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This invention relates to improvements in re-
frigerators of the type disclosed in my copend-
ing application Serial No. 586,899, filed April 6,
1945, wherein shelf frames are movable vertically
through the open top of a top door refrigerator
cabinet. .

The primary object of the invention is to so
construct the shelves of the movable shelf frame
Jocated in the freezing compartment of the re-
frigerator that they constitute a conduit for the
passage of the fluld refrigerating medium and
thereby provide physical contact with the articles
supported upon the shelves and thus expedite
and accelerate the initial freezing of such
articles. .

A further object is the provision of means
enabling the relative position of the shelves
within the frame to be varied as desired depend-
ing upon the nature, size and shape of the food
or _other'irtlcles to be stored and frozen.

in the accompanying drawings wherein an
improved embodiment of the invention is illus-
trated:

Tigure 1 is a perspective view of the shelf frame
removed from the refrigerator cabinet.

Pigure 2 is an enlarged detail perspective view

showing the shelf locking means.

Referring to the drawing in detail, the nu-
merals 21 designate the corner posts of the shelf
frame which is mounted for vertical movement
between guide rollers 26 in the freezing compart-
. ment of the refrigerator cabinet and is moved to
a raised position above the open top of the cabi-
net by pull exerted upon motor driven cables
28 attached to the frame and extending over
pulleys 23.

The parts of the refrigerator thus far described
‘are constructed and arranged substantially the

same as the corresponding parts disclosed in my

earlier application above referred to, and such
parts are designated by the same reference char-
agters. -

In accordance with the present invention the

shelves forming part of the shelf frame consti- =

tute the cooling elements of the closed refrig-
erating system which may be of the well-known
" type including the usual motor driven compressor
and condenser (not shown). Each shelf is
formed from a length of pipe or tube bent as
elearly shown to form a plurality of spaced par-
allel tubular members 22a extending transversely
of the longitudinal axis of the shelf frame and
connected in series at the opposite sides of the
frame thereby forming a fiat circuitous conduit
for the passage of the refrigerant. The short
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connecting portions of each conduit are welded
or otherwise rigidly secured to a& rim member 22
and the several rim members are supported one
above the other by the corner posts 2.

To provide the shelf frame with a requisite
degree of strength and rigidity the upper ex-
tremities of the posts 21 are connected by con-
necting members 2ib and the rim of at least the
lowermost shelf is ‘also welded or otherwise rig-
idly attached to the lower extremities of the cor-
ner posts. '

Continuity of flow of the refrigerant from the .

conduit of one shelf to the next adjacent shelf is
made possible by connecting pipes 16a formed
of flexible material of such length as to accom-
modate relative adjustment of the shelves as will
be hereinafter more fully described. The flexible
pipes 16a are connected with the shelf conduits
by couplings 16b. The rigid inlet pipe 15 for the
refrigerant Is extended vertically at the back of
the shelf frame and is connected by an elbow 19
and a flexible pipe section 76 with the free end
“of the conduit of the lowermost shelf. The free
end of the conduit .of the uppermost shelf is
downwaidly directed as indicated at 22b and is
connected by a flexible pipe section 1T with the
upper end of the vertically disposed portion of
the outlet pipe 18 for the refrigerant.

The lower portions of the pipe sections 16 and
11 are looped and the flexibility thereof Lermits
freedom of vertical movement of the shelf frame
within the compartment in which it is located.

For convenience in changing position of the
top shelf with relation to the other shelves, the
top shelf is shown as mounted for adjustment
vertically of the corner posts. It will be under-

. stood; however, that if desired other shelves may
also be adjustably mounted.

In order to effectively lock the shelf in an
adjusted position, the opposite sides of the re-
lated rim member 22 are provided with apertured
lugs 83 receiving shafts 80 having depending
portions 81 terminating in outwardly directed
ends 82 selectively engageable in apertures 2la
arranged in vertical rows along the inner por-
tions of the corner posts 2{. Springs 84 colled
about the shafts 80 are engaged at one end with
_ the rim member 22 and at the other end with

the shafts and the tension thereof tends to turn

50 the shafts in the direction to engage and retain
the angular ends 82 in the apertures 2la. For
facilitating\ the release and readjustment of the
shelf, the medial portion of the shafts are in the
form of depending cranks 80a which can be con-
85 veniently grasped in the hand to enable the
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shafts to be turned, thereby disengaging the
angular ends from the apertures 2{a. When the
shelf has been shifted to the desired position, the
hand cranks are released and the shafts are
turned under the infiuence of the springs 84.

As will be understood, the shelf frame is in-
tended for accommodation within the freezing
compartment of the refrigerator cabinet. In
addition, the direct physical contact of the food
or other articles or containers for such articles
with the cooling conduits 224, through which
the refrigerant is conducted, expedites and ac-
celerates freezing and thus improves the efficiency
of the refrigerator while also affording the ad-
vantages of an article supporting frame which
may ke adjusted vertically for convenience of
access. According to the invention the tendency
for air to circulate within the cabinet is greatly
reduced due to the fact that the cooling con-
duits. are dispersed throughout the interior of
the cabinet. Naturally, this lessens the dehydrat-
ing effect on unwrapped articles in the cabinet.

What I claim is:

1. In a refrigerating device a vertically mov-
able frame, a conduit for the passage of a fluid
refrigerant, sald conduit being carried by and
movable with the frame and constituting a shelf
for supporting and maintaining intimate thermal
contact with the articles to be frozen, and means
for guiding the vertical movement of said frame.

2. In g refrigerating device, a vertically mov-
able frame, a conduit carried by and movable
with the frame for the passage of a fluid re-
frigerant, said conduit constituting a shelf for
supporting and maintaining intimate thermal
contact with articles to be frozen, stationary in-
let and outlet pipes for refrigerant, and flexible
connections between the stationary pipes and the
conduit accommodating movement of the frame.

3. In a refrigerating device, a movable frame,
a conduit for the passage of a fluid refrigerant
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and constituting a shelf for supporting and main-
taining iatimate thermal contact with articles to
be frozen, means adjustably supporting said con-
duit in the frame for movement therewith.

4. A refrigerating device as claimed in claim 1
provided with means for adjustably securing the
conduit in selected positions in said frame.

5. A refrigerating device as clalmed in claim 1
provided with means for adjustably securing the

- conduit in selected positions in said frame, said

adjustable securing means including releasable
spring actuated lock shafts carried by the con-
duit and engageable with the frame.

6. A refrigerating device as claimed in claim 1
provided with means for adjustably securing the
conduit in selected positions in said frame, said
adjustable securing means including releasable
spring actuated lock shafts carried by the con-
duit and provided with locking projections en-
gageable with the frame, and crank portiors on
said shafts for facilitating rotation thereof.

1. In a refrigerating device g vertically mov-
able frame, s plurality of conduits carried by and
movable with the frame and each constituting a
shelf for supporting and maintaining intimate
thermal contact with the articles to be frozen,
pipes-connecting said conduits, said conduits and
bipes forming passages for the circulation of a
fluid refrigerant, and means for guiding the
vertical movement of the frame.

DOUGLAS COLLINS.
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