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Our invention relates to the manufacture of
evaporators or expansion devices, such as are
used in refrigerators or in other cooling devices.
In particular our invention relates to the provi-

5 sion of evaporators which, in their position of
use, are relatively broad and flat. .

It is an object of our invention to construct
evaporators of this type more cheaply than could
otherwise be done, and especially to construct

10 them of relatively simple and flat stampings of
sheet metal, as will hereinafter be more fully
described. Tt is an object of our invention to
make evaporators from two main plates of metal
which aré stampings, with or without an inter-

15 vening plate which acts as a diaphragm, and
which need not be a stamping.. It is an object
of our invention to provide a type of evaporator
having a continuous passageway from an entrance
portion to an exit portion, which passageway in-
9( sures the even circulation of refrigerant there-
through, and provides against the formation of
so-called dead spots.
vention to provide evaporators so constructed, in
which a plurality of different kinds of stampings

5 need not be used, but in which stampings which
are reversible and are of a single type. may be
assembled in opposed relationship to form the
completed evaporator.

These and other objects of our invention which-

o Will be set forth hereinafter or will be apparent

to one skilled in the art upon reading these speci- -
fications, we accomplish by that certain construc-

tion and arrangement of parts of which we shall

now describe certain preferred embodiments, it

being understood that our invention is not limited
thereto, but that modifications may be made
therein without departing from the spirit thereof.

Reference is now made to the drawings, where-
in ’ ’ :
Figure 1 is a sectional elevation of an exem-
plary type of small" refrigerator in which our
evaporator finds utility.

Fig. 2 Is an end elevational view of one type
of our evaporator.
45 PFig.31isa plan view of the sam~ type.

Fig. 4 is a sectional view of the evaporator
taken along the lines 4, 4 in Fig. 3. -

Fig. 6 is a plan view of another type of evap-
ora.tor

Fig. 6 is a sectional view thereof taken a.long_

the lines 6, 6 of Fig. 5.

Briefly, in the practice of our invention we pro-
vide a stamped metal plate having an embossed
protuberance thereon adapted to act as a header,

- and 8 passageway communicatinz with said

‘plan at 1.

It is an object of our in-.

"(CL 62—126)

header and likewise embossed in said plate. The

plate alsobears throughout its length and breadth

a plurality of other embossed passageways not
directly communicating with the first. In form-
ing up our evaporator two of such plates are g
placed together in opposed relationship, where-
upon the header member of one of the plates .
forms an entrance way for the refrigerant, and
the header member of the other of the plates
forms a place for the withdrawal of gaseous re- jp
frigerant. When so assembled the various rudi-
mentary passageways in the plates connect so &s
to' form one continuous passageway from the
entrance header to the exit header. Depending
upon- the shape of the rudimentary passageways 15
referred to we use or omit a diaphragm member
between the two plates. . i

Referring now to Figure 3, we have shown an
evaporator comprising an upper plate shown in
This plate is embossed as at 2 to 20
form a header member, which extends along one
side of the plate, but for less than its full extent.
An embossed protuberance 3 forms a passageway
communicating with the header 2 at one end, and
at the opposite end in this type of evaporator we
form a communicating embossed portion indi-
cated at 8. At 5, 5a, and etc. we have shown
emhbossed rudimentary passageways of generally
Z-shape, having at each end oppositely directed .
communicating embossings indicated at 6 and 1. 30
An orifice may be made in the header 2 as at 8.
The plate § may be formed as a single stamping
of metal.

A pair of these metal stampings are placed
together in opposed relationship. This relation- 4
ship is shown in Fig. 2, where | again indicates
the upper plate, and 9 the lower plate. When
the plates .are so.assembled it will be seen that
the header 10 of the lower plate is offset from
the ‘header 2, and does not communicate di-,
rectly therewith. The passageway H of the
lower plate is closed at one side by a flat portion
of the upper plate, but communicates as at 12

 with the passageway 5e. Similarly, the rudi-

mentary passageways 13 to 18, inclusive, of the 44
lower plate form communicating passageways -
respectively between the members 3, § and 8e
of the upper plate. Flat portions of the two
plates make, as it were, closed tubes of the em-
bossed passageways, so that there is between the gq
header 10 and the header 2 in Fig. 3 a continu-
ous tube-like passageway which can easlly be
traced on the drawings.

When the two plates are so assembled they
may be welded together about their edges, and gg
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afterwards tinned or otherwise treated to pre-
vent corresion. In order to resist internal pres-

sure, it will be usual to spot weld the plates to-
sether where flat portions thereof are juxta--

posed, as at places marked 18, 20, 21 and the
like. A fitting 22 may be welded into the per-
foration 8 in the header 2, and another fitting
23 may be welded into the perforation 28 of the
A fitting 23 may serve as an éen-
trance fitting for refrigerant delivered in any
way desired, but preferably by means of a capil-
lary tube 25. The fitting 22 may serve as an exit

fitting for evaporated refrigerant and oil, and-

may be provided with an oil skimmer 28, such as
that set forth in Patent No. 1,978,027, issued Oc-
tober 23, 1934. A tube 27 leads from the fitting
22 to the compressor of the refrigeration sys-
tem,

In use the evaporator may be supporied in &
refrigerator cabinet by means of brackets 28 and
28, which are fastened against the wall 80 of
a cabinet. In Figure 1 we have shown in section
a general assembly comprising a small size re-
frigerator cabinet having an upper refrigerated
compartment 3i, and a hinged lid 32. A lower
compartment 33 houses the usual motor, com-
pressor and condenser assembly indicated broad-
1y at 34.

- In use a shelf member 35 may be provided be-
neath the evaporator so as to hold an ice cube
tray 36 in close proximity thereto. Another ice
cube tray 37 may be caused to rest upon the
evaporator if desired. )

‘We have shown in Fig. 4 a section through the
evaporafor thus far described, taken along the
lines 4, & of Fig. 3. Like parts are indicated by
like index numerals.: It will be understood that
by the particular construction of the embossed

portions of the plates, there is provided a con- -

tinuous tube-like passageway from the entrance
header to the exit header. Other forms of em-
bossed tube-like portions may be used, -but if a
diaphragm member is not to be employed, then
the . tube-like portions of one plate should be
substantially offset from the tube-like embossed

portions of the other plate, excepting where ac-.

tual communication is to be made.” This re-
quirement, with plates of given size, is apt to
cut down the possible volume capacity of the
evaporator as such. Consequently we have
shown in Figs. 5 and 6 another exemplary form

of evaporator in which this requirement is not -

present, but in which a diaphragm member is
rélied upon to confine the flow of refrigerant.
It will be seen that the evaporator is again
formed of two main plates indicated at 38 and
39, each comprising a header indicated respec-
tively at 40, and 41, and a series of embossed

tube-like portions indicated at 42 for the up--

per plate, and 43 for the lower plate. It will be
noticed that these tube-like portions are closer
together in this evaporator than in the evap-
orator of Figs. 3 -and 4, and that were the plates
to be assembled without a diaphragm, the em-
bossed tube-like portions would overlap for con-
siderable portions of their length. Consequent-

ly, we have shown a diaphragm plate indicated

at 44 interposed between the two embossed
plates. This diaphragm plate has a series of
perforations 45 where the lower tubes lead into
the upper tubes, and a series of perforations 46
‘where the upper tubes lead into the lower tubes.
The plates are assembled in the relationship
most clearly seen in Fig. 6, and are welded to-
gether about their edges. They likewise may be

. wise.
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spot welded together at intervals as shown at fl‘i
In addition, if desired, the diaphragm plate may
first be spot welded to one-of the embossed plates
prior to the assembly of the entire evaporator.
It will be understood that the particular form
of the embossings which we have illustrated in
our exemplary embodiments is not a limitation

upon our invention. Other forms of tube-like .

embossings may be employed, and the arrange-
ment of the headers may likewise be different.
Instead of locating the headers along one side,
they may be located along opposite ends or oth-
erwise. Where a diaphragm member is used,
the headers may, if desired, be located opposite
each other, or may extend entirely along one
side or edge. It will be understood that our

evaporstor is useful not only in refrigerators of -

ordinary type, but is useful to replace such re-
frigerating coils as are used, for example, in bev-
erage or bottling coolers, in air conditioning sys-
tems and the like. For these uses the evapo-
rators may be made of large dimensions flat-
They likewise may be perforated between
the tubing portions, and the perforated parts
welded together between the perforations, if de-
sired, for the circulation of fluid. A plurality of
the evaporators may be connected together in
series or in tandem. - Being relatively broad and
flaf, they may be used horizontally, or they may

" also be used vertically, especially since the con-

nection between the headers comprises in es-
sence but a single tube. These evaporators are
for this reason alse not subJect to the formation
of dead spots.

Having thus described our invention, what we

cleim as new and desire to secure by Letters Pat-
ent, isg—

1. An evaporator comprismg g pair of plates,
each of said plates being embossed to form &

header; a tube-like .portion communicating with:

said header, and a plurality of discontinuous and
incomplete tube-like portions, said plates being
assembled in opposed relationship so that said in-
complete tube-like portions connect together to
form a continuous tube extending from one
header portion to the other.

2. An evaporator comprising a plurality of em-~

" bossed metal plates, the embossings on said plates

forming incomplete tube-like portions, said plates
being assembled in such a way that said incom-
plete tube-like portions connect together to form
a continuous single tube, an unembossed portion
of each plate serving as a side of a tube other-
wise formed by an embossing of the other plate.
3. An evaporator of broad, flat shape compris-
ing & plurality of embossed metal sheets, emboss~
ings thereon forming tube-like portions open at

‘one side, said plates being assembled together

with a diaphragm member, said diaphragm mem-
ber serving to complete said tube-like portions
by closing the open side thereof, and said dia-
phragm member being perforated to provide an

opening from one tube-like portion into another

so as to form in effect a continuous-tubing.

4. In an evaporator, a pair of metal plates em-
bossed to form g header on each, and a plurality
of incomplete and discontinuous tubes, sald tubes
having offset portions at their ends and said
plates being assembled in opposed relationship so

that each plate serves to complete said tube-like

portions of the other plate excepting in said offset
portions,

5. An evapora.tor of broad, flat shape and for
horizontal use comprising headers, and a contin-
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evaporator consisting of a pair of identical em-
bossed ‘metal plates welded together in opposed
relationship, each of said plates being embossed to
form one header, said header being completed by
an unembossed portion of the other plate.

6. An evaporator of broad, flat shape compris-
ing headers, and a continuous tubing extending
between said headers, said evaporator consisting
of a pair of embossed metal plates welded together
in opposed relationship, and an intermediate per-
forated diaphragm member, each of said plates
being embossed to form a header and a plurality
of incomplete and discontinuous tube-like por-
tions, and said diaphragm serving to complete
said tube-like portions, said perforations therein
serving as connecting means hetween said tube-
like portions. :

7. An evaporator of broad, flat shape formed
of opposed, identical, embossed metal plates, each
embossed to provide a header and a plurality of
incompiete tube-like portions, one of which is
connected to the header, the embossings in said
plates being so formed and disposed that when

said plates are assembled and welded together in-
opposed rélationship flat portions of each plate’

will complete said headers and said tubes except-
ing for end portions thereof which overlap, so
that in the final structure one header is con-
nected to the other header by a continuous tube-
like passageway. :
LEWIS M. CROSLEY.
ROLAND H. MONEY.
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