cast-iron cylinder B by means
40 of set-studs C. This arrangement forms a

hollow space D, which completely surrounds

the barrel, so forming a jacket to the pump,
asshown. At each end of the barrel A, with
its casing B, are bolted on the top and bottom
a5 covers I. These covers are each provided
ith a flange-neck F, having a passage-way
3o suction-valve H. The ends of these
hhes are closed by plates, as shown at T2

15

35

- suction-valves into the pump.

1e opposite side of these branches are

similar flange-necks K on both top and bot-
tom eovers of the pump. They are provided

with passage-ways through them to each de-

livery-valve J. These outlets K at the top
and bottom of the pump I connect together
into one main delivery-pipe by any suitable
means similar to that shown at &', Fig. 2.
The suction-inlet to the pump is at G, Fig.
1, which is a flange-neck projecting from the
outside casing of the pump and having a pas-
sage-way through it into the hollow space or
jacket around the barrel of the pump.  This
jacket is connected by a clear passage at both
the top and the bottom ends of the pump into
the flange branches F and so to the suction-
valves H. This passage is shown for the top
end of the pump at E. A similaroneis made
into the bottom flange-neck, and in allother
details the construction of the valves on both
top and bottom covers is identical. This ar-
rangement of the suetion-inlets forms a com-
plete passage-way for the cold incoming va-

| por to pass right around the barrel of the

pump inside the jacket and then through the
It isthus pos-
sible to keep the barrel cool by means of the
spent gas passing into the pump. In start-
ing the machine it is sometimes necessary te
cool the barrel of the pump by a direct in-
jection of a small portion of liquefied ammo-
nia into the jacket D, which vaporizing there-
in effects the desired object. For this pur-
pose a small pipe connection I is made in the
suection branch G.

The suetion-valves II at tlie top and bot-
tom of the pump I place in boxes in the end
covers I, so that they come flat up against the
ends of the pump, as shown. They are made

with a guide-collar a, the spindle from which -

runs upward in the center of two springs band
c. These sptings are of different strengths.
The cushion-spring ¢ is the strongest and acts
as a buffer to the recoil-spring b, thus taking
up easily and quietly any violent action of
the suetion-valve. . The springs are kept apart
by mea:is of asliding collar-flange d, asshown.

' The %op av:i bottom delivery-valves J, I make

ex:{ctly as shown. The valve-face fits into
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- projected upward and terminates in a guide 1 the energy sufficient to drive the machine I
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¢, whieh is cup-shaped and contains a recoil-
spring i This spring bears against a collar-
flange 7, at the back of which is placed a
stronger cushion-spring o, which acts as a
buffer to the movement of the recoil-spring
I, thus preveuting shock in the action of the
valve.

A novel feature of this pump is the piston
M, having a piston-rod N working through
an improved stuffing-box O. The piston has
four spring piston-rings . These rings are
vurned true and ground together on their flat
edges, so that when placed against one an-
other they are gas-tight. "The division, how-
ever, between the two center rings is beveled
off to half its depth, as shown at J. These
rings are kept in position and close against
one another by the piston-cover Q, as shown.
A hollow space R is formed in the center of
the piston, from which a series of openings
or passages & lead to the space at the back
of the piston-rings, as shown.

A small tube S is serewed into the piston
and forms a connection into the hollow space
R. This tube at its opposite end passes
through the bottom eover I of the pump and
into a small closed tube-case T through a
small stufling-box gland U. This tabe S
passes backward and forward inside the case
T as the pump-piston reciprocates when at
work. The object for which this tube is pro-
vided is to secure an efficient lubrication of
the piston for a portion of oil at a somewhat
higher pressure than the pressure inside the
pump is forced through the inlet V and tube
S into the hollow space R inside the piston
and flowing out through the small holes J
behind the piston-rings P forces its way
through a small hole between the center rings
into the beveled slot 4, and so fills this slot
all around the piston and most efficiently lu-
bricates it. In fact, the piston runs on a ring
of high-pressure oil, which also tends to keep
the piston-rings tight and renders the escape
of gas past the piston impossible.

The piston is also provided with a project-
ing strip W around both top and bottom faces,
and thesefitinto corresponding recesses made
in the top and bottom covers I whenever the
piston is at the top or the bottom of its stroke.
This arrangement makes it possible to bring
the suetion and delivery valves at each end
of the cylinder flat against the strip W. The
strip is cut away around the delivery-valve
seating eat N. Thearrangement of this strip
prevents any clearance around the valves
wherein gas might lodge.

The eylinder of the engine which drives the
compression-pump is made of the same pat-
tern as any ordinary steam-cylinder for high
steam-pressures,with thisexception: The pis-
ton-rings and the lubricator of the same I
malee similarto those used in the compressicn-
pump hereinbefore described and illustrated.

The part of the apparatus in whicl.I obtain , ordinary steam-engine, and thus actuates

call the “generator” P', Fig. 2. It consists
of a cylindrical iron closed tank, provided in-
side with a number of serpentine coils Q', con-
nected together at their lower ends into a
chamber R’, as shown. The outlets of these
coilsat the topare connected intoacylindrical
iron vessel §', which vessel is provided with a
level-glass and pressure-gage, (shown at T".)

For cooling the air to very low temperatures
I use with my machine a long tank U, Fig. 3,
in which revolve horizontally a series of thin
metal cylinders V', one within the other,
each separated by a very narrow space and
also provided with channels a”, Fig. 4, run-
ning the whole length of the cylinders.” The
lower edge of each cylinder dips down into

and passes through a layer of freezing brinc

W' as it revolves on the shaft X' by means of
the small pulley Y'. A fan Z’' is fixed at one
end of the tank and forces the air to be cooled
through and between the metal eylinders in
the direction shown by the arrows and is de-
livered through the outlet o' at a very low
temperature. A coil of pipes b’ is placed
along the bottom of the tank, into which the
liguefied ammonia is allowed to expand, thus
cooling the brine. A perforated iron baffle-
plate C' is fixed at the outlet end, s0 as to pre-
vent any spray from the brine passing out
with the air. By this arrangement of metal
cylinders I am enabled to obtain a large and
cold surface in a moderate space to expose to
a current of air, and as the cylinders revolve
through the brine and the sinall channels ¢
take up a small portion of the freezing-brine,
thus maintaining the whole surface very cold,
the air is very rapidly cooled.

The manuer in which I work the machine
is as follows: After withdrawing all the air
from it and taking the refrigerating agent to
be employed to be anhydrous ammonia a full
charge of this is placed in the condenser-coils
d', Fig. 2, which are coils of iron pipe placed
inside the tank-base of the apparatus, as
shown, and surrounded by cold water. The
ammoniafrom the coils flows into the circular
iron vessel ¢', which is a storage-tank to retain
a sufficient supply of the liquefied ammonia
to work the machine. A small portion of the
liquefied ammonia is placed in the coils Q' of
the generator ', Fig. 2, and is then heated
and raised to a pressure of about two hundred
and fifty pounds per square inch. Thisheat
may be waste heat of any description-—such
as exhaust-steam, hot air, or hot water. The
hot substance employed passes into the gen-
erator-tank and surrounds the outside of the
coils. The pressure of two hundred and fifty
pounds per square inch being maintained in
the generator P’ is sufficient to drive the ma-
chine. Byopening the valve f’ this high-pres-
sure vapor passes along the pipe ¢’ invogg
driving-cylinder 7/, which immediately
the machine in motion in the same way s
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compression-pump ¢, Fig. 2. - The machine is
now working, and aslongasthe pressureinthe
generator is maintained at a higher pressure
than that in the condenser-coils will continue
to Work the ammonia-gas being drawn by the
pump from the expansion- mpe coil b"in air-

cooler, Iig. 3, through the pipe ;' into the pump.

suction branch and then insidethejackethere-
inbefore deseribed, cooling the barrel of the
pump as it passes along to the suction-valves.
The ammonia-gas, being compressed in the
pump to about one hundred and fifty pounds
per square inch, passes through the delivery
branch %' to the pipe I, then into the top of
a cylindrical vessel m/, -called the ¢ oil-recti-
fier.”
here separates from the ammonia-gas, which
gas then passes along through the pipe n' into

" the condenser-coils d’, where it liquefies and
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passes to the receivere’. A small eylindrical
vessel o', called the ‘‘oil-storage tank,” is
placed immediately below the oil-rectifier m/.
This vessel o' is connected to the generator
main vapor-pipe g’ by asmall pipes’,asshown,
and also by a pipe ¢’ to each of the oil-lubri-
cators T on the driving-cylinder %' and the
compression-pump4’. Thisarrangement per-
mits the full pressure of the generator to act
against the oil in the oil-receiver o', and so
forces the oil into the lubricators and thus
into the pistons, as hereinbefore described
and illustrated. When the oil-rectifier m’ is
nearly full of oil, thé valves »' being closed
and the valve ¢’ opened, the oil immediately
flows outinto the bottom vessel o, after which,
the valves being restored to the former posi-
tion,the cycle of operations proceeds as before.
To maintain the continuous working of the
machine, a double-acting feed-pump ' of any
approved design is fixed at the side of the
tank-base and driven off the main shaft, as
shown. The suction of this pump is con-
nected by a small pipe v’ to the receiver ¢/,
from which it draws a small portion of liquid
ammoma and forces it through the delivery-
pipe w' into the chamber R’ at the bottom of
the coils Q. This quantity is regulated to
the exact amount required for the continuous
working of the apparatus by means of the by-
pass regulating-valve at . This small por-
tion of ammonia continnes evaporating at the
higher pressure inside the coils Q/, thus pro-
ducmv a sufficient quantity of vapor to drive
the cylmder h' continuously. The by-pass
valve «' may be a three-way cock regulated
by hand, so that, if necessary, a portion of the
liquid dehvered into it by the pump could be
returned through a pipe leading from one of
its ways to the condensing-coil and’so back
to the receiver, while a greater or less quan-
tity, as desired, would pass on into the gen-
erator through the pipe w'.
Fig. 2, a branch pipe from the valve ' leads
through the wall of the base-tank, and this
branch is conneected to the coil inside the tank.
The vapor passes away from the driving-eyl-

The oil used in lubricating the pump 2"

As shown in

inderatthepr essure of the condenser through
the exhaust-pipe %', and so into t,he dehvery—
pipel from the compression-pump ', and then
to the condenser in one continuous cycle.
The liguefied anhydrous ammonia is allowed
to pass aloeng the pipe ' into the pipe-coil &’
in the bottom of the air-cooler U’, Fig. 3,
where, expanding at a lower pressure, it cools
the brine W’ to a very low temperature, which

cooling the metal cylindersabstracts the heat

from the air passing along them, as before de-
seribed:
provided for injecting a fine spray of lique-
fied ammonia from the receivere'into thesue-
tionof pump, ifrequired, forcooling the same.

Thedirection of the flow of vapor andliquid
in the-various pipes is shown by arrows
marked on Fig, 2

I claim—~

1. In a refrigerating apparatus, the com-
bination of a compressor, means for operat-
ing the same, a condenser-coil communicat-
ing with the delivery-passage of the com-
pressor, an  air-cooler, an expansion-coil
within the cooler, a receiver and connections
between the receiver, the condensing-coil and
expansion-coil, said receiver also communi-
cating with the compressor, substantially as
descnbed

2. In a refrigerating apparatus, the com-’

bination of a vapor-generator, an engine com-

-municating with the generator and adapted

to be driven by vapor therefrom, a com-
pressor connected to be operated from the
engine, a condensing-coil, an air-cooler, an
expansion-coil within the cooler, a receiver,
connections between the condenser-coil and
the delivery-passage of the compressor, con-
hections between the expansion-coil and the
inlet- passage of the compressor and com-
municating passages between the receiver
and the generator, and the expansion and
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condenser coils respectively, substantially as

described.

3. In a refrigerating apparatus, the com-
bination of a vapor-generator, an engine com-
municeating with the generator and adapted
to be driven by vapor therefrom, a com-
pressor connected to be operated f10m the
engine, a condensing-coil, an air-cooler, an
expansion-coil Within the cooler, a 1’eceiver,
connections between the condenser-coil and
the delivery-passage of the compressor, con-
nections between the expansion-coil and the
inlet-passage of the compressor, connections
between the receiver and the .generator, a
pump interposed in the last-named connec-
tions, and a by-pass valve in said connections
between the pump and the generator, sub-
stantially as and for the purpose set forth.

4. In a refrigerating apparatus, the com-
bination of a compressor, an engine for oper-
ating the same, a condenser-coil communi-
cating with the delivery-passage of the com-
pressor, an air-cooler, an expansion-coil
within the cooler, a receiver, connections be-
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tween the receiver, the condensing-coil and | hand in the presence of the two subscribing

the expansion-coil, said receiver also com- | witnesses.
1 ine wit, . >0 » ans ) ) -
muniecating with the compressor, and means ALFRED GLASSON.
5 compressor, substantially as and for the pur- Witnesses:

pose set forth.
In testimony whereof I have hercto set my

AvLrFrED J. BouLy,

l
to lubricate the pistons of the engine and i
i ,
| ITARRY DB. BRIDGE.




