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UNITED STATES PATENT OFFICE 
2,595,588 

ICE-MAKING MACHINE AND METHOD 

Aaron Lee. and Eli Lieberman, Miami, Fla. 

Application February'll, 1950,. Serial No.v 142,392 

(01; 62'—-7) 21' Claims. 

This invention relates to ice producing ma 
chines cf the type ordinarily known as ice cube 
makers and to methods of producing ice in cubes 
or other small pieces, one such machine and 
method being shown in our prior applicationSe 
rial No. 95,112, ?led May 24, 1949. 
The machine and method disclosed in that ap 

plication are based upon the principle of freezing 
water in columns, as in vertical tubes or other 
molds, and thereafter freeing the columns and 
forcibly projecting them from the tubes against 
breaker plates or other devices by means of air 
pressure from a suitable source, such as accumu 
lators ccmmunicably connected with the bottom 
ends of the‘ tubes, to break the ice into small 
pieces. 
The present invention utilizes the same gen 

eral principle but provides a number of impor 
tant practical improvements and additional fea 
tures, one of which resides in the utilization of 
the alternate phases of a refrigeration cycle for 
successively freezing the ice columns and releas 
ing them from their molds, and the provision in 
combination therewith of novel time, tempera 
ture and air pressure controls whereby such 
phases of the refrigeration cycle are- employed 
in properly timed sequence to perform rapidly 
and efficiently the freezing and defrosting func 
tions above mentioned, and whereby the air pres 
sure is effectively employed to cause the forcible 
ejection of the frozen ice columns in proper rela 
tionship to, and coordination with, such freezing. 
and defrosting operations. The'provision of such 
a coordinated system, adapted to operate con 
tinuously, automatically and smoothly, is the pri 
mary object of our invention, which resides in 
both the apparatus and the method hereinafter 
described and claimed. 
Another important object of the invention is 

to provide a machine of this character in which 
a separate accumulator and an individual. air 
restrictor inlet thereto are employed for‘ each 
freezing. tube or mold, thus obtaining independ 
ent and equally effective ejecting action in. each 
thereof. » 

A further object is to provide means for uti 
lizing air under low pressure, preferably from the 
same. source as the air under high pressure which 
is used to eject the frozen columns, for agitating 
the water during the most of the‘freezing' period 
to. cause the. ice to freeze clear, with provision 
for stopping suchagitation in the ?nal stages of 
the freezing, thus permitting the center of the 
ice columns to freeze solid. 

, A still further object of the invention‘ isto pro 
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vide adjustable breaker plates or devicesrwhereby 
ice cubes or pieces of different length may’ be. 
formed in accordance with the adjusted position 
of these elements. 
Another object is the provision of meanswhere 

by crushed ice, instead of cubes. or other‘ solid 
pieces, may be produced by the machine if desired.‘ 

It is also an object of the invention to provide 
in such a machine a time clock control mecha-r 
nism which is set into operation by a thermal ele 
ment associated with the freezing tubesat. a pre 
determined stage in the freezing operation. and 
which thereafter regulates the functioningof the. 
system until the cycle of operations is completed 
and the apparatus is restored to condition for 
the beginning, of a new cycle. 
‘An additional object is to provide an ice binv 

control device whereby the continuous. cycling of 
the machine is suspended when the ice storage 
bin is full and is automatically resumed when the. 
ice supply therein is reduced to such a pointv that. 
additional operation of the machine is required 
to maintain a proper ice volumev in. the bin. 
Other objects andadvantages. of the invention 

will be apparent from the following. description, 
taken in connection with the accompanying draw 
ings, in which‘: 

Fig. 1 is a front-to-backv sectional. view of the 
machine taken substantially on thevv section line 
l--| of Fig. 2; 
Fig. 2 is a transverse sectional and. front ele 

vational view of the machine, partly broken away 
for convenience in- illustration; _ 

Fig. 3 is a perspective view of. the. ice freezing. 
tubes and breaker mechanism of the machine, 
together with the. refrigeration system and com 
pressed air supply system, both shown. diagram 
matically; 

Fig. 4 is an enlarged detail view of. thefreezing 
tubes and connecting, conduits-,two of the tubes 
being shown in section to illustrate the evapora- 
tor construction and also the action of the air in 
the water-filled tubes, the- same being shownv in 
one tube at one stage of the freezing. operation 
and in another tube at a later stage ;. 

Fig. 5 is a front-to-back sectional view, in frag- 
mentary form, of one’ of the freezing tubes,_show 
ing a frozen ice column projected upwardly there 
from against one of the breaker plates by com 
pressed air from an accumulator, which is also 
shown in section in this ?gure; 

Fig. 6 is. a perspectiveview of atimeclock and 
associated cam mechanism and switches which 
are used to control certain of the operations» of 
the apparatus; 
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Fig. '7 is a wiring diagram and schematic view, 
showing the electrical hook-up of the operating 
elements; 

Fig. 8 is a detail view of a modi?ed form of ice 
breaker device; and 

Fig. 9 is a similar View of an ice crusher which 
may be used, if desired, in place of one or more 
of the ice breaker plates or devices. 
Referring ?rst to Figs. 3 and 5, the freezing 

tubes in which the ice is formed are indicated by 
the reference numerals ll, l2, l3 and i4. Imme 
diately above the top of these tubes there is an 
open-topped pan Hi to which water is supplied 
from a Water inlet pipe l6 through a control ves 
sel I‘! and connecting pipe H3. Said vessel I1 is 
on the same level as the pan l5 and contains a 
float valve I3 for controlling the inflow of water 
from said pipe l3, which may be connected with 
the city Water supply or any other suitable source 
of water. 
Water, when admitted to the pan l5, ?lls the 

tubes ||-|4, inclusive, and partially ?lls the pan 
l5 and vessel ll, whereupon the water supply is 
cut off by the ?oat valve [9. 
A jacket 2| is provided on each of the tubes 

| |-|4, inclusive, and serves both as an evaporator 
for freezing the ice and as an enclosure for hot 
gases by which the ice columns are freed from 
the inner walls of the tube, as will be explained 
later. 

Separate air accumulators 22 are provided, one 
for each of the tubes ll-M, inclusive, and are in 
open communication with the bottom ends of 
the latter through conduits 23, air being sup 
plied to said accumulators from an air storage ' 
tank 24 connected with a compressor unit gener 
ally indicated at 25. 
The refrigeration system comprises a standard 

compressor-condenser unit generally indicated at 
2B, the customary compressor, condenser, fan mo 
tor and fan being identi?ed by the reference 
numerals 21, 28, 29 and 30, respectively. 
On the freezing phase of the refrigeration 

cycle, refrigerant gas passes from the compressor 
through a discharge line 3| to the condenser 28, 
where the gas will be condensed into liquid form. 
From the condenser the refrigerant liquid ?ows 
through a conduit 32 into a receiver 33 and thence 
through a liquid line 34 to an expansion valve 
35, from which it passes through an inlet tube 
36 into the lower end of the jacket 2| on the 
tube ||. When a plurality of such tubes are 
employed as shown, and as would be the case in 
common practice, connecting tubes 37 are em 
ployed for connecting the several evaporators in 
series. The ?rst of said connecting tubes extends 
from the upper end of the jacket 2| of the ?rst 
freezing tube II to the lower end of the jacket 
2| of the second freezing tube l2 and the suc 
ceeding connecting tubes are similarly related to 
the succeeding freezer tubes. It will thus be evi 
dent that the refrigerant liquid passes upwardly 
through the first evaporator, then downwardly 
into the lower part of the second evaporator, up 
wardly therethrough and downwardly to the bot 
tom of the next evaporator, etc. 
From the top of the last of the series of freezer 

tubes a suction or return line 38 leads back to 
the compressor-condenser unit, entering the low 
side of the compressor at 39. 
A hot gas line 4| extends upwardly from the 

compressor discharge line 3| and has a solenoid 
valve 42 therein which is closed during the above 
described freezing phase of the refrigeration cy~ 
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cle. After the ice is frozen in the tubes ||-l4, 78 

4 
said valve 42 is opened, in manner which will 
be hereinafter described, and the hot gases, in 
stead of passing to the condenser 28, will then 
pass upwardly through the line 4| into the ?rst 
of a series of upper defrosting jackets 43, one 
of which is provided on'each of the freezing tubes 
| |-|4, inclusive, near the upper end thereof. 
Connecting tubes 44 are provided between said 

jackets 43 and a connecting line 45 extends from 
the last of said jackets to the ?rst of a series of 
defrosting jackets 48, one of which is provided 
on each of the tubes ||-|4, inclusive, near the 
lower end thereof. Connecting tubes 41 are pro 
vided between said jackets 46 and a connecting 
line 48 extends from the last jacket of this series 
to a T 43 in the tube 35 which leads into the 
evaporator jacket 2| on the freezer tube H. 
The course of the hot gases from this point on is 
the same as that of the refrigerant liquid on the 
freezing phase of the cycle, ending in the suction 
line 38 leading back to the compressor 27. 
Compressed air from the storage tank 24 is 

supplied to the accumulators 22 at the proper 
times and under the proper pressures through 
either a branch line 5| or a branch line 52, both 
leading to an air line 53 which in turn leads to 
a manifold 54 from which the air is directed into 
the accumulators through air restrictors 55- and 
conduits 56, the latter opening, respectively, into 
the tops of said accumulators 22. Check valves 
51 are, or may be, provided in said conduits 55. 
A low pressure air regulator 53, having a man 

ually operable setting member 551 for determin 
ing the size of the air passage or aperture therein, 
is provided in the branch air line 5|, in which 
there is also a solenoid valve 6|. A similar high 
pressure regulator 62, with setting member 63, 
is provided in the branch air line 52, which 
likewise includes a solenoid valve 64. Said valves 
6| and 64 are controlled, in manner which will 
be hereinafter set forth, to determine when air 
shall be transferred from the storage tank 24 
to the accumulators 22 and whether it shall pass 
through the low pressure regulator 58 or the high 
pressure regulator 62. 
The air compressor unit 25 comprises a pump 

65 driven by a motor 65 having driving connec 
tion therewith through a belt 61, taking over 
sheaves 63 and 69 on the motor and pump shafts, 
respectively. The pump 65 is connected with the 
storage tank 24 by means of a tube 1| in which 
a' check valve 12 is, or may be, placed. Said 
tube ‘1| ‘communicates with the storage tank 
through a T ?tting 13, to which is also con 
nected a small tube 14 leading to an air com 
pressor control 75 (see Fig. 7), which includes a 
switch (to be later described) arranged to be 
opened by pressure in the tube T4 when the de 
sired pressure in the storage tank 24 has been 
reached. 
A cold control 76 is connected by a capillary 

tube 11 with a thermal bulb 18 which is clamped 
to the jacket 2| of the freezing tube ||. The 
function of this device will be explained in the, 
later description of the wiring diagram of Fig. 7 
and in the statement of the operation of the 
machine hereinafter contained. Likewise a bulb 
19 is clamped to the suction line 38 and is con 
nected by a capillary tube 8| with the expansion 
valve 35 to provide for the conventional thermal 
control of such a valve to cause the ori?ce thereof 
to open to a greater extent when there is a rela 
tively high temperature in the line 38 than when 
there is a relatively low temperature therein. 

' Positioned above each of the freezing tubes 
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I I-"I54‘v is an angular-‘breaker plate'82. As shown",v 
these plates? are! adjustably- clamped‘, by‘ bolts 
or? screws!» 83’2 to‘ the" inside of the back wall or 
the pan I-5. As-the ice columns, identi?ed by 
the numeral 80, are forcibly projected upwardly 
and‘ out of said tubes II-I4, the’ ice will be 
broken~into1lengths 90, corresponding to the 
distance} between the top of the tube and the 
point of contact- with the breakerv plate, the 
transverse line- of the break being‘ indicated by 
a~dash~1ine in Fig. 5. The broken-off pieces-or 
lump‘s'of' ic‘e will be directed over a .frontinclined 
wall>84 of thefpan' I5 and into a/bin 85‘ (see Fig". 1) 
in the cabinet-in‘which the-mechanism? isihoused. 
The‘ cabinet? just- mentioned comprises an" in-> 

sulating“ back wall 86, front wall 81‘, in an i-‘n 
clined’ upper’ portion‘ of which thereli's‘ a. hinged 
door 68. and3 side‘ walls 89 (see Fig. 2), a dome 
9I-, whichmay be removable ifv desired, beingv 
employed to enclose-the pan I5 and other‘ parts 
at the topi'of the structure. 
A machinery compartment 92 is provided in 

the lower front- part of the cabinet, the same 
being formed by a vertical partition 93 and a‘ 
horizontal partition 94, said compartment‘ having 
a door or removable panel I00 at the front 
thereof; also‘ sidewalls IBM and I00b (Fig. 2), 
and a ?oor‘ I00c' on which the machinery is 
supported’. The cabinet is provided at the bot— 
tom with a ?anged base member IIO. 
An arcu'atelhood- 95- is provided over the pan 

I5 to direct-the broken off i'ce pieces downwardly 
onto‘v a guide‘ member 96' provided at the upper 
end of'a sheet- metal back‘ wall 91 of the bin 85. 

Instead- of the breaker plates 82, rotatable 
breaker members 98, shown in Fig. 8, might be 
employed at the tops of the tubes if preferred. 
Suchmembe'rs may comprise radial arms 99 and 
a‘ hub IOI rotatably' mounted on a stub shaft 
I02, the arrangement being‘ such that when the 
ice column strikes one of said arms a piece of 
iceis broken o?' andv the nextarm is brought into 
position to‘ be‘ struck by the upwardly moving 
column, etc.,' until the column is completely 
ejected and. broken into‘ pieces of the desired’ 
length. 

Also, if desired, the ice proceeding from one or 
more of‘ thetubes may be crushed or cracked by 
means of spiked or toothed wheels I03 (see Fig. 
9) rotatably'mounted in brackets I04 at the‘ top 
of thertube. the. spikesor teeth of said wheels ex 
tending into the path of the ice column so that the 
latter is crushed or cracked as it is- ejected from 
the tube.v ’ , 

In the upper part of the ice bin 65 there is 
a thermal bulb I04 (see Fig. 1) connected by a 
capillary tube I05 with a bellows I06, shown in 
Fig; 7, of an: ice‘ bin cold control. device, said 
bellows being located in a control box. I01 in the 
machinery compartment 92, diagrammatically 
shown in Fig. 1. 

Also located. in said control box I0‘! is a time 
clock (see Figs. 6' and 7') comprising a motor 
I08 arranged to drive a shaft I09‘ carrying cam 
members III and H2’ adapted to‘ coact' with‘ 
arms “'3 and‘ H4, respectively, mounted on 
switch housings‘ II5 and H6 and normally held 
in raised positions by springsv I I3’ and I I4’. The 
cam II 3 is connected to operate a‘ three-pole 
switch IIT in the electricv circuit shown in Fig. '7 
of the drawings, and the cam H4 is similarly 
connected to‘ operate a two-pole switch H8 in 
said‘ circuit. , 
In said‘ wiring diagram of said Fig. 7f, a start 

ing switch N9, arranged; in practice in" a can» 
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venientll‘ocation for manual-v operation, isls'h'own 
in the electricv power line :c-y-,. and a second.v 
main line switch I2I' is shown in. conjunction. 
with the bellows I06 of the- ice bin. cold control. 
hereinabove mentioned. 
A spring-closed two-pole switch I22 is shown‘. 

in- operative’ relation to a'bellowsi I23 of. the? air 
pump control-15,. and‘ a two-pole switch I24 is 
shown in position- to be operated by a- bellows. 
I25 of the‘ cold‘ control ‘I6. 
The air compressor unit 25 and the refrigeraz 

tion unit 26 are; alsov shown in this diagram, 
as are’ the hot gas‘ solenoid valve- 42? and- air‘ 
pressure'lcontrol valves el- and 64, both of which". 
are solenoid-operated as previously‘ mentioned} 
The’ operation. or the machine will now» briefly‘ described. , H 

Upon closing" or the main line switch I la, the‘ 
refrigeration unit 26 win begin to operate, assume 
ing a warm temperature in the ice bin and com 
sequently theprior automatic closing of the 
switch I2I under the control of the thermal bulb 
I04 in said bin and bellows I06 which" is con?‘ 
nected therewith by- the thermal ?uid conduit? 
I05. Simultaneously-the air compressor unit. 25 
will be set into operation since it will then be 
connected to the line‘ through the normally closed 
switch I22. 7 

if‘ the system is not already ?lled with water‘ 
(due to previous operation), a cut-off valve (not 
shown) in the intake pipe IE will be opened 
at the appropriate time and water will flow‘ 
through the vessel i1 and pan I5 into the tubes 
II-I4 until the latter‘ are‘ ?lled and the‘ normal 
water level in said pan II5 (see Fig. 5) and vessel 
IT has been reached, at which time the in?ow 
will be cut off by the ?oat valve I9 in said vessel 
I'I. Air under pressure in the accumulators 22 
will support the columns of water in the‘ tubes 
II-I4 so that the bottom of such columns will 
be about at the point indicated in Figs. 4_ and 5‘. 
The hot gas solenoid valve‘ 42 will be closed at 

this time and therefore the operation of the 
refrigeration unit will cause refrigerant gas to 

condenser 28 where it will be condensed into‘a 
liquid in the well known manner. The re‘ 
frigerant liquid ?ows from the condenser into 
the receiver 33 from which it ?ows through the 
pipe 34 to the expansion valve 35‘. From thev 
latter it flows through the pipe 36 into the‘ lower 
end of the jacket 2I on the freezing tube II', as‘ 
best shown'in Fig‘. 4'. The refrigerant liquid 
?ows upwardly in‘ the space between the inner 
wall of said jacket and the outer wall of‘ the 
said tube II. These elements thus forman» 
evaporator for the purpose of freezing the water 
within the tube II. _ 

The‘ refrigerant liquid passes from the top‘ 
of the jacket 2I on said tube II downwardly 
to the bottom of the jacket 2I on the’ tube I2, 
thence upwardly through the jacket of the latter 
tube. In like manner it passes through the 
evaporators for the third and fourth tubes, if 
four tubes be used as in the embodiment of the 
invention shown in the drawings‘. It will be 
understood that any‘ desired number of freezing 
tubes may be employedv according to the capacity 
desired. Furthermore, it might be that for cer 
tain uses, such as a domestic use, only one freez 
ing tube would be required, in which case‘ the 
plural terminology used herein and in the claims 
would be understood to be‘ in the singular. 
From the last’ of the four freezing. tubes shown 

. the" refrigerant‘ gas passes‘. intov thev~ suction- line 

be pumped from the compressor 21 into the‘ 
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38 and returns through it to the compressor 21, 
entering the latter on the low side thereof at 
the point indicated by the reference numeral 
39. The freezing cycle continues, with the re 
frigerant following this course, until the water 
in the tubes II-I4 is completely frozen. 
During the freezing cycle some air from the 

storage tank 24 will flow through the low pres 
sure regulator 588 and solenoid valve 6|, which 
will be open at this time, and thence through the 
air line 53, manifold 54, restrictors 55, pipes 
55 and check valves 5'! into the accumulators 22. 
The check valves prevent the air from ?owing 
backward out of the accumulators and thus 
make the action in each tube entirely inde 
pendent of vthe others. While use of the check 
valves will probably ordinarily be desired the 
slow ?ow of air through the restrictors 55 may 
bev found to afford sui?cient check in some in 
stances. , 

.As previously noted, each accumulator is in 
open communication with the bottom of its as 
sociated freezing tube. When pressure of the 
air has been built up to slightly more than at 
mospheric pressure air will rise upwardly through 
the water in the freezing tubes H44 and the 
pan I5 in bubbles, indicated by the numeral 
I 26 in Fig. 4. This will displace some of the 
Water from said tubes into the pan, but gravity 
and atmospheric pressure on the water in the 
pan will cause a like amount of displaced water 
to fall back down the freezing tubes. This ac 
tion is continuous and very rapid, thus creating 
a turbulent condition which will result in the 
water ‘freezing clear. 
As the ice freezes from the outside in, the air 

continues to pass through the central opening, 
as shown in the righthand tube in Fig. 4 . 
When the refrigerating action has proceeded 

to the point that the water in the tubes is near 
ly all frozen and a predetermined low tempera 
ture has been reached the fluid in the thermal 
bulb ‘I8 on the jacket 2| of the tube I i will cause 
the bellows I25 of the cold control 15 to_close 
the switch I24. As shown in Fig. 7,‘this will 
start operation of the motor I08 of the time 
clock illustrated in this ?gure and in Fig. 6. 
When the time clock shaft I68 has been rotated 

to the point that the cam III thereon contacts 
and depresses the switch lever II3, the switch . 
II‘! will be actuated. This will open a circuit 
comprising wires I 21 and I28 and will close a 
circuit comprising said wire I28 and a wire 
I-_29.- The result of this operation will be to by 
pass the cold control ‘I6 and deenergize the sole 
noid of the low pressure air valve 6L; thereby 
closing this valve and thus stopping all air from 
entering the accumulators 22. Shortly there 
after the ?ow of air bubbles through the center 
openings of the ice columns will cease and the 
water in such openings will freeze, thus making 
solid columns of ice in the tubes II-I4. 

Continued rotation of the time clock shaft H39 
will bring the cam II2 into contact with the 
switch arm II4 todepress the same and cause 
the switch II8 to "be closed. This completes a 
circuit comprising the wire I28 and a wire I3l, 
in which circuit the solenoids of the hot gas 
valve Y42 and the high pressure air valve 64 are 
included. These two valves will thereupon be 
opened. 
The opening of the hot gas valve 42 will cause 

the hot refrigerant gas to by-pass the condenser 
28 and, following the path of least resistance, 
now upwardly through the conduit 4I which 
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opens into the upper defrosting jacket 43 on the 
freezing tube II. From this jacket the hot gas 
flows through the ?rst connecting pipe 44 and 
thence through the remaining defrosting jackets 
43 and connecting pipes 44. From the last of 
the defrosting jackets 43 the hot gas is con 
ducted through the line 45 to the ?rst of the 
lower defrosting jackets 46. It travels through 
these jackets and the connecting tubes 41 in 
the obvious course andfrom the last of said 
jackets 46 it is conveyed by the pipe 48 to the 
T 49 in the pipe 36. By-passing the expansion 
valve 35, it passes into the lower end of the ?rst 
jacket 2| and then follows the same course as 

P g the refrigerant gas on the freezing cycle, ?nal 
ly entering the suction line 38 and returning to 
the compressor 21, after which the cycle is re 
peated. The hot gases will thus first free the 
upper projecting ends of the ice columns, then 
the lower projecting ends thereof and ?nally 
the main body of the columns, from the walls of 
the tubes II-I4. 
During the defrosting cycle the rise in the tem 

perature will cause the bulb ‘I8 and bellows I25 
to open the switch I24 of the cold control ‘I6; but 
this control will still be by-passed and the motor 
I08 of the time clock will continue to operate. , 

It will be recalled that the high pressure air 
valve 64 was opened simultaneously with the 
opening of the hot gas valve 42. Flow of air 
through the high pressure regulator 62 and 
said valve 64 will cause a relatively high pres 
sure to ;»build up in the accumulators 22 since 
after the ice columns are completely frozen 
(which will have occurred before the high pres 
sure air valve 64 is opened) the ice will obstruct 
the passage of the air through the freezing tubes 
I I-I 4 and it cannot back out because of the check 
valves 51 (or would do so only very slowly through 
the restrictors 55 if the check valves were not 
employed). 
As soon as the ice columns 80 are freed from 

the walls of the tubes I I-I4, they will be forcibly 
projected upwardly by the pressure of the air 
in the accumulators 22, the upper ends of the col 
umns striking the breaker plates 82 (or the 
breaker device 98 or crushers I03 as the case may 
be), and the action continuing until the columns 
are completely broken up into pieces of prede 
termined small size. The broken off pieces will 
be directed into the storage bin by the hood 95 
and guide 96 previously described. 
The operation of the shaft I09 and cams II I 

and I I2 thereon is so timed that shortly after the 
freezing and ejection of the ice columns is com 
pleted the switch lever I I4 is released by the camv 
I I2, restoring the switch I I8 to its initial position. 
The opening of said switch III! will permit the 
hot gas solenoid valve 42 and the high pressure 
solenoid valve 64 to close. 

‘ The closing of said valve 42 will stop the flow 
of hot gas therethrough and cause such gas to 
be directed into the condenser 28, thus again 
starting the freezing cycle. 
Upon the closing of the high pressure air valve 

64, the flow of air into the accumulators 22, and 
thence into the freezing tubes II-I4, will be cut 
off and the pressure in the said tubes will be so 
reduced that water can flow from the pan I5 into, 
the tubes to ?ll the same. Lowering of the water 
level in said pan will cause a corresponding low 
ering of the level in the vessel II, with conse 
quent opening of the ?oat valve I9. When the 
system has ?lled with. water to the desired extentv 
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the in?ow will becut offby the action of said. ?oat 
valve .19. 
Continued rotation of the time clock shaft I09 

will next cause the release of the switch lever 
H3, with resultant restoration of the switch HT 
to its original position. In such position the cir 
cuit l28—l29 will be opened and the circuit 
|2'l--I28 will be closed. This will .deenergize the 
motor I08 of the timeclock, stopping the opera 
tion of the latter, and will energize the solenoid 
of the low pressure air valve 6|, causing the lat 
ter to .open and again admit air under lowvpres 
sure to the accumulators 22. At- the same time 
the by-pass of the cold control 16 will be broken 
so that when the temperature is again sufficiently 
reduced in the freezing tubes H-I4, said cold 
control (functioning through the bulb 18 and 
bellows I25) ‘may operate to energize the motor 
I08 :and start another cycle ,of operationof the 
time clock. 
,Itremains only to'point .out‘that when theice 

has accumulated in the bin 85 to the point that 
the temperature in the vicinity of the bulb I04 
is reduced sufficiently to operate the bellows I136 
of the ice bin control, the switch 12] will be 
opened and the operation of the machine stopped. 
When the ‘temperature in the area of said bulb 
is again substantially raised, by removal of ice 
from the bin or by meltage, said switch I2l will 
automaticallv close and operationof the machine 
will be ‘resumed. ~ 
In Fig. '7 certain legends have been used fo 

clarity, including indications, in connection with 
the solenoid valves BI and 84, of ‘approximate 
accumulator airpressures which we have found 
suitable for the freezing stage and the electing 
stage, respectively, of the operation of the ma 
chine. 'It is to be understood, of course, that 
these are by way of example only and may be 
varied ‘as the conditions of ‘use of the machine 
may require or make desirable. 

It will also be understood that we do not in 
tend to be limited to the particular embodiment 
of the invention illustrated and ‘herein described, 
but desire the appended claims to cover all other 
embodiments and all modi?cations of the ma 
chine which are within the spirit and scope of 
Your invention. 
We claim: I 

-l. A machine for producing ice in'small pieces, 
comprising: a nb'ralitv of freezing tubes: means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; 
a refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in 
said tubes and thawing the same loose from 
the tubes on alternate phases of the refrigeration 
cycle. respectively: devices whereby air pressure 
is applied to the ice columns at one end there» 
of and independently of the water supply means 
to forcibly eject the same from said tubes when 
then {We freed tharefrnm_ Said dnvimag (mmnrig 
ing a pluralitv of air accumulators, one for each 
freezing tube, a source of air supply that is 
independent of the water supply means and - 
connections between the source of air supply 
and the several accumulators constructed to sep 
aratelv deliver air to the lower portions of the 
accumulators in timed sequences; and breaker 
members against which said ice columns impinge 
when so ejected, such members being arranged 
to cause the ice to be thereupon broken into 
pieces of predetermined small size. 

2. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 

10 

15 

20 

30 

45 

50 

55 

10 
.for intermittently supplying water to said tubes 
vin controlled amounts as required for freezing; 
a refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in 
said tubes and freeing the same from the tubes 
on alternate phases of the refrigeration cycle, 
respectively; devices whereby air pressure is ap 
plied to the ice columns at one end thereof to 
forcibly eject the same from said tubes when 
they are freed therefrom, said devices including 
a separate accumulator and an individual air 
restrictor inlet thereto for each tube, whereby 
independent andsubstantially equal compressed 
air charge is applied to each column to ,cause 
such ejection thereof; and breaker members 
against which said ice columns impinge when 
so ejected, suchmembers being arranged to cause 
the ice to be thereupon broken into pieces of 
predetermined small size. 

3. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; 
a refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in 
said tubes and freeing the same from the tubes 
on alternatephases of the refrigeration cycle, 
respectively; an air compressor system and con 
trols therefor whereby air is supplied under low 
pressure to said tubes to cause agitation of the 
water therein while the same is freezing and 
under high pressure after the ice columns are 
frozen in the tubes to forcibly eject said ice 
columns from the tubes when they are freed 
therefrom; and breaker members against which 
such ice columns impinge when sov ejected, such 
members being arranged to cause the ice to be 
thereupon broken into pieces .of predetermined 
small size. 

4. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying Water to said tubes 
in controlled amounts as required for freezing; 
a refrigeration'system and controls therefor ar 
ranged to cause freezing of columns of ice in 
said tubes and freeing the same from the tubes 
on alternate ‘phases of the refrigeration cycle, 
respectively; an air compressor system and con 
trols ‘therefor whereby air is supplied under low 
pressure to said tubes to cause agitation of the 
Water therein while the same is freezing and 
under high pressure after the ice columns are 
frozen in the tubes to forcibly eject said ice 
columns from the tubes when they are freed 
therefrom, said system including a separate ac 
cumulator and an individual air restrictor inlet 
thereto for each tube, whereby an independent 
compressed air flow is provided therefor to cause 
such agitation of the water therein, and an in 
dependent and substantially equal compressed 
air charge is applied to each column to cause 
such ejection thereof; and breaker member 
against which such ice columns impinge when 
so ejected, such members being‘ arranged to cause 
the vice to be thereupon broken into pieces of 
predetermined small size. 

5. Annachine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying Water to said tubes 
in controlled amounts as required for freezing; 
a refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in 
said tubes and freeing the same from the tubes 
on alternate phases of the refrigeration cycle, 

' respectively; devices, including one or more re 
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ceptacles for air under pressure, whereby air 
pressure is applied to the columns at one end 
thereof and independently of the water supply 
means to forcibly eject the same from said tubes 
when they are freed therefrom; and breaker 
members against which said ice columns impinge 
when so ejected, such members being arranged 
to cause the ice to be thereupon broken into 
pieces of predetermined small size. 

6. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes: means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; a 
refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in said 
tubes and freeing the same from the tubes on 
alternate phases of the refrigeration cycle. respec 
tively: devices whereby air is supplied to the tubes 
under low pressure to cause agitation of the water 
while the same is freezing, and under high pres 
sure after the ice columns are frozen and upon 
their being freed from the walls of the tubes to 
forcibly eiect the same from the tubes, said de 
vices comprising a source of air supply. air con 
ducting means between the source of air supply 
and the lower portions of the tubes, pressure 
control elements in the air conducting means and 
timing means for the pressure control means 
which determines the time in the cycle of oper 
ation at which the low and high pressures are 
respectively applied to the tubes: and breaker 
members against which the columns impinge 
when so eiected, such members being arranged to 
cause the ice to be thereupon broken into pieces 
of predetermined small size. 

7. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes: means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; a 
refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in said 
tubes and freeing the same from the tubes on 
alternate phases of the refrigeration cycle, re 
spectively: devices, including an air accumulator 
for each freezing tube, a source of air supply that 
is independent of the water supply and connec 
tions for supplying air individually and separate 
ly to the lower portions of each of the accumu 
lators from the source of air supply whereby air 
pressure is applied to the columns at one end 
thereof to forcibly eject the same from said tubes 
when they are freed therefrom; and breaker 
members against which the columns impinge 
when so elected, such members being arranged 
to cause the ice to be thereupon broken into 
pieces of predetermined small size and being ad~ 
justably mounted whereby the size of such pieces 
may be varied by adjusting the position of said 
members. 

8. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; a 
refrigeration system and controls therefore ar 
ranged to cause freezing of columns of ice in 
said tubes and freeing the same from the tubes 
on alternate phases of the refrigeration cycle, 
respectively; a source of air under pressure; con 
trol devices for causing air from said source to be 
admitted to the tubes to cause agitation of the 
water therein during the greater part of the freez 
ing period and for causing such air supply to be 
cut off near the end of such period to permit the 
water at the center of the ice columns to freeze; 
means for forcibly ejecting the completely frozen 
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ice columns from said tubes when they are freed 
therefrom; and breaker members against which 
said ice columns impinge when so ejected, such 
members being arranged to cause the ice to be 
thereupon broken into pieces of predetermined 
small size. 

9. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying water to said tubes in 
controlled amounts as required for freezing; a 
refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in said 
tubes and freeing the same from the tubes on 
alternate phases of the refrigeration cycle, re 
spectively; jackets on said tubes providing a space 
through which refrigerant gas and warm gas may 
be alternately circulated to provide successive 
freezing and freeing of such ice columns; a valve 
for controlling the successive admission of said 
refrigerant gas and said warm gas to said space, 
said controls including a thermally operated de 
vice responsive to the temperature in said space 
when the freezing of the ice columns in the tubes 
has been substantially completed to cause the 
opening of said valve and consequent admission 
of hot gas to said space to thereby free said ice 
columns from said tubes; devices independent of 
the water supply whereby air pressure is applied 
to the ice columns at one end thereof to forcibly 
eject the same from said tubes when they are 
freed therefrom, said devices comprising a plural 
ity of air accumulators, one for each freezing tube, 
a source of air supply that is independent of the 
water supply means and connections between the 
source of air supply and the several accumulators 
constructed to separately deliver air to the lower 
portion of each accumulator; and breaker mem 
bers against which said ice columns impinge when 
so ejected, such members being arranged to cause 
the ice to be thereupon broken into pieces of 
predetermined small size. 

10. A machine for producing ice in small pieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; a 
refrigeration system and controls therefor ar 
ranged to cause freezing of columns of ice in said 
tubes and freeing the same from the tubes on 
alternate phases of the refrigeration cycle, re~ 
spectively; jackets on said tubes providing a space 
through which refrigerant gas and warm gas may 
be alternately circulated to provide successive 
freezing and freeing of such ice columns; a valve 
for controlling the successive admission of said re 
frigerant gas and said warm gas to said space, said 
controls including a thermally operated device 
responsive to the temperature in said space when 
the freezing of the ice columns in the tubes has 
been substantially completed to cause the opening 
of said valve and consequent admission of hot 
gas to said space to thereby free said ice columns 
from said tubes; devices independent of the 
water supply whereby air pressure is applied to 
the ice columns at one end thereof to forcibly 
eject the same from said tubes when they are 
freed therefrom, said devices comprising a plu~ 
rality of air accumulators, one for each freezing 
tube, a source of air supply that is independent of 
the water supply means and connections between 
the source of air supply and the several accumu 
lators constructed to separately deliver air to the 
lower portion of each accumulator; and breaker 
members against which said ice columns impinge 
when so ejected, such members being arranged 
to cause the ice to be thereupon broken into 
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pieces 'of predetermined small size; said controls 
‘also ‘including a time clock mechanism arranged 
to be set into operation by said thermally operated 
device‘and to control the operations of the ma 
chine subsequent to the operation of said device, 
including the reconditioning of the mechanism 
for the next cycle of operation. 

11. A machine for producing ice in smallpieces, 
comprising: a plurality of freezing tubes; means 
for intermittently supplying water to said tubes 
in controlled amounts as required for freezing; 
a refrigeration system and controls therefor, in 
cluding a time clock mechanism, arranged to 
causefreezing of columns of ice in said tubes 'and 
freeing the same from the tubes on alternate 
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phases of the ‘refrigeration cycle. respectively; an . 
air compressor system and controls therefor 
whereby air is supplied under low'pressure to said 
tubes to cause agitation of the water therein 
while the same is freezing and under high pres 
sure after the ice columns are frozen in the tubes 
to forcibly eject said ice columns from the tubes 
when they are freed therefrom; and breaker 
members against which such ice columns impinge 
when so ejected, such members being arranged 
to cause the ice to be thereupon broken into pieces 
of predetermined small size. 

12. In an ice making machine: a plurality of 
freezing tubes; means for freezing ice in said 
tubes and freeing the same form the walls of the 
tubes; air pressure means for ejecting the freed 
ice columns from the tubes. including air ac 
cumulators and closed conduits communicably 
connecting said accumulators, respectively, with 
said tubes; and means for supplying compressed “ 
air to said accumulators, including a separate 
inlet for each tube in an air restrictor in the 
nature of a capillary tube in each of said inlets. 

13. The herein described method of producing 
ice in small pieces, which comprises: freezing 
water in elongated tubes having open discharge 
ends, to thereby produce elongated columns of 
ice in said tubes; subjecting said tubes to a de 
frosting action adjacent their outer ends to re. 
lease the outer end portions of said frozen columns 
from their engagement with the walls of said 
tubes; then subjecting the central portions of 
said columns to a defrosting action; and applying 
ejecting air pressure in an enclosed space to'the 
inner ends of said columns to eject the columns 
from said tubes. 

14. The herein described method of producing 
ice in small pieces, which comprises: freezing 
Water in elongated tubes having open discharge 
ends, to thereby produce elongated columns of 
ice in said tubes; subjecting said tubes to a de 
frosting action adjacent their outer ends to re 
lease the outer end portions of said frozen col 
umns from their engagement with the walls of 
said tubes; then subjecting the central portions 
of said columns to a defrosting action; applying 
an ejecting pressure to the inner ends of said 
columns to forcibly eject the columns from said 
tubes and directing the ejected columns endwise 
against surfaces shaped to laterally de?ect the 
end portions of said columns under the momentum 
of such ejection. 

15. The herein described method of producing 
ice in small pieces, which comprises: freezing 
water in elongated‘tubes having open discharge 
ends, to thereby produce elongated columns of 
ice in said tubes; subjecting said tubes to a de 
frosting action adjacent their end portions to 
first release said end portions of the frozen col 
umns from their engagement with the walls of 
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saidtubes; thereaftersubjecting the intermediate 
portions of said containers to a defrosting action 
to effect ?nal release of said frozen columns; vap 
plying pressure to the inner ends of said columns 
of such intensity as to speedily propel them from 
the open ends of the tubes; and effecting the 
successive breaking off of the ends of said columns 
by impinging them under their propelled move 
ment against surfaces shaped to laterally de?ect 
them under such impingement. . 

16. A machine of the character described com 
prising a plurality of substantially vertical open 
ended tubes, means for freezing water therein 
‘to provide slender columns of ice, means for de 
frosting the exterior of the tubes to release the 
columns of ice, an independent source of elastic 
pressure ?uid supply for each tube and means ‘for 
connecting the same to the bottom of its tube. 
said pressure supply supplying pressure in such 
degree and through such time as to forcibly eject 
the column of ice from the tube and an ice break 
ing means disposed in the path of the ejected 
ice to be engaged thereby and shaped to break 
the columns of ice into smaller pieces under the 
momentum of the ejected ice columns. 

17. A machine of the character described com 
prising a plurality of vertical open ended tubes, 
means for supplying water thereto, means for 
freezing the Water therein into elongated columns 
of ice, means for defrosting the said tubes to 
release the ice therefrom, a source of elastic 
pressure ?uid and means for independently in 
troducing the same into the tubes and beneath 
the ice columns in such volume and at such 
pressure as to forcibly propel the columns of ice 
‘from the tubes and de?ecting elements disposed 
in the path of the ejected ice against which the 
ice impinges as it is ejected and by which the. 
upper ends of the ice columns are laterally de 
?ected to snap them into smaller masses, said 
de?ecting elements having faces disposed oblique 
ly of the axis of the said tubes and obliquely of 
the line of travel of the ejected columns of ice. 

18. A machine of the character described com 
, prising a plurality of vertical open ended tubes. 
means for supplying water thereto, means for 
freezing the water therein, means for defrosting 
the said tubes to release the ice therefrom, means 
for forcibly propelling the columns of ice from 
the tubes and de?ecting elements disposed in the 
path of the ejected ice against which the ice 
impinges as it is ejected and by which the upper 
ends of the ice columns are laterally de?ected to 
snap them into smaller masses, said de?ecting 
elements comprising plate like parts having sur 
faces which overlie the upper ends of the tubes, 
in spaced relation thereto, and which surfaces lie 
at such an angle to the axial lines of the tubes 
that the ends of the columns are successfully 
snapped off by impingement thereagainst and 
lateral de?ection thereby. 

19. The herein described method of producing 
ice cubes which consists of introducing water into 
a vertical tube which has its upper end open, sub 
jecting the exterior of the tube to freezing action 
to produce an elongated column of ice, subjecting 
the exterior of the tube to the action of a heating 
medium to effect a partial defrosting action to 
release the column of ice from the tube, intro 
ducing an elastic pressure fluid into the tube and 
beneath the column of ice in such volume and 
at such pressure as to quickly and forcibly eject 
the same from the top of the tube into engage 
ment with ice breaking means and breaking the 
ejected column into a multiplicity of pieces under 
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the momentum and velocity imparted thereto by 
the said pressure ?uid. 

20. A machine of the character described com 
prising a plurality of vertical open ended tubes, 
means for supplying Water thereto, means for 
freezing the water therein, means for defrosting 
the said tubes to release the ice therefrom, a 
source of pressure ?uid supply connected to said 
tubes and supplying pressure for forcibly pro 
pelling the columns of ice from the tubes and ice 
breaking members disposed in position to be en 
gaged by the columns of ice as they are ejected 
from the tubes, said breaking members being 
shaped to crack ice into a multiplicity of smaller 
pieces under the impact of the forcibly ejected ice. 

21. The herein described method which con 
sists of freezing ice in the form of elongated 
columns, in open ended containers, thawing the 
columns only enough to release them from the 
container walls and then propelling the columns 
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at high velocity and momentum from the con 
tainers and against abutments to break them into 
a multiplicity of smaller pieces. 

AARON LEE. 
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