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- The present invention relates in general to
improvements in the art of producing objects hav-
ing predetermined characteristics, and relates

more specifically to an improved process of and

5 apparatus for pressing loose granular material
such as slush ice, into briquets having substan-
tially uniform size, shape and texture.

As shown and described in copending applica~
tion Serial No. 488,295, filed October 13th, 1930,

10 it has heretofore been proposed to compress ma-
terial such as slush ice into a succession - of
briquets, to produce ice cubes or blocks having
substantially plane outer faces. While this prior
mechanism is relatively satisfactory, it lacks de-
sirable capacity, and the plane faced. briquets
when brought in contact with each other tend to
freeze together and can be separated only with
extreme difficulty. In the prior briquetting ma-
chine, it is moreover difficult to effect rapid re-
moval of the final briquets, and the mode of ap-
plying and of releasing the pressure did not suf-
ficiently compress the material under all condi-
tions of operation to produce the desired com-
pactness, and tended to cause portions of the
briquets to break away upon release of the pres-
sure. .
It is an object of the present invention to pro-
vide an improved method of pressing material
such as snow or slush ice into briquets, and for
effecting delivery of the finished objects from the
briquet forming zone.

Another object of the invention is to provide
an improved briquetting machine which is sim-
ple, durable and compact in construction, and
which is moreover highly efficient in operation.

A further object of the invention is to pro-
vide mechanism for effecting rapid and automatic
removal of briquets from a press, and for pro-
- ducing briquets of improved shape formed to
40 prevent surface coaction of the completed ob-

jects when piled in a mass.

Still another object of the invention is to pro-
vide improved means for controlling the opera-
tion of a power driven press so as to permit

45 :naximum output with minimum power consump-
ion,

Another object of the invention is to provide
a machine which will deliver uniform briquets
regardless of irregularities in the feed and all
parts of which are readily accessible for inspec-
tion, adjustment, and operation. y

A further object of the invention is to pro-
vide a briquetting machine especially adapted to
form ice briquets, wherein the pressure is most
effectively applied and released so as to pre-
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vent destruction of the objects such as might re-
sult from the sudden release of the forming pres-
sure.

Still another object of the invention is to pro-
vide various improvements in the details of con-
struction and operation of briquet forming ap-
paratus for producing briquets from any com-
pressible granular solid substance, which will re-
duce to a minimum the cost of construction and
operation and which will enhance t0 a maximum
the utility of such devices.

These and other objects and advantages will
be apparent from the following detailed descrip-
tion.

A clear conception of an improved briquetting
process adapted for general application and of
the construction of presses built in accordance
with the present invention and especially adapt-
ed to produce ice briquets, may be had by refer-
ring to the drawings accompanying and forming
a part of this specification, in which like refcr-
ence characters designate the same or similar
parts in the various views: .

Fig. 1 is a part-sectional side view of an im-
proved briquet forming machine, the section hav-
ing been taken along the line 1-—1 of Fig, 3;

Fig. 2 is a top view of the briquetting machine
.with the feed and discharge chutes omitted;

Fig. 3 is a central transverse section through
the briquetting machine;

Fig. 4 is an enlarged fragmentary side view
of a portion of the pressing ring of the rotor; -

Fig. 5 is a development of a fragment of the
pressing ring of the rotor;

Fig. 6 is an enlarged perspective view pf one
of the completed briquets; and

Fig. 7 is a diagram of a tybical system for pro-
ducing slush ice and for automatically compress-
ing the ice into successive briquets.

Referring specifically to Fig. 7, the improved
ice briquet forming system shown therein com-
prises in general a slush ice making machine 10
driven by an electric motor 11 and adapted to con-
stantly produce ice from water delivered to the
machine by a pump 12 from a supply tank 13
through a feed pipe 14; and a briquet forming
press 15 driven by the pump driving motor 16
through reduction gearing 17 and receiving its
supply of slush ice from the ice making machine
10 through a chute 18.

The ice making machine 10 specifically illus-
trated herein, is of the improved construction
shown in copending application Serial No.
588,261, filed January 23rd, 1932, and comprises
generally an internally grooved annular outer
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- casing 19 having therein means for cooling the
groove surfaces below the freezing point of watér,
and a revolving ice film removing rotor driven
by the motor 11 through & shafi 20 and having

5 blades movable along and in close proximity to.
the groove surfaces of the casing 19 to constantly
remove the ice films being deposited thereon.
The ice thus formed and removed from the groove
surfaces of the casing 19, is delivered with the

10 excess water admitted to the casing through the
feed pipe 14, to the press i5 through the chute
18 in the form of slush ice. The casing of the ice
makihg machine 10 is also provided with end
heads 21, 22 through which the fresh water sup-
15 blied to the tank 13 is preliminarily circulated
with the aid of pipes 23, 24, 25, the former of
which is communicable with the primary fresh
water supply pipe 26 past a float valve 27 the
operation of which is effected by variations in
20. level of the liquid within the supply tank 13.
The improved pressing mechanism shown in
- detail in Figs. 1 to 5 inclusive, comprises g rotor
- 28 mounted upon a main shaft 29 journaled in
" the main casing 30, the shaft 29 being drivingly
a5 connected to. the reduction gearing 17 by means
of & chain drive 31. The rotor 28 is provided
with & peripheral transversely notched or re-
cessed ring 32 which is revolvable in a counter-
clockwise direction as viewed in Fig. 1, and which
a¢ 'cooperates with a segmental casing 33 and with
g breast plate-34 both located within the main
casing 30. The segmental casing 33 is adjustably
supported within the main casing 30 by means
of a threaded rod 35 and adjusting nuts 36 co-
g5 acting with the rod, and has an upwardly pro-
jecting portion 37 against and into which the
slush ice is delivered from g spout 38. The'spout
38 may be inclined and has a screen 39 therein
and above the inclined bottom thereof, this screen
40 functioning to separate excess water from the-
jce particles. The ice particles are delivered by
the screen 39 directly into the portion 37.of the
casing 33, and the excess water is returned to the
supply tank 13 over & sluice 40, in an obvious
45 manner. The upper end of the spout 38 com-
municates directly with the chute 18 as shown in
ig. 7.
The segmental casing 33 graduslly approaches
the periphery of the rotor 28 as shown in Fig. 1
50 and has its lower extremity pivotally supported
upon a supporting pivot 41 so as to permit ad-

+ justment of the casing 33 by manipulation of the
nuts 36. The slush ice admitted to the casing 33
from the spout 38 is initially compressed so as

55 to remove excess liquid therefrom, as it advances
downwardly through the casing 33. The breast
plate 34 is likewise swingably supported upon the
pivot 41 and has an outwardly projecting hori-
zontal arm 42 which reacts against an-adjustable

80 'compression spring 43 and which also coacts with
8 rheostat 44 of the carbon disc type for the
purpose of controlling the operation of the actu-
ating motor 16. The breast plate 34 is pro-
vided with an arcuate compression surface 45

65 which gradually approaches and subsequently
recedes from the peripheral recesses of the ring
32, the compression surface 45 being generated
about a center located on the side of the axis of the
rotor 28 opposite the breast plate 34. The side

7o walls of the breast plate 34 are also provided with
curved grooves 46 generated about the same cen-
ter as that of the compression surface 45, and the
"function of these grooves 46 is to produce oppo-
_sitely disposed projections 47 upon the final

vs briquets 48 and to cooperate with these projec-

JIreezing temperature of water.

5
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tions so as o a.utomatically remove the successive

“briquets 48 from the forming pockets of the ring

32. The compression of the spring 43 may be
readily varied by adjustment of a nut 49 ‘coact-
ing with a lug 50 attached to the main casing 30,
thus providing means for varying the degree of
compression of the successive -briquets. The
rheostat 44 may either be of the carbon disc type
or of any other well-known type and the adjust-
ment of this rheostat due to movement of the
breast plate 34 will vary the speed delivered by
the electric motor 16 in accordance with that
required to produce briquets of ‘the desired
density. .

In order to prevent the briquets from freezing
to the surfaces of the recesses in the ring 32, this
ring is provided with means for circulating water
therethrough and for thus maintaining the bri-.
quet forming surfaces at a temperature above the
This anti-freez-
ing system comprises an endless duct 51 clearly
shown in Figs. 3, 4 and 5. Water derived either
directly from the initial supply pipe 26 or from
the pipe 25 communicating with the jacket of .
the head 21 of the ice making machine 10, may be
delivered to the duct 51 through a pipe 52, a pas-
sage 53 in the main shaft 29, and a radial passage
54 in the rotor 28. Due to the circuitous forma-
tion of the duct 51, the water admitted thereto
through the passage 54, must travel substantially
all the way around the interior of the ring 32
three fimes before being eventually delivered
through an opening 55 at the opposite end of the
duct 51 into the space within the rotor 28 sur-
rounding the spokes thereof. In its travel 3110
around the ring through the duct 51, the water
first takes the direction indicated by the arrows
A, then takes a reverse direction indicated by
the arrows B, and finally takes the direction C
which corresponds to direéction A. The water
thus delivered from the opening 55 intermingles
with the excess water removed from the slush ice
by the segmental casing 33, and is eventually
returned to the supply tank 13 through a pipe 56.

The supply tank 13 may be provided with an
overflow 57, and in order to permit circulation
of the fresh water either through the ice making
machine or through the briquetting machine 15,
in series or in parallel, a system of valves. 58, 59,
60, 61 may be provided. It will be apparent that 125
by closing the valves 58, 59 no fresh water can be
admitted to the system. By opening the valves
58, 60 and maintaining the valves 59, 61 closed,
fresh water will be circulated through the ice
machine 10 alone. By opening the valve 59 and 120
maintaining the valves 58, 60, 61 closed, fresh
water will be circulated through the briquetting
machine 15 alone. By opening the valves 58, 59,
60 and mainfaining the valve 61 closed, fresh
water will be circulated through the machines
19, 15 in parallel; and by closing the valves 59,
60 and opening the valves 58, 61, the circulation
of the fresh water through the machines 10, 15
will be in series.

The casing 30 should be provided with sult- z
able bearings for supporting the main shaft 29
and a stuffing box 62 is also preferably provided
for the purpose of preventing water from es-
caping from the pipe 52 without passing through '
the rotor duct 51. The recessed ring 32 should 145
also preferably be secured to the rotor 28 by
means of a set screw 63 as shown in Figs. 4 and 5,
so as to avoid displacement of the inlet and out-
let openings to and from the conduit 51. The )
briquetting machine may also be provided with 150
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‘& discharge spout 64 shown in Fig.

1 for discharg-
ing the final briquets. - '

The briquets 48, as clearly shown in Fig. 6, are
provided with curved surfaces 85 corresponding
to the shape of the recesses in the ring 32, and
are also provided with oppositely curved surfaces
66. The surfaces 65 ‘have simple curvature,
whereas the curvature of the surfaces 66 is com-
plex. This particular formation of the briquets

*will obviously prevent surface contact between

adjacent briquets 48 when the same are piled or
arranged in a mass. B '

During normal operation of the system illus-
trated in Fig. 7, the tank 13 is normally supplied
to the level of the overflow 57, with fresh water,

. and the pump 12 is operating to deliver water
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through the feed pipe 14 to the interior of the ice
making machine 10. The slush ice produced by
the machine 10 is delivered through the chute 18
to the spout 38 wherein the excess water is re-
moved by the screen 39 and is returned to the
tank 13 along the sluice 40 thus precooling the

" water in the supply tank.

The slush ice delivered from the lower end of
the screen 39 passes downwardly through the
segmental casing 33 by gravity aided by the re-
volving recessed rotor ring 32 and is initially
compressed for the removal of excess water, as
it approaches the lower inlet end of the breast
plate 34. As the relatively dry slush ice enters
and advances along the space between the rotor
28 and the breast plate 34, it is thoroughly and

‘gradually compressed into successive briquets

48 of the shape shown in Fig. 6. When each

briquet passes the point of narrowest distance

between the compression surface 45 of the plate
34 and the ring 32, the pressing operation is com-
plete and the pressure is thereafter gradually re-
lieved by virtue of the increasing distance be-
tween the plate 34 and the ring 32 advancing
toward the discharge. The opposite side projec-

tions 47 formed on the briguets by the grooves

46, then ride along these grooves which continue
along the side walls of the plate 34, and the ad-
vancing briquets 48 are thus automatically re-
moved from the forming recesses of the ring 32.
The finished briquets 48 are subsequently auto-
matically delivered into the discharge chute 64
by end coaction with each other and finally slide
down the chute 64 and may be utilized as desired.

"The degree of pressure to which the briquets
48 are subjected is dependent upon the quantity
of slush ice admitted to the machine 15, the char-
acter of this ice, and the setting of the spring 43.
By adiusting the position of the segmental casing
33 with the aid of the rod 35 and nuts 36, the de-
gree of drying or initial compression of the pack
ice may be varied. By varying the position of
the spring 43 with the aid of the adjusting nut
49, the effectiveness of the plate 3¢ may bé
readily varied. As the breast plate 34 is moved
due to variations in the pressure created by the
revolving rotor 28, the rheostat 44 varies the
speed delivered by the actuating motor 16, thus

. causing the speed to vary in accordance with the

actual requirements. While the motor 16 also
operates the pump 12, the power consumption
of this pump is relatively small and remains
practically constant, and will not be materially
affected due to the regulation effected by the
rheostat 44. _

In order to permit ready withdrawal of the
briquets 48 from the recesses of the ring 32, it
has been found desirable to maintain the recess
surfaces above the freezing temperature of water

1,087,174
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during removal of the briquets. This is accom-
blished by-circulating water through the duct 51
formed in the ring 32, and this water is returned
to the tank 13 with the excess water removed
from the slush ice during the pressing thereof,
through the pipe 56 thus further pre-cooling the
contents of the supply tank 13. The quantity of
fresh water admitted to the system from the in-
itial supply pipe 26 is controlled by the float of
the valve. 27, which rides upon the liquid in the
tank 13 but does not deliver fresh liquid directly
to the supply tank. All fresh water admitted,

.must circulate either through the ice making

machine 10 or through the briquetting machine
15 either in parallel or in series, and thus is pre-

"cooled before entering the tank 13.

From the foregoing description it will be ap-
parent that the present invention provides simple,
compact, durable and highly efficient means for
forming a succession of briquets having uniform
characteristics.” The briquets are gradually sub-
jected to the maximum pressure which is there-
after gradually relieved so as to maintain the ob-
jects in the desired molded condition, and the suc-
cessive completed briquets are automatically re-
moved from the forming rotor and delivered from
the machine by the grooves 46 formed in the -
breast plate 34. Any desired adjustment of the
machine may be quickly effected during operation
thereof if desired, and all parts of the mechanism 108
are quickly accessible for inspection. The power
for driving the machine is quickly and effectively
varied by the rheostat 44 in accordance with the
power requirements, and the shape of the final
briquets is such that they may be massed with~ 110
out danger of excessive freezing of one briquet
to the adjacent objects. ) )

The present invention has proven highly satis~
factory in actual commercial operation and by
proper adjustment of the various parts and 115
manipulation of the control valves, enormous
capacity has been obtained with minimum power
consumption. The entire system is automatic in
its action and requires practically no attention
:fter being placed in proper condition for opera- 120

ion. . ’

It should be understood that it is not desired to
limit the invention to the exact details of con-
struction and to the precise steps of the method
herein shown and desecribed, for various modifica- 125
tions within the scope of the claims may occur to
persons skilled in the art.

It is claimed and desired to secure by Letters
Patent: -

1. The process of producing briquets, which 130
comprises, compressing granular material into
bodies of definite shape, and utilizing the shape
of the bodies to conduct the same in suceession
away from the compressing media.

2. The process of producing briquets, which 138
comprises, compressing granular material to form
bodies having guiding structure thereon, and
utilizing said structure to.lift the bodies in suc-
cession away from the compressing media. _

3. The process of producing ice briquets, which 149
comprises, compressing slush ice to form bodies
having guiding projections at the opposite sides
thereof, and utilizing said projections to lift and
conduct the successive bodies away from the com-
pressing media. )

4. An article of manufacture comprising, a
pressed ice briquet having oppositely curved faces
and side projections for conducting the briquet
along a definite path. .

5. An article of manufacture comprising, a 16C
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. pressed 1ce briquet having opposite faces one of

which has only simple curvature in one direction
. and the other of which has compound curvature

in several directions.

5 6. In combinatfon, & pair of rela.tively rhovable

10

-members formed to press granular material deliv-
ered therebetween into a series of end coacting
obj
ble with opposite side portions of the suc-
cesslve objects to effect removal thereof away
from the other of Said members.
7. In combination, a rotor having peripheral

" .recesses, & breast plate cooperable ‘with sald

recesses to form a succession of briquets, and
means on said plate cooperable with the briguets
to remove the same from sald recesses.

8. In combination, a rotor having peripheral
recesses, & resiliently stpported breast plate co-
operable with said recesses to form briquets, and
means on said plate for forming said briquets to
effect removal thereof from- said recesses during
movement of said rotor.

9. In combination, & rotor having peripheral

- recesses, and & breast plate-coacting with said

30

.rotor to gradually compress material within the

successive recesses to produce a series of end co-
-geting bodies and to thereafter gradually relieve
the compressed -material from pressure, said
breast plate being formed to remove the bodies
from the rotor recesses. .
10. In combination, a rotorha.ving an annular

- series of peripheral recesses, and a gradually

de

curved breast plate coacting with said rotor to
compress material within said recesses, the com-
pression surface of said plate comprising an arc
of greater radius than that of said rotor and be-
ing nearest the periphery of said rotor between
the material receiving and dehvery ends of said
plate.

11. In combination, s rotor having an a.nnular
series of peripheral recesses, a breast plate hav-

. ing a gradually curved compréssion surface ap-

proaching and receding from .the path of .travel
of said recesses, means for resiliently urging said
plate toward said rotor, and means operable by
said urging means for controlling the speed of
ssid rotor.

12, In combination, a rotor ha.ving peripheral
recesses revolvable about an axis, and a breast
plate having an arcuate -compression .surface
which approaches and recedes from the path of
travel of said recesses, said surface being curved

ts, and means on one of’ said members co- .

i

" about a center located on the s1de of said axis-

7c

75

opposite said plate.

13. In combination, a :rotor havmg briquet
forming recesses; means for maintaining the tem-
perature of the recess surfaces above the freez-
ing point of water, and a breast plate coacting
with said recesses to compress material therein

¢ and to eventually Withdraw the ﬁnished bnquets

from said recesses.

14. In combination, a rotor havmg bnquet
forming recesses, means: for circulating water
about the axis of said Totor in opposite directions
to maintain the temperature of the recess sur-
faces above the freezing point of water, and a
breast plate coacting with said recesses to com-
‘press material therein.

15. In combination, a rotor having: briquet
forming recesses, means for circulating - water
through said rotor to maintain the temperature

of the recess surfaces above the freezing point

of water, and a breast plate coacting with said
recesses to compress material therein, said plate

1,087, 174 '

being formied to eﬂect automatic positive removal
of the final briquets from said recesses.
16. In combination, a rotor, means for actuat-

ing said rotor, & compression member cooperable

with said rotor to produce a succession of bri-

‘quets, and means cooperating with said member
“to control said actuating means.

17. In combination, a rotor, a motor for actu-
ating said rotor, a breast plate cooperable with
sald rotor to produce a succession of molded ob-

- Jects, and means associated with said plate for

controlling the operation of said motor.
18. In combination, a rotor, an electric motor

“for driving said rotor, a movable breast plate co-

operable with said rotor to produce a succession
of molded objects, and means operable by move-

ment of saild plate for varying the power of said:

motor. .

19. In combination, a rotor having an annular
series of peripheral recesses, & breast plate co-
operable with said rotor to produce a succession
of molded objects, and means providing opposed
curved grooves -associated with said plate for
forming projections at the opposite sides of the
successive objects to remove the latter from said
recesses.

20. In combination, a rotor having peripheral

recesses, a breast plate cooperable with said re- '

cesses to form a succession of endwise intercon-
nected bodies, and means on sald plate cooper-
able with the successive bodies to remove the
same from said recesses. .

21. In combination, a rotor having periph-
eral recesses, g resiliently supported breast plate
cooperable with said recesses to form a series of
endwise interconnected bodies, and means on
said plate for forming said bodies to effect suc-
cessive rémoval thereof from said recesses dur-

- ing movement of said rotor.

22. In combination, a rotor having an annular
series of peripheral recesses, & breast plate hav-
ing a longitudinally smooth curved surface co-
operable with said recesses to form a succession
of bodies, and means on said plate cooperable
with said bodies to remove the same in succes-
sioh from said recesses.

23. In combination, & rotor, a breast plate co-
operable with said rotor to form a series of bodies,
and means for utilizing the pressure on said plate
for controlling the operation of said rotor.

24, In combination, a rotor, a breast plate piv-.

105
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otally supported at one side of said rotor and co- -

operable therewith to produce a series of com-
pressed bodies, and means cooperable with said

plate at the opposite side of said. rotor for con-

trolling the operation of the latter.

25. In combination, a rotor having a series of
peripheral recesses, 4 resiliently mounted breast
plate pivotally supported at one side of said rotor
and cooperable with said recesses to form a se-
ries of compressed bodies, and means' operable
by the resilient movement of said breast plate for
controlling the speed of operation of sajid rotor.

. 26. The process of producing a series of com-

‘pressed . bodies, which comprises, compressing

granular matérial into end coacting bodies of
definite shape, and utilizing the shape and end
coaction of the bodies to conduct the same in

‘succession away from the compressing media.

27. The process of producing a series of ice
bodies, which comprises, compressing ice crystals
to form a series of end connected bodies having
lateral guidmg projections at the opposite sides
“thereof, and utilizing said end coaction and said
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projections to conduct the successive bodies
away from the compressing media.

28. The process of producing ice bodies, which
comprises, compressing ice crystals to form a
succession of bodies, and utilizing the degree
of compression of said bodies to control the rate
of production thereof.

29. In combination, means for continuously
supplying ice erystals, a rotor for compressing the
crystals into a succession of solid ice bodies, and
means dependent upon the rate of supply of the
crystals for controlling the operation of said ro-
tor. .
WILLIAM H. TAYLOR.
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