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To all whom it may concern: 
Be it known that , HERMAN S. ii. Li'R, 

a citizen of the United States, residing in 
the city and county of San Francisco and 
State of California, have invented a cers 
tain new and useful improvement in ice 
Riachines, of which the following is a full, 
clear, and exact description, such as will 
enable those skilled in the are to which it 
appertains to make and use the saine. 
My invention relates to ice machines for 

producing tubular blocks of ice wherein a 
tubular chamber is first, cooled and then 
sprayed with water whereby a tubular cake 
of ice may be produced; and the objects 
of nay invention a re 

First, te provide ar: improved ice ma 
chine adapted to produce tubular blocks of 
ice; 

Second, to provide an improved ice Mana 
chine adapted to produce blocks of ice hav 
ing a maximum radiating Stiriace with a 
minimum quantity of ice; 
Third, to provide an improved ice Ina 

chine adapted to produce a block of ice 
within the shortest possible 
suickly congealig water in layers or lami 
inations as the same is spr:yed onto the 
cooled wails of a sealed chainber; 

fourth. ito provide an improved ice ina 
chine adapïed É3 more effectively, Quickly 
and economically produce a block or cake 
of ice by first reducing the atmospheric pres 
sire within the cooing chambers; and 

iFifth, to provide an inaproved ice machine 
wherein the reduction of atmospheric pres. 
sure within the cooling chamber may be 
utilized to draw the liquid to be frozen into 
said chamber. 

2 accomplish these and other objects by 
means of the device disclosed in the draw 
ings forming a part of the present, specifica 
tion, wherein like characters Ci reference are 
used to designate similar parts throughout 
the said specification and drawings, and in 
which- . 

Figure is a broken plan view of nay in. 
proved ice machine disclosing one of the 
congealing chambers and the connections be 
šºeen the varios and severai nembers or 
parts of the said machine. 

Fig. 2 is a broker side elevation of Fig. 
i disclosing one of the sealed cooling or con 
geaing chambers and the spraying nozzle 
therein connected to the ramp and water 
S?ppy. 

Speciáication of Eetters?atent. 

peried by 

is an end elevatici: p3rtly broken 
an Exte:'io'i', wie\{ 9í Cille 

chambers and is 

4. is a broken perspective view of a : - ?- .? .-- - ' • ??+ '? . piece oë tubula lice as produced by Hy iiri 
proved ice inachine. 
The present state o che art discoses vari 

ois devices and inachies for producing 8 s 
blocks or cakes of ice generally rectangular . 

?? ? ??? ?"? 

in shape. a producing this form of ice a, 
container is first filled with water 3 ind ex 
posed to a lovered emperature antil the 
entire quantity of water as hecome con 
gealed or frozen. This not only requires 
the expenditure of considerabie energy for 
a prolonged period i) at is expensive, con 
paratively, and t{ltìmately produces a block 
or cake of ice having a comparatively smail a 
radiating surface in proportion to the mass 
or quantity of ice produced. 
Ás a radiating surfa Ce Cr 

or block of ice is an impor: 
factor is the ari of reri2. 
ficial ice inviciying exi?teras 
propose to profitice I titt bliziar ca. 
ing less mass aid a greate: 
face thereby reducing the tipe and cost sé 

the aficiency gi said 

tea of a cake 
i žici economic 
????by ? 
i e?ticieFey Å. 
(3 of ice hay 

qi tired aid increasing 
cake of ice by MAE 
innsy he described 

i 3 eilerrig i 
ticularly te Fig. 2 : 
or disclosing the g 
parts and their coi 
functions, the aimera 
a box or housing with 
of which is containe: 3 h. 
cof substaitially tubular cc 
bers 4. detachia?o?y inserte: 
the saidi cortai: : 
from the cover 6 

?c t????? ????????? 
a concentrically disposed 
said spraying hiozzie 
means Qi a suitable s!? 
nections 9, which in 
means of a suitabie" R 
cock 2, one port ci whic:; i3 connected by 
means of a suitable cozieci.it is 4 to Q3) e side 
of the easing is coatiairling a singie acting 
? ??????p ?nd ??? ? ? ????ess, 
said connection iš iesa diing ito iník Cf air 
pump withiin said housing i 6 RT di a similar 
connection 7 leading Šroiis ths otitiet or ex 
has port Q?? ???? ? ???????? ?? ???e W???? 

.. 
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container or reservoir 18 located in the lower 
portion and one corner of the housing 1. 
The opposite bore of the control cock 12 

has a connection 19 directly connected to 
said reservoir or container 18 which may be 
supplied with a sufficient quantity of water 
to fill all the congealing chambers 4 to a 
point slightly below the apertures of the 
spraying nozzle and also of the connec 
tions 8, 9, 14, and 17 with water by means 
of a suitable supply pipe 21 leading from 
any suitable source of water supply noÈ 
shown. 
The housing or casing 16 referred to, 

which contains the air pump and compres 
sor, is provided with a suitable driving gear 
22 meshing with a pinion 23 of the motor 24 
by means of which said compressor and 

20 

5. - 

to the circulating 

60 

s 

pumps are operated. The three-way or con 
irolling cock 12 is provided with a stem 26 
by means of which the same may be con 
trolled and operated in order to approxi 
mately evacuate the congealing chambers 4. 
The chambers 4 are each provided with a 
hollow cap 28 provided with a gasket 29 
arranged to tightly engage the upper Sur 
face of the cover 6 of the container 3 and 
also the tops of said tubular chambers 4. 
The aperture of the cover 6 through which 
the chambers 4 are suspended are provided 
with diametrically opposed slots 31 by means 
of whici said slots the removal of said 
chambers 4 may be facilitated. 
The caps 28 may 

against the cover 6 by any suitable locking 
mechanism, a portion of which is disclosed 
as at 23 in Figs. 2 and 3 of the drawings. 
An ammonia or other suitable refrigerant 

intake valve 36 provides a means whereby 
any suitable refrigerant, preferably am 
Ionia, may by means of the ammonia com 
pressor within the housing 16, be intro 
duced in the direction indicated by the ar 
rows through the connections 37, provided 

is with a suitable gage 39, to the ammonia, 
coil 41 within a suitable condenser 42 which 
is also provided with a connection 47 to a 
standard expansion valve 48 whereby the 
refrigerant may be conducted by means of 
á suitable connection 49 and slip-joint 51, 

coi 52 vithin the con 
tainer 3, then through the slip-joint 53 to 
the valve 54 and back to the compressor 
within the housing 16. 
The operation is as follows: 
Water to be frozen is first introduced by 

means of a connection or pipe 21 from any 
suitable source to the container 18. 

By means of the motor 24, pinion 23 there 
of, and gear 22, the pump and compressor 
within the housing 16 are operated. An ex 
tension, not shown, engages the stem 26 of 
the three-way cock or controlling valve 12 
and turns the same so that the interior of 
he congealing chambers 4 are connected 

be rigidly retained 

1,252,801. 
with the air pump as the said chambers are 
hermetically sealed by means of the hollow 
caps and gaskets 28 and 29 respectively. 

It is evident that the atmospheric pres 
sufre within said chambers 4 will be rapidly 
reduced by means of the suction of the 
pump within the housing 16. A vacuum 
will be formed within said chambers 4 which 
vacuum or reduction of pressure will tend 
to facilitate the lowering of the tempera 
ture within the said chambers 4 and there 
by assist the cooling agent circulating 
through the ammonia coils 52. The con 
tainer 3 may or may not be filled with a 
suitable conductor, such as brine or the like. 
An ammonia compressor within the hous 

ing 16 assists in lowering the temperature 
within the chambers 4 in the following man 
ner: Ammonia is pumped through the con 
nection 37 in the direction indicated by the 
arrows throughout the several views at a 
pressure that will cause the same to con 
dense to liquid form in the lower portion 
of a coil 41 within the condenser 2 where 
the heat due to compression will be par 
tially removed by means of the Water flow 
ing through a supply 43 and through an 
overflow 44 thereof. As the heat of com 
pression is removed the cooling agent or 
ammonia, in the form of a liquid, is carried 
from the coil 41 by means of a suitable con 
nection 47 to a standard expansion valve 
48 whereby the pressure and the tempera 
ture is rapidly reduced to such an extent 
that the connection 49, beyond said valve 48, 
is filled with a liquid spray which forms an 
effective cooling agent which will be ex 
pended through the slip-joint 51 and coil 
52 thereby effectively cooling the interior 
of the container 3 and the congealing cham 
bers 4 suspended therein. This liquid spray 
is evaporated into gas by the heat from 
the water being frozen. The gas is returned 
by means of a slip-joint 53 and valve 54 to 
the ammonia compressor within the hous 
ing 16. 

It is obvious from the foregoing that fol 
lowing a well known principle or law of 
physics that the reduction of atmospheric 
pressure reduces the volume of air and 
thereby said temperature may be effectively 
cooled at a greatly reduced melting capacity. 
Therefore it is evident that the vacuum pro 
duced in the cooling chambers 4 by means of 
the pump within the housing 16 through the 
connections 9, 14, and the three-way cock 
12 will tend to facilitate a rapid lowering 
or reduction in the temperature of said 
congealing chambers 4. 
The vacuum within said chambers 4 will 

also tend to spray water onto the cooled 
walls of the tubular cooling chambers 4 and 
thereby produce a substantially tubular 
block of ice in the following manner: 
The chambers 4 having been cooled in 

70 

75 

80 

85 

90 

95 

00 

05 

15 

20 

125 

30. 



? 

45 

55 

duced pressure of y 

or 6ther solid forms. 

the manner hereinabi'ye described, viz. ; by 
reducing the air pressure and firculating 
the refrigerant throigh the reiligerating 
coi! ?2, the control cöck 12, by means of 
the stem 26, is operated to disconnect the 
said chambers 4 from the air tip within 
the housing 16 and to connect the Stic chain 
bers 4 to the water container 18 through 
the connection. 19. 
This operation causes the air' within the 

water container 18 to be exissed is: the re 
?t:1 s Beein 
: $1 

he said chai:- 
ies by means 

created within the chai 
water is thereby suciked in 
bers through the aperti: 
of which said water i 
wais of the said ch: 
layers as rapidly as 
with said walls or tihe ayers of ice aiready 
formed upon it until 3, piece of ice of the 
desired quantity is is beer for reti. 
The flow of "yª" ter or velocity ther.cf is 

egulated by the restricted are: of the noz 
e so that water wii. noi, he introduced too 
apidly to freeze. 
When the desired and 

formed by the abo'y 
32 is ope'8ted to a 
bers 4 with the pum 
causes the water in 
apertures of the no 

2. 

r 

into he water container i8 by nails of the 
connection '. The chaimbers nay the be 
opened by unlocking and renoving the caps 
28 and the chambers 4 
A short, exposure to the Syari atmosphere 

will cause the outer wais of the renoyed 
chambers 4 to conve: ient theat to Kreit, 
the outer portion of the vauliar ice cake and 
thereby facilitate the Feroys of said calké 
from saidi chaninbe, 2. y be ac 
complished by the airplication ei artificial 
heat in any suitabie manner, 
The . Sinai! , tubular Gick of ice isihTuS 

formed possesses advantages, owing to its 
shape, nat found in the ustai "ectangaiar 

The chief advantage 
of this tubular form being tie, a greater 
radiating area is provided with a smaller 
mass of ice. Consequently a greater actii, 
of liquid may be cooled in less time with a 
given quantity of ice. 
A further advantage is that, whei placed 

within Sinal ordinary drinking tumblers the 
tilt of the glass when drinking will retain 
the ice away from the lips of the constainer 
and leave the water in the glass readily ac 
cessible. - 

is also eviden? & I & R S È E air has beera 
extracted from the cooling chamber before 
the introduction of the water practically no 

8 

- Bir bubbles will be formed within th?ice 
and a clear transparent and 
of ice witi therefore be produced. 
Another adva??????? ?? ?????? ?????? 

attractive piec: s 
pressio: from the r 

???????? ??:?);???Ya. . 

:e i this foTiYYa whicht is inšGEL?Ed & 2 
o hotel and café i. i. 

nd sanitary and ti 
pipea to coHSTRIA) e?t's of ice. 

is obvious fi'oran til: 
have provided an impro'e 
adapted to produce Smail yi 
lar ice within a comparatively 3: 

ira ser iice 

{3 period of time. it is also 
h?V? 
adapted to cike 

2;t : 
ci'eased eificiency. 

g thus described may in: 
and desire to SC ??? ???? air as new 

attent, is . 
4. År ice Enâcilii e coRI pri 

?????ged { 
such : or the like; a coi 
containeg arraiged to co:1{iücé 3 ºf 
congea ing and cooiing cha:Inter i 
within the continer; means adapi 
temporariiy sesli the chamb23's; 3 
container connected to the chazia cers 

{imgpS (:onariected i,o ii;}.3 ch: ** « » 
oi Yyi:in siss contain 

} & c??????? 
id. goi! and {{} 
ie cha?i?e 

contain a sui?able 
3. ? 

re 

tiaé CO22ë:23:222" ????? ???? 
toožed valis of the ers; &zid ni e&ins 
adapted to con:hect Éhe chambers £o Šhº 

s; 2nd ne&?ng 333} 
?? w????? ?? 

the i cili and thereby OYeTº ?S KERRYpera?ËL'É: - 
of Said refrigerant, - 

2. À. ice hachine co: 

container or th? ?t 

Fanged to coitain & Sci ?? 
such as brine or the i 
coi } s?: the contain 
iai: a, refrigeraia?; tkou 
geäling chaafers detaci 
iia the container; inoi ioW ca. Se: ; , 
cured to the top of the container aid 3'- 
3ranged to herinetically Seal giae cannier - 3. 4; 9 3. y. iocking means for said hollow ca; Sgiº 
ing nozzle arranged within each chamber 
indi concentric thereto; a. container : 
in connectiori, withi saidi Yozzie; 3. TAKM2 p. co2 - 
nected to the nozzles whereby the air pres 
sure within the chambers may be lowered; 
neaias adapted to connect the nozzies so the 
pump or to the water container; a second 229 
pump connected to £he 'efrigerating coil 
within the container, Ind. Såæpted to circa 
late a refrigerant, therethrough; as exian 
so vaive arraged koe?YF EE3. ??e asiË, MET - 
tioned pi: 2nd the r cos .25 

She pressure and 
frigerant iaay be 

&{} i Gye. 

  

  

  



arranged to contain a suitable cooling agent 
such as brine or the like; a refrigerating coil 
within the container arranged to contain 
a refrigerant; tubular cooling and congeal 
ing chambers detachably inserted within the 
container; hollow caps detachably secured 
to the top of the contalner and arranged to 
hermetically seal the chambers; locking 
means for said hollow caps; a spraying Ioz 

10 zle arranged within each chamberland con 
centric thereto; a water container in connec 
tion with said nozzles; a pump connected to 
the nozzles whereby the air pressure with 
in the chambers may be lowered; means 

adapted to connect the nozzles to the pump 
or the water container; a second pump con 
nected to the refrigerating coil within the 
container, and adapted to circulate a re 
frigerant therethrough; an expansion valve 
arranged between the last mentioned pump 
and the refrigerating coil thereby the pres 
sure and temperature of fie said refrigerant 
may be lowered; and a suitable condenser 
adapted to remove the heat of compression 
from the refrigerant. 

In witness whereof I hereunto set my sig 
nature. 

HERMAN S. HELLER. 

15 

20 

25 


