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UNITED STATES 

1,760,168 

PATENT OFFICE 
FRANK DESNOYERS PELTIER, OF EVANSVILLE, INDIANA, ASSIGNOR, BY MESNE As 

SIGNMENTS, TO SERVEL, INC., OE NEW YORK, N. Y., A CORPORATION oE DELA 
WARE REFRGEEBAION 

Application filed February 26, 1937, serial No. 171,112. 
My invention relates to the art of refriger 

ation and particularly to that type of mechan ical refrigerating system employing a com 
pressor-condenser-evaporator circuit. 

5 One object of my invention is to provide an 
improved form of evaporator including a low 
side actuated float valve with positive means 
for returning lubricant which circulates with 
the refrigerant to the compressor. Another 

10 object is to provide an improved arrangement 
for holding ice trays. Still another EE is 
to provide improved evaporator header and 
coil constructions and arrangements. These 
as well as other objects and advantages will. 

15 be apparent from the following description 
and the accompanying drawings of which: 

Fig. 1 is a front view of a portion of a re frigerator cabinet showing the improved 
evaporator; 

20 Fig. 2 is a cross-sectional view of the cabi 
net of Fig. 1 showing the evaporator in side 
elevation; 4 . Fig. 3 is a cross-section view of a float valve 
header forming part of the evaporator shown 
in Figs. 1 and 2, taken partly on line 3-3 of 
Fig.1 and partly online 3-3 of Fig. 4; 

Fig. 4 is an end view of a head which is part 
of the float valve header; Fig. 5 is a cross-section view of the head. 

30 shown in Fig. 4, taken on line 3-3, Fig. 4; 
Fig. 6 is an end view of an expansion coil 

shown in Figs. 1 and 2; Fig. 7 is a side view of the expansion coil 
shown in Fig. 6; Fig. 8 is an end view of another expansion 
coil shown in Figs. 1 and 2; 1. 

Fig. 9 is a side view of the expansion coil 
shown in Fig. 8: 

Fig. 10 is an end view of a Wenturi tube 

35 

40 used in the float valve header; and 
Fig.11 is a cross-section view of the Wen 

turi tube shown in Fig. 10. Referring more particularly to Fig. 1, ref 
erence character 10 designates a refrigerator 
cabinet only a part of which is shown. 11 is 
an opening in the front of cabinet 10 which is 
ordinarily closed by a door (not shown). 
Within cabinet 10 and secured to the top 

45 

thereof are brackets 12-12. Depending from. 
50 brackets 12-12 are rods 13-13 which serve 

serve to hold two rows of ice trays 20. 

to support the float valve header 15 and the evaporator tube assembly designated gener- - 
ally by reference character 14. Evaporator tube assembly 14 comprises two 
expansion coils. 16 and 17 shown more in de- 55 
tail in Figs. 6,7,8 and 9. Coils 16 and 17 are 
formed around and supported by a frame or 
housing 18 to which are secured the support 
ing rods 13-13. Frame 18 is preferably 
made as a substantially rectangular box, open 60 
at the front end, closed at the back and hav 
ing thin, solid top bottom and sides of sheet metal. Formed within the frame are vertical 
members 9 and projecting strips 19 which 65 

Float valve header 15 is supported by rods 
13-13 in any suitable way as by the circular 
bands 21-21 and 22-22. Float valve header 
15 comprises a float chamber 23 formed with 
in and between cylindrical members. 24 and 70 
25 and heads 26 and 27. Secured to head 27 
by bolts 28-28 is a member 29 in which is formed a passageway. 30. Passageway 30 
communicates with an opening 31 to which is 
connected a conduit 32 which leads from the 75 
condenser (not shown). Washer 33 is placed 
between member 29 and head 27 to insure a 
gas tight fit between the two. Within head 
27 is a member 34 which has a central passage 
way 35 therethrough. An annular member 80 36 fits snugly into an enlarged portion of pas 
sageway 35. Member 36 has a central pas sageway 37 and serves to support a cylindri 
E. 38. The left restricted end of pas 
sageway 35, shown in Fig. 3, communicates 85 
with a passageway 39 formed within head 27. 
A valve needle 40 acts in conjunction with a 
valve seat 41 formed in the end of passageway 
35 to regulate the flow of a fluid from passage 
way 35 to passageway 39. Passageway. 3990 
communicates with a conduit 42 which leads 
to the first or primary evaporator coil 16. 
A conduit 43 leads from evaporator coil 16 

to passageway 44 formed within the header 26 
(Fig. 4). Another passageway 45 is formed 95 
in header 26 at right angles to passageway 44 
and leads from passageway 44 to the upper 
part of float chamber 23. Float 46 is con 
tained within float chamber 23 and floats on 
liquid therein. Float 46 is attached to arm 47 100 



O 
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which is pivoted at 48. Arm 49 is pivotally 
connected to arm 47 at 50 and to valve needle 
40 at 51. Valve needle 40 passes through a 
passageway 69 formed within header 27. 
Needle 40 is provided with a number of cir 
cumferential slots 70. The length of passage 
way 69 is much greater than its diameter. 
A passageway 52 formed within header 26 

leads from the upper part of float chamber 
23 to passageway 53 also formed within head 
er 26. The top of passageway 53 is threaded 
so as to receive plug 54. A Venturi tube 55 
is placed within passageway 53 and held in 
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40 
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position therein by shoulder 56. Venturitube 
55 is formed after the nature of Wenturi tubes 
with a restricted portion 57 in the passage 
way 58 therethrough (Fig. 11). A circum 
ferential slot 59 is provided around the out 
side of the Venturitube adjacent to restrict 
edportion 57. A hole (or holes) 
lishes communication between restricted 
portion 57 and slot 59. Slot 59 communi 
cates with a passageway 6i formed within 
header 26 and passageway 61 in turn com 
municates with a conduit 62, one end of 
which extends below the surface of the liquid 
contained within chamber 23. Passageway 
53 communicates with a conduit 63 which 
leads to a second evaporator coil 17. A con 
duit 64 leads from the other end of evapo 
rator coil 17 to a union 65 which is supported 
by bracket. 66 on the top of member 25. A 
conduit 67 leads from union 65 to the suction 
side of the compressor. Member 24 may be 
supplied with a number of radiating fins 68. 
The operation of the apparatus is as fol 

lows: 
For convenience, it is assumed that the re 

frigerant used is methyl chloride but it is to 
be understood that other refrigerants may 
beenployed. Liquid methyl chloride is sup 
plied under a relatively high pressure of, for 
instance, 80 lbs. per sq. in., from the con 
denser through conduit 32. Assuming the 
valve needle 40 not to be seated in valve seat 41, the liquid passes through opening 31 into 
passageway 30 and through screen 38 upon 
Which any particles of dirt are deposited. 
From within screen 38 the liquid passes 
through passageways 37 and 35. Although 
needle 40 is not seated in valve seat 41, it is 
in close proximity thereto and serves to throt 
tle the high pressure liquid which passes from 
passageway 35 to passageway 39. This throt 
tling action reduces the pressure of the meth 
yl chloride to a comparatively low value, for 
instance, to between 10 and 20 pounds per 
Square inch. This reduction in pressure 
causes some of the liquid to vaporize imme 
diately but most of it passes, as a liquid under 
low pressure, through passageway 39, and 
conduit 42 to the first evaporator coil 16. In 
-evaporator coil 16 most of the liquid methyl 
chloride evaporates and absorbs heat. This 
absorption of heat may be utilized to freeze 
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1,760,16s 
water placed in trays 20 and to cool the air 
within refrigerator cabinet 10. The vapor 
ous methyl chloride and some liquid methyl 
chloride pass from evaporator coil 16, 
through conduit 43 and passageways 44 and 
45 into float chamber 23. The liquid collects 
in the bottom of the float chamber while the 
vapor passes out through passageway 52. 
The liquid in float chamber 23 buoys up float 
member 46 and thus regulates the admission 
of liquid methyl E. into evaporator 16. 
If the level of the liquid in chamber 23 drops 
slightly due to the fact that the liquid is not 
supplied as fast as it evaporates, float mem 
ber 46 tends to descend and thus causes arm 
47 to pivot about 48. This movement is com 
municated by arm 49' to valve needle 40 and 
cause needle 40 to move away from valve seat 
41 and thus admit a greater quantity of liq 
uid to evaporator 16. This causes liquid to 
enter float chamber 23 at a faster rate and 
thus the liquid level therein rises. Float 
member 46 is raised and causes valve needle 
40 to move closer to valve seat 41 and thus 
reduce the flow of liquid into evaporator 16. 
In this way the float valve mechanism oper 
ates to maintain a substantially constant liq 
luid level within chamber 23 and a substan 
tially constant amount of liquid within evap 
Orator 16. The pressure in conduit 42 is 
somewhat greater than that in conduit 43. It 
is this difference of pressure which causes flow 
to take place through evaporator 16 and tends 
to cause leakage past needle 40 in passageway 
69. This leakage is reduced to a negligible 
amount by making needle 40 of considerable 
also provided with circumferential slots 70 
in which liquid tends to collect and form a 
liquid Seal. 
Methyl chloride vapor passes out of float 

chamber 23 through passageways 52 and 53 
and Venturi tube 55. At the restricted por 
tion 57 of Venturitube 55 a reduction of pres 
Sure takes place which causes liquid to pass 
from the lower part of float chamber 23 
through conduit 62, passageway 61, slot 59 
and hole 60 to within the Venturi tube. 
liquid consists of methyl chloride and lubri 
cant that has been carried from the com 
pressor. The mixture of liquid methyl chlo 
ride; lubricant and vaporous methyl chloride 
passes through the remainder of Wenturi tube 
55, passageway 53 and conduit 63 to second 
eyaporator 17. Here the liquid methyl chlo 
ride is evaporated. The mixture of vaporous 
methyl chloride and lubricant passes from . 
evaporator 17 through conduit 64, union 65 
and conduit 67 to the suction side of the 
compressor. The methyl chloride is com 
pressed over again while the lubricant is re 
turned to the crank case of the compressor. 
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While I have described one form of my in 
yention, it is to be understood that I am not 
limited thereto. w - t . . . . . 
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Having 
I claim is: - 

1. An evaporator for refrigeration conn 
prising a box-like frame adapted to receive 
ice trays, a header above said frame, evapo 
rator tubing 
and connected to said header, said tubing 
comprising two sections, one section being ar 
ranged in heat exchange relation with sub 
-stantially the greater portion of said frame 
and the other section being arranged in heat 
exchange relation with a relatively small por 
tion of said frame and means to pass refrig 

thus described my invention, what 

erant first through the tubing in heat ex 
change relation with substantially the greater 
portion of said frame, thence into the header 
and therefrom through tubing arranged in 
heat exchange relation with a relatively small 
portion of the frame, said last mentioned tub 
ing communicating with the upper part of 
said header. 

25 

2. An evaporator for refrigeration com 
prising a box-like frame open at one end for reception of ice trays, aheader extending lon 
gitudinally of and above said frame, a plu 
rality of evaporator tubes extending around 
said frame and connected to said header, said 
tubing comprising two sections, one section 
being arranged in heat exchange relation 
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with substantially the greater portion of said 
frame and the other section being arranged 
in heat exchange relation with a relatively 
small portion of said frame and means to 
pass refrigerant first through the tubing in 
heat exchange relation with substantially the 
greater portion of said frame, thence into the 
header and therefrom through tubing ar 
ranged in heat exchange relation with a rela: 
tively small portion of the frame, said last 
mentiéned tubing communicating with the 
upper part of said header. 

3. An evaporator for refrigeration com 
prising a float valve header having end heads 
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and containing a float chamber, a passageway 
within each head, one passageway being 
adapted for connection with evaporator tub 
ing and with a source of refrigerant under . 
pressure and having its connection openings 
outside said chamber, and the other passage 
way being connected with the float chamber 
and adapted for connection with evaporator 
tubing, evaporator tubing connecting said. 
passageways, a second passageway in one of 
said heads connected with said float chamber 
‘and adapted for connection with evaporator 
tubing and means to induce liquid from the 
float chamber into said second passageway. 

4. An evaporator for refrigeration com 
prising a box-like frame adapted to receive 
ice trays, a header adjacent said frame com 
prising a chamber, evaporator tubes extend 
ing around said frame in a plurality of loops 
and so connected to said header that said 
chamber is arranged in series between said 
tubes, means for passing refrigerant into and 

extending around said frame. 

them, a float within said chamber, means to 

3 

through one of said evaporator tubes before 
entering said chamber and means within said 
chamber regulating the supply of refrigerant 
to the last mentioned tube. 

5. An evaporator for refrigeration com 
prising a box-like frame adapted to receive 
icetrays, a float valve header above said frame 
comprising a float chamber, evaporator tubes, 
including a primary evaporator tube, extend 
ing around said frame and arranged in series 
with said float chamber connected between 
them, a float within said chamber, means at 
the inlet of said primary evaporator tube to 
control flow of fluid thereinto and a connec 
tion between said float and said means where 
by said float controls said flow of fluid. 6. An evaporator for refrigeration com 
prising a box-like frame having thin solid 
top, bottom and sides of sheet metal and a 
plurality of sections of loops of coiled evap 
orator tubing wrapped around said frame, 
one of said sections being arranged in heat 
exchange relation with substantially the 
greater portion of the frame and a second 
section being arranged in heat exchange re 
lation with a relatively small portion of the 
frame and a header connected between said 
sections in series therewith, said last men 
tioned section communicating with the upper 
part of said header. - . 

... An evaporator for refrigeration com 
prising a header, a tube mounted on said 
header and arranged longitudinally thereof, 
said header including end heads and contain 
ing a chamber, a passageway within each 
head, one passageway being adapted for con 
nection to a source of refrigerant, the other 
passageway being connected to said chamber, 
evaporator tubing connecting said passage 
Ways, a second passageway within one of said 
heads connected to said chamber, and evapo rator tubing connecting said second passage 
way with said longitudinal tube. e 

8. In a refrigerating apparatus, in com 
bination, afloat valve header having an inner float chamber and having an end head con 
taining a passageway through the same, both 
ends of said passageway terminating outside 
said chamber, a bore connecting said cham 
ber with said passageway, a restriction in said 
passageway in line with said bore, an elon 
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gated valve needle extending through said 
bore having grooving around the same and 
adapted to cooperate with said restriction to 
determine flow through said passageway, a 
float, within said chamber and a connection 
between said float and said valve needle. 9. An evaporator for refrigeration com 
prising a box-like frame adapted to receive 
ice trays, a float valve header adjacent said 

120 

frame comprising a float chamber, primary. 
and secondary evaporator tubes extending 
around said frame and arranged in series 
with said float chamber connected between 3) 
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control, flow of liquid refrigerant into the 
inlet end of said primary evaporator tube 
and a connection between said float and said 
means whereby said float controls said flow 
of liquid refrigerant to the primary evapor 
ator tube. 

10. An evaporator for refrigeration com 
prising a box-like frame adapted to receive 
ice trays, a float valve header adjacent said 
frame comprising a float chamber, primary 
and secondary evaporator tubes arranged in 
contact with said frame and arranged in 
series with said float chamber connected be 
tween them, a float within said chamber, 
means at the inlet of said primary evapora 
tor tube to control flow of liquid refrigerant 
thereinto and mechanism connecting said 
float with said means whereby said float 
controls said flow of liquid refrigerant. 

11. An evaporator for refrigeration com 
prising a box-like frame adapted to receive 
ice trays, a float valve header adjacent to said 
frame comprising a float chamber and a head 

2 5 
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primary evaporator tube and mechanism - 
3 5 

40 

at one end of said float chamber, a passage 
W. 

Nes including a primary evaporator tube 
extending in heat exchange relation with said 
frame and arranged in series with said float 
chamber connected between them, Said pri 
mary evaporator tube being connected to said 
passageway in said head, a float within said 
chamber, means to control flow of liquid re 
frigerant through said passageway into the 

connecting said float with said means where 
by said float controls said flow of liquid re 
frigerant. . . 

12. An evaporator for refrigeration com 
prising a box-like frame adapted to receive 
ice trays, a header adjacent to said frame, a 
primary evaporator consisting of a coiled 
tube wound around said frame and arranged 
in heat exchange relation with the greater 

45 

50 

portion of said frame and a secondary evap 
orator consisting of a coil wound around a 
relatively small portion of said frame, the 
coils being connected in series with said head 
er between them and said secondary evapora 
tor communicating with the upper part of 
said header. * . . . 

13. An evaporator for refrigeration com 
prising a float valve header havifigend heads 

- and containing a float chamber, a passage 

60 

Way within each head, one passageway being 
adapted for connection with evaporator tub 
ing and with a source of refrigerant under 
pressure and having its connection openings 
Outside said chamber, and the other passage 
way being connected with the float chamber, 
a box-like chamber adapted to receive ice 
trays, evaporator tubing connecting said pas 
sageways and extending around said box 
like frame, a second passageway in one of 
said heads connected with such float cham 
ber, evaporator tubing connected with said 

in said head, a plurality of evaporator 
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second passageway and means to induce liq 
uid from the float chamber into said second 
passageway. 

14. An evaporator for refrigeration com 
prising a float valve header having end heads O 
and containing a float chamber, a passage 
Way within each head, one passageway being 
adapted for connection with evaporator tub 
ing and with a source of refrigerant under 
pressure and having its connection open 75 
ings outside said chamber, the other passage 
way being connected with the float chamber, 
a box-like frame adapted to receive ice trays, 
the header and frame being arranged adja 
cent and parallel in general extent, flanges 
extending outwardly from said header, evap 80 
orator tubing connecting said passageways 
and extending around said frame, a second 
passageway in one of said heads connected 
with said float chamber, an evaporator tub 
ing connected with said second passageway 
and means to induce liquid from the float 
chamber into said second passageway. 
In testimony whereof hereunto affix my 

signature. 
FRANK DESNOYERSPELTIER, 
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