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UNITED STATES PAT_ENT& OFFICE

REFRIGERANT EVAPORATOR

Lawrence A. Phlllpp, Detroit, Mich., assignor to
Nash-Kelvinator Corporation, Detro_lt Mich.,
a corporatlon of Maryland

Apphcatlon March 24, 1948, Serial No 16,765
(Cl. 62—126)

4 Claims.

1

This invention relates generally to refrxgeratmg

apparatus and more particularly to. refrlgerant
evaporators therefor. -
It is an object of the pr esent mventlon to pro-
vide a refrigerant evaporator of improved. con-
struction, particularly with respect to refrigerant
flow passages in walls of the evaporator, so:as
to obtain improved distribution of refrigerant
and resultant improved absorption of heat of the
entire surface area of the evaporator.

Another object of the invention is to prov1de an

improved evaporator construction having. walls
containing g series circuit refrigerant passage-
way effecting direct expansion and substantially
equal distribution of refrigerant over the surface
of the evaporator.
. Another object of the 1nvent10n reSIdes in the
economy of construction of an evaporator of the
above mentioned character in two similar sec-
tions or parts.

Another object of the 1nvent1on is to.provide an
improved evaporator of sectional construction
which may be readily assembled with and/or dis-
assembled from a storage container, .

PFurther objects and advantages of the present
invention will be.apparent from the following de-
scription, reference being had to the accompany-
ing drawings, wherein a preferred form of the
present invention is clearly shown.

- In the drawings: :

Fig. 1 is a plane view. of my improved re-
frigerant evaporator; .

Fig. 2 is a rear view of: the evaporator
- Fig. 3 is an end view of the. evaporator partly
broken away and in section; . .

Fig. 4 is an enlarged fragmentary sectional view
of the evaporator taken. along the. hne 4—4 of
Fig. 1;

Fig.. 5 is.a V1ew shown m ﬁat of my evaporator
together with units shown diagrammatically of
a'refrigerating system; and "

Fig. 6 is a cross sectional view of part of the
evaporator taken -along the line 6-=6 of Fig. 5.

- ‘Referring to the drawings by .characters of
reference, my lmproved refrigerant evaporatm
is of sectional or composite construction com-
prising an upper L -shaped section 20 and a lower
L.-shaped section 22. These evaporator sections
20, 22 are arranged-in goed héat absorbing re-
lationship with a box-like contalner 24 which pro-
vides a storage compartment for ice trays (not
shown), food, or other -things-to be frozen .or
cooled to a low temperature. The container 24
may be fixed to and. in a suitable refrigerator
cabinet (not shown) and may extend substan-
tially entirely across the width of the cabinet.

The upper L-shaped evaporator section 20 has
a relatively large plate-like leg 26 which seats
flat on and substantially covers the top wall of the
container 24 and has a relatively small or short,
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plate-hke leg 28 which seats flat against an up-
per portion of the container rear wall. Similarly,
the lower L-shaped evaporator section 22 has a
relatively large horizontal, plate-like leg 30 held
against the underside of the container 24 and
has a relatively small, plate-like leg 31 held
against a lower portion of the container rear
wall. .These L-shaped sections 20, 22 cooperate
in forming a substantially U-shaped evaporator
which may. be slidably fitted onto or over the

. container 24 from the rear thereof.

Preferably the evaporator sections 20, 22 are
made of sheet material, such as thin sheet steel
and each is preferably a composite structure hav-
ing an inner sheet 32 and an outer sheet 384. The
sheets 32, 34 are preferably rectangular in shape
before being bent along the bend lines 85 into
L-shaped sections. In the present construction,
the inner sheets 32 of each section have outer
marginal portions 31 which are bent over flat
against the outer sheets 34 and the sheets are
welded together and sealed along these flanges
around the entire periphery of the sheets.

The inner and outer sheets 32 and 34 respec-
tively of the upper evaporator section 20 are
formed to provide a series circuit refrigerant flow
passage therebetween comprising a sinuous por-
tion 36 in the horizontal leg 26 and a manifold
portion 27 in the vertical leg 28 of the evaporator.
From an inlet 40 on the vertical evaporator leg
28, the evaporator passage extends toward the
front edge, as at 42, of the leg 26 and then ex~
tends substantially the length of the leg in sinu-

- ous or serpentine form to connect to one end of

the refrigerant manifold 21. This manifold 21
oomprises a pair of spaced substantially parallel
‘bassages or portions 44, 45 and. a number of
Spaced vertical connecting passages 46. The
manifold portions 44, 45 extend horizontally along
the vertical leg 28 of the upper evaporator sec-
tion 20 and the connecting passages 46 .extend
vertically, connecting the portions 44, 45 inter-

_mediate the ends thereof. The sinuous passage 36

connects or. communicates with one end of the
upper manifold portion 44 and connected to the
opposite end of the lower manifold portion 44 is
one end of a conduit 48 which connects the mani-
fold to the inlet, as at 50, of a refrigerant pas-
sageway in the lower evaporator section 22. In
this lower evaporator section 22, a refrigerant
passage 52.extends in sinuous or serpentine form
along the bottom horizontal leg 30 of the evapora-
tor and connects to one end of an enlarged pas-
sage or manifold 54 provided in the vertical leg
31 of the lower evaporator section 22. The mani-
fold 54 has an upper refrigerant accumulator
portion 56 connected thereto by spaced, vertically
exiending passages 98. I will be seen that the
upper and lower evaporator sections 20 and 22
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may be made substantially alike and that to do so
entails a saving in die costs.

The evaporator may be connecied in g re-
frigerating system, including a refrigerant con-
denser €0 and a motor-compressor unit 62.
the condenser 63, liquid refrigerant may be de-
livered through a capillary tube 64 to the inlet
40 of the evaporator and gaseous refrigerant may
be returned to the compressor 62 through a
return conduit 66. The return conduit 66 is con-
nected to the accumulator 56 adjacent the top
thereof and adjacent the accumulator end oppo-
site the inlet of the manifold %4. Refrigerant
entering the evaporator at the inlet 49 flows
through the sinuous passage 36 of the upper
evaporator section €0 into the upper manifold
44 and then flows into the lower manifold 45
through connecting passages 46, . From the lower
manifold 45 the reirigerant flows. through the
conduit 48 into the lower evaporator section 22.
The connecting conduit 48 is of smaller flow ca-
pacity than the manifo.d 44 and consequently
restricts flow of refrigerant from this manifold
to the lower section 22 of the evaporator. Re-
frigerant entering the lower section of the evapo-
rator passes directly into the sinuous portion 52
thereof and flowing- through this passage. along
the bottom wali of the evaporator, enters the
manifold 54. Any surplus liquid refrigerant will

be accumulated in the accumulator 56, passing :

upwardly thereinto from the manifold 54 through
the branch passages 58.

Welded or otherwise suitably secured to the
adjacens evaporator legs 28 and 3i are L -shaped
c.amp members 10 which may ke drawn together
by nuts and bolts 72 to hold the L-shaped sec-
tions 24, 22 of the evaporator tightly against the
top and bottom surfaces respectively of the con-
tainer 24. Additional clamps 14 are preferably

provided to clamp the upper and lower evapo- iy

rator legs 28, 38 fiat against the container 24 to
insure good surface contact therebetween for
efficient heat exchange relationship between the
evaporator and the container 24. The clamps

14 may be elongated metal strips, arranged to

overlap and engage outer marginal portions of
‘the side edges o: the evapotrator legs 28 as shiown,
for example, in Fig. 4. These clamping strips 14
may be made of spring mefal and may be drawn

down to the container top wall by self threadmg :

or sheet metal screws 16.

From the foregoing description it will be noted
that I have provided ‘an improved refrigerant
evaporator of a structural character such that
direct expansion of refrigerant is obtained
throughout entire passage of refrigerant along
passageways in the top, bottom and rear walls
of the evaporator. Further, it will be noted that
I have provided an improved refrigerant evapo-
rator of two like sections which may be readily
assembled with and/or disassembled from a.stor-
age container and that the evaporator sections
may be arranged and held in good heat absorb-
ing relationship with the container.. B

Although only a preferred form of the inven-
tion has been illustrated, and that form described
in detail, it will be apparent to those skilled in
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the art that various modifications may be made
therein without departing from the spirit of the
invention or from the scope of the appended
claims.

I claim:

‘1, A refrigerant evaporator having a series

circuit refrigerant passageway comprising an

upper and a lower L-shaped plate having legs
thereof forming the top and bottom walls of the
evaporator and having their other legs partly
forming an upright wall of the evaporator, a

- sinuous: passage formed in each of said top and

bottom wails, 2 manifold in the upright leg of
the upper plate connected to the outlet of the
sinuous passage in said upper plate and con-
nected to the inlet of the sinuous passage in the
lower plate, and a manifold- formed. in the up-
right leg of the lower plate connecied to the
sinuous passage i said-lower plate, i

‘2. In reirigerating apparatus, a box—shaped
contamer forming a storage compartment, a pair
of refrigerated L-shaped plates hitting respective-
ly complementary with adjacent sides of said box-
shaped container and being arranged with legs
thereof in spaced re.ation to each other lying
flat against one of said sides, and clamps engag~
ing said .egs urging said L.-shaped plates toward
each other into 1nt1mate contact with said
container.

3.A refngerant evaporator havmg a- series
circuit refrigerant passageway comprising, an
upper passage having an inlet and a single outlet,
a. manitold below said passage connected to said
sing:e outiet and having a single outlet, a lower
reirigerant passage below said manifold having
an inlet connected to the single outlet of said
manifold-and having an outiet, a man:fold above
said lower refrigerant passage having a. sing.e
inlet connected to the second passage outlet; and
a refrigerant accumulator above and connected
in parallel communication with said second
manifold.

4. A refrigerant. evaporator having a series
circuit refrigerant passageway comprising, an
upper sinuous passage having an inlet and an
outlet, a manifold below said passage having an
outlet, a lower sinuous refrigerant passage below
said manifold having -an ‘inlet and out.et, the
manifold being in series with said first and sec-
ond sinuous passages, a conduit portion connect-
ing the out.et of said manifold to the inlet of
said lower sinuous passage and an accumulator
connected to the outlet of the lower sinuous pas-
sage. and disposed above said lower. refrigerant
passage. :
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