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983,017. Specification of Letters Patent, Patented Jan. 31, 911. 
Original application filed November 23, 1908, Serial No. 463,985. Divided and this application filed March 

26, 1910. 

lo all whom it may concern. 
IBe it known that I, ALBERT E. BEALs, a 

citizen of the United States of America, re 
siding at IDetroit, in the county of Wayne 
and State of Midlhigan, have invented cer 
tain new and Ef Improvements in Sys 
tems for Making Ice, of which the following 
is a specification, reference being had therein 
to the accompanying drawings. 
This invention relates to apparatus for 

manufacturing ice in casts or molds by 
means of mechanical refrigeration and more 
particularly to an arrangement thereof 
whereby water in its natural or “raw” state 
is made into ice which is clear of air par 
ticles and of other impurities which are 
always held in solution and are in suspen 
sion in undistilled or unfiltered water. 
The invention forms one means for car 

rying out the process described illny ap 
plication Serial No. 463,985, filed Nov. 28, 
i90s, for a process of making ice” of which 
this is a divisional application. 
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The invention consists in the matters 
hereinafter set forth, and more particularly 
pointed out in the appended claims. 

. Referring to the drawings, Figure 1 is a 
plan view of a part of the freezing tank 
or floor of a refrigerating system adapted 
to carry out the process comprising the in 
vention; Fig. 2 is a view in section thereof, 
on line r-e of Fig. 1; Fig. 3 is a view in 
vertical section of one of the cans of the system, showing adjacent connections; Fig. 4 
is a view in detail of an automatic regulat 
ingyalve; and Fig. 5 is a view in detail of 
an air pipe connection and discharge nipple. 

Referring to the drawings, 1 indicates the 
coils of Citi pipe, in the brine or 
freezing tank of a refrigerating planti-dis 
posed in the usual manner beneath girders or 
floor beams 2 at such intervals that cans 3 
of proper proportions lilay be placed between 
them, removable cover blocks 4, one ove 
each can, forming the floor as in the usual 
conventional arrangement of a plant of this 
nature. 
The can itself is of metal, rectangular in 

section and is slightly tapered as shown. A 
nipple or boss 6 is secured centrally in the 
bottom of the car in screwthreaded cigage 
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boss G extends just loelow the level of the 
air inlet 8 and there is an ai' vent 11 placed 
substantially in the center of the call through 
the boss at one side of the tube. An air 
pipe 12 having a lower horizontal arn i3 
screw-threaded into the inlet, 8 of the cap, 
extends across the botton and up the side 
of the can to which it is secured by any con 
venient means. The casing 14 of an auto 
matic regulating valve is secured at its out 
let end to a fitting 15 removably supported 
in the upper end of the pipe 12. The inlet 
of the valve is connected by any preferred 
means, as for example, a short length of 
flexible tubing 16, with one of a series of 
trunk lines 17 of piping laid on the sills 2, 
underneath the covers as shown in any pre 
ferred and conventional manner. The trunk 
lines are supplied with air under pressure 
from any suitable compressor or like avail 
able means. The can floats in the brine or 
freezing mixture in the tank, usually being 
held immersed to the proper depth by a 
removable croSS-bar 18 engaging slots in 
spreader blocks 19 between the sills. 
The casing 14 of the valve has an aper 

tured seat 20 provided with a movable clo 
sure 21 whose upper face is of greater area 
than the lower face. A spring 22 between 
the closure and a regulating screw 23 in the 
bottom of the casing tends to force the clo 
sure away from the seat 20 bit is resisted 
by the inlet air pressure on top. The clo 
sure has reciprocable motion on the lower 
end of a stem 24 that is defined or imited 
by suitable stops 30. The steln is screw 
threaded through or otherwise longitudi 
nally adjustable in a bonnet 25 on the cas 
ing and provided with a hand wheel 31 
whereby the valve may be positively closed, 
or opened and whereby the flow of air 
through the valve may be regulated to pro 
duce the required agitation in the water. 
The intake end of the casing which is se 
cured to the hose 16 admits air above the 
seat and closure and the outlet end connect 
ed to the fitting 15 or like connection opens 
from below the seat and closure. 
A horizontal plate 26 somewhat smaller 

than the upper end of the can is detachably 
secured in the upper end there of 23 by suit 

ment with an outer cap 7 having a lateral able brackets 27 or the like. Tisplate is 
inlet 8 into a cental chamber 9 will:e :use centrally apertured and is preferably pro 
lies at an interval beloy the eye; of ties 
inlet. A short tube 10 in an aperture of the 

vided with an upright flange 28 around the 
opening. An overflow basin or trap 29 is 
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supported on the flange at an interva: above 
the plate. Or the plate may be simply a 
block of wood or like non-conducting ma 
terial, with a central aperture. In such con 
struction, the freezing quickly seals the in 
tervals between the edges of the blocks and 
the can sides. 

In operation, the can is filled to the re 
quired depth with “raw' water and im 
mersed in the tank. Air is immediately in 
troduced to the nipple through the auto 
matic valve and pipe and injected into the 
bottom of the body of water, thus setting 
up and maintaining a continuous movement 
of the water against the face of the form 
ing ice. As the air enters the chamber 9 of 
the cap, the pressure therein must equal the 
Sum of the pressure due to the static head 
of water above the jet plus that due to the 
velocity head of the air flowing through 
the jet which forces the water out of the 
chamber down to the mouth of the tube 10 
thus freeing the air passages of all water 
which would otherwise freeze up and stop 
the flow. Ice forming in the bottom of the 
chamber permanently seals the piping 10 
and the air continues to flow through the 
jet 11. As the ice thickens on the bottom 
of the can it increases the pressure against 
which the air must escape and this increased 
back pressure in conjunction with the action 
of the spring opens the valve to a propor 
tionate extent and thereby maintains the 
required flow of air. A constant agitation 
of the water in the center of the can by 
the ascending bubbles of air prevents the 
lodgment of air. and impurities upon the 
surface of the forming ice and produces a 
clear aild transparent block. At the same 
time the expansion due to formation of 
ice forces the aforementioned extra amount 
of water up through the top plate or block 
into the trap or into the space above the 
block and the impurities which otherwise 
would collect and be deposited in the center 
of the block are carried up over the upper 
edge of the flange into the trap where they 
settle, or into the space where they are re 
tained. As the trap is insulated in a meas 
ure by the air space around its margin and 
also between it and the cover plate, the 
water in the trap does not freeze and conse 
quently all inpurities are held there and 
thus removed automatically from the 
of ice up to the completion of the freezing 
process. If the insulating block be used the 
same result is obtained, the impurities set 
tling above the block. By thus forcing a 
volume of air at a pressure which auto 
matically increases in direct proportion to 
the resistance encountered in the freezing 
block, and thereby maintaining a continuous 
movement of the water until the final stop 
of the freezing process, all the air and other 
inupurities in solution and in suspension are 
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removed from the block and commercially 
pure and clear ice is obtained. 
Obviously changes in the details of con 

struction may be made without departing 
from the spirit of the invention and I do 
not care to limit myself to any particular 
form or arrangement of parts. 
What I claim as my invention is:- 
1. A freezing can having a cover provided 

With means for suspending the same within 
the mouth of a can, a short upright tube se 
cured in the center of the cover, and a re 
ceptacle around the mouth of the tube above 
the cover constituting in connection with 
the tube a trap. 

2. In a system for making ice a freezing 
tank, a series of cans adapted to be immersed therein, means for forcing compressed air 
upwardly through each can, and means for automatically varying the pressure of air 
admitted to each can in proportion to the re 
sistance of the congealing contents. 

3. In a system for making ice, a freezing 
tank, a series of cans adapted to be immersed therein, means for maintaining a body of 
water in liquid state in each can in commu 
nication with the contents thereof, and 
means for maintaining a current in the con 
tents of each can across the formed ice into 
the auxiliary body of water until said con 
tents is completely frozen. 

4. In a system for making ice, a freezin 
tank, a series of cans adapted to be immerse 
therein, means for maintaining a body of 
water in liquid state in each can above and 
in communication with the contents thereof, means for maintaining an upward current 
of air in the contents of each can into the 
upper body of water, and means for prevent 

pension carried into said body of water. 
5. In a system of making ice, a freezing 

tank, a series of cans immersed therein each 
provided with an air inlet in the base, com 
pressed air trunk pipes, and detachably con 
nected means between the air inlet of each 
can to an adjacent trunk pipe for automati 
cally admitting air to the can under pressure 
proportionate to the resistance to the air af 
forded by the resistance of the congealing 
contents thereof. 

ing the return into the can of matter in sus 

| 6. In a system for making ice, a freezing 
tank, a series of calas immersed therein, an 
air pipe on each can discharging upwardly 
through the can base, compressed air trunk 
distributing pipes, and means thereon con 
necting the air pipe of each can with a trunk pipe for automatically maintaining air 
pressure in the can pipe in proportion to the 
resistance of the air afforded by the contents 
of the can as it is gradually congealed. 

7. In a system for making ice, a freezing 
tank, a series of cans immersed therein, an air pipe on each can discharging upwardly 
through the base thereof, compressed air 
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trunk pipes, and an automatic valve and 
connection detachably coupling each can 
pipe with a trunk pipe, for admitting air to 
the can under a pressure proportionate to 
the resistance to the air afforded by the con 
tents of the can as it is gradually congealed. 

8. In a system for making ice, a freezing 
tank, a series of cans immersed therein, an air pipe on each can discharging upwardly 
through the base thereof, compressed air 
trunk pipes, and an automatic valve and 
connection detachably coupling each can 
pipe with a trunk pipe, the valve for admit 
ting air to the can under a pressure propor 
tionate to the resistance to the air afforded 
by the contents of the can as it is gradually 
cohgealed, and forming a shut-off cock 
adapted to be closed manually. 
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9. In a system for making ice, a freezing 
tank, a series of cans immersed therein, an air pipe on each can discharging upwardly 
through the base thereof, compressed air 
trunk distributing pipes, connecting means 
thereon detachably engaging the air pipe of 
an adjacent can and automatically main 
taining air pressure in the can pipe in pro 
portion to the resistance to the air afforded 
by the contents of the can as it is gradually congealed and means for maintaining a body 
of water in liquid state above and in com 
munication with the contents of each can un 
til the latter is completely frozen. 

10. In a system for making ice, a freezing 
tank, a series of cans adapted to be immerse 
therein, an air pipe on each can discharging upwardly through the base thereof, com 
pressed air trunk distributing pipes, con 
necting means thereon each adapted to de Eiy engage the air pipe of an adjacent 
can for automatically maintaining air pres 
sure in the can pipe in proportion to the re 
sistance to the air afforded by the contents 
of the can as it is gradually congealed, means 
for maintaining a body of water in liquid 
state above and in communication with the 
contents of each cally until the latter is com 
pletely frozen, and means for trapping 
against return into the vessel matter in sus pension carried into the upper body. 

11. In a system for making ice, a freez 
ing tank, a series of caus adapted to be im: 
mersed therein, a cover for each can provided 
with a trap adapted to maintain a body of 
water above and in communication with the 
contents of the can until the latter is com 
pletely cqngealed, and means for maintain 
ing an upward current in the uncongealed 
portion of the contents of the can into the upper body of water. 
... i2. In a system for making ice, a freez 
ing tank, a series of cans adapted to be im 
mersed therein, a cover for each can provided 
with a trap adapted to maintain a body of 
water above and in communication with the 
contents of the cai until the latter is coin 

B 

pletely congealed, and means for maintain 
ing an upward current of air through the 
congealed portion of the contents of the can 
into the upper body of water. 

13. In a system for naking ice, a freez 
ing tank, a series of cans adapted to be im 
mersed therein, a cover for each can consist 
ing of a plate adapted to be secured at the 
surface of the can contents and provided 
with a central aperture having an upwardly 
extending flange, a trap basin encircling the 
?lange above the plate, and means for main 
taining an upward current in the uncon 
gealed portion of contents of the can into 
the upper body of water. 

14. In a system for making ice, a freez 
ing tank, a series of cans adapted to be im 
mersed therein, a cover for each can provided 
with a trap adapted to maintain a body of 
water above and in communication with the 
contents of the can until the latter is com 
pletely congealed, an air inlet in the can 
base beneath the cover plate aperture, an 
air pipe extending therefrom, compressed 
air trunk pipes on the tank, and an auto 
matic air valve on the trutuk pipe adjacent 
to each can adapted to be detachably coil 
pled to the can pipe, the valve so constructed 
as to admit air to the can at a pressure pro 
portionate to the resistance afforded by the 
congealing contents of the can. 

15. In a system for making ice, a freez 
ing tank adapted to be filled with a refriger 
ating liquid, a series of cans adapted to float 
therein with their open tops above the level 
of the tank liquid, a cover plate for each can 
removably supported therein, a flange ex 
tending upwardly around a central opening 
in the plate, a trap basin encircling the 
flange at an interval above the plate and be 
low the upper margin of the flange, and means for forcing air continuously upward 
through the can from the base thereof into. the trap. 

16. In a system for making ice, a freez 
ing tank adapted to be filled with a refrig erating liquid, a can adapted to float therein 
with its open top above the level of the tank 
liquid, a centrally apertured cover plate 
smaller than the ar, removably suspended 
therein at Suhstant fly the level of the can 
contents, an upwardly extending flange 
around the plate opening, a trap basin en 
circling the flange above the plate and be 
low the upper margin of the flange, and 
means, for forcing air from the bottom of 
the-can upwardly through the contents of 
the can and the plate opening, the plate be 
ing disposed so that ice forming on the can 
walls seals the opening between the cover 
plate and surrounding can sides and forces 
the water up through the cover into the trap basin. 

17. In a system for making ice, a freez 
ing tank, compressed air trunk pipes therein, 
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cans adapted to be immersed in the tank 
conte: its, each provided with an air pipe 
discharging upwardly through the can con 
tents, and an automatic air valve secured 
to a trunk pipe for each can consisting of a 
casing having an apertured valve seat medi 
ate its ends, a conical closure reciprocable 
thereon with its larger face toward the cas 
ing inlet, a regulating screw in the casing 
opposite the Smaller face of the closure, a 
spring in compression between the closure 
and regulating screw, and a longitudinally 
adjustable stem in the casing in substan 
tially axial alinement with the seat opposite 
the larger face of the closure, the closure 
having limited play longitudinally on the 
extremity of the stem, and the casing being 
adapted at its outlet end to detachably en 
gage the can air pipe. 

18. In a system for making ice, a block 
can, a central boss in the can bottom having 
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an air vent therethrough, a chambered cap 
on the lower side of the bottom connected to 
the boss, an air tube through the boss ex 
tending downwardly into the chamber of the 
cap, a lateral opening into the cap above the 
lower end of the tube, an air pipe extending 
from said lateral opening along the bottom 
and side to the upper part of the can, and 
an automatic valve for the pipe consisting 
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of a casing laving an apertured valve seat. 
mediate its ends, a conical closure recipro 
cable thereon with its larger face toward the 
casing inlet, a regulating Screw in the cas 
ing in alial alinement with the valve seat 
opposite the smaller face of the closure, a 
spring in compression between the closure 
and regulating screw, and a longitudinally 
adjustable stem in the casing in axial aline 
1 nent with the seat opposite the larger face 
of the closure, the closure having limited play longitudinally on the extremity of the 
sten and the casing being adapted at its 
outlet to detachably engage the can air pipe. 

19. In a system for making ice, a freez 
ing tank adapted to be filled with a refrig 
crating liquid, a series of cans adapted to 
float therein with their open tops above the 
level of the tank liquid, a cover plate for 
each can removably supported therein, and 
provided with an opening, and means for 
forcing air continuously upward through the 
can from the base thereof through the cover 
opening. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

- ALBERT E. BEALS. 
Witnesses. 

C. R. STICKNEY, 
OTTO. F. BARTIEL, 
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