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SPECIFICATION forming part of Letters Patent No. 660,771, dated 'Oei:o;ij"er 30, 1900.
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To all whom it may concerin: |
bBe it known that I, OSSIAN GUTHRIE, a citi-
zen of the United States, residing at Chicago,

~In the county of Cook and State of Illinois,
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have invented a new and useful Refrigera-
tion Apparatus, of which the following is a

specification. |

This invention relates to refrigeration ap-
paratus, and one object is to provide means
for preserving ice in ice-houses. o
- A further object of the invention is to pro-
vide means whereby advantage may be taken
of low atmospheric temperaturesin reducing

the temperature of ice stored in ice-houses.

Atfurther object of the invention is to pro- |

vide means whereby undermining of the
stored ice at the outer edges of the houses

through the melting thereof from transmit-

ted heat of the sun is prevented.
Other objects of the invention will appear
more fully hereinafter. | |
‘I'he invention consists substantiallyin the
construction, combination, location, and rela-

tive arrangement, all as will be more fully

hereinafter set forth, as shown in the accom-
panying drawing, and finally specifically
pointed out in the appended claims. |

T'he single view in the accompanying draw-

‘ing 1s a transverse sectional view of an ice-

tion thereto. - -

It is the common practice to store ice in
lce-houses at or in convenient proximity to
the place where the ice is harvested or manu-
factured until it is required for shipment or
use. I'he ice is stacked up in the ice-house
in cakes piled or arranged upon each other,
and each ice-house usually comprises one or
more rooms, the ice stored in one room being
withdrawn for shipment or use before the
nextroom isopened. . After theice-house or
one or more rooms thereot has been filled, it

house, showing the application of my inven-

frequently happens that a cold atmospheric

wave occurs, with the result that the tem-

45

perature of the atmosphere outside of the

“house 1s reduced far below that of the stored

ice within the house for a day or two at a
time, more or less. It is the purpose of my

Invention to take advantage of these drops

of the atmospheric temperature in reducing

the temperature of the stored mass of ice,

twenty degrees.

thus storing up the cold, 80 to spé&k,-of the

atmosphere for use in maintaining the stored

Ice at a temperature below the melting-point,
thus preserving the ice for a longer period of

time and preventing waste through meltage

during the succeeding summer months.
Moreover, it is a well-established fact that

the average range of temperature between
the maximum temperatare of the day-time
and the minimam temperature at night-time
throughout the summer months is about
It is also an established
fact that in the summer the average velocity
of the wind is greatest at orabouttwo o’clock

in the afternoon, and hence at the hour when

the heat is greatest. Therefore in carrying

out the principles of myinvention one of the

purposes 1n view is to utilize this variation

1n atmospheric temperature by storing up,

so to speak, the lower temperature of the

night-time to overcome or resist the greater
or increased temperature of the day-time
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and to close the ice-house securely against

the effect of the heated air, the velocity of
‘which, as above observed, is greatest at or

about the hour when its temperature is raised

75

to the average maximum. Again, during the

suminer-time the heat of the sun is transmit-
ted through the ground or floor of the ice-

house to the stored ice, thus causing melt-

age thereof at the base of the stack or pile,
and hence undermines a considerable section
of thestored ice, and the undermined section
finally from its own weight breaks away from
the stacked-up ice and falls against the wall

8o

of the room in which the ice is stored, thus
causingserious damage tothe building, More-
over,during the summer months theice at'the

top surface of the stack or pile begins to melt,
and the meltage trickles down through the

90

crevices between adjacent blocks or cakes be-

neath, where regelation takes place, thus

causing adjacent blocks of ice to freeze or to
be joined together and requiring the use of
saw and chisel-bars to again separvate it into
blocks or cakes, and the expense and damage

95

occasioned from this source frequently ex- -
ceed the loss from the meltage of the topmost

cakesof theice. Myinvention therefore con-

100 .

templates the provision of means whereby
| during the summer months air at a reduced o

.
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tempemture issu pphed to the stored ice, thus | ders G G’ G* th1 ouﬂ‘hout the system and thus

providing an artificial ventilation throuﬂ'h the
mass of stacked-up cakes, employing for the
purpose air at any desired temperature below
the {reezing-point, thus preventing the un-
dermining of the same at the outer edges
thereof, as well as preventing the expense,
damage, and loss through melting and rege-
la,uon

Referring to the deeompanyuw‘ drawing,
wherein 1 h(we 1llustrated an arrangement
embodying the principles of my mventwn
reference-sign A designates a building which
may be of any smmble or convement con-
struction and arrangement adapting it for
use as an ice-house d[ld having one or more
separated rooms in the usual manner. The
ice (indicated at B) in the form of cakes or
blocks is stacked or piled up in the rooms
of the ice-house in the usual manner. Inthe
usual construction of ice-houses a ceiling C
18 pr0v1ded for the several rooms into which
the house is divided, with a spaee (indicated

‘at D) above -the eellmn- C and beneath the

roof K, such space extendmw throughout the
lenﬂ*th and breadth of the bmldmﬂ'

In carrying out the principles of my inven-
tion, whereby advantage is taken of an at-
mospheric temperature lower than that of the
ice stored in order to preserve the ice—as,

- for instance, in case of a blizzard or cold wave

ocurring after the ive is stored—I arrange

- suitable ventilators F at convenient pointsin

35

40

45 a

- 8tance

the roof of the bmldmﬂ* or in the gable ends
thereof and also at one or more convenient

points in the ceiling C of each room in which
~ ice is stored, as indicated at F,

and in the
side walls of the room, if de%lred and pref-
erably at a point a,d,]&cent to the ground or

floor, as indicated at F¢, and I pl()Vlde means

automamcally actuated by variations in tem-
perature for opening and closing said venti-
lators. In the form of &ppmdtus shown for

accomplishing the desired object I provide
a suitable motor, which in the present in--
{but to which the invention 1S not

~ limited or restricted) consists of an aw-cylu

inder G G’ G%, in which operates a piston H

50
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. arm N, by which it may be opemted and
dda,pted when turned in one direction to open
said pipe to the air-reservoir L and when
- turned in the other direction to close the
- communication with the reservoir and to
~ open the pipe K to the atmosphere.
this ‘arrangement it will be seen that when.
valve M is Sllltably operated air- pressure is

60

“close the same, as the c¢ase may be,

H' H%, the rod J J' J* of which is connected
to a,nd operates the ventilator to open or

said piston is moved

cated compressed-air reservoir L. Arranged

in said bipe connection at any desired orcon-

venient point is a valve M, having a lever or

From

closed position.

when |
: Commumudtmw with
 eylinders ' G G’ Gtis a pipe K, led,dmu* to a
- suitably and convemently arla,nﬂ‘ed and lo-

causes the pistons H H' H! therein to move
in a direction to open the ventilators. Of
course it will be readily understood that an
air-cylinder GG’ G*is provided for each ven-
tilator and that all the air-eylinders are in
communication with pipe K, so that when air-
pressure is admitted to said pipe all the ven-

tilators may be simultaneously opened; but

7c
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by arranging suitable stop-cocks P in the

pipe connections of the air-cylinders any one

or more of such c¢ylinders may be cut off from '

the pipe K, and hence will not effect an actua-
tion of its associated ventilator when com-
pressed air is admitted to said pipe K from
the reservoir.

the
ventilators will be opened and wheun the valve

In practice I prefer to arrange
the ventilators to occupy a normally- elosed |
position, so that when valve M is operated to -
admit air-pressure to the air-cylinders

80

M is operated in the opposite dll’eQUO]} to
open pipe K-to the atmosphere the ventilators
are permitted to return to their normal or

vention is the prowbmn of means operated
automatically by the difference between the

| temperature inside the rooms in which the

ice is stored and that of the outer atmosphere
for controlling valve M. In carrying out

this feature of my invention I provide a coil

O of pipe and arrange the same at any con-

-venient point in the room in which the ice is

stored and preferably in the space above the

{ ice’and below the ceiling where it would be
subjected to about the temperature of the.

stored ice, a similar coil being arranged in
each room, if desired. - Outside the bulldm._,,
preferably at & convenient point on the roof
thereof, I arrange a similar coil of pipe Q
where it would be subjected to variations in
the atmospheri¢c temperature. In practice
and in order to protect the coil Q from rain,

| sleet, and snow 1 prefer to arrange a protect-

mtr-roof R over coil Q. One end of each of

the coils O Q opens into a cylinder ST, in
"The platon -

which operates a piston A% B
A*® is suitably connected, as mdleated at D?,

| to one end of a lever C?, suitably pivoted in-

termediate its ends, and piston B?is similarly
connected to the other end of said lever.
arm E? is connected to and moves with lever
C? and this armis suitably connected through
connection F? to the arm or lever N of valve

| M. The coils O Q are designed. to contain
any suitable fluid which expdnds_ and con-

tracts readily aceording to variations in tem-

- The next feature of the in-

An...
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perature to which it is sub;jeeted In practice -
I have found that wood-alcohol is well adapt-
ed for the purpose, as it responds quickly
to changes and variations in tempembure
The operation of this part of my invention is - .

125

as follows: In case a cold. Wave OCCUurs after

the ice is stored, whereby the atmospheric - )

‘temperature is reduced to a degree below that 130

of the rooms in which the ice is stmed the =
dmwted to the pipe K and to the air- cylm- l contraction of the wood-alcohol in t_hg____co11 .
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Q will cause piston B2to be moved, thus rock-
ing lever C*and arm E?ina direction 1o open
valve M, thus admitting air-pressure to pipe
K and to the various air-cylinders G G’ G4,

and hence causing the ventilators F F' F4 to

be opened, thus admitting the outer air of
lower temperature to the room in which the

1ce is stored and reducing the temperature of

the stored ice to an equality with that of the
lowatmospheric temperature. When the at-
mospheric temperature rises, the wood-alco-
hol in pipe Q begins to expand, thus forcing
the piston B?in the opposite direction, which
movement through lever C? arm E2 and con-
nection K< operates valve M to cut off the
supply of compressed air to pipe K and to
open sald pipe to the outer air, thus permit-
ting the ventilators to again close. It is to
be understood that the coils O and Q are of
1dentically the same capacity and exactly the
same quantity of wood-alcohol or other suit-
able fluid is employed in each. Therefore
when the temperature of the outerair and of
the room in which the ice is stored is the same
or varies 1n unison with each other the lever
C* will be held in neutral position—that is,
will not be rocked in either direction—said

lever being suitably mounted to move later-

ally under these circumstances and condi-
tions, and hence the valve M will not be
moved. If the temperature of the room in
which the ice is stored is lower than that of
the outer air, the action of the coil O is to
rock lever C* in a direction to maintain valve
M closed, while if the temperature of the
outer airfalls below that of the room in which
the ice is stored the action of coil Q is to
cause valve M to be opened, thus opening the
ventilators F F' ¥4 In this manner I take
advantage of the c¢old waves becurring during
the winter after the ice is stored to reduce
the temperature of the stored ice, thus stor-
Ing up the cold, and hence preserving and
protecting the ice more thoroughly against
the heat of summer, and from the forego-
Ing description it will be seen that I accom-
plish this result automatically through varia-
tions in the temperature, which is an agency
of nature, and hence special care of and at-
tention to the apparatus when once installed
1s unnecessary, only sufficient care being
taken to maintain air-pressure in the tank or
reservoir L. It will also be seen that by ar-
ranging one or more ventilators F4in the side
walls at or near the ground or floor and which
are opened during the very cold weather, as
above explained, I secure a circulation of the
cold air through the mass of stored ice, thus

thoroughly reducing the temperature of the

entire mass of stored ice. When the winter
1s s0 far advanced that no further ad vantage
can be derived in the manner above described

from cold waves, the ventilators F' F¢in the

ceilings and side walls of the ice-rooms are

- permanently closed for the summer and the
stop-cocks PP are turned off and the connec- |

described with reference to coil O

tion D? of pistons A? to lever C? is detached,
thus rendering coil O and air-eylinders G/ G4

of no further utility.

I will now deseribe the arrangement em-

braced in my invention for taking advan-

tage of the range of temperatare between

the maximum of the day-time and the mini-

mum of the night-time during the summer
Of courseitisobvious that if when
the atmospheric temperature at night is

nonths.

twenty degrees or more below that of the
following day and the temperature of the

space D above the ceiling of the ice-rooms

and below the roof E of the building is
reduced to the atmospheric temperature,
then the heat of the following day is more
successtully resisted in its tendency to warm
up the ice-rooms and so melt the ice.

sminmer of the variations in temperature
between night and day I arrange a coil Q/,
exactly similar in all respects to coils O

and @, above described, at some convenient

point in the space D. Said coil should be lo-
cated at a point where it will not be too close

There-
fore in order to take advantage in the early .
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to the roof, so as to be unduly affected by the

temperature of the outer air, nor too close to
the eeiling, where it would be unduly atfect-
ed by the temperature of thestored ice. This
coll delivers or opens at one end into a cylin-

der 'T", the piston B? of which may be con-

nected tothe end of lever C? through con-

95

nection G, in a manner similar to that above

The op-
eration is the same as that above deserihed

with respect to the conjoint action of coils

100

O and Q, except that instead of automatie-

ally opening up the ventilators in the ceiling
or side walls of the ice-rooms through a re-
duced temperature of the outer air only the

ventilators I in the roof or gable ends of the

building are opened up automatically when
the temperature of the outer air falls below
that of the space D, thus admitting the cooler

atmospheric air to the space D, and hence re-

ducing the temperature in such space to that

ot the outer air. When this equilibrium is

I10O

established, the ventilators. are again closed -

automatieally, thus retaining and storing up

the lower temperature in the space D, to be

utilized in more efficiently resisting the heat-
ing effect of the higher temperature of the

15

following day, while at the hour when the

outer air is hottest and the velocity of the

~wind is about twelve per cent. greater than

120

at night the ventilators are closed, thus more

perfectly preserving the ice. It will be ob-
served that this operation is also automatic
In action and does not require special care or

attention, and that advantage is taken of
thus reducing the cost to a -

natural agencies,
minimiun. o : L -

In order to compensate for auy loss of flaid
from the coils O Q Q' through evaporation,

125

130

leakage, or the like, I provide a’cup R3 for
each coil adapted to contain an additional .
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quantity of wood-aleohol or other fluid and |

which replenishes any loss in the coils, thus
maintaining absolute nniformity in quantity

- of the fluid in all of the coils.

I0

When the summer season is well advanced
and the ice begins to melt under the outer

edges, as indicated at K¢ and upon the top

surface thereof, through the transmission of
the sun’s heat, as above explained, and when
a room 18 once opened up for the removal of
the stored ice, it becomes desirable to avoid
the attendant loss ot ice through meltage and
exposure and the damage and expense due

- to regelation from the dmppmg& of the melt-
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ing topmost blocks or cakes of ice, as above
pomted out.
struct the walls and roof of the rooms in
which the ice is stored hollow, as indicated
at H* and into this space I arrange the de-
lwely end of a pipe J?, which pipe communi-
cates with air-reservoir L, a stop-cock 1.2 be-
ing provided therein, Wheleby the flow of
compressed air therethrouﬂ'h from the reser-
volir may be cut off when de‘ﬂled By this
arrangement it willt be seen that I am enabled

to deliver compressed air into the space H?

of the hollow walls of the ice-rooms, which
circulates through such space, and through
the expansion thereof reduces the tempera-
ture of the stored ice to a point where the

-melting thereof from the transmitted heat of |
- the snn is prevented.

In order to utilize the
compressed air to the best possible advantage
for this purpose, it is desirable to extract from
1t the latent heat. To accowmplish this re-
sult, the air from the compressor (indicated

ab Mg) is delivered into reservoir L through

a pipe N¢ which is arranged in a coil in a
suitable tank P2 By per m11)131110‘ water or
other cooling medium to flow _thl"ough this
tank, as indicated by the delivery and outlet
pipes R*® S? I extract the latent or liberated
heat from the compressed air during its pas-
sage from the compressor to the reservoir,
thus delivering the compressed air into the
reservolir at or about the atmospheric tem-

‘perature or lower, if desired, and this results

in a very low degree of temperature when
this cold compr esaed alr 18 permitted to ex-
pand when delivered into the hollow space
in the walls of the ice-rooms. By leaving

e

off or removing one or more bocm;dq ART bhe

bottom of the inner wall of space H? the cold

air supplied to space H® may be permitted
ready entrance to the room at points from
which 1t may circulate npwardly through the
cakes of ice, thus driving out any heated air
and maintaining the temperature of the ice
beiow the melting-point. It will also be seen

‘that after a room has been opened up for re-

moval of the stored ice such room may be

~ flooded with this cold air over night, for in-

stance, thus maintaining the temperature
thereof at a low degree, and hence prevent-

ing the rapid melting and. great loss of ice

To acecomplish this resulb Icon-

ice-room and while the ice is being removed
for shipment. The cold air thus admitted to
the ice-room rises toward the ceiling of the
room, circenlating through the crevices be-
tween the bloeks of ice, and finally collects in
the space above the top of the ice. During
its travel to the space at the top of the room

its temperature is raised above that at which
it enters the room, but it is still colder than

the atmospheric temperature. My invention
contemplates the utilization of this cold air,
which has aecompllghed all that it can ac-
complish in the ice-room. In order to still
further utilize this eold air, I arrange to draw
the same off and supply it to the alr com-
pressor for recompression, thus reducing the
amount of heat to be extracted after compres-
sion and before the compressed air 1s again
delivered into the reservoir. To this end I
arrange a pipe box or casing R* in any suit-
able or convenient location adjacent to the
ceiling C of the room and provided with suit-
able openings through the side thereof. In
practice I arrange this pipe box or casing to
extend through a_ll the rooms of the bmldmb,
and I eonne_et the same through the pipe R?®
with the air-compressor M=
after the cooled air has accomplished its work
of reducing the temperature of the stored
ice, it is again drawn off and compressed

whlle still colder‘ than the atmospheric air,

for use over again.

From the fmewomﬂ' description it will be
seen that I. promde an exceedingly simple
system for preserving and protecting ice and
wherein the apparatus employed 1s inexpen-
sive in initial cost, wherein the expense of

operation is inconsequential after the plant

is installed, wherein the apparatus operates
antomatically and requires no special care

or attention, wherein every possible advan-

tage is -taken of natural agencies, which is
efficient in preserving the ice throughout one
or moreseasons, and which saves the expense,

~damage, and loss usually 1‘6311ltin'g from melt-

age and regelation.

VVhIle I have desembed my invention as
applied to ice-houses, it is apparent that the
principles thereof are equally well adapted
for use in cooling buildings, public halls,

hospitals, and the like during the summer-

time by storing up the colder temperature of
the night for use in resisting the heat of the
followmn day and by 1"eduemﬂ‘ the tempera-

In this manner,"
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ture of the compressed air to about that of

the atmosphere and then permitting such
cooled compressed air to expand into the
rooms, halls, and the like to be cooled. In
this manner the temperature of the building,
hall, or hospital may be maintained at any
suitable or desirable degree. It i1s also ap-
parent that my invention 1s of particular
value as apphed {o the preservation of manu-
factured ice, as from the use of my inven-

tion the ice may be manufactured in quan-

which usunally attends the opening up of an i tity at a convenient season and then stored

125
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at small expense until reqnired for consump- | temperature in the house is reduced to that

tion or sale and without danger of the seri-
ous loss which heretofore has attended the
storage of 1ce manufactured any considerable
period of time in advance of the demand of
the trade therefor. | |

It is obvious that many variations and
changes in the details of construction and
arrangement would readily suggest them-

selves to persons skilled in the art and still

fall within the spirit and scope of my inven-
tion. Idomnotdesire, therefore. to be limited
or restricted to the exacl construction and
arrangement shown and deseribed; but

Having now set forth the object and nature
of my invention and a form of apparatus as
an tllustrative embodiment of the principles
thereof and having deseribed the construe-
tion, function, and mode of operation thereof,
what I elaim as new and useful and of my
own invention, and desire to secure by Let-
ters Patent, is— |

1. In a system for preserving ice in ice-
houses, ventilatorforopening communieation
between the interior of the ice-house and the
outer air, and means actuated by the con-
joint action of variations in the temperature
of the outer airand the interior of the house
for operating said ventilator, as and for the
purpose set forth.

2. In a system for preserving ice, an ice-
house having a ventilator, means for operat-
ing said ventilator, and means actuated by
the conjoint action of variations in the tem-
perature of the outer air and the intevior of
the house for automatically controlling said
operating means, as and for the purpose set
forth.

3. In a system for preserving ice, an ice-

house having a ventilator, an expansion-coil
arranged within the house, to be acted upon
by variations in temperature, an expansion-
coll arranged outside the house, to be acted
npon by variations in atmospheric tempera-
ture, and means actuated by the conjoint ac-
tion of said coils for operating said ventilator,
as and for the purpose set forth.

4. In a system for preserving ice, an ice-
house having an ice-storage room, ventilators
arranged in the roof of said house and in the
ceiling of said room, means for opening and
closing said ventilators, an expansion-coil ar-
ranged in the ice-room, an expansion-coil ar-

ranged outside of said house, and means ac-

tuated by the conjoint action of said expan-
sion-coils for operating said opening and clos-

Ing means, as and for the purpose set forth.

5. In a refrigeration system, a house, an
expansion-coil arranged within the house and
acted upon by the temperature on the inside
of the house, an expansion-coil arranged on
the outside of the house and acted upon by
the atmospheric temperature, and means ac-
tuated by the conjoint action of said coils for
opening communication between the outer

- pose set. forth.

of the outer atuiosphere, as and for the

6. In a system for preserving ice, an ice-
house, a ventilator for opening communica-

‘tion hetween the interior of the house and

Lhe outer air, means for actuating said ven-
tilator, a rock-lever for controlling said ac-
tuating means, means connected to one end
of said lever and actuated by variations in
the temperature of the outer air, and means

connected to the other end of said lever and
actuated by variations in the temperature

within the house, whereby said lever is rocked
by the conjoint action of variations of tem-
perature of the outer air and the interior of
the house, as and for the purpose set, forth.
7. In a system for preserving ice, an ice-

‘honse having ventilators, a motor for oper-

ating each ventilator, an expansion-coil ar-
ranged within the house, a similar coil ar-
ranged outside of the house, said coils acted
upon by the temperature to which they are
respectively subjected, and means actuated
by the conjoint action of said coils for con-

pur-
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trolling the operation of said motors, as and

for the purpose set forth.

3. In a system for preserving ice, an ice-
house having ventilators, an air-cylinder and
piston for operating each ventilator, a com-

pressed-air reservoir, a pipe connecting said
reservolir with said eylinders, and a valve for

controlling said pipe, in combination with an
expansion-coil arranged within said house, a
similar coil -arranged outside of the house,
sald coils adapted to be affected by variations
in the temperature to which they are respec-

tively subjected, and means actuated by the

conjoint action of said coils for operating said
valve, as and for the purpose set forth.

9. In a system for preserving ice, an ice-
house having ventilating-openings, an expan-

95
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105

sion-coil arranged within the house and adapt- -

ed to contain a fluid influenced by variations
in the temperature to which it is subjected,
a similar coil arranged outside the house and
adapted to contain a similar luid inAuenced
by variationsin theatmospheric temperature,
a cylinder communicating with one end of

each coil, a piston for each cylinder, a rock-

lever, to the opposite ends of which said pis-
tons are respectively connected, and means
actuated by the rockingof said lever for open-
ing or closing said ventilating-openings, as
and for the purpose set forth. |

10. In a refrigerating system, a house, an

alr-compressor, a reservoir into which said
compressor delivers, means for extracting the
heat of compression of said compressed air,
whereby said compressed airis delivered into
sald reservoir at a reduced temperature, a
delivery-pipe for the compressed air, deliv-

ering from said reservoir and into said house,
a valve for opening and closing said pipe, a

rock-lever for actuating said valve, means

| connected to one end of said lever and actu-
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ated by variations in the temperatire of the | TIn witness whereof I have hereunto set my
outer air, and means connected to the other. | hand, this 19th day of December, 1898, in the 10
end of said lever and actuated by variations | présence of the subscribing witnesses.
in the temperature within the house, whereby’ ' -

. 5 said lever is rocked by the conjoint action of - ) o OsslaX GU'PHRI'E;.
variations of temperature of the outer air | Witnesses: .
“and the interior of the house, as and for the S. E. DARBY,

purpose set forth.

E. C. SEMPLE.
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