No. 677,536. Patented July 2, i90L
M. COOPER.

INDIRECT AIR CIRCULATING SYSTEM FOR COLD STORAGE APPARATUS.

(Application filed Nov, 18, 1500.;
(No Medel.) |

~

S S 8 R S SN NN N N NN ; A TR
AR AAGCELEASE LR AEREN NS AR RN AN ' -

A \
S

N
AN

A ETTITAIT

_ : ©

TN IIINEINVIONTNINTOIETEIINE

N

\ \

Q | § '§

N , \

A SN *“mmummm&mmmqnsninpmmnmmwg;i

x ~ N A NIRRT

N

NN
) . N
\
\ NN
> N3 3 N
- .,{... \:E I
o,

TP TTISTIN NI ITITHITIIIIIL

Y WM N ol
AN Y.
“1""-“"*-.‘”‘ - ~
v LS LSS A8 N
:'fh. L
""?”;\H "&xﬁ'\ \ﬁ‘
T "u"%'
,ﬁﬁ"wﬂ. %

XY

NOOOOVSNNCR NSRRI NN NN

NS AT AR R RN *\

-~

AT TE TSI IIILILEELLOLLTITI TPV

'.i""
.
| .
G 72 72L

. — .
Q}"\{*%ﬁ\‘\j \n.}*t \n 1@
ST Vg e - : ' -

| P‘) rr) \‘:‘\:\\T %\ . ol
| RN N
N I et L9 oLy e
WX R 'Y 1) .
e N ﬁﬁ' & n— — T3 C—— ———
‘ - l
" ?\’ WiTnESSES N INVENTOR R

MADISON COOPER

B*MWM '
HIS ATTORNEYS ~

F1G. |,

e Lostis

THE NORRIS PLTERS CO., PHOTO-LITHO., WASHINGTONM, O. G,




UNITED STATES

PaTENT OFFICE.

MADISON COOPER, OF MINNEAPOLIS, MINNESOTA.
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Lo atl whom it may concern:

- city of Minneapolis, Hennepin county, State
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of Minnesota, have invented certain new and
useiul Improvements in Indirect Air-Circu-
lating Systems for Cold-Storage Apparatus,
of which the following is a specification.
The object of this invention is to provide
means for causing a circulation of cold air
between the vmlls of a refrigerator or coid-
storage apparatus, thereby decreasmﬂ' the
tem pemture of theinclosed buildings or apart-
ments, thus making it possible to maintain

the desired temperature withinsuch buildings

or apartments with a minimum cost for re-
frigerating material.

Tothisend the invention consists generally
in a cold-storage apparatus or refrigerator
provided with an ice-chamber or air-cooling
room arranged above and separate and d1s-
tinct from the storage rooms or apartments,
with vertical ducts arranged side by side and
In the same plane and extending from the
bottom of the air-cooling room and between
the inner and outer walls of the storage-rooms
to the bottom of the lower storage-room and
back to the top of the air-cooling room. The
series of ducts thus arranged occupy all of
the space between the inner and outer verti-
cal walls of the storage rooms or apartments,
and thus each of said rooms 1s inclosed on 1ts
four sides by the series of ducts referred to.
The air of this indirect air-circulating system
does not enter the storage rooms or apart-
ments, but merely ¢ir eulates around them in

a thin Sheet between the interior and exterior

walls of the building. The penetratmn of
outside heat during the summer is thereby
effectually prevented and even in extremes
of hot weather no variation of tempemtme 1S

noticeable in the rooms.

HO

The invention consists, further, in the con-
structions and combinations hereinafter de-
scribed, and particularly pointed out in the
claims.

In the accompanying drawings, forming
part of this specification, Figure 1 is a side
elevation of a cold-storage house or refriger-
ator embodying my invention, the outer wall
being omitted from the drawings to show
cleally the arrangement of the ducts Fig.
2 1s a transverse Vermeal section on linex

| of Fig. 1.
Beit knownthatI, MADISON COOPER, of the |

Fig. 3 is a similar section on line
Y Y of Fig. 1.

In the drawmw%, 2 represents a refrigerator
or cold-storage house or a portion theleof
provided with an ice-chamber or air-cooling
room 3 and, at a lower level, with the storage
orrefrigeratingrooms44. Thestorage-rooms

 may be provided with any suitable direct re-
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frigerating means. or, if preferred, may be -

used without any direct refrigerating means.
I prefer to use, however, as the direct refrig-
eraling means for sald rooms an apparatus

such as that shown and described in Letters

Patent No. 659,468, issued to me October 9,

1900, orthat shown and described in my pbnd-
ing appllcatlon for Letters Patent, filed July
3, 1899, Serial No. 722,633. Between the in-
ner and outer walls of the storage-rooms are
the vertical ducts 5 and 6, which are formed
between gaid walls and are arranged side by
sideandinthesame vertical plane. Theducts

5 extend from the bottom of the ice-chamber

or air-cooling room to the bottom or flgor of
the lower storafre -room. 'T'he duect 5 com-
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municates at its lower end with the adjacent

{ duct 6, and the duct 6 extends to a point near

the top of the ice-chamber or air-cooling room,
as shown in Figs. 1 and 3. The ducts 5 and
6 are arranged alternately side by sideand in
the same vertical plane, asillustrated in Fig.
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1, and these ducts occupy all the space be-

tween the outer wall 7 and the inner wall 10.

In constructing the apparatus I prefer to pro-
vide the 'Vertical studs or strips 8 and 9 Dbe-
tween the inner and outer walls and to which
said walls are secured, and these strips or

studs divide up the space between the walls,

and thereby form said duects.

and the studs 9 within a short dlstance of
said bottom. The wall 10 extends between
alternate studs nearly to the top of the ice-
chamber, thereby extending the duect 6 nearly
to the top of said chamber

In operation the cold air passes downward

The studs 8
‘extend to the bottom of the lowerstorage-room
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through the duct 5, while the warmer air

passes up through the duct 6 and out of the
top thereof into the top of the room 3. By
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this means a continuous gravity circulation

of alr is maintained between the inner and
outer walls of the storage-room, and said

| rooms are surrounded by a thin sheet of cold
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eonsumed 1n the ice-chamber.
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air, which is eontmuously circulated between |-walls of said storage-rooms, each pair of ducts

the i inner and outer walls of the building. By
this means the penetration of outside heat is
effectually prevented. Atleasttwo-thirds of
the cooling of the rooms is done by this in-

~direct air- 011eulatmcr system, and the only

expense therefor is the cost of the ice thatis
_ Where this
indirect air-circulating system is employed
surrounding the storage-rooms, very much
less cooling is required to be done by the
more expensive direct air-circulating system

in which the cold air is circulated directly |
A very material saving

through the rooms.
in the cost of refrigeration is thereby ob-
tained. By constructing the building as
shown the ducts are formed simply by the ar-
rangement of the studding between the inner
and outer walls without increasing the cost
of the building.

I claim as my invention—

1. The combination, in a refrigerator or

cold-storage apparatus, with a suitable ice-
- chamber or air-cooling room, of one or more |

storage-rooms arranged below sald ice-cham-

ber, and vertical ducts ar ranged side by side |
and in the same vertical p1ane, between the |

being connected at their lower ends, and one
duct of each pailr communicating with the
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lower part of the ice-chamber, and the other

with the upper part of the me-—cha,mber sub-

| stantially as described and for the purpose

set forth.-

2. The combination, in a refrigerator or
cold-storage apparatus, with a suitable ice-
chamber or air-cooling room, of one or more
storage-rooms auantred below sald air-cooling
room, and provided with the outer wall 7 and
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the inner wall 10, the studs 8 and 9 arranged 40

between said. walls and forming, with said
walls, the vertical ducts 5 and 6 arranged side
by side and communicating at their lower
ends, the duct 5 being connected with the
lower part of the ice-chamber or air-cooling
room, and the duct 6 with the upper pa1t

| thereof substantially as deseribed..
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In testlmony whereof I have hereunto set

my hand, this16th day of November, 1900, at

Minneapolis, Minnesota.

MADISON COOPER.

In presence of— |
A. C. PAvUL,
M. E. GOOLEY.
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