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UNITED STATES PATENT OFFICE.

ALBERT L. GIVENS, OF FORT WAYNE, INDIANA, ASSIGNOR To GENERAL ELECTRIC
COMPANY, A CORPORATION OF NEW YORK.

REFRIGERATOR.

Application filed July 5, 1924, Serial Ro. 124,215,

T'o all whom it may concern: ctompartments and cooling compartment of
Be it known that I, Areerr L. Givens, the refrigerator are surrounded. These
a citizen of the United States, residing at walls have some thermal conductivity, but
Forc Wayne, in the county of Allen,-State practically all of the heat leaking through
8 of Indiana, have invented certain new and the insulating casing is taken away by the 55
useful ITmprovements in Refrigerz}tors, of circulation of the air inside the refrigera-
which the following is a specification. tor compartments, which takes up the heat
My invention relates to refrigera_tgrs and as it comes in contact with these walls and
is particularly applicable to refrigerators fransfers it to the cooling compartment,
10 designed for use in connection with artificial where it is cooled again, either by the melt. 6o
refrigerating machines. Ing ice or by the evaporator of the artificial
In the ordinary household refrigerator, refrigerating machine, ’
in which ice is emploved as the cooling In systems of the character above de-
medium, it is customary to connect the vari. scribed, whatever deleterious matter is taken
15 ous food compartments of the refrigerator up by the air in its passage through the 65
with the ice compartment in such a man- food compartments is delivered in the cool-
ner that there is a continuous circulation g compartment and ig deposited on the
of air from the cooling compartment down- ice or on the walls of the evaporator of
wardly through one or more food compart- an artificial refrigerating machine, if such
ments and thence to another range of food be employed. This causes no serious dif- 70
compartments in which the air rises until ficulty where ice is employed as g cooling
it becomes warm, and is finally delivered tnedium, because the jce is continually
into the cooling compartment, where it melting away, and the products which con-
comes into contact with the ice and again dense thereon are carried away by the wa-
- 26 bhecomes cool. ter which g produced as the jce melts. 15
In the application of artificial refrigerat- When, however, an artificial refrigerating
ing machines to household refrlgerqtors, the machine ig employed, difficulties do arise,
same arrangement as above described has due to the fact that there is no means for
been customarily employed. the evaporator removing the condensation products from
of the artificial refrigerating machine be- the evaporator of the artificial refrigerat- go
ing located in the cooling compartment cor- g machine, excepting by washing it off
responding to the jce compartment of the from time to time, and this is frequently »
crdinary household refrigerator, and the verv difficult thing to do, because it is a
various compartments being so connected difficult thing to make readilv accessible
35 by passages that cool air flows downward- those_ parts of the artificial refrigerating 85
Iy from the cooling compartment through machine which are cool and on which con.
one or more food compartments in which densation occurs.
the air rises as it takes up heat, and is It is the object of my invention to avoid
finally delivered to the cooling compart- the difficulties ahove described, and to so
ment, where it is again cooled by contact construct a refrigerator which js cooled o0
with the evaporator of the refrigerating by artificial refrigeration that al] parts of
machine. the refricerator in which deposits aré like-
In such refrigerators it is customary to Iy to oceur by condensation of Vanors aris-
provide the various compartments—partic- ing from the. food contained therein wijl
vlarly the food compartments—with thin he rradily accessible and easily cleaned, and 95
metal walls. These thin metallic walls are, so that all parts of the artificial refrigerat.-
of course, continually receiving heat from ing machine which are within the refrigera.
the ontside atmosphere, which leaks through tor Proper may be ken* clean. To this end.
the insulating casing (generally cork, or T avran~e for a transfer of substantially al
8 something of that kind) by which the food of the heat from the food compartment to 100
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the evaporator of the artificial refrigerat-
ing machine by conduction through the
walls of the food compariment, instead of
by cireulatior of air through the food com-
partment and the cooling compartment, as
Lias been the practice in the past. In this
way I am able to close off the food compart-
ment completely from the cooling compart-
ment, and by making the shelves o the
food compartment removable, as is the pres-
ent custom, it becomes very easy to remove
any products of condensation from the walls
of the food compartment, by periodically
removing the shelves and thoroughly wash-
ing this compartment, which, since it com-
prises only plane surfaces may readily be
cleaned.

In a refrigerator constructed in accord-
ance with my invention, the heat which leaks
through the insulating casing surrounding
the refrigerator passes from the walls of
the food compartment directly by thermal
conduction through these walls into. the
evaporator of the artificial refrigerating ma-
chine. and in order to make it practicable to
cool the food compartment of a refrigerator
in this way, it is necessary that the walls of
the food compartment should have a thermal
capacity very much in excess of that which
is found in the thin metallic lining of the
ordinary refrigerator, and it is also neces-
sary that these walls should have a good
thermal connection with the evaporator of
the refrigerating machine, where in the ordi-
nary household refrigerator employing air
circulation no such thermal path 1s neces-
sary.

My construction permits the building of a

~ smaller refrigerator for the same slze O
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food and cooling compartments than was
heretofore possible, since it eliminates air
passages and other waste space. Further-
more, the heat entering a refrigerator built
in accordance with my invention through
the casing thereof is transferred to the cool-
ing compartment with less temperature drop
than was heretofore possible. This permits
the refrigerating machine to be operated at
a higher temperatuve than heretofore. In
other words, heretofore, in order to maintain
the warmest spot in the food compartment
at say 50 deg. F. it was necessary to operate
the refrigerating machine so as to produce
a temperature of 15 to 20 deg. F. in the
evaporator. With my arrangement, with a
temperature of say 50 deg. F. in 'the warmest
spot. of the food compartment, it is only
necessary to operate the refrigerating ma-
chine so as to get a temperature of 30 to 32
deg. F. in the evaporator. Tt is well known
that a refrigerating machine is more efficient
when it is operating to produce a high tem-
perature in the evaporator and therefore my
construction permits the refrigerating ma-
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¢hine to operate more efficiently than was
heretofore possible.

Other features of novelty which charac-
terize my invention are pointed out with
particularity in the claims annexed to and
forming a part of this specification. For a
better understanding of my invention, ref-
erence may be had to the following deserip-
tion taken in connection with the accom-
panying drawing, in which Fig. 1 is an ele-
vation, partly in section, of a refrigerator
embodying my invention; Tig. 2 is a sec-
tional view taken on the line 2—2 of Fig.
1,and Fig. 3 is a sectional view talen on the
line 3—3 of Fig. 1.

In the drawing there is shown a refrig-
erator having food compartments 1 and a
cooling compartment 2 located between the
two food compartments. The casing 3 of
the refrigerator is made of heat insulating
material. such as cork or the like. The food
compartments and the cooling compartment
have metal walls which are in good thermal
relation to each other and thick enough s0
that the heat leaking in from the outside
through the heat insulation by which these
walls are surrounded will be conducted from
the walls of the food compartments to the
cooling means in the cooling compartment
substantially, solely by thermal condnction
through the walls of the food compartments.
In the particular arrangement shown in the
drawing the cooling compartment_has an
opening at the top which is covercd by the
base of an artificial refrigerating machine 6,
the evaporator of which extends into the
cooling compartment and is in good thermal
contact with the walls 5 of the cooling com-
partment. The evaporator is shown as com-
prising a receptacle 7 and evaporator coils
8. This good thermal contact between the
walls of the cooling compartment and the
evaporator may be obtained by filling the
cooling compartment with brine so that the
brine conducts heat from the walls 5 to the
evaporator. 1 prefer, however, to have the
walls of the evaporator in good thermal con-
tact with the walls 5 of the cooling compart-
ment. This good thermal contact may Le ob-
tained by soldering, welding, brazing or just
a good metallic contact. The cooling com-
partment even with the latter construction
may also advantageously be filled with brine.
The metal walls 4 of the food compartment
and the walls 5 of the cooling compartment
may be made all in one piece but owing to
the fact that the food compartments of re-
frigerators are usually lined on the inside
with porcelain, which requires the walls of
the food compartments to be subjected to a
high temperature, I deem it advisable to
build the food compartment and cooling
compartment as separate structures and
afterwards unite them in such a way as t
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get good thermal contact between them. This
good thermal contact may be obtained in any
usual way as by welding, hydrogen brazing
or just good metallic contact. The portions
of the metal walls 4 and the metal walls 5
which are in good thermal contact, complete-
ly separate the cooling comwartment from
the food compartments. The metal walls 4
of the food compartment and the metal walls
of the cooling compartment must be of sucn
thickness that the heat entering the refrig-
erator through the casing 3 thereof flows
solely by conduction through the walls of
the food compartment to the adjacent walls
of the cooling compartment and thence to
the evaporator. The food compartments are
closed at the front by doors 20 of usual con-
struction. :
In the arrangement shown in the draw-
ing, there are two food compartments sepa-
rated by one cooling compartment. The
proper thickness of the walls 4 and 5 may
be determined by trial or they may be cal-
culated. One method of calculating the

5 thickness of the walls of a refrigerator with

compartments arranged as shown in the
drawing follows. :

The following assumptions are made:

First, the casing 8 is made of two inches

of cork and the linings 4 and 5 are made of
iron. .
Second, heat which leaks through that
portion of the casing on the sides of the re-
frigerator farthest from the cooling com-
partment will divide into parts flowing in
three different directions, one part to the
metal wall of the top, one part to the metal
wall of the back, and one part to the metal
wall of the bottom. It has been further as-
sumed that these parts are rectangular in
shape for the sake of simplicity of the equa-
tions, although theoretically they should be
triangular.

Third, the wallg of either food compart-
ment will be thick enough so that the tem-
perature difference between the center and
edges of the wall of either of the food com-
partments next the cooling compartment
will be negligible, and further, that the
cooling upit will be run at a low tempera-
ture, so that the edges of this wall will be
at an assumed temperature, T,, say 32° F.

Fourth, the evaporator of the refrigerat-
ing machine is in good thermal contact with
the walls 5 of the cooling compartment, so
that the temperature drop between these
walls and the evaporator is negligible.

The conductivity of cork, 2/ thick, is
<125 B. t. u. per square foot per hour per de-
greé difference in temperature. Consider
the heat leaking through this/cork insula-
tion and being absorbed by a strip of metal

(dz) long and (W) wide, then the area for -

the flow of heat through the cork is Wda.
If the temperature of the air outside of

the box is (T,) and the temperaturc of the
strip (da) is (T), then the heat flowing
throu%h the cork to the strip (dz) will be,
125(T,—T)Wda. )

:I_f (b) is the flow of heat in the wuietal
lining and (dQ) the increase in flow cor-
responding to the length (dz), then,

dQ=—.125 W(T,—T)dz

Let K,=.125W
Then,

QK (T-T) )

The mninus sign ig used because () is
measured from 2=0 at the edge of the wall
next the cooling unit, to z==/, at the middle
of the far side of either food compartment.
The heat flow increases, therefore, as ()
decreases, and this requires the minus sign
in equation (1).

The heat conductivity of iron is 45.6
B. t. w. per sq. ft., per hour, with a tempera-
ture gradient of 1° F. per foot. If (d) is
the thicknegs of the metal lining in inches
and (W) is the width in feet, then the arca
of the section is Wd/12 sq. ft. The tem-
perature gradient is, therefore,

aT__12Q
dx 456 Wad
Let
K_. 12 263
27 45.6 Wd  Wd
Then,
aT
dz - zQ 2
Differentiating equation (2),
T d .
K ©
Substituting equation (1) in equation (3)
&T
az = ’"KLKz(Tz"T) 4 .
Let
263 .0326
G=K1K2=125W—W—=T (5)
Then, }
gi—'ff —aT= —aT,

The solution of this is,
T=C, cos (Var+C,)+T,

The constants of integration, C, and C,,
can be determined from the conditions:

1. At =0, T=T,, the temperature of
the edge of the wall of the cooling compart-
ment,
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9. At x=1, the middle of the far wall, the
flow is zero, and therefore, o

dT
75 =0

Substituting for the integration constants,
the equation can be rearranged,

T,—T

T,-Ti=—2—F (6

2 1 cos ‘\/C—l—l ( )

Where T, is the temperature of the room;
T, is the temperature of the edge of the wall
of the brine tank or cooling compartment;
T is the temperature of the metal Iining at
the farthest point from the cooling compart-
ment. Substituting the value of (a) from
equation (5) in equation (6),

Tz"Tl

0 d

Consider now the refrigerator of the draw-
ing, having the food compartments of the
following dimensions: 24 inches high, 16
inches deep and 14 inches wide. Then the
equivalent length, 7, is 1.75 feet. Assume
that T, is 90 degrees, that T, is 32 degrees
and that T, is 50 degrees, and solving equa-
tion (7) for 4, it is found that d=1% inch,
that is the thickness of the lining of the food
and cooling compartments should be at
least 14 inch thick.

With the same dimensions of refrigerator,
T,=90°, T,=32° but T,=45 degrees, (d)
from equation (7) is 3/16 inches.

The cooling compartment has fastened in
the front thereof, an ice compartment 9 hav-
ing metal walls 10 in good thermal contact
with the walls 5 of the cooling compart-
ment. I preferably weld the walls 10 to the
walls 5. The top, bottom and two sides of
ice compartment 9 are exposed to the cool-
ing effect of the cooling compartment and
if pans of water are inserted through the
door 11 of the ice compartment, and the tem-
perature of the cooling compartment is be-
low 32 degrees Fahrenheit, the water in the
pans will be turned into ice.

The bottoms of the food compartments are
shown as provided with grooves 12 therein
sloping toward the back of the refrigerator.
At the back of the refrigerator and com-
municating with the grooves 12 is a trap and
drain 13 of usual construction. Any con-
densation forming on the walls of the food
compartment adjacent said cooling com-
partment will flow down the walls into the
‘grooves 12 and out through the trap and
drain 13.

Any well known type of artificial refrig-
erating machine may be used in my refrig-
erator. I have illustrated the refrigerating
machine shown in the application of Clark
Orr, Ser. No. 393,888, filed July 3, 1920,

T,-Ti= @

1,583,646

which is assigned to the same assignee as
the present application. The refrigerating
machine is shown mounted on a cover 14 to
which is secured the base 15 of the machine.
The refrigerating machine comprises the
base 15 forming a reservoir for condensed
refrigerant, such as sulphur dioxide, a con-
densing chamber formed in casing 15 and a
compression chamber formed in casings 16
and 17. Located in casing 16 is a com-
pressor for compressing the refrigerant, and
located in casing 17 is an electric motor for
driving the compressor. The reservoir, con-
densing chamber and the motor in the com-
pression chamber are cooled by a cooling
medium such as water, which enters the
machine by pipe 18 and leaves the machine
by pipe 19. Secured to the underside of the
cover 14 is the evaporator which consists of
the receptacle 7 for receiving the liquid re-
frigerant and the evaporator coil 8. Inlet
pipe 22 communicates with the receptacle 7
at the top and outlet pipe 23 connects the
receptacle with the .compression chamber.
The ends of the evaporator coil 8 communi-
cate with the bottom of the receptacle 7.

The refrigerant in a gaseous condition is
drawn through the pipe 2 into the com-
pressor, where it is compressed. After com-
pression it passes into the compression cham-
ber fromn whence it goes into the condensing
chamber. In the condensing chamber it is
cooled and liquefied by the cooling medium
entering the machine through pipes 18 and
collects in the reservoir. The liquid refrig-
erant passes through pipe 22 into the recep-
tacle 7 and thence into the evaporator coil
8. As the liquid refrigerant is evaporated
in the coil 8 it takes out heat from the cool-
ing compartment and from the walls 5 there-
of, thereby cooling the refrigerator. The
liquid refrigerant in expanding again be-
comes a gas, which passes up through the
liquid in the receptacle 7 and thence through
pipe 23 to the compressor. The position of
pipe 23 in the receptacle is such as to be
slightly above the normal level of the liquid
refrigerant in the receptacle.

The refrigerator is maintained at a tem-
perature substantially lower than that of
the room in which it is placed. Heat there-
fore flows through the insulating casing
3 thereof into the walls 4 of the food com-
partments, through these walls to the walls
5 of the cooling compartment from which
1t is transmitted to the walls of the evapo-
rator. If desired the cooling compartment
may be filled with brine, in which case the
brine because of its good thermal conduc-
tivity will reduce the resistance of the ther-
mal path between the walls of the cooling
compartment and the evaporator and thus
will assist in transferring heat from the
former to the latter.

Under certain conditions, it may be de-
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sirable to make more ice than can be made

1in the ice compartment 9, and my constiuc-

tion of refrigerator lends itself to tlis- put-
ose. In order to do this, cansof water may
e placed in the cooling compartment by
suspending them in a rack across the top
of the cooling compartment. Such cans
would be put in and taken out through a
suitable opening provided in the cover 14.
I desire it to be understood that Ly in-
vention is not limited to the particular ar-
rangement shown and described, and I aim
in the appended clains to cover any modi-
fications- which do not depart from the
spirit and scope of my invention.
What I claim as new and desire to secure
by Letters Patent of the United States is:—
L. In combination, a refrigerntor com-
Erising a casing of heat insulating material
aving a food compartment and a cooling
compartment therein provided with metal
walls, the adjacent walls of the two com.
partments being in good thermal relation to
each other, an artificial refrigerating ma-
chine mounted in proximity to said re-
frigerator and having an evaporator, said
evaporator being located in said "cooling
compartment and being in good therma]
Telation with the walls of said compart-
ment, the walls of the food compartiment
being of such thickmess that the heat en-
tering said refrigerator through the casing
thereof flows substantially solely by con-
duction through the metal walls of the food
compartment to the cooling compartment
and thence to said evaporator.

2 In combination, a refrigerator com-.

.

Ensmg a casing of heat insulating material

aying a cooling compartment and s food

compartment therein provided. with metal
walls, said cooling compartment being com-
pletely separated from said food compart-
ment, said walls of said compartments be-
ing made of a material having good ther-
mal conductivity, and an artificial refriger-
ating machine mounted in proximity to said
having an evaporator, said
evaporator being located in said cooling
compartment and being in good thermal
contact with the walls of said cooling com-
partment, said
ment having a direct thermal connection
with the walls of said cooling compartment,
compartment being
of such thickness that the heat entering
said refrigerator through the casing there-
of flows substantially solely by conduction
through the walls of the food compartment
to the adjacent walls of said cooling com-
partment and thence to said evaporator.
3. In combination, a refrigerator com-
rising a casing of heat insulating material
Eaving a food compartment and a cooling
compartment thercin provided with metal
walls, said cooling compartment being com-

walls of said food compart- -

s

pletely separated from said food compart-
ment, the adjacent. metal walls of said food
compartments having good

and couling \
thermal contact with each other, and an

.artificial refrigerating machine.mounted in

7o

proximity to said refrigerator and having -

an evaporator, said evaporator being lo-
cated in said cooling compartment, the
walls of said evaporator being in good
thermal contact with said walls of said cool-
ing compartment, said metal wall of the
food compartuient being of such thickness
that the heat entering said refrigerator
through the casing thereof flows substan-
tially " solely by conduction through the
metal walls of the food compartment. to the
adjacent walls of the cooling compartment
to said evaporator. :

4. In combination, a refrigerator com-
prising a casing of heat insulating material
having ‘a plurality of food compartments
and a cooling compartment therein, pro-
vided with metal walls, said cooling coin-
partment being located between said food
compartments, said cooling compartinent
being completely separated from said food
compartments, metal walls for said food
compartments having good thermal contact
with the metal walls of said cooling com-
partment, and. an artificial refrigerating
machine mounted in proximity to said re-
frigerator and having an evaporator, said
evaporator being located in said cooling
compartment and being in' good thermal
contact. with said walls of the cooling com.-
partment, said metal walls of the food com-

partments being of such thickness that the

hent entering said refrigerator through the
casing thereof flows substantially solelfy by
the

.conduction through the metal walls ¢

food compartments to the adjacent metal
walls of said cooling compartment and

-thence to said evaporator.
, 0.-In combination, a refrigerator compris-

Ing a casing of heat insulating material hav-
ing a plurality of food compaitments and
& cooling compartment therein provided
with metal walls, said cooling compartment
being located between said food compart-
ments, said cooling compartment being com-
pletely separated from said food compart-
ments, said walls of said food compartments
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of the cooling compartments and an artifi-
cial refrigérating machine mounted in prox-
imity .to said refrigerator and having an
evaporator, said evaporator being located in.
said cooling compartment, the walls of said
evaporator being in good thermal contact
with said walls of the cooling compartment,
said walls of the food compartments bein

of such thickness that the heat enterin saig
refrigerator through the casing thereof
flows substantially solely by conduction
through the walls of the food compartment
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to the adjacent walls of the cooling - com-
partment and thence to said evaporutor.

6. In combination, a refrigerator compuris-
ing a casing of heat insulating’ material hav-
ing a plurality of food compartments and s

cooling compartment therein and an ice -
-compartment formed in said cooling com-

partment, said compartments having metal
walls, said cooling compartmerit being com-
pletely separated from said food compart-
ments, said walls of said food compartments
having good thermal contact with said wall
of said cooling compartment, an artificial
refrigerating machine mounted jn- proximity
to said refrigerator havine an evaporator,
sald evaporator being located in.said cool:
ing compartment and being in good.thermal
contact with the walls of said cooling com-
partment, said walls of the food compart-
ments being of such thickness that the heat
entering sald refrigerator through the cas-
ing thereof flows substantially solely by
conduction through the
compartments to the adjacent walls of snid
cooling compartment and thence to said

evaporator, said walls of said ice compart-

ment being in good thermal contact with
said walls of said cooling compartment. -

7. In combination, a refrig’ératp_r compris-.

walls of the food

1,533,646

ing a casing of -heat insulating material hav-
ing a_plurality of food compartiuents and
a cooling compartment therein and an ice
compartment. formed in said cooling com-
partment, said compartments having metal
walls, said cooling compartment, being com-
pletely separated ‘from said food compart-
ments, said walls of said food compartments
having good thermal contact with said walls
of said cooling compartment, an artificial
refrigerating machine mounted 1n proxim-
ity to said refrigerator having an evapora-
tor, said evaporator being located in sajd
cooling compartment, the walls of said evap-

corator being in good thermal contact with

the metal walls of said cooling compart-
ment, said walls of said food compartments
being of such thickness that the heat enter-
ing said refrigerator through the casing
thereof flows su stantially solely by conduc.
tion through the walls of the food compart-
ments to the adjacent walls of sajd cooling
compartment and thence to said evaporator,
said walls of said ice compartinent being in
good thermal contact with the said walls of
said cooling compartment,

In witness whereof, I have hereunto set
my hand this 24th day of J une, 1924.

' ALBERT L. GIVENS,
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to the adjacent walls of the cooling -com-
partment and thence to said evaperutor.

- 6. In combination, a refrigerator compris-
ing a casing of heat insulating material hav-
ing a plurality of food compartments and a

cooling compartment therein and an ice-
-compartment formed in said cooling com-

partment, said compartments having metal
walls, said cooling compartment being com-
pletely separated from said food compart-
ments, said walls of said food compartments
having good thermul contact with said wall
of said cooling compartment, an' artificial
refrigerating machine mounted in- proximity
to said refrigerator having an evapouator,
said evaporator being locatéd in.said cool-
ing compartment and being in good.thermal
contact with the walls of said cooling com-
partment, said walls of the food compart-
ments being of such thickness that the heat
entering sald refrigerator through the cas-

ing thereof flows substantially solely by

conduction through the walls of the food
compartments to the adjacent walls of said
cooling compartment and thence to said

evaporator, said walls of said ice compart--
ment being in good thermal contact with

: . my hand this 24th day of June, 1924.
7. In combination, a refrigerator compris-

said walls of said cooling compartment. -

1,583,640

ing a casing of heat hsulating materizl hav-

ing ‘a_plurality of food compartments and
a cooling compartment therein and an ice
compartment. formed in said cooling com-
partment, said compartments having metal
walls, said cooling compartment being com-
pletefy'se arated ‘from said food compart-
ments, said walls of said food compartments
having good thermal contact with said walls
of said cooling compartment, an artificizl
refrigerating machine mounted in proxim-
ity to said refrigerator baving an evapora-
tor, said evaporator being located in said
cooling compartment, the walls of said evap-

orator being in good thermal contact with
the .metal walls of said cooling compart-

ment, said walls 'of said food compartments
being of such thickness that the heat enter-
ing said refri%;arator through ‘the casing
thereof flows substantially solely by conduc-
tion through the walls of the food compart-
ments to the adjacent walls of said cooling
compartment and thence to said evaporator,
said walls of said ice compartment Eeing in
good thermal contact with the said walls of
said cooling compartment,

In witness whereof, I have hereunto set

ALBERT L. GIVENS.

Certificate of ‘Cotreéction.

1t is hereby eeftiﬁg‘d that in Letterg Patent No. 1,533,64
upon the application of Albert L. Givens, of Fort

- ment in ¢

ingra,nted April 14, 1925,

ayne, Indiana, for an improve-

efrigerators,” errors appear in,the printed specification: requiring cor-

rection as follows: Page 8, line 124, for the equation

read

page 4, line 10, for the equation

read

. T=0, cos (yaz+0) +T,
T'=C, cosh (ez+0C,) +T;;

o T=T,
T,-Ty=giid ©

) T,-T '
L-Ti=Goshya O

same page, line 14, for 4T ” read T, and line 20, for the equation

Tz ".‘ Tl =
read

.T:"Tl=

same page, line 29
“T, is 4§eaegrees 3

the case in the Patent Office. :

Tz - T1 .
0326, (7
\/ A

- T,-T,
cosh /0326, (7);

for “T, is 60 degrees” read —T is 50 dagrees and line 85, for
read —7'; 48 45 -degrees; and that the said

be read with these corrections therein that the same imay conform to the record of

tters Patent should

Signed and sealed this 26th day of May, A. D. 1925.
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Certificale of Correction.

It is hereby certified-that in Letters Patent No. 1,533,646, granted April 14, 1925,
upon the application of Albert L. Givens, of Fort Wayne, Indiana, for an improve-
ment in “ Refrigerators,” errors appear in the printed specification requiring cor-
rection as follows: Page 3, line 124, for the equation

T=C, cos (+az+C,) + T,
T =C, cosh (+sez+C,) +T,;
page 4, line 10, for the equation
T,—

read

_L,-T,
‘*6031/51

Tz“T1

T,~T,=— 2 L

cosh /o] (6);

same page, line 14, for “ T ” read T, and line 20, for the equation

(6)

read

: T,-T
T, T = 2" %11
2 1 cos ‘\/,ngﬁl )
read
T,~T,=— L2~ 1

cosh \/.0?126 Y

same page, line 29, for “ T, is 50 degrees ” read —7"; és 60 degrees and line 35, for
“T, is 45 degrees” read —7; iz 45 degrees; and that the said ﬁtters Patent should
be read with these corrections therein that the same may conform to the record of
the case in the Patent Office.
Signed and sealed this 26th day of May, A. D. 1925.
[sEAL.] KARL FENNING,
Acting Commissioner of Patents.



