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IMPROVEMENT IN ICE-MACHINES.
oo

The Schedule referred to in thesc Letters Patent and making part of the sawe

: .

To all whom it may concery ; _
Be it known that I, CHARLES Pracen, of New
Yok, in the county of New York and State of New
York, have Invented a new aml usefal Improvement
in Ice-i\‘luchines; and I do hereby declare that the
following {s a full and exact description thereof; ref-
erence being had to the accompanying diawing and to
the letters of reference marked thereon,
“In the accompanying drawing—

Tigure 1 is a side vigw of iny improved ice-machine,

Figure 2 is a plan of the same.

Figure 3 is an end view.

Figure 4 is a side view of the congelator,

Figure 5 is a plan of the coil'of pipes through which
the cold air basses between the tywo bottoms of the
congelator to the cat-off and éxpunsion-engine.

My invention relates to that class of fce-machines in
which eold is prodnced by the alternate compression
and expansion of atmospheric air, .

Trirst, the chief object of my invention iy to equalize
the power required for compressing the air, by working
one or more air-com[n'essing panips by meeans of n dif-
ferential gearing, whicl is so arranged that, while te
driving-shafs and Jbulley revolve at o uniform speed,
the piston of the air—compressing pump moves at the
tommencement of its stroke with o quicker. motion
than toward the end of jts stroke, where more power
is reqitired. '

Second, to apply the expansive foree of the com-
pressed air to the nir-expanding engine, when the pis-

ton of the air-c«)mpressing pump is toward the end of

the stroke, and requires the greatest power,

My invention consists— .

First, in the combination of & differentiy] geiring
with an-:-itix'—compressing pamp and an :1i1'-e.\'pamling
engine.. - '

Second, in the combination of an adjustable cut-off
with an air-expanding engine.

Third, in applying the expansive force of the air to
driving the wachine when, and only when the piston
of the uir-compressing bump is toward the end of its
stroke, and requires the greatest power,

Fourth, in a congelator divided: inro compartments,
through which the ¢old air is passed, and may be di-

reeted in different ways at pleasure.

Fitth, in a water-cooler, provided with tubes, and
receiving the eold air from the congelator,

Sixth, in the combination of &n air-pump with the
coygelator, for exhausting the aiy. from the water in-
tended to be frozen; and i '

Seventh, iy making ice-cream directly by the nse of
atmospherie air, withgut the use of ice.

In the drawing— _

A represents the frame which supports the main
shaft B, provided with g erank, O for working the

piston D of the air-expanding engine, and with » driyv-
ing-pulley, B, whicl may be connected with g steam-
poweror otler snitable power for driving the machine,

The shaft B carries o differential gear, I, whicl en-
gages with another differentia} gear, G, upon the short
shatt H, which has a erank, 1, connected with the rod
K, tor working the piston L of the :Lil'-co'mlensing putip
M. By this arrangement of differentin] gear, the great-
st power s applied to the pump near the end of the
Diston-stioke, where the greatest toree is required to
‘move the piston. ’

The shaft B, being sct in motion, works the piston
L of the pump M, forcing the air into the pipe N,
through the two valves O and P, one of which receives
the air it the downward stroke 6f the piston, and the
otherat the upward stroke: _

Upon firsg charging. the machine, additional ajy is
received through the valve ‘Q, fig. 1, which also serves
to atmit "additional ajp whenever “the supply of air
coming back from the congealator is insufficient for
suceesstil operation of $he machine.

The air, Leing forced into the pipe N, passes directly
to.a coil of this pipe in the cooler B, which is filled
with water. Thus cooled, the air Dasses, by pipe 8,
to the zigzag pipe T, between the two bottoms of the
congelator, and then, by pipe U, to the valve-chest
of the air-expanding engine. Frow this chest the con-
densed and cooled air enters the expansion-cylinder
W, where it iy suddenly expanded and covled to the
greatest extent, * :

A pump, f, upou the congelator, is employed for
buwping the air tfrom the water-vessels, and tiny pre-
vent bubbles in-the jce,

The air, atter ity expansion in W, escapes through

the openings j i of the two partitions & k&, whicly sep-

a ate the air-engine from’ the congelator Y, contaiy
lag the freezing-vossels 7 Z, ’ :

By means of valves i, the partitions of the congel-
ator, the adiission of cold ajp frony W is so regulated
Lhak it enters st that colnpartment of the congela-
Wr Y containing the freezing-vessels alrealy lougest
expused to the curfent of eold airyand from this o).
partwent, having surrounded suceessively the vessels
contained in ity passes to the other compartinents, un-
til it reaches the openings win the flse bottow ot the
congelator, througt which it basses into the space
swronnding the pipes T, aud, Huoally, passing from
the congelator, by the tube a, through the coil in the

‘cooler b b, then, by the tube ¢, back to the pump AL -

To use to the List advantage the expansive force of
the air adwitted to the cxpzunsiuu-u}‘limlcl"\V, an ad-
Justable cut-oft is provided iy the valve-cliest V. y worked
by eceentrics on the main shaft.,  The motion of this

expausion-engine is so adjusted that, propelled by the

admission of compressed airtoits cylinder, it begins its




106,722
2

stroke when the piston of the compressing-pump M
lhas passed the center of its stroke, and the power re-
quired for its movement rapidly increases.

. When the piston of the compressing-pump is near
the end of its stroke, the condensed air is cut off. from
the expansion-engine, and the stroke is finished by the

~ir already admitted, working expansively.

It is evident that, by thus regulating and combjn-
ing the air-expanding engine, provided with variable
cut-off; with one or more air-compressing pumps, the
expansive foree of the compressed air is used in the
most effective way to econoimize the power required
for producing cotd, and I consider the arrangement
and combination, substantially as deseribed, an im-
portant part of 1wy invention.

“As the volume of compressed air is in inverse pro-
portion to the pressure to which the air is subjected
in the condensing-pump, the atjustable ent-off, which
regulates the quantity of compressed air used in the
expansion-eylinder, also regulates the pressure under
which the air is compressed in. the condensing-pump.

The wir-expanding engine is -surrounded by a box
or sotne suitable non-conducting matéerial.

My uiachine may be employed also for making ice-
cream diveet, without the use of ice, the cream being
placed in the freezing-vessels; and it may also be used
for cooling buildings or vessels, or for other purposes,
in which case a system of pipes may be substituted
for the freezing-vessels.

1 do not confine my invention to the précise con-

require the parts to be somewhat varied.. Any differ-
ential gearing may be used, and other changes may be
made, without departing {rom my invention, so long
as the machine is gitbstantially the same. .

1 ¢lo not broadly claim the process of returning part
of the compressed air, after expansion, 8o as to cool
the air still under compression, or the employment of
a current of air for cooling the pipes in the evoler.

Having described my invention,

1 claim—

condensing-p¢.up or engine, substantiatly as set forth.

9. The combinationwof a differential gearing with an
expansion-engine, substantially as set forth.

3. An adjustable cut-off, in combination with an
air-expansion engine, substantially as set forth.

4. ¥he ot X, the crank I, or fheir equivalents, by
weans of whica the air-expanding engiue is connected
with the driving-shaft and differential gearing, to work
the air-compressing punp or engine, substantially as
set forth.

5. The above-described arrangement for regulating
the alr-expanding engine and its adjustable cat-off,
in order to equalize the power. required for compress-
ing the air as far as possible, and to obtain the great-
est effect of the power reproduced by the expanding
air, substantially as’set furth.

CHARLES PLAGGE.

Witnesses:

DANIEL BREED,

strietion above deseribed. Practical experience may ’ Wi, H. SEAMAXN.

1. The combination of a differentinl gearing with a
b o L]




