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exciter through the knife switch 56, conductors 
68 and 70, actuating coil 72 of a low Voltage relay 
4, conductors 76 and 78 and start button 66 to 
the energized conductor 64. 
When the actuating coil 2 of relay is thus 

energized, the relay 76 is actuated to a circuit 
closing position to close a holding circuit for the 
relay 74 which may be traced from the energized 
conductor 76 through conductor 80, contact mem 
ber 82 of the relay 78, stop button 8A, which is 
biased to a circuit closing position, to the ener 
gized conductor 64. When the holding circuit for 
the relay 74 is energized, a circuit is established 
which extends from energized conductor 68 
through the actuating coil 86 of relay 88 and the 
contact member 6 of the relay 52 to the en 
ergized conductor 64. When thus energized, the 
relay 88 is actuated to a circuit closing position 
in which contact member 90 connects the arma 
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ture of the slitter motor. 22 to the exciter 28 to 
initially energize the slitter motor. The circuit 
thus established may be traced from the ener 
gized conductor 68 through resistor 26, contact 
member 90 of the relay 88, conductor 92, the ar 
mature of the slitter motor 22 and conductor 62 
to energized conductor 64. The operating Speed 
of the slitter motor 22 when connected to the eX 
citer 28 is controlled by the resistor 26 which is in 
series With the armature of the motor. This pre 
determined speed is represented in Fig. 2 of the 
drawing by the ordinate 0-1. 
When the relay 88 is actuated to connect the 

slitter motor 22 to the exciter 28, a circuit is also' 
established by contact member 94 for energizing 
the magnetizing coil 96 of the time limit relay 
54. This circuit extends from the energized con 
ductor 68 through contact member 96 of the relay 
88, magnetizing coil 96 of the time limit relay 58 
and the resistor 97 in parallel thereWith, to en 
ergized conductor 6. Since the magnetizing 
force of the coil 96 is greater than the neutraliz 
ing force of the neutralizing coil 98 of the time 
limit relay 54, the armature OO is actuated to 
a position where a movable contact member 02 
carried by the armature engages a contact nem 
ber 04 and is held in a circuit closing position. 
The neutralizing coil 98 of the time limit relay 54 
is provided for effecting a substantially constant 
dissipation of the residual magnetism of the core 
member of the relay from the maximum ener 
gized condition to zero for obtaining a prompt 
action of the armature 00 at any predetermined 
time interval in accordance with the teachings of 
the hereinbefore-identified Patent No. 1,753,983. 
After the slitter motor 22 is started and a C 

celerated to the predetermined Speed, the Winder 
motors 38 and 36 may be connected to the gen 

60 

65 

70 

erator 42 by actuating the bridging member 06 
of the rheostat 5 to close a circuit through the 
actuating coil of contactor 32. AS ShOWin in 
the drawing, a movement of the bridging member 
G6 to the first tap of the rheostat establishes a 

circuit which may be traced from the energized 
conductor 68, through resistor 08, field 44 of 
the generator 42, bridging member 06, conduc 
tors O and 2 to energized conductor 66. By 
connecting the resistor 08 in series with the 
field 34, any residual voltage of the generator 32 
is bucked down as will be more fully described 
hereinafter. 
A further movement of the bridging member 
S to the next tap of rheostat 50 cases Seg 

ment 4 of the bridging member 6 to close a 
circuit Which extends from the energized con 
ductor 68 through stop button 20, actuating coil 
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122 of relay 23, conductor 26, bridging segment 

Í 4, contact member i 5, conductors i 10 and i 2 
to energized conductor 64. When this circuit is 
closed, actuating coil 22 of relay 24 is ener 
gized to actuate the relay 24 to a circuit closing 
position where its contact member 42 establishes 
a holding circuit for the relay. This circuit may 
be traced from the energized coil 22 through 
conductor 2 to energized conductor 64. 

If the bridging member 6 is actuated to the 
third tap of the resistor 50, the segment of 
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the bridging member bridges conducting Seg 
ments 6 and 8 to close a circuit which ex 
tends from energized ccnductor 26, through con 
ductor 28, actuating coil 30 of contactor 32, 
contact member 36 of contactor 32, and coil 
38 of relay 40 to energized conductor 64. The 
energization of coil 30 of contactor 32 causes 
the contactor 32 to be actuated to a circuit clos 
ing position in which contact members 44 and 
46 connect the windier motors 34 and 36, re 

spectively, to the armare of the generator 42. 
In this position the con: member 48 of con 
tactor f32 closes a circuit hich may be traced 
from energized conductor 68 ihrough conductor 
50, contact member 48, conductor 52 and actu 

, ating coil i54 of relay 56 to energized con 
ductor 643. 
When the coil 54 of relay 56 is thus energized, 

the relay 56 is actuated to a position where its 
contact member 58 closes a circuit to reverse 
the direction of the field 44 of the generator. This 
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circuit may be traced from energized conductor ?? 
65 through contact member 58, conductor 60, 
field 84 of generator 42, rheostat 50, and con 
ductor i 62 to the energized conductor 68. 

In Order to increase the Voltage generated by 
the generator 2, the rheostat 50 is adjusted to 
increase the strength of the field 44. As the 
Voltage generated and delivered to the winder mo 
tors increases and consequently the speed of the 
motorS 34 and 36 approaches the predetermined 
Speed of slitter motor 42, represented in Fig. 2 
by the Ordinate 0-1, actuating coil 59 of relay 52 
is energized to actuate the relay to an energized 
position. In this position the contact member 
6 of relay 52 is in a circuit interrupting posi 

tion and contact member 62 is in a circuit closing 
position. 
When the Contact member f6 is actuated to 

its circuit interrupting position, actuating coil 
86 of relay 88 is deenergized and relay 88 drops 
to its deemergized position in which the contact 
members 90 and 94 interrupt the circuits from 
the exciter to the arnature of the Sitter motor 
and from the exciter to the magnetizing coil 96 
of the time limit relay 54, respectively. Because 
of the characteristics of the relay 54 a predeter 
mined time limit is provided in which the con 
tact members 02 and 04 engage after the con 
tact member 94 interrupts the circuit to the mag 
netizing coil. This period of delay is sufficient 
to permit contact member 62 of relay 52 to close 
a circuit which extends from energized conductor 
68 through the contact members 04 and O2, ar 
mature 00, conductor 64, actuating coil 68 of 
relay O, contact member 62 of relay 52, con 
ductor 80, contact member 82, and the stop but 
ton 84 to energized conductor 64. When the ac 
tuating coil 68 is energized the relay 70 is ac 
tuated to its circuit closing position in which 
contact member 72 connects the armature of 
the slitter motor 22 to the generator 42 and con 
tact member 24 closes a holding circuit for the 
relay O. 
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Since each of the motors is connected in cir 

cuit relation with the generator, the speed of the 
motors may be controlled by adjusting the master 
rheostat 50 to regulate the voltage generated by 
the generator 42. Since the margin of speed at 
a given armature voltage of the generator be 
tween the slitter motor and the Winder motors 
as shown in Fig. 2 is fixed by the characteristics 
of the motors, the safety margin may be main 
tained over a given range of speed. 
Upon a decrease in speed of the winder motors 

through an insertion of more of the rheostat 50 
in series with the field 44 of the generator 42, 
the speed of the slitter motor is decreased pro 
portionately to the speed of the winder motors. 
When the voltage generated decreases and the 
Speed of the motors is lowered to the predeter 
mined value, the actuating coil 59 becomes de 
energized and the relay 52 returns to its deener 
gized position. As the relay 52 drops to its de 
energized position, contact member 62 drops to 
a circuit interrupting position to interrupt the 
circuit to and deenergize the actuating coil 68 
of relay 70. When the coil 168 is deenergized, 
relay 70 and its contact member 72 drop to a 
circuit interrupting position to disconnect the 
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slitter motor from the generator. The deener 
gization of actuating coil 59 of relay 52 also 
permits contact member 6 of the relay to drop 
to a position where it establishes an energized 
circuit through the actuating coil 86 of relay 88 
to actuate the relay to a circuit closing position 
in which contact member 90 connects the slitter 
motor to the exciter. Thus as the Woltage gen 
erated and delivered to the winder motors 34 and 
36 is further decreased, the speed of the slitter 
member 32 is maintained at the predetermined 
speed to cause the operation of the slitter knife 
0 even though the winder motors stop. 
In order to stop the winder motors, the bridg 

ing member 06 of the rheostat 50 is actuated to 
a position where the bridging segment f bridges 
the segment f6 and contact member f5 of con 
ductor f0. In this position the circuit through 
the actuating coil 30 of interlock 32 is inter 
rupted and the interlock 32 drops to its de 
energized pOsition in which the contact mem 
bers 44 and 46 disconnect the motors 34 and 
36, respectively, from the generator 42. When 
the interlock 32 is in its deenergized position, 
the contact member 48 interrupts the circuit 
through the coil 54 of relay 56 causing relay 
56 to drop to its deemergized position in which 

contact member f$8 interrupts the circuit from 
the energized conductor 64 through the field 44 
of the generator 42. When the interlock 32 is 
in its deemergized position, the contact member 
36 closes a circuit as hereinbefore explained, 
which extends from energized conductor 34 
through the actuating coil 38 of relay fo to 
energized conductor 64. The relay 40 is thus 
actuated to its circuit closing position in which 
contact members 76 and 78 connect resistors 
80 and 82, respectively, in shunt circuit relation 
about the motors 34 and 36 to provide dynamic 
braking therefor. 

In stopping the winder motors 34 and 36, the 
speed of the motors may be decreased by actuat 
ing the bridging member 06 of rheostat 5G to its 
initial position where a circuit through the high 
resistor 08 is completed, reversing the field and 
bucking down any residual magnetism of the 
generator. The field of the generator is thus re 
versed from the normal excitation direction when 
the winder motors are disconnected from the 
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generator and for all initial Starting operations 
Of the system. By providing for reversing the 
field of the generator, as described, the genera 
tor voltage is increased slowly in the proper di 
rection as the rheostat 50 is cut out of the circuit 
by the bridging member 06 and a smooth start 
ing operation of the Winder motors 34 and 36 is 
obtained. n 

When desired, the winder motors may be dis 
connected from the generator by actuating stop 
button 20 to its circuit interrupting position 
where it interrupts the circuit through the actu 
ating coil 30 of the contactor i32. The opera 
tion of the contactor 32 to disconnect the winder 
motors 34 and 36 from the generator 42 and to 
close an energized circuit through relay 40 to 
connect resistors 80 and 82, respectively, in 
shunt circuit relation about the winder motors 
34 and 36 to provide dynamic braking therefor is 
the same as has been described hereinbefore. 
The slitter motor 22 may be stopped at any 

time by depressing the stop button 84 to inter 
rupt the circuit through the actuating coil 72 of 
relay 74 and to deenergize the actuating coil 86 
of relay 88 to disconnect the slitter motor 22 
from the exciter 28. 

In the operation of the control system as here 
inbefore described it is evident that the slitter 
motor may be started and accelerated to a pre 
determined speed prior to the starting of the 
Winder motors, and after the stopping of the 
Winder motors. By this control System an im 
proved slitting operation is obtained by main 
taining a definite predetermined minimum speed 
of the slitter knives. Further, it is seen that the 
Speed of the slitter motor varies in accordance 
with the speed of the winder motors for all speeds 
above a predetermined minimum speed and that 
operation of the sitter motor is insured even after 
the Winder motors have ceased to function. This 
invention provides against damage to the web 
of the paper through a failure of the slitter mo 
tor to maintain a speed greater than that of the 
winder motors. 
Although this invention has been described 

with reference to a particular modification there 
of, it is to be understood that other and various 
modifications thereof are pOSSible. This inven 
tion is, therefore, not to be restricted except inso 
far as is necessitated by the prior art and the 
scope of the appended claims. 
I claim as my invention: 
1. In a paper mill drive, a generator having a 

field winding, an exciter for the field winding, 
a slitter motor disposed to be connected to the 
exciter, a winder motor disposed to be connected 
to the generator, means for controlling the gen 
erator to control the Voltage output therefrom, 
and means resonsive to predetermined voltage 
conditions for transferring the slitter motor to 
the generator to control the speed of the slitter 
notor with respect to the speed of the winder 
motor. 

2. In a paper mill drive, a generator having 
a field winding, an exciter for the field winding, 
a slitter motor disposed to be connected to the 
exciter, a winder motor disposed to be connected 
to the generator, means for controlling the gen 
erator to control the voltage output therefrom, 
and means responsive to predetermined voltage 
conditions for transferring the slitter motor from 
the exciter to the generator to control the Speed 
of the slitter motor with respect to the speed 
of the winder motor, the said means being re 
sponsive upon failure of the predetermined volt 
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8,203,700 
age conditions to transfer the slitter motor from to the generator after the initial energization 
the generator to the exciter to maintain the op 
eration of the slitter motor at a predetermined 
Speed. 

3. In a paper mill drive, a generator having 
a field winding, an exciter for the field winding, 
a slitter motor disposed to be connected to 
the exciter, a winder motor disposed to be 
connected to the generator, means for control 
ling the excitation of the generator to control 
the voltage output therefrom and thereby con 
trol the speed of the winder motor, and means 
responsive to a predetermined voltage output of 
the generator for transferring the slitter motor 
from the exciter to the generator to control 
the speed of the slitter motor with respect to 
the speed of the winder motor. 

4. In a paper mill drive, a generator having 
a field winding, an exciter for the field winding, 
a slitter motor, means for connecting the slitter 
motor to the exciter to initially energize the 
slitter motor and operate it to a predetermined 
speed, a Winder motor disposed to be connected 
to the generator after the initial energization 
of the slitter motor, means for controlling the 
excitation of the generator to control the Voltage 
output therefron and thereby control the speed 
of the winder motor, and means responsive to 
predetermined voltage conditions for transfer 
ring the slitter motor to the generator to control 
the speed of the slitter motor with respect to the 
speed of the winder motor. 

5. In a paper mill drive, a generator having 
a field Winding, an exciter for the field Winding, 
a slitter motor, means for connecting the slitter 
motor to the exciter to initially energize the 
slitter motor and Operate it to a predetermined 
speed, a winder motor disposed to be connected 
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of the slitter motor, means for controlling the 
excitation of the generator to control the voltage 
output therefrom and thereby control the speed 
of the Winder motor, and means responsive to 
predetermined voltage conditions for transferring 
the Slitter motor from the exciter to the generator 
to control the speed of the slitter motor with 
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respect to the speed of the winder motor, the 
said means being responsive upon failure of the 
predetermined voltage conditions to transfer the 
slitter motor from the generator to the exciter 
to maintain the operation of the slitter motor at 
a predetermined speed. 

6. In a paper mill drive, a generator having 
a field winding, an exciter for the field winding, 
a slitter motor, means for connecting the slitter 
motor to the exciter to initially energize the 
slitter motor and to operate it to a predetermined 
Speed, a Winder motor disposed to be connected 
to the generator after the slitter motor is ini 
tially energized, means for controlling the voltage 
output from the generator and thereby control 
the Speed of the Winder motor, means responsive 
to a predetermined voltage output for transfer 
ring the Slitter motor from the exciter to the 
generator for increasing the speed of the slitter 
motor as the speed of the winder motor increases, 
the said means being responsive upon failure of 
the predetermined voltage output to transfer the 
slitter motor from the generator to the exciter 
to maintain the operation of the slitter motor at 
a predetermined speed, means for disconnecting 
the Winder motor from the generator, and means 
for providing dynamic braking for the winder 
motor when it is disconnected from the generator. 

HORACE E. NASON. 
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