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My invention . relates to improvements in

means for refrigerating, dehumidifying and

 ventilating rooms or chambers, particularly,

though not necessarily, for the storage of’

& perishable products.

The many and various needs for apparatus

of the present kind give rise to the require-

10

nomically.

‘ment for compact unitary, factory bmlt ap-

pliances not only capable of being readily

handled in shipment and easily installed,

but adapted to function efliciently and eco-

An object of my invention 1s to pfzovide a

unitary refrigerating, dehumidifying and
ventilating apparatus for pre-cooling, stor-
age and like chambers, the same being sim-

~ ple, durable, realtively inexpensive 1n con-

20

25

30

35

described and claimed. | | .
In the drawings, Fig. 1 is a side elevation- -

struction and capable - of being readily
handled in shipment and easily installed, the
arrangement of parts making for efficiency
in operation and economy in the use of the
refrigerating medium employed.
With the foregoing and other objects in

view, which- will appear in the following..

description, the invention resides in the

‘novel combination and arrangement of parts

and in the details of construction hereinafter

al view of an embodiment of my invention

and Fig. 2 is a vertical, central sectional view

thereof. =~ = _

Referring to the dra,wi.ngs‘,.it W"ill.-be'. seen
‘that I have illustrated the floor 10, walls 11
and ceiling 12 of a chamber X 1n which the

apparatus is placed. Said apparatus com-

~ prises three upright concentric conduits A,

40
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50

B and C. The outer conduit A supplies the

framework of the apparatus, the same In-

cluding a helically coiled refrigerant pipe-

13, the turns thereof being held between a

number of paired channel-like standards 14
clamped together by bolts 15, said standards

having their footing on a base ring 16 of an-
ole iron. The lowermost turn of the pipe 15

lies considerably above the base ring 16, the

space between said turn of pipe and ring be-
ing occupied by a sheet -metal skirt 17 se-
cured to the outer standards 14 and also to

said base ring 16. Openings 18 cut in the

of the pipe 26 falls short of the ceiling 12, said
pipe 26 being fitted with a damper 27 near

sired, by means of doors 19 frictionally slid-
able at their ends in upright guides 20 se-

per end of the pipe coil is a sheet metal cap.
21 having a depending flange 21° thereon,
which is held between the outer sides of the

upper turns of the pipe 13 and the inner sides .

of the outer standards 14. - Joining each other
near the cap 21 and communicating through
said cap with the interior of the conduit A

1s'kirt 17 are WhOlly-‘or'i)artially-closed,- as de'-":' -

cured to said skirt 17. Surmounting the up-

55

are an upstanding branch pipe 22 and a hori-.

ing of a chamber in which the apparatus 1s

“zontally extended branch pipe 23, the for-
mer being of a height to fall short of the ceil-
66

installed and the latter sufficiently long tc

reach through the wall of the chamber into =

the outer air. Said branch pipes 22 and 23
are respectively fitted with dampers 24 and
The. conduit B comprises a sheet metal

70

pipe 26, the upper portion thereof passinﬁ |

centrally through the cap 21. The upperen

w

said end thereof. Joining the pipe 26 near
the lower end thereof are a pair of opposed

“horizontal branch.pipes 28 and 29, each ex-
tending through the skirt 17, the latter being -
fitted with a damper 30 and long enough to

80

be projected through a wall 11 of the cham-

circling the inner pipe 26, the lower end of .

said pipe 33 terminating at an elevation ad-
jacent to the upper sides of the branch pipes
98. 29. Leading downward to the upper end

‘ber X. The branch pipe 28 is closed at its =~
outer end by means of a removable -cap 31
-and the lower end of the pipe 26 is similarly

closed by means of a rethovablecap32. =~ 8
- The conduit C comprises a pipe 33 en- . -

of the pipe 33 is an inclined branch pipe 34

through which the central pipe 26 extends.

The upper end of said inclined branch pipe
84 connects with an upright branch 35 and
9%

with a horizontally extended branch 36, said

branches being respectively fitted with damp-

ers 37 and 88. The upright branch 35 termi-

nates near the ceiling 12 of the chamber.

. The horizontal branch 36 is supplied with.

a fan 39 for blowing air from the chamber

£
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| .,I_into and dQana'rd’.ly-_ through thé 'pipé 33.
- . A fan 40 mounted on a beam 41 traversing

the upper portion of the conduit A is pro-

- vided to draw air into said conduit A from

- b

the branch pipes 22 and 23 and to force said

~ air downwardly through that conduit. A

~fan 49 disposed -within the branch pipe 29
draws air downwardly through the central

.pipe 26 and forces it to the outside through

sald branch pipe 29. -

 The appliance is installed over a dra:in 43

- '1n the floor 10 of the chamber, the outwardly

~ turned lower extremity 13® of the refrigerant

15

20

pipe 13 being connected through a valve 44

‘with a refrigerant feed line 45 and the sim-
- ilarly turned upper extremity 18 of the pipe
13 connected through a valve 46 with a re-
turn line 47 for the refrigerant. With said

valves 44, 46 open to permit of the circula-

tiomr of the refrigerant through the ‘pipe 18,

the walls of the conduit A formed by the pipe

%13 are ultimately rendered solid by the ac-

cumulation of frost on the turns of said pipe.

. The appliance operates in different ways

25

to meet various needs. Without the use of
any of the fans 89, 40 and 42, the air may be

~ circulated in the chamber- solely by gravity -
~ and refrigerated in the process. Under such

- condition, the dampers 25 and 30 are closed.

80

Upon opening the damper 24 and 6ne or both

- of the doors 19, the warmest air at the ceiling

35

~ Noting that air in the intermediate and
~central conduits C, B 'is cooled on account
40

- 55

settles through the conduit A and being re-

frigerated theréin flows out of the appliance
into the lower portion of the chamber.X, the
alr entering sald conduit at the top thereof

‘being replaced by air rising along the rela-

tively warm walls 11,

of the proximity thereto of the refrigerant
pipe 13 it will be understood that the above
noted use of the conduit' A may be supple-

2 . 1,777,578

the refrigerated air in the chamber X, the
fan 39 is started. o |
‘The disclosed arrangement of conduits pro-

vides for an active internal circulation of

alr within the chamber and for the economi-
cal use of a refrigerant. In this connection,
it will be understood that air in the inner or
exhaust conduit B is affécted in least degree
by the refrigerant in the coiled pipe 13 of.
the outer conduit. By thus providing for the

70

76

exhaustion of air from the chamber through

the inner .conduit, the cooling effect of the
refrigerant is employed almost entirely in
refrigerating air in conduits A and C and
causing the circulation thereof in both of said
conduits. A o

When 1t is desired quickly to increase the
temperature in chamber X, the coldest air
at the bottom of the chamber may be ex-
pelled, under pressure, through pipe 29 upon

80

85

the removal of either or both of caps 31, 82.

By reversing the rotation of fan 39 to
create an up draft in .conduit C, said fan
causes a part of the refrigerated air, near

“the bottom of conduit A, to be drawn upward

imnto conduit C and forced out into the cham-
ber from the pipe 36. Thus operating, fan
39 builds up pressure within the chamber and
thereby promotes the expulsion of air from
sald chamber through conduit B. Further,
with said fan thus operating, air from the
upper portion of the room may be drawn
through branch pipe 22 into conduit A,

‘whence it will be refrigerated and thereafter -

boosted through conduit C and further re-

frigerated therein and then delivered back
“into the chamber at an elevation from which

it may descend about the contents of the cham-

00

100

ber. And fresh air admitted to conduit A,

through branch pipe 23, may take the same
course. Also, a mixture of air admitted.to

conduit A through the two branch pipes 22

mented in the employment of the conduit C~ and 23 may take that course.

by :opening one of the dampers 37, 38 also

in the employment of the conduit B i:‘)yb en-
ing the damper 27 and removing one or both

- of the caps 31, 32. The openings 18 in the
. skirt 17, supplying a way‘of egress for air

from the outer conduit A, also provided for

egress from the appliance of air feeding into
-the lower portion of said outer conduit from
‘the lower end of the inner conduit B. To
~ stimulate the downward flow of air in the con-

~ duit A, the fan 40 may be operated. =~
Under any of the above noted uses of the

appliance, air may be admitted to the room

and exhausted therefrom by opening the
~dampers 25 and 80. Ventilation, under re--

D

_ Irigeration, acquired by the opening of said

80
-~ caps 31 and 32 are set in place and damper 24
- closed. To further augment refrigerated ven-
. tilation, either or both of the fans 40 and
42 may be started. And to still further aug-
- ment such condition and to forcibly diffuse

65

dampers 25, 30 1s augmented when both of the

-t

Changes in the specific form of_ my inven-
tion, as herein disclosed, may be made within

‘the scope of what is-claimed without depart-

ing from the spirit of my invention.

- Having described my invention, what I
claim as new and desire to protect by Letters
Patent 1s: e - |

1. The combination with a structure form-
ing a chamber, upright concentric conduits

therein, one conduit communicating at its up-
per end with the upper portion of the cham--
ber and at 1ts lower end with the outer atmos-
phere, a second conduit communicating at its

upper end with the upper portion of the

chamber and at its lower end with the lower
portion of the chamber, refrigerating means
comprising a pipe coiled about and spaced
from the second conduit. and adapted to be
connected to a source of cooling fluid, the

‘space formed between the pipe coil and the

second conduit being adapted to communi-

103
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- Cdté with thé _é_-utér "a‘tﬁmsphere'-at the top and
_-with the chamber at the bottom. - -

- . . . . .

ing a chamber, of three upright concentric
conduits therein, the outer conduit communi-

cating at its upper end with the outer air
‘and at its lower end with the lower portion

. of the chamber, the inner conduit commum-

- °10

~ with the lower ‘portion of the chamber, said

15

 cating at its upper end with the upper por-
tion of the chamber and at its lower énd with
~ the outer air, the intermediate conduit com-

municating at its upper end with the upper
portion of the chamber and at its lower ends

outer conduit embodying refrigeratin
means for cooling the air therein and 1n said
other conduits, the air in the inner conduits

-~ 1n least degree. -

8. The combination with a structure form-
ing a chamber, upright concentric conduts

therein, one conduit communicating at 1its

“upper end with the upper portion of the

‘chamber and at its lower end with the outer

~ atmosphere, a second conduit communicating

23

at its upper end with the upper portion of the

chamber, and at its lower end with the lower:

portion of the chamber, temperature afiect-

 ing means comprising a pipe coiled about and
spaced from the second conduit, and adapt-

30

ed to be connected to a source of temperature

~affecting fluid, the space formed between the
- pipe c6il and second conduit being adapted

40

to communicate with the outer atmosphere at
“the top and with the chamber at the bottom.
3 4. The combination with a'chamber and
means for affecting the temperature therein,
~of three upright draft conduits, two thereof
 being arranged within the other, one an 1n- 8. lThe « .
g - Ineans aﬁecting

gress conduit cothmunicating atits upper end

with the outer air and at its lower end with
~ the lower portion of the chamber, another an
. egress duct communicating at its upper end*

- with the upper portion of the chamber and at
‘its lower end with the outer air, and the
‘third conduit communicating at its upper end
. with the upper portion of the chamber and Portion ol.the 10€ L -
tion with the outer air, and a third conduit

- atits lower end with the lower portion of the

- chamber, and a fan associated with said third
" conduit for stimulating the flow of air there- POTt1oh Yy N on
conduit for stimulating the fiow ol air there- third conduit being in valved communica-

tion with the upper portion of the chamber

- 50 through.

5. The mmbil_'iati'oﬂ_w'ith 'a,'-cliaﬁlbgr;'?ahd

- means for affecting the temperature therein, -
~ of three upright draft conduits, two thereof
being arranged within the other, one an in-
~gress conduit communicating at its upper end

“with the outer air and at 1ts lower end with ¢ommunicating at its upper end with the outer |

55

~ the lower portion of the chamber, another an

~ egress conduit communicating at 1ts upper
- 60
- and at its lower end with the outer air, and

end with the upper portion of the chamber

~ the third a conduit communicating at its up-

per end with the upper portion of the cham-
ber and at its lower end with the lower por-
tion of the chamber, and a fan associated with

—

9. The combination with a structure form- '

_one of said conduits for stimulating the nat-
-~ ural flow of air therethrough. - =

6. The combination with a chamber and .
‘means for affecting the temperature therein,

of three upright draft conduits, two thereof
being arranged within the other, one being in
valved communication at its upper end with

the outer air, also in valved communication

with the upper portion of the chamber and, -

further, in communication at its lower end

‘with the Jower portion of the chamber, an-

other conduit being in communication at its

upper end with the upper portion of the

chamber and at its lower end with the outer |

air, and the third conduit being in communi-

cation at its upper end with the upper por-

80

tion of the chamber and at its lower end with

- the lower portion of the chamber.

means affecting the temperature therein, of
three upright draft conduits, two thereof be-
ing arranged within the other, one being in

valved communication at its upper end with

the outer air, also in valved communication

~with the upper portion of the chamber and,
further, in communication at its lower end
~with the lower portion of the chamber, an-

other conduit being in communication at its

* %. The combination with a chamber and

{xl]
=87 | ,

80

upper end with the upper portion of the cham- .

ber and at its lower end with the ocuter air,

and the third conduit being in communication

at its upper end with the upper portion of the
-chamber and at its lower end with the lower |
portion of the chamber, and a fan associated
 with said first conduit for drawing air into

95

100

the same from the outside and also from the

upper portion of said chamber.

"8. 'The combination with &- chamber and
. mperature therein, of
“three upright draft conduits, two thereof be-

the tempe

ing ‘arranged within the other, one conduit

communicating at its upper end with the outer
- air and at its lower end with the lower por-
‘tion..of the chamber, another conduit com-

“municating at its upper end with the upper 110 -

ortion of the chamber and at its lower por-

portion of the chamber, the upper end of said

at different elevations therein.

' - n .

three upright draft conduits, two thereof be-
ing arranged within the other, one conduit

“air and at its lower end with the lower por-

tion 'of the chamber, another conduit com-

‘municating at its upper end with the upper

9. The combination with a chamber and
~means affecting the temperature therein, of

100

communicating at its lower end with the lower

116 -

120

125

portion of the chamber and at its lower end -

‘with the outer air, and the third conduit open- .
ing at its upper end into the upper portion of
the chamber and at its lower end into the

lower portion of said chamber, and a blower
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| assocmted with one 01: sald condults for stim-

10

15

.20

25

N ~ of said chamber, and means for impelling air

30

ulating the flow of air therethrough.

10. The combination with a str uetme form-
ing a chamber, of two.upright draft conduits,

temperature affecting means comprising a
pipe coiled about and spaced from said two

conduits and adapted to be connected with
a source of temperature affecting fluid, the-

unoccupied space within the pipe y coil form-
ing a third conduit, one conduit communicat-

- ing at its upper end with the outer air and

at its lower end with the lower portion of the

chamber, another conduit communicating at

its upper end with the upper portion of the
chamber and at its lower end with the outer
air, and another conduit opening at 1ts upper
end into the upper portion of the chamber
and at its lower end Wlth the lower portion
of the chamber. |

11. The - combination Wlth a structure
forming a chamber, of an uprlght refriger-
ated conduit communicating at its upper end p
with the upper portion of the chamber, a sec- P
“ond ‘conduit, within said first condmt com-

municating at its lower end with the interior
of the first conduit at the lower part thereodi
and at its upper end with the upper portion

through the second conduit from said lower

part of the first conduit and into the upper

portion of the chamber.

12. The combination w1th structure

- forming a chamber, of an uprlght refriger-

35

ated conduit communicating at its upper end

~with the upper portion of the chamber, a
second conduit, within said first condmtw

| commumcatmg a,t its lower end with the in-

40

terior of the first conduit at the lower part

thereof and at its upper end with the upper

portion of said chamber at a level beneath-
the level of communication between said first

. conduit and chamber, and means for impel-

 sai

. 45
50

&%

lin
the upper portion of the chamber.

13. The. combination with a structure

1,777,578

' thereof; said second conduit mcludmg a hon—‘

zontal branch at the upper part thereof in
communication with the upper portion of the

chamber, at a level beneath the level of com-

- munication between said first conduit and

chamber, and means for impelling air
part of the first conduit and into the upper

portion of the chamber.

15. The combination with structure

forming a chamber, of dn uprlght refriger-

ated condmt in valved communication at its

upper end with the upper portion of the
chamber and with the outer atmosphere, a

second conduit, within said first conduit, com-

70

“through the. second conduit from said lower -

75

80

municating at its lower end with the interior

- of the first conduit at the lower part thereof
‘and at its upper end with the upper portion
- of said chamber, means of egress for air from
" the ,chamber, and means for impelling air

85

through the second conduit from said Tower -

ortion of the chamber. .
16. The combination with a
forming a chamber, of an upright refriger-

‘ated conduit in valved communication at its -

upper-end with the outer atmosphere, a sec-

ond conduit, within said first condmt com-
“municating at its lower end with the interior

of the first conduit at the lower part thereof

art of the first conduit and into the upper

stru cture |

90

95

and at its upper end with the upper portion

of said chamber, means of egress for air from

through the second conduit from said lower
part of the first conduit and into the upper

portion of the chamber.

‘the chamber, and means for. 1mpellmg alr

100

In testimony whereof, I. have 31gned my

name to this spemﬁcatlon

CH'_ARLES A. MOORE

-

air through the second conduit from o
lower part of the first conduit and into

. 105

© 110

forming a chamber, of an upnght refriger- .

-ated conduit communicating at its upper end

with the upper portion of the chamber, a sec-
ond conduit, within said first condult com-
~ municating at its lower end with the interior

of the first conduit at the lower part thereof,
- said second conduit including a horizontal
branch in communication with the upper por- -

tion of the chamber, and means for impelling

air through the second conduit from said
lower part of the first conduit and into the
- upper portion of the chamber. - |

~14. The combination W1th
forming a chamber, of an upnght refriger-

- ated conduit communicating at its upper end

termr of the

with. the upper portion of the chamber, a

second conduit, within said first- condult ,
its lower end with the in-
condmt at the lower part. |

communicatin

Ersa:

a structure

120 -

115

125
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