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Low Vo l tage Cont ro l  (LVC)  -  The Rockwel lde f in i te
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i ns t ruc t ions  fo r  w i r ing  the  s ta r te rs  to  the  power  source ,  and ins t ruc t ions

for  chang ing  the  vo l tage o f  an  LVC motor  s ta r te r .

24 Volt

LVC (Low Voltage Control)

MAGNETIC MOTOR

CONTROL SYSTEMS

INTRODUCTION
The s ing le  and th ree  phase Rockwel l  de f in i te  purpose Low Vo l tage

Cont ro l  (LVC)  motor  s ta r te rs  have been des igned exc lus ive ly  fo r  use

on the  Rockwel l  s ta t ionary  power  too ls .

The bas ic  func t ion  o f  a  Rockwel l  de f in i te  purpose s ta r te r  i s  to  p rov ide

O N - O F F  m o t o r  c o n t r o l .  I n  a d d i t i o n  t o  p r o v i d i n g  O N - O F F  c o n t r o l ,

every  Rockwel l  motor  s ta r te r  o f fe rs  the  fo l low ing  fea tures :

438-01 -655-s021
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Motor  Over load Pro tec t ion  -  A l l  s ta r te rs  a re  supp l ied
i,:till,lllri

wi th  thermal  over load re lavs  wh ich  pro tec t  the  power)

su l t ing  f rom a  sus ta ined motor  over load,  ex tended
motor  cyc l ing,  or  s ta l led rotor .
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or ,  | . . *u r , ing  o f  a  power  too l  to l low ing  a  temporary
power  fa i lu re .  Upon a  loss  o f  vo l tage or  a  reduc t ion
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SAFETY RULES

1.  Insta l l ing and serv ic ing should a lways be accompl ished
by qual i f  ied e lect r ica l  personnel .

2.  Read the inst ruct ion manual  before wir ing and operat ing
th is  motor  s tar ter .  Fai lure to fo l low inst ruct ions can cause
in  j u r y .

3. Always disconnect the electrical power before removing
the cover of the starter.

4. Operate the motor starter only with the cover of the
starter in place.

5. Do not operate the machine unless the motor starter is
properly grounded as specified in the instructions.

6.  Fol low nat ional  and local  e lect r ica l  codes when wir ing
the motor starter.

7. Always use proper heater coils as specified in the
heater coil chart located on the inside of the starter cover.

8. Make sure the motor starter is disconnected from the
electrical power source before the primary connections of
the control transformer are changed.

9. The LVC Motor Starter has been designed and en-
gineered for use only on Rockwell Stationary Power Tools.

10.  Occasional ly  inspect  the star ter  to  ensure that  i t  is
securely  mounted,  c lean and dry.
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SINGLE PHASE LVC MAGNETIC MOTOR STARTER

Fig.  1,  i l lust rates the standard s ingle phase LVC magnet ic

motor starter, Rockwell Part No. 438-01 '316-0072.

The star ter  is  made up of  four  basic  components:  1)  over load

block,  2)  magnet ic  contactor ,  3)  t ransformer,  and 4)  s tar t /s top

stat ion.  The star t /s top stat ion is  not  shown in F ig.  1.  Nei ther

are the input  connect ions f rom the star t /s top stat ion.  input

connect ions for  s ingle phase e lect r ica l  power,  or  the leads f  rom

the power tool  motor .

A wir ing d iagram and schemat ic  d iagram of  the s ingle phase

LVC magnet ic  motor  s tar ter  is  shown in F ig.  2.

The wir ing d iagram indicates the re lat ive physical  locat ion of

each component ,  wi re,  and terminal ;  whereas,  the schemat ic

d iagram does not  show the physical  re lat ionship of  the com-
ponents.  The schemat ic  d iagram does show in a st ra ight  l ine

form the c i rcu i t  funct ions of  the var ious components.

The s ingle phase star ter  is  compr ised of  a power c i rcu i t  and a

contro l  c i rcu i t .

The power c i rcu i t  carr ies the motor  load current  and is  shown

with heavv l ines in  the wir ing and schemat ic  d iagrams to repre-

sent  heavy gage wire s ized for  the motor  current .  In  the motor

star ter ,  the power c i rcu i t  is  wi red wi th b lack wires.

The main funct ion of  the contro l  c i rcu i t  is  to  s tar t  and stop

the electric motor by means of the start/stop pushbuttons.

The d iagrams in F ig.  2 i l lust rates the contro l  c i rcu i t  wi th l ight

l ines to represent  l ight  gage wire s ized for  contro l  current .  ThP

contro l  c i rcu i t  consis ts  of  the contro l  t ransformer wi th fuse,

start/stop push buttons, start button interlock contact, mag-

netic contactor coil, and overload switch. The control circuit

is  wi red wi th red wires in  the motor  s tar ter .

):

MAGNETIC CONTACTOR
438-01 -O16-0142

TRANSFORMER
4 3 8 - 0 1 - O 1 9 - O O 1 2

OVERLOAD
BLOCK

12252 START/STOP
STATION

TERMINALS

G R O U N D
STRI

LE PHASE
POWER
I N P U T

TERMINALS

MOTOR TERMINALS

FIG. I - STANDARD
ROCKWELL

SINGLE PHASE MOTOR STARTER
No. 52-540
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INSTRUCTIONSFOR CONNECTING THE S INGLE PHASE
TO THE POWER SUPPLY

In  general .  s tat ionary tools  ordered wi th a s ingle phase motor
1-1 12 horsepower or less are shipped from the factory with a
cord set  and p lug.  No f  ie ld wir ing is  necessary.

Stat ionary tools  ordered wi th a s ingle phase motor  greater
than 1-112 horsepower must  be wired in  the f ie ld.  The s ingle
phase LVC motor  s tar ter  should be wired as fo l lows:

Refer  to F ig.  3 and remove and d iscard the p last ic  p lug cover-
ing the entrance hole in  the bot tom of  the star ter  enclosure.
Br ing the input  power cord through the entrance hole.  Con-
nect  the b lack power lead to terminal  L1,  the whi te power
lead to terminal  L2,  and the green ground lead to the ground
str io  in  the lower le f t  hand corner  of  the star ter .

MOTOR STARTER

J

B R I N G  P O W E R
L E A D  T H R O U G H
E N T R A N C E
H O L E  I N
BOTTOM OF
STARTER
E N C L O S U R E

G R O U N  D
S T R I P

C O N N E C T  P O W E R  L E A D S  T O  T E R M I N A L S
L 1  -  L 2  A N D  G R E E N  L E A D  T O  T H E  G R O U N D  S T R I P

F i e . 3

Several  points must  be st ressed and c losely fo l lowed when
connect ing the input  power to the motor  s tar ter .

1.  To preserve the dust- t ight  in tegr i ty  of  the motor  s tar t -
er ,  an o i l - t ight  box connector  should be used for  fastening
the input  cable to the star ter  enclosure at  the entrance hole.

2.  l f  copper s t randed wires are used for  the input  leads,  the
wires must  be soldered d ipped or  t inned before they are con-
nected to terminals L1 and L2 and the ground st r ip .

3.  The wires must  be connected to terminals L1 and L2
through the f ront  face of  the terminal  b lock as shown in F ig.4.
The screws on the top of  the terminal  b lock are used for  c lamping
the wires in  the terminal  b lock.

4.  The ground st r ip  has provis ions for  three ground leads.
The input power, start/stop station, and motor must be
grounded v ia the ground st r ip .  Two ground wires must
never  be inser ted in  the ground st r ip  under one screw.

5"  l f  meta l  condui t  is  used in p lace of  cable,  the green
ground wire f rom the s ingle phase input  power system is
omit ted.

6

SCREWS ON TOP OF THE
TERMINAL BLOCK ARE
USED TO CLAMP THE
WIRES IN THE BLOCK

TERM INALS LI -  L2 CONNECTIONS
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THREE PHASE LVC MAGNETIC MOTOR STARTER
Fig .5  i l l us t ra tes  the  s tandard  th ree  phase LVC motor  s ta r te r ,
Rockwel l  Par t  No.  438-01 -31  6-0073.

The th ree  phase s ta r te r  cons is ts  o f  four  bas ic  components :
(1  )  over load b lock  w i th  heaters ,  (2 )  magnet ic  contac tor ,
(3 )  t rans former ,  (41  s ta r t /s top  s ta t ion .  The s ta r t /s top  s ta t ion
i s  n o t  s h o w n  i n  F i g .  5 .  N e i t h e r  a r e  t h e  i n p u t  c o n n e c t i o n s
f rom the  s ta r t /s top  s ta t ion  and the  input  connect ions  f rom the
three  phase motor  o r  power  supp ly .

A  w i r ing  d iagram and schemat ic  d iagram o f  the  th ree  phase

LVC magnet ic  motor  s ta r te r  i s  shown in  F ig .  6 .

The w i r ing  d iagram ind ica tes  the  re la t i ve  phys ica l  loca t ion  o f
each component ,  w i re ,  and te rmina l ;  whereas ,  the  schemat ic
d iagram does no t  show the  phys ica l  re la t ionsh ip  o f  the  com-
ponents .  The schemat ic  d iagram does show in  s t ra igh t  l ine
form the  c i rcu i t  func t ions  o f  the  var ious  components .

The th ree  phase LVC motor  s ta r te r  i s  compr ised o f  a  power
c i r c u i t  a n d  a  c o n t r o l  c i r c u i t .  T h e  d i a g r a m s  i n  F i g . 6  i l l u s t r a t e s
the  power  c i rcu i t  w i th  heavy  l ines  to  represent  heavy  gage
wi re  s ized  fo r  the  motor  cur ren t ;  whereas ,  the  cont ro l  c i rcu i t
i s  shown w i th  l igh t  l ines  in  the  d iagrams to  represent  l igh t  gage
wi re  s ized  fo r  con t ro l  cur ren t .  In  the  motor  s ta r te r .  the  power
c i rcu i t  i s  w i red  w i th  b lack  w i res  and the  cont ro l  c i rcu i t  i s
w i red  w i th  red  w i res .

MAGNETIC CONTACTOR T R A N S  F O R  M  E R
4 3 8 - 0 1 - O 1 9 - 0 O 1 24 3 8 - 0 1  - O 1 6 - O 1 4 3

OVE R LOAD
BLOCK

1225235 START/STOP
STATION

TER M INALS

G R O U N  D
S T R I P

T H R E E
I N P U T

PHASE POWER
MOTOR TERMINALS TER M INALSkv

FIG. 5 - STANDARD
ROCKWELL

THREE PHASE MOTOR STARTER
NO. 52-541
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FIG. 6-WIRING DIAGRAM AND SCHEMATIC DIAGRAM OF
THE THREE PHASE LVC MOTOR STARTER
ROCKWELL NO, 52-541
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FUSE

t^^^^^J
CONTROL TRANSFORMER

MAGNETIC CONTACTOR
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INSTRUCTIONS FOR CONNECTING THE
TO THE POWER

THREE PHASE MOTOR STARTER
SU PPLY

\-

All three phase motor starters must be wired in the field as
follows: Refer to Fig. 7 and remove and discard the plastic
plug covering the entrance hole in the bottom of the starter
enclosure.  Br ing the three phase power lead through the
entrance hole.  Connect  the red,  whi te,  and b lack power leads
to termihals L1-L2-L3 and the green ground lead to the
ground strip in the lower left-hand corner of the starter enclosure.

NOTE:  l f  the  mach ine  runs  backwards  once the  motor  i s

tu rned on ,  s imp ly  in te rchange any  two o f  the  th ree  input
power  leads  in  te rmina ls  L1  L2-L3.

B R I N G  P O W E R
LEAD
T H R O U G H
E N T R A N C E
H O L E
IN BOTTOM
OF STARTER
E N C L O S U R E

G R O U N D

CONNECT THREE POWER LEADS TO TERMINALS
L1  -  L2  -  L3  AND GREEN LEAD TO THE
G R O U N D  S T R I P

Fis. 1

Severa l  po in ts  must  be  s t ressed and c lose ly  fo l lowed when

connect ing  the  input  power  to  the  motor  s ta r te r .

1  .  To  preserve  the  dus t - t igh t  in tegr i t y  o f  the  motor  s ta r te r ,

an  o i l - t igh t  box  connector  shou ld  be  used fo r  fas ten ing  the  in -
pu t  cab le  to  the  s ta r te r  enc losure  a t  the  en t rance ho le .

2 .  l f  copper  s t randed w i res  are  used f  o r  the  input  leads ,  the

wi res  must  be  so ldered d ipped or  t inned be fore  they  are  con-

n e c t e d  t o  t e r m i n a l s  L 1 - L 2 - L 3  a n d  t h e  g r o u n d  s t r i p .

3 .  The w i res  must  be  connected  to  te rmina ls  L1  L2-L3

t h r o u g h  t h e  f r o n t  f a c e  o f  t h e  t e r m i n a l  b l o c k  a s  s h o w n  i n  F i g . 8 .

The scr 'ews on  the  top  o f  the  te rmina l  b lock  are  used fo r  c lamping

t h e  w i r e s  i n  t h e  t e r m i n a l  b l o c k .

4 .  The ground s t r ip  has  prov is ions  fo r  th ree  ground leads .

The input  power ,  s ta r t /s top  s ta t ion ,  and motor  must  be
grounded v ia  the  ground s t r ip .  Two ground w i res  must  never

be inser ted  in  the  ground s t r ip  under  one screw

5.  l f  meta l  condu i t  i s  used in  p lace  o f  cab le ,  the  green

ground w i re  f rom the  th ree  phase input  power  sys tem is  omi t t -

ted .

9
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( TIc. 2 - wIRING DIAGRAM AND SCHEMATIC DIAGRAM OFV 
THE SINGLE PHASE LVC MOTOR STARTER
ROCKWELL NO. 52-540
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SPECIAL THREE PHASE MAGNETIC MOTOR STARTER FOR OPERATION
FROM 575 VOLT THREE PHASE POWER SYSTEMS

Fig .  9 ,  i l l us t ra tes  the  spec ia l  LVC s tar te r  wh ich  has  been de-

s igned fo r  use  exc lus ive ly  on  575 vo l t ,  th ree  phase power  sys-

tems.

The on ly  d i f fe rence be tween the  575 vo l t  th ree  phase LVC
star te r  and the  s tandard  th ree  phase s ta r te r ,  shown in  F ig .  5 ,
i s  the  cont ro l  t rans former .

The cont ro l  t rans former  in  the  s tandard  th ree  phase s ta r te r ,
shown in  F ig .  5 ,  has  a  mul t i - tapped pr imary  wh ich  enab les  the
s t a r t e r  t o  b e  u s e d  f r o m  e i t h e r  a  1 1 5 , 2 O O , 2 3 O , 4 0 0  o r  4 6 0
vo l t  th ree  phase power  sys tem.  In  the  spec ia l  575 vo l t  th ree
phase s ta r te r ,  the  cont ro l  t rans former  has  a  575 vo l t  p r imary
so  tha t  the  s ta r te r  w i l l  on lv  func t ion  f rom a  575 vo l t  th ree
phase power syst€im.

The ins t ruc t ions  fo r  connect ing  the  power  supp ly  to  the
spec ia l  575 vo l t  s ta r te r  a re  ident ica l  to  the  ins t ruc t ions  fo r
connect ing  the  power  supp ly  to  the  s tandard  th ree  phase
motor starter. See instruct ions for connecting the power sup-
ply to the three phase motor starter on page 9.

FIG. 9- SPECIAL THREE
FROM 575 VOLT
ROCKWELL PART

PHASE MOTOR STARTER FOR OPERATION
THREE PHASE POWER SYSTEMS
438-Or-316-0076

1 0

MAGNETIC CONTACTOR
4 3 8 - O 1 - O 1 6 - O 1 4 3

T R A N S F O R M E R
4 3 8 - 0 1 - O 1 9 - O O 1 3

OVERLOAD
BLOCK

START,/STOP
STATION

T E R M I N A L S
1225235

G R O U N  D
STRIP

T H R E E
INPUT

PHASE POWER
TERMINALS

M O T O R  T E R M I N A L S



SPECIAL SINGLE PHASE LVC REGENERATION MOTOR STARTER
The spec ia l  s ing le  phase LVC regenera t ion  motor  s ta r te r  has
been des igned fo r  use  pr imar i l y  on  the  rad ia l  a rm saws sup-
p l ied  w i th  a  s ing le  phase motor .

The s ta r te r  i s  a  spec ia l  un i t  in  tha t  th ree  motor  leads  are  con-

nected to the starter so that the starter wi l l  open and close the
motor  s ta r t  w ind ing  th rough one o f  the  po les  o f  the  magnet ic
co ntactor.

F ig .  10 ,  i l l us t ra tes  the  spec ia l  s ing le  phase LVC regenera t ion
motor  s ta r te r ,  Rockwel l  Par t  No.  438-01-316-0077.

A w i r ing  d iagram and schemat ic  d iagram o f  the  spec ia l  s ing le
phase LVC regenera t ion  motor  s ta r te r  i s  shown in  F ig .  11 .

The w i r ing  d iagram ind ica tes  the  re la t i ve  phys ica l  loca t ion  o f
each component ,  w i re .  and te rmina l ;  whereas ,  the  schemat ic
does  no t  show the  phys ica l  re la t ionsh ip  o f  the  cornponents .
The Schemat ic  d iagram does show in  s t ra igh t  l ine  fo rm the  c i r -
cu i t  func t ions  o f  the  var ious  components .

The s ing le  phase LVC regenera t ion  motor  s ta r te r  i s  compr ised
of  a  power  c i rcu i t  and a  cont ro l  c i rcu i t .  The d iagrams in  F ig .
11 ,  i l l us t ra tes  the  power  c i rcu i t  w i th  heavy  l ines  to  represent
heavy  w i re  gage s ized  fo r  the  motor  cur ren t ;  whereas ,  the  con-
t ro l  c i rcu i t  i s  shown w i th  l igh t  l ines  in  the  d iagrams to  repre-
sent  l igh t  w i re  gage s ized  fo r  con t ro l  cur ren t .  In  the  s ta r te r .
the  power  c i rcu i t  i s  w i red  w i th  b lack  w i res  and the  cont ro l
c i rcu i t  i s  w i red  w i th  red  w i res .

\-
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FIG.  IO-  SPECIAL SINGLE
ROCKWELL PART

PHASE LVC REGENERATION MOTOR STARTER
438- Or- 316 - OO77

1 1

MAGNETIC CONTACTOR
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T R A N S  F O R M  E R
4 3 8 - O 1  - O 1 9 - O O 1 2

OVERLOAD
BLOCK MOTOR

TER M INALS1 225254

G R O U N D
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I N P U T  T E R M I N A L S

START,/STOP STATION
TER M INALS\-
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LVC MAGNETIC MOTOR STARTERS FOR 9" x 16" BANDSAWS

The LVC contro l  system for  the 9"  x  l6"  Bandsaw is  ident i -
cal to the standard LVC Magnetic Motor Starters shown on
page 4 for  Single Phase and page 7 for  Three Phase,  wi th the
except ion of  a l imi t  swi tch in  the contro l  c i rcu i t .  F ig.  14 i l -
lust rates the wir ing and schemat ic  d iagram for  the s ingle
phase 9"  x  i6 'Band Saw and Fig.  15 i l lust rates the wir ing
and schemat ic  d iagrams for  the three phase 9"  x  16"  Band
Saw.
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LVC MAGNETIC MOTOR STARTERS FOR
The LVC cont ro l  svs tem fo r  the  18"  x6"  P laner  i s  iden t ica l  to

the  s tandard  LVC Magnet ic  Motor  S tar te r  shown on page 4  fo r

S ing le  Phase and page 7  fo r  Three Phase,  w i th  the  except ion

tha t  two motors  a re  cont ro l led  f rom the  motor  s ta r te r .  F ig '  16

i l l u s t r a t e s  t h e  w i r i n g  a n d  s c h e m a t i c  d i a g r a m s  f o r  t h e  s i n g l e
p h a s e  1 8 "  x  6 "  P l a n e r  a n d  F i g .  1 7  i l l u s t r a t e s  t h e  w i r i n g  a n d

schemat ic  d iagrams fo r  the  th ree  phase 18"  x  6"  P laner .
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CHANGING VOLTAGE OF LVC MOTOR STARTERS

l f  i t ever becomes necessarV to operate a stationary power tool
f rom a l ine vol tage other  than the vol tage for  which the tool
was or ig inal ly  wi red,  three steps must  be fo l lowed to modi fy
the e lect r ica l  package for  operat ion f rom the new l ine vol tage.
Disconnect lvlotor Starter from power source and proceed as
fo l lows:

STEP 1-Remove the motor  junct ion box cover  and change
the motor  lead connect ions for  the proper l ine vol tage as
shown on the motor  nameplate.

STEP 2 -  Change the pr imary of  the contro l  t ransformer for

the proper l ine vol tage,  as fo l lows:

The contro l  t ransformer suppl ied wi th a l l  s tar ters,  except  the
575 vol t  three phase star ter ,  has a mul t i - tapped pr imary for

operat ion f rom ei ther  a 115,2O0,230,400 or  460 vol t  power

system.

When changing voltage of an LVC motor starter, the trans-
former pr imary p igta i l  must  be changed corresponding to the
new input  vo l tage.  See Fig.  18.

NOTE: For 208 volt po#er systems, connect the transformer
pr imary to the 200 vol t  tap,  not  the 230 vol t  tap.
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STEP 3 -  Change the heater  e lements in  the over load b lock,
Fig.  18,  for  the proper vol tage/ampere rat ing shown on the
motor  nameplate.

For every LVC motor starter, a heater coil chart is located on
the ins ide cover  of  the rnotor  s tar ter  enclosure.  See Fig.  19.

Note f rom the motor  nameplate,  the fu l l  load current  for  the
new l ine vol tage.  serect  the heater  or  heaters one code nurnber
lower than speci f ied in  the tabre of  the heater  co i r  char t  which
wi l l  g ive a maximum tr ip  rat ing of  approximately  11S% of  the
motor  nameplate current .

For example on three phase starters, assume it is necessary to
pick a heater  for  a motor  wi th a nameplate rat ing of  10.6
amperes.  Reference to the heater  coal  char t  in  F ig.  19,  shows
that  a 10.6 fu l l  load motor  ampere rat ing corresponds to a
heater  code number.  E-56.  Thus,  heater  number,  E_S5,  should
be speci f ied which wi l l  g ive a maxmimum tr ip  rat ing of  ap_
proximately  1 .15 x 10.6 = 12.2 amperes.
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