
2,237,508 L. C. SMITH 

REFRIGERANT EVAPORATOR 

April 8, 1941. 

2. Sheets-Sheet i 1940 Filed July 24 
  



April 8, 1941, C. SMITH 2,237,508 
REFRIGERANTEYAPORATOR 
Filed July 24, 1940 2. Sheets-Sheet 2 

3nven tor 
Zawrence C. Smi 

(247-eley 
cittories 

  



Patented Apr. 8, 1941 2,237,508 

UNITED STATES PATENT OFFICE 
2,237,508 

REFRGERANT EVAPORATOR, 

Lawrence C. Smith, Lyons, N.Y., assignor, by 
mesne assignments, to Philco Corporation, Phil 
adelphia, Pa., a corporation of Pennsylvania 
Application July 24, 1940, Serial No. 347,345 

(Ct. 62-26) 6 Claims. 

This invention relates to refrigerant evapo 
rators of the flooded type, and is a continuation 
in part of my prior application Serial No. 182,450, 
filed December 30, 1937, for "Refrigerant evap 
Orator.' 
The invention is directed to an evaporator 

having a main suction header disposed trans 
Versely in the refrigerator casing, and a plurality 
of communicating sub-headers which are later 
ally disposed with respect to the suction header. 
This form of construction offers several distinct 
advantages, among which may be noted an in 
herent adaptability to an ice tray compartment 
of any width, or to a plurality of ice tray com 
partments, without the necessity of complex con 
nection formations. The invention also offers a 
distinct improvement in the manifolding system 
which includes ice tray ducts, sub-headers and 
main Suction header, to the end that uniform 
arid free refrigerant distribution is attained with 
Out Subjecting any portion of the evaporator to 
Wolent refrigerant reactions. . 

In the drawings: 
Fig. 1 is a side elevation, partially in section, 

of the evaporator; 
Fig. 2 is a front elevation thereof; 
Fig. 3 is a side elevation of a modified form of 

the invention; 
Fig. 4 is a front view of the form of evaporator 

shown in Figure 3 on a reduced scale; and 
Fig. 5 is a diagrammatic front view of a re 

30 

frigerator wherein is disposed an evaporator hav-, 
ing multiple ice tray compartments. 
The evaporator shown in Figs. 1. and 2 consists 

of a main suction header of a closed cylindri 
cal form having a vertical suction pipe com 
unicating with the central portion thereof. A 

plurality of parallel U-shaped refrigerant tubes 
or ducts 2 encompass three sides of an ice tray 
sleeve 5 which is disposed laterally beneath the 
leader O. Extending perpendicularly from the 
opposite ends of the header are pairs of 
aligned sub-headers, 3 the inner ends of which 
communicate with the suction header and the 
outer ends of which are banked of, as indicated 
at 4. The vertical legs of the tubes 2 com 
municate at their upper ends with the sub-head 
ers 3, as indicated at 2a and a central refrig 
erant tube 2b may have its legs in direct com 
munication with the suction header . This 
atter duct may be omitted if so desired, par 
ticularly in cases where a more numerous group 
of ducts 2 is permitted by the proportions of 
the ice tray sleeve 5. 
A refrigerant supply tube extends trans 

versely through all of the ducts at central points 
thereof, and it is provided with ports which 
meter correct volumes of refrigerant to each 
duct. This supply device, which was first dis 
closed in my copending application Serial No. 
103,700, filed October 2, 1936, combines advan 
tageously with the present structure. However, 
any other supply means known in the art Inay be 
utilized with good results also. 

Obviously, a construction of this character is 
capable of considerable modification as, for ex 
ample, that shown in the construction of Figures 
3, 4, and 5, the specific formation of which is 
claimed in the copending application of Frank.D. 
Peltier and Karl F. Schmidt, Serial No. 194,311, 
filed March 7, 1938, for “Evaporator unit.' In 
this form of the construction, the endmost of 
the refrigerant tubes or ducts 8 have the upper 
ends of the legs thereof angularly bent and ex 
tended. Over the ends of the intermediate tubes 
9 arranged at opposite sides of header Oa and 

said intermediate tubes 9 have their upper ends 
in communication with the sub-headers 8a thus 
provided, the construction being otherwise sim 
ilar to that in Figures 1 and 2. As shown in Fig 
ures 3 and 4, the supply tube 6 may communi 
cate with a feed conduit 20 through a suitable 
thermostatic expansion valve W of any desired 
construction. . 
The header 0 or a may, obviously, be formed 

of any desired length, as dictated by the width 
of the underlying ice tray sleeve. In Fig. 5, for 
example, the evaporator E is provided with two 
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ice tray compartments 20a and an intermediate 
i; freezing compartment 2. The former compart 
ments are enclosed by two groups of duct units 
22 of the same general type as previously de 
scribed. The sub-headers 23a of each unit con 
municate with a long suction header 23, which 
in turn is connected with a central suction pipe 
24. The duct units may be fed by two Supply 
tubes 6a leading to a single valve 25. 
In operation, it has been found, either in the 

single or multiple ice tray form, that the liquid 
level in the main header remains at a remark 

, ably uniform level, and as a result, back frosting 
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in the suction line is easily obviated by proper 
setting of the control instrumentalities of the 
system. This effect is probably obtained by the 
general symmetry of the ducts, and the remote 
ness of the suction pipe from the Zone of com 
parative violence of the discharge terminals of 
the Sub-headers. 

It is not intended that the invention be in 
ited in use to the type of fabricated Structures 
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illustrated, as it will be apparent that the under 
lying principles may be equally well applied to 
cast or sheet metal structures. 

I claim: 
1. An evaporator Comprising a suction header, 

an ice tray sleeve disposed transversely beneath 
said header, oppositely extending transversely 
positioned sub-headers communicating with the 
header at opposite ends thereof, said sub-headers 
being substantially parallel to said sleeve, a plu 
rality of ducts extending about the bottom and 
side walls of the sleeve, each duct having ter 
minal portions communicating with adjacent 
Sub-headers, and refrigerant Supply means or 
ganized with said ducts. 

2. An evaporator comprising an elongated suc 
tion header, a plurality of sub-headers extending 
horizontally into said header and being disposed 
laterally thereof, a plurality of ice tray sleeves 
disposed in a horizontal row beneath said header, 
the axes of said sleeves being disposed trans 
versely with respect to the axis of the header, a 
plurality of loops extending transversely about 
each Sleeve and having terminal portions com 
municating with the sub-headers, and refriger 
ant supply means organized with said loops. 

3. An evaporator comprising a cage-like struc 
ture having a header located in the center of the 
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top portion thereof; a plurality of U-shaped tu 
bular members having their bight portions ar 
ranged to form the bottom of said structure and 
their opposite leg portions extending to the top 
thereof; a supply pipe extending through each 
of said bight portions and having apertures ar 
ranged to permit passage of liquid refrigerant 
into the same; and tubular means connecting the 
leg portions of the U-shaped members at the 
opposite ends of said structure to the header; 
said tubular means overlying the extremities of 
the other U-shaped members and communicating 
therewith. 

4. A structure of the type recited in claim 3 
and including a sleeve member extending 
through said cage-like structure and arranged to 
support ice trays within the evaporator. 

5. An evaporator comprising an elongated suc 
tion header, a plurality of transversely positioned 
sub-headers entering said header and being dis 
posed horizontally, a plurality of depending pipe 
loops, each loop having terminal portions con 
nected to adjacent Sub-headers, and refrigerant 
Supply means Organized with said loops. 

6. The structure of claim 1 wherein the upper 
ends of the legs of at least one of said U-shaped 
members communicate directly with said header. 

LAWRENCE C. SMITH. 


