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[57] ABSTRACT 
A continuous conveyor transports food products in, 

through and out of a rectangular freezing vault con 
taining a blower and a refrigeration coil. The convey 
ing strand is made up of a series of individual plates 
attached outwardly of the chain connecting the plates 
and is free to ?ex in only one direction. Within the 
vault the conveyor travels about two parallel elon 
gated spiral networks, each including two vertical 
shafts supporting a stacked array of rotating sprockets. 
A crossover strand connects the two networks at the 
base of two adjacent shafts and a second crossover 
strand connects at the top of the opposite pair of 
shafts. The top crossover strand is brought outside the 
vault and there travels about a driving sprocket and an 
idler forming an outside loop enclosing a work table 
for performing operations on the products. The out 
side loop traces out an asymmetrical geometrical fig 
ure having two parallel sides, with the driver located 
at the acute angle formed therein. The driving 
sprocket can be sized independently of the other 
sprockets over which the conveying strand travels 
within the vault. The vault itself is divided into two 
chambers, one a vestibule through which the products 
travel as they enter or exit the vault, and serving to 
isolate the second chamber from the outside air. The 
second chamber contains the conveyor networks, the 
blower and refrigeration coil. The cooling is accom 
plished by circulating the air within the compartment 
in a direction transverse to the paths over which the 
conveyor travels. De?ection systems are employed to 
insure complete distribution and effective cooling of 
the products. The blowers and refrigeration coil are 
located above the conveyor networks along substan 
tially the entire length of the conveyor networks. 

32 Claims, 8 Drawing Figures 
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FOOD PRODUCT FREEZING APPARATUS 

FIELD OF THE INVENTION 

This invention relates in general to machines for 
freezing food products and more particularly to such a 
machine employing a continuously operating conveyor 
system and a convection cooled freezing vault. 

DESCRIPTION OF THE PRIOR ART 

Food product freezing machines employing freezing 
vaults and continuously operating conveyor systems 
are known in the art. In such systems the conveyor con 
figuration and the heat transfer characteristics within 
the vault involve interlinked design considerations, 
since the length of the conveyor system within the vault 
is determined by the amount of time, at a given speed, 
which is required to freeze the food product, while the 
cooling efficiency within the vault depends on both the 
air flow and refrigeration design and the arrangement 
and the conveyor elements within the vault. In these 
systems, the food product is deposited on a product 
carrying plate on the conveyor outside the vault and is 
then carried by the conveyor into the vault where it is 
frozen and thence out of the vault to be picked up by 
the other food processing machinery. From a cooling 
efficiency and floor space standpoint, the freezing vault 
should be as small as possible, yet a considerable length 
of conveyor within the vault is required to retain the 
product for a suf?cient period to freeze it. Accordingly 
the conveyor strands within the vault follow a circu 
itous path in order to obtain the necessary time at the 
selected conveyor speed. Various forms of conveyor 
path'con?gurations, or stranding, have been employed 
in the prior art devices. The conveyor itself is usually 
formed of a roller chain carrying a series of individual 
product support plates, ?xed to one side of the chain. 
Since a series of these closely spaced plates allows the 
conveyor to flex in only one direction, the circuitous 
path is free to turn in only one direction, thereby im 
posing a relatively severe limitation on the choice of 
path con?gurations. Most of the forms of stranding 
have employed two parallel spiral networks, each con 
sisting of two vertically arranged rotatable shafts, with 
a vertical series of idler sprockets mounted on each 
shaft, and a conveying strand between the two shafts,‘ 
the path always turning in the same direction about 
each shaft. In one network the strand follows a down 
ward spiral path and in the other an upward spiral path. 
The most convenient means for connecting the two 
networks together is by passing a crossover strand from 
the bottom sprocket of one shaft of the downward spi 
ral to the bottom sprocket of a shaft of the opposite up 
ward spiral, and passing the second crossover strand 
from the top sprocket of a shaft in the ?rst network to 
the top sprocket of a shaft in the opposite network. 
Two con?gurations of stranding are employed by 

prior art systems to bring a loop of the conveyor out 
side the vault. In one arrangement the top connecting 
strand passes from one network, beyond the other net 
work, and then through one wall of the vault, where it 
passes over a driving sprocket and then runs in a direc 
tion parallel to the networks within the vault for the 
length of the vault until it reaches a sprocket still out 
side the vault. The loop turns at this additional sprocket 
and then re-enters the vault through the wall to join the 
other spiral network. In another arrangement one of 
the loops of a spiral network is brought out at the short 
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2 
end wall of the vault nearest the shaft it would other 
wise have turned around to an externally mounted 
drive sprocket where it turns then re-enters through the 
same wall of the vault and continues along the same 
network. In the ?rst con?guration, the chain is only in 
contact with the driver along a 90° arc. In the latter 
configuration the chain is in contact with the driver 
along a 180° arc, however the distance between the two 
sides of the outside loop is limited to the pitch diame 
ters of the idler sprockets within the vault, since the 
chain can only turn in one direction. In this configura 
tion then, either the work area is very narrow or the 
sprockets are quite large, the latter condition incurring 
wasted space within the vault. 

In the prior art machines the heat transfer designs 
have utilized both conduction cooling and convection 
cooling. In one prior art conduction system, the plates 
are in direct contact with a refrigerator coil. In the con 
vection system, the products are exposed to circulated 
air which has been chilled by passing it over a refrigera 
tion coil. For a given vault base area and conveyor run 
length within the vault, a rectangular base area with 
each spiral network aligned with the longer dimension 
of the vault is preferred, since fewer passes from shaft 
to-shaft need be made. In one prior art convention 
cooling system, the blower is located directly above the 
conveyor and adjacent the wall containing the pass 
through windows for the conveyor. The flow of high ve 
locity air from the blower impinges directly on the con 
veyor where the conveyor enters the vault, and then 
passes along the base of the vault, upwardly through 
the conveying system, and over a refrigeration coil lo 
cated above the conveying system. This system does 
not employ any turning vanes to prevent strati?cation 
and stagnation of the air within the vault, and accord 
ingly some portions of the vault receive virtually no air 
circulation at all. Furthermore, circulating the air di 
rectly at the food products as they enter the vault pro 
duces turbulence in this area which results in the loss 
of cold air through the conveyor pass through windows 
and the infiltration of warm moist air from outside the 
chamber, thus further reducing the ef?ciency of heat 
transfer of the system, particularly since the warm 
moist air frosts the inside of the chamber. This frost 
build-up necessitates frequent defrosting production 
halts and further reduces efficiency, since it clogs the 
refrigeration coil. The blower in this prior art device 
directs the air flow along a path parallel to the spiral 
networks. Since it follows the narrower dimension of 
the vault, it must travel at a higher velocity, in order to 
achieve the same volumetric ?ow rate, as it would if it 
could follow a broader stream tube area. Thus when 
this system operates at the maximum allowable flow ve 
locity to avoid disturbing the products on the plates, 
the coil must be maintained at a lower temperature 
level in order to obtain the same cooling rate that could 
be achieved at this same flow velocity with larger volu 

- metric ?ow rate. 

SUMMARY OF THE INVENTION 

In the present invention the freezing vault is rectan 
gular and includes an internal conveyor con?guration 
of two parallel elongated spiral networks, each network 
including two upright shafts carrying a stacked array of 
rotating sprockets. The conveyor roller chain with its 
attached product carrying plates passes around these 
sprockets. The top crossover strand passes in and out 
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of the vault through openings spaced apart in the short, 
end wall, a distance equal to the separation between 
the two outer strands of the two spiral networks. Out 
side the vault this strand passes over a driving sprocket 
and an idler and traces out an asymmetrical geometri 
cal ?gure having two parallel sides with the driving 
sprocket located at the corner of the ?gure containing 
the acute angle. In thiscon?guration the-chain is in 
contact with the driver along an are greater than 90°. 
Furthermore the driving sprocket in this con?guration 
can be substantially larger than the rotating idler 
sprockets over which the conveyor travels within the 
vault. With this arrangement the work table formed by 
the enclosed area of the loop can be suf?ciently wide 
so that the product depositing and pick-off devices can 
be located within the area formed by the outside loop. 
This con?guration permits a designer achoice in shape 
and allows him to select the optimum length for the 
outside loop, since the other geometry restraints that 
existed in the prior art devices no longer apply. 
The freezing vault is divided into ?rst and second 

chambers by a bulkhead located directly opposite and 
a short distance from the pass through wall of the vault. 
This bulkhead contains openings allowing the conveyor 
to pass through, as it enters and exits the vault. The ?rst 
chamber serves to buffer and isolate the second cham 
her from the outside air, while the two spiral networks 
of the conveying system are located within the second 
chamber. A series of fans and a refrigeration coil are 
located directly above the spiral networks and extend 
the entire length of the networks. The fans move the air 
in a direction perpendicular to the long axis of the spi 
ral networks onto the refrigeration coil positioned op 
posite the fans and'extending along the opposite wall of 
the vault. The air then flows down that longitudinal 
wall and is de?ected back at all levels through the con 
veyor networks to the side of the vault where the fans 
are located. This refrigerating con?guration is superior 
to the air circulation method used in prior art devices, 
since it permits a larger volumetric flow rate for the 
same air velocities. This in turn, permits the coil to op 
erate at a higher temperature and greatly increases the 
efficiency of the freezing cycle. Moreover the circula 
tion‘ pattern, crosswise of the chamber, does not blow 
air directly past the pass through windows to the out 
side, and thus the amount of air brought into the vault 
through these windows is reduced. 
The larger available refrigeration coil face area has 

a greater tolerance to frost build-up and blockage and 
permits the use of a coil that is thinner in the direction 
of ?ow, thereby reducing the resistance to the air as it 
flows through the coil. ' 

In order to prevent ?ow stratification and air stagna 
tion, turning vanes are placed at three 90° turn in the 
?ow path. These vanes are located in access aisles 

. which extend between the vault walls and the outer 
sides of the spiral networks. These vanes are hingedto 
provide ready access to the conveying system. Another 
set of de?ection vanes are attached to the conveyor 
support rails to cause a portion of the circulating cold 
air to ?ow up against the base of the product carrying 
plates, thereby increasing the rate at which heat is 
transferred through these plates and from the products 
they carry. . 

The ?rst chamber or vestibule not only reduces the 
exchange of air with the outside atmosphere, but also 
acts as a dehumidi?er by exposing any warm moist air 
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4 
that-enters it to the cold air trapped therein, thereby 
precipitating the moisture as frost before it enters the 
second chamber. . 

As mentioned above, each spiral network comprises 
two vertical shafts supporting a stacked array of rotat 
able sprockets with the conveying strand passing alter 
nately from one shaft to the other until it reaches a 
point diagonally opposite the point at which it ?rst en 
tered the network, whereupon it passes on to the other 
network. Each shaft is supported by a supporting 
frame. In this device thetop sprocket on the far end of 
the ingoing network is not directly connected to the 
shaft, to which the other sprockets forming this end of 
the network are attached. It is attached, instead, to a 
beam which forms the top side of a parallelogram link 
age. This beam is free to move in a direction parallel to 
the base of the vault within the plane of linkage, which 
is parallel to the plane of the ingoing spiral network. 
Thus upper member is subject to a continuous force 
which tends to push it away from the opposite shaft of 
this network. This linkage keeps the conveying strands 
in tension and compensates for any relative dimen 
sional changes developing between the conveyor and 
the support frame during normal operation, or as a re 
sult of temperature changes occurring when the system 
is shut down or started up. This arrangement greatly re 
duces the possibility that the chain will become disen 
gaged from the sprockets over which it travels. In the 
described machine an improved ef?ciency of the driv 
ing mechanism is achieved due to the increased wrap 
around the driving sprocket, and the fact that the driv 
ing sprocket can be sized independently of the idler 
sprockets within the freezing vault. The external loop 
forms an enclosed area of suitable size and shape for 
mounting devices to perform operations on the product 
outside freezing vault. The cooling system of this inven 
tion operates at a much greater ef?ciency and is less 
susceptible to frost build up and blockage, while per 
mitting the maximum use to be made of freezing vault 
volume. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the follow 
ing detailed description taken in connection with the 
drawings in which: 
FIG. 1 shows a perspective view of a freezing appara 

tus in accordance with this invention; 
FIG. 2 is a sectional plan view of a freezing system in 

accordance with this invention; 
FIG.‘ 3 is a diagrammatic illustration of a stranding 

con?guration in accordance with this invention; 
FIG. 4 is a sectional front view of the freezing vault 

in accordance with this invention; 
FIG. 5 shows a sectional right side view of a freezing 

system in accordance with this invention; 
FIG. 6 is another front sectional view of the freezing 

vault in accordance with this invention; 
FIG. 7 is an enlarged sectional view of a portion of 

the conveying support frame in accordance with this 
invention; and _ 

FIG. 8 is an enlarged right side view of the strand ten 
sioning mechanism in accordance with this invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring to FIG. 1, the external con?guration of my 
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food product freezing apparatus is shown. The endless 
conveyor 4 carries food products 24 on a series of 
plates 26 through freezing vault 2. Worktable 6 sup 
ports conveyor 4, driving sprocket 8 and idler 10. Driv 
ing sprocket 8 is mounted on a shaft connected to a 
driving motor (not shown) within worktable 6. Ice 
cream extruders 12 and 14 are located within the en 
closed area formed by the outside loop of conveyor 4 
and vault 2, and are also attached to worktable 6. After 
the conveyor 4 passes around driving sprocket 8, it col 
lects soft food products at either station 12 or 14. Stick 
inserter 16 may be used to insert holding sticks into the 
products as they pass by that station. After the products 
are deposited on the plates 26 of conveyor 4, they are 
carried into the freezing vault through pass through 
window 18. After the products are frozen solid within 
freezing vault 2, they exit through pass through window 
20 and are then removed from the conveyor by a pick 
off apparatus 22. 
The conveying plates 26 are individually and sepa 

rately mounted in series on a conveying chain 86 (FIG. 
7) and can support either food products 24 or ice 
cream cone novelties which can be inserted into sup 
port holes 28. 
As illustrated in FIG. 2, the freezing vault 2 is divided 

into a vestibule chamber 30 and a second chamber 32 
by bulkhead 34. The outside loop 60 of conveyor 4 
moves through the bulkhead pass through windows 36 
and 38. Within the second chamber 32, the conveyor 
4 passes about two spiral networks 40 and 42. Network 
40 is the ingoing network and network 42 is the outgo 
ing network. The walls of freezing vault 2 are insulated 
to reduce heat transfer from the atmosphere into the 
vault. Access to the interior of vault 2 may be had 
through access doors 52, 54, and 56. 
As noted above, the individual plates 26 are each in 

dividually and separately mounted in series on the side 
of conveying roller chain 86. This arrangement obvi 
ously will only permit the conveyor 4 to ?ex in one di 
rection. In the system shown, where the plates 26 are 
mounted on the left side of the chain 86 the conveyor 
4 is only capable of ?exing to the right. This limitation 
imposes severe restrictions on the forms of stranding 
which may be employed. The form of stranding em 
ployed in this device is best illustrated in FIG. 3. The 
stranding system is composed of two parallel spiral net 
works 40 and 42. Each shaft 44, 46, 48 and 50 supports 
a vertically stacked array of sprockets 62, around 
which the conveyor 4 travels. lngoing network 40 re 
ceives the conveying strand 4 from idler 10 and passes 
it, around the sprockets 62 on shafts 44 and 46, in a 
downward traveling spiral until it reaches the lowest 
sprocket on shaft 44. It then passes as connecting 
strand 58 to the bottom sprocket on shaft 48 where it 
enters the upwardly spiraling and outgoing network 42, 
passing alternately around the sprocket 62 on shafts 48 
and 50 until it reaches the upper most sprocket in net 
work 42 where it becomes the top connecting strand 
60. This top connecting strand 60 forms the outside 
loop which passes through the walls of the first cham 
ber 30, as shown in FIG. 2. 
Outside the vault 2, loop 60 passes around driver 8 

and idler l0. Loop 60 encloses a plane forming an 
asymmetrical geometrical ?gure having two parallel 
sides. The driving sprocket 8 is mounted further away 
from the freezing vault 2 than idler l0, and is therefore 
located in the acute angle formed by the conveying 
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6 
strand 4 as it passes from vault 2 around the driver 8 
and over to idler 10. Thus the conveyor chain 4 is in 
contact with driving sprocket 8 along an are that en 
compasses an angle substantially greater than 90°. Ob 
viously it is desirable to have a large wrap around the 
driving sprocket 8, so that it can drive conveyor 4 with 
less tendency to jump teeth, by taking advantage of 
more teeth in contact. In this configuration, driving 
sprocket 8 can be sized independently of the idler 
sprockets 62 since, loop 60 does not return from it di 
rectly to network 42. Hence driving sprocket 8 can be 
sized according to good driving sprocket practice. The 
distance between the two parallel sides 63 and 64 of 
loop 60 is equal to the distance between the outside 
strands of the two networks 40 and 42, which is greater 
than twice the width of either network. Thus the en 
closed area formed by outside loop 60 provides suffi 
cient area of a suitable shape to mount the devices 
which deposit, operate on, or pick-off the food prod 
ucts as the conveyor 4 passes outside the freezing vault 
2. Additionally this loop can be sized to keep to a mini 
mum, its exposure time to the warmer outside air. Most 
importantly this form of stranding still meets the right 
hand turn limitation imposed by the conveyor design. 

As shown in FIG. 2, within the vault 2 the second 
chamber 32 has a rectangular plan area. The directions 
of travel of conveyor 4 in networks 40 and 42 is aligned 
with the longer dimension of chamber 32. As shown in 
FIGS. 4 and 5 the ?ow of air within this chamber 32 is 
provided by a set of fans 66 housed above spiral net 
works 40 and 42 and positioned directly opposite a re 
frigeration coil 68. These fans 66 extend substantially 
the entire length of networks 40 and 42. Refrigeration 
coil 68 also extends the entire length of the networks 
40 and 42. The exit area of fans 66 and the frontal area 
of coil 68 are substantially equivalent. The ?ow of air 
from the fan 66 is directed into coil 68 where it is 
chilled and after passing throughthis coil it is de?ected 
by a ?rst set of turning vanes 70, then proceeds down 
wardly through the chamber until it meets a second set 
of turning vanes 72 where it is de?ected horizontally 
?owing across networks 42 and 40 of conveyor 4. After 
this frigid air passes completely through the conveying 
system within chamber 32, it is de?ected upwardly by 
a third set of turning vanes 74 into the intake of fans 66. 

Below a maximum coil temperature more efficient 
freezing is achieved by increasing the circulation rate 
of the air through the chamber than can be achieved by 
further reducing the coil temperature and maintaining 
the same rate of circulation. However, increasing the 
air ?ow velocity above 750—l000 feet per minute does 
not substantially increase cooling efficiency, thus plac 
ing an upper limit on desirable air velocity within the 
chamber. As shown in FIG. 5, the fans 66 occupy sub 
stantially the entire area between the uppermost por 
tion of the conveying network and the roof of chamber 
32. Such an arrangement will, at any given air ?ow ve 
locity. produce the maximum volumetric flow rate 
available for this chamber. Given the same freezing 
chamber size and air velocity, this arrangement will 
produce a volumetric ?ow proportionately greater than 
that produced by prior art devices in which the fans 
were oriented 90° in the other direction which pro 
duces a cross sectional area of ?ow reduced by the 
ratio of the‘width to the length of the chamber for the 
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same height chamber. At the maximum ?ow velocity of 
750-1000 feet per minute, the refrigeration coil 68 can 
be maintained at its most efficient temperature setting. 
In this arrangement there is a complete circulation of 
the frigid air through the freezing chamber without 
losses due to stagnation or stratification of the air as it 
circulates. . i 

The details of construction of the conveyor are illus 
trated in FIG. 7, where two opposite levels of the con 
veying network 42 are shown. In general the network 
is formed of a fixed steel frame 92 carrying a series of 
support rails 90, forming an elongated spiral track with 

_ the product plates 26 carried on a ?exible roller chain 
86 over these rails. As there indicated, the stainless 
steel support plates 26 are ?xed to the roller chain 86. 
Phenolic wear strips are employed as the supporting 
rails 90 to maintain the plates 26 in the horizontal 
plane. This same material as is used as a rail 100 to 
guide the chain in the vertical plane operating in con 
junction with the face of rail 90. Supporting rails 90, 
and de?ectors 94 and 96 are attached to frame 92 by 
brackets 122. The de?ector plates 94 are located up 
stream of support frame 92, with respect to the air flow 
and de?ector plates 96 are located downstream of the 
frame. As shown by the ?ow direction arrows, the de 
?ector plates 94 and 96 tend to scoop the air and cause 
the air stream, as it passes across the conveyor, to im 
pinge against the base of the support plates 26. They 
may also trip the ?ow, if it is not already turbulent. 
‘These de?ector plates substantially increase the heat 
transfer from the base of plate 26 and thereby substan 
tially reduce the time it takes to freeze product 24. This 

. arrangement further increases the efficiency of the en 
.tire freezing system. 
As noted above the coil 68 extends substantially the 

entire length of networks 40 and 42 and has a frontal 
area approximately equal tothe exit area of the series 
of fans 66. Thus coil 68 can be thinner than prior art 
coils, thereby presenting a smaller cross sectional area 
to the ?ow with proportionately less ?ow impedance. 
Coil 68 also has a proportionately greater tolerance to 
frost build-up and blockage, which would otherwise 
rapidly degrade the efficiency of the system. 
As shown in FIG. 6, the bulkhead 34 extends from 

wall to wall and from the'?oor to the ceiling of‘ vault 2. 
The only openings between the first chamber or vesti 
bule 30 and the second chamber or air box 32 is 
through the pass through windows 36 and 38 inserted 
for conveyor 4. The flow pattern produced by the air 
circulation system 66 and 68 is generally parallel to the 
plane of bulkhead 34, thus keeping to a minimum the 
air exchange between the chambers. Furthermore, as 
shown by the ?ow directional arrows through windows 
36 and 38 in FIG. 2, cold air leaking from the second 
chamber or air box 32 through window 36 tends to re 
turn through window 38. The introduction of the bulk 
head 34 between the freezing system and the outside 
wall of the vault 2, through which the conveyor 4 
passes, tends to further isolate the freezing system from 
the outside air and decreases the amount of air ex 
change with the atmosphere. Heat transfer through un 
insulated bulkhead 34, and the cold air that does leak 
into the vestibule 30 tends to keep that chamber at a 
very low temperature. Accordingly, the outside air that 
leaks through pass through windows 14 and 20 into the 
vestibule 30 is quickly dehumidi?ed, since the temper 
ature of chamber 30 is low enough to cause precipita 
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tion of the moisture contained in the air. This arrange— 
ment increases the operating time between defrosts of 
the freezing system, since it retards frost build-up 
within chamber 32. Obviously, the less often the system 
is shut down, the greater its productivity. 

In every freezing system of this type, it is necessary 
to provide access to the machine in the event of break 
down or for routine inspection. Access aisles 82 and 
84, shown in FIG. 4, are provided for that purpose. The 
turning vanes 70, 72 and 74 are inserted in these aisles 
and occupy what would otherwise be wasted space 
within the vault. These vanes are hinged respectively at 
76, 78 and 80 and can be swung out of the way when 
access is desired to the machinery contained within the 
second chamber or air box 32. 
As shown in FIG. 3, the uppermost sprocket, 100 in 

network 40 is not directly attached to shaft 44. Refer 
ring to FIG. 8, sprocket 100 is shown supported by a 
bearing support mount 118 which is attached to beam 
102. Beam 102 is pivotally fastened to arms 104 and 
106, at points equidistant from beam 108 to which they 
are pivotally attached. Beam 108 is fixedly attached to 
support frame 92. The parallelogram linkage 120 
formed by these members permits beam 102 to move 
to the left or right in a direction substantially parallel 
to beam 108. This linkage is biased to push beam 102 
and sprocket 100 outwardly in order to maintain the 
roller chain 86 under tension. The biasing mechanism 
includes shaft 110, guide 1 12 and spring 114. Shaft 110 
is attached to support frame 92 and carries a guide 112, 
which is free to travel along shaft 110. Spring 114 sur 
rounds shaft 110 and is located between guide 112 and 
adjustment nut 116. Arm 104 is pivotally attached to 
guide 112. The nut 116 is adjusted until spring 114 is 
compressed and applies a force against arm 104, which 
in turn pushes beam 102 and sprocket 100 to the right. 
Chain 86 opposes this motion and is thus kept under 
constant tension. The parallelogram linkage 120, 
thereby compensates for relative dimensional changes 
between the support frame and the chain 86, which 
may be caused by differences in thermal expansion of 
dissimilar materials or elongation of the chain under 
load. The parallelogram linkage 120 lies entirely within 
the conveyor strands 4 as they pass around network 40. 
The plane of this'parallelogram linkage 120 is parallel 
to the plane containing shafts 44 and 46 of network 40. 

Since certain changes may be made in the above con 
structions without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description and shown in the accompanying 
drawings shall be interpreted as illustrative and not in 

_ terpreted in the limiting sense. 

60 

65 

It is also to be understood that the following claims 
are intended to coverall of the generic and speci?c fea 
tures of the invention herein described, and all state 
ments of the scope of the invention which, as the mat 
ter of language, might be said to fall therebetween. 
Having described my invention, what I claim as new 

and desire to secure by Letters Patent is: 
1. A food freezing apparatus comprising: 
a vault; 
a continuous conveying means for transporting food 
products into, through and out of said vault, said 
conveying means traveling primarily in at least one 
network along substantially parallel planes within 
said vault; ' 
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a refrigeration coil; 
means for circulating air in heat exchange with said 

coil and over said products in a direction substan 
tially parallel to a plane perpendicular to the pri 
mary planes of travel of said conveying means 
within said vault; and a bulkhead within said vault 
forming a ?rst and second chamber within said 
vault, said food products passing into and out of 
said vault through said ?rst chamber, said second 
chamber containing said means for circulating air, 
said coil and said networks, wherein said bulkhead 
is positioned substantially perpendicular to the pri 
mary planes of travel of said conveying means and 
parallel to said air circulation direction. 

2. Apparatus in accordance with claim 1 wherein said 
bulkhead is formed such that the temperature of said 
second chamber is substantially lower than the ambient 
temperature outside said vault. 

3. Apparatus in accordance with claim 2 wherein said 
vault is formed with thermally insulating outside walls 
and said bulkhead is formed of a non-thermally insulat 
ing material. 

4. A food freezing apparatus comprising: 
a vault; 
a continuous conveying means for transporting food 
products into, through and out of said vault, said 
conveying means traveling primarily in at least one 
network along substantially parallel planes within 
said vault; 

a refrigeration coil; 
means for circulating air in heat exchange with said 

coil and over said products in a direction substan 
tially parallel to a plane perpendicular to the pri 
mary planes of travel of said conveying means 
within said vault; and a bulkhead within said vault 
forming a ?rst and second chamber within said 
vault, said food products passing into and out of 
said vault through said ?rst chamber, said second 
chamber containing said means for circulating air, 
said coil and said networks, wherein said bulkhead 
is positioned substantially perpendicular to the pri 
mary planes of travel of said conveying means and 
parallel to said air circulation direction, and further 
comprising, access aisles within said second cham 
ber, external of said conveying means within said 
second chamber and running substantially parallel 
to said conveying means; said means for circulating 
air and said coil extending substantially the length 
of said networks and located above said networks; 
said circulating means nearer one corner of said 
second chamber; and hinged turning vanes extend 
ing substantially the length of said networks lo 
cated within the other three corners and extending 
into the aisles of said chamber. 

5. The apparatus as described in claim 4 which fur 
ther comprises de?ecting plates for increasing the heat 
transfer from the base of said conveying means, said 
plates directing the flow of air in said second chamber 
against the base of said conveying means. 

6. A food product freezing apparatus comprising: 
a generally rectangular freezing vault, 
cooling means within said vault, 
continuous conveying means including a series of 
product carrying plates for transporting said food 
products into, through and out of said vault, said 
conveying means following a circuitous path within 
said vault, said path including a ?rst elongated spi 
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ral network and a second elongated spiral network, 
the long axis of said spirals being aligned along the 
length of said ractangle, each network comprising 
two stacked arrays of rotatable members, said ar 
rays being placed parallel to each other and con 
nected by conveying strands passing alternately 
from one to the other, said networks being con 
nected at the bottom rotatable members of two ad 
jacent arrays by a bottom cross over strand and at 
the top rotatable members of the opposite two ar 
rays by a top cross over strand, one of said cross 
over strands passing out of and into said vault 
through one of the short sides of said vault and 
forming an outside loop passing around an external 
rotatable member and encompassing an enclosed 
area suitable for placing machinery associated with 
said freezing apparatus. 

7. The apparatus as described in claim 6 wherein said 
loop passes around a rotatable driving member sub 
stantially larger in diameter than the other rotatable 
members within said vault. 

8. The apparatus as described in claim 6 wherein said 
outside loop passes around two external rotatable 
members and forms an asymmetrical geometrical ?g 
ure having two parallel sides. 

9. The apparatus as described in claim 6 wherein the 
external rotatable member, located at the furthest 
point from said vault, drives said conveying means. 

10. The apparatus as described in claim 9 wherein 
said loop is in contact with said external rotatable 
member along an arc encompassing more than a 90° 
angle. 

11. Apparatus as described in claim 9 wherein said 
loop passes around a rotatable driving member sub 
stantially larger in diameter than the other rotatable 
members within said vault. 

12. A food product freezing apparatus comprising: 
a generally rectangular freezing vault, 
convective cooling means and access aisles within 

said vault, 
continuous conveying means capable of ?exing in 
only one direction for transporting said food prod 
ucts into, through and out of said vault, said con 
veying means traveling primarily along parallel 
planes within said vault while following a ?rst elon 
gated spiral network and a second elongated spiral 
network, the long axis of said spirals being aligned 
with the length of said rectangle, each network 
comprising two stacked arrays of rotatable mem 
bers, said arrays being placed parallel to each other 
and connected by strands passing alternately from 
one to the other, said networks being connected at 
the bottom rotatable members of two adjacent ar 
rays by a bottom crossover strand and at the top ro 
tatable members of the opposite two arrays by a 
top cross over strand, one of said crossover strands 
passing out of and into said chamber through one 
of the short sides of said vault and forming an out 
side loop encompassing an enclosed area external 
of said vault suitable for placing machinery associ 
ated with said freezing apparatus; and 

said cooling means positioned to direct the ?ow of air 
within said vault along paths substantially parallel 
to a plane perpendicular to the primary planes of 
travel of said conveying means within said vault. 
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13. Theapparatus as described in claim 12 wherein 
said cooling means comprises an air circulation means 
and a refrigeration coil. _ 

14. The apparatus as described in claim 13 wherein 
both said circulation means and said refrigeration coil 
extend substantially the length of said networks. 

15. The apparatus as described in claim 14 which fur 
ther comprises: , 

a set of turning vanes located within an access aisle 
within said vault, for turning the air stream from 
said refrigeration coil to direct it across said con 
veying means. - 

1.6. The apparatus as described in claim 15 which fur 
I ther comprises: 

supporting structure for said conveying means; 
de?ecting means attached to said supporting struc 

ture and located below said conveying means for 
directing the air?ow toward said conveying means. 

17. The apparatus as described in claim 12 wherein: 
said outside ‘loop passes around ?rst and second exter 
nal rotatable members; the ?rst rotatable member, lo 
cated at a point farther from said vault than the second 
external rotatable member, drives said conveying 
means; said first external rotatable member being sub 
stantially larger in diameter than the rotatable mem 
bers in the arrays within said vault; and said loop is in 
contact with said rotatable driving member along an 
arc encompassing more than a ninety degree angle. 

18. The apparatus as described in claim 17 wherein 
said cooling means comprises an air circulation means 
and a refrigeration coil. 

19. The apparatus as described in claim 18 wherein 
both said circulation means and said refrigeration coil 
extend substantially the length of said networks. 

20. The apparatus as described in claim 19 which fur 
ther comprises: 

a set of turning vanes located within an access aisle 
within said vault for turning the air stream from 
said refrigeration coil to direct it across said con 
veying means. 

21. The apparatus as described in claim 20 which fur 
ther comprises: 
supporting structure for said conveying means; 
de?ecting means attached to said supporting struc 

ture and located below said conveying means for 
directing the air?ow toward said conveying means. 

22. The improvement as described in claim 12 which 
further comprises: 
a bulkhead within said vault forming a ?rst and sec 
ond chamber within said vault; 

said one connecting strand passing in both directions 
through said bulkhead and said ?rst chamber by 
means of pass through windows located therein; 
and wherein said second chamber contains said 
cooling means. 
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23. The apparatus as described in claim 22 wherein 

said cooling means comprises an air circulation means 
and a refrigeration coil. 
24. The apparatus as described in claim 23 wherein 

both said circulation means and said refrigeration coil 
extend substantially the length of said networks. 

25. The apparatus as described in claim 24 which fur 
ther comprises: _ 

a set of turning vanes located within an access aisle 
within said second chamber for turning the air 
stream from said refrigeration coil to direct it 
across said conveying means. 

26. The apparatus as described in claim 25 which fur 
ther comprises: 7 

supporting structure for said conveying means; 
de?ecting means attached to said supporting struc 

ture and located below said conveying ‘means for 
directing the air?ow toward said conveying means. 

27. The apparatus as described in claim 22 wherein: 
said outside loop passes around ?rst and second exter 
nal rotatable members; the ?rst rotatable member, lo— 
cated at a point farther from said vault than the second 
external rotatable member, drives said conveying 
means; said ?rst external rotatable member being sub 
stantially larger in diameter than the rotatable mem 
bers in the arrays within said vault; and said loop is in 
contact with said rotatable driving member along an 
arc encompassing more than a ninety degree angle. 
28. The apparatus as described in claim 27 wherein 

said cooling means comprises an air circulation means 
and a refrigeration coil placed downstream of said cir 
culation means and upstream of said conveying means. 

29. The apparatus as described in claim 28 wherein 
both said circulation means and said refrigeration coil 
extend substantially the length of said networks. 

30. The apparatus as described in claim 29 which fur 
ther comprises: 
a set of turning vanes located within an access aisle 

within said second chamber for turning the air 
stream from said refrigeration coil to direct it 
across said conveying means. 

31. The apparatus as described in claim 30 wherein 
said circulating means are located in one corner of said 
second chamber and said turning vanes are located in 
and extend from the other three corners of said second 
chamber, each of said vanes extending substantially the 
length of said networks. 
32. The apparatus as described in claim 31 wherein 

said conveying means is maintained in tension by ten 
sioning means comprising a parallelogram linkage ex 
erting a continuous force against the top sprocket in 
the network ?rst receiving said top connecting strand 
and furthest from said driving means. 

* *g * * a: 


