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The present invention relates to an automatic 
Sweetwater control to screw conveyor under ex 
tractor machine. 
In the process of refining sugar the raw sugar 

is processed thru primary centrifugal extractor 
This sugar is discharged from these 

machines in a semi-dry state into Screw con 
veyors. These conveyors then convey the Sugar 
to a melter tank where the Sugar is melted by 
mixing with Water and heating. 
In the process it is necessary that a fixed 

density be maintained. Now, if it were possible 
to run this hot Water into the screw conveyor in- - 
stead of adding it at the melter, some very 
definite advantages would be obtained. 

First, the Sugar would be mixed thoroughly in 
the screw with the water and thereby relieving 
the duty on the melter. 2. r 

Second, the Sugar being mixed with the hot 
water in the screw will run freely and require 
less than one tenth of the power to operate the 
SCreWS. In the past, it has been attempted to accom 
plish this by manual control but with very un 
satisfactory results due to the fact that at times 
insufficient water was applied and then the power 
would be greater than with no water applica 
tion, as the sugar would get into a form similar 
to a baker's dough or paste, then at other times, 
too much water would be applied, which is very 
unsatisfactogy for the processes succeeding the 
melting. s' 
An object of the present invention is, therefore, 

to provide means for adding water to the sugar 
in the conveyor in amount sufficient to make it 
run freely and begin the dissolving. 
Another object is to control the addition of 

water by the load imposed on the conveyor 
notOr. 
A further object is to make such control auto 

matic to free it from human error and to reduce 
the number of attendants required. 
Another object is to maintain a substantially 

constant density in the solution delivered to the 
melter. - 
A still further object is to provide an electric 

controlling apparatus by means of which the 
other objects are carried Out. 
Yet another object is to use in this electric ap 

paratus a magnetic relay possessing the follow 
ing features: adjustable to operate at various 
current values; an adjustable core to alter the 
magnetic flux; a by-pass device for temporarily 
short circuiting the magnetic flux; an arrange 
ment whereby two circuits may be controlled 

(CL 127-22) 
simultaneously by the relay; a further arrange 
ment for controlling two circuits wherein. One is 
opened or closed before the other. 
In the drawing wherein the same numbers re 

fer to like Or corresponding parts, 
Figure 1 is a side elevation of a unit employ 

ing the present invention, with the circuits shown 
in diagram and parts in section, 

Figure 2 is an enlarged detail side elevation of 
the relay control for the sweetwater, with part of 
the coil broken away. 

Figure 3 is a top plan view of the same re 
lay, and 

Figure 4 is a sectional fragment taken on the 
line 4-4 of Figure 2. 

In Figure 1, the centrifugal extractor f0, hav 
ing a revolving basket f driven through a shaft 
2, is suspended over the screw conveyor f3 which 

carries sugar to the melter tank f4. The screw 
conveyor 3 is composed of a tube 4 within 
which is mounted the screw 5 driven by the mo 
tor 6 through the reducing gears T. 

In the upper end of the conveyor tube f4 is 
located a spray head 8 for the purpose of adding 
melting water to the sugar in the conveyor 3. 
The Spray 8 is connected with a water source 
through the magnetic valve 9 which is con 
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trolled by the relay 20 in the circuit of the mo 
tor. 16. Electric current for the motor 6 is 
drawn from the supply line 2 thru the leads 21s 
and 2i and controlled by the motor switch 22. 

In operation the extractor O builds up a wall 
of sugar 23 on the sides of its basket f . This 
accumulation is removed and permitted to fall 
into the conveyor f3 where it is mixed with wa 
ter entering through the spray 8 and carried 
to the melting tank 4. At the melting tank 4 
the sugar, and water are heated by steam or 
other coils 24 and agitated by a motor driven 
paddle 25 to complete the dissolving, after which 
the Solution is removed and the sugar continued 
through the remaining steps of the process. 
This invention concerns particularly the auto 

matic control of the melting water sprayed into 
the conveyor 3. As the sugar accumulates in 
the extractor to the switch 22 is closed starting 
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the motor 6 and driving the screw 5. The . 
relay 20 is normally closed energizing the sole 
noid 26 of the water valve 9 and closing the 
same. This relay 20 has a predetermined oper 
ating range so that 'at low current values in the 
notor circuit the switch 20 remains closed but 
at a definite higher value the switch 208 opens. 

50 

As the dry sugar enters the conveyor 3 the 
Screw 5 meets increased resistance and the 55 
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2 
motor 6 draws more current. The added cur 
rent flowing through the relay 20 causes the 
opening of the circuit through the solenoid 26 
allowing the valve 9 to open under the force 
of its spring 27 thus admitting water to the 
conveyor f3. As water is mixed with the Sugar 
the resistance of the screw 5 drops, with a con 
Sequent drop in current passing through the 
motor 6. As the current drops below the mini 
mum required to open the relay 20, it closes again 
completing the circuit through the Solenoid 26 
and closing the valve 9. 
The relay 20, which is in the motor circuit, is 

of the electromagnetic type, the primary circuit 
being through the coil 28, and the secondary 
being controlled by a mercury switch 29, as shown 
in detail in Figures 2, 3 and 4. 
The coil 28 is held in a soft iron cap 30 by 

a bottom plate 3 of Some non-magnetic mate 
rial Such as brass. The top of the cap 30 is 
drilled and tapped over the hollow core portion 
of the coil 28 to receive the threaded soft iron 
core piece 32, which is thereby adjustable in the 
core to vary the effect of the magnet. A locking 
nut 33 is provided to hold the core piece 32 in 
adjustment. 
The mercury switch 29 is suspended at the 

bottom of the magnet by the usual form of brass 
bracket 34, carrying clips 35 adjustable with re 
Spect to the magnet by movement in the slots 
36 of the bracket 34. The mercury switch 29 
employed comprises a glass tube 37 having a 
mercury well, 38 at each end, and a wire 39 of 
a magnetic material bridging the wells 38. The 
magnetic field is concentrated beneath the coil 
28 by the use of a small iron core piece 40 in 
the lower part of the hollow core and resting 
On the plate 3f. A bar 4, likewise of a magnetic 
material, is held against the underside of the 
plate 3 by bolting to the Small core piece 40 
by a steel screw 42, the magnetic field being thus 
Concentrated in the bar 4. 
. By adjusting the magnet strength, by moving 
the core piece 32, and also by moving the mer 
cury tube 29 to or away from the bar 4, the 
point at which the valve 9 is opened and water 
admitted to the conveyor 3 may be varied. For 
accomplishing a temporary shorting of the mag 
netic flux a threaded Soft iron plunger 43 is 
passed through the side of the cap 30 and the 
plate 3 extending inward towards the bar 4. 
At the outside of the cap 30, the plunger 43 is 
provided with a non-magnetic head 44 affording 
a means for rotating the plunger 43 to cause 
it to short circuit more or less of the magnetic 
flux to the cap 30 thus raising the minimum cur 
rent required to lift the wire 39. Its purpose is 
to short circuit a portion of the magnetic flux. 
When motors and conveyors start up they are 
cold and draw more current for several hours 
until warmed up. By pushing in the plunger 
43 a portion of the magnetic flux is bypassed 
between the cap 30 and the bar 4 and the 
switches 29 are thus not operated as would nor 
mally be the case when a current passed which 
is in excess of that for which the core piece 32 
has been adjusted. After the machine is warmed 

70 

s 

up and drawing normal current the operator pulls 
out the plunger 43. Spacing washers 45 are 
placed between the head 44 and the cap wall 
30 to limit the extent of inward movement of 
the plunger 43. The washers 45 are added in 
sufficient number to permit the plunger 43 to be pushed in enough to bypass a portion of the flux 

2,098,591 
just sufficient in quantity to prevent the relay 
20 from operating at the normal current during 
the Warm up period. If too much were bypassed 
the relay 20 night fail to operate even at a 
serious overload. 

Figures 3 and 4 show a modification in which 
two mercury switches 29 are used. The relay 
20 in such a case may be used as a two pole sin 
gle throw SWitch and SO may control two circuits, 
The circuits will be controlled simultaneously if 
similar mercury tubes 3 are used and they are 
held at the same distance from the bar 41. It may be of value to have one circuit open before 
the other, in which case the bar 4 will be 
provided with a stepped portion 48 as shown in 
Figure 4 so that one of the supporting brackets 
34 will be lower than the other and the mercury 
tube 37 will be correspondingly removed from the 
magnetic field with the result that a stronger 
field will be required to open it. 
The relay 20 is adjusted as follows: With the 

coll 28 in the motor circuit connected to the 
leads 2b and 20, the core piece 32 is screwed 
out almost to the top. With the motor 6 run 
ning and normal current flowing, screw down the 
core piece 32 until the wire 39 is lifted, then 
retract the core piece 32 a turn or so to allow 
a slight excess of current without operating the 
relay 20. This margin of excess is best deter 
mined by trial for the individual case. When the 
core 32 is properly adjusted the lock nut 33 is 
tightened to prevent further motion. 

It is obvious that various changes and modi 
fications may be made in the details of construc 
tion and design of the above specifically described 
embodiment of this invention without departing 
from the spirit thereof, such changes and modi 
fications being restricted only by the scope of 
the following claim.S. 
What is claimed is: 
1. An automatic sweetwater control for an elec 

tric motor driven conveyor and Screw having an 
electromagnetic valve for said sweetwater and a 
relay to control Said valve in Series with Said mO 
tor, said relay including a primary coil in series 
with the motor, and a magnetic mercury switch 
Suspended beneath said coil and adapted to be 
Opened when sufficient magnetic flux is induced 
in Said Coil, Said Switch controlling said electro 
magnetic SWeetwater valve to open the same when 
due to increased resistance in the conveyor screw 
the motor draws a current higher than that nor 
mally drawn. 

2. In a Sugar refining apparatus a source of 
sugar, an electric motor driven screw conveyor 
for the sugar, a water delivery means in the 
conveyor for adding melting water to the sugar, 
a receiver for the sugar and water mix, an elec 
trically controlled valve for the water delivery, 
an electromagnetic relay for said valve control, 
Said relay comprising a primary circuit coil in 
Series in the conveyor motor circuit, an adjust 
able core piece in the coil for varying the mag 
netic flux of the coil, a magnetic switch control 
ling the secondary circuit and adapted to be 
Opened by the force of the coil, and a bypassing 
means for temporarily short circuiting the mag 
netic flux when the conveyor motor is cold and 
draws a current higher than the normal. 

3. In a sugar refining apparatus, a sugar 
Source, a mixing member, means conveying the 
Sugar from the source to the mixing member, 
Operating means for said conveying means, water 
discharging means associated with said convey 
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ing means, and control means connected with said 
operating means and said water discharging 
means to automatically turn on or cut of the wa 
ter discharge means dependent upon the resist 
ance of the movement of the Sugar on said con 
veying means. f 

4. In a Sugar refining apparatus, a sugar 
Source, a mixing member, means conveying the 
Sugar from the source to the mixing member, 
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operating means for said conveying means, wa 
ter discharging means associated with said con 
veying means, and electrically operated control 
means connected with said operating means and 
said water discharging means to automatically 
turn on or cut of the Water discharge means de 
pendent upon the resistance of the movement 
of the Sugar on Said conveying means. 

JACOB J. NEUMAN. 


