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4 Claims.
'My invention relates to-an improvement in re-
frigerators and has for one purpose to provide an
‘*’iﬁmprdved evaporator-structure.
- Anéther purpose ‘is to ‘provide an-improved
‘evaporator structure  in-which-a -volatile refrig-
-ergnt flows ‘downwardly -or -uni-directionally
‘through the ‘evaporator. |
Arnother  purpose is-toprovide-an evaporator
-and-refrigerdator system in which the refrigerant,
during its evaporation, flows downwardly-through
‘the- evaporator, the-evaporated refrigerant flow-

ing downwardly frem the ‘evaporator-to the-com-

Pressor.

~Another: purpose is to prowde an 1mproved re-
“frigerator system in-which-lubricant oil-loss or
treppmg is‘reduced:to a minimum.

Another : purpose is-to provide a refrigerating
gystem in which the- Tubricant -is- carried down-
“wardly through -the “evaporator with “the ‘evap-
‘orating refrigerant and-is returded,-in-a -down-
ward path, from'the evaporator to-the compres-
‘sor,'with the evaporated refrigerant.

Another - purpose-is-to: provide-a refrigerating

-gystem - in-which the entire:inner -surface of -the

-avaporator,: or -the-éntire-surface- of -the -évapo-
~tator which-is‘exposed:to-the space to be cooled,
constitutes- prlmary refrigerating surface..
~Another purpose-is-to prowde improved means
“for - distributing ‘the refrigerant throughout the
-géffecétive -cooling -area-of - -the ‘evaporator during
1ts eveporetlen

. "

suring - complete eveperatmn of ‘the refrigerant
in-an ‘evaporator in which the-refrigerant flows
“downwardly -or..uni-directionally through  ‘the
evaporator without-flooding the evaporator.

Another -purpose .is ‘to :provide ‘an improved

evaporator and refrigerant system :in which a

minimum of :liguid refrigerant.is returned to the
‘compressor.

Other:purposes will appear -from time to time
.in the course:of the:specification -and: claims.

T illustrate the invention more or less diagram-

matically-in the-accompanying drawings where-

“in:

Pigure 1 is a vertical axial sectmn illustrating

g, refrigerant systém . with parts in elevation;

“Figure 2.is a vertical axial section, on an en-

larged-scale, through-a particular-form of evap-
-Qrator;

‘Figure 3 is-a .section on the line 3—3 of Flg-
ure 2;

.Figure 4 is an-axial sectlon through a ve,rla,nt
form-of evaporator;

ure-4:

‘to provide means -for as-

PFigure b is-a- sectmn on the 11ne 5-—-—5 of Pig-

(ClL. 62——126)

10

15

20 ‘iant form of eveporater

25

~Figure 8 is a° sect1en on-an enlarged seale, on

the line 8—8-of Flgure 7

......

Figure 9 is a

-lustretmg the’ outlet frem the eveperaterushewn

in Flgux‘e 0;
Flgure 10:is-a* Vertlca,l sectmn ‘onan: enlarged

'scele 111ustrat1ng ‘a‘variant’ form- of inlét:

‘PFigure 11 is'a- side elevation with' perts Pbroken

ewey, ‘of” a venent form: of' eveporeter

-Pigtire 12 is g ‘Section,:'on an- ‘enlarged Seale,

onthe lme 12-—1 2 of Figure-11;

Flgure 138 avertical axial ‘section’ through 9,

‘variant form of ‘evaporator and refrigérating cir-
‘cuit therefor; with parts in elevation;

- Figure 14-is'a sidet elevatlon Fiew of ‘an’ mner
part |
Flgure 15°is- a:sectmn en- an- enlarged sca,le, on

"the line- I5-—I5 ef Flgure 13:

“Pigure 16°is-a side: elevetmnqllustratmg & Var-

Flgure 17 ista- ‘section-on “the line tT=—171"0of

Flgure 16

Figure 13 is‘a- S1de elevation partly’ in ‘seetion

illustrating a variant evaporator;

Flgure 19 ig" "8, plan view of the evaporater

shown m Flgure 18, W1th perts broken away;’ aid

Flgure 90 is°a view:similar to Flgure 2 shewmg

a modlﬁeatmn

‘Like parts ‘are 1nd1ce.ted by llke ‘symbols

30 - throughout the spemﬁcatmn and’ drewmgs

‘Reférring first ‘to ‘the form of” FlgUIe 1, 1 gen-
erally indicates any su1tab1e bése, Which may be
“of insulating: materml ‘2 mdlce,tes eny ‘Suitable
‘COmpressor on ‘said’ Base, ~which ma,y be drlven hy

36 anvy suitable motor-3, threugh a‘belt-4, * 5ris‘any

40 ure 2,

45 ‘ing elremnferentlelly -about - the eveperator

50 tom plenum - chambeér 5.

‘suitable ¢ondenser “the ~details -of ~whlch do 7ot
form part of the present invention. ~6is-any
~suitable “Treceiver. The'ievepereter empleyed
which 18 illustrated in an ‘enlarged- scele in- F1g—
mcludes an ‘inner eyhnder 1 having “a

closed bottem 8, dndan- euter cylinder''g: sealed
“to the- inner- cylinder‘at* ‘top ‘and bottem ‘as tat
10, -il. The- euter cyhnder is-shown as having
formed -therein atop plenum ‘chamber 172’ extend-
‘In
Flgure 2'the'plenum ehamber is-showh- as formed
by an olitward- distortion-or- ef‘fsettlng 13 6f-the
“outer cylmder 8, A smnlar dlstortlon 14 at- the
‘Tower end of the cylmder fOrms or-encloses a bot-
16 1ndlea,tes Q hlgh
‘pressure duct exteniding  from 'the ’‘receiver -6
through any suitable ‘pressure reducmg means
71 to-the upper plenum: ehember 2. IB ‘is7a Jow

-n—-"--q,‘

‘préssure return duet extendmg from ‘+the ‘loweér

55 -plenum ‘chamber’ {5 “downhill” to’the compres-

Pigure 6 [is:g-side ¢elevgtion, -with: perts broken -

--a.way, illustrating -a, variant form of:evaporator;
- Pigure 7 is-a section’on the line T—1 of ‘Fig-
ure6;

sor 2. 19 indicates an outer housmg or “sleeve

‘for ‘the' eveporetor “the: ev&poratm is- shown as
seated upen an 1nsulat1ng chs’e 20 Whlch ma,y

60 ima.y be packed in< between —the outer faee of ‘the




- of the evaporator.
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evaporator and the inner face of the wall 189.
Parti of the ducts 16 and 18 may be enclosed with-
in the housing 18 and may be surrounded by the
insulation. 22 is any suitable top seal of non-
conducting material which closes the top of the
Ppreviously mentioned loose insulation 21.
an Inner ring of insulating material. 24 is a top
closure which may be metal or plastic and which
is shown as resting upon the heat insulating ring
23, so that there is no heat transmitting connec-
tlon _etween the outside and the inside of the
structure. However, it may be advantageous to
employ heat insulating material, a plastic or the
like, for the ring 24, 25 is any suitable top clo-
Sure- preferably of insulating material, having
a handle 26, for access fo the storage Space sur-
-rounded by the evaporator.

- With reference to the interior structure of the
evaporator, a cylinder of mesh or netting 21,
of any suitable metal, is shown as positioned in
the space between the cylinders 7Tand 8. It con-
stitutes a distributing and delaying element for
the refrigerant as the evaporating refrigerant

23 is

10

15

20

flows downwardly through the evaporator be-

tween the opposed faces of the cylinders T and
9. The layer 27 of mesh may be compressed
between outer and inner cylinders and may con-
stitute spacing means for establishing the radial
separavion between the cylinders 7 and 9.
any suitable spacing means may be employed.
In the form of Figures 4 and 5, I illustrate
a similar structure used as an open ended refrig-
erating or cooling element, which may be used
for room ccoling, air cocling or the like. The
inner cylinder Ta is therein shown as open ended.
The outer cylinder 9¢ surrounds it and is sealed
to it at the end as at 10a and lig. The mesh
21a is compressed between the inner cylinder Ta
and the outer cylinder 9.
preferably but not necessarily generally upright.
In any event, a volatile Hquid refrigerant is de-
livered at low pressure, to the interior of the
Plenum chamber {2a through the duct 16a. The

Or -

25

30

35

The evaporator is -

40)

vaporized refrigerant fAows from the opposite

plenum chamber i5a along the discharge duct
or suction line 18q.

- With reference to the form of Figures 6 to 9
the structure is the same as shown in Figures 1

45

~and 2 except for the below described top dis-- -

tributor, and, except for said distributor, the
same mdmatmg numerals are applied to the parts
However, the outer cylinder
9 is outwardly distorted at its upper end as at

o0

30 To surround a tubular distributor 31, shown as

abutting against the upper portion of the inner
cylinder 7 at a point above the upper edge of the
mesh 21. ‘The distributor 31 is provided with a
pluraiity of discharge ducts 32. Liquid refrig-

66

erant under reduced pressure is received in the .

ring 31 from the duct 33. The ring 31 consti-

tutes a circumiferential distributor which insures -

that the liquid refrigerant flows downwardly to-
ward the upper edge of the mesh 27 at g sub-
stantially uniform concentration throughout the
circumference of the evaporator. The cutlet pas-
sages 32 may Dbe so proportioned to the rate
of liquid refrigerant delivery as to obtain this
result. In this form, as in the preceding forms,

the refrigerant flows contmuously through and-

__ about the evaporator.

In Figure 10 the distributor ring 3ig serves
as the top closure for the space between the ¢yl-

inders 7 and §. In that form the outer cylinder

8 has an outward offset portion or flange 9¢ upon
which the distributor ring 31¢ rests. The ring is

60

60

70

4
welded or otherwise suitably secured in sealing
relationship, to the flange 9¢ and to the upper
edge of the inner cylinder 1.

- Pigure 11 may be taken as a distortion or un-
fclding of a eylindrical evaporator, but indicates
primarily a relatively flat evaporator or cold plate
formed by opposite sheets of metal 40 and 41,
having the mesh or netiting 27 positioned be-
tween them. A top plenum chamber 42 and a
bottom plenum chamber 43 may be formed be-
tween the two plates. In Rigure 12 the plenum
chambers are both formed as distortions from
the plate 4f{. It may be understood, however,
that they may be formed in either plate or by
an alisned distortion of both plates. 'The plates
48 and 41 may be sealed at all edges as at 4iq.

The refrigerant may flow through the inlet
£4 and the evaporated refrigerant returns to
the compressor through the return duct or suc-
tion line 45 which will be understood to extend
“downhill’ to the compressor, it beng thought un-
necessary to illustrate the compressor again,
sinece the relationship of the passages between the
evaporator and compressor is intended to be the
same as vhat shown in Figure 1. Since flat plates
are Involved, which are not seif-sustaining by
their cylindrical form, I employ any suitable
spacing and connecting means. I illustrate for
example spot welded connections 46, the ftwo
plates 43 and 41 being welded together through
the mesh 270, I may also employ a spacer or
spacers 47 to which the plates 40 and 41 may be
riveted or otherwise secured. I thus obtain the
aouble result of maintaining a proper spacing be-
tween the plates 486 and 41 and of holding them
against imternal pressure. It will be understood
that a spdcing and securing means shown in
Filgures 11 and 12 may, if desired, be employed
In such evaporators as shown in Figure 2. How-
ever, under most circumstances this is not nec-
essary. .

in Figure 13, 1 xllustra,te a. modified structure
in which on the base 530 I position any suitable
compressor 91 driven by a motor 52. The evap-
orator, generally indicated as 53, rests upon the
insulating disc §4 and is surrounded by an outer

~ housing 55 between which and the evaportor any

suitable insulation 56 is employed. The evap-
orator includes an outer cylinder 53¢ and an
Inner cylinder 33b, the cylinders being secured
in sealing relationship at top and bottom as at
53¢ and 534,

The compressed refrigerant fiows through any
suitable condenser 57 and may flow directly from
the condenser, without any intermediate receiver,
along the high pressure liquid delivery duct 58,
through any suitable pressure reducing means 58
to the top inlet assembly 60 through which the re-
frigerant is delivered, at reduced pressure, to the
space between 53a and 53b. As delayving and dis-
tributing means I employ, in the forms of Figures
13 and 14, a spiral strip 62 of sheet metal or the
like which starts -at the top of the inner cavity
of the evaporator, defined between the walls 53¢
and &30 and terminates at the bottom. It de-
fines a spiral passage through which the refrig-
erant flows downwardly as it evaporates. An
outiet duct 63 delivers the evaporated refrigerant
to a small horizontal accumulator 64 in which
any unevaporated refrigerant may be evaporated,

80 that substantially no liquid refrigerant is re-
turned to the compressor.

- The evaporated re-
frigerant returns to the compressor “downhill’”
along the suction line 65. 66 is any suitable
Insulating means or layer whereby the accumu-
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Jator 64- is somewhat- insulatedfrom: the -evap-
-orator.
Wlll be understood that-the strip:62- defines a-wide
but radially very shallow passage- through - -which
the refrigerant- flows-during-evaporation and by
which it is constrained to-an elongated path
passing a number of times-about the evaporator.
However, the strip §2 is not welded or permanent-
1y secured, except so far as it may be necessary
to spot weld it at a - few points for positoning.
" mThe clearance is such that the refrigerant can
escape across bends of the strip 62, to the end that
the inner cylmder 83b constitutes through its
heh_twe surface a direct refrlgeratng member, with
the evaporatmg refrigerant - passing across - its
entire outer area, the space to be cooled  being
surrcunded by its-entire inner area. In this form
T do not employ plenum -chambers at all and
find that the spiral passage system, or the spiral
member §2 maintains an adequate distribution
of the refrigerant throughout the area of the
evaporator, and holds back the refrigerant from
an unduly or direct passage downwardly through
the evaporator.

In the form of Figures 16 and 17 I substitute
for the separate spiral members §2 a spiral pas-
sage formation obtained by distorting one of
the cylinders toward the other. In this form
T illustrate an inner cylinder 78 and an outer
cylinder Ti, the two cylinders being sealed to-
gether at top and bottom as at 72 and 13. One
of the cylinders may be distorted toward the
other to form a spiral passage by the spirally
distorted portion 74.
outer cylinder as somewhat distorted, it will be
understood that the inner cylinder may be dis-
torted or the passage may be formed by an op-
posed and aligned distortion of both cylinders.
Where the evaporator is used as a storage con-
tainer, however, it may be advantageous to have
a smooth inner face defining the storage space,
as shown in Figures 16 and 17.

In the form of Figures 18 and 19, I illustrate
a, generally flat evaportor 1ying in a substantially
horizontal plane. It may be formed by an upper
plate 108 and a lower plate 101 sealed together
about the edges as at 102.
is delivered at reduced pressure through the
inlet duct {03. The evaporated refrigerant is
withdrawn from the opposite end of the evapor-

ator by the suction line 134, which flows “down-
hill” to the compressor 185, thence through con-

denser (88, and pressure reducing means 107 to
the inlet duct 103, in the manner explained in
the system shown in Figure 13. Any suitable
spacing means may be employed for spacing the
opposite walls of the evapomtor apart, such as
the netting 108.

‘The form of Figure 18 has in common with
the systems of the other drawings that a liquid
refriserant is delivered to the evaporator hav-
ing a substantially restricted internal space. The
refrigerant is entirely or substantially entirely
evaporated in the evaporator, without flooding
the system. The evaporated refrigerant is with-
drawn by the suction line and is returned “down-
hill” to the compressor.

Wherever I use the term “downhill,” I will be
understoocd to intend that the relation between
the inlet and the outlet is such that any liquid
which travels with the evaporated refrigerant
will be carried through, without gathering in
any pocket or being trapped by gravity in any
part of the system.

Figure 20 illustrates a form of structure sub-

- In-the form of Figures 13 and 14t

Whereas I illustrate the

10

20

30

35

@

_stantially the same-as that -6f {Figure”2.éxcept
-for:the elimination of-the-mesh 21. °I therefore

identify:the corresponding.parts:with the: sahnie
numersals as are employed in Figure -2, with 'the
addition of the letier e. Referring to’ Pigure 20

it-will -be noted: that the cylindrical- portions Te
-and ‘8e . are spaced:so- closely that the:-smaller
-clearance is itself sufficient to hold:back or.delay
the downward passage of:the: refrigerant, giving
it *time to -evaporate fully :peiore 1t escapes
:through the suction return iine:18e.

It will: be - realized that, -whereas, 1. have de-

"scrlbed and illustrated: a-practical and -operative
-device, nevertheless- many-changes may be made
4in -the size, shape, number -and disposition - of
‘parts without: departing from the spirit .of my
invention. I theretore wish-my- description:. ‘and
‘drawings to-be:taken -as in-a broad: sense:illus-

trative or diagrammatic, rather than as limiting
me to my precise showing.
T claim:

- 1. In an evaporator for refrlgerators and the
like, an inner eylinder and an outer cylinder, sald
cylinders being sealed together to define there-
between a space for the evaporation of a volatile

refrigerant, the axis of said evaporator being
senerally upright, a refrigerant supply duct ex-
tending to the upper end of said space, a refrig-
erant return duct extending from the bottom of
said space, means for circulating a refrigerant
through said ducts and space, and means for
distributing the refrigerant substantially uni-
formly throughout said space while maintaining
o, generally downward movement of the refrig-
erant throughout said space, whereby substan-
tially all of the outer face of the inner cylinder
is sub;ected to the evaporating refrigerant,

- said inner cylinder constltutmg, substantially

20

45

throughout its entire area, a primary refrlgerat-
ing surface.

2. In a refrigerating system, an evaporatm
including an inner cylinder and an outer cylinder,
said cylinders being sealed together to deiine
therebetween a space for the circulation and
evaporation of a volatile refrigerant, the axis ol

- said evaporator being generally upright, a com-~

Liguid refrigerant

60

pressor and meang for actuating it, a condenser,
o high pressure duct extending from said com-
pressor to said condenser, a high pressure duct
extending from said condenser to the top of the
space between said cylinders, pressure reduction
means between said duct and said evaporator,

a return passage extending from the bottom of

 said space to said compressor, sald return pas-

0d

sage being adapted to conduct the refrigerant
downhill to said compressor, whereby the re-

frigerant travels continuously downwardly from

 top to bottom of the evaporator and downwardly

60

a5

70

from the bottom of the evaporator to the com-
pressor, and means for maintaining a substan-
tially uniform distribution of the refrigerant
about the circumference of the evaporator during
the downward movement of the refrigerant
through the evaporator. |
3. In an evaporator for refrlgerators and the
like, an inner cylinder and an outer cylinder,
said cylinders being sealed together at the top
and bottom to define therebetween a space Ior
the evaporation of a volatile refrigerant, a refrig-

erant supply duct extending to the upper end of

said space, a refrigerant return duct extending

from the bottom of said space, means for circu-

lating a refrigerant through said ducts and
evaporator, and means for distributing the refrig-
erant; throughout the space between the two
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‘¢ylinders, including a thin metal insert positioned
between the two cylinders, the radial clearance
between the two cylinders being substantially
uniform from top to bottom of said space.

4. An evaporator for refrigerators and the like
including an inner and an outer cylinder sealed
together to define between them a space of sub-
stantially uniform radial width from top to bot-
tom of the evaporator for the evaporation of a
volatile refrigerant, the axis of the evaporator
being generally vertical, a refrigerant supply duct
extending to the upper end of said space and
a refrigerant return duct leading from the bot-
tom thereof, means for circulating a refrigerant
through said ducts and said space and means for
distributing the refrigerant substantially uni-
formly throughout said space, including the
opposed walls of said cylinders and associgted
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means for forming a spiral passage extending
from the supply duct to the return duct while
permitting leakage across the outer face of sub-

stantially the entire surface of the inner cylinder

to permit subjection of substantially all the outer

face to the evaporating refrigerant.
WILLARD L. MORERISON.

REFERENCES CITED

The following references are of record in the
ﬁle of this patent:

UNITED STATES PATENTS

Number Name Date
15 1,960,975 Muleh .. ____________ May 29, 1934
1,985,381 Richards . ______._. Dec. 25, 1934
2,408,805 Millott o Oct. 8, 19456
2,446,763 Haymond _—____.____ Aug. 10, 1948



	Drawings
	Front Page
	Specification
	Claims

