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filmited states at ent ()ffice. 
CHARLES PLAGGE, OF NEW YORK, N. Y., ASSIGNOR TO HIMSELF AND 

THEODORE C. GLAZIER, OF SAME PLACE. 
Letters Patent No. 106,722, dated August 23, 1870. 

MPROVEMEN IN C-MACENES. 
---4--b-e- 

the schedule referred to in these Letters Patent and making part of the sage 
--Geo--- To all athon it may concerni : 

Be it known that I, CHARLEs l'LAGGE, of New 
York, in the county of New York and State of New 
York, have invented a new and useful Improvement 
in Ice-Machines; and I do hereby declare that the 
following is a full and exact description thereof, ref. 
erence being had to the accompanying drawing and to 
tle letters of reference marked thereon. In the accompanying drawing 

Figure l is a side view of lny improved ice-machine. IFigure 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 passes between the two bottonus of the congelator to the cut-off and expansion-engine. 
Mly invention relates to that class of ice-machines in 

which cold is produced by the alternate compression and expansion of atmospheric air. 
lFirst, the clief object of my invention is to equalize 

the power required for compressing the air, by working 
one or more air-compressing pullips by reals of a dif 
ferential gearing, which is so arranged that, while the driving-shaft and pulley revolve at a uniform speed, 
the piston of the air-compressing pump moves at the 
commencement of its stroke with a quicker, motion 
than toward the end of its stroke, where more power is required. 

Second, to apply the expansive force of the com 
pressed air to the air-expanding engine, when the pis 
ton of the air-compressing pump is toward the end of 
the stroke, and requires the greatest power. 
My invention consists-- 
First, in the combination of a differential gearing with an air-compressing pump and an air-expanding 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 lilachine whei), and only when the piston 
of the air-compressing pulp is toward the end of its stroke, and requires the greatest power. 

Fourth, in a congelatur divided into compartments, 
through which the cold air is passed, and may be di 
rected in different ways at pleasure. 

Fifth, in a water-cooler, provided with tubes, and receiving the cold air from the congelator. 
Sixtli, in the colubination of an air-pump with the 

colgelator, for exhausting the aiu', foal the water in 
tended to be frozen; and 
Seventh, in ulaking ice-cream directly by the use of 

atmospheric air, witlout the use of ice. In the drawing 
A represents the frame which supports the main 

piston I) of the air-expanding engine, and with a driv 
ing-pulley, E, which may be connected with a steau 
power or other suitable power for driving the machine. 
The shaft B carries a differential gear, F, whicl en 

gages with another differential gear, G, upon the short 
shaft, H, which has a crank, , connected with the rod 
K, for working the piston L of the air-condensing pump 
M. By this arrangement of differential gear, the great 
est power is applied to the pump near the end of the 
piston-stroke, where the greatest force is required to move the pistoll. 
The shaft 13, being set in motion, works the piston 

I of the pump M, forcing the air into the pipe N, 
through the two valves O and I, one of which receives 
the air at the downward stroke of the piston, and the other at the upward stroke: 

Upoll first charging the machine, additional air is 
received through the valve Q, fig. 1, which also serves 
to admit additional air whenever the supply of air 
colling back from the congealato' is insufficient for successful operation of the machine. 

flhe air, being forced into the pipe N, passes directly 
to a coil of this pipe in the cooler R, which is filled 
with Water. Thus cooled, the air passes, by pipe S, 
to the ZigZag pipe T, between the two bottons of the 
congelator, and then, by pipe. U, to the valve-chest 
of the air-expanding engine. From this chest the con 
densed and cooled air enters the expansion-cylinder 
W, where it is suddenly expantled and couled to the greatest extent. 

...A. pull), f, upon the congelator, is employed for 
pulping the air from the water-vessels, ant tilus pre vent bullples in the ice. 
The air, after its expansion in W, escapes through 

the openings jj of the two partiti) is l, k, whicl sep 
a ate the air-engine from the congelator Y, contain ig tille freezing-vessels Z, Z. 
By means of valves in the partitions of the congel 

atol, the all mission of collair from W is so regulated 
that it enters first that coupartment of the congela 
tol Y containing the freezing-vessels alreally longest 
exposed to the current of cold air, and from this cut 
partlinent, llaving surroundle successively the vessels 
contained ill it, pilsses to the otle' coupa Itinents, un 
til it reaches the openings in in the false botton of the 
colgela tol, through which it passes into the space 
surrounding the pipes T, and, finally, passing from 
the colgelator, by tie tube a, through the coil it the 
'cooler b b, then, by the tube c, back to the pump MI. 
To use to the best advantage the expansive force of 

tle air alluitted to the expansio-cylinder W, an ad 
justable cut-off is provided in the valve-cliest V, worked 
by ecceitrics on the linaiti shaft. The motion of this 
expansion-engine is so adjustel that, propelled by the shaft B, provided with a crank, C, for working the admission of compressed air to its cylinder, it begins its 
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stroke when the piston of the compressing-pump M 
has passed the center of its stroke, and the power re 
(uired for its movement rapidly increases. . . 
When the piston of the compressing-pump is near 

the end of its stroke, the condeised air is cut off from 
the expansion-engine, and the stroke is finished by the 
air already admitted, working expansively. 

It is evident that, by thus regulating and combin 
ing the air-expanding engine, provided with variable 
cut-off, with one or more air-compressing pumps, the 
expansive force of the compressed air is used in the 
most effective way to economize the power required 
for producing cold, and I consider the arrangement 
and colubilation, substantially as described, an in 
portant part of liny 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 adjustable eut-off, which regulates the quantity of compressed air used in the 
expansion-cylinder, also regulates the pressure under 
which the air is compressed in the condensing-pump. 
The aii'-expanding engine is surrounded by a box 

or soule suitable non-conducting material. \ly iliachine may be employed also for making ice 
cirean direct, 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. 

I do not coufine my invention to the précise coin 
struction above described. IPractical experience may 
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require the parts to be somewhat varied. Any differ 
ential gearing may be used, and other changes may be 
made, with out departing from hy invention, so long 
as the machine is sibstantially the same. 

I do not broadly claim the process of returning part 
of the copressed air, after expansion, so as to cool 
the air still under compression, or the employment of 
a current of air for cooling the pipes in the cooler. 

Having described my invention, 
I claim 1. The combination of a differential gearing with a 

condensing-pimp or engine, substantially as set fortli. 
2. The combination of a differential gearing with an 

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

air-exp:nsion engine, substantially as set fortli. 
4. The roll K, the crank I, or their equivalents, by 

means of whic, the air-expanding engine is connected 
with the driving-shaft and differential gearing, to work 
the air-compressing pump or engine, substantially as 
set furth. 5. The above-described arrangement for regulating 
the air-expanding engine and its adjustable cut-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 expunding 
air, substantially asset furth. CHARLES PLAGGE. 

Witnesses: 
DANIEL BREEI), 
WM. H. SEAMAN. 

  

  


