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Westinghouse Variable Voltage Planer Controller
INSTRUCTIONS

Equipment Required

Reversing Planer Motor.
Unit Type Motor Generator Set.
Magnetlc Controller.
Regulator Motor Generator Set.
{Mounted in the Controller)
Duplex Type Cut and Return Rheostat.
Reversing Stroke Limit Switches.
Slow Down Stroke Limit Switch.
Pendant Push Button Station.
Multi-conductor Cable for Pendant Station.
Starter for Motor Generator Set.
Sarfety Disconnecting Switch.

Description of Controller

The control panel on which are mounted all the
necessary contactors, relays, etc., 1s enclosed 1n a sub-
stantial steel cabinet. The cabinet is thoroughly venti-
lated and is provided with a door in the front and a remova-
ble back so that all the apparatus 1s accesslble.

The small regulator motor generator set is mount-
ed in the cabinet above the control panel.

The resistors are mounted 1nside the cablnet at
the top so that the rear of the panel 1s unobstructed and
the heat dissipated does not affect the contactors and re-
lays. The resistors are accessible both from the front
and rear of the cabinet.

The cabinet 1s open at the bottom so that 1t may
be placed directly over the conduits passing through the
floor. The connections to the panel are made to terminal
boards located at the rear of the panel. A removable plate
is provided in the front of the cabinet at the bottom to
hide from view the conduits and wiring when the door 1is
open.

St:.arting and Adjusting Equipment

The wiring to all apparatus should be checked
very carefully to make certain it agrees with the wilring
diagram.

With the power off, the contactors, relays and
interlocks should be operated by hand to insure that they
operate freely without friction and make good contact.

Should the planer operate in the reverse direc-
tion from that indicated by the marking on the push button,
reverse the connections to the planer motor shunt field
leads marked MF1l and MF2.

The relays are adjusted carefully on the test
floor before shipment and should not be changed unless 1t
i1s evident that due to shipment the adjustment has been
disturbed.

The fleld weakening relay marked FW is set to
pick up when the generator voltage reaches 200 volts in the
return direction of operation.

The automatic relay marked AR is set to drop out
when the generator voltage decreases to 250 volts.

The operation of these relays can not be checked
very accurately by observation of a voltmeter during normal
operation. To adjust these relays, open the planer motor
armature circult and adjust the generator voltage by means
of the cut rheostat.

Operation of the Controller

The magnetic controller consists of two contact -
ors marked C and R for reversing the main generator shunt
fields, one control relay marked CR for selecting elther
automatic or inching operatlion, one fleld weakening relay
marked FW for weakening the planer motor shunt field, one
automatlc relay marked AR for forcing the deceleration and
acceleration at the end and beginning of each stroke, one
AC voltage relay marked VR and two relays marked TR and BR
for connecting the main generator differential field to the
1ain generator armature to prevent the residual voltage in
;he maln generator from building up and causing the planer
motor to creep.

shown on Figure 1
which 1is driven

The scheme of control as

makes use of a regulator generator,

at a constant speed by-a separate A-C motor. This regula-
tor generator functlons to maintain a constant speed on the
planer motor for a given setting of the rheostat regard-
less of load and other varlables. The regulator generator
also tends to provide uniform acceleration and decelera-
tion of the planer motor. This action of the regulator
generator comblned with the inherent fastness of the main
generator shunt filelds provides & very fast equipment, and
one which is unusually accurate at the point of reversal.

Referring to the scheme of control 1t will be
noted there are three sets of fleld windings on the regu-
lator generator. The regulator generator shunt field wind-
ings are connected 1n serles with the main generator shunt
field windings 1n a balanced wheat-stone bridge circult.
The regulator generator shunt field windings measure the
current, set by the cut rheostat, going through the main
generator shunt fields. This current 1s intended to cause
the planer motor to run at some definite speed. The regu-
lator generator differential fleld windings are connected
across the planer motor armature and measure the terminal
voltage of the planer motor which roughly represents speed.
The terminal voltage of the planer motor, however, 1s the
sum of the counter electromotive force (which 1s directly
proportlional to speed) and the voltage or IR drop due to
the internal resistance of the armature. The voltage or IR
drop varies with the armature or load current. It 1is,
therefore, necessary to use the regulator generator series
fields to compensate for this voltage drop. Part of the
load current is shunted around the regulator generator
series fileld windings to protect them from overheating and
also as a means to adjust the speed regulation of the planer
motor.

When the speed of the planer motor 1s correct for
the setting of the rheostat, the three sets of regulator
generutor filelds balance each other and the voltage across
the regulator generator armature is zero. Should the motor
speed attempt to change, the regulator generator fields be-
come unbalanced and the regulator generator generates a
voltage causing current to flow through the wheat-stone
bridge circuit in the directlon required to hold the planer
motor speed constant and in accordance with rheostat set-
ting.

Since the main generator 1s separately excited,
variable voltage 1s easily obtained by means of a rheostat
in series with the main generator shunt field circult. The
cut speed range of 40 to 750 RPMis obtalned by varying the
main generator voltage and maintaining full field on the
planer motor. The return speed range of 750 to 1200 RPM
is obtained by weakening the planer motor shunt field and
mainteining full voltage on the main generator.

On power failure there is sufficient stored ener-
gy in the maln motor generator set to stop the planer motor.

The apparatus 1is shown on Figure 1 1n the de-
energlzed position. Starting the maln motor-generator set
in the correct direction will cause the exciter voltage
to build up to approximately 240 volts. This will ener-
gize the planer motor shunt field and the coll of relay
BR. Relay contact BR closes comnecting the main gener-
ator differential field GS to GS4 across the maln gener-
ator armature, preventing the main generator frombuilding
up & voltage on residusl magnetism which would cause the
planer motor to creep. The A-C. voltage relay coil VR and
regulator generator driving motor are energized through
the A-C. starter. TL> controller is now ready to operate.

Inching Operation

The inching operation 1s independent of the set-
ting of the 1imit switches and rheostats.

button energizes relay
open deenerglzing
opens disconnecting

Pressing the Inch Cut
colils TR and C. The TR relay contacts
the relay coil BR. Relagy contact BR
the main generator differential fleld. The C relay con-
tacts close energizing the main generator shunt flelds.
The main generator builds up a voltage causing the planer
motor to operate 1in the cut direction. The planer motor
will continue to run until the Inch Cut buttonis released.

Releasing the Inch Cut button deenergilzes relay
TR and C. The C relay contacts opendeenergizing the
main generator shunt fields. The maln generator voltage
decreases rapidly and the planer motor comes to rest. The
TR relay contacts close after a short time delay and ener-

colls
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gize the relay coil BR.
necting the maln generator
maln generator armature.

The BR relay contact closes con-
differential fleld across the

Pressing the Inch Return button causes the same
sequence of operation except the R relay coll 1s energized
instead of the C relay coil.

Automatic Operation

The 1nitial direction of the table can be se-
lected at the pendant station provided the table is between
the limits of travel.

Pressing the Auto-Cut ©button energizes the con-
trol relay coil CR. The CR relay contacts on closing en-
ergize the relay colls TR and C. The TR relay contacts
open immedistely deenergizing the relay coil BR. Relay
contact BR opens disconnecting the main generator differen-
tial field. The C relay contacts close energizing the main
generator shunt flelds. The maln generator voltage bullds
up to a value determined by the setting of the cut rheostat
and the planer motor accelerates smoothly and rapidly with
the maln generator voltage. The planer motor runs 1n the
cut direction at the speed set by the cut rheostat.

Near the end of the cut stroke the cut 1limit
swiltch 1s operated by the dog on the table. The relay coill
C 1s deenergized and the relay coil R 1s energized. The TR
relay contacts do not close even though the relay coil TR
1s momentarily deenergized because the TR relay has a time
delay when deenergized. The C relay contacts open and the
R relay contacts close, reversing the voltage on the main
generator shunt filelds causing the main generator voltage
to decline rapidly, pass through zero and build up in the
opposite direction. The planer motor follows the main gen-
erator voltage and is quickly decelerated, reversed and ac-
celerated 1n the return direction. When the mailn generator
voltage reaches approximately 200 velts the planer motor
fleld weakening relay contact FW opens inserting the return
rheostat 1in series wilth the planer motor field and the
planer motor further accelerates to the speed determined by
the setting of the return rheostat. The planer motor runs
in the return directlion at the speed set by the return
rheostat.

Near the end of the return stroke the return slow
down 1imlt switch 1s operated by the dog on the table. The
fleld weakening relay coll FW 1s deenergized. The relay
contact FW closes, shorting out the planermotor fleld rheo-
stat. The planer motor shunt field builds up to full fileld
strength and the motor slows down to the full field speed.
The same dog now operates the return 1imlt switch. The re-
lay coil R 1s deenergized and the relay coll C 1s energized.
The R relay contacts open and the C relay contacts close
reversing the voltage on the maln generator shunt fields
causing the maln generator voltage todecline rapidly, pass
through zero and build up in the opposite direction. The
planer motor follows the main generator voltage and is
quickly decelerated, reversed and accelerated 1n the cut
direction. The operation from here on is exactly as de-
scribed above.

The AR relay main coll is deenergized at the end
of the stroke by the reversing 1limit switches. The AR re-
lay contact 1s held closed by the holding coil until the
main generator voltage drops to approximately 250 volts.
The AR relay contact on opening changes the wresistance
value of the bridge circuit forcingthe main generator shunt
flelds at the end and beginning of each stroke. This natu-
rally decreases the amount the platen drifts pastthe 1limit
switches, thereby increasing the number of short strokes
and the overall efficiency on longer strokes.

The automatic operation can be started initially
in the return direction by pressing the return button.

Deflecting the pendant statlon stop lever will
tmmediately deenerglze the control relay coll CR and relay
coils C (or R) and TR. The C (or R} relay contacts on
opening deenerglze the main generator shunt flelds. The
maln generator voltage decllines rapidly and the planer motor
1s brought to rest. The TR relay contacts close after a
short time delay, energizing the relay coll BR. The BR re-
lay contact closes connecting the main generator differen-
tigl field across the main generator armature. Thils pre-
vents the maln generator from bullding up a residual volt-
age which would cause the planer motor to creep.
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Inspection and Maintenance

Inspection should be made at relatively frequent
intervals as often as feasible on a basis of the amount the
equipment is used.

Inspection should conslist of the examination of
a1l working parts. The apparatus should be cleaned and all
badly worn parts replaced.

Remove all dust and other foreign matter from the
controller, 1limit switches, pendant station and rheostat.

Inspect all contactors, relays and 1nterlocks to
make sure they operate freely and without friction.

control
check

All bolts and screws in the main and
wirlng must always be tightly drawn. A complete
should be made occasionally.
contacts and

Inspect the arc horns, arc boxes,

shunts.

Contacts and arc boxes which are badly burned
should be cleaned or replaced. The contacts may be cleaned
with a cloth molstened in gasoline.

Do not file the contacts unless the surfaces are
badly burned. 1In all cases the contacts should be removed
1f 1t 1s necessary to trim them with & file.

The contacts should never be greased.
Special attentlion should be given to the revers-

ing and slow down limit switches to keep them free from
o1l and metal dust.

~~

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

Printed in U.S.A. (11-38)
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Westinghouse Variable Voltage Planer Controller
INSTRUCTIONS

Equipment Required

Reversing Planer Motor.
Unit Type Motor Generator Set.
Magnetic Controller.
Regulator Motor Generator Set.
(Mounted in the Controller)
Duplex Type Cut and Return Rheostat.
Reversing Stroke Limit Swiltches.
Slow Down Stroke Limit Switch.
Pendant Push Button Station.
Multi-conductor Cable for Pendant Station.
Starter for Motor Generator Set.
Safety Disconnecting Switch.

Description of Controller

The control panel on which are mounted all the
necessary contactors, relays, etc., 1s enclosed 1ln a sub-
stantial steel cabinet. The cabinet is thoroughly venti-
lated and 1s provided with a door in the front and a remova-
ble back so that all the apparatus is accessible.

The small regulator motor generator set is mount-
ed in the cablnet above the control panel.

The resistors are mounted 1nside the cabinet at
the top so that the rear of the panel 1s unobstructed and
the heat dissipated does not affect the contactors and re-
lays. The resistors are accessible both from the front
and rear of the cabinet.

The cabinet 1s open at the bottom so that it may
pe placed directly over the condults passing through the
floor. The connections to the panel are made to terminal
boards located at the rear of the panel. A removable plate
is provided 1in the front of the cablinet at the bottom to
hide from view the condults and wiring when the door 1s
opern.

Starting and Adjusting Equipment

The wiring to all apparatus should be checked
very carefully to make certain 1t agrees with the wiring
diagram.

With the power off, the contactors, relays and
interlocks should be operated by hand to insure that they
operate freely without friction and make good contact.

Should the planer operate in the reverse direc-
tion from that indicated by the marking on the push button,
reverse the connections to the planer motor shunt field
leads marked MF1 and MF2.

The relays are adjusted carefully on the test
floor before shipment and should not be changed unless 1t
is evident that due to shipment the adjustment has been
disturbed.

The field weakenlng relay marked FW 1s set to
pick up when the generator voltage reaches 200 volts 1in the
return direction of operation.

The automatic relay marked AR 1s set to drop out
when the generator voltage decdreases to 250 volts.

The operation of these relays can not be checked
very accurately by observation of a voltmeter during normal
operation. To adjust these relays, open the planer motor
armature circuilt and adjust the generator voltage by means
of the cut rheostat.

Operation of the Controller

The magnetic controller consists of two contact-
ors marked C and R for reversing the main generator shunt
fields, one control relay marked CR for selecting elther
automatlc or inching operation, one field weakenlng relay
marked FW for weakening the planer motor shunt field, one
automatic relay marked AR for forcing the deceleration and
acceleration at the end and beginning of each stroke, one
AC voltage relay marked VR and two relays marked TR and BR
for connecting the maln generator differential field to the
main generator armature to prevent the residual voltage in
the main generator from bullding up and causing the planer
motor to creep.
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at a constant speed by a separate A-C motor. This regula-
tor generator functions to maintain a constant speed on the
planer motor for a glven setting of the rheostat regard-
less of load and other variables. The regulator generator
also tends to provide uniform acceleration and decelera-
tion of the planer motor. This action of the regulator
generator combined with the inherent fastness of the main
generator shunt fields provides a very fast equlpment, and
one which is unusually accurate at the point of reversal.

Referring to the scheme of control it will be
noted there are three sets of fileld windings on the regu-
lator generator. The regulator generator shunt field wind-
ings are connected in series with the main generator shunt
fleld windings 1in & balanced wheat-stone bridge clrcuit.
The regulator generator shunt field windings measure the
current, set by the cut rheostat, going through the main
generator shunt fields. This current is intended to cause
the planer motor to run at some definite speed. The regu-
lator generator differential field windings are connected
across the planer motor armature and measure the terminal
voltage of the planer motor which roughly represents speed.
The terminal voltage of the planer motor, however, 1is the
sum of the counter electromotive force (which is directly
proportional to speed) and the voltage or IR drop due to
the internal resistance of the armature. The voltage or IR
drop varies with the armature or load current. It is,
therefore, necessary to use the regulator generator serles
fields to compensate for this voltage drop. Part of the
load current 1s shunted around the regulator generator
series fileld windings to protect them from overheating and
also as a means to adjust the speed regulation of the planer
motor.

When the speed of the planer motor is correct for
the setting of the rheostat, the three sets of regulator
generator flelds balance each other and the voltage across
the regulator generator armature is zero. Should the motor
speed attenpt to change, the regulator generator flelds be-
come unbalanced and the regulator generator generates a
voltage causing current to flow through the wheat-stone
bridge circuit in the directlon reguired to hold the planer
motor speed constant and in accordance with rheostat set-
ting.

Since the main generator 1s separately exclted,
varlable voltage is easily obtained by means of a rheostat
in seriles with the main generator shunt field circuit. The
cut speed range of 40 to 750 RPMis obtained by varying the
mailn generator voltage and maintaining full field on the
planer motor. The return speed range of 750 to 1200 RPM
is obtained by weakening the planer motor shunt field and
maintaining full voltage on the maln generator.

On power failure therels sufficlent stored ener-
gy in the main motor generator set to stopthe planer motor.

The apparatus 1s shown on Figure 1 in the de-
energized position. Starting the maln motor-generator set
in the correct direction will cause the exclter voltage
to bulld up to approxlmately 240 volts. This will ener-
glze the planer motor shunt fleld and the coll of relay
BR. Relay contact BR closes comnnecting the maln gener-
ator differential fleld GS to GS4 across the maln gener-
ator armature, preventing the main generator frombullding
up a voltage on residual magnetism which would cause the
planer motor to creep. The A-C. voltage relay coll VR and
regulator generator driving motor are energlzed through .
the A-C. starter. TL2 controller is now ready to operate.

Inching Operation

The inching operation 1s independent of the set-
ting of the limit switches and rheostats.

button energizes relay
open deenergizing
opens disconnecting

Pressing the Inch Cut
coils TR and C. The TR relay contacts
the relay coil BR. Relay contact BR
the main generator differential field. The C relay con-
tacts close energizing the main generator shunt fields.
The main generator builds up a voltage causlng the planer
motor to operate 1n the cut direction. The planer motor
will contlnue to run until the Inch Cut buttonis released.

Releasing the Inch Cut button deenerglzes relay
coils TR and C. The C relay contacts opendeenergizing the
main generator shunt flelds. The main generator voltage
decreases rapldly and the planer motor comes to rest. The
TR relay contacts close after a short time delay and ener-



WESTINGHOUSE VARIABLE VOLTAGE PLANER CONPROLLER

gize the relay coil BR. The BR relay contact closes con-
necting the main generator differential field across the
main generator armature.

Pressing the Inch Return button causes the same
sequence of operation except the R relay coll 1s energilzed
instead of the C relay coil.

Automatic Operation

The initial direction of the table can be se-
lected at the pendant station provided the table is between
the 1limlts of travel.

Pressing the Auto-Cut ©button energilzes the con-
trol relay coil CR. The CR relay contacts on closing en-
ergize the relay coils TR and C. The TR relay contacts
open immediately deenergizing the relay coll BR. Relay
contact BR opens disconnecting themain generator differen-
tial field. The C relay contacts close energlzing the main
generator shunt filelds. The maln generator voltage bullds
up to a value determined by the setting of the cut rheostat
and the planer motor accelerates smoothly and rapidly with
the main generator voltage. The planer motor runs in the
cut direction at the speed set by the cut rheostat.

Near the end of the cut stroke the cut 1imit
switch 13 operated by the dog on the table. The relay coil
C 1s deenergized and the relay coll R is energized. The TR
relay contacts do not close even though the relay coil TR
1s momentarlily deenerglzed because the TR relay has a time
delay when deenerglized. The C relay contacts open and the
R relay contacts close, reversing the voltage on the maln
generator shunt fields causing the main generator voltage
to decline rapidly, pass through zero and build up in the
opposite direction. The planer motor follows the main gen-
erator voltage and is quickly decelerated, reversed and ac-
celerated in the return direction. When the main generator
voltage reaches approximately 200 volts the planer motor
field weakening relay contact FW opens insertingthe return
rheostat 1in series with the planer motor field and the
planer motor further accelerates to the speed determined by
the setting of the return rheostat. The planer motor runs
in the return direction at the speed set by the return
rheostat.

Near the end of the return stroke the return slow
down limit switch is operated by the dog on the table. The
fleld weakening relay coll FW 1s deenerglzed. The relay
contact FW closes, shorting out the planermotor field rheo-
stat. The planer motor shunt field bullds up to full fileld
strength and the motor slows down to the full field speed.
The same dog now operates the return limit switch. The re-
lay coll Ris deenerglzed and the relay coll C is energlzed.
The R relay contacts open and the C relay contacts close
reversing the voltage on the maln generator shunt flelds
causing the maln generator voltage to decline rapidly, pass
through zero and build up in the opposite direction. The
planer motor follows the maln generator voltage and is
qulckly decelerated, -reversed and accelerated 1n the cut
direction. The operation from here on is exactly as de-
scribed above.

The AR relay maln coil 18 deenergized at the end
of the stroke by the reversing limit switches. The AR re-
lay contact 1s held closed by the holding coll until the
main generator voltage drops to approximately 250 volts,
The AR relay contact on opening changes the wresistance
value of the bridge circult forcing the main generator shunt
fields at the end and beginning of each stroke. This natu-
rally decreases the amount the platen drifts pastthe limit
switches, thereby increasing the number of short strokes
and the overall efficiency on longer strokes.

The automatic operation can be started initially
in the return direction by pressing the return button.

Deflecting the pendant station stop lever will
tmmediately deenergize the control relay coil CR and relay
coils ¢ (or R) and TR. The C (or R) relay contacts on
opening deenerglze the maln generator shunt flelds. The
maln generator voltage declines rapidly and the planer motor
1s brought to rest. The TR relay contacts close after a
short time delay, energlzing the relay coll BR. The BR re-
lay contact closes connecting the main generator dlfferen-
tial fleld across the maln generator armature. This pre-
vents the main generator from bullding up a residual volt-
age which would cause the planer motor to creep.
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Fig. 1 - Variable Voltage Reversing Planer Controller

Inspection and Maintenance .

Inspectioﬁ should be made at relatively frequent
intervals as often as feasible on a basis of the amount the
equipment 1s used.

Inspection should conslst of the examination of
all working parts. The apparatus should be cleaned and all
badly worn parts replaced.

Remove all dust and other foreign matter from the
controller, 1imit switches, pendant station and rheostat.

Inspect all contactors, relays and interlocks to
make sure they operate freely and without friction.

All bolts and screws 1in the main and
wiring must always ©be tightly drawn. A complete
should be made occasionally.

control
check

Inspect the arc horns, arc boxes, contacts and

shunts.

Contacts and arc boxes which are badly burned
should be cleaned or replaced. The contacts may be cleaned
wilth a cloth moistened in gasoline.

Do not file the contacts unless the surfaces are
badly burned. In all cases the contacts should be removed
if 1t is necessary to trim them with a file.

The contacts should never be greased.
Special attention should be glven to the revers-

ing and slow down limit switches to keep them free from
0il and metal dust.

Westinghouse Electric & Manufacturing Company

Printed in U.S.A. (11-38)

East Pittsburgh, Pa.

N




LALO 2 4

1.L. 3137

Da 1

Westinghouse Variable Voltage Planer Controller
INSTRUCTIONS

Equipment Required

* Reversing Planer Motor.

Unit Type Motor Generator Set.

Magnetic Controller.

Regulator Motor Generator Set.
{Mounted in the Controller)

Duplex Type Cut and Return Rheostat.

Reversing Stroke Limit Switches.

3low Down Stroke Limit Switch.

Pendant Push Button Station.

Multi-conductor Cable for Pendant Station.

Starter for Motor Generator Set.

Safety Disconnecting Switch.

Description of Controller

The control panel on which are mounted all the
necessary contactors, relays, etc., 1s enclosed in a sub-
stantial steel cabinet. The cabinet 1s thoroughly venti-
lated and is provided with a door in the front and a remova-
ble back so that all the apparatus is accessible.

The small regulator motor generator set 1s mount-
ed 1n the cabinet above the control panel.

The resistors are mounted 1inside the cablnet at
the top so that the rear of the panel 1s unobstructed and
the heat dissipated does not affect the contactors and re-
lays. The resistors are accessible both from the front
and rear of the cabinet.

The cabinet 1s open at the bottom so that i1t may
be placed directly over the condults passing through the
floor. The connections to the panel are made to terminal
boards located at the rear of the panel. A removable plate
is provided in the front of the cabinet at the bottom to
hide from view the conduits and wiring when the door is
open.

Starting and Adjusting Equipment

The wiring to all apparatus should be checked
very carefully to make certain it agrees with the wiring
diagram.

With the power off, the contactors, relays and
interlocks should be operated by hand to insure that they
operate freely wilthout friction and make good contact.

Should the planer operate Iin the reverse direc-
tion from that indicated by the marking on the push button,
reverse the connections to the planer motor shunt field
leads marked MF1l and MF2.

The relays are adjusted carefully on the test
floor before shipment and should not be changed unless it
is evident that due to shipment the adjustment has been
disturbed.

The fileld weakening relay marked FW is set to
pick up when the generator voltage reaches 200 volts in the
return direction of operatilon.

The automatic relay marked AR is set to drop out
when the generator voltage decreases to 250 volts.

The operation of these relays can not be checked
very accurately by observation of a voltmeter during normal
operation. To adjust these relays, open the planer motor
armature circuit and adjust the generator voltage by means
of the cut rheostat.

Operation of the Controller

The magnetic controller consists of two contact-
ors marked C and R for reversing the main generator shunt
fields, one control relay marked CR for selecting either
automatic or inching operation, one field weakening relay
marked FW for weakening the planer motor shunt field, one
automatic relay marked AR for forcing the deceleration and
acceleration at the end and beginning of each stroke, one
AC voltage relay marked VR and two relays marked TR and BR
for connecting the main generator differential field to the
maln generator armature to prevent the residual voltage in
the main generator from building up and causing the planer
motor to creep.
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at a constant speed by a separate A-C motor. This regula-
tor generator functions to maintain a constant speed on the
planer motor for a given setting of the rheostat regard-
less of load and other variables. The regulator generator
also tends to provide uniform acceleration and decelera-
tion of the planer motor. This action of the regulator
generator comblned with the inherent fastness of the maln
generator shunt fields provides a very fast equipment, and
one which 1s unusually accurate at the point of reversal.

Referring to the scheme of control 1t will be
noted there are three sets of field windings on the regu-
lator generator. The regulator generator shunt fleld wind-
ings are connected 1n serles with the mein generator shunt
field windings 1in a balanced wheat-stone bridge circult.
The regulator generator shunt field windings measure the
current, set by the cut rheostat; going through the main
generator shunt fields. This current is intended to cause
the planer motor to run at some definite speed. The regu-
lator generator differential field windings are connected
across the planer motor armature and measure the terminal
voltage of the planer motor which roughly represents speed.
The terminal voltage of the planer motor, however, 1s the
sum of the counter electromotive force (which 1s directly
proportional to speed) and the voltage or IR drop due to
the internal resistance of the armature. The voltage or IR
drop varles with the armature or load current. It 1is,
therefore, necessary to use the regulator generator serles
fields to compensate for this voltage drop. Part of the
load current 1is shunted around the regulator generator
series fleld windings to protect them from overheating and
also as a means to adjust the speed regulation of the planer
motor.

When the speed of the planer motor is correct for
the setting of the rheostat, the three sets of regulator
generator filelds balance each other and the voltage across
the regulator generator armature is zero. Should the motor
speed attempt to change, the regulator generator fields be-
come unbalanced and the regulator generator generates a
voltage causing current to flow through the wheat-stone
bridge circuit in the direction required to hold the planer
motor speed constant and in accordance with rheostat set-
ting.

Since the main generator 1s separately excilted,
variable voltage is easily obtained by means of a rheostat
in series with the main generator shunt fileld circuit. The
cut speed range of 40 to 750 RPMis obtained by varying the
main generator voltage and malntaining full field on the
planer motor. The return speed range of 750 to 1200 RPM
is obtained by weakening the planer motor shunt field and
maintaining full voltage on the main generator.

On power failure there is sufficient stored ener-
gy in the main motor generator set to stop the planer motor.

The apparatus 1s shown on Figure 1 in the de-
energlzed position. Starting the main motor-generator set
in the correct directlion will cause the exciter voltage
to buaild up to approximately 240 volts. This will ener-
glze the planer motor shunt field and the coil of relay
BR. Relay contact BR closes connecting the main gener-
ator differential field GS to GS4 across the main gener-
ator armature, preventing the main generator frombuilding
up & voltage on residual magnetism which would cause the
planer motor to creep. The A-C. voltage relay coil VR and
regulator generator driving motor are energized through
the A-C, starter. Tre controller is now ready to operate.

Inching Operation

The inching operation is independent of the set-
ting of the limit switches and rheostats.

button energizes relay
open deenergizing
opens disconnecting

Pressing the Inch Cut
coils TR and C. The TR relay contacts
the relay coil BR. Relgy contact BR
the main generator differential fleld. The C relay con-
tacts close¢ energizing the main generator shunt flelds.
The maln genérator builds up a voltage causing the planer
motor to opérate 1in the cut direction. The planer motor
will continue to run until the Inch Cut buttonis released.

Releasing the Inch Cut button deenerglzes relay
TR and C. The C relay contacts opendeenerglzing the
maln generator shunt fields. The main generator voltage
decreases rapidly and the planer motor c¢omes to rest. The
TR relay contacts close after a short time delay and ener-
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glze the relay coll BR.
necting the main generator
maln generator armature.

The BR relay contact closes con-
differential field across the

Pressing the Inch Return button causes the same
sequence of operation except the R relay coil is energlzed
instead of the C relay coil.

Automatic Operation

The initial direction of the table can be se-
lected at the pendant station provided the table is between
the 1imits of travel.

Pressing the Auto-Cut button energlzes the con-
trol relay coil CR. The CR relay contacts on closing en-
erglize the relay colls TR and C. The TR relay contacts
open lmmediately deenergizing the relay coil BR. Relay
contact BR opens disconnecting themain generator differen-
tial fleld. The C relay contacts close energlizing the main
generator shunt fields. The main generator voltage bullds
up to a value determined by the setting of the cut rheostat
and the planer motor accelerates smoothly and rapidly with
the main generator voltage. The planer motor runs in the
cut direction at the speed set by the cut rheostat.

Near the end of the cut stroke the cut 1limit
gwitch is operated by the dog on the table. The relay coil
C 1s deenerglzed and the relay coill R 1s energized. The TR
relay contacts do not close even though the relay coil TR
1s momentarily deenergized because the TR relay has a time
delay when deenergized. The C relay contacts open and the
R relay contacts close, reversing the voltage on the main
generator shunt flelds causing the maln generator voltage
to decline rapidly, pass through zero and build up in the
opposite direction. The planer motor follows the main gen-
erator voltage and is quickly decelerated, reversed and ac-
celerated 1n the return direction. When the maln generator
voltage reaches approximately 200 volts the planer motor
field weakening relay contact FW opens lnserting the return
rheostat 1n serles with the planer motor fleld and the
planer motor further accelerates to the speed determined by
the setting of the return rheostat. The planer motor runs
in the return direction at the speed set by the return
rheostat.

Near the end of the return stroke the return slow
down 1limit switch 1s operated by the dog on the table. The
fleld weakening relay coll FW 1s deenerglzed. The relay
contact FW closes, shorting out the planermotor fleld rheo-
stat. The planer motor shunt field bullds up to full field
strength and the motor slows down to the full field speed.
The same dog now operates the return 1imit switch. The re-
lay coll Ris deenerglized and the relay coll C 1s energlzed.
The R relay contacts open and the C relay contacts close
reversing the voltage on the mailn generator shunt fields
causing the main generator voltage to decline rapidly, pass
through zero and bulld up in the opposite direction. The
planer motor follows the main generator voltage and 1is
qulckly decelerated, reversed and accelerated 1in the cut
directlon. The operation from here on is exactly as de-
scribed above.

The AR relay malin coil is deenergized at the end
of the stroke by the reversing limit switches. The AR re-
lay contact 1s held closed by the holding coll until the
maln generator voltage drops to approximately 250 volts.
The AR relay contact on opening changes the resistance
value of the bridge circuit forcing the mailn generator shunt
fields at the end and beginning of each stroke. Thls natu-
rally decreases the amount the platen drifts pastthe 1limit
switches, thereby lncreasing the number of short strokes
and the overall efficiency on longer strokes.

The automatic operation can be started initially
in the return direction by pressing the return button.

Deflecting the pendant station stop lever will
immediately deenergize the control relay coll CR and relay
coils C (or R) and TR. The C {(or R) relay contacts on
opening deenergize the maln generator shunt fields. The
maln generator voltage declines rapidly and the planer motor
1s brought to rest. The TR relay contacts close after a
short time delay, energizing the relay coll BR. The BR re-
lay contact closes connecting the main generator differen-
tial field across the maln generator armature. This pre-
vents the main generator from bullding up & residual volt-
age which would cause the planer motor to creep.
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Fig. 1 - Variable Voltage Reversing Planer Controller

Inspection and Maintenance

Inspection should be made at relatively frequent
intervals as often as feaslble on a basis of the amount the
equipment is used.

Inspection should consist of the examination of
all working parts. The apparatus should be cleaned and all
badly worn parts replaced.

Remove all dust and other foreign matter from the
controller, 1limit switches, pendant station and rheostat.

Inspect all contactors, relays and interlocks to
make sure they operate freely and without friction.

All bolts and screws 1in the main and
wiring must always be tightly drawn. A complete
should be made occasionally.

control
check

Inspect the arc horns, arc boxes, contacts and

shunts.,

Contacts and arc boxes which are badly burned
should be cleaned or replaced. The contacts may be cleaned
with a cloth moistened in gasoline.

Do not file the contacts unless the surfaces are
badly burned. In all cases the contacts should be removed
1f it 1s necessary to trim them with a file.

The contacts should never be greased.
Speclal attention should be given to the revers-

ing and slow down limit
o0ll and metal dust.

Westinghouse Electric & Manufacturing Company

Printed in U.S.A. (11-38)

East Pittsburgh, Pa.
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Westinghouse Variable Voltage Planer Controller
INSTRUCTIONS

Equipment Required

Reversing Planer Motor.
Unit Type Motor Generator Set.
Magnetic Controller.
Regulator Motor Generator Set.
(Mounted in the Controller)
Duplex Type Cut and Return Rheostat.
Reversing Stroke Limit Switches.
Slow Down Stroke Limit Switch.
Pendant Push Button Station.
Multl-conductor Cable for Pendant Station.
Starter for Motor Generator Set.
Safety Disconnecting Switch.

Description of Controller

The control panel on which are mounted all the
necessary contactors, relays, etc., 1s enclosed in a sub-
stantlal steel cabinet. The cabinet is thoroughly venti-
lated and is provided with a door in the front and a remova-
ble back so that all the apparatus is accessible.

The small regulator motor generstor set is mount-
ed in the cablnet above the control panel.

The reslstors are mounted 1nside the cabinet at
the top so that the rear of the panel 41s unobstructed and
the heat dissipated does not affect the contactors and re-
lays. The resistors are accessible both from the front
and rear of the cabinet.

The cabinet is open at the bottom so that 1t may
be placed directly over the conduits passing through the
floor. The connections to the panel are made to terminal
boards located at the rear of the panel. A removable plate
1s provided in the front of the cabinet at the bottom to
hide from view the condults and wiring when the door 1s
open.

Starting and Adjusting Equipment

The wiring to all apparatus should be checked
very carefully to make certain 1t agrees with the wiring
dlagram.

With the power off, the contactors, relays and
interlocks should be operated by hand to insure that they
operate freely without friction and make good contact.

Should the planer operate in the reverse direc-
tlon from that indicated by the marking on the push button,

reverse the connections to the planer motor shunt field
leads marked MFl and MF2.
The relays are adjusted carefully on the test

floor before shipment and should not be changed unless 1t
1s evident that due to shipment the adjustment has been
disturbed.

The fleld weakening relay marked FW 1s set to
pick up when the generator voltage reaches 200 volts in the
return direction of operation.

The automatic relay marked AR 1is set to drop out
when the generator voltage decreases to 250 volts.

The operation of these relays can not be checked
very accurately by observatlion of a voltmeter durling normal
operation. To adjust these relays, open the planer motor
armature circult and adjust the generator voltage by means
of the cut rheostat.

Operation of the Controller

The magnetic controller consists of two contact-
ors marked ¢ and R for reversing the main generator shunt
filelds, one control relay marked CR for selecting elther
automatic or inching operation, one field weakenlng relay
marked FW for weakening the planer motor shunt fleld, one
automatic relay marked AR for forcing the deceleration and
acceleration at the end and beginning of each stroke, one
AC voltage relay marked VR and two relays marked TR and BR
for connecting the mailn generator differential field to the
maln generator armature to prevent the residual voltage in
the main generator from bullding up and causing the planer
motor to creep. .

shown on
which

The
use of a

scheme of control as
regulator generator,

Figure 1

makes is driven

at a constant speed by a separate A-C motor. This regula-
tor generator functions to maintain a constant speed on the
planer motor for a given setting of the rheostat regard-
less of load and other variables. The regulator generator
also tends to provide unliform acceleration and decelera-
tion of the planer motor. This action of the regulator
generator combined with the inherent fastness of the main
generator shunt fields provides a very fast equipment, and
one which is unusually accurate at the point of reversal.

Referring to the scheme of control 1t will be
noted there are three sets of fleld windings on the regu-
lator generator. The regulator generator shunt field wind-
ings are connected in serles with the main generator shunt
fleld windings in a balanced wvheat-stone bridge circult.
The regulator generator shunt fleld windings measure the
current, set by the cut rheostat, going through the maln
generator shunt flelds. This current 1s intended to cause
the planer motor to run at some deflnlte speed. The regu-
lator generator differential field windings are connected
across the planer motor armature and measure the terminal
voltage of the planer motor which roughly represents speed.
The terminal voltage of the planer motor, however, 1s the
sum of the counter electromotive force (which is directly
proportional to speed) and the voltage or IR drop due to
the internal reslstance of the armature. The voltage or IR
drop varies with the armature or load current. It is,
therefore, necessary to use the regulator generator serles
flelds to compensate for this voltage drop. Part of the
load current 1s shunted around the regulator generator
series fleld windings to protect them from overheating and
also as a means to adjust the speed regulation of the planer
motor.

When the speed of the planer motoris correct for
the setting of the rheostat, the three sets of regulator
generator flelds balance each other and the voltage across
the regulator generator armature 1s zero. Should the motor
speed attempt to change, the regulator generator fields be-
come unbalanced and the regulator generator generates a
voltage causing current to flow through the wheat-stone
bridge circuit in the direction required to hold the planer
motor speed constant and in accordance with rheostat set-
ting.

Since the main generator 1s separately excited,
varlable voltage 1is easlly obtained by means of a rheostat
in series with the main generator shunt field circuilt. The
cut speed range of 40 to 750 RPM1s obtained by varying the
main generator voltage and maintaining full field on the
planer motor. The return speed range of 750 to 1200 RPM
1s obtained by weakenlng the planer motor shunt field and
maintaining full voltage on the maln generator.

On power failure there is sufficlent stored ener-
gy in the main motor generator set to stop the planer motor.

The appasratus 1s shown on Pigure 1 in the de-
energized position. Starting the main motor-generator set
in the correct direction will cause the exclter voltage
to bulld up to approximately 240 volts. This will ener-
glze the planer motor shunt field and the coil of relay
BR. Relay contact BR closes connecting the maln gener-
ator differentlial field GS to G34 across the main gener-
ator armature, preventing the main generator frombuilding
up & voltage on residual magnetism which would cause the
planer motor to creep. The A-C. voltage relay coll VR and
regulator generator driving motor are energlzed through
the A-C. starter. TL= controller is now ready to operate.

Inching Operation

The inching operation 1s independent of the set-
ting of the 1imit swltches and rheostats.

button energizes relay
open deenergizing
opens disconnecting

Pressing the Inch Cut
coils TR and C. The TR relay contacts
the relay coil BR. Relgy contact BR
the main generator differential field. The C relay con-
tacts close energizing the main generator shunt flelds.
The maln generator bullds up a voltage causing the planer
motor to operate 1n the cut direction. The planer motor
will continue to run until the Inch Cut buttonis released.

Releasing the Inch Cut button deenergizes relay
TR and C. The C relay contacts opendeenergizing the
maln generator shunt filelds. The maln generator voltage
decreases rapldly and the planer motor comes to rest. The
TR relay contacts close after a short time delay and ener-

coils
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gize the relay coll BR. The BR relay contact closes con-
necting the main generator differential fleld across the
main generator armature.

Pressing the Inch Return button causes the same
sequence of operation except the R relay coll 1s energlzed
instead of the C relay coll.

Automatic Operation

The initial direction of the table can be se-
lected at the pendant station provided the table 1s between
the limits of travel.

Pressing the Auto-Cut button energlzes the con-
trol relay coil CR. The CR relay contacts on closing en-
erglze the relay colls TR and C. The TR relay contacts
open immediately deenergizing the relay coil BR. Relay
contect BR opens disconnecting themain generator differen-
tial fileld. The C relay contacts close energlzing the main
generator shunt fields. The main generator voltage bullds
up to a value determined by the setting of the cut rheostat
and the planer motor accelerates smoothly and rapidly with
the main generator voltage. The planer motor runs in the
cut direction at the speed set by the cut rheostat.

Near the end of the cut stroke the cut 1limit
switch 1s operated by the dog on the table. The relay coil
C 1s deenergized and the relay coil R is energlzed. The TR
relay contacts do not close even though the relay coil TR
is momentarily deenergized because the TR relay has a time
delay when deenergized. The C relay contacts open and the
R relasy contacts close, reversing the voltage on the main
generator shunt fields causing the main generator voltage
to decline rapidly, pass through zero and bulld up in the
opposite direction. The planer motor follows the maln gen-
erator voltage and is quickly decelerated, reversed and ac-
celerated in the return direction. When the main generator
voltage reaches approximately 200 volts the planer motor
field weakening relay contact FW opens insertingthe return
rheostat 1in series with the planer motor field and the
planer motor further accelerates to the speed determined by
the setting of the return rheostat. The planer motor runs
in the return direction at the speed set by the return
rheostat.

Near the end of the return stroke the return slow
down limit switch 1s operated by the dog on the table. The
field weakening relay coll FW 1s deenergized. The relay
contact FW closes, shorting out the planermotor field rheo-
stat. The planer motor shunt field builds up to full fleld
strength and the motor slows down to the full field speed.
The same dog now operates the return 1imit switch. The re-
lay coil R1s deenergized and the relay coil Cis energized.
The R relay contacts open and the C relay contacts close
reversing the voltage on the maln generator shunt flelds
causing the main generator voltage todecline raplidly, pass
through zero and build up in the opposite direction. The
planer motor follows the maln generator voltage and is
quickly decelerated, reversed and accelerated 1n the cut
direction. The operatlon from here on is exactly as de-
scribed above.

The AR relay main coll 1s deenergized at the end
of the stroke by the reversing limit switches. The AR re-
lay contact 1s held closed by the holding coil until the
main generator voltage drops to approximately 250 volts.
The AR relay contact on opening changes the reslstance
value of the bridge circuit forcing the main generator shunt
fields at the end and beginning of each stroke. This natu-
rally decreases the amount the platen drifts pastthe 1imit
switches, thereby increasing the number of short strokes
and the overall efficiency on longer strokes.

The sutomatlic operation can be started inltially
in the return direction by pressing the return button.

Deflecting the pendant station stop lever will
tmmediately deenerglize the control relay coil CR and relay
coils C (or R) and TR. The C (or R) relay contacts on
opening deenergize the main generator shunt fields. The
main generator voltage declines rapldly and the planer motor
is hrought to rest. The TR relay contacts close after a
short time delay, energizing the relay coil BR. The BR re-
lay contact closes connecting the main generator differen-
tial field across the main generator armature. This pre-
vents the main generator from building up a residual volt-
age which would cause the planer motor to creep.
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Fig. 1 - Variable Voltage Reversing Planer Controller

Inspection and Maintenance

Inspection should be made at relatively frequent
intervals as often as feasible on a basis of the amount the
equipment is used.

Inspection should consist of the examination of
all working parts. The apparatus should be cleaned and all
badly worn parts replaced.

Remove all dust and other foreign matter from the
controller, 1limit switches, pendant station and rheostat.

Inspect all contactors, relays and interiocks to
make sure they operate freely and without friction.

All bolts and screws in the maln and
wiring must always ©be tightly drawn. A complete
should be made occasionally.

control
check

Inspect the arc horns, arc boxes, contacts and

shunts.

Contacts and arc boxes which are badly burned
should be cleaned or replaced. The contacts may be cleaned
with a cloth molstened in gasoline.

Do not file the contacts unless the surfaces are
badly burned. In all cases the contacts should be removed
1f it 1s necessary to trim them with a file.

The contacts should never be greased.
Speclal attention should be given to the revers-

ing and slow down limit switches to keep them free from
01l and metal dust.
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