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Patented Sept. 16, 1952 2,610,476 

UNITED STATES PATENT OFFICE 
ART OF CoNGELATION AND APPARATUS 
FOR. USE IN CONNECTION SEREWITH 

Crosby. Field, Brooklyn, N.Y., assignor to Flakice. . . 
Corporation, Brooklyn, N.Y., a corporation of 
Delaware 
Application August 15, 1940, serial No. 352,709. 

... This invention relates to the art of congealing 
and apparatus for uses in connection thereWith. 
One of the objects of this invention is to pro 

28. Claims. (CI.62-106) 

vide an improved method of obtaining heat-tranS 
ferring: relationship between, relatively moving. 
parts. Another object is to provide improved 
congealing apparatus which is practical and effic 
cient in operation. Other objects will be in part " - 
obvious and in part pointed out hereinafter. ..." 
The invention, accordingly, consists in the fea 

tures of construction, combinations of elements, 
arrangements of parts, and in the several steps 
and relation and order of the same, all as Will.be. 
herein illustratively, described, and the scope of 
the application of which will be indicated in the 
following claims: 
In the accompanying drawings in which is: 

shown an embodiment of this invention, 
Figure 1 is a side elevations of an assembled 

machine embodying the invention showing the 
side of the cover removed; 
- Figure 2 is alongitudinal horizontal 
section taken on the line. 2-2 of Figure 1. Which 
line: 2-3 has a bend as indicated at A; i. 

Figure 3 is a vertical section taken on the line 
3-3 of Figure 1; Figure 4 is a detailed plans view of the evapo 
rator of Figure 1 having parts: broken away to 
show. how the various evaporator sections are 
interconnected; . . . . . . . . . . . . . . . . . Figure 5 is a longitudinal vertical section 
through, an evaporator tube taken on line 5-5 
of Figure: 4; - 

Figure. 6 is an enlarged longitudinal horizontal 
Section taken on the line 6-6 of Figure 1; 

10 

pheric pressure, - 

15 

surface, and the congealed product, peels from 
the belt as the-belt passes over one of the pulleys. 
The heat-transferring: relationship-between the 

belt and the evaporator surface is improved by 
the application of a film of non-congealing liquid 
to the under-side of the belt. This film of liquid 
serves also to lubricate the contact between the 
belt-and-the-evaporator surface to minimize:slid 
ing friction therebetween and serves' further as 
a means for maintaining the belt and the evapo 
rator surface in close contact by means of atmos 

Referring now, to Figures;1, 4, and 5, the evap 
orator, generally, indicated at 49; comprises a 
series of curved tubes of 20. (Figures 4 and 5) rec 
tangular shaped in cross section (Figure 3) which 
are welded together, along their longitudinal side. 

20 

staggered 

25 

walls: The ends of these tubes are: closed by end 
plates; 2 and 22. (Figures: 4 and 5): As best 
shown in Higure 4, the ends of abutting side Walls 
of the rectangular-shaped tubes stop short of and 
so are spaced from endplates 2 and 22. Thus, 
two: passageways; 24 and 25. are provided 
extending across; the ends of the evaporator. 
Inlet and exhaust, pipes: 126 and 27 respectively 
are connected to the side of the evaporator (Fig 

... ures 1 and 4); and, connect with the ends of paS-. 
sageways 24 and 25. With this construction, 

- a suitable refrigerant in liquidsform may be Sup 
30 

is 35 
Figure 7 is a vertical section on an enlarged 

scale: takens on line: 1-7 of Figures 1 showing: 
apparatus for applying a liquid film to the under 
side of a traveling flexible-belt and apparatus for 
supplying a liquid to the upper side of the same: 
belt; 

shown in Figure.7; and 
Figure:9, is a perspective view on an enlarged 

Scale-of-the-trough of the apparatus for supplying: 
liquid; to the:... upper side of thes belt shown in 
Figure 7. 
in the present embodiment, an endeSS. thin 

flexible: metal belt is caused to travel over: two 
Spaced pulleys and to slide over the convex curved 
surface of a stationary evaporator which cools the 
belt as:it: paSSes over the evaporator. : The evapo 
rator is refrigerated by the usual ammonia, or 
other expansion, system. Liquid or solid food 
stuffs to be frozen are Supplied to the outer-sur 
face of the belt as it passes over the evaporator 

Figure8.is a diagrammatic showing of a system 
for-circulating the liquid applied by the apparatus. 

plied to the evaporator through pipe. 26. The 
refrigerant flows: across the , connected ends of 
the tubes. 28 and up through the tubes. The 
spent refrigerant in the form of vapor and any 
unevaporated liquidis, collected at the upper ends 
of the tubes and returned to the compressing SyS 
tem. (not shown) through pipe. 2: ... As shown 
in Figures 4 and 5; this construction provides an 
outer convexly curved, continuous smooth refrig 

40 

45 

50 

55 

erated surface which is preferably highly polished 
or provided. With a plating, which gives it a smooth 
Surface. . . m 
The framework. Supporting this evaporator has: 

four legs 3, 3, 32, and 33. (Figures 1 and 2) which 
are braced in their lower.portions by a pair: of 
transverse braces. 33 and 35 and a pair of longi 
tudinal braces, one of which is shown at 36 (Fig. 
ure. 1). The connections between these braces. 
and the legs may be made in any suitable:manner, 
such as by. Welding. The upper ends of the legs. 
are secured by bolts to a pair of bent longitudinal. 
channel bars, generally indicated at 3 and 38, 
at either side of the evaporator and which extend 
throughout the length of the machine. The bent. 
channel bars may be conveniently constructed by 
joining...two straight sections: 39, and 40 at an 
angle by. Ineans of a joining plate:4f. Extending 
transversely between the channel bars are a pair 
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of braces 45 and 43 which are secured to the side 
walls of the channel bars in any suitable manner, 
such as by a right-angle flange and bolts shown 
on the left-hand end brace 45 in Figure 2. The 
evaporator it is rigidly secured to and supported 
by the side channel bars 3 and 38 by means of 
uprights 96, 97, 98, and 99 (Figure 2) secured to 
the channel bars and Secured at their upper ends 
to cross bars 94 and 95 extending beneath and 
Welded to the underSide of the evaporator tubes 
29. 
These channel bars carry a pair of cylindrical 

pulleys, generally indicated at 47 and 48, mounted 
at opposite ends of the machine and around which 
the flexible belt is passed. Pulley 48 is mounted 
on a stationary shaft 49 (Figure 1) and comprises 
a hub 50 (Figure 6) which is rotatably mounted 
with respect to shaft 49 in bearings 5 and 52 and 
held in proper axial position thereon by a pair 
of collars 57 and 58 which are secured to shaft 
49 by set screws 80 and 59. Two sets of spokes 53 
and 54 radiate outwardly from the hub and are 
secured to the inside wall of a metal cylinder T5 
in any Suitable manner, such as by welding. The 
external surface of this cylinder, which is the 
running surface of the pulley, is preferably 
covered with a sheet of rubber 55 which prevents 

O 

5 

20 

25 

transverse deflection in the endless flexible belt 
56 as it passes over the pulley. 
The outer ends of shaft 49 are supported by a 

carriage, generally indicated at 60, slidably 
mounted on the horizontal sections 40 of the 
channel barS. This carriage comprises a trans 
verse bar 6 which has a pair of cylindrical hori 
Zontal rods 62 and 63 secured at right angles to its 
ends. These rods are positioned above channel 
bars 3' and 38 respectively and each rod is 
mounted for longitudinal movement lengthwise of 

30 

35 

the machine in a pair of journals which are se 
cured to the tops of the channel bars. Thus, rod 
62 is slidably mounted in journals 64 and 65 and 
rod 63 is slidably mounted in journals 66 and 67. 
The outer ends of rods 62 and 63 carry blocks 68 
and 69 which are secured to sliding plates f and 
which Support shaft 49. The carriage, which 
thus Slidably Supports pulley 48, is resiliently 
urged to the right, as shown in Figure 1, by means 
Of a compression Spring 8. 

Referring to Figures 1 and 6, an angle bar, gen 
erally indicated at 73, is Secured to the inner ends 
of Sections 40 of channel bars 37 and 38. This 
angle bar has one side Secured to the channel 
bars and its other side T4 extends upwardly at 
right angles thereto. The opposed faces of trans 
verse bar 6 and side 4 each have annular rings 
76 and 77 thereon (Figure 6) which serve to align 
the ends of spring 78. To draw the carriage 
back against the compression of Spring 78, as 
when it is desired to place a new belt on the ma 
chine, a rod 79 is provided. This rod extends 
through the center of Spring 78 and has a nut 8 
formed on its left-hand end to the left of side 4 
(Figure 6). It passes through this side through a 
hole of slightly greater diameter than the di 
ameter of rod 79 and threads into transverse bar 
G. Thus, by turning the rod in one direction by 
nut 8, the rod threads a greater distance into 
trainSVerse bar 6 moving the carriage 60 and 
pulley 48 to the left, as viewed in Figures 1 and 6. 
When the nut is turned in the opposite direction, 
the carriage is resiliently urged to the right by 
spring 78. 

Pulley 47 (Figure 1) is of substantially the 
same construction as pulley 48 and is secured to a 
shaft 82 which is parallel to the shaft of pulley 

40 

50 

60 

O 

5 

4 
48. The ends of this shaft are journaled in a pair 
Of blocks 83 and 84 (Figure 2) which are rigidly 
Secured to the left-hand ends of channel bars 3 
and 38 respectively. A pulley 85 is secured to one 
end of shaft 82 and this pulley is connected by a 
belt 86 to a motor 87. This motor preferably 
drives belt 8 S through a transmission 50 which 
permits the rate of drive of the belt 56 to be 
varied. The cylinder of pulley 47 is covered with 
a sheet of rubber which not only prevents trans 
verse deflection of the belt but also insures driv 
ing traction between this pulley and the belt. 
The endless belt 56 (Figure 1) which rides on 

pulleys 47 and 48 and travels across the evap 
Orator is preferably made of thin metal, such as 
described in my Patent No. 2,078,938, and has a 
pair of V-shaped rubber tracks 88 and 89 (Fig 
ures 6 and 7) secured to its edges. These tracks 
engage V-shaped grooves formed in the periph 
eries of annular rings secured to the opposite ends 
of each pulley. For example, pulley 48 has an 
nular rings 90 and 9 secured to its ends and 
these rings carry V-shaped grooves 92 and 93 re 
Spectively. These grooves not only provide the 
necessary traction to drive the belt through the 
medium of pulley 47 but also serve to keep the 
belt in accurate alignment with the evaporator. 

This belt 56 (Figure 1) thus passed around 
the pulleys 47 and 48, is maintained under ten 
Sion and against the evaporator 9 by means of 
the compression spring 78 pushing outwardly on 
the carriage 6), which influence is imparted to 
the pulley 48. As above pointed out, the belt is 
caused to slide along the evaporator and to travel 
about the pulleys by the friction drive between 
the belt and the driving pulley 47. The angle 
With which the belt approaches the leading edge 
of the evaporator 9 from the top of the roller 
48 is maintained equal to the tangent of the curve 
of the evaporator surface at its leading edge, so 
that no bending of the belt takes place, along 
this line and so that the belt starts its contact 
with the evaporator surface at this line. This 
is accomplished by making the carriage rods 62 
and 63 parallel to said tangent and by making 
the radius of the pulley 48 equal to the perpen 
dicular distance between the axis of the rods 62 
and 63 and the leading edge lo?. Thus, as the 
roller 48 adjustS itself lengthwise of the appara 
tus, the plane of tangency between the belt and 
the pulley is maintained coincident with the 
plane of tangency of said leading edge of the 
top Surface of the evaporator. In this way, the 
tension on the belt is maintained constantly 
While the belt at all times is in contact with the 
leading edge Ot. 
The non-adjustable pulley 47 is also so posi 

tioned with respect to the following edge OO of 
the evaporator Surface that the plane of tan 
gency between the belt and the pulley 47 is coin 
cident with the plane of tangency of the evapo 
rator Surface along the following edge G. Thus, 
in Operation, the flexible endless belt is at all 
times held in contact with the entire refrigerated 
Surface of the evaporator 9 without permitting 
any bending of the belt to take place as it ap 
proaches the evaporator or as it leaves it. . 

Liquid, preferably propylene glycol, is supplied 
to the header 02 (Figures 1 and 8) under a sub 
stantially constant head by means of a pipe if 
Connected with the bottom of a reservoir 09. 
As the belt moves past the outlets O3 (Figure 
7) of the header, the under surface of the belt 
is Wetted by the propylene glycol, and as the 
belt continues to move over the evaporator sur 
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face, the propylene glycol, spreads sideways to 
form a continuous film. This film provides a con 
tinuous heat, transferring medium. between the 
evaporator and the belt, which medium...hasia, 
high coefficient of heat...transfer as compared 
with a gaseous medium. Propylene glycol or a 
similar liquid is preferred since it is non-corro 
sive and has the capacity of absorbing water 
to the desired extent. Thus, any water that 
might condense; on the belt is absorbed by...the 
propylene glycol and does not form a separate 
liquid film in the propylene glycol... Further, 
propylene glycol solution does not congeal at the 
operating temperatures employed,... has a rela 
relatively low viscosity at these: operating tem 
peratures, and serves as a lubricant between the 
belt and the evaporator surface. Further, it 
does not attack the rubber tracks of the belt 
nor. the rubber surfaces of the cylinders and the 
pulleys. , - . . . 

The liquid forming the film is taken from the 
belt after... it passes, from the evaporator surface 
and before it reaches the pulley. 43 by means 
of a wiper 05 (Figure 8) extending across the 
belt. The liquid removed by the wiper runs down 
into a trough 106. and is removed therefrom by 
means of a line. OT connected with a small pump 
08: which discharges through the line: 10... into 

the reservoir 09. : 
As has been pointed out hereinabove, this ma 

chine is suitable for freezing both liquids, and 
Solids. When it is used for: freezing a liquid, 
the apparatus shown in Figures 1, 7, and .9 may 
be used for spreading the liquid on the belt. The 
apparatus comprises a trough if 5. (Figure - 9) 
which has grooves - 6 - and 7 in its ends by 
means of which it is slidably mounted on a pair 
of vertical guide rails: 30 and 13. (Figures 1 
and 7) which are secured to evaporator. 10 in 
any suitable manner, such as by supports 32-and 
33. When the machine is in operation, the 
trough rests by gravity on the surface of belt 56 
and is free to adjust itself to variations in the 
belt surface. Liquid is fed to trough ff.5 through 
a supply pipe (34, and the rate of flow into the 
trough 5 is governed by a valves - 9 operated 
by a handle Sai Referring to Figure 1 in 
which the belt moves to the left; the right-hand 
side ef. trough 5 is lower than the left, and 
thus, the liquid to be frozen-overflows down this 
side of the trough and is spread evenly over the 
side of the trough before it reaches the surface 
of the belt passing thereunder. In order. to Sup 
ply liquid only to that portion of the belt which 
passes over the evaporator, the ends of trough 
ff 5 are tapered upwardly. (Figure. 7). Thus, by 
this apparatus, liquid is applied: evenly, and effi 
ciently to the belt. . . . . . 
To exclude moisture from the interior of the 

flexible belt and in so far as possible from con 
densing and freezing on the under side of evap 
orator if 0 and from condensing on other cooled 
parts of the apparatus, the apparatus is pref 
erably enclosed by a suitable cover if 2 provided 
with heat insulating qualities, ... which extends 
down to a storage bin generally indicated at 20. 
Furthermore, the apparatus. Within cover . 12 is 
refrigerated by means of an expansion coil 3, 
shown in Figures 1 and 2, which coil also serves 
to condense any moisture entering the closure 
and so provides an additional protection against 
condensation of moisture, on the interior, of the 
belt. - - - 
The apparatus, as shown, is constructed to 

provide the freezing surface of the belt. 56 only 
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6 
slightly tipped from the horizontal. This con 
struction has the advantage of aiding in the aps 
plication of liquid and Solid foodstuffs to , the 
flexible belt in Such manner that no excess...aps 
plication of thematerial to be frozen is neces 
Sary. This: is advantageous particularly when 
materials such as cream and eggs are frozen, 
where the temperatures necessary for congealing 
must be quickly reached in order to avoid de 
Structive effects. 
As has been pointed out hereinabove, the belt 

rotates in a counter-clockwise direction as viewed 
in Figure 1. Thus, the articles, or liquid to be 
frozen are placed upon the belt to the right. of 
the evaporator and the belt is moved at the cor 
rect Speed to freeze the article or liquid by the 
time it leaves...the evaporator. These articles or 
the liquid are removed from the belt at the left 
hand end of the machine by the flexing. of the 
belt as it passes over pulley 47, and the frozenma 
terial thus removed passes down a chute 200 into 
bin 20 through opening. 202. 
Thus, it will be seen that...I have provided an 

efficient; and practical method and apparatus, in 
Which the Several objects.hereinabovementioned, 
a.S. Well as many others, are successfully achieved. 
AS many poSSible embodiments may be made 

of the mechanical features of the above invention 
and as , the art...herein described might be 
Varied... in various parts, all, without departing 
from the scope of the invention, it is to be un 
derstood that all matter, hereinabove set: forth, 
Or; shown in the accompanying drawings, is to be 
interpreted as: illustrative and not in a limiting 
SeaSe. . . . 

claim: . - 
1. In congealing apparatus of the class de 

scribed, in combination, a stationary refrigerated 
member. having a refrigerated surface having 
leading and following end portions. and convexly 
curved along its length, an endless flexible belt 
encompassing said: refrigerated surface, means 
for causing said belt to travel about said refrig 
erated member and slide-along said refrigerated 
Surface, resilient movable means for maintaining 
Said belt under teasion in contacting heat trans 
ferring relationship with respect to said refrig 
erated surface, means for maintaining the suc 
ceSSive portions of the belt" approaching and 
Feaching the leading edge portion of said refrig 
erated Surface in the plane tangent to said edge 
polition, means for supplying to said belt mate 
rial to be congealed thereon, and means for pro 
gressively deflecting said belt as it leaves said 
refrigerated surface to renovel therefrom the 
laterial congealed thereon. 
2. In congealing apparatus of the class. de 

Scribed, in combination, a stationary refrigerated 
member having a refrigerated surface having 
leading and following edge portions and convexly 
curved along its length, a flexible metal belt 
encompassing said refrigerated surface, means 
for causing said belt to travel about said surface 
and to... slide therealong...in contact therewith, 
means for maintaining the successive portions 
of Said belt approaching said leading edge por 
tion in a plane tangent. to said edgeportion, 
means: for Supplying to said belt material to be 
congealed thereon, means for defiecting said, belt 
as it leaves. Said refrigerated surface: to remove 
therefron the material congealed thereon, and 

75. 

resilient means for maintaining said moving belt 
under tension whereby the desired heat transfer 
ring relationship is maintained between said belt 
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and said refrigerated Surface as the belt slides 
therepast. . . - - 

3. In congealing apparatus of the class de 
Scribed, a refrigerated member having a con 
vexly curved refrigerated surface having leading 
and following edge portions, a flexible belt, means 
for causing said belt to travel under tension 
about Said refrigerated Surface to cause a Sur 
face of Said belt to contact and slide along Said 
refrigerated Surface as the belt slides thereover 
Contacting Surface of Said belt in advance of its 
Contacting Said refrigerated surface to maintain 
a liquid film between said contacting surface and 
refrigerated Surface as the belt slides thereon 
Whereby the heat transferring relationship be 
tween said belt and refrigerated surface is im 
proved, friction is reduced, and atmospheric pres 
Sure may be utilized to aid in maintaining the 
two in the desired heat transferring relation Ship. 

4. In congealing apparatus of the class de 
Scribed, a refrigerated member having a convex 
ly curved refrigerated surface having leading and 
following edge portions, a flexible belt, means for 
causing said belt to travel under tension about 
Said refrigerated surface in sliding contact there 
With, means for Supplying a liquid to the under 
Surface of said belt to wet the contacting Surfaces 
of said belt and refrigerated surface whereby the 
heat transferring relationship between said belt 
and refrigerated Surface is improved, friction is 
reduced, and atmospheric pressure may be utilized 
to aid in maintaining the tWO in the desired heat 
transferring relationship, and means for removing 
Said liquid film from said belt after said belt has 
passed over Said refrigerated member. 

5. The method of maintaining the desired heat 
transferring relationship between a stationary 
curved refrigerated Surface having leading and 
following edge portions and an endless flexible 
belt caused to slide over Said refrigerated Sur 
face which comprises the steps of: maintaining 
said sliding belt under tension against said re 
frigerated surface, Wetting the contacting surfaces 
of Said belt and said refrigerated surface to in 
prove the heat transferring relationship there 
between, and utilizing atmospheric pressure to 
maintain a close relationship between said surface 
and said sliding belt. 

6. In refrigerating apparatus, in combination, 
a stationary evaporator having a curved surface, 
an endless flexible belt contacting said surface, 
means to move said belt over said surface, and a 
liquefied film having a freezing point lower than 
the operating temperature of the evaporator wet 
ting the contacting surfaces of said belt and said 
evaporator. 

7. In refrigerating apparatus, in combination, 
a stationary evaporator having a curved surface, 
an endless flexible belt contacting said surface, 
means for moving said belt over said surface, re 
silient means to resiliently hold said belt in con 
tact with said evaporator, and a liquid film having 
characteristics similar to propylene glycol wet 
ting the contacting Surfaces of Said belt and said 
evaporator. 

8. In refrigerating apparatus, in combination, 
an evaporator having a refrigerated curved sur 
face, pulley means positioned at opposite ends of 
said evaporator, an endless belt running on said 
pulley means and contacting Said curved surface, 
said refrigerated curved surface being positioned 
above a plane passing through the upper pe 
ripheries of Said pulley means, resilient means 
acting through the pulley means at one end of Said 
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8 
evaporator to resiliently hold Said belt in COn 
tact with said evaporator, and a liquid film hav 
ing a freezing point lower than the operating 
temperature of said evaporator Wetting the con 
tacting surfaces of said belt and said evaporator. 

9. In refrigerating apparatus, in combination, 
an evaporator having a refrigerated curved Sur 
face, pulley means positioned at opposite ends 
of said evaporator, an endless belt running on 
said pulley means and contacting said curved 
surface, said refrigerated curved surface being 
positioned above a plane passing through the 
upper peripheries of said pulley means, resilient 
means acting through the pulley means at One 
end of said evaporator to resiliently hold said 
belt in contact with said evaporator, a liquid film 
having a freezing point lower than the operating 
temperature of said evaporator Wetting the con 
tacting surfaces of said belt and said evaporator, 
a moisture-proof housing enclosing Said ap 
paratus, and a refrigerated member positioned 
within said housing to refrigerate and dehu 
midify the space enclosed thereby. 

10. In refrigerating apparatus, in combination, 
an evaporator having a refrigerated curved Sur 
face, a pair of pulleys positioned at the ends of 
said evaporator, an endless belt mounted on said 
pulleys, said refrigerated curved Surface of Said 
evaporator being positioned above a plane ex 
tending between the upper peripheries of said 
pulleys, and means mounting one of Said pulleys 
for longitudinal movement with respect to said 
apparatus, the line of Said movement being 
parallel to a plane tangent to the curved Sur 
face of said evaporator at the end thereof ad 
jacent said pulley, the uppermost portion of the 
periphery of said pulley moving in said tangent 
plane whenever said pulley moves longitudinally 
with respect to said apparatus. 

11. In refrigerating apparatus, in combination, 
an evaporator having a refrigerated curved sur 
face, a pair of pulleys positioned at the ends of 
said evaporator, an endless belt mounted on said 
pulleys, said refrigerated curved surface of said 
evaporator being positioned above a plane ex 
tending between the upper peripheries of said 
pulleys, means mounting one of Said pulleys for 
longitudinal movement with respect to said ap 
paratus, the line of said movement being paral 
lel to a plane tangent to the curved surface of 
said evaporator at the end thereof adjacent said 
pulley, the uppermost portion of the periphery 
of said pulley moving in Said tangent plane 
whenever said pulley moves longitudinally with 
respect to said apparatus, and a liquid film 
wetting the contacting surfaces of Said belt and 
said evaporator, said liquid film having a freez 
ing point lower than the operating temperature 
of said evaporator. 

12. In refrigerating apparatus, in combination, 
an evaporator having a curved surface, a plu 
rality of pulleys positioned at opposite ends of 
said evaporator, an endless belt mounted on Said 
pulleys, a carriage mounted on said apparatus for 
longitudinal movement with respect thereto, said 
carriage mounting one of said pulleys, and re 
silient means urging said carriage outwardly from 
the end of Said apparatus, said carriage moving 
in a plane parallel to a plane tangent to said 
Curved Surface at the end thereof adjacent said 
carriage, said last-mentioned pulley being of the 
correct radius so that its uppermost periphery 
moves in said last-mentioned plane. 

13. In refrigerating apparatus, in combination, 
an evaporator, having a curved surface, pulley 
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means positioned adjacent said evaporator, an 
endless-belt contacting said curved surface and 
running around said pulley means, means, for 
moving said pulley, means and said belt, and 
means maintaining a supply of liquid to the sur 
face of said belt which contacts said evaporator 
as said belt approaches said evaporator surface 
and for conserving any excess liquid from the 
under-surface of said belt after said belt has been 
in contact with said evaporator surface. - - - 

14. In refrigerating apparatus, incombination, 
an evaporator having a curved surface, pulley 
means positioned adjacent the ends of sai p 
orator, an endless flexible belt running; on Said 
pulley means and contacting said curved surface, 
means for driving said belt, a supply... tank for 
holding a liquid having a freezing point lowei 
than the operating temperature of said evapora 
tor, means for supplying liquid from:said tank to 

approaches the undersurface of said, belt as it: 
said evaporator, wiper means for renoving said 
liquid from the undersurface of said belt after 
said belt has: passed over said evaporator, means 
for collecting the liquid so removed from: said 
belt, and means for returning Said:liquid to said 
tank whereby a liquid-film is; maintained between 
the surface of said belt contacting... the curved 
surface of said evaporator. - - - - - 

15. In refrigerating apparatus, in combination, 
a stationary evaporator having a refrigerated-sur 
face, an endless flexible belt: contacting said sur 
face, means for moving said belt. Over, said:sur 
face, resilient means to resiliently hold said belt 
in Contact with Said evaporator; and aliguidifilm 
having characteristics similar to: propylene:glycol 
wetting the contacting. Surfaces of said belt and 
the surface of the said evaporator which said 
belt contacts. . . . . . . . . . 

16. In refrigerating; apparatus, in combination, 
an evaporator having a stationary refrigerated 
Surface convexly curved, along its length, pulley 
means-positioned at each end of said evaporator, 
said, refrigerated Surface of said evaporator. being 
positioned above a plane extending between the 
upper peripheries of the pulley meanspositioned 
at the ends of Said evaporator, and means.mount 
ing the pulley means at one end of said evaporator. 
for longitudinal movement. With respect to said 
apparatus, the line of movement of said last 
mentioned means: being parallel to a planetan 
gent to the curved surface of said evaporator...at 
the end thereof adjacent, said last-mentioned 
pulley means, the uppermost portion of the pe 
riphery of said last-mentioned pulley means mov 
ing in said tangent plane whenever said last- 55 
mentioned pulley means moves longitudinally 
with respect to said apparatus. 

17. In refrigerating apparatus, in combination, 
an evaporator having a curved surface, pulley 
means positioned at opposite-ends of said evapo- ( 
rator, an endless metal belt mounted on said 
pulley means, a carriage mounted on said appa 
ratus for-longitudinal movement with respect 
thereto, said carriage supporting the pulley means 
at one end of said evaporator, resilient meansurg- ( 
ing said carriage outwardly from the end of said 
apparatus, Said" carriage moving in a plane par 
allel to a plane tangent to said curved surface at 
the end thereof adjacent said carriage, said longi 
tudinally movable pulley means being of such 7. 
radius that its uppermost periphery moves in said 
last-mentioned plane, and a liquid film having 
a freezing pointlower than...the operating tem 
perature of said evaporator wetting the contact 
ing Surfaces of Said belt and said evaporator. 
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18. In refrigerating apparatus, in combination, 

an evaporator having a curved surface, pulley 
means positioned at opposite ends of said evapo 
rator, an endless belt mounted on said pulley 

5 means, a carriage mounted on said apparatus for 
longitudinal movement with respect thereto, said 
carriage supporting the pulley means at one end 
of said evaporator, resilient means urging, said 
carriage outwardly from the end of said appa 
ratus, whereby tension is applied to said belt, 
said carriage moving in a plane parallel to a 

d-curved surface at the end 
id carriage, said longitudinally 
eans being of such radius that 

ppermost periphery moves in said last-men 
tioned plane, a liquid-film having a freezing point 
lower than the operating temperature of said 
evaporator wetting the contacting surfaces of said 
belt and said evaporator, a moisture-proof hous 
ing enclosing said apparatus, and a refrigerated 
member positioned within said housing for re 
frigerating and dehumidifying the space enclosed 
thereby. - 

19. In congealing apparatus of the class de 
5 scribed, in combination, a stationary refrigerated 
member having a refrigerated surface having 
leading and following end portions and convexly 
curved along its length, said refrigerated surface 
being defined by a plurality of evaporator tube 
portions each of substantially flat-sided cros 
Section, an endless-flexible belt encompassing said 
refrigerated surface, means for causing said belt 
to travel about said refrigerated member in slid 
ing contact with said refrigerated surface, resil 
ient movable means for maintaining said belt 
under tension in contacting-heat transferring re 
lationship with respect to said refrigerated sur 
face, means for maintaining the successive por 
tions of the belt approaching and reaching the 
leading endportion of said refrigerated surfac 
in the plane tangent to said edgeportion, means 
for Supplying to said belt material to be congealed 
thereon, and means for progressively deflecting 
Said-belt as: res said refrigerated surface to 

5 remove therefrom the material congealed thereon. 
... 20. In congealing apparatus of the class de 
Scribed, in combination, a stationary refrigerated 
member having a refrigerated surface having 
leading and following end-portions and convexly 
curved along its length, said refrigerated surface 
sing defined by a plurality of evaporator tube 

portions; each of substantially flat-sided 
etal bel 

2 5 
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elt approaching said leadin 
plane-tangent to saide 

'd. 

belt and said refrigerated surface as the belt slid 
therepast. - - - - - - 

21. In refrigerating apparatus, in-combin 
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ating temperature of said refrigerated surface 
wetting the contacting surfaces of said refriger 
ating Surface and Said belt. 

22. In refrigerating apparatus, in combination, 
a refrigerating Surface defined by a rigid refrig 
erating member forming a wall portion of a re 
frigerating System, an impervious thin sheet-like 
member, means for moving said sheet-like men 
ber into and out of contacting relationship with 
respect to Said refrigerating Surface, a heat COIl 
ducting fluid film between said refrigerating Sur 
face and said sheet-like member, said film having 
a freezing point lower than the operating ten 
perature of Said refrigerating Surface, said film. 
improving the heat transfer relationship between 
Said members, and means for Supplying material 
to be congealed to said sheet-like member while 
in contact with Said refrigerated Surface. 

23. In refrigerating apparatus, in combination, 
a refrigerating surface defined by a refrig 
erating member forming a Wall portion of a re 
frigerating system, an impervious endless flexible 
belt, means for moving said belt over said refrig 
erating surface in heat transferring relationship 
thereto, a liquid heat conducting film filling any 
space between said belt and said refrigerating 
surface, said heat conducting film having a freez 
ing point lower than the operating temperature 
of Said refrigerating Surface, said film improving 
the heat transfer relationship between said mem 
bers, and means for supplying material to be con 
gealed to said sheet-like member while in contact 
With said refrigerating surface. 

24. In congealing apparatus, in combination, 
a refrigerating Surface defined by a refrigerating 
member forming a wall portion of a refrigerating 
System, an impervious thin flexible member hav 
ing contacting and freezing surfaces, means for 
Causing relative sliding movement between said 
members, whereby the freezing surface of said 
flexible member is progressively cooled, a liquid 
having a freezing point below the operating tem 
perature of said refrigerating member and capa 
ble of Spreading between said contacting surfaces, 
means for Supplying said liquid to the contacting 
Surfaces to fill any space therebetween to increase 
the coefficient of heat transfer between said con 
tacting Surfaces, and means for supplying to said 
freezing Surface material to be congealed. 

25. In congealing apparatus, in combination, 
a refrigerating Surface defined by a refrigerating 
member forming a Wall portion of a refrigerating 
System, an impervious thin flexible member hav 
ing a contacting Surface and a freezing surface, 
means for causing relative sliding movement be 
tween said members, whereby the freezing surface 
of said flexible member is successively cooled, a 
liquid having a freezing point below the operating 
temperature of said refrigerating member and 
capable of Spreading between said contacting sur 
faces, means for Supplying said liquid to the con 
tacting Surfaces to fill any space therebetween to 
increase the coefficient of heat transfer between 
Said contacting Surfaces, Said liquid also having 
the properties of a lubricant to aid the sliding 
movement of said flexible member with respect 
to said refrigerating Surface, and means for Sup 
plying to said freezing surface material to be 
congealed. 

26. An ice making apparatus comprising an 
evaporator forming part of a closed refrigerating 
System and having a refrigerating surface of con 
Stant curvature; an endless flexible belt. of heat 
conducting material; means maintaining a por 
tion of said belt in close proximity to a major 

5 

IO 

20 

25 

30 

40 

50 

30 

65 

70 

75 

12 
portion of Said refrigerating Surface and caus 
ing Said portion of the belt to conform in curva 
ture to said surface, said means including an ele 
ment Spaced from Said refrigerating Surface and 
presenting a curved Surface in contact with the 
inner surface of the belt; and means for apply 
ing Water to be frozen to the exterior of the belt; 
Said belt being movable relative to said surfaces 
and Said apparatus being constructed and ar 
ranged to hold a quantity of liquid having a freez 
ing point below the lowest temperature to be 
reached by the operation of Said apparatus and 
to cause the relative movement of the belt, With 
respect to the refrigerating surface to interpose 
a portion of Said liquid in the form of a film be 
tWeen the latter and the portion of the belt con 
forming thereto in curvature and to flex the belt 
across the Second mentioned curved surface to 
break a layer of ice frozen thereto. 

27. In refrigerating apparatus, in combination, 
an evaporator construction including a contin 
luous curved refrigerated Surface, an endless flex 
ible belt encompassing said refrigerated surface 
and contacting a portion thereof, deflector means 
adapted to flex Successive sections of said belt out 
of contact with said evaporator, and an antifreeze 
positioned between said belt and said refriger 
ated Surface adapted to engage and spread over 
the contacting surfaces thereof; said deflector 
means having belt-supporting surfaces predeter 
mining Said endless path in the regions of maxi 
nun belt flexure, Said belt-supporting surfaces 
extending acroSS and supporting the marginal 
edges of the inside of said belt. 

28. In refrigerating apparatus, in combination, 
an evaporator construction including a contin 
OUIS Curved refrigerated surface, an endless flex 

ible belt encompassing said refrigerated surface 
and contacting a portion thereof, deflector means 
adapted to flex Successive sections of said belt out 
of contact With Said evaporator, and an anti 
freeze positioned between said belt and said re 
frigerated Surface adapted to engage and Spread 
Over the contacting Surfaces thereof; said de 
flector means having belt-supporting surfaces 
predetermining said endless pathin the regions of 
maximum belt flexure, said belt-supporting sur 
faces extending across and supporting the mar 
ginal edges of the inside of Said belt, a pair of 
endless rubber-like members secured in face-to 
face contact with the under side of said belt one 
along each marginal edge thereof, said members 
being interposed between said belt marginal edges 
and Said deflector means. 
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