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Reiirier P, De Vries, Melrose, Mass., assignor to
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) raﬂon of Massachusetts

Appllcation July 31, 1931, Serial ‘No. 554,269

10 Claims.
. This invention relates to means for controlling

the time periods in a cycle of operation and

particularly to a device adapted for use with
sugar purifying centrifugals to control the dura-

5 tion of certain steps in the refining process.
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_Centrifugal machines are quite commonly em-
ployed in various stages of the sugar refining
process. " In the use of these machines the first
operation consists in starting the porous basket
rotating and introducing the proper amount of
sugar magma. The basket continues to rotate
during the first so~called purging period during
which a large portion of the mother liquor is
thrown out through the pores of the basket and is

conducted away. This rapid rotation has the-

effect of walling up the sugar against the inner

‘surface of the basket and when a large portion

of the mother liquor has left the sugar, a spray

of water is turned on against this inner walled:

surface to remove whatever liquor may still re-
main adhering to the crystals. At the com-
pletion of this spraying period the water is

- turned off and the basket continues to rotate

during the drying period for the purpose of re-
moving the excess water. - At the proper time
thereafter the power is shut off and brakes are
applied to bring the basket to a stop after which
the purified sugar is removed.

It is highly essential for efficiency of operation
and uniformity of product that the various time
intervals of this process be correct and unvary-
ing for a given consistency of sugar magma.
Thus if the purging period is too long the sugar
will commence to harden against the walls of
the basket with obvious harmful resilts, or, if too
short; the liqguor will not be sufficienitly removed
and an excess amount of spray water will be
required for a pure product. An unduly long
sprayigg time must always be avoided, to prevent
dissolving of the sugar. For efficient centrifugal
operation not only must the steps in the cycle
be uniform but it is equally important that thare
be some way of changing these various time pe-
riods to correspond with the fluctuations in the

-consistency of the sugar magma as. different

batches are introduced. .
It has been recognized in the prior art that

the control of these time periods should not be .

left to the judgment of the operative and a num-

ber of devices have been constructed to pro-.

vide automatic control for one or more of the
time periods. These devices have not, however,
solved the problem of automatic control as they
have eithér been incapable of accurate adjust-

5 able control for each of the time periods in a

(CL 161—7)

complete cycle or they have been so complicated
as to make their cost of installment and operation
8 serious disadvantage.

It is one of my objects to provide a control
device of this nature which will be accurate in 5
operation and capable of fine adjustment and
yet which will comprise a relatively small num-
ber of working parts.

It is quite common practice to supply a bat-
tery of these centrifugal machines with sugar 10
magma from one common supply tank which
holds a large amount of material to be processed.

In such case the consistency of the material will
always be the same at any one time for each
individual machine in the battery although it 15
.may vary with each new supply with which the
supply tank is replenished. As the time periods
‘in the cycle of dperation are determined by the
consistency of the magma those periods should
always be the same for each machine in the 20
battery and when a new supply of a different
consistency is introduced to the main tank all of
the machines will require an’equal amount of
adjustment. If the fluctuations in consistency
are frequent and if there are quite a number of 25
machines in the battery there will be a corre-
spondingly large number of adjustments to be
made at the same time and it is one of the ob-
jects of my invention to provide as a modifica- -
tion of my preferred means a master control 30
device which will make the adjustments for each
period in the cycle simultaneously for all centrif-
ugals in the battery. One essential function of a
control device of this character is that the mecha-
nism for collective adjustment permits inde- 35
pendence of centrifugal operation. Thus a device
which required that all the centrifugals be
started and stopped at the same time would be
impractical as in operation it is essential that
the operative be able to scrape out, start and 40
load one cenirifugal while the others are rotating
and not tie up an entire battery of machines
for the length of time reqmred {o scrape and-
load all of them.

The prior art includes certain pneumatlc con-
trol devices which are intended io have a function
similar to that of my individual and master con-
trol machines but these machines have not proven
satisfactory due to the intricacy of the mecha- jp
nism and the resultant expense of installment
and operation.

These and further objects of my invention will
appear from a more detailed description of the -
preferred embodiment of my invention taken in 55
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2 o
connection with the accompanying drawings, in
whlch o

"Fig. 1 is a diagram of a centnfugal machine
electrically connected to my improved individual
control device; ‘

‘PFig. 2 is a perspective view of my individual
control device;

Fig. 3 is a detail elevation view of certain parts
shown in Fig. 2;

Fig. 4 is a detail elevation view of .certain other
parts shown in Fig. 2;

Fig. 5 is an elevation view of my master con-
trol device;

Fig. 6 is a vertical sectmnal view taken on the
line 6—6 of Fig, 5 in which many of the parts

~have been omitted for clearness of illustration;
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"Flig. 7 is a detail plan view of the centrifugal
machine brake operating mechanism;

Fig. 8 is a detail elevation view of the parts
shown in Fig. 7 showing the centrifugal ma-
chine starting levers and their connections with
the brake solenoid; i

Fig. 9 is an end elevation, partly in section,
taken on the line 9—9 of Fig. 8; and |

Fig. 10 is a sectional elevation of my preferred
type of electrically operated spray water valve.

In Fig. 1, I have shown diagrammatically at A,
a sugar purifying centrifugal machine of .a com--

mon type, electrically connected to my improved
control device indicated generally at B. The
centrifugal machine A consists of the usual
porous basket 1 suspended from vertical shaft 2
which is rotated by any suitable power operated
means, such as the electric motor 3. Surround-
ing the basket 1 is the curbing 4 provided for
the purpose of carrying away the liquors as they
leave the crude sugar during rotation of the
basket. I have indicated diagrammatically at

5 an electrically operated water valve adapted-

to introduce water to the sprayer 6, and at 7 a
solenoid adapted to break the circuit (not shown)

‘to the motor 3 and operate the brake 8 to stop

rotation of the basket 1. Before describing in
detail my improved control device, I will indicate
the manner in which the water valve 5 is elec-
trically operated, as well as the mechanism by
which the solenoid 7 is connected to the brake
8 and to an electric switch in eircuit with the
motor 3 to stop the centrifugal machine. ’
Referring to Figs. 7, 8 and 9 wherein I have
shown a type of starting and stopping mecha-

" nism, well known to the art, 300, 300 (Fig. 7, in-
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dicate a pair of brake shoes fixed to the levers 301,
which are pivoted on thie common shaft 302 and
adapted to be operated by the toggle joints 303,
303, which are linked together by a common pivot
310, rotation of which will either ‘contract or

expand the brakes against the centrifugal ma-

chine brake drum 290 in a well known manner.
Fixed to the shaft 310 is a crank arm 308 which
is rotated by the lever 304 to operate the brakes.
Lever 304 (Fig. 9) is connected to the hand start-
ing lever 305 by the swivel connection 306, the
lever 305 being pivoted at 500. Also fixed fo the
pivot 310 of the toggles 303 is the crank 311
which is connected by means of the rod 312 to
the electric starting switch 313 for the purpose
of operating the same to introduce current to
the centrifugal motor 3. By this well known
mechanism, rotation of the lever 305 to-its full
line position, as shown in Fig. 9, breaks the
toggles 303 to release the brakes 300 and close
the switch 313. Reversal of this process by mov-
ing the lever 305 to its dotted line position will

stop rotation of the centrifugal machine.

1,084,302

The starting lever 305 is usualiy provided with
a torsional spring 314 (Figs. 8 and 9) adapted
to urge the said lever and its connected mech-
anism into the position at which the centrifugal
will be stopped. To hold the lever 305 in starting
or “on” position, a spring pressed dog 316 is pro-
vided, the said dog being fixed to a shaft 320 which
also carries the releasing lever 321. Surrounding
the shaft 320 and having one end fixed thereto
is the torsion spring 322 which urges the shaft

- 320, dog 316 and lever 321 in a counterclockwise

direction as viewed in Fig. 8 to force the said dog

316 info its holding position in engagement with’

the lever 305 to retain the said lever in starting
position. If the lever 321 be now manually rotat-
ed in a clockwise direction the dog 316 will slip
out from behind lever 305 to permit its rotation
by the spring 314 to “off” position. The dog 16
is suitably beveled whereby it will slip into locking
position when lever 305 is rotated to its starting
position shown in full lines. The above-described
mechanism is well known to the art and therefore
it is considered that this brief description will
suffice.

The function of the soleno:d 7 is to rotate ihe -

retaining dog 316 automatically rather than man-
ually as has been common heretofore. For this
purpose the movable core 330 of the solenoid 7 is
connected to one arm of the bell-crank lever 331
by the counecting link 332. The other arm -of
bell-crank lever 331 is connected at 333 to a rod
334 which is connected at 335 with the upper por-
tion of a crank 324 fixed to the shaft 320. It will

thus be apparent that when current is intro-.

duced to the solenoid 7 to attract its core 330 and
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rotate the bell-crank lever 331 in a counterclock- .

wise direction the shaft 320 will be rotated to
move the dog 316 into releasing position to-there-
by stop rotation of the centrifugal machine.

In Fig. 10 I have shown my preferred type of
electrically operated water valve mechamsm 340
indicates an inlet pipe through which water or any
other suitable spraying liquid is conducted to the
valve chamber 341 which communicates with the
outlet pipe 342 leading to the sprayer 6 (Fig. 1).
The valve mechanism consists of the valve seat

40

46

343 into which fits the lower tapered end of the

valve stem 344 which slides loosely within the
cylindrical member 345. The said member 345

comprises the movable core of a solenoid of the-

valve 5 and is adapted to be lifted vertically by
the electric coil windings 346 through which cur-
rent is introduced at certain times through the
wires (d) and (¢) whose exterior connections
will be hereinafter more specifically ‘described.
When the valve is in closed position, as shown,
with the stem 344 resting against the valve seat
343, the sliding core 345 rests against a fixed in-
ternal collar 350 and in this position it will be
noticed that there is a slight clearance between
the top of the cylindrical core 345 and a head 351
formed on the top.end of the. valve stem 344.

“ 'When current is introduced to the windings 346

the core 345 immediately rises but does not lift

the valve stem 344 from its seat until the top of -

the core 345 engages the said head 351. By this
lost moétion connection the core 345 is sable to
gain a certain amount of momentum before con-
tacting the head 351 and thereby lifts the stem
344 more quickly and precisely than it would if
the head 351 were in constant engagement with
the core-345.

The control device B (Fig. 1) comprises, i m gen-
eral, certain mechanism which rotates slowly and
at a constant rate of speed to measure the vari-
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ous time intervals in the above described cycle
of centrifugal operation. This mechanism in-
cludes two mercury switches indicated at 12 and

‘13 which at certain times are actuated to intro-

duce current to the aforesaid solenoids 346 and 7,
respectively. The said mercury switches and sole-

noids are connected in multiple series with elec- .

tric current supply mains (@) and (b) in the fol-
lowing manner,—the wire (¢) leads from the main
(@) to one terminal of the spray solenoid 346 (Fig.

"10) of the water valve 5 to the other terminal of

which is connected the wire (d) which connects

' the solenoids 346 in series with the mercury switch

12 which is also connected to the main (b); the
wire (g) leads from the main (b) to the brake

-solenoid 7 which is connected in series with the
‘mereury switch 13 by the wire (e), said switch

13 being connected to the main (@) by the wire
(P).. - For the purpose of starting certain parts in
the eontrol device B rotating to measure time, I

have provided a solenoid 10 whose operation will

be: more fully described later but which is con-
nected at one terminal to the main (@) and at the
other terminal to the wire (k) leading to & con-
trol starting button or switch 11 which is con-
nected to the main (b) by the wire (i). In op-
eration the workman starts the basket 1 rotating
by moving the starting lever 305 to its full line
position, Figs. 1 and 10, and he then pours the

- proper-amount of crude sugar magma into the

basket. He then immediately pushes the button
11 to start the automatic measurement and con-
trol of the time pef.ods. At a certain time there-

after the purging period will be complete and con-
_tact will be made in the switch 12 to actuate the

-water valve 5 to spray water against the sugar

-for a predetermined length of time, at the comi-

pletion of which the connection at 12 will ve

broken.and the water shut off. After another -
-predetermined length of time the mercury switch

13 will be actuated to operate brake solenod 7
to shut off current to motor 3 and apply brakes.8
to. bring the basket 1 to a stop. .

Referring now to Fig. 2 in which I have shown
more in detail the device indicated at B in Fig.

at a slow rate of speed from a source of power
indicated at 29 in PFig. 1. Loosely mounted on
the shaft 20, as shown in detail in Fig. 3, is the

sleeve 21 which carries rigidly fixed to- it the

spray cam 22 and the brake cam 23. The spray
cam 22 consists of a disc substantially circular

. in -shape but eccentrically mounted to produce
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-designated at 51.
“eireular disc mounted on center and

a gradual raising and lowering of its cam fol-
tower 50, the highest portion of the cam being
The cam 23 consists of a
having an
abrupt raised portion 75. : :

Also loosely mounted on the shaft 20 are semi-
circular collar segments 24 and 25 which are
maintained in frictional engagement with the
shaft 20 by the encircling spring 26. The lugs 27
and 28 are formed integral with and perpendicular

‘to the collar segments 24 and 25, respectively,
65

which lugs have slots 30 adapted to receive the
pins 31 projecting from the spray cam 22. The
embracing pressure of the spring 26 is of suffi-
cient force to cause the collar segments 24 and
25, the spray cam 22 and its rigidly connected
sleeve 21, and the brake cam 23 to rotate with
the shaft 20. The shaft 20 rotates continuously
and by this mechanism I have provided a novel
frictional driving connection between the said
shaft and the cams 22 and 23 so that the said
cams will turn with the shaft 20 excepf when

held stationary by certain mechanism herein-
after described. : '

Erected in proximity to the cams 22 and 23
is the calibrated post 40 which carries at its
extremities the blocks 41 and 42 which may slide
lengthwise of the post 40 and may be main-
tained at various elevations by means of the
thumb screws-43 and 44 respectively. Pivoted
at 45 to the upper sliding block 41 is the lever
46 which carries at one end the cam follower 50
adapted to ride on the top of the cam 22 and be
raised and lowered thereby. Mounted on the
lever 46 above the cam follower 50 is the afore-

said mercury switch 12. This switch consists of .

a glass vial 47 mounted parallel to the lever 46
and containing a quantity of mercury 52, as is
well known in the art. Extending into the in-
terior of the glass vial 47 are the electric termi-
nals 53 of the spray solenoid circuit wires (b)
and (d), the extremities of which terminals pro-

ject in close proximity to, but at a slight dis-.

tance from, the surface of the mercury when the
glass vial is in a horizontal position as shown.

-From this arrangement of parts it will be seen

‘that contact is made between the terminals 53
when the cam 22 raises its follower 50 to rotate
the lever 46 about the pivot 45 in a clockwise di-
rection by.a sufficient amount to cause the mer-
cury 52 to flow to the terminal end of the vial
47 and contact both points, -

block 42 is a horizontal member 60 which, as
shown in Fig. 4, is bifurcated at. 61. Pivoted at
63 to a supporting member 62 is the lever 64

which extends parallel to and adjacent the mem- -

ber 60 and carries at approximately its central
portion the pin 65 received by the bifurcated end
61 of the rigid member 60. Pivoled at 70 to the
lever 64 is the bell crank lever 71, the arm 72

of which carries the cam follower 73 which en-'

gages the brake cam 23. The otheér arm 74 of the
bell crank lever 71 carries at its extremity the
mercury switch 13 which is in all respects identi-
cal with the mercury switch 12 described above

and which receives the terminals 76 of the brake:

solenoid circuit wires (¢) and (f). The weight
of the arm 74 and mercury switch 13 maintains

the follower 73 in engagement with the brake -

cam 23, the raised portion 75 of which at times

rotates the ‘bell crank lever 71 in a clockwise"

direction about its pivot 70 to cause the mercury

in the switch 13 to make contact across the ter-

minals 76 to actuate the brake solenoid 7.
Rigidly mounted at a fixed elevation on the post

40 is the block 80 from one side of which projects:’

the arcuate member 81 which is slotted at 82 to
receive the block 90 which is constructed to slide
up and down in the slot 82 and be maintained at
any desired elevation by the thumb screw 91.

Carried by the block 90 is the solenoid 10 which’

as stated sbove is connected in circuit with the
push button switch 11 by the wires .(a) and (k).
Pivotally mounted at 86 on the cam 22 is a spring-
pressed latch 83 adapted to engage a nose 84 on

‘the movable core of the solenoid 10 and when

such engaging position to rest against the stop 94
projecting from the cam 22 to hold the said cam 22
and the brake cam 23 from rotating counter-

clockwise with the shaft 20 as is permitted by
their frictional driving connection. A spring 87

is connected at one end to the extremity of the
latch 83 and at the other end to the cam 22 to
quickly move the latch to a position against a
second stop 88 upon retraction of the core 84.
Assuming that the parts are at rest in starting
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Extending from one side of the lower sliding
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Is rotating in a counterclockwise direction as in-
dicated by the arrow, the cams 22 and 23 remain
motionless, due. to the fact that the projection 84
Is in engagement with the latch 83. Current is
now introduced to the solenoid 10 to withdraw
the projection 84 from its engaging position with
the latch 83 and the frictional drive above de-

scribed rotates the cams 22 and 23 to measure the -

time periods in the centrifugal cycle. The cams
rotate at an extremely low rate of speed but the
movement of the latch 83 to its position against
stop 88 prevents the core 84 from reengaging the
latch if the core should quickly return to its ex-
tended position. The core 84 is urged outwardly
by an interior coiled spring (not shown) and
moves in that directicn as soon as the current to

- solenoid 10 is interrupted. The mercury switch

20

12 will now gradually move upwardly and slant
downwardly at the terminal end as the forward
end of the lever 46 is raised by the gradual high
portion 51 of the cam 22. This first portion of the
rotaticn governs the length of the purging period
and it continues until contact is made between
the terminals 53 which contact causes. 2 flow of

- current to the spray solenoid 5 to start the spray

30

35

period, which contact will be maintained until
the high portion 51 has passed and the mercury

_switch 12 again assumes the position where con-

tact acioss its terminalsisbroken. At that instani,
the spray period terminates and the drying pe-
riod commences, Shortly thereafter the pro-

Jection 75 on the brake cam 23 will move the,
rcller 73 to cause a tilting of the mercury switch

13 to make contact across the terminals 76, which

contact is of sufficient duration to actuate the:

brake solenoid 7. ‘This completes the full cycle of

. Operation: in the  centrifugal machine but the

40
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cams 22 and 23 will continue to rotate until the
latch 83, now resting against stop 88, again en-

gages the nose 84 and is brought to rest against -

stop 94. )

I have provided in my improved device a series
of adjustments, one of which varies the purging
time or the time interval from the moment the
centrifugal is placed under the influence of my
control device by actuation of the solenoid 10 to
the: moment when the mercury switch 12 is ac-
tuated to turn the wash water on, ancther ad-
Justment which regulates the spraying time or
the interval during which contact is made in the
mercury switch 12 and still another adjustment
for the drying period which changes the time
interval from the moment when the contact in
the spray mercury switch 12 is broken until con-
tact in the brake mercury switch 13 is made.

To regulate the duration of electric contact
in the spray mercury switch 12 the thumb screw
43 may be loosened and the block 41 and pivot 45
elevated or lowered to various positions.- Assume,
for example, that the glass vial 47 of the mercury

- switch 12 is in an exactly horizontal position

70

<78

when the follower 50 is resting on the lowest por-
tion of the cam 22 as shown in Fig. 2. Assume
also that the space between the surface of the
mercury contained in the switch 12 and the ex-
tremitles of the terminals 53 is of such an

amcunt that just one quarter of a rotation ot

the cam 22 will cause contact to be made. The
Spray period commencing at that moment will
oceupy the next half rotation of the cam 22 and

‘contact will be broken at the beginning of the

last quarter rotation which brings the cam 22
back to its initial position. If the block 41 be now
ralsed a few notches on the rod 40 the mercury

'1,084,302
-position as shown in Fig. 2 and that the shaft 20

switch 12 will be slightly rotated in a counter-
clockwise direction about the pivot of the cam
follower 50 which will lower the end of the vial
47 opposite to that receiving the terminals 53 and
cause the mercury to flow to the lower end and
slightly recede from the said terminals. With
the parts so adjusted, somewhat more than one
quarter of a rotation of the cam 22 will be re-
quired to bring the glass vial 47 to the position in
which contact is made across the terminals 53.
This contact, which is maintained during the
spray pericd, will be broken at g correspondingly
earlier time and by this adjustment the spraying
time has been decreased. It will be apparent that
such & regulation in the spraying time also has
the effect of increasing the purging period, that
is, the time interval between the moment when
the cam 22 commences to rotate to measure
time and the moment when the spray is turned on.
Adjustment of this purging period, however, can
now be made in the following manner.

Again assume that the parts are in their initial
position as shown in Fig. 2, except that the sd-
Justment of the spraying time which has just
been made causes actuation of the spray solenoid
when the cam 22 has rotated from its position

.as shown to the position where the point marked

Z on the edge of the cam is directly under the
cam follower 50. As the length of the arc on
the periphery of the cam 22 between the point
Z counterclockwisz to the point where the fol-
lower 50 rests on the cam in its initial position
as shown determines the length of the purging
period, this period can be varied by changing
the length of that arc. If we now loosen the bolt

-
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90 and move the solenoid 10 downwardly a few .

notches the engagement of the nose 84 with the

latch 83 which in turn abuts the pin 94 will
causz a corresponding clockwise rotation of the
cam 22—the frictional driving connection ber-
mitting the cam 22 to slip on the shaft 20. If we
had desired to shorten the purging period by ro-
tating the cam 22 slightly in a counterclockwise
direction to elevate the starting position of the

‘point Z, raising of the solenoid 10 slightly would

have accomplished this purpose as the frictional
driving mechanism would have caused the latch
83 to follow the nose 84 until it came to rest in
contact therewith at its new adjusted position.

The last adjustment to be made is that of the

‘drying period time, which, it will be remambered,

is determined by the time at which the brake
solenoid 7 is actuated by engagement of the
raised portion 75 on the brake cam .23 with its
follower 73. This adjustment should be made
last due to the fact that in changing the initial
position of the spray cam 22 the initial position
of the raised portion 75 of the cam 23 relative
to its follower 73 was also changed as the two
cams rotate‘as a unit. The length of the arc
on the pariphery of the cam 23 from the raised
portion 75 counterclockwise to the point of con-
tact between the cam and the follower 73 at the
initial position of the said cam measures the
time period from the moment the cams start to
rotate to the moment when the brakes are ‘ap~-

plied. The difference betwezn that length . of

time and the sum of the lengths of time of the
purging and spraying periods which we have al-

ready determined gives the drying time. If we-

wish to decrease this latter time period we short-
en the above described arc which in this case
is accomplished by altering the position of the
cam follower 73. Lowering of the block 42 and
the rigid arm 60 also lowers the pin 65 which
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causes a slight clockwise rotation of the lever
‘64, which carries the said pin about its pivot 63.

This in turn will lower the pivot 70 and the bell
crank lever 71 and bring the cam follower 73 on
the arm 72 thereof to the desired new position.
It should be noted that this adjustment lowers

' the arm 74 without affecting the angle of incli-
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nation of the mercury switch 13. It should also
be noted that by providing -the lever 64 and
pivoting the bell crank lsver 71 to it rather than
to the arm 60 directly the range of movement
of the follower 73 in proportion to the corre-
sponding movement of block 42 is greatly in-
creased to thereby provide an increased range
of braking time adjustment. :

By the mechanism above described the various

time periods in the cycle of operation of a single
centrifugal machine can be controlled automati-
cally and adjusted as desired. In practice the

post 40 and arcuate member 81 are calibrated

as shown ‘and a number of charts are prepared
giving corresponding values in units of time for
the calibrated settings computed on the basis
of the speed of rotation of shaft 20. In using
these charts the calibrated number correspond-
ing to the desired time in seconds for the spray-
ing period is first determined and the spray block
41 adjusted to that number. As the position of
the block 90 which determines the purging time
is dependent not only on the number of seconds
desired for purging but'also on the point on the
cam 22 at which contact will be made in the
spray mercury switch 12 which point is already
fixed. by the spray adjustment just made, a sec-

ond chart is provided which gives settings for.
the purging block 90 corresponding to various.

spray ‘block settings and various
purging time,.

--'The last setting to be made is that of the brake
block 42 which' fixes the drying period. For

intervals of

. convenience of operation it is desirable to deter-

45

mine brake settings which will correspond to
various time  intervals from the moment the
spray is turned on until the moment the brakes
are applied. It should be observed that as soon
as the spray block 41 has been set, the relative

- 'position of the point Z on cam 22 determined

. by that setting and the raised portion 75 are
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" definitely fixed due to the integral construction

of the cams 22 and 23 and that therefore a chart
can be prepared which gives settings for the

brake block 42 to correspond with various spray.

block 41 settings and periods
on to brake on. :

As stated.above it 18 one of
invention to provide as a modification of the

of time from spray

preferred: embodiment of my invention an appa-

ratus adapted to control the various time inter-

-vels In the cycle of operation simultanéously for

a battery of centrifugals. The principle of op-
ération of my master control pérmits the €ssen-
tial independence- of centrifugal operation.: .

. Referring now to Figs. 5 and 6 T will describe a
device adapted to-control, & battery which for
purposes of illustration I have assumed to con-
sist of four cenfrifugal machines. Correspond-
ingly my control mechanism comprises four sep-
arate and distinet controlling units in all re-
spects identical, which are mounted on a com-
mon shaft and linked together by a common ad-
justing mechanism. As.the description proceeds
it will become apparent that I can provide a con-
trolling mechanism for any number of centrifu-

'gal machines by the simple expedient of adding

% corresponding number of contro} units,

the objects of my

. B
For clearness of illustration I have divided Pig.
5 into four vertical sections designated A, B, C
and D. Each.one of these sections contains a
control unit which is electrically connected to
the spray solenoid; brake solenoid and starting
switch on one centrifugal machine in the bat-

tery. 'The A unit is shown in vertical section
in Fig. 6 and my description of the parts which -

are duplicated in each unit will be confined to
those shown in the A section although in Fig, 5
I have numbered some of the like parts of the
other units to correspond with the numberings

-in the A section.

I have indicated at 125 an enclosed box-like
structure adapted to house my improved master
control device. Journaled in suitable bearings
126 and 127 in the end walls of the casing 125 is
the main shaft 128 which is continuously driven

.at a constant rate of speed by any suitable power

operated means indicated by the sprocket wheel

129. In a manner similar 4o that described

above for my individual control device this con-~
stantly driven shaft carries a spray cam and a
brake cam for each .centrifugal, each pair of

which cams is mounted on a common sleeve and:

at times rotated by the said shaft 128 by means
of a suitable frictional driving connection. 130
indicates one of the sleeves rotatably mounted on

-the shaft 128 and carrying rigidly fixed to it the

spray cam 131 and the brake cam 132. As in my
individual control device the spray cam 131 con-

‘sists of a disc which is substantially circular in
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shape but eccentrically mounted to impart a -

gradual rising and falling motion to its cam fol-
lower 161. 'The brake cam 132 in my modified

35

form consists preferably of a circular dise, -

mounted on center, which in this case is provided
with a depression or recess 133 which at certain
times receives its cam follower 185.. The spring

134 embraces frictional driving collar segments.

attached to the lugs 135 and 136 which lugs in my
master control device engage the brake cam 132

40

to drive that cam, the collar 130 and the spray -

cam 131 being constructed to rotate as a unit in

.& manner similar to that described for my in-

dividual control driving means.

Extending lengthwise of the machine and par-
allel to the main- driving shaft 128 is the shaft
140 which is eccentrically mounted in the bear-
ings- 141 and 142 by means of the reduced, off-
center, end portions 143, 144. Rigidly fixed to the

I
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reduced end 144 of the shaft 140 is the spray

dial 145 having suitable calibrations which co-
ordinate with the index 146. Rotation of this
dial turns the shaft 140 eccentrically for purposes
which will be hereinafter described, and it may
be maintained in’proper position, as indicated by
the dial markings, by Ieguns of the bolt 150 ex-
tending from the end wall of the box 125 through
an arcuate slot 151 (Fig. 8) in the dial 145 and

receiving the thumb nut 152, -
.- Loosely mounted on the shaft 140 is the collar

55 .

153 - which ' is. maintained in suitable position

lengthwise of the shaft 140 by the retaining col-

"lars 154 and 155 rigidly fixed to the shaft and

abutting the collar. Extending from the collar
153 is the lever 160 which carries at its extrem-
ity the ecam follower 161 resting on the top of
spray cam 131 and also. carrying the mercury
switch 162 adapted to receive the terminals of
wires b’ and d’ leading.to the spray solenoid of
the first centrifugsal, to conduct current thereto
in a manner similar to that of the spray solenoid
circuit described in my individual control device.
By this arrangement of parts the mercury switch
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162 is gradually raised to make a mercur& contact

“across the wires d’ and b’ to actuate the spray

solenoid, which contact is maintained for a
‘definite period of time, at the :completion of
which the eccentrically mounted cam 131 will
have lowered the mercury switch 162 to breal
contact across the wires d’ and b’ to shut off the
spray water, ’
Mounted in suitable bearings 170 in the end
walls of the casing 125 is the shaft 171, one end
of which has fixed to it the calibrated dial
172 coordinating with the index 173 and by which
dial the shaft 171 may be turned and then held

-in ‘any desired position by means of the bolt 174
extending through the arcuate slot 175 of the dial:

172 (Fig. 6) and receiving the thumb nut 176.
Rigidly mounted on both ends of the shaft 171
are the parallel upwardly extending levers 180
and ‘181, the upper extremities of which form
bearings for the shaft 182.  Loosely mounted

on the shaft 182 is the block 183, maintained in -

fixed position longitudinally of the shaft 182 by
suitable retaining collars, from one side of which

block extends the lever 184 carrying at its ex-~

tremity the cam follower 185 resting on the brake
cam 132 and also carrying the mercury switch
190 which receives the terminals of the brake
solenoid wires e’ and f’. In operation the cam
132 which is circular in shape maintains the brake
mercury switch 190 in-slightly elevated inopera-
tive position until the recess 133 arrives in posi-
tion beneath the roller 185, at which time the
lever 184 will drop and mercury switch 190 will be
tilted to close the circuit to the brake solenoid
on the first centrifugal machine to stop rotation
of its basket.

I will now describe means for starting the spray

and brake cams rotating to measure the time of

their respectively controlled intervals, which
means. is the same in principle of operation as
that of the corresponding means in my individual
control device, but which differs somewhat there-
from in its method of adjustment. .
Rotatably mounted in suitable bearings in the
end walls of the casing 125 is the shaft 200 which

- is adapted.to be adjusted to various angular posi-

tions by means of the calibrated dial 195 having
the arcuate slot 196 adapted to receive the bolt
197 with its thumb nut 198. Rigidly mounted
at both ends of the shaft 200 are the gears
210 which are identical in pitch.diameter and

"number of teeth and each one of ‘which meshes

with one of the gear segments 211 rotatably
mounted on the shaft 128.  Fixed to each of these
gear segments 211 is a member 212, the lower ex-
tremities of which members are connected by the
flat bar 214, which bar has fixed to it by suitable
bolts the solenoid 215. These connected parts are
so designed and assembled that rotation of the
shaft 200 in a clockwise direction as viewed in
g, 6 will rotate the gear segments 211, eross
member 214 and solenoid 215 in a counterclock~
wise direction in the arcs of concentric circles
whose common center is the axis of the shaft 128.

Pivotally mounted at 216 on the spray cam
131 is the spring pressed latch 217 adapted at

times to abut against stop 218 and having an end

portion 219'in the path of travel of which during
rotation of the spray cam 131 projects the nose
220 of the movable core of the solenoid 215. In a
manner similar to that described for my in-
dividual control device the members 219 and 220
are in engagement to hold the latch 217 against
the stop 218 to hold the spray cam 131 and brake
cam 133 stationary until the control device is to
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be operated. When current is introduced to the
solenoid 215, the projecting end of the core is
retracted to permit the end 219 of the latch 217

to pass by and the spray and brake cams to.

rotate. , ,
So far in my illustration of the master control

device I have described in detail the operation of-

the spray cam, brake cam and actusating solenocid
of the A unit which controls the time periods

in' the operation of the first centrifugal in the"

battery. It will be understood that this mecha-
nism is duplicated in the B, C and D units fo
provide similar mechanism for each centrifugal
in the battery. Thus the main shaft 128 carries
four sleeves 130 each one of which carries a
spray and a brake cam and is adapted to be ro-

tated by a frictional driving mechanism. The.

shaft 140 carries four cam operated levers 160,

each' one of which carries a2 mercury switch -

adapted to operate a spray solenoid. The shaft
182 carries four levers 184 each one of which car-
ries a mercury switch 190 adapted to operate its
brake solenoid. Fixed to the movable bar 214 are
four solenoids 215, each one of which is adapted
to hold its respective cams stationary until its
core is withdrawn. It will thus be apparent that
my mechanism provides for independence of
operation of each control unit and that any one
of them may be set in operation by actusting its
solenoid 215 irrespective of whether any of the
other control units are operating.  All of the
members of each control unit are assembled in

the same relative position. Thus the brake cams

132 (Fig. 6) are mounted so that when the latch
217-is in the position shown against the projec-
tion 220 of the core of the solenoid the recessed
portion 133 in each disc will be in the position
shown in that figure. As the length of the time
periods in the various steps in the cycle of opera-
tion depends solely on the relative positions of
the parts, these time periods will be the same for
each centrifugal unit irrespective of when that
control unit is set in operation.

It is the chief object of my master control to
provide mechanism adapted to regulate the purg-
ing, spraying and drying intervals coliectively for
all centrifugals in the battery by one adjusting
mechanism for each of those intervals.

On the same theory explained in the descrip-
tion of my individual control mechanism the
duration of the spraying period, which is the
first adjustment to be made, depends upon the
angle of fhelination of the spray mercury- switch
"162. If the thumb nut 152 be loosened and the
dial 145 turned, the shaft 140 will be eccentri-
cally rotated about the axis of its reduced por-
tions 143 and 144 to tilt each one of the mercury
switches 162 the same degree and thus change
the four spraying periods the same amount. The
next adjustment is that of the purging time
which can be varied by turning the dial 195 and
its connected ‘shaft 200 thereby rotating the
gears 210, gear segments 211 and bar 214 with
its four solenoids 215 and thus setting the four
spray and brake cams at a new initial position.
The final brake adjustment is obtained by turn-
ing the dial 172 and shaft 171 to swing the shaft
182 toward or away from the cams and thus in-
‘erease or decrease the arc on the four brake cams
132 measured in a counterclockwise direction
from their recessed portions 133 to their respec-
tive cam followers 185. It will be noted that this

. adjustment will not materially alter the angle of

inclination of the mercury switch 190.
From the above description it will be appar-
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ent that I have provided novel individual and
master centrifugal control mechanisms which
fulfill the objects hereinabove set forth. It

will also be apparent that the preferred embodi-

ments of my invention which are herein de-
scribed are susceptible of various changes to suit

. the needs of the individual user without depart-

i
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ing from the spirit of my invention which I do
not wish to limit except as indicated in the ap-
pended claims. .

As one example of a modification which has
found considerable favor among. the users of
these machines I have frequently provided means
for separating the various grades of liquor as
they leave the curbing 4 (Fig. 1). Thus in opera-

-tion the liguor which drains from the sugar

during the purging period consists chiefly of
impurities which have left the crude sugar and
is not of any particular value, At the comple-
tion of the purging period when the spray water
is introduced the draining liquor may contain

_a fairly large amount of dissolved sugar and a’
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lesser ‘amount of impurities and it is desirable,
to keep this grade of -liquor separate from that
derived from the purging operation. For this
purpose a gate is provided beneath the - spout

‘through which the liquor leaves the curbing 4,

which gate can be ‘moved to direct the liquor
into either one of two drain receptacles. - As
this gate shifting operation is performed first
at the time the spray is turned on, and in
preparation for the next cycle of operation again
when the spray water is turned off, I may pro-
vide.a useful automatic gate shifting mechanism
comprising a gate shifting solenoid similar to
the solenoids 5 and T, which solenoid is elec-
trically connected -in the circuit leading from
the spray mercury switch 12 to the spray solenoid
5'to operate simultaneously therewith.

From the above description it will also be
apparent that I have provided a device of this:
nature which strikingly contrasts with the prior

- grt in its extreme simplicity and low cost of
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installment and- operation. Some of the priuer
art machines are so designed that their time

‘measurinig elements cannot continue to travel

in- the time measuring direction to return the
parts to initial position but require additional
mechanism .adapted to reverse the direction of
motion of these parts and retrieve them at the
completion of their fuhctions. It is considered
that this is not a workmanlike expedient, par-
ticularly insofar as these' machines require an
additional manual operation immediately after
the completmn of the functions of the time meas-
uring .elements, and that my device is -superior

‘insofar as it permits the time measuring cams

to continue in their time measuring direction
of rotation after their functions have been per-
formed and finally come to rest without shock
or undue force bemg exerted on the adjustable

: parts
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“Fheré are some prior art devmes particularly

.thO*'e of the pneumatic type which have & func-
"tion similar to that of my master control device

but which are subject to criticism due to the
fact that their calibrated adjustments are not
centralized on one dial which may be isolated
from the centrifugal machine its€lf and kept in
a. clean and well lighted part of the workroom,
éasily accessible to the foreman. On the con-
trary they provide mechanical spray controlling

.means mounted on the framework of each cen-

trifugal machine, each one of which spray con-

hence deprives such prior a.rt control devices: of'
their function of master adjustment. '

Throughout the ‘description of my indxvxdual’

and master control devices I have described the
brakes as being applied at a definite time interval
after the spray water has been shut off to thereby
provide a period of rotation wherein the sugar
may be dried. - In practice it is frequently advis-

“able to shut off the power to the centrifugal

machine driving motor and apply the brakes at
a short time before the spray water is shut off.
The common type of centrifugal machine carry-
ing a capacity load of crude sugar and rotating
at a speed cf approximately 1200 R. P. M. can
be brought to a stop in approximately 25 seconds
by a full application of the brakes.
found, however, that the inertia of the rotating’
parts is so high in machines of this type that
such a full application of the brakes will require
their frequent relining and to overcome this diffi-
culty it has been found that a lighter brake appli-
cation resulting in approximately 45 seconds
braking time is more practical. - During the time
when the speed of the centrifugal machine is
gradually reducing from 1200 R. P. M. to 1000
R. P. M. or slightly below, the centrifugal force

-exerted by the rotation of the basket is still suffi-

cient to eliminate a large amount of liquor. This
period of rotation which has been increased in

time by the lighter brake application must there--

fore be computed as constituting part of the dry-
ing time and for that reason the adjustments
provided in an individual or master centrifugal
control must be of such a nature that they permit
application of brakes before the completion of the
spraying period particularly if a brief drying
period is desired. Some of the prior art devices,

particularly of the pneumatic type, do not provide
for such an adjustment which is, however, a dis-

tinct feature of my invention.

Having described my invention what I wish to
clalm and secure by Letters Patent is:

1. In a device for automatically controlling the
timing of the cycle of operation of a centrifugal
machine having a wash fluid valve, the combina-
tion of cam mechanism having dwell portions and
actuating portions, shaft means for rotating said
cam mechanism during the cycle of operation to
measure the timing of the steps constituting the
said cycle, frictional drive means connecting the
cheft means and the cam mechanism, cam fol-

lowing means adapted to respond to the config- -

uration of said cam mechanism, means actuated
by said cam follow:ng means to open the wash
fluid valve at a.predetermined. time after the
begmmng of the time measuring rotation of the

am mechanism and to close the said vaive at a

second predetermined time after the beginning of-
said rotation, means to vary the imitial relative.

positions of the actuating portions of the cam
mechanism and the cam following means to alter
the first of said predetermined time petiods and
means to vary the extent of said actuating por-

tions to alter the second of sald predetermincd -

time periods.

2. In a device for automatically controlling the
timing of the cycle of operation of a centrifugal
machine having an electrically operated wash
fluid valve, the combination of an electric circuit
for opera.tmg said valve, cam mechanism com-
prising a ‘substantially circular disc eccentrically
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mounted to provide dwell portions and actuating .

portions, means for rotating said cam mechanism
during the cycle of ‘operation ta measure the

. 7«5. trol means requu-es mdlwdual adjustmeﬂt and timing of the steps constituting ‘the said cycle, -
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cam following means adapted to respond to the
configuration of said cam mechanism, electric
switch means in said circuit and actuated by the

cam following means to open the wash fiuid valve

at a predetermined time after the beginning of
the time measuring rotation of the cam mecha-
nism and to close the said valve at & second pre-
determined time after the beginning of said rota-
tion, means fo vary the initial relative positions
of the cam mechanism and the cam following
means to alter the first of said predetermined
time periods and means to vary the initial posi-
tion of the electric switch means relative to the
cam mechanism to alter the second of said pre-
determined time periods.

3. In a device for automatically controlling the
timing of the cycle of operation of a centrifugal
machine having an electrically operated wash
fuid valve, the combination of an electric circuit
for operating said valve, cam mechanism ‘having
dwell portions and actuating portions, means for
rotating said cam mechanism during the cycle of
operation to measure the {iming of the steps
constituting the said cycle, cam following means
adapted to respond to the configuration of said

cam mechanism; an electric switch having ter-.

minals and a contact in said circuit adapted to
be opened and closed by the cam following means
to open the wash fluid valve at a predetermined
time after the beginning of the time measuring
rotation of the cam mechanism and to close the
said valve at a second predetermined time after
the beginning of said rotation, means to vary the
initial relative positions of the cam mechanism
and the cam following means to alter the first of
said predetermined time periods and means to
vary-the initial relative positions of the contact
and terminals of the switch to alter the second
of said predetermined periods:. :

4. In a device for automatically controlling the
timing of the cycle of operation of a centrifugal

" machine having an electrically operated wash

fluid valve, the combination of an electric circuit
for operating said valve, cam mechanism com-
Prising a plurality of cams adapted to rotate as
a unit, shaft means for rotating said cam mech-

-anism during the cycle of operation to measure

the timing of the steps constituting the said cycle,

-means to arrest rotation of the cam mechanism

after a complete revolution in the time measur-
ing direction, means for retracting said arresting
means to release the cam mechanism from its
arrested position for rotation in the next suc-
ceeding cycle, cam following means adapted to
respond to the configuration of said cam mech-
anism, an electric switch having terminals and
a contact in said circuit adapted to be actuated
by said cam following means to open the wash
fluid valve at a predetermined time after the be-
ginning of the time measuring rotation of the
cam ‘mechanism and to close the said valve at a
second predetermined time after the beginning
of said rotation, means. actuated by said cam
mechanism for stopping rotation of the centrif-

‘ugal at a third predetermined time after the be-

ginning of said rotation, means to vary the posi-
tion of the arresting means whereby to change
the initial position of the cam mechanism to alter

~ the first of said predetermined time periods,
means to vary the initial relative positions of the

contact and terminals of the switch to alter the

second. of said predetermined periods and means-

to vary the third predetermined period.
5. In a device for automatically controlling the
timing of the eycles of operation of a battery of
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centrifugal machines having -a wash fluid valve
for each centrifugal, the combination of a-time
control unit for each centrifugal including time
measuring means adapted to rotate.to measure

the timing in the cycle of its centrifugal, means .

for rotating the time measuring means of..each

.of the units independently of those of the -other

units, means for arresting the rotation of the time
mmeasuring means of each unit when the rotation
thereof in the time measuring direction after the
completion of one cycle has returned it to starte.
ing position for the next succeeding cycle, means
actuated by each unit for opening the wash fluid
valve of its centrifugal at a predetermined time
after the beginning of rotation of its time meas-
uring means and for closing the valve at a sec-
ond ‘predetermined time after the beginning of

said rotation, means actuated by each unit to

stop rotation of its centrifugal at a third pre-
determined time after the beginning of rotation
of its time measuring means, means for varying
the first of said predetermined time periods si-
multaneously for all the centrifugals, means for

varying the second of said predetermined time .

periods simultaneously for all the centrifugals
and means for varying the third of said prede-
termined time periods simultaneously for all the
centrifugals whereby the time periods in the
cycles of all the centrifugals are independently
controlled and collectively variable.

6. In a device for automatically controlling
the timing of the cycles of operation of a bat-
tery of centrifugal machines having a wash fluid
valve for each centrifugal, the combination of a
time control unit for each centrifugal including
time measuring means adapted to rotate to meas-
ure the timing in the cycle of its centrifugal,
means for rotating the time measuring means of
each of the units indépendently of those of the
other units, means for arresting the rotation of
the time measuring means of each unit when the
rotation thereof in the time measuring direction
after the completion of one cycle has returned it
to starting position for the next succeeding cycle,
means actuated by each unit for opening the
wash fluid valve of its centrifugal at a predeter-
mined time after the beginning of rotation of its
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time measuring means and for closing the valve

at a second predetermined time after.the begin-
ning of said rotation, means for .varying the first
of said predetermined time periods simultaneous-
ly for all the centrifugals, and means for vary-
ing the second of said predetermined time periods
simultaneously for all the centrifugals whereby
the time periods in the cycles of all the centrif-
ugals are independently controlled and collective-
ly variable. '

1. In a device for automatically controlling the
timing of the cycles of operation of a battery of
centrifugal machines having a wash fluid valve
for each centrifugal, the combination of a time
control unit for each centrifugal including time
measuring means adapted to rotate to measure
the timing in the cycle of its centrifugal, means
for rotating the time measuring means of each
of the units independently of those of the other
units, means for arresting the rotation of the
time measuring means of each unit when the
rotation thereof in the time measuring direction
after the completion of one cycle has returned
it to starting position for the next succeeding
cycle, means actuated by each unit for opening
the wash fluid valve of its centrifugal at a pre-
determined time after the beginning of rotation
of its time measuring means and for closing the
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valve at a second predetermined time after the
beginning of said rotation, and means for vary-
ing the position of said Arresting means simul-
taneously for all the control units whereby to
vary the initial position of the time measuring
means and to change the first of said predeter-
mined time periods in the cycles of all the cen-

-trifugals. :

8. In a device for automatically controlling the
timing of the cycles of operation of a battery of
centrifugal machines having a wash fluid valve

. for each centrifugal, the combination of a time

20

control unit for each centrifugal including cam
mechanism adapted to rotate to measure the
timing in the cycle of its centrifugal, means for
rotating the cam mechanism of each of the units
independently of those of the other units, cam
following means for each of the units adapted to
respond to the configuration of its cam mechga-
nism, means actuated by the cam following means
of each unit to open its wash fluid valve at a
predetermined time after the beginning of the
time measuring rotation of its cam mechanism
and to close the said valve at a second predeter-
mined time after the beginning of said rotation,

. means actuated by the cam following means of

30

each unit for stopping rotation of its centrifugal
at a third predetermined time after the beginning
of said rotation, means for varying the first of
said predetermined time periods simultaneously
for all the centrifugals, means for varying the
second of said predetermined time periods simul-
taneously for all the centrifugals and means for
varying the third of said predetermined time
periods simultaneously for all centrifugals where-
by the time periods in the cycles of all the cen-
trifugals are independently controlled and collec~
tively variable. . :

e

9. In a time period confrol device the combina-
tion of & cam having dwell portions and actuating
portions, cam following means comprising a lever
having one end in engagement with the cam and

its other end pivoted fo a support in proximity to 5

the cam, an electric circuit including a fluid
switch mounted on the lever and having contact
means for closing the circuit with the fluid upon

actuation of the cam following means by the cam

and means for varying the position of the piv-
oted end of the lever whereby to change the du-

ration of contact between the fluid and said con- )

tact means during each revolution of the cam.

10. In a device for automatically controlling
the time periods in a cycle of operation compris-
ing a plurality of steps, the combination of a plu-
rality of cams each having dwell and actuating
portions, means for rotating sdid cams to meas-
ure time, cam following means adapted to re-
spond to the configuration of one of said cams,
means actuated by said cam following means to
perform two consecutive steps in said eycle, means

_to vary the extent of the actuating portion of the

cam to alter the time period of the second of said
steps, means to vary the initial position of the
cam following means relative to the actuating
portion of the said cam as thus varied to alter the
time period of the first of said steps, a second cam
following means adapted to respond to the con-
figuration of a second of said cams, means actu-
ated by said second cam following means to per-
form & third step in said cycle and means to vary
the initial relative positions of the actuating por-
tion of the said second cam and its said cam fol-
lowing means to alter the time period of .the third
of said steps.
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