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IMPROVEMENT IN ICE-MACHINES.
: . - . . |

The Schedule referred to at these Lietters Patent and making part of the 5au%e

- -

To all whom it may concery - - - Piston D of the-nir-exlmmling engine, and with driy-
Be it known_tﬁlmp I, CHARLES I'LAGGE, of New mg-pulley, I, whicl, may be connected with a.steany-
York, in the county of New York and State of New powerorother suitable power tor driving the machine.
York, have invented a new gl Useful Improvement The shaft B curies o differential gear, If, wliely en-
n Ite-I\'Iachines; amd I do hereby declare that the gages with another differentin) gear, G, upon the short
following is a full and exact description thereof, ref- | shats H, which has a crank, 1, connected with the ro(
erence being had to the accompanying. drawing and to K, tor working the piston L of the:‘Lil'-cuiuleming putnp

the letters of reference marked thereon, | M. By this alrangement of differenting gear, the great-
~In the ac otnpanying drawing— CST power is applied to the pump near the end of the
Figure 1 Is a side view of iy improved ice-machine. piston-stroke, where the greatest foree is required to
Figure 2 is a plan of the same. ‘move the piston. -
FigureB iIs an end view. The shatt B, being set in motion, works the piston
- Figure 4 is a side view of the congelator. L of the buinp M, forcing the alr into the pipe N,

Figure 5 is o plan of the coil of Pipes througl) which | through the two valves O and P, one of which receives

the cold air passes between the two bottors of the | the air at the downward stroke of the piston, and the

congelator to the cut-off ang eXpansion-engine, - other-at the upward strokes . o

My invention relates to that class of lee-machines i Upon first charging. the machine, additional aiy is
which eold is produceq by the alternate compression | received through the valve Q, fig. 1, which also serves
and expansion of atmospheric air, to admit "additional air whenaver the sapply of ay

IFirst, the chief object of my invention is to equalize | coming back from thé congealator iy Insufficient for
the power required for com pressing the air, by working | suceessful operation of the machine.
(e or more air-compressing punips by weans of a dif- The air, being forced into the pipe N, passes directly
fbll‘e]?tjﬂ] gea.[‘il]g, “”hich 15 S} 31'1';:[51!3'@{1 t]]ﬂ,['-" while the to.a coil ol this ]}ipe i”_ thﬁ U.UU]UI' l{J, “’lliﬂll 15 filied
driving-shaft and pulley revolve at & uniform speed, | with water. ~Thus cooled, the air passes, by pipe N,
the piston of the air-cpmpi*essing prump moves at the | to the zigzag pipe T, between the two bottows of t)e
commencement of its strpke with a quicker, motion | congelator, and then, by pipe U, to the valve-chest
than toward the eid of its stroke, where more power | of the ar-expanding engine. From this chest the con-
IS reqitired, | | densed aud cooled air enters the expansion-cylinder

Second, to apply the expansive foree of the com- | W, where it is suddenly expanded an covled to the
pressed air to tle nir-ﬂxpa.ml_ing engine, when the pis- | greatest extent. * . - ~

ton of the nir-(::}rnpressing. pump s toward the end of A pump, Js upon the congelator, is employed fur
the stroke, and requires the greatest power. | Puping the air from the water-vessels, and ton pre-
My invention consists— . . veit buobles in-the jee, | |
First, in the combination of a differential. gearing Lhe air, after its expansion in W, escapes througsh
with an --..-;i,ir.-co_mprezssiltg pumnp and an amr-expanding | the opengs 7 j ot the two bartitions I k, whily SCp-
engine. . - - | & ate the air-engine from the congelator Y, contair
Second, in the combination of an ad Jjustable cut-off lag the freezing-vessels % 4, | |
with an alr-expanding engine. | By means of valves i) the partitions of the congel-
. Third, in applying the expansive foree of the air to | ator, the adiiission of ¢ dair from W is sy regulited

driving the machine when, and only when the piston | that it enters st that colmpartment o the colngela-
of the :-.1ir-—c0111p1'e'ssing pump Is toward the end of its | tor Y containing the freezing-vessels alreuly longest
stroke, and requires the greatest power, eXposed to the curtent of cold ary and from this com)-

Fourth, in a congelator divided into Compartments, partinent, having surronnded suceessively the vessels
through which the c¢old aip s passed, and may be di- | contained iy Ity pusses to the other compartiments, -

rected in different ways at pleasare, - ubie reaches the openings rin the false boutton ot the
Fitth, in a Witter-cooler, provided with tubes, and congelator, througt which it passes into the spuaed
receiving the cold air frow the congelator, surrounding the pipes T, and, finally, passing from

~ Sixthy, in the cotbination of i alr-pump with the | the congelitor, by the tube a, through the coil iy the
coygelator, for exhausting the air fromn the water in- | ‘coolor b b, then, by the tule ¢, back to the pump AL

fended to be frozen; and. o nse to the boest advantage the expansive force of
Seventh, in making ice-cream directly by the use of | the aip adniitted o the Cxpanstou-cylinder W, an ad-
atmospheric air, withdut the nse ot ice. Justable cut-off' is provided i the valve-cliest V y Worked
In the drawing— | | Ly eccentrics on the mair; shatt.  The motion of this

A represents the frame whichh supports the nmain eXpausion-cngine is so adjusted that, propelled by the

)

shaft B, provided with » crank, C, for working the admission of compressed air toits cylinder, it begins ity
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stroke when the piston of the compressing-pump M l require the parts to Le somewhat varied.. Any differ-

has passed the center of its stroke, and the power re-
quired for its movemens rapidly increases. -

When the piston of the compressing-pump is near |

e end of its stroke, the condensed ait 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-cotmnpressing pumps, the
expansive foree of the compressed air is used in the
most effective way to economize the power required

furr prouucing cold, and ‘I consider the arrangement |
and combination, substantially as deseribed, an 1m-

portant part of 1wy invention. |

“As the volume of compressed air 1s in inverse pro-
portion to the pressure to which the air is subjected
in the condensing-pump, the aljustable eut-ofi, which
reculates the guantity of compressed air used in the
expansion-eylinder, also reguilates the pressure uuaer
wlhich the air is compressed i the condensing-pump.

The air-expanding engine 18 surrounded by-a box
or soue suitable non-conducting material.

My machine may be employed also for making ice-
creatn divect, without the use of iee, the cream being
placed in the freezing-vessels; and it may also be used
tor cooling buildings or vessels, or for other purposes,

.0 whichh case a system of pipes mag be substituted

for the freezing-vessels.
1 do not confine my invention to the precise coil-
strietion above deseribed. Practical experience ny

ential gearing may be used, and other changes may be

made, without departing from my invention, so iong
s the machine is sitbstantially the same.

I do 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
2 current of air for cooling the pipes in the covler.

Having described my inventioh,

I claim— |

1. The combination of a differential gearing with &

condensing-pi inp or engine, substantially as set foreh.

expansion-engine, substantially as set torth.

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

4. The toit K, the crank I, or their equivalents, by
means of whica the air-expanding engine is connected
with the driving-shaft and differential gearing; to work
the air-compressing puinp or engine, substantially as
set forth. | |
5. The above-described arrangement for regulating
the alr-expanding engine and its adjustable cut-oft,
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 forth. |

| CHARLES PLAGGE.

Witnesses:
DANIEL BREED,
W, H. SEAMAN.

9. The combinationof & differential gearing with an
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