<.
)
™~
0w
1
w
-

Qct. 13, 1925.

W. J. TAYLOR
" REFRIGERATION '
Filed Jan, 26, 1924

CFigl

3 Sheets-Sheet 1 .

23~ 24

}-25

. e | jomc|
—‘II QO Il‘lll——l—l..llul‘l.ll \v © ‘.I;J—w_‘ Lﬂl llll_ .
AN n g of
A ! |
_ e H |
" I !
il |
: ) ; |
[ __ h |
i ! b 1
| I |
1 H 1
| 1
i |
S | G I P — ]
o 8 @ & T
B M : 1 — 1 ]
1 . ! !
/.\W \\\I /M// - — |- 1 |
4 7N\ 1 | ! [
I / \ — ————1] 1
el / R L 1 _ A _
o _’ r ] _” » - _ “ " |
W nAh : H ' | _
AR AV T ] | l _
=) () _— | ! _ _
VS ITT T ] ! ¢ i
Al A
a SO Y A W S | Y A0 Wl
Cm = ———= - ———de -

[ T e —

3

REELLE

-

\

21.

Inventor
Aﬁtoz'.neys

4 william oJ. 1&ylor
2y

g
3

N W

TN

77077

N\

NN
v

\7



1,556,734

w. J. TAYLOR

Oct. 13, 1925.

REFRIGERATION

3 Sheets-Sheet 2

Filed Jan. 26

1924

»

332

52 44

1

I';ff

Lot WP
HL
KRS

S

ot

Fe—————
| -

i

T
-
!
]
1

—_—)

2

=

2ZZ a4

ig.@
A

y oo

31

oz
.[n'z-ezz for
Attorneys

zézzzz_ 7&

A
r
|
r—
1]
|
[
|
'l
rﬂ'
W
i1
oy
\
.a

]

I

/
:ig;EJ!

8

™3




W. J. TAYLOR
REFRIGERATION

© Filed Jan. %6, 1924 3 Sheets-Sheet 3

NYAVMAAMNNAN

V4

41

[
2L

J2-

47

v 345&9:}9 .

VT TE AT T TETETITTTT 272222222 LI L

3 ’ - L ~38
1 . c v
A EMNALANEMARGANMAALARRALLLARRR R RS . !5
st CrTTTTTTeTTeTTTITES 46
;-—\?_Z
4
4
4
1
=S A TSN O TS T O OIS IS S SSaS
2 . -4— 37
AN AREY S A ARV oS ]
' -39
4
F T I I T I T LI T T I T LT LTI LA Li

Figg. 8

TR OERE R )
SR B

42,

Inventor

4 : - Attorneys

f’ig 10 william <J. Z&ylor



© Patented Oct. 13,1925, . -

PATENT OFFICE.

 UNITED STATES

WILLIAM J. TAYLOR, OF DETROIT, MICHIGAN.
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N ;To all whom. it mdy concern:

g citizen of the United-States, residing at
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.effected )
parts of that portion which requires the

Be it known that I, Wiuiam J. Tayvo,

Detroit, in the county of Wayne and State

.of Michigan, have invented a certain new

and useful fmprovement in Refrigeration,
of which the following is a full, clear, and
exact, description, reference being had to the
accompanying drawings.

. In the development and adaption of me-

chanical refrigeration for household pur-
poses it has become recognized as desirable
to reduce to the greatest possible extent the
number of parts requiring attention and the
attention necessary for the (i}{)eration of the
refrigerating - apparatus. eretofore im-
provement of the refrigerating unit has been
Principally by simplifying various

most attention, the compressor unit. It has
occurred to me that almost all of the operat-
ine attention could be dispensed with by
su%stituting for the compressor unit a tank
of compressed refrigerant and my invention
provides a refrigerating system employing
this arrangement in such a manner as to
secure the full advantage of the substitution.

- In the drawings accompanying this specifi-
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cation and forming a part thereof I have

‘shown, for purposes of illustration, certain

forms which my invention may assume. In

these drawings:

Figure 1 represents a general view of one

form of my invention showing this form in-
stalled in a household refrigerator ready
for use. :

Figure 2 is a side view of the portion of
the device of Figure 1 contained within the
refrigerator. ‘ .

Figure 3 is a section on the lines 3—3 on
Figures 1 and 2.

Figure 4.is 2 view similar to the corre-
sponding fragment of Figure 1 but showing
the second embodiment of my invention.
Figures 5 and 6 are views similar to Fig-

. ures 2 and 38 but illustrating this second
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embodiment. . S
Figure 7 is a front elevation of an alterna-
tive form of expansion chamber suitable
for use with either of these embodiments of
my invention. o :
Figure 8 is a section on' the line 8—8 of
Figure 7, while IR
Figures 9 and 10 are detail views of two
forms of outlet suitable for use with the

modifications of my invention herein dis-
closed. '

_ The embodiment of my invention disclosed
in Figures 1 through 38 comprises a recep-
tacle 21 containing a_highly comp:ressed re-
frigerant, ' positioned at any convenient
point, and connected by means of a suitable
duct 22 to an expansion unit 23 positioned

_within the ice chamber 24 of a refrigerator

95. The duct 22 is connected to the expan-
sion unit 28 by means of a nozzle 26 inserted
into the inlet end 27 of an expansion coil
28 which is coiled about a tube 29 formed
to receive a pan containing the material to
be frozen and which is positioned within a
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chamber 30 adapted to contain a suitable .

refrigerant such as brine and formed by the
tube 29, the end plates 31, the side plates 32,
a bottom plate 33, and a top plate 34.

The embodiment disclosed in Figures 4
through 6 is in all respects similar to that
disclosed in Figures 1 through 3 except that
the embodiment disclosed in Figures 4
through 6 includes a valve 35 arranged to
control the entrance of the refrigerant into
the expansion coil 28 and itself controlled
by a thermostat 36 exposed to the air within
the refrigerator 25 and responsive to- the
temperature of that air. ;

The alternative form of expansion cham-

‘ber disclosed in Figures 7 and 8 retains the

tube 29, end plates 31, sides 32, bottom 33,
and top 34, but substitutes for the expansion
coil 28 and brine chamber 30 an expansion
chamber 37 and brine chamber 38 formed
by a partition 39 extending between the ends
31 around the tube 29 and spaced therefrom.
In this embodiment the duct 22 communi-
cates with the expansion chamber 37 through
an opening 40 formed in one of the end
plates.31. :

In all of the embodiments above described
I interpose in the outlet of the expansion
chamber means to control the exit of the
refrigerant therefrom. In the form of
expansion chambers shown ‘in Figures 1
through 8 and 4 through 6 T interpose this
means by inserting through an aparture in
one of the side walls 32 a tube 41 screw.
threaded exteriorly to engage co-operating
screw threads formed on the interior of the
outlet end 42 of the.expansion coil 28 to

- securely clamp the side wall 32 between the

end 42 of the coil 28 and a flange 44 secured
to the tube 41 and thus hold these parts
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firmly assembled. In the form of expansion
chamber disclosed in Figures 7 and 8 the
screw threads of the tube 41 engage directly
with screw threads 45 formed in the walls of
an opening 46 in one of the end walls 31.

In either case, the flange 44 is provided with

an annular shoulder 47 adapted to form a
seat for the periphery of a normally porous
member which is adapted to normally per-
mit the refrigerant to pass through yet is
adapted to become clogged by frost to retard
or even prevent the further passage of the
refrigerant. This porous member may be
of any suitable variety and particularly may
be composed of the chamois 48 and wire
supports 49 shown in Figure 9 or of a porous
stone 50 shown in Figure 10 and in either
case may be positioned within the depression
formed by an annular rim 51 rising from the
flange 44 and may be held in this position
by means of a ring 52 having an upstanding
rim 53 overlying the rim 51 and screw
threadedly secured thereto.

In operation, and in the absence of auto-
matic control of the flow of the refrigerant
into the expansion chamber, the refrigerant
will flow into the expansion ‘chamber and
undergo therein an absorption of;heat which
cools 51e adjacent space and will then escape
through the ﬁ)lorous member interposed in
the outlet of the expansion chamber. Upon
escaping, however, this refrigerant will un-
dergo a still further expansion which will
additionally lower the temperature im-
mediately adjacent the outlet and thereby
result in the deposition of frost adjacent the
outlet and upon the porous member itself,
The imposition of the frost will clog the
porous member and thereby retard the es-
cape of the refrigerant through the porous
member and increase the pressure within
the expansion chamber to thereby decrease
the effective pressure forcing the refrig-
erant into the expansion chamber and thus
decrease the flow of the refrigerant into the
expansion chamber. Should the flow of the
refrigerant at any time become too slight to
maintain the desired cooling effect within
the refrigerator the increase in the tem-
perature of the air within the refrigerator
will accelerate the dissipation of the frost
from the porous member to thus reduce the
back pressure within the expansion chamber
and tﬁereby vermit a more rapid flow of the
refrigerant into the expansion chamber un-
til this more rapid flow causes additional
frost formation sufficient to again reduce
the flow.

While the device thus constructed is en-
tirely operative I nevertheless realize that
under certain conditions the operation of
the porous member may not be sufficient to
insure continuous operation in a satisfactory
manner and accordingly I-féel that it may
be desirable to supplement this porous mem-

1,566,784

ber by an automatic control such as the
thermostat shown in Figures 4'through 6.
In such case I may form the automatic in-
let control so that it acts concurrently and
coincidentally with the porous member or
so that it acts only under those abnormal
conditions when the porous member requires
assistance. In such a case I would form
the automatic inlet control with a lost mo-
tion action and so arrange the parts that
the automatic inlet control would be nor-
mally inactive and would operate to close
the valve only under the influence of an ab-
normally low temperature within the re-
frigerator.

It will be understood that when the re-
frigerant is strictly anhydrous the frost in
the porous member will form solely from
the moisture already present in the refriger-

ator, that when the refrigerant is hydrous
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the frost will form also from the moisture -

within the refrigerant itself, and that when
the refrigerant is of the type in which part
of the refrigerant solidifies as the remainder
evaporates, the frost will be formed at least
in part by the solid particles of the refriger-
ant itself. Inasmuch as frost formed from
the moisture in the refrigerator would be
formed on the outer face of the porous mem-
ber and against the pressure of the re-
frigerant, and woull alse be dependent upon
the continued presence of moisture in the
refrigerator, I prefer not to rely on this
source of the frost but, on the contrary, to
employ either a hydrous refrigerant or a
refri%erant of the partly solidifying type.
Furthermore, inasmuch ‘as water vapor in
the refrigerant might be emitted irregularly
with a resultant irregularity in the frost
formation, I prefer not to rely even on a
hydrous refrigerant but rather to use the
refrigerant of the partly solidifying type,
either anhydrous to rely on the solidifying
action alone, or hydrous to introduce the
frost from the water vapor in the refriger-
ant.

+And for the refrigerant of this type I
prefer liquid carbon dioxide.

It will be readily understood by those
skilled in the art that the particular embodi-
ments of my invention herein shown and de-
scribed may be variously changed and modi-
fied without sacrificing the advantages of
my invention or departing from the spirit
thereof. It will therefore be understood
that the disclosure herein is illustrative only
and that my invention is not limited thereto.

I claim: :

1. In combination with the outlet of a re-
frigerating system expansion chamber, a
porous member adapted to normally permit
the passage of refrigerant fluid ~there-
through and to become clogged by frost, and
means adapted to secure said member in
position over the opening in said outlet.
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9. A control for the outlet of the expan-
sion chamber of a refrigerating system com-
prising a porous member interposed in said
outlet adapted to normally permit the pas-
sage of said fluid therethrough and to be-
come clogged by frost.

3. In combination with the outlet of a re-
frigerating system expansion chamber, a
porous member adapted to normall permit
the passage of refrigerant fluid there-
through and to become clogged by frost, and
means adapted to be secured to said outlet
and to secure said member in position over
the opening in said outlet.

4. In an open refriferating system, a-

source of compressed refrigerant, an expan-
sion chamber connected thereto and pro-
vided with an outlet opening into the atmos-
phere, automatic means controlling the en-
trance of refrigerant into said chamber, and
porous means interposed in said outlet
adapted to normally permit the passage of
said refrigerant therethrough and to become
clogged by frost. ]

5. In- an open refrigerating system, a
source of compressed refrigerant, an ex-

ansion chamber connected thereto and pro-

- vided with an outlet opening into the atmos-
means controlling the

phere, and porous \
escape of refrigerant through said outlet
and responsive to the temperature within
the refrigerated chamber.

6. In a refrigerating system, a source of
compressed refrigerant, an expansion cham-
ber connected thereto and provided with an
outlet, automatic means controlling the en-
trance of refrigerant into said chamber, and
porous means interposed. in said outlet
adapted to normally permit the passage of
said refrigerant therethrough and to become
clogged by frost. /

#. In a refrigerating system, a source of
compressed refrigerant, an expansion cham-
ber connected thereto and provided with an
outlet, and porous means interposed in said
outlet adapted to normally permit the pas-
sage of said refrigerant therethrough and to
become clogged by frost.

8. Refrigerating apparatus comprising a
source of compressed refrigerant having an
outlet, an expansion chamber having an in-
let connected to said-outlet and having also
an outlet, and a porous closure interposed
in the path of flow of said refrigerant, and
formed to become more or less clogged with

“frost with decrease or increase in tempera-

ture, to thus act as a thermostatic valve to
control the flow of said refrigerant.

9. Refrigerating apparatus comprising &
source of compressed refrigerant having an
outlet, an expansion’chamber having an in-
let connected to said outlet and having also
an outlet, and a porous. closure interposed
in said outlet of said expansion chamber,
and formed to become more or less clogged
with frost with decrease or increase in tem-
perature, to thus act as a thermostatic valve
to control the flow of said refrigerant. -

10. Refrigerating apparatus comprising a

source of compressed refrigerant having an

outlet, an expansion chamber having -an in-
let connected to said outlet and having also
an outlet, a closure interposed in the path
of flow of said refrigerant, and formed to
become more or less clogged with frost with
decrease or increase in temperature, to thus
act as a thermostatic valve to control the
flow of said refrigerant, and means inter-
posed in the path of flow of said refrigerant
ahead of said closure and ahead of said in-
let and effective to automatically regulate
the supply of said refrigerant to said
closure. 3 '

11. Refrigérating apparatus comprising a
source of compressed refrigerant having an
outlet, an expansion chamber having an in-
let connected to said outlet and an outlet
formed to become more or less clogged with
frost with decrease or increase in tempera-
ture and to thus act as a thermostatic valve
to control the flow of said refrigerant, and

‘gutomatic means further controlling the

flow of said refrigerant to said expansion
chamber.

'12. Refrigerating apparatus comprising a
source of compressed refrigerant having an
outlet, an expansion chamber having an in-
let connected to- said outlet and having also
an outlet, automatic means controlling the

flow of said refrigerant to said expansion

chamber, and a porous closure interposed
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in said outlet of said expansion chamber, -

and formed to become more or less clogged
with frost with decrease or increase in tem-
perature, to thus act as a thermostatic valve
to further control the flow of said re-
frigerant. :

In testimony whereof, I hereunto affix my

signature.
WILLIAM J. TAYLOR.
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