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Richard B. Hunter, Shorewood, Wis., assignor to 
Cutier-Hammer, Inc., Milwaukee, Wis., a cor 
poration of Delaware 

Application January 16, 1939, Serial No. 251,183 
9 Claims. 

This invention relates to circuit control panels, 
and While not limited thereto is especially ap 
plicable to panels for commutation of multi 
Speed motors provided with windings which are 
commutatable fol different speeds and which 
are to be controlled from one or more pilot sta 
tions. 
An object of the invention is to provide a panel 

of the aforementioned tppe which is adapted to 
be used with any of a variety of pilot control 
Stations having operating cycles differing from 
One anothel'. 
Another object is to provide a panel having a 

Simple wiring system including interlocking and 
maintaining means So as to be adapted Without 
modification for use for a variety of operating 
cycles. 
Another object is to provide a panel to which 

any of a variety of different pilot control sta 
tions may be very easily connected. 
Other objects and advantages will hereinafter 

appear. 
The accompanying drawing is illustrative of 

an embodiment of the invention. 
In the drawing, 
Figure 1 is a diagram of a panel for controlling 

a multi-Winding, multi-speed 3 phase motor, and 
Figs. 2 to 4, inclusive, illustrate diagram 

natically several of the numerous different pilot 
stations which may be used in connection with 
the panel illustrated in Fig. 1. 

Referring to Fig. 1, the system shown therein 
comprises a mounting panel f on which are 
mounted two electromagnetic main switches 2 
and 3 having respectively energizing windings 2 a. 
and 3a, main contacts 2b, 2C, 2d and 3b, 3 c 3d, 
maintaining contacts 2 and 3e and interlocking 
contacts 2 and 3. Line terminals 4, 5 and 6 
are adapted to be connected to the Supply lines 
Ll, L. and 3, respectively, of a polyphase supply 
circuit. Certain poles of the pairs of contacts 
2b and 3b, 2c and 3e, 2d and 3d are connected to 
gether and also to the terminals 4, 5 and 6, 
respectively. The other poles of contacts 2b, 2C, 2d, 

5, 3b, 30 and 3d are respectively connected to load 
terminals 7 to 2, inclusive. Maintaining and 
interlocking means are completed by the follow 
ing connections. One pole of each set of main 
tairing contacts 3e and 3e is connected to a 
control terminal 4. The other pole of contacts 
2e has a connection to a control terminal , a 
second connection to and through interlocking 
contacts 3f to one lead of the winding 2 and a 
third connection to and through contacts 3f to a 
control terminal 5. The second pole of contacts 
3e is connected to and through interlocking con 
tacts 2f to one lead of the winding 38 and to a 
control terminal S. The other leads of windings 
2a and 38 are connected together. 
The panel also comprises overload relays 9 

(C. 172-79) 
and 2). These relays may be of any suitable 
type. Overload relay f 9 is shown as provided 
with two operating coils 9a, and 9b which are 
respectively included in the connection of con 
tacts 2b with terminal and in the connection of 
contacts 2 with terminal 8. The overload relay 
9 is shown as provided with normally closed 
contacts 9. Overload relay 20 is similarly pro 
vided with operating coils 208 and 2b which are 
respectively included in the connection of con 
tacts 3 with terminal 0 and in the connection 
of contacts 30 with terminal f, and said relay is 
provided with normally closed contacts 20c. The 
nonally closed contacts 90 and 20c are con 
nected in series between the common lead of 
cci's 28, and 3 and terminal 6. - 
In service the terminals 7, 8, 9 are connected 

to the low speed winding 8a of a multi-speed 
motor 8, while the terminals , , 2 are con 
nected to the high speed winding 8b of said 
moto. 
The panel described may be used in coopera 

tion with any one of a variety of pilot control 
Stations some of which will now be described. 

Referring to the station illustrated in Fig. 2, 
the saline comprises a normally open low speed 
push button switch 2, a normally open high 
Speed push button Switch 22, and a normally 
closed stop push button Switch 23. All three 
SWitches are biased to their respective normal 
positions. For facilitating understanding of the 
connections of said Switches their lead wires are 
numbered correspondingly to the panel terminals 
to which they are to be respectively connected. 
One pole of each of the three switches is con 
nected to a common wire for connection to term 
inal 4 on the panel f. The second pole of switch 
2 has a lead wire for connection to terminal 7. 
The second pole of Switch 22 has a lead wire for 
connection to terminal 6. The second pole of 
switch 23 has a lead wire for connection to 
tein)inal 4. 
With the station of Fig. 2 thus connected and 

with the lines Li, L2, L3 energized the control 
afforded is as follows: If it is desired to start 
the motor, the button 2 is depressed which 
closes a circuit from line ill over terminal 4, 
thiro'gh normally closed stop push button Switch 
23. to and through push button switch 2, to 
terminal , and thence to and through contacts. 
3f, winding 2a, overload contacts 90 and 280 to 
terminal S and line 3. Thereupon Switch. 2 is 
energized and connects the low speed winding 8 
through its nain contacts and the overload 
windings 33 and 9b to the supply line. 
2 also completes a maintaining circuit by clo 
sure of its maintaining contact 2, thus parallel 
ing through interlocking contacts 3f the switch 
2 which then may be released without deener 
gizing the main switch 2. If it should be desired: 60 
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to operate the motor at high speed, either from 
standstill or after it has been started on low 
speed, it is only necessary to depress the push 
button switch 22, to complete circuit there 
through from terminal 4 to terminal 6 and 
thence to and through winding 3. This ener 
gizes main switch 3, which in turn opens the in 
terlocking contacts 3f, thereby deemergizing the 
main switch 2 and disconnecting the low speed 
winding of the motor. Swith 3 in closing con 
pletes a maintaining circuit by closure of its 
maintaining contacts 3e, thus paralleling through 
interlocking contacts 2f the switch 22. It will 
be observed that the maintaining and interlock 
ing circuits of the switches 2 and 3 are So ar 
ranged that after the high speed winding is en 
ergized it will not be possible to again connect 
the motor to the low speed winding without first 
deenergizing the high speed winding by return 
ing switch 3 to its inoperative position, as main 
switch 2 cannot close while the interlocking con 
tacts 3f are open. Return of Switch 3 is ac 
complished by pushing the stop switch 23, which 
interrupts the current supply to the energizing 
winding 3a of main switch 3. 

If it is desired to provide for transfer from 
high speed to low speed without prior operation 
of the stop switch 23 it is only necessary to trans 
fer the connection of push button switch 2 from 
terminal T to terminal 5. This connection 
shunts the interlocking contacts 3, so that Wind 
ing 2a is directly energized upon closure of Switch 
2 regardless of the position of main Switch 3. 
Under these conditions, upon energization of 
main switch 2 the interlocking contacts 2 thereof 
are opened, thereby deenergizing the main Switch 
3 and disconnecting the high speed winding of 
the notor. 

If an overload should occur while the low Speed 
or the high speed winding of the notor is ener 
gized, the windings of the overload relays 9 or 
2) function to open contacts 9 or 20°. This 
interrupts the current supply to the Winding 2 
or to the winding 38, and thus disconnects the 
motor from the supply. To restart the motor, 
the pilot station is again operated in the manner 
aforedescribed. It is obvious that a number of 
control stations similar to that shown in Fig. 2 
may be installed and connected so that the panel 
may be controlled at will from any of Said sta 
tions. This will entai no modifications of the 
internal wiring of the panel. 

Referring now to pilot station Fig. 3, the same 
comprises a double throw pivoted contact lever 
39 having a center position, a low speed position 
in which it engages a contact 3? and a high Speed 
position in which it engages a contact 32. The 
contact 3 has a lead wire for connection to 
terminal 5 on the panel and contact 32 has a 
lead wire for connection to terminal 6, while 
the lever has a lead wire for connection to ter 
minal 4. A separate Stop switch 33 which may 
be operated manually or automatically, as for 
instance, by a pressure or speed responsive device, 
is preferably connected in the wire between the 
lever 3 and the terminal 4. The lever 3 may 
also be actuated manually or by Some automatically 
operated mechanism. The control afforded by 
such a station with the connections described 
will be apparent from the explanation given in 
connection with the station of Fig. 2. 

Fig. 4 illustrates still another pilot station. 
The same comprises a pivoted contact lever 498 
which has a lead wire for connection to terminal 
4, a contact segment 4 Ob which has a lead wire 
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for connection to terminal and a shorter Seg 
ment 40c which has a lead wire for connection to 
teliminal 6. When the lever is rotated clockwise, 
the low speed switch on the panel is energized, 
while further rotation energizes the high Speed 
switch which in responding deenergizes the low 
speed switch. If now the lever is rotated counter 
clockwise, the high speed switch is deemergized 
and the low speed switch is again energized as 
Soon as the high speed switch 3 upon its re 
turn to the “off’ position closes the contact 3. 
Further counterclockwise rotation again deener 
gizes the low speed switch. Assuming use of the 
station of Fig. 3 or that of Fig. 4, if an overload 
occurs, the motor connections upon release of 
the overload relays and normal positioning of the 
overload contacts 90 and 200 will be automati 
cally reestablished to those prevailing before 
such occurrence unless in the meantime the sta 
tion has been set to prevent restarting. 
As will be understood, the panel shown and 

described is not limited to use with the control 
stations selected for illustration or to the control 
of that type of motor selected for illustration. 

It will further be understood that the inven 
tion is applicable to panels adapted for the con 
trol of other types of multi-speed motors, which 
panels are to be arranged for alternative Oper 
ating cycles to be obtained by the selective em 
ployment of one of a variety of control stations. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A circuit control panel comprising first and 

second electroresponsive switches and control ter 
minals to be used in different groups to adapt 
said panel to different pilot Switches, said Switches 
each having a control Winding and main and 
auxiliary contacts, the latter including main 
taining contacts and interlocking contacts and 
said control terminals comprising terminals hav 
ing direct connection to the control Windings of 
said Switches respectively, another control ter 
minal to which the aforementioned control ter 
minals are connected each through the maintain 
ing contacts of its respective switch and the inter 
locking contacts of the other Switch, and another 
control terminal connected to a point between the 
maintaining contacts of said first Switch and the 
interlocking contacts of said second switch. 

2. A circuit control panel comprising electro 
responsive Switches to be energized selectively for 
establishment of different load circuits Selectively, 
each of Said Switches having a control winding 
and auxiliary contacts including maintaining 
contacts and interlocking contacts, and said panel 
further comprising control terminals to be utilized 
in different groups to adapt said panel to differ 
ent types of pilot Switches, said control terminals 
including terminals having direct connection to 
the Windings of said Switches respectively, and 
another control terminal to which both afore 
mentioned control terminals are connected each 
through the maintaining contacts of its respec 
tive Switch and the interlocking contacts of an 
other of said Switches. 

3. A circuit control panel comprising first and 
Second electroreSponsive switches to be energized 
selectively for establishment of different load cir 
cuits selectively, each of said switches having a 
control Winding and auxiliary contacts includ 
ing maintaining contacts and interlocking con 
tacts, and said panel further comprising control 
terminals to be used in different groups to adapt 
Said panel to different types of pilot switches, said 
control terminals including terminals having 
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direct connection to the windings of said switches 
respectively, another control terminal to which 
the aforementioned terminals are connected each 
through the maintaining contacts of its respec 
tive switch and the interlocking contacts of the 
other Switch, and another control terminal coin 
nected to a point between the maintaining con 
tacts of Said first, Switch and the interlocking 
contacts of said second switch. 

4. A circuit control panel comprising first and 
second electroresponsive switches to be ene:- 
gized selectively for establishment of different 
load circuits selectively, each of said SWitches 
having a control winding and auxiliary contacts 
including maintaining contacts and interlocking 
contacts, and said panel furtheir comprising Con 
trol terminals to be used in different groups to 
adapt said panel to different types of pilot 
Switches, said control terminals including a ter 
minal connected to the winding of said first 
switch through the maintaining contacts thereof 
and the interlocking contacts of said Second 
switch and a terminal connected to the Winding 
of Said second switch through the maintaining 
contacts thereof and the interlocking contacts of 
said first Switch, another control terminal con 
nected to a point between the winding of Said 
second Switch and the interlocking contacts of 
said first Switch, and another control terminal 
connected to a point between the maintaining 
contacts of said irst switch and the interlocking 
contacts of said second switch. 

5. A circuit control panel comprising line ter 
minals, load terminals, first and second electro 
responsive Switches to be energized selectively for 
establishment of different connections between 
Said line terminals and said oad terrainais, each 
of said Switches having auxiliary contacts includ 
ing maintaining contacts and interlocking con 
tacts and having a control winding connected 
On One side to one of said line terminals and said 
panel further comprising current responsive 
neans to control said line connections of Said 
WindingS and control terminals to adapt said 
panel to different types of pilot switches, said 
control terminals including terminals having di 
rect connection to said windings respectively to 
include the same in circuit between their re 
Spective control terminals and line terminals, 
another control terminal to which the aforemen 
tioned control terminals are connected each 
through the maintaining contacts of its respec 
tive SWitch and the interlocking contacts of the 
Other SWitch and another control terminal con 
nected to a point between the maintaining con 
tacts of said first switch and said interlocking 
contacts of said Second Switch. 

6. A control panel adapted to provide alter 
native low Speed or high Speed connections for 
a motor circuit, comprising low speed and high 
Speed Switches, separate operating windings for 
Such SWitches, means for establishing maintain 
ing circuits for said Windings, means for inter 
locking Said Windings, and control terminals hav 
ing permanent connections with said Windings, 
said maintaining means and said interlocking 
means, which terminals Inay be used in different 
groups to adapt said panel to different pilot con 
trol stations for control of said switches, to 
establish low and high speed connections selec 
tively in all cases and to change from high to low 

speed conections, or from high Sheed CO:linec 
tions to off position according to the terminals 
employed. 

7. A control panel adapted to provide alter 
native low speed or high speed connecticns for a 
motor circuit, comprising low speed and high 
speed switches, separate operating windings for 
Such Switches, means for establishing maintain 
ing circuits for said Windings, i.eans for inter 
locking Said Windings, and control terminals hav 
ing permanent connections With Said WindingS, 
said maintaining means and Said interlocking 
means, which terminals may be used in different 
groups to adapt said panel to different pilot con 
trol stations for control of said Switches with 
or without said maintaining lineans according to 
the terminals employed, to establish low and high 
Speed connections selectively in all cases. 

8. A panel for control of the circuit of a two 
speed two winding rinotor, connprising line ter 
ninas, notor circuit terminals, an electrore 
Sponsive SWitch to connect certain of Said noto: 
circuit terrinals to Said line terrininas for a 
first speed, an electi'oresponsive switch to coin 
nect certain of Said notor circuit te:"Yinals to 
Said line terminals for a second sgeed, each of 
said Switches having Inaintaining contacts and 
interiocking contacts and having a control wind 
ing one side of which is connected to a line ter 
1:ninal, Said panel further comprising control ter 
minals including terminals 
lected to said SWitch windir)gs to include each 
between its respective control and line terminais, 
another control terminal to which both afore 
Inentioned control terninals are connected each 
through the maintaining contacts of its respec 
tive Switch and the interlocking contacts of the 
other Switch, and another control terminal con 
nected to a point between the maintaining con 
tacts of said switch for first speed and the inter 
locking contacts of said switch for second speed. 

9. A panel for control of the circuit of a two 
Speed two winding motor, comprising jine ter 
Iniinals, motor circuit terminals, an electrore 
Sponsive Switch to connect certain of said motor 

respectively con 
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circuit terminals to said line terminals for a first 
speed, an electroresponsive switch to connect 
certain of Said notor circuit terminals to said 
ine terrinals for a second speed, current re 
Sponsive relays having control windings included 
in the connections established by said switches 
between Said motor circuit terminals and said 
line terminals, each of said switches having 
finaintaining contacts and interlocking contacts 
and each also having an operating winding con- - 
nected On One side to a line terminal through 
the contacts of said relays, said panel further 
comprising control terminals including terminals 
respectively connected to said switch windings 
to include each between its respective control 
and line terrainals, another control terminal to 
Which both first mentions d control terminals 
a'e connected each through the naintaining con 
tacts of its respective switch and the interlocking 
contacts of the other of said Switches, and alth 
other control terminal connected to a point, be 
tween the maintaining contacts of said switch 
for first speed and the interlocking contacts of 
Said SWitch for second speed. 

RICHARD. B. HUNTER. 
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