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Application filed June 3,

To all whom it may concern: :

Be it known that I, Crarirs A. Ovcorr,
a citizen of the United States of America,
residing at New York city, in the county of
New York and State of N, ew
vented certain new and usefyl Improvements
in Centrifugal Machines, of which the fol-
lowing is a specification.

My invention relates to centrifugal ma-
chines, and particularly to s centrifugal
driven by an associated electric motor
through a slip clutch-preferably by an in-
duction motor through 5 slip clutch of the
centrifugal type, Among the objects of my
invention are (1st) to provide a centrifugal
machine layout such that while the motor
employed is of the single speed type (viz.,
a motor which under no load has a sub-
stantially constant speed
ages) different rates of acceleration of the
contrifugal basket . are obtained by selec-
tively predetermining the voltage impressed
upon the motor, and thus changing the’
torque exerted by the motor through the slip
clutch upon the centrifugal basket or the
like; (2nd) to provide means for impressing
upon the motor a voltage different from any
of the selected acceleration . voltages, but
such as to exert upon the basket, through
the centrifugal clutch, a torque sufficient to
rotate the basket at g speed appropriate for
the discharae of material therefrom by
mechanical unloader, the drag of which
causes the clutch to slip and the basket to
lag behind the motor; (3rd) to provide
means by which the shop foreman, or other
appropriate official, may predetermine and
set the voltage to be impressed upon the
motor to obtain appropriate acceleration of
the basket for the particular material under
treatment, while the machine attendant hag
no contrel over the voltage of the motor
current, his control being limited Ierely to
switching the foreman-regulated current on
and off the motor.

In the accompanying drawings—

Fig. 1 is a side olevation partially in sec-
tion of a centrifugal unit from g battery to
which my invention may be advantageously
applied; and

Fig. 2is a diagram of a battery of centrif-
ugals illustrating the motor control for the
group. :

The present invention is particularly ap-
Plicable to centrifugals for drying sugar and

York, have in-

at various volt.

1921. serfal No, 474,842

the like, which are generally run at g speed
of about one thousand revolutions per min-
ute. en drying “ first » sugars and othep
materials of similar Properties, it is desir-
able to reach this g eed as soon as possible
after starting, in order that the drying oper-
ation may be completed as quick y as pos-
sible ,andy thus to secure as great an out-
put as possible. With some materials, such
as low grade sugars and the like, a slower
acceleration of the i

grade
Sugars and the like, it ig desirable to have
the, ?eed of acceleration extenq over 3
period of from three to ten minutes,
he advantages which result from dif-
ferent rates of acceleration upon various
grades of material wil] be apparent from
the following considerations; - Take, for ex-
ample, a solid material suspended in a very
viscous mother liquor, such as low grade
Sugar suspended in molasses, When such
a mixture is brought rapidly to speed in g
centrifugal basket, the solid materig] packs
against the side of the basket, forming a
mass that ig relatively impervious to the
thick molasses, On account of the fact that
the crystals are heavier than the molasses,
they move toward the screen at the side of
the basket very rapidly. Therefore. when
the ‘machine reaches full speed rapidly, the
crystals not only form an impervious wall
between the molasses and the screen, but also
are still further compressed by the weight
of the relatively large mass of molasses,
which has not yet found itg way. through the
screen. and out of the basket, As a result
of this additional pressure, the solid mass js
éven more impervious than it would have
been 1 1d it not been subjected to the pres-
sure resulting from the centrifugal force on
the molasses. If the basket is brought to
speed slowly, the crystals do not. pass rapidly
tEroug'h the molasses vehicle and pack so
rapidly against the basket wall. A larger
amount of molasses therefore escapes be-
fore the crystals form a wall between the
molasses and screen. Furthermore, the
crystals being subjected to less centrifugal
foree, do not form an impervious mass. B
the time the machine reaches full spee ,
most of the molasses hag escaped through
the screen. There js therefore no great
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amount of molasses endeavoring to find its in the motor circuit to obtain the two speeds.
way through the solid material. When the This type of motor is unsatisfactory for
material being treated is in this condition, many reasons; and the resistance adds to the
with a relatively small amount of molasses, expense and difficulties of maintenance.

it can be run at the high speed in the centrif- - M invention is based primarily upon two 70
ugal machine without any great degree of considerations. 1st, that the torque of a
packing of the solid mass, and the residual single speed motor of the alternating cur-
molasses can therefore escape much more rent induction type may be controlled by
easily than if the acceleration had been varying the voltage impressed on the motor,
rapid. : o : and 2nd, that a motor-load connection of 75

Let us now consider a free draining ma- the centrifugal clutch type, permits the
terial such as a high grade sugar suspended motor to come rapidly to speed which ap-
in a molasses much less viscous than that to plies the clutch to the load but thereafter
be separated from low grade sugar. It is accelerates both motor and the load only
desirable to accelerate the basket contain-. in proportion to the torque exerted by the 80
ing such material rapidly, for the following motor, the latter being itself bralked by the
reasons: ‘ . load impnsed through the centrifugal clutch.

1. Because the accelerating period com- Therefore, if the voltage impressed on the
prises a large percentage of the total time motor be lower, the torque of the motor at
required to dry the charge, and therefore the clutch is reduced and both motor and 88
a reduction of this period reduces the time basket come more slowly to full speed than
required to dry the charge and consequently when the motor torque is high. incident to a
increases the output of the machine; " higher voltage impressed on the motor.

9. Tt is desirable to have the material It should be borne in mind that during
“wall up” in the basket before all of the the first portion of the accelerating period, 90
mother liquor is thrown oft. If the basket the rotor of the motor revolves at a sub-
is accelerated slowly, most of the mother stantially constant speed while the basket
liquor will leave the basket before the solid is revolving at a lower, but increasing speed,
material is “walled up”, with - the result the cluteh slipping meanwhile. The speed
that the solid material being deprived of the of the rotor 1s that at which the torque of 95
. mojsture in which it has been suspended will the motor equals the torque of the slip

no longer flow upward by centrifugal force, clutch. This torque is the torque which is
and the wall of material will be elatively effective in accelerating the basket. The
thick at the bottom and thin at the top; thus torque transmitted by a centrifugal slip

causing uneven drying, and if the material clutch increases when the speed of the driv- 107
is to be washed in the basket, great difficulty ing member of the clutch is increased and
in washing it effectively. likewise decreases when the speed of the

Tt has heretofore been proposed by Mack- driving member is decreased. The torque
intosh (United States Patent No. 1,342,403) of the 2 lternating current induction motor,
to provide an alternating current induction at any given speed, increases when the volt- 10
motor having different windings to secure age impressed upon the motor is increased,
two motor speeds—one a working speed and and decreases when the voltage is decreased.
the other an unloading speed. He has also Therefore the speed at which the rotor of
suggested a centrifugal clutch connection the motor revolves while the clutch is slip-
between the motor and the basket to permit ping, is relatively high, and the torque 110
the lag of the basket, through slip at the tranemitted by the clutch is relatively great

clutch, during the unloading operation. when higher voltage is impressed on_the
This layout has several disadvantages, how- motor, Likewise the rate of rotation of the
ever. In the first place the double wound' rotor is relatively low, and the torque trans-
motor is-initially expensive, and the wind- mitted by the clutch is relatively less when 11°
. ings are too complicated to permit rewind- lower voltage is impressed on the mniotor.
ing or repair of the motor in the ordinary Since the acceleration of the basket is rapid
shop of a centrifugal operating plant. Sec- when the torque of the clutch is great, and
ondly, the working torque of the motor is- the acceleration is slower when the torque
definitely fixed and inflexible, and since this of the clutch is less, the basket accelerates 120
fact results in a uniform rate of accelera- rapidly or slowly acoording to whether high
tion regardless of the character of the ma- or low voltage is impressed upon the motor.
terial treated in the basket, the utility of  The torque required for discharging, that
the Mackintosh arrangement is practically is, the torque necessary to drive the basket
restricted to the treatment of that material _against the drag of a mechanical unloader 125
for which the one rate of acceleration pro- is usually different from the torque required
vided is appropriate. ' for accelerating the basket to a drying speed,
Tt has also been proposed b Mackintosh and is always less than that required for
to substitute a D. C. motor Ior the A. C. the rapid acceleration of the basket desired

. motor mentioned, and to employ resistance for free draining materials such as high 130
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grade sugar. | mpressing on the motor a
voltage lower than tlat used for rapidly ae-
celerating the hasicot « anses a reduced forque
of the cluteh, and proper lower voltage
will therefore canee the cluteh to transmit
the proper torque to dyi ve the basket against
the drag of the unloader.

t is thus possible
speed motor and g motor-load connection of
the centrifugal clutch type, to obtain an
installation havine many advantages. A
single speed motor of this type is not initial-
ly expensive. Tts winding is so simple that,
It may be readilv repaired or rewound in the
ordinary'shop of the centrifugal plant. Th-
appliances for varying the voltage t, |
impressed upon the motor are of simple
and durable character. A flexibility of rate
of acceleration of the basket is obtained
which makes it possible to handle in the
basket materials having markedly different
characteristics, and requiring markedly dif-
ferent rates of acceleration. It preverts the
relativelv unskilled machine attendant from
exercising any discretionary control over
the rate of acceleration of the basket, and
leaves this to the judgment. of the foreman
or otlier official of experience. Tt simplifies
the work of the attendant at the basket, who
has merely to close the motor switch to im.-
press upon the motor the voltage prede-
termined by the foreman. The invention
also makes it possible for the foreman to
regulate the acceleration voltage of the cen-
trifugal independent of the unloading volt.
age: while for a battery of centrifugals the
connections are go arranged that the motor
of each machine may be independently ac-
celerated and »discharged by the manipula-
tion of switches under the control of the
machine attendant, ,

A centrifuzal machine of the present type
is indicated in Fig. 1. The centrifugal bas-
ket 5 is suspended by shaft 6 from bearing
7. and has a clutech cup 8 with which co-
operates the centrifugal clutch blocks 9 at
the lower end of the shaft 10 of the single
speed induction motor 11, The usnal band
brake 12 and drum 13 on the shaft 6, and
the mechanical unloader 14 for the basket
are emploved. i’referably a battery of cen-
trifugals is mounted on the frame 15 and is
controlled as indicated in Fig. 2. Rach
motor 11 is connected by means of a switch
16 to the line wires 17 and 18 leading to
the source of power. Suitable means is pro-
vided for selecting the voltage to be im-
pressed on the motor cirenit, As indicated,
this means consists of g transformer 19 hav-
ing various taps 20, 21, 92 93 and 24. A
selector switch 25 serves to connect the mo-
tor circuit to the transformer through one
or other of the severs] contacts 26, 27 and
28 which lead respectively to the several
taps 20,.21 and 922 of the transformer 19,

by the use of a single .

O!)viously, if the switch contact be mac
with the tap 20, 4 high voltage will be jyr,.
pressed upon the motor and the latter wil]
brine the centrifugal to speed very rapidly.
Whereas, if the switch be connecied to the
tap 22 for g Jower voltage, the basket will
be brought to speed much slower.

. If the units of the battery be connected
In multiple .as indicated, each basket 5 i
accelerated at the same rate upon the elos.
ing of its switeh 16, since the same voltage
is impressed upon each motor from the mo-
tor cireuit controlled by the selector switeh
253, Tt is thus possible for the foreman, or
other official in authority, to cet the selector
switch 23 in sueh Position that it will eon.
nect to the current source

which, when impressed upon
tors of the battery, by the manipulation of

the several independent motor switches 16,

will cauce the baskets to accelerate similar-
Iv at that predetermined rafe which is
chosen by the foreman as suitable for the
treatinent of the particular material in
hand. The operators at the centrifugals
thus have no control over the rate of g¢.
celeration of the baskets, and this set rate
will be maintained until the foreman shifts
the releator switch 25 to another voltage con-
nection to obtain a different rate of accelera-
tion apprepriate for g new batch of material
of different character.

en the material in g basket is sufficient-
ly dried, the motor switeh 16 is ‘opened at
the contacts 31, thus deenergizing the motor
and permitting the operator through the

brake 12—13 to bring the basket to o halt,

or to such speed as will enai’s him to re-
move the cover from the discharge port at
the bottom of the basket. In order to drive
the hasket for unloading by means of the
mechanical unloader 14, the motor circuit
is then closed at the contacts 29 and 30, thus
impressing upon the motor 3 voltage do-
rived from the transformer at tan 23. The
i lades 30 whidh cooperate with the contacte
29 may be those of an independent motor-
switch, or the switch 16 may be a two-posi-
tion switch. swinging to the line terminals
31 during the acceleration and drving ojnra.
tion. and to the terminals 29 for unloading.
As will be noted, the tap 23 is connerted to
the transformer gt a noint which impresses
upon the motor cireuit 5 lower voltaoe than
that »fforded by any of the acceleration taps
20, 21 and 99, e torque exerted hy the
motor is less therefore during unloading

tion during the working period. The motor
switch controls the unloading connection ; n-
dependently for each unit of the battery, so
that any basket of the group may he nn-
loaded while the others are completing the
drying operation. This is indicated in Fig.

2. where the five right-hand units are cop.
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nected by switch 16 to the “drying” line 17
leading to the selector switch 25, whereas
the left hand of the group is
connected to the “discharging” line which
Jeads to the tap 23. Tt will of course be un-
derstood that when a_ very slow accelera-
tion of the basket is desired there may be
selector switch taps which afford a voltage
lower even than that used for unloading.

Various other ways of accomplishing the
same result will oceur to those dealing with
the problem, without departing from the
underlying thoughts which T claim as my
invention.

I claim—

1. A céntrifugal machine installation,
comprising a centrifugal basket or the like
for the reception of material to be treated,
an electric motor which under no load has
a substantially constant speed at various
voltages, a slip clutch connection between
the motor and the basgket, and master con-
trotled means for sclecting and impressing
different desired voliages upon the motor to
cause it to exert a predetermined torque upon
the basket through the slip cluteh, depending
character of the material fed to
the basket and the desired rate of accelera-
tion of the basket for the treatment of said
material. ' :

9. A centrifugal machire installation. com-
prising a centrifugal basket or the like for
the reception of material to be treated, an
electric motor which under no load has
a substantially constant speed al various
voltages, & centrifugal slip clutch connec-
tion between the motor and the basket, and

master controlled means for impressing dif-
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ferent selected voltages upon the motor to
cause it to exert 2 predetermined torque
upon the basket through the slip clutch, de-
ending.upon the character of the material
od to the basket and the desired rate of ac-
celeration of the basket for the treatment
of said material.

3. A centrifugal machine installation, com-
‘prising a centrifugal basket or the like for
the reception of material to be treated, an
electric motor which under load has a sub-
stantially -constant speed at various volt-
ages, a slip clutch connection between the
motor and the basket, selector means for
connecting the motor circuit at different volt-
ages to a source of power, and independent
means for making and breaking connec-
tion between the motor and the motor cireult
at the selected voltage to cause the motor to
exerta predeterminetl torqueé upon the basket
through the slip clutch, depending upon the
character of the material fed to the basket
and the desired rate of acceleration of the
basket for the treatment of said material.

4. A centrifugal machine ~installation,
comprising a centrifugal basket or the like
for the reception of material to be treated,

1,636,015

an electric motor which under no load has a
substantially constant speed at various volt-
ages, & slip clutch connection between the
motor and the basket, said clutch affording
a variable grip which increases with the
speed of the motor, and master controlled
means for impressing different
ages upon the motor to eause. it to exert a
predetermined torque upon the basket
through the slip clutch, Aepending upon the
character of the material fed to the basket
and the desired rate of acceleration of the
basket for the treatment of said material.

‘5. A centrifugal machine installation,
comprising a centrifugal basket or the like
for the reception of material to be treated,
an electric motor which under no load has a
substantially constant gpeed at various volt-
ages, a slip_clutch connection between the
motor and the basket, and master controlled
means for impressing different selected volt-
ages upon the motor to cause it to exert a
predetermined torque upon the basket
through the shp clutch, depending upon the
character of the material fed to the basket
and the desired rate of acceleration of the
basket for the treatment of said material,
in combination with independent means for
impressing a different selected voltage upon
the motor to cause it to exert such torque
upon the centrifugal basket ‘through the slip
clutch that the braking action of a me-
chanical nnloading may.be utilized to cause
the basket to lag behind the motor, through
the slip clutch connection to the motor.

6. A centrifugal. machine installation,
comprising a centrifugal basket or the like
for the reception of material to be treated,
an electric motor which under no load has a
substantially constant speed at various volt-
ages, a ship clutch, the grip of which in-
creases as the speed of the motor increases,
selector means for connecting a motor lead
at different voltages to a source of power, a
fixed connection to the source of power at a
different voltage suitable for unloading, and
means for energizing the motor at the se-
lected voltage during the working period
of the centrifugal and at the fixed voltage
for unloading.

7. A battery of centrifugal machines com-
prising a grou of motors which under no
load have a substantially constant speed at
various voltages. a centrifugal basket or the
like for each motor, a slip clutch connec-
tion between each motor and its correspond-
ing basket, means cormmon to the motor
group for supplying the same with cur-
rent at selected voltage, and means asso-
ciated with each motor for impressing a
different voltage thereon.

selected volt-.
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8. A battery of centrifugal machines com- .

prising a_group of electric motors which
under no load have a substantially constant
speed at various voltages, & centrifugal
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basket or the like for each motor, a slip
clutch connection between each motor and
its corresponding basket, and means common
to the motor group for varying in unison
the voltage of the current supplied thereto,
together with independent means associated
with each motor for connecting the same to
the source of power at a lowered voltage
appropriate for driving the motor at a
torque suitably reduced for an unloading
operation, substantially as descrilind.

9. A centrifugal machine comprising an
electric motor, which at no load has n sub-
stantially constant speed at various voltages,
a centrifugal basket or the like, a friction
clutch drive connection between the motor
and the basket, means for selecting the volt-
age impressed upon the motor during the
working period of the centrifugal, and in-
dependent means for connecting the motor
to a source of current at a voltage so re-
duced as to materially reduce its torque, to-
gether with a mechanical unloader serving

y its drag to cause the friction clutch to
slip at the thus materially reduced torque
of the motor, and thus to reduce the speed of
the basket to a speed less than that of the
motor and to one suitable for unloading.

10. A battery of centrifugal machines,

comprising a group of electric motors whicl
under no load have a substantially ‘constant
speed at various voltages, 'a centrifugal
basket or the like for each motor, a slip
clutch connection between each motor and
its corresponding basket, a transformer
having a plurality of tap connections, a
selector switch associated with the trans-
former for energizing the motor circuits in
unison at different voltages, in combination
with an independent switch in.each motor
circui* for changing the voltage impressed
upon its associated motor. ‘

11. The method of operating a centrifugal
driven by a motor which at no load has a
substantially constant speed at various volt-
ages, and having a slip clutch connection
between the motor and the centrifugal,
which' comprises predetermining the char-
acter of the charge to be placed in the
centrifugal basket, selecting the voltage to
be impressed upon the motor with reference
to the predetermined character of the charge

In order to obtain a rate of acceleration of
the basket appropriate to eflicient operation
upon the charge, mpressing the thus pre-
determined voltage upon the motor during
the acceleration period of the centrifugal,
decreasing the voltage after the charge has
been sufficiently subjected to centrifugal ac-
tion and discharging the centrifugal during
the period of reduced torque incident to the
decreased voltage,

12. The method of opcrating o centrifugal
driven by a mator which at no load hag a
substantially constant speed at various volt-
ages, and having « slip clutch connection
between the motor and the centrifugal ele-
ment, which comprises predetermining the
character of the charge to be placed in the
centrifugal basket, selecting the voltagle to
be impressed upon the motor with reference
to the predetermined character of the charge
m order to obtain a rate of acceleration of

the basket appropriate to efficient operation,

upon the charge, impressing the thus prede-
termined voltage upon the motor during the
acceleration period of the centrifugal, de-
creasing the voltage after the charge has
been sufliciently subjected to centrifugal ac-
tion and causing the clutch to sli to re-
duce the speed of the centrifugal below that
incident to the reduced torque exerted there-
on by the motor at the lower voltage, for the
discharge of the centrifugal. -

13. The method of operating a centrifugal
driven by a motor which at no load has a
substantially constant speed at various volt-
ages, and having a slip clutch connection
between the motor and the centrifugal,
which comprises predetermining the char-
acter of the charge to be placed in the cen-
trifugal basket, selecting the voltage to be
lnpressed upon the motor with reference
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to the predetermined character of the charge -

in order to obtain a rate of acceleration of
the basket appropriate to efficient operation
upon the charge, and impressing the thus
predetermined voltage upon the motor to
bring the basket to speed at the predeter-
mined desired rate of acceleration,

In testimony whereof I have signed my

‘name to this specification.

CHARLES A. OLCOTT.
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basket or the like for each motor, a. lip-

- cluteh connection between each motor an

10
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20

its corresponding basket, and means comimon
to the motor group for varyin% in unison
the voltage of the current supplied thereto,
together with independent means associated
with each motor for connecting the same to
the, source of power at a lowered voltage
apprepriate for driving the motor at a
torque suitably-reduced for an unloading
operation, substantially as descrilied. :

9. A centrifugal machine comprising an
electric motor, which at no load has a sub-
stantially constant speed at variqus voltages,
a centrifugal basket or the like, a friction
clutch drive connéction between the motor
and the basket, meang for selecting the volt-
age impressed upon the motor during the
working period of the centrifugal, and in-
dependent means for connecting the ‘motor
to a source of current at a voltage so re-
duced as to materially reduce its torque, to-

ether with a mechanical unloader serving
E its drag to cause the friction clutch to

~ of the motor, and thus to reduce the speed of

30

35

the basket to a speed less than that of the
motor and to one suitable for unloading.

10. A battery of centrifugal machines,
comprising a group of electric motors which

ander no load have a substantially constant

speed at various voltages, /a icentrifuval
basket or the like for each motor, a sTip
¢lutch connection between each motor.and
its corresponding. basket, a  transformer
having a plurahty of tap connections, a

- selector switch associated with ‘the trans-
- former for energizing the motor circuits in

40

50

unison at different voltages, in combination

with an independent switch- in.each . motor

circui for changing the voltage impressed
upon its associated motor. Co

11. The method of operating a centrifugal
driven by a motor ‘which at no load has a
substantially constant speéd at various volt-
ages, and having a slip clutch. connection
between the motor and the centrifugal,
which comprises predetermining the ‘char-
acter of the charge to be placed in the
centrifugal basket, selecting the voltage to
be impressed upon the motor with reference

to the predetermined character of the charge

) | | Cértificate

p at the thus materially reduced torque -

‘tion and causing the clutch to sli

upon the charge, and impressing

in order to obtain s rate of acceleration of
the basket appropriate to efficient operation
upon the 1churige, impressing the thus pre-.
determined voltage upon the motor during

the acceleration period of the centrifugal,

~decreasing the voltage after the charge has

been sufficiently subjected to centrifugal ac-
tion and discharging the centrifugal during

the period of reduced torque incident to the

decreased. voltage. v

"12. The method of opurating a centrifugal
driven by a motor which at no load has a
substantially constant speed at various volt-

ages, and having a slip clutch connection-

between the motor and the centrifugal ele-
ment, which comprises predetermining the

.character of the ¢ ar%e to be placed in the

centrifugal basket, selecting the voltage to
be impressed upon the motor with reference
to the predetermined character of the charge
‘in order to obtain a rate of acceleration of

the basket appropriate to efficient operation.

upon the charge, improssing the-thus prede-
termined voltage upon the motor during the
acceleration period of the centrifugal, de-
creasing the voltage after the charge has
been sufficiently subjected to centrifugal ac-
to re-
duce the speed of the centrifugal below that
incident to the reduced torque exerted there-
on by the motor at the lower voltage, for the
discharge of the centrifugal. - -

**.18. The method of operating a centrifugal

driven by a motor which at no load has a
substantially constant speed at various volt-

- ages, and having a slip clutch connection
between the- motor and the centrifugal,
‘which comprises predetermining the char-

acter of the charge to be placed in the cen-
trifugal basket, selecting the voltage to be
impressed upon the motor with reference
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to the predetermined character of the charge -

in_order to obtain & rate of acceleration of
the basket appropriate to efficient operation
he thus
redetermined voltage upon the motor to
ring the basket to speed at the predeter-.

‘mined desired rate of acceleration.

In testimony whereof I have signed my

‘name to this specification.
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