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Apparatus for making ice blocks. "

@ Apparatus for making ice blocks comprising a hollow
body with downwardly projecting parts {5) through which
rafrigerating fluid and heating fluid are circulated separately.

A tray (6) surrounds the projecting parts (5} when itis in
its uppermost position. This tray (6} supported by a mechan-
ism (7,8,9,10,11,12), is movable between the uppermost and
a lowermost position. A water supply line (19) comprising a
cock (20} is disposed above said tray {6).

When ice has formed on the projecting parts (8), an elec-
tric circuit is closed and the cock (20) opens for some time.
Under the influence of the added water, the tray (6) moves to
the lowermost position where water flows away, out of the
tray {6), after which the tray (6) is raised back to its upper-
most position by a counter weight (13).
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APPARATUS FOR MAKING ICE BLOCKS
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This invention relates to an apparatus for making
ice blocks comprising a frame, a hollow body fixedly moun-

ted on this frame and having downwardly projectiﬁg parts,

i)

means for circulating refrigerating fluid through said
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hollow body, means for circulating heating fluid through

fow
wn

e

said hollow body, a small tray, a mechanism bringing said

X

small tray from an uppermost position around the above-

e
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said projecting parts to a lowermost position and con-
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versely, a water supply line that opens into said tray,

»

10 means that open and close said water supply line, and ele-

ments that control the said means and the said mechanism

T

7

in such a way that : the means for circulating the refri-
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gerating fluid through the body are in operation while -

o,

the tray is in its uppermost position, the mechanism brings
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15 the tray from its uppermost position into its lowermost
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position when ice has formed on the projecting parts, the

2
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means for circulating heating fluid through the body come

i

into operation after ice has formed on the projecting parts,

e

0

and the water supply line is opened after ice has formed on
20 the projecting parts.

L ' ~ The elements that control the mechanism and the means

i e
1%

for circulating the fluids through the hollow boéy comprise
e.g. a microswitch which is closed when a stirrer meets with

" resistance offered by the ice that has formed on the above

b
PR TEe




15

10

20

25

30

7

35

,mechanlsm.u,

named projecting parts, which then are in the *tray
occupying its uppermost poslition.

An apparatus comprising a microswitch that
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when agitating members are Impeded bv the ic
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that is -
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losed

formed on projecting parts is known from the 7J.S. patent

specification No. 3.027.721.

'l

In practically krown apparatus of the kind referred

to, closing of such microswitch causes to stop t 2 circula-

tion of the refrigerating fluid and to start the circulation

of the heating-fluid and causes also the action of the mecha-

nism that first brings the small tray from its uppermost

position into its lowermos%t pcsition and then from its lower-

most position into its uppermost positicn. Likawise,

of the microswitch brings 2bout the openinc of the

supply line so that water flows into the tray.

oeing

water

In these ‘known apparatus the mechanism that brings

the tray from an uppe*mos* to a lowermos® positicon

and conver—gt

to bring about the upwarcd and downward movemen: of the tray.

In some embodiments of the prior art the amount of water

added to theftray is determin ed by a float, which closes the

supply llne as soon as enough water has been added.

In some other embodiments of +he prior art the use

of a float is avoided by al’owinq +*he addec amount of water

exceedlng the requlred amount o flow away, but in these em-

i

sely comprises a motor-speed »educer whose vower is sufficient 3

bodiments openlng of the water stpo ¥y line has to be control-

led by a tlme SW1tch, a programmator or any analogo

s S

us

The motor—soeeé reéuce* brlngﬁnq about the movement

of the tray, the float mechanism and the time switch or the

. .analogous mechanism Cetermining the ovening ne iod o

- water supply llne, are e‘ement +ha+ complicate the

for maklng 1ce blocks an 6 strongly influence the cost

b

-

The presen* 1nvep Zon prov;des an apparatus that

’ SRS
obv1ates the need of these elements.
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Therefore, according to the present invention the
mechanism Dbrincinc the tray £f£rom its uppermost into its
lowermost position and coanversely consists of :
~ an element that opens the water supply line to the tray
when Ice has Zormec arcund the nrojecting parts,

- means that allow water to flow away out of the tray in
its lowermost position, and

- an element that closes the water supply line when the tray
has reached its lowermost position.

It has to be noticed that apparatus comprising a
small tray that is tilted automatically when ice blocks are
formed and thereupon is again automatically filled with water
are known from the U.S. patent specifications No. 3.149.473
and No. 3.526.100. These prior art apparatus, howevér,
comprise an additional water-tank and a rather complicated
mechanism for keeping the tray locked during the formation
of the ice blocks and for keeping it unlocked after said
formation, and for effecting the additional tank to be filled
as well as for the water to overflow out of this tank into
the tray.

On the contrary, in the apparatus accerding to the
present invention essentially a downward movement of the
tray is brought about by the fact that water is flowing into
the tray when the ice blocks have been formed, and an up&ard
movement is brought about by the fact that water is flowing
away out of the tray being in ité lowermost position.

Another apparatus comprising a tilting tray is known
from the above cited U.S. patent specification No. 3.027.731l.
In this prior art apparatus tilting is effected by means of a
rather sophisticated motor-driwen mechanism.

According to the U.S. patent specification No.2.443.:%2
a tilting movement, not of the tray wherein the ice blocks
are formed but of a trough wherein this tray is fixedly mouvnis:s,
is brought about by filling this trough with water. Howevecr,

the trough is not filled automatically when ice blocks have
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been formed and the *ray wherzain the latter are formed
continues to occupy the same place with respvect to the
refrigerating line.

The automatic flowing away of the water and the
evacuation of the ice Zrom a stationary “ray are known
from the Australian pzten: soecificztion No. 460.312. In this
prior art apparatus the tray is filled by means of a pump,

which of course has to be driven by a motor, and the tray

- continues to permanently occuny the same place with respect

to the refrigerating line.

Finally it has to be noticed that the upward and
downward movement of a tray wherein Zce blocks are formed is
known as such from the U.S. pa*ten® specification No.
3.418.823. This upward ané downward movement takes place
continuously during the forma*ion of the ice blocks and not
after their formation, whereas the water supply takes place
unlimitedly between two formation cycles of ice blocks.

In none of these prior art apparatus the downward
movement of the tray is brought about by an extremely simple
mechanism as in the presént invention from the fact that
water is flowing into the tray when the ice blocks have been
formed and the upward movement of the tray is effected by the
fact that in the lowerrost position an amount of water is
flowing away out of the %ray. -

According to an advantageous emdcodiment of the present
invention the apparatus has such a mechanical suspension of
the tray that in its lLowermost position it forms an angle
with the horizontal plane different from that formed in its
uppermost position.

According to a special ermbodimen: of the present
invention the mechanical susvension consists of at least two
brackets or arms, which on the one hand are hingedly connec-
ted to the tray and on the cther hand are hingedly connected
to the frame, the four piveois formino a quadrangle, which

is no parallelogram.
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According to an efflcient embodiment of the present

inventon one of the bracke*s or arms bears a mercury switch,

which in the lowermost nosition of the tray interrupts an

electric circuit, which interruption closes the water supply

line.

Other neculiarities andadvantages of the present

invention will appear from the following description of

apparatus for the formation of ice blocks according to the

present invention. This description is only given by way of

example and does not limit the scope of the invention. The

reference numerals relate to the accompanying drawings.

Figure 1 is a partly schematic side view of an

apparatus according to the present invention for the forma-

tion of ice blocks.

of

of

Figure 2 is a partly schematic top view of a part
the apparatus represented on figure 1.

Figure 3 is a side view of a detail of the apparatus
the foregoing figures.

Figure 4 is a schematic representation of the proper

refrigerating mechanism of the apparatus according to the

figures 1 and 2.

to

to

to

to

Figure 5 is a first electric wiring diagram relative
the apparatus according to the foregoing figures, )

Figure 6 is a second electric wiring diagram relative
the apparatus according to the figures 1 to 4.

Figure 7 is a third electric wiring diagram relative
the apparatus according to the figures 1 to 4.

Figure 8 is an electric wiring diagram with respect
a variant of the apparatus according to the figures 1 to 4.

Figure 9 is a graphic representation of forces actinc

upon a tray anthon the elements connected thereto of an

apparatus according to the figures 1 to 4.

In the various figures the same reference numerals

relate to the same elements,

The apparatus represented in the figures 1 tc 4
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comprises a frame, which s intecral with a bottom scale 1.
In this frame the shaft 2 is rotate»ly mounted and to this
shaft 2 a motor-speeld recucer 3 Is suspended.

A hollow bocy bearinc dewnwards proiecting parts 5
1s fixedly mounted on this frame. These downwards projecting
parts 5 form hollow nlocks, which are interconnected. Through
this body and conseguen:ly throuch the blocks a refrigerating
fluid as well as a heatinc £luid can be circulated. A small
tray 6 can be brought from the uppermost position represented
in solid line in figure 1 to the lowermost position represen-
ted in dotted line in the same ficure In a way that is
detailedly described hereinaftex. Various elements that
cooperate with the tray 6 have been represented in figure 1
in solid line in the position they are occupying when the
tray 6 is at the top. They have been represented in dotted
line when they are in the position they are occupying when
the tray 6 is in its lowermost position. Just as the tray
they have been indicated in this second position with the
same reference numeral completed with a dash.

In its uppermost poéition the tray 6 surrounds the
hollow blocks 5. The padéles 4 that are fixedly mounted on
the shaft 2 can move between the hollow blocks 5. In coopera-
tion with the paddles 4 the shaft 2 forms stirrers between
the hollow blocks 5. As shaft 2 is bearing-supported in the
frame but is not fixed to it and as mo:or-speed reducer 3 is
loose on shaft 2 and thus hangs on this shaft, the motor-
speed reducer 3 drives shaft 2 but this can result therein
that the shaft 2 rotates.in the frame as well as that the
motor-speed reducer 3 rotates around the shaft 2, which then
remains fixed. ‘ _

When the paddles 4 are moving through the water of
the tray 6 the resistance of the water is not sufficient for
impeding the rotatior of the shaft 2 in the frame and the

motor-speed reducer 3 continues Lo harg downwards in an almost

fixed position. When on £he contrary, “he paddles 4 are
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arrested by the ice that has been formed on the hollow blocks
5 in the trayv 5, the shaft 2 becowes fixed with respect %o
the frame and the motor-sopeed reducer 3 makes a swivelling
movement about the shaft 2. As will be described hereinafter.
5 the motor-sveed reducer 3 then strikes the microswitch 21
and brincs it in closed position. '
The tray 6 is hingedly mounted between the ends of
a U-shaped bracket or arm 10. The pivots of the tray 6 with
respect to this U-shaped arm 10 have been indicated by the
10 reference numeral 11, Upon rising and falling the tray 6 is
moving between the legs of the U-shaped arm 10, which is
mounted in the frame in two pivots 12.
An arm 7 is hingedly connected to the tfay 6 in the
pivot 8. This arm 7 is fixedly attgched.to a shaft 9, which

15 is bearing-supported in the frame. With respect to said frame

the shaft 9 thus constitutes a pivot for the arm 7. Together
with their pivots 8, 9, 12 and 11 the arms 7 and 10 form a

quadrangle, which is however no parallelogram. This quadrangls

is such that the tray 6 in its uppermost position forms with

20 the horizontal plane an angle different fromthat formed in
its lowermost position. In the vertical ‘wall of the tray an
opening 35 has been left. This opening may be adjustably
executed so tha%t the speed at which the water is flowing -
through this opening is adjustable.

25 . The difference between the angles that are formed by
the tray 6 in the uppermost and in the lowermost position is

sich that water can flow away out of the tray through the

opening 35 in the lowermost position, whereas in the uppermost

position this opening 35 is above the water level.

30 The arm 1O, which is hingedly connected to the tray
6 and the frame, extends beyond the pivot 12 with the frame.
This extension bears a disc-shaped counterweight 13, which
is adjustable around a center of rotation 36, which in itz
turn does not coinéide with the center of gravity 37 of sa.d

35 disc. The importance of this adjustment is explained beiow.
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-arm 15 is extended with ar arm 17 whose end carries a
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When the tray % is in its uppermost position it
comprises a beafing plate 74, which is able to collect
the ite blocks when they axe released from the fixed hollow
blocks 5. The bearing plate 14 is moun*ed to a bearing arm
15, which is fixed on the shaf: 16, which in its turn is

bearing-supported in the frame., Past the shaft 16 the bearing

counterweight 18. When the tray 6 £alls, the bearing plate
14 passes from the positlion drawn in solid 1ine'to the
position drawn in dotted line. The loose ice blocks laying
on the bearing plate 14 slide down from it and fall into

the fixed bottom scale I In which an opening has been left

(not represented) through which *he ice blocks fall into a .
container (not represented) placed under the bottom scale. Upon |
the upward movement the tray 6 catches the bearing plate 14

so that as soon as the tray 6 has again reached its upper-
most position the bearing plate 14 again touches the bottoﬁ

of the tray 6. '

A water supply line 19 discharges above the tray,
irrespective of whether szid tray is in its uppermost or
in its lowermost position. The supply line 19 is fixed with
respect to the frame. In this line 19 a cock 20 has been
mounted, which is controlled by a solenoid 32.

The arm 10 éarries a mercury switch 25, which
depending upon the wirinc it contains, may be either a simple
switch opening and closing a circuit or a change-over switch.

In the diagram of figure 5 the mercury switch 25,
the microswitch 21, the voltage supply 24 and the solenoid 23
of a 'relay are connected in series. The relay controls the
contacts 26, 28 and 29, which are open when the solenoid 23
is not energized, and the contact 27, which is.clésed when
the solenoid 23 is not energized. The solenoid 23 béing
energized, the contacts 25, 28 and 29 are thus closed and
the contact 27 is thus coen, The contact‘26 allows the passage

, waich holds the solenoid 23

3

of the supportinc curre
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energized until the circuit comprising the solenoid 23 is
interrupted.

On the one hand the contact 27 is in series with the
motor of the motor-speed reducer 3 and on the other hand it
is in series with a motor 30 of the fan of the refrigerating .
mechanism.

This refrigerating mechanism represented in figure 4
consists of a circuit for the refrigerating liquid comprising
a continuously working compressor 39, a condenser 40, a
dapillary line 41, and an evaporator 42. Said capillary line 41
maintains the pressure difference between the condenser 40 .
on the one hand and the evaporator 42 on the other hand.

The hollow body with the hollow blocks 5 belongs to the
evaporator 42. The motor 30 drives the fan (not répresented

in figure 4), which is mounted in front of the condenser 40.
When the motor 30 and hence the fan are in action, refrige-
rating air is blown over the condenser 40. A bypass 43 com-
prising a valve 31 directly connects the exit 38 of the com-
pressor 39 to the entrance 45 of the evaporator 42. As appears:
from the following description the valve 31 is mostly closed
if the motor 30 of the fan of the condenser 40 is in operation,
and said motor 30 in most cases is inoperative when the valve
31 is open.

' When the valve 31 is closed and the motor 30 is -
driving the fan of the condenser 40, refrigerating liquid is
flowing out of the said condenser 40 through the capillary
line 41 to the evaporator 42 so as to evaporate therein and
hence to withdraw heat from the water surrounding the hollow
body with the hollow blocks 5.

If on the contrary the valve 31 1s open and in
addition the fan does no* blow refrigerating air over the
condenser, the gas leaving the exit 38 of the compressor 39
is directly ied to the evaporator 42 through the bypass 43
so that a heatinmg fluid is then flowing through the evaporater,

which indeed does not function as an evaporator at that mement.
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The contact 28 is disposed in series with the solenoid
of the valve 31. When *his solenoid is in a closed electric
circuit, the voltace supply being connected to the terminals
24, the valve is open so tha* heating fluid is being circula-
ted through tke hollcow body with the hollow blocks 5. When the
electric cicuit Is open the valve 31 is in its closed posi-
tion so that refrigerating £fluid is circulated through the
hollow body with the hollow blocks 5.

The contact 29 is disposed in series with the solenoid
32, which upon being energized opens the cock 20.

The contact 28 and the solenoid of the valve 31 on
the one hand and the contact 29 and the solenocid 32 of the
cock 20 on the other hand are not directly connected to the
terminals 24 but are connected indeed by the help of a thermo-
static switch 33. At its low temperature said switch makes
the connection to the contact 28. This is the normal position
of the switch 33, which only passes into the other position if
heating fluid has flown through the hollow blocks for some
time. In the said other position the thermostatic switch
makes the connection to the contact 29.

The starting contact 22 is connected in parallel to

the microswitch 21. For the explanation of the normal opera-

tion of the apparatus the starting contact 22 can be left

out of account. The mercury switch 25 is closed when the
tray 6 is in its uppermost position and is opened when said
tfay is falling and thus also the arm 10 is changing its
position. '

When the tray 6 is in its uppermost position and not
enough ice has been formed yet on the hollow blocks 5 so
as to impede the blades 4 in their movement, the mercury
switch 25 is thus closed and the microswitch 21 is open. The
solenoid 23 of the relay is thus not energized; only the
contact 27 is closed. The motor 3 is driving the shaft 2 and
the motor 30 of the fan of the refrigerating mechanism is

in operation. As the contac% 28 is open, the solenoid of the
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valve 31 of the bypaés 43 is not energized so that the
fluid leaving the exit 38 of the compressor is led to the
evaporator 42 via the condenser 40 and the capillary line
41. So, refrigerating fluid is flowing through the hollow
blocks 5. As soon as the ice layer has grown to a certain
thickness on said hollow blocks 5, it impedes the passage
of the paddles 4 and hence the rotation of the shaft 2 in
the frame. The said shaft 2 being locked the motor-speed
reducer 3 is now tending to rotate on the shaft 2. The
motor-speed reducer 3 closes the microswitch 21. As a re-
sult thereof the solenoid 23 of the relay is energized, the
contact 27 is opened and the contacts 26, 28 and 29 are
closed.

Opening of the contact 27 has the effect that the
motor-speed reducer 3 is not driven any longer and that the
motor 30 of the fan of the refrigerating mechanism becomes
inoperative.

As soon as the paddles 4 are released frém the ice
layer the microswitch 21 is opened again, but meanwhile
the function of the latter has been taken over by the contact
26, which maintains the supporting current through the
solenoid 23 of the relay. The thermostatic switch 33 is in
the low temperature position, thus is not yet closing the
circuit over the contact 29 and the solenoid 32, but it does
close the circuit over the contact 28 and the solenoid of the
valve 31 of the bypass 43. Thus ﬁeating fluid is pumped
through the hollow blocks 5, so that ice blocks are released
from the hollow blocks 5 and fall onto the bearing plate 14.
At the same time the thermostatic switch 33 is reaching a
temperature that is sufficiently high to make this switch
interrupt the connection to the‘contact 28 and to make the
connection wifh the contact 29. The solenoid of the valve 31
thus does not continue to be energized any -longer. The hy:i o<
43 is thus sealed and the exit 38 of the compressor aycin

thus remains only in contact with the evaporator 42 sv~., ..
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condenser 40 and the capillary line 41, but the refrigerating
mechanism is not working effectively as yet since the motor
30 of the fan of the condenser 40 remains inactive as long

as the contact 27 is open. Owing to the fact that the ther-
mostatic switch 33 has made connection *o the contact 29,
which contact is closed as ye*, the solenoid 32 is energized
whereby the cock 20 is openec. Co, water Is flowing thfough
the line 19 into the tray 6. As a result thereof the tray 6
becomes heavy enough so as o pass from its uppermost to

its lowerpost position. The already released ice blocks
thereby are sliding £rom the bearing plate 14 into the bottom
scale 1 and thence into the container. Together with the

tray 6 the arm 10 changes its vposition, which opens the
mercury switch 25,

Thereby the circuit of the solenoid 23 is interrupted.
This opens the cont acts 26, 28 and 29 and closes the contact
27. The solenoid 32 is +thus not energized any longer and the
cock 20 is closed. The motor 3 is rotating again and so does
the motor 30 of the fan of the concenser 40. As the valve 31
of the bypass 43 remains closed the refrigerating mechanism
is now again efficiently circulating refrigerating fluid
through the evaporator 42 and consequently through the hollow
blocks 5 of the hollow body.

After some time the thermeostatic switch 33 switches
from the contact 29 to the contact 28, but this remains
without effect because the contacts 29 and 28 are open. The
filled tray allowing in its loweérmost position to flow away
water through the opening 35 is gradually loosing weight.
After enough water has flown away through the opening 35,
the tray and its contents have los* enouch weight so as to
be raised again by the counterweight 13. The blocks 5 are
then back in the water. Tce can again be formed and the cycle
can restart. When the £fray 6 is risinc the mercury switch
25 is again closed but *this has no further effect as long

as the microswitch 27 is cpen.
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The electric wiring diagram of figure 6 differs from
the electric wiring diagram of figure 5 by the following
features :

a. The thermostatic switch 33 has not been executed as a
change-over switch but as a simple interrupter and takes
the place of the mercury switch 25; and

b. the mercury switch 25 has not been executed as a simple
interrupter but now as a change-over switch and in fact
has taken the place of the thermostatic switch 33.

The mercury switch 25 closes the circuit over thre
solenoid 32 and the contact 29 when the tray is in its
uppermost position and closes the circuit over the solenoid
of the wvalve 31 when the tray 6 is falling and thus also the
arm 10 is changing its position. Normally the thermostatic
switch 33 is closed at low temperature and is only opened
when the temperature exceeds a threshold value as a result of
the flow of the heating fluid.

When the tray 6 is in its uppermost position and not
yet enough ice has been formed around the hollow blocks 5
so as to impede the movement of the paddles 4, the microswitch
21 is open. So, the solenoid 23 of the relay is not energize..
only the contact 27 is closed. The motor of the"motor—speed
reducer 3 is driving the shaft, the motor 30 of the fan of
the condenser 40 remains in operation, and since, among other
things as a result of the facf that the contact 28 is open,
the solenoid of the valve 31 is not energized, the bypass 43
is closed and the refrigerating fluid normally flows through
the evaporator 42 and in consequence through the hollow
blocks 5. In this way ice gradually forms around the hollow
blocks 5. When the ice layer has grown to a certain thickness
it obstructs the passage of the paddles 4 and thus impedes t’
rotation of the shaft 2 in the frame.

The shaft 2 being locked, the motor-speed redn:ex
now tends to rotate around the shaft. The motor-speed .‘eau: - .

closes the microswitch 21. Thereby the solenoid 23 cZ *'.«
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4
relay is energizéd, the contact 27 Is opened and the contacts
26, 28 and 29 are closed.

The result of operning the contaét 27 is that the motor-
speed reducer 3 is not driven any longer and that the motor 30
of the fan becomes inooerative. As soon as the paddles 4
are released from the Ice layer the microswitch 21 is re—opened,i
but meanwhile the function of the latter has been taken over
by the contact 26, which maintains the supporting current
through the solenocid 23 of the relay.

The thermostatic switch 33 iZs in. 'the lower temperature
position and keeps the circuit closed over the solenoid 23.
The contact 29 closes the circuit over the solenoid 32, which
opens the cock 20. The mercury switch 25 indeed is in the
position wherein it closes the circult ‘over the solenoid 32
and the contact 29. Thus, water is flowing through the line
19 in the tray 6. Thereby the tray becomes heavy enough so
as to pass from its uppermos* into its lowermost‘position.
Together with the tray 6 the arm 10 changes position, which
makes the mercury switéh 25 to change over from the connection
to the sdlenoid 32 to the connection to the solenoid of the
valve 31. The circuit of the solenoid 35 is intenmﬁted thefe—
by so that the cock 20 is closed and no water is added to
the tray 6 any more. At the same time the circuit over the
solenoid of the valve 31 is closed by the mercury switch
25, for the contact 28 is closed too. The valve 31 is thus
opened and heating fluid is flowing through the hollow blocks
5. As a result thereof the ice blocks are released from
said hollow blocks. The ice blocks fall on the bearing plate
14 and thence first slide into.the bottom scale 1 and then
into the éontainer.

After some time the “hermostatic switch 33 inter-
rupts the circuit of the solenoid 23 of the relay. ThereBy
the contact 26 of the supoorting circuit of the solenoid 23
is interrupted. The contact 27 is acain closed, which again

engages the motor-speed reducer 2 driving the shaft 2 and
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also puts the motor 30 into operation. At the same *ime the
contacts 28 and 29 are re—opengﬁ. By the opening of the
contact 28 the energizing of the solenoid of the valve 31
fails, so that the refrigerating mechanism again circu-
lates refrigerating fluid through the hollow blocks 5. For
some time to come the opening of the contact 29 has no
effect because the mercury switch 25 closes the circuit not
over the sclenoid 32 of the cock 20 but over the solenoid of
the valve 31 and the solenoid 32 was thus not energized any
longer,

While the tray 6 is in its lowermost position water
is flowing away throﬁgh the opening 35. The combined weight
of the tray and its contents is thus falling off. After
enough water has flown away through the opening 35 the tray
6 and its contents have 1lost enough weight so as to be
raised back by the counterweight 13. The blocks 5 are then
back in the water. Again ice can be formed and the cycle can
restart. When the tray'6 is rising the mercury switch 25
again passes to the connection to the solenoid 32 but the
circuit of the latter is then interrupted by the contact 29.
The changing over of the mercury switch 25 has no effect
for some time to come because the contacts 28 and 29 are
open. If there has been enough cooling the thermostatic .
switch 33 is again closed.but this has no effect as yet
since the microswitch 21 is open. The electric wiring
diagram according to figure 7 differs from the electric
wiring diagram according to figure 6 by the fact that the
mercury switch 25 has been executed not as a change-over
gawitch but as an interrupter and is disposed in series only
with the solenoid 32 of the cock 20.

From this it follows that when the contact 28 is
being closed, the solenoid of the valve 31 is energized and
yemaing so until the contact 28 is re—openeﬁ, which only
ogeurs upon opening the thermostatic switch 33, thus upon

gsufficient unfreezing. As long as the solenoid of the valve
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31 is energized, heating £fluid is flowing through the hollow
blocks 5 and unfreezing takes place. The closing of the
contact 28 is attended by the closing of the contact 29.

The closing of the contact 29 results in the energizing |
of the solenoid 32 of the cock 20, but this energizing ceases
as soon as, the mercury switch 25 interrupts the Circuit of
the solenoid 32 upon the downward movement of the tray 6.

The amount of water *ha% has to leave ?he tray in
the lowermost position does not depend uvon the applied
electric wiring diagram and can be approached as follows
according tc figure 9.

When the tray 6 is falling under the influence of
the water added this tray is released from the hollow blocks
5, from the ice formed on them and from the bearing plate 14.
In order to continue to fall the combined weight of the tray
and its contents has to overcome also the friction in the

pivots 8, 9, 11 and 12.

Let 9, be the weight that has to be exerted by the tray 6
onto the pivot 11 of the arm 10 when the tray is in
its uppermost position in order to compensate for
the influence of the counterweight 13.

9, The weight that has to be exerted by the tray 6 onto

the pivot 11 of the arm when the tray is in its lower-
most position in order to compensate for the influence
of the counterweight 13.

G The counterweight; '

36

37

The pivot of the counterweight 13 and the arm 10.
The center of grévity of the counterweight 13, which is
mounted eccentrically on the arm 10.

the pivot 11 of the tray 6 with the
12 0% the arm 10 with the frame.

the center of gravity 37 of the “

r The distance between
arm 10 and the pivot
r. The distance between
counterweight 13 and the pivot 12, %
a The angle between the central axis of the arm 10 on ‘

the one hand and the line joininc the pivot 12 and
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the center of gravity of the counterweight 13 on the
other hand.

B The angle between the centrai axis of the wrp 10 o
the horizontal when the tray is in its lowerrast
position.

T The angle between the central axis of thi: azri O .
the horizontal when the trav iz in irs uvppe:nost
position.

For the uppermost position of the iray there is

cos (y-a).

equilibrium if g,r,cosy = Gr

1 2
For the lowermost position of the tray there is

equilibrium if gzrlcosﬁ =G rzcos(8+a)c
Therefrom it is deduced that
’ _ o ! \
Ag =g, -9, = G f& cos (r-a) _COu\ﬁ‘*’G/
r1 cosy CeSp

All other elements of the formula being krown, it

N omeiam s

can be deduced how large o has to be in orcder to optain a
determined value of’Ag.lﬂg'has to be equal *o the weolume
occupied by the immersed bodies multiplied by the density
of the water. To the volume occupied by the immersed bodies
has to be added the increase in volume proceeding from the
formation of ice. Further- the volume of the immersed bodies
consists of the volume occﬁpied by the hollow klocks,
the volume occupied by the bearing plate and the volume.
occupied by the stirrer. To the weight thus calculated
still has to be added the weight that is reguired to compen-
sate for the frictional losses in the pivots.

The above explanation proceeds cn the assumption
that the arm 10 is symmetric with respzsct to the pivot 12,
the weight of the tray acts completely at the pivot 11 and
the influence of the arm 7 may be left out of consideration.
Only the first of these three condizions 7r falfiliad. The
other conditions especially are not fulfillad because the
quadrangle formed by the pivots 3, 2. 1» and 11 is no

parallelogram. This quadrangle has beea chosentthis way



gt e et e

5

10

15

20

25

30

35

e T L - et T R UUUULJJ’ il
. 18 S

because the opening 35 in a side wall of the tray has to be
above the water level if the tray is in its uppermost position
and has to be below the water level if the tray is in its .
lowermost position. In the lowermost position a sufficiently
large amount of water must be able to flow away out of the
tray in order to bring about the weight difference -[lg.
After anamount of water has flown away corresponding 3
with the weight[)g, the tray rises again. The fact that the ’
tray in its uppermost position has an inclination differing
from that in its lowermost position has an analogous effect
as the eccentricity of the counterweight. The fact that the
said quadrangle is no parallelogram’ corresponds with a weight
difference between the influence of the tray 6 on the pivot
11 in the lowermost position with respect to the uppermost
position. This weight differenceldg' can be graphically de-

termined and the above formula has to be corrected as follows :

cos 1 cos B ’

Ag _ L\g' _ G_J:--2 [ cos (y-~a) cos (B+a) 1
. 1

At first élance it has to be deduced from the above

explanation that upon every upward and downward movement of ihe

tray 6 an amount of water is flowing away that is equal to

the volume of water displaéed by the immeréed bedies and the

volume caused by expansion upon the formation of ice. As

a matter of fact the volume of water flowing away is smaller

since during the downward movement of the tray the volume

of the immersed bodies gradually decreases, and at the

moment no body is immersed any longer the angle y is different

from the angle the tray occupies in its uppermost position.

However, this has no npercuésion on the method of calculation.
The apparatus according to the figures lfand 2 can

be built without stirrers 4, shaft 2, motor-speed reducer

3 and microswitch 21. For that purpose it suffices to mount

a change-over switch 34 on the arm 10 or 7 "of to have one

of these arms or any other element moving together with the
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tray act upon such change-over switch. The change-over swit
24 is, e.qg., a second mercury switch. The change-over switc
34 closes a circuit when the tray 6 is in its uppermost
position and closes another circuit as soon as the tray 6
has fallen very slightly. If the change-over switch 34 is a
mercury switch on one of the arms 7 and 10, a very slight
drop of the tray 6 has to be sufficient for making the merc
switch turn. . ' .

The ice formation arocund the hollow blocks 5, which
is” accompanied by an increase in volume, is sufficient for
causing a slight drop of the tray 6 and this slight drop ha
to be sufficient for making the cHange—over switch 34 turn.
If originally the first circuit is closed and the second
circuit is open, the first circuit has to be open and the
second circuit has to be closed after the turn. The electri
wiring diagram according to figure 8 relates to such an
embodiment. On the one hand the change-over switch 34 is in
sries with the motor 30 of the fan of the refrigerating
mechanism and on the other hand it is in series with the
solenoid of the wvalve 31 of the bypass 43 and with the sole
32 controlling the opening of the cock 20. When the tray 6
is in its uppermost position the changé—over switch 34
closes the.circuit of the motor 30. As soon as the tray'6 h
departed a little from its uppermost position the change - o
switch 34 closes the other circuit.-As further appears from
figure 8 the solenoid 32 is in series with the mercury .
switch 25, and the solenoid 32 and the mercury switch 25 on
the one hand as well as the solenoid of the valve 31 of the
bypass 43 on the other hand are in series with the thermc-
static switch 33. Said thermostatic switch 33 just as in
the other embodiments is at the end of the evaporator so
that fhe thermostatic switch 33 only opens or again clcses
if the flow of the refrigerating fluid through the evapcrat
24 has ceased relatively long ago or was back on process

again relatively lcrng ago. Moreover the difference between
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the temperature of closing and the temperature of opening
of the thermostatic switch is relatiwly large.

The mercury switch 25 is closed when the tray 6
is’ in its uppermost position and requires a rotaticn
through a larger angle for opening than the angle that is
needed for making the change-over switch 34 to turn,

When the tray 6 is in its uppermost position and
there has not yet formed enough ice on the hollow blocks 5
for making the change-over switch 34 to turn, the circuit
of the motor 30 of the fan of the condenser 40 of the re-
frigerating mechanism is closed. The other circuit is open
so that the solenoid 32 is not energized, the cock 20 is
closed and no water supply is taking place. The circuit of
the solenoid of the valve 31 of the bypass 43 is inter-
rupted too, so that this solenoid is not energized and the
bypass is closed. So, the refrigerating mechanism is cir-
culating refrigerating fluid through the hollow blocks 5
and ice is being formed around these blocks. As soon as a
certain amount of ice has formed, the tray 6 slightly falls
as a consequence of the increase in volume resulting there-
from. This makes the change-over switch 34 to turn so that
the circuit of the motor 30 is interrupted. The fan is not
blowing cool air over the condenser 40 of the refrigerating
mechanism any longer. At the same time the circuits of the
solenoid of the valve 31 and of the solenoid 32'contr011ing
the cock 20 are closed. The valve 31 thus opens the bypass
43 so that the fluid leaving the compressor 39 is directly
led to the evaporator 42, which is then not acting as an
evaporator any longer. Heating fluid is thus flowing through
the hollow blocks 5. Water is flowing through the cock 20
into the tray 6. After some time said tray 6 is heavy enough
for passing from its uppermost position to its lowermost
position. The tray 6 falling still further, the change - over
switch 34 is maintained in the position wherein the circuit

of the motor 30 is interrupted and the circuits of the

s .
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solenoid 32 and of the solenoid of the valve 31 are closed.
By the circulation of the heating fluid the formed ice
blocks are released f£rom the hollow blocks 5. Said ice blocks
then slide from the bearing plate 14 into the bottom scale
1 and thence in the container (not represented).

Before the tray has fully reached its lowermost
position, the mercury switch 25 interrupts the circuit of
the solencid 32. Thereby the cock 20 is closed. When the
tray has come down 2nd the cock 20 is closed, water is
flowing from the tray through the cpening 35.

The size of the opening is such that only enough
water has flown away out of the tray 6 for alldwing said
tray to rise back if the thermostatic switch 33 is alreadv
opened. When the temperature at the end of the evaporator

42 has risen enough, the thermostatic switch 33 opens so

"that also the circuit of the solenbid of the wvalve 31 is

interrupted.

The bypass 43 is closed thereby and no longer heating
fluid but again refrigerating fluid is led from the conden-
ser 40 to the evaporator 42. The hollow blocks 5 thus
receive again refrigerating fluid before the tray 6 rises
again. ' ‘

if enough water has flown out of the tray, this
tray goes up again so that first the mercury switch 25 is
again closed, which has no consequeﬁce as yet since the
thermostatic switch 33 is open, and thereupon the change-
over switch 34 comes back into the position wherein it
closes the circuit of the motor 30. The fan of the condenser
40 is then driven again and the normal refrigerating action
can anew take place.

Only when the change-over switch 34 1is back in the
position wherein it closes the circuit of the motor 30,
the thermostatic switch 33 is again closed so that the
circuits of the solenoid 32 and of the solenoid of the valve

31 can be closed again when anew ice has formed around the
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hollow blocks 5.
It should be noticed that the thermostatic switch 33

has to close again with such a delay that this switch is ' f-’
still open when upon rising of the tray 6 the mercury switch »

25 is again closed, since otherwise upon rising of the tray 5.

@)

from the closure of the mercury switch 25 on until the i
interruption of the€ircuit of the solenoid 32 off the change-

over switch 34, a certain amount of water would flow into

‘the tray, which would make the amount of water in the tray

too large and would result into an advanced fall of said tray."i

It has to be noticed that according to the various 3
embodiments the tray rises and falls by a mere addition and :
flowing away of water and that no further motor-speed reducer ';
is needed in order to set the tray 1n movement

For the rest the apparatus is completely composed
of simple mechanical and electric elements that hardly can
be deranged and hence guarantee a'reiiable operation.

The invention by no means as llmlted to.the above .
descrlbed embodlments. Within the scope of the present ,._u.ﬁg
application many modifications can be made to the described 3_:f§
embodiments, among other things w1th respect to the form, R

that are used for putting the 1nventlon into work.

E.g. with reference to figure 4 the refrlgeratingA
mechanism represented therein may be replaced by another -
refrigerating mechanism. In the embodiment according to
figure 8 the change-over switch may be of another type. This .
change-over switch has not to be mounted dlrectly on one - i.~§
of the arms 7 and 10 either. The changeoover sw1teh may be o :

connected to the tray by means of an 1ndirect mechanical

transmission.

The embodiment accordlng to flgure 8 may ha comblnad ’

reducer 3 and a micro—sw1tch 21. . ﬁ'“'w
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CLAIMS

1. Apparatus for the formation of small ice blocks

comprising :

a frame,

a hollow body fixedly mounted on this frame and containing

projecting parts facing downwards,

means for circulating refrigerating fluid through said

body,

means for circulating heating fluid through said body,

a tray, '

a mechanism for bringing said tray»from an udspermost -

position around the said projecting parts to a lowermost

position and conversely,

a water supply line discharging above said tray,

means opeﬁing and closing said water supply line, and

elements that control the said means and the said mechanism

in such a way that :

- the means for circulation of the refrigerating fluid
through the Eody-are operative while the tray is in its
uppermost position, |

- the mechanism brings the tréy from its ugpérmost to its
lowermost position when ice has formed around the
projectirg parts, .

- the means for circulation of heating fluid through the

- body come into operation after ice has formed around
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the wrojecting rarts, and
- the water supply line is opened after ice has formed
a2 »und the projecting parts,
whecein the mechanism bringing the tray from its uppermost
to its lowermcst positicn and conversely consists of :
- ar elemen: opening the water supply line to the tray when
ice has formed around the proijecting parts,
- means allowing water to flow away out of the tray in its
lowermost position, and ' '
~ an element closing the water supply line when the tray has
reachted its lowermost vosition.
2. Apparatus according to the foregoing claim,
wherein the mechanical suspension of the tray is such that

said tray in its lowermost position forms an angle with the

uppermost position.

3. Apparatus according to the foregoing claim,
wherein the means allowing water to flow away out of the
tray being in its lowermost position is an openipg left
in a vertical wall. .

4. Apparatus according to the foregoing ciaim,
wherein the opening is adjustable. 4

5. Apparatus according to any of the claims 2 to 4,
wherein the mechanieal 'suspension consists of at least

two brackets or arms that on the one hand are hingedly

connected to the tray and on the other hand are hingedly
connected to the frame, the four pivots forming a quadrangle,
which is no parallelogram.

6. Apparatus according to éhe foregoing claim, where-rj
in at least one of the arms is extended beyond the pivot v
in the frame and bears a counterweight on said extension.

7. Apparatus according to the foregoing claim,
wherein the center of gravity of the counterweight is outside
the central axis of the arm.

8. Anparatus according to the foregoing claim,



0000233

wherein the counterweight on thefxtension of the arm is
adjustable in such a way that the distance between the
center of gravity of the counterweicht and the central
axis of the arm is adjustable.
5 9. Apparatus according to any of the claims 2 to
5, wherein one of the arms carries a mercury switch, which
in the lowermost position of the *ray interrunis an
electric circuit so that the water supply line is closed,
10. Apparatus according to any of the foregoing
e 10 <c¢laims, wherein the element opening the water supply line
tc the tray when ice has formed around the projecting parts
is control’ed by a change-over switch, which is controlled

by a fall of the tray under the influence cof the increase

w

in volume of the water as a result of ice formation.
15 11. Aoparatus accordinc to the foregoing claim,
wnerein the said change-over switch is a mercury switch

mour.ted on an arm that is hingedly connected to the tray.
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