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This invention relates to circuit breakers and is 
particularly well adapted for use in connection 
With centrifugal machines wherein various speeds 
are desired. I shal, therefore, in the description 
of my invention refer specifically to circuit 
breakers in connection with centrifugals, al 
though it is to be understood that I do not wish 
to be limited to the use of inny iii proved circuit 
breaker. On centrifugals, in a Sinuch as the same 

10 can be applied to many other devices wherein 
Various Speeds are desired. 

In the operation of a batch centrifugal ma 
Chine, Such as disclosed in United States Patent 
No. 1,543,289, for example, when the centrifugal 

5 is started and reaches what is known as the 
“loading' Speed of about 400 R. P. M., the charge 
is run into the basket. This charge usually 
COinSiSES Of a Sludge containing part, liquid and 
23rt Solid. At this loading Speed the charge is 
distributed over the wall of the basket. After 
the machine has been charged the centrifugal is 
brought up to “running' speed, usually about 900 
Of 1200 R. P. M., to cause the liquid to be thrown 
Out through the perforations in the basket, and 
the Solids to remain in the basket. After the 
material is sufficiently dry, the rotation of the 
basket is stopped and the cover over the openings 
in the bottom of the basket is removed. The 
basket is then again rotated at what is known as 
the “unloading' speed of about 100 to 150 R. P. M. 
and the unloader plow then dug into the mate 
irial to Scrape the material from the sides of the 
baskat and discharge the same through the open 
ings in the botton of the basket. The basket is 

35 thCn Stopped, the cover replaced over the open 
ings in the bottom of the basket, and the machine 
Speeded up to “loading' Speed of about 400 
R. P. M. again and the cycle repeated. 

in the Operation of centrifugais as at present, 
40 CCI Still cited these Various Speeds are usually ob 

tained by ha Ving a two-Speed Imotor, the high 
Speed being used for drying the material and the 
low Speed for charging the material. In such 
inachines, however, during the unloading stage, 
for example, it is customary to have a jogging 
button Connected With a contactor, the operator 
holding the jogging button in contact to complete 
tile motër circuit until the approximate speed of 
i00 to i50 R. P. M. is reached. The button is 
then released by the operator, thereby breaking 
the circuit to the motor, whereupon the operator 
uses the unloader plow. In such constructions 
the basket Will naturally slow down when the 

55 circuit to the motor is open; hence it becomes 
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necessary to jog the motor occasionally to keep 
up the speed necessary for unloading. 
One of the objects of the present invention is 

to provide a construction wherein a single-Speed 
motor may be employed which by the use of the 
circuit breakers of the present invention is capa 
ble of being run at “running” Speed, “loading” 
Speed and “unloading' speed, as will be brought 
Out hereinafter. 
Another object of the invention is the provision 

of a device of the character indicated which Will 
automatically operate at the various desired 
speeds without the constant attention of the 
Operator. 
Another object of the invention is the prO'Vi 

sion of circuit breakers. commonly known as 
mercoids which are set at different angles rela 
tive to the shaft by which they are driven SO that 
the motor circuit will automatically be broken 
when the desired speed corresponding to the 
angular setting of each breaker is reached. 
A further object of the invention resides in 

mounting the circuit breakers adjustably So that 
their angular setting may be adjusted and hence 
their breaking or circuit opening Speed. 

Further objects of my invention Will be mani 
fest from the following description and the ac 
companying drawings in Which diraWingS: 

Fig. 1 is an elevational view of a Centrifugal 
having my improved circuit breaker attached 
thereto; 

Fig. 2 is a wiring diagram of the device; 
Fig. 3 is a sectional elevation of the circuit 

breaker; 
Fig. 4 is a plan view of the same; 
Fig. 5 is a wiring diagram of another embodi 

inent of my invention, and 
Fig. 6 is a plan view of the stop button Switch. 
Referring to the drawings in detail, desig 

nates a centrifugal support on Which is rounted 
a driving notor 2 having a motor Shaft 3 SUp 
porting a basket, 4. To the lower end of the shaft 
3 is secured a flexible shaft 5 which extends to 
the circuit breaker mechanism carried by a 
bracket 6 mounted on the Support . The cir 
cuit breaker is. mounted in a hou Sing i and c0m 
prises a vertical Shaft 3 connected to the flexible 
shaft 5, the end of the shaft 8 carrying a “load 
ing” mercoid S. and an “unloading” mercoid 9. 
These mercoids each comprise an elongated glass 
tube or casing containing electrical conductive 
fluid Such as mercury. These mercoids 9 and O 
are mounted in holders if and 2 respectively 
Which are Secured to the shaft 8 by means of a 
bolt 3 in Such a manner that the same can be 
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adjusted with respect to the vertical shaft 8 to 
vary the angle between the mercoid and the lon 
gitudinal axis of the shaft. A bushing 4 of in 
sulating material is keyed to the shaft 3 within 
the housing and is provided with Collector rings 
5, 6 and 7. The ring 5 is common to both 

the mercoids in that a common conductor 8 ex 
tending from this ring terminates in conductors 
9 and 20. The conductor 9 terminates in a 

contact 2 within the “loading' mercoid 9 and 
the conductor 20 terminates in a contact 22 with 
in the “unloading' mercoid it). A conductor 23 
extends from the collector ring 6 and terminates 
in a contact 2 within the "loading' mercoid 9 
and a conductor 25 extends from the collector 
ring T and terminates in a contact, 26 within the 
“unloading' mercoid 9. 
Brushes 27, 28 and 29 are mounted within the 

housing 7 and adapted to engage the collector 
rings 5, f and f, respectively. 

It will be noted from Fig. 3 that the mercoids 
9 and 0 are set at different angles with respect 
to the longitudinal axis of the Shaft 8 So that 
upon rotation of the shaft 8 the mercury in mer 
coid 9 will be thrown outwardly by centrifugal 
force away from its contacts 2 and 24 at one 
speed while the mercury in mercoid O will be 
thrown outwardly by centrifugal force away from 
its contacts 22 and 26 at a different speed. 

It Will be appreciated, therefore, that the angu 
larity at which the mercoids 9 and 0 are set is 
predetermined depending on the speed at which 
the circuit breakers are to operate. For example, 
the mercoid 0 is set at such an angle as to oper 
ate, i. e., open the circuit Of the driving motor 
when the centrifugal reaches a speed of about 100 
to 150 R. P. M. and the mercoid 9 is Set So as to 
Operate When the centrifugal has reached a Speed 
of about 400 R. P. M. 

Referring to the Wiring diagram shown in Fig. 
2 the Switches 3 and 32, also the main motor 
switches 33, 34 and 35 are shown open while the 
brake Switch 36 is shown closed. When the cen 
trifugal is at rest, and the brake “on' the brake 
Switch 36 is open. 
The circuits illustrated and their sequence of 

operation for a complete cycle are as follows: 
starting, holding, loading, running (full Speed) 
and unloading. 
In starting, the control switch 3 is thrown to 

the left as viewed in Fig. 2 to contact the 'load 
ing' terminal 38; the brake is released, closing 
the brake Switch 36, and the starting button 39 
is pressed to complete the starting circuit. This 
circuit may be traced as folioWS: From the Source 
of Supply through conductors 40, 4, 42, 43, Start 
ing button 39, conductor 44, brake Switch 36, con 
ductors 45 and 46, winding 47, conductors 48, 49, 
50 to source of supply. The winding 47 now being 
energized the Switches 3 and 32 will close. The 
closing of the SWitch 32 completes a holding cir 
cuit for the winding 47 and hence the starting 
button may be released. This holding circuit 
may be traced as follows: From source of supply 
through conductors 40, 5t, 52, 53, 54, switch 32, 
conductors 55, 60, 6, “Stopping” button 62, con 
ductor 63, brake switch 36, conductors 45, 43, 
winding 47, conductors 48, 49 and 50 to source of 
Supply. This circuit will, until broken, retain the 
Switches 3 and 32 closed. 

If, now, the control switch 37 be thrown to 
the left as viewed in Fig. 2 into engagement with 
contact 38 the circuit to the 'loading' mercoid 9 
is completed. This circuit may be traced as fol 
lows: From Source of Supply through conductors 

2,081,604 
40, 51, 52, 53, switch 31, conductors 34, 65, 63, 6T, 
collector ring 5, conductor's 8, 9, contact 2 
of “loading' mercoid 9, mercury 3), contact 24, 
conductor 23, collector ring iS, conductors 63, 69, 
TO, control switch 3, conductors 2, 73, Winding 
T4, conductor's 35 and 53 to source of Supply. The 
Winding 74 now being energi Zed tile motor 
switches 33, 34 and 35 will close to close the notor 
circuit. 
The motor now running will drive the Centrif 

ugal 4 and the shaft 3 on which the me!'coids 9 
and 0 are mounted. When tine Speed of rota 
tion of the centrifugal reaches about 400 R. E. M. 
(“loading speed) the mercury 38 in the 'load 
ing” mercoid 9 will be thrown out by ceritrifugal 
force away from the contacts 2 and 2i thei'eby 
breaking the circuit to the winding T4 to allow 
the motor switches 33, 34 and 35 to Open. As the 
nictor slows down due to the breaking of its cir 
cuit, the mercury 38 in the mercoid 9 will flow 
back by gravity to the lower end of its tube again 
to close the circuit across the contacts 2 and 24 
thereby closing the circuit to tie Winding 74 
again to close the motor Switches 33, 3, S3. This 
“making' and “breaking' of the Anotor circuit 
will continue as long as the controi switch 37 is 
in "loading' position. With the Centrifugal run 
ning at “loading” speed as just desci'ibed ühe 
charge is run into the centrifugal basket, and dis 
tributed over the waii of the saile as will be 
understood. When ioading has been completed 
the operator throws the control SWitch 3' to ver 
tical or “Funning' position to break the 'loading' 
circuit and close the “running' circuit to drive 
the centrifugal at “running' speed (about 1200 ' 
R. P. M.) to dry the material in the basket in a 
well-knowIn manne. TiiS “I’ünning” Circillit 
may be traced as follows: From Source of supply 
through conductors 3), 5E, 52, 53 and Switch 3i, 
conductors 64, S5, Switch 3, conductoi's 2, 3, 
winding i4, conductors 5 and 53 to source of 
supply. This winding í í; now being eine'gized the 
motor switches 33, 34 and 35 Will close as above 
described tiereby closing the circuit to the 
motoi 2. 
When the drying operation has beel Completed 

the iotation of the basket is Stopped and the 
cover over the Opening3 in the bottOm Of the bas 
ket is removed for unleading. The Stopping of 
the basket is accomplished by pressing the Stop 
ping button 62 which breaks the holding circuit 
previously described and deeler'gizes the Wiiading 
A causing SWitch 3 to open to deenergize wind 
ing 4 to allow main motor Switches 33, 34 and 
35 to Open. 
The naciline may now be started for the un 

loading Operation during Which the unloader 
plow is dug into the material i: ühe asket to 
Scrape the materia f'On the SideS and di Scharge 
the same through the openings in the 3ottom of 
tine basket as iS ÜKSUal. 

In Starting the machine for tile unloading oper 
ation the Starting button 33 is pressed to close 
tize Starting Circuit and to Compiete the holding 
circuit as hereinbefore described. The control 
switch 3 at this time is moved to the right as 
Viewed in Fig. 2 or to unloading position to coin 
plete the circuit to the “unioading' mercoid O, 
which circuit may be traced as follows: From 
the Source of Supply through condit!ctor's 40, 5, 32, 
53, Switch 3, conductors 64, G3, 3, 97, collector 
ring 3, conductOS 8, 20, contact 22, mercury 3) 
of mercoid 0, contact 26, conductor 25, collector 
I'ing ii, conductorS 00, 8 , contacü 83, Switch arm 
3, Conductol'S 2, 3, Winding 74, conductor's 5 
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and 50 to Source of supply. This circuit as in 
the case of the "loading' circuit will close the 
motor Switches 33, 34 and 35 to complete the 
notor circuit. 
The unloading mercoid it will be noted is 

Set at a smaller angle with respect to the shaft 8 
than the mercoid 9; consequently the mercury 3 
in the “Ulloading” mercoid | } Will be thrown Out 
by centrifugal force at a lower speed of rotation 
than the mercury in “loading' mercoid 9. The 
angularity of the mercoid is determined by the 
Speed desired. In the unloading operation it is 
desired to have the “unloading' mercoid 0 op 
erate at a speed of about 100 to 150 R. P. M. 
When the speed of rotation exceeds the speed for 
Which the mercoid is set, the mercury is thrown 
OULt of contact with the contacts 22 and 26 to 
break the “unloading' circuit in the same manner 
as the 'loading' circuit is broken and as herein 
before described. As the Speed drops below 100 
R. P. M. the mercury Will flow back again into 
contact with the contacts 22 and 26 again to 
COmplete the circuit. This making and breaking 
Of the Inloading circuit Will continue as long as 
the Control SWitch remains in “unloading' po 
Sition. 
In the form Shown in the Wiring diagram of 

Fig. 5 the mercury when thrown out by centrif 
ugal force closes a circuit across the contacts in 
the casing to energize a winding which in turn 
breaks the holding circuit for the motor Switches 
aS di StingUi Shed from the form above described 
Wherein the mercury opens a circuit across the 
contacts to break the motor circuit. 
In Starting the device of Fig. 5, the operator 

follows the same procedure as in the preferred 
form and the sequence of Operation of this form 
is the Same aS in the Wilring diagram. Of Fig. 2, 
namely, starting, holding, loading, running (full 
Speed) and unloading. 

In starting, the control Switch O is thrown 
to the left as Viewed in Fig. 5 to contact loading' 
terminal if, the brake is released closing the 
brake switch 32 and the starting button 03 is 
preSSed to complete the starting circuit. This 
Circuit may be traced as follows: From source of 
supply through conductors 04, O5, O6 and OT, 
starting button 03, stopping button 08, con 
ductor 9, brake Switch 02, conductors O and 

, winding 2, conductors 3, 4 and 5 
to the source of Supply. The completion of this 
circuit will energize the winding 2 to close 
Switches 6 and T. The closing of the Switch 

6 will complete a holding circuit for the winding 
2 which may be traced as follows: From the 

Source of Supply through conductors 04, 9, 20 
and 2, Switch 6, conductors 22, 23 and 24, 
Stop Switch or stopping button 08, conductor 9, 
brake Switch 2, conductors and , Winding 

2, conductors 3, 4 and 5 to the source of 
Supply. This circuit Will remain closed until the 
stopping button 8 is pressed to break the same. 
The closing of Switch 7, above referred to, 

Will in turn complete a circuit to winding 30 
which circuit may be traced as follows: From 
the Source of Supply through conductors 04, 9 
and 20, Switch f 7, conductors 37, 36 and 35, 
switch 34, conductors 33 and 32, winding 30, 
conductors 3 and 5 to the source of supply. 
The energizing of this winding 30 will close 
motor Switches 40, 4 and 42 whereby the 
motor 2 is Set in Operation driving the shaft car 
rying Collector rings í5), 15 and í 52 and ''load 
ing” mercoid i 53 and “unloading” mercoid 54. 

These mercoids as in the case of the form already 
described are mounted for angular adjustment 
With respect to the shaft 8. 
When the Speed of rotation of the centrifugal 

reaches about 400 R. P. M. (loading Speed), the 
mercury S5 in the loading mercoid 53 will be 
thrown out by centrifugal force into bridging 
relation with respect to contacts 56 and 5. 
The bridging of these contacts closes a circuit to 
a Winding 58 which when energized will open 
Switch 34 to break the circuit of the winding 3 
whereby the motor Switches. 40, 4 and 42 Will 
be opened. The circuit to this winding 58 may 
be traced as follows: From Source of Supply 
through conductors 4, 05, O6, O and 8, 
Control SWitch arm 00, conductors 59, 69 and 
6, Collector ring 52, conductor 62, contact 
56, mercury 55, contact 57, conductor $3, 

collector ring 52, conductors 64, 65, 66, 6 
and f68, winding 58, conductors 69, O and 
: 5 to the source of supply. 

It Will be obvious that upon the energization 
of this Winding 58 and the opening of the circuit 
to the Winding 39 that the motor will cease op 
eration and the shaft 8 likewise will stop rotating 
whereupon the mercury 55 will move by gravity 
to the bottom of its casing 53 away from the 
Contacts 56 and F5, thereby breaking the cir 
cuit to the Winding 53 permitting the Switch 
F34 by means of Spring if to return to its : 
Original position to again close the circuit to the 
Winding f3 which in turn closes the motor 
SWitches to again start the motor operating. 

After the loading operation has been com 
pleted the control Switch. C is moved to vertical 
Or running position as shown in Fig. 5 to break 
the "loading' circuit and close the “running' 
circuit to drive the centrifugal at running speed, 
about 1200 R. P. M., to dry the material in the 
basket as hereinbefore described. This “running' 
Circuit may be traced as follows: From source of 
Supply through conductors 04, 95, 66, foil and 

8, SWitch arm C3, conductors 25' and 9, brake 
SWitch 02, conductors if G and l if, winding 2, 
conductors 3, 4 and if 5 to source of supply. 
AS Will be seen from Fig. 6, the connections 

69 and 25 are spaced from each other so as to 
make Separate contact with the stop button (8. 
When the drying operation has been completed 

the rotation of the basket is stopped by pressing 
the stopping button fo8 which breaks the holding 
circuit previously described and deemergizes the 
Winding ff2 causing the switches 6 and to 
Open; the Opening of switch 7 which is in the 
circuit of the winding 30 causing the Winding 
30 to be deenergized whereby the motor switches 
40, 4 and i42 will be opened. 
The machine may now be started for the un 

loading Operation during which the unloader plow 
is dug into the material in the basket as described 
With respect to the other form of my invention. 
In starting the motor for the unloading operation 
the Starting button 03 is pressed to close the 
starting circuit and complete the holding circuit 
as hereinbefore described. The control switch 
0 at this time is moved to the right as viewed 

in Fig. 5 or to unloading position so that when 
the motor attains unloading speed a circuit will 
be closed through “unloading' mercoid f S4. This 
Circuit may be traced as follows: From source of 
Supply through conductors 04, f O5, O6, OT and 
l I8, control switch arm f00, contact 125, conduc 
tor 80, collector ring 50, conductor 8 and 
Contact 82, mercury 83, contact 84, conductor 
85, collector ring 15, conductors 64, 165, 66, 
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4. 
67 and 68, winding 58, conductors 69, 70 and 
5 to the source of Supply. It will be obvious 

that energization of the winding í58 by the com 
pletion of this circuit as just described will open 

5 the switch 34 to break the circuit of the winding 
30 whereby the motor switches 40, f4 and 42 

will be opened to break the motor circuit. 
When the unloading operation has been com 

pleted and the basket prepared for the next run 
0 the cycle of operation above described is repeated. 

It is obvious that the number of speeds can be 
increased by increasing the number of mercoids 
each of which will be set at a different angle with 
respect to the shaft 8 depending upon the Speed 

5 desired. 
It will be appreciated that With the present in 

vention the necessity of the operator constantly 
pressing a jogging button to maintain the desired 
speed during loading and unloading is entirely 

20 eliminated, the device operating at the desired 
speed automatically depending upon the position 
of the control Switch. 

It is to be understood that various modifica 
tions and changes may be made in the construc 
tion and arrangement of the Various cooperating 
parts herein shown and described without depart 
ing from the Spirit and Scope of ny invention. 
What I claim is: 
1. A circuit breaker comprising in combination 

30 a motor, a circuit therefor, a rotatable Shaft 
driven by said motor, a casing mounted On Said 
shaft at an angle thereto, fixed spaced contactS 
in said casing, and an electrically conductive body 
in said casing cooperable with Said contacts, Said 

85 body being moved relatively to said contacts by 
centrifugal force when said shaft is rotating at a 
predetermined speed to break said notor circuit, 
said casing being adjustable With respect to Said 
shaft to vary the angle which the casing nakes 

40 with the shaft thereby to vary the shaft Speed 
at which the body will be moved in Said casing. 

2. In combination a centrifugal machine, a 
motor for driving the same, a motor circuit, a 
motor shaft, a circuit breaker comprising a shaft, 

45 a flexible connection between Said motor Shaft 
and said circuit breaker shaft, a plurality of 
elongated casings, a bracket for each of Said Cas 
ings, said brackets being mounted on Said circuit 
breaker shaft and being adjustable angularly With 

50 respect thereto, spaced contacts in the end of 
each of said casings adjacent Said circuit breaker 
shaft, a circuit for each pair of contacts for Con 
trolling said motor circuit, a body of electrically 
conductive fluid in each of said casings adapted 

55 to bridge the contacts thereof, the fluid in Said 
casings being thrown by centrifugal force upon 
the rotation of said shafts at predetermined 
speeds out of engagement with Said contacts 
thereby to open the motor circuit and prevent 

60 rotation of said centrifugal at Speeds other than 
said predetermined speeds. 

3. In combination a centrifugal machine, a 
motor for driving the same, a circuit for Said 
motor, a motor shaft, a circuit breaker comprising 

65 a shaft, a flexible connection between said motor 
shaft and said circuit breaker shaft, a plurality of 
elongated casings mounted on Said circuit breaker 
shaft, said casings being adjustable angularly 
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with respect to said circuit breaker shaft and set 
at different angles thereto, a pair of Spaced con 
tacts in the end of each of Said casings, a body of 
electrically conductive fluid in each of Said cas 
ings adapted to contact With the Spaced contacts 
of each of said casings, an electric circuit for each 
pair of contacts adapted to control the motor 
circuit, a central Switch for Selecting any of Said 
circuits, the rotation of said shaft at predeter 
mined different speeds throwing the fluid out 
of engagement with its respective contacts to 
break the circuit Selected, thereby to hold the 
centrifugal to different speeds. 

4. In combination a centrifugal machine, a 
motor for driving the same, a circuit for said 
motor, a motor Shaft, a circuit breaker for con 
trolling the circuit of Said motor and comprising 
a shaft, a flexible connection between said motor 
shaft and said circuit breaker shaft, a plurality 
of elongated casings mounted on Said circuit 
breaker shaft, said casings being adjustable angu 
larly with respect to said circuit breaker shaft 
and Set at different angles thereto, Spaced con 
tacts in the end of each Of Said CasingS, an elec 
tric circuit for each pair of contacts for con- ) 
trolling said motor circuit, a body of electrically 
conductive fluid in each of Said casings normally 
in contact With the Spaced contacts of Said cas 
ings, the fluid in Said casingS being thrown ollt 
of nornal position by centrifugal force upon the 
rotation of Said shafts at predetermined Speeds 
thereby to hold the motor Speed and hence the 
centrifugal Speed to Said predetermined Speeds. 

5. In combination a centrifugal machine, a 
motor for driving the same, a circuit for said 
motor, a motor Shaft, a circuit breaker compris 
ing a shaft, a flexible connection between said 
motor shaft and said circuit breaker Shaft, a 
plurality of elongated casings mounted on said 
circuit breaker shaft Said casings being independ 
ently adjustable angularly with respect to Said 
circuit breaker shaft, spaced contacts in the end 
of each of Said casings, a body of electilically 
conductive fluid in each of Said casings norinally 
in contact with the Spaced contacts thereof, an 
electric circuit for each pair of Said contactS for 
controlling said motor circuit, the fluid in Said 
casings being thrown out of normal position by 
centrifugal force upon the rotation of Said shafts 
at predetermined Speeds, Whereby the Speed of : 
the motor and hence that of the centrifugal are 
held to said predetermined Speeds. 

6. In combination an electric motor, a starting 
circuit therefor including a winding, a pair of 
switches closed by the energizing of Said winding, 
a holding circuit for said Winding including one 
of said switches, a main switch for said motor, a 
winding for closing the Same, Said Winding being 
controlled by the other of said pair of SWitches and 
a centrifugal Switch in Series with the last-linen 
tioned switch and with the Winding for the main 
motor SWitch, Whereby Winding for the main 
motor Switch Will be automatically deenergized 
upon the motor exceeding a predetermined speed 
and automatically reenergized upon the speed of 
the motor decreasing below Said predetermined 
Speed. 
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