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WIRING DIAGRAMS
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introduction

This booklet has been prepared as a guide
to some of the useful ways Allen-Bradley
manual and magnetic across-the-line starters
may be applied. It will also serve as a useful
aid where simple wiring systems are to be
studied.

When applying these diagrams, it is well to

remember that the features described in
several diagrams may be combined into one
to produce another useful way of applying
Allen-Bradley equipment. As you become

~familiar with the diagrams, most such changes

,,,,,,,

will prove simple. Exercises of this kind will
be extremely beneficial to o student's

better understanding of motor control wiring
diagrams. '

The Allen-Bradley Company is very much
interested in helping engineers, electricians
and students to a better understanding of
motor control equipment. We hope this
booklet furthers this purpose. '
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WIRING DIAGRAMS

y to S y mbols
o used in this book. Although the explanations ac-
e devices used, familiarity with the various symbols
a quicker understanding of each circuit.
e designations, and abbreviations in this book are taken from the American
Sfundard for Graphical Symbols for Electrical Diagrams, Publication No. ¥32.2-1954, and
have been approved as Nema Standard.
Wiring Diagram Symbols
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— B




w

SOME COMMON and IMPORTANT TERMS

In this booklet, and wherever motor control is discussed, there are several terms which are used repeatedly but
whose meanings are often not completely understood by the reader. These terms represent things which are
actually quite simple and everyone should become familiar with them as standard “motor control jargon.”

NO-VOLTAGE RELEASE
Also Called: Low-Voltage Release

Two-Wire Control

These terms mean that the starter will drop out when
there is a voltage failure and will pick up again as
soon as voltage returns. Reference to the diagram
below will show how this occurs. The pilot device is
unaffected by the loss of voltage and its contact
remains closed, ready fo carry current as soon as
line voltage returns to normal.

lil Lz 123
|

e
el

Confro| Device

Such As Thermostat,
Floal Switch,

Pressure Switch, Efc.

TWO
wiRes 1!

Two wires lead from the pilot device fo the starter. ''Mo-voltage
release’” and ‘‘two-wire control”’ should bring to mind an automatic
pilot device such as o limit switch or float swifch whose function is
opening and closing the control circuit by meons of a single contact.

NO-VOLTAGE PROTECTION
Also Called: Low-Voltage Protection

Three-Wire Control

These terms mean that the starter will drop out when
there is a voltage failure but will not pick up auto-
matically when voltage returns. The control circuit is
completed through the "Stop" button and also
through a '"holding'' contact (2-3) on the starter.
When the starter drops out, this contact opens, break-
ing the control circuit until the “Start" button is pressed
once again.

Push Button

Station
!4 Start

il

THREE
WIRES

L

-

MOTOR

Three wires lead from the pilot device to the starter. "‘Mo-voltage
protection’” and ‘‘three-wire’’ control should bring to mind a “Start-
Stop’’ push buiton station which is the most common means of pro-
viding this type of control,

The main distinction between the above two types of control is that with no-voltage release the coil circuit is
maintained through the pilot switch contact, and with no-voltage protection it is maintained through a “stop”
contact on the push button station and also an auxiliary contact on the starter. The designations "two-wire” and
“three-wire" are used only because they describe the simplest applications of the two types. Actually, in other
systems, there might be more wires leading from pilot device to starter but the principle of "two-wire" or “three-

wire"" control would still be present.

"WIRING DIAGRAMS" vs “LINE DIAGRAMS"

Most of the diagrams in this book are shown in two
ways. There is a "wiring diagram and adjacent to it
a “line diagram.” Line diagrams are included be-
cause their use is becoming more widespread and we
believe it is advantageous to learn to use them.

Wiring diagrams include all of the devices in the
system and show their physical relation to each other.
All poles, terminals, coils, etc. are shown in their proper
place on each device. These dicgrams are helpful in
wiring-up systems, because connections can be made
exactly as they are shown on the diagram. In following
the electrical sequence of any circuit, however, the
wiring diagram does not show the connections in a
manner that can be easily followed. For this reason a
rearrangement of the circuit elements to form a line
diagram is desirable.

The line diagram (sometimes referred to as an ele-
mentary diagram or a schematic diagram) is a repre-

sentation of the system showing everything in the
simplest way. No attempt is made to show the various
devices in their actual relative positions. All control
devices are shown between vertical lines which rep-
resent the source of control power, and circuits are
shown connected as directly as possible from one of
these lines to the other. All connections are made in
such a way that the functioning of the various devices
can be easily traced,

A wiring diagram gives the ‘necessury information
for actually wiring-up a group of control devices or
for physically tracing wires when trouble-shooting is
necessary. A line diagram gives the necessary in-
formation for easily following the operation of the
various devices in the circuit. It is a great aid in
trouble-shooting as it shows, in a simple way, the effect
that opening or closing various contacts has on other
devices in the circuit. :




WIRING DIAGRAMS

Bulletin 600

Bulletin 600 manual starting switches are designed for starting
and protecting small AC and DC motors rated at 1 HP or less.
They are operated by a toggle lever mounted on the front of the
switch. Wiring diagrams do not show the operating mechanism
since it is not electrically controlled.

These motor starters consist of an “On-Of’ snap switch com-
bined with a thermal overload device operating on the soldered
ratchet principle. Terminal markings corresponding to those
shown on the diagrams will be found on each switch.

R TR ——
e s B e T |

Catalog No. 600TAX4

e switches can be used wherever the
requirements permit only one motor
be broken,

Catalog No. 600TAX109

Double pole switch with built-in Neon pilot
light to indicate when switch is on.

1- - 2.

Motor

Catalog No. 600TAX9 Catalog No. 600TKX293

For use with automatic pilot devices such as Two speed manual motor starter is d&t.iﬂne’d-

ihgrmo.stais, clnd. float switches, A selector for starting and protecting small, single phase,
switch is mounted in the same enclosure to allow two-speed AC fan motors. Consists of two me-

manual operation of the automatically controlled
equipment. 3

chanically interlocked switches.
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Bulletin 609




WIRING DIAGRAMS
Bulletin 609RS & 609TS

The Bulletin 609RS manual reversing starters
and the Bulletin 609TS manuval two-speed
starters consist of two standard Bulletin 609
starters mounted in a single enclosure. Internal
wiring of these starters provides the necessary
connections for interchanging two motor con-
nections in the case of the 609RS or switching to
another winding in the case of the 609TS.
Bulletin 609TS is for two-speed separate winding
motors only. Terminal markings corresponding to
those shown on the diagrams will be found on
‘each switch.

Reversing
Starter

Bulletin
609RS

Sizes 0 & 1

3 Phase
2 Phase, 3 Wire

9.

Two-Speed
Starter

Bulletin
609TS

Sizes 0 & 1

3 Phase
2 Phase, 3 Wire

(For separate
winding motors
only)

i 10.




WIRING DIAGRAMS
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Bulletin 709

THE BULLETIN 709 AS REPRESENTED BY A WIRING DIAGRAM

. y Wiring Diagram For
Bulletin 709 Starter, Size 1, Form 2 Bulletin 709 Starter, Size 1, Form 2

Comparison of the picture and drawing shown above should help the reader become familiar
with the Allen-Bradley Bulletin 709 starter as it is represented in wiring diagram form. Principal
. corresponding parts are labeled so that the wiring diagram can be compared with the actual
' starter. This should aid in visualizing the starter when studying a wiring diagram and will help
in making connections when it is actually wired up. Note that the wiring diagram shows as
many parts as possible in their proper relative positions. It is not necessary to show the ar-
mature and crossbar or the overload reset mechanism in the wiring diagram since these parts
need not be considered from the wiring standpoint. .

The Size 1 starter is shown here because all of the special wiring diagrams in this booklet use
Size 1 starters as examples. The other sizes of starters have o similar appearance as the Size 1
| and their principle of operation is the same. Wiring of the other sizes of starters is the same as
1 for Size 1 although some of the connections are not physically located in the same places as
a' on the Size 1.

T




3 Phase Starters

WIRING DIAGRAMS

Bulletin 709

L{l L|j2 LJ3
T
START
i, 2 STOP
L—0 4» O 'S 4
< T|2
SToP S
_#% ;5 (e /J\ R E
T|l TI3
.
LI L2 LI L2
| Start ;
| Stop _‘C.I_ OoL. : Stop ﬂu‘i oL
: M M
73 ‘ H
= . e e—— =
Size 00 _
Standard wiring with start- iring with start-
' stop push button station 1 button station
==

_____

button station, Current transform-

Standard wiring with s
g the use of Size 1 overload relays.

ers are utilized thereby

T




WIRING DIAGRAMS
T

Bulletin 709
3 Phase Starter

"Extra NO.
or NC. Aux. LI Transformer
L 3 (When Used)

. LIMI

—_—

Rectifier

o
-
]

.

[ S e O

9‘?0
gle

Sizes 6 & 7
Standard wiring with start-stop push button station.

14.

2 Phase, 4 Wire Using Standard 3 Phase Starters

LI L2 L3 L& LI L4

. L2 L3
h Ph
*Ehicse .(Ehé].si Fhase g%,
Lh “Llzila | L|! L|2 LJ3 L|4
' 2i | _(I)_ I
T2

?)- 2 3

Start | S
I

Stop E:@
. A8
A

Tl U b i
12173 | T2

=)
3

T
T

Tl WM Tl(Motor ) T4
LI L2 LI

Start
I Stop L OL.

Start L2
@ I“ZJ,L.
L i) M




WIRING DIAGRAMS 1@""1
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Bulletin 709

Single Phase Using Standard 3-Phase Starters

L3

i

E

110 VOLT MOTOR
CONNECTIONS

110 VOLT MOTOR
CONNECTIONS T

220 VOLT MOTOR

CONNEGTIONS T3 T2 220 VOLT MOTOR
Th Tl4 CONNEGTIONS 7| T3 T2 14
L2
LI T L2
: Son Start oL. : Stop S!urlﬁ > . .9 :
M M ] / A
2 2 3

==
Size 00 Sizes 0, 1,2,3 &4 r
4 Standard wiring with start- Standard wiring with start-
stop push button station. 17. stop push button station. 18.

Variations With Start-Stop Stations

LI L2 L3

START START START More Than One Start-Stop Station
| 1— I -g Used to Control a Single Starfer

This is a useful arrangement when a
motor must be started and stopped
2——3 from any of several widely separated
locations.

Notice that it would also be possible

to use only one “Start-Stop”’ station and

0"8 oL have several “Stop” buttons at different
Tl

locations to serve as emergency stops.

ided with the connections “A”
n in the adjacent diagram. This

L_gp |73 Standard duty “Start-Stop” stations are

- connection must be removed from all |

~ but one of the “Start-Stop” stations
w used.

Heavy duty and oiltight .push button

' £ i Stop  Stop Start oL stations can also be used but they do o
O . not have the wiring connection "A", so
it must be added to one of the stations.

]
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Bulletin 709

Variations With Start-Stop Stations




Variations With Start-Stop Stations

P L s

T2 I Irz I -{ Irz Jf-
bl et | 1 |
| j .,\‘}".‘—.Y : g—-"’f
E_C } 0 E—([ ;
' 4“% 8 —'—‘#'8 *’g
TI T3 Tl T3 Tl o L
A A A~ \'I
LI L2 j
Start oL -
Stop ki @ W l
) M3 5 ] u Al Al I
LI e 8 L2
e D A
u e oL, >
32— ¥
e e e ﬁ

Three Starters are Operated from a Single ‘’Start-Stop’ Station. An
Overload on Any One of the Motors will Drop Out All Three Starters

Three Bulletin 709 solenoid type starters are to be connected so that all are controlled
from a single “Start-Stop” push button station. A maintained overload on any motor,
tripping out the overload relays on its respective starter, will drop out all three starters
disconnecting all motors from the line.

Assuming that standard Bulletin 709, Form 2 star
the desired operation, the
The control circuits of the several
break the power to the line 2rmin
equipment from line voltage.

rs are to be used, then in order to obtain
Y must be removed from each 'starter.
interconnected. It is therefore necessary to
the starters to completely disconnect the
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~ Bulletin 709
| Variations With Start-Stop Stations

I Start ' Start T stort féj Master
A e e A 191 Stop
f i ? TR L
! | ! '_n I & i "n—LA
Stop L2 L3  Stop LI L2 L3  Stop LI L2 L3

ko
hro
|
oo
oo

o 4
| il 13 Tl T3
- L‘\ !
MOTOR ° MOTOR
2 3
LI L2 i
M M M3
I Master Stop tact oL, “g,aa.. O.L. .




WIRING DIAGRAMS
Bulletin 709

Variations With Start-Stop Stations

Two Starters are to Be
Operated from a Single'
Station, But a Short De-

lay Must Prevent Them
Ll U L2 L3 from Being Energized
EEis] g? 'I'ogather _
i : | &[ I %;)_ : P
i sufficient capacity fo star i
20" Gl KT eral motors simultane _
A several mr:iors ‘are to
ed from the same push
on station under these conditi
A a time delay can be pre
oHorq TI Tl T3 between the operqﬁen. :

MOTOR AMOTOR motor: starfers, " | =8
I 2 When the start but

ergized along wi
relay When the

LI L2
Stop E?i oL i

Mi @ [ | | bt
—i H - cm:uut of the sacond sturter
(TR) (The fimer can be a Bulletin

L Le 849.)
i ; M. If more than two starters are
TC to be used, additional timers

will have to be added in the
same way as the one shown
connected fo M1 hare 24,

==

LI !LE %3 .I
| Step-Down Transformer

I Provides Low Voltage for
! Control Circuit Wired for
T2 _ Three-Wire Control
ws DEH3 251753 54--5?(" The starter coil is to be op-

erated on a voltage lower
than line voltage. (Usually
done for safety reasons.) This
requires the use of a step-
down transformer in the pilot
circuit. The starter is operated
from a “Start-Stop" push but-
ton station, either standard
duty, heavy duty or oiltight.

st When a control circuit step-
w down transformer is used with
a standard Bulletin 709 start-
LI L2 er, the wiring connection “X"
must be removed. Note that a
i fuse is added to the trans-
former secondary.
Start
Fuse Stop g oL
a3

—n —
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WIRING DIAGRAMS
SeZ .
Bulletin 709
Jogging
=
Jogging, Safety Provided By Relay
The Bulletin 709 starter is to be operated by
a “Start-Jog-Stop” push button station.
The purpose of jogging is to have the motor J06 i
operate only as long as the “jog” button is ?_': net —5 52
held down. The starter must have no chance R
to “lock in” during jogging, and for this rea- A
son the “jog relay” is used. s
Pushing the “start’” button operates both the wm 2 START OLg o
motor starter and the jog relay, causing the ey a4 ® |73
starter o lock in through one of the relay pEE &
contacts. When the “jog” button is pressed, Lo sTop
the starter operates, but this time the relay S
is not energized and thus the starter cannot T
lock in. @
CR represents the “jog relay,” a Bulletin 700
Type C-20.
For a surface mounted heavy duty “Start- H o =
Jog-Stop” station, specify Bulletin 800 Type L Step Jog Rela
3HG. A Bulletin 800T can also be used. o ==cR o
'_Q...l-.-. 3 ( : |
i M
26. o y
e
| Li L2 L3
_% Fo3 %
I | - ; e : Jog I- R Run T2
| ) Jogging With a Selector Switch g B X ;
Here, a three-unit Bulletin 800T Station in- ! 0o o[ 9
cluding a catalog ATA START, a B6A STOP oo J i
and @ H2A JOG-RUN selector switch are Start) < <
used. A Bulletin 800H heovy duty station could i
also be utilized. ' Stop |
The circui TI T3
BULLETIN 800T TYPE H2A 153
Selector Pasition
| Contagt Left Right MOTOR
c X
D X

27.

e




Jog

Start

Stop !

y BULLETIN 800T TYPE KE2A —
seoter | et | “Pin MOTOR
Push Button [5G T BUTTON
Free | Dep. | Free | Dep.
[ X
D X

Jogging With Selector
Push Button :

This is one of the safest and most

desirable types of circuits available
for jogging or inching service.

When the sleeve of the selector
push button is turned clockwise to the
“RUN" position the “START" and
“STOP" buttons function according
to the principle of the simplest
“three-wire' control device.

With the sleeve in the “JOG" posi-
tion the circuit to the "START" button
and the hold-in contact:*M" is bro-
ken. The motor will run only as long

as the “JOG" button is held down.

A three unit Bulletin 800T station in-
_ cluding a catalog ATA START, B6A

'STOP, and KE2A selector push but- |

ton with an appropriate nameplate
are shown. A Bulletin 800H, heavy
duty, station may also be used.

28.

i BULLETIN 800T TYPE KD2B4

Sleeve 1o
Left

Sleeve to
Right

BUTTON

BUTTON

Free

Dep.

Free | Dep.

X

Tl

TN

Ofeo—

MOTOR

oL

L2

Jogging With Selector
Push Button Start Unit

A combination of the functions of the
START and JOG buttons is provided
in cne unit. Only two of the four
circuits provided by the selector
push button are required, but a
double block contact unit is neces-
sary to obtain the proper contact
operation. The “START" button is
used to “JOG" or "RUN" depending
upon the position of the selector
ring.

This is a two-unit Bulletin 800T in-
cluding catalog number B6A STOP
and KD2B4 selector push button
marked JOG-START-RUN. A Bulle-

~ tin 800H, heavy duty, push button

may also be used.

N v

29.

o
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Bulletin 709
Jogging

Jogging With Wing Lever LI L2 L3

Push Button —% 2
O

O4ke0

For special applications where it is desirous | [ T7 7" Sfert "'(5'
to have all the functions of the “START", stop:
“JOG" and "“STOP" buttons in one unit a (spr. R,n
Bulletin 800T catalog number L1E3 can be | [ [™777~ i 2. | 3
used. Catalog L1E3 with an appropriate relie o
nameplate may be either panel mountedor | S
placed into a Bulletin 800T, oiltight, one unit W

enclosure. BULLETIN 800T TYPE L1E3

The wing lever whether turned clockwise or IncsstacEostion
p L Con- ™ TFFT [ CENTER | RIGHT

counterclockwise opens the circuit to the hold- tacts

i Free| Dep.| Free | Dep.| Free| Dep. TI T3

in contact and stops the motor. From the - : = 5

“STOP" position the wing lever is spring < ==

return.
MOTOR
‘ To "JOG", the wing lever must be turned U

counter-clockwise. It is maintained in this posi- LI L2
| tion and contact “C" is held open, preventing Start
| any circuit through the hold-in contact “M". Stop + 5
The motor is then jogged by pressing the og op oL.
HSTART" buﬂon. {MGII‘I”—‘—{SPI’ Ret.)

30.

Two-Wire Control Circuits

Starter Operated by Pressure Switch
or Thermostat with Manual Control
Provided by a Selector Switch. High
Pressure Cut-Out Switch Can Be Added

The selector switch makes it possible to op-
erate the starter manually for testing or in
case of failure of the automatic pilot con-
| trol. When a standard Bulletin 709, Form 2, .y
across-the-line starter is used, connection 23

Y is removed and the wiring follows the o | U =
solid lines of the diagram. OFF

The selector switch feature can be obtained M)‘J_
in a more convenient manner if the Form 3 ol. oL
starter is used. Form 3 has the selector

switch built-in as part of the starter. Tl e |13
If ‘@ “high pressure” cut-out switch is added,

it should be inserted in the line leading from
L1 to the “Hand” terminal of the selector -

switch. Motor
“A" represents the hermosm or “low pres-

sure” switch and represez'ﬂs the “high i L2
pressure” cut-out 2 45) °

- [ B i
For the “"Hand- Qfﬁ- sel ﬁiq&?{gﬂm A off
either a Bulletin 800 Type Rm (if Used) Akt
duty), a Type R3HA (heavy duty),
letin 800T R3TA (oiltight) can be :

3‘- b, e T‘.'I'i‘lli'._l- I

=

— 20 — L




Bulletin 709
Two-Wire Control Circuits

LI L2 L3
é Two-Wire Control with Control Relay Added
! to Provide No-Voltage Protection

(|> No-voltage protection is often necessary when two-

wire control is used in a location where line disturb-

ances are frequent. Since the two-wire pilot device

252 is not' affected by loss of voltage, its contact will

remain closed even though there is no power on the

line. This means that without the feature of no-

U voltage protection, repeated voltage dips would

OL%} oL cause the starter to ''chatter” and welding of con-
tacts might result.

T3 -
it = If a voltage failure relay is added, it will open the
pilot circuit at a bad voltage dip and will not permit
the starter to close again until the relay has been

7N reset.

“A'" represents the two-wire pilot device.

The reset button, can be a Bulletin 800 Type 1HG

e B85 duby) or & Bulletin 800T Type 11G (oiitight).
N\ CR represents the voltage failure relay. A Bulletin
: 7 —A\CR; 700 Type C-20 relay can be used.
I e /Fﬂ‘\ |9L|y
LL} u Al Al
hol |
32.

Starter is Controlled by a Gauge-Type
Thermostat

Since the contacts of a thermostat of this type
usually cannot handle the current to a starter coil,
a "“thermostat relay” must be used as an inter-
mediate step between thermostat and starter. The
relay is energized when the “close” contact is made
and de-energized when the "open" contact is made.
The “open'" contact by-passes the relay coil to de-
energize it. A resistor, built into the relay, prevents
a short circuit when this is done.

The thermostat contacts must not oﬁrerlup or be
adjusted too close to one another, since this may

e burn out the resistance unit. It is also advisable to
Motor check the inrush current of the relay against the
U current rating of the thermostat. This scheme can
Ll L2 also be used with pressure controls.

“A" represents the three-wire gauge type tempera-
ture control device.

ﬁ? b SRy Al CR represents the thermostat relay. A Bulletin 700
p Type BA-20A can be used here.
3

33.

—

] —
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AB WIRING DIAGRAMS
Bulletin 709

Two-Wire Control Qircuits_ .




WIRING DIAGRAMS
D

f Bulletin 709

Pump Operation

“Backspin’’ is the name given to the backward turning
of a centrifugal pump when a head of water runs back
through the pump just after it has been turned off.
Obviously starting the pump during backspin might
damage the pump or motor.

Surge Protection is often necessary when the pump is
turned off and the long column of water is stopped by a
check valve. The force of the sudden stop may cause
surges which operate the pressure switch contacts, thus
subjecting the starter to “chattering.”

Tl T3 be set for a time long enough to allow all
surges and backspin to stop.
| The dotted lines show how a selector switch
, can be added to by-pass the pressure switch
!. @ if necessary. This is often used for motor
| testing purposes. It does not eliminate the
LI =3 L2 time delay however. If the selector switch
r _—— o T is added, the wire “A” must be removed.
Qo PS O Deldy. oL.
e TR 1
i TR
@ S C
| 36. |
Ps L L2 L3 System Provides Surge Protection on
| P Both Starting and Stopping. Backspin
o =2 1 Protection Automatically Included
} }' I I Two timing relays are used here, one to
T2 provide surge profection on starting and
-* ] e S one to provide surge protection on stopping
! f and ‘backspin protection. TR1 is an “on-
| l_ { o i )) ‘delay” timer used for surge protection on
0T O | ++ v starting. When the pressure switch contact
} oo | T o OL%‘} closes, relay CR, the starter and the two
el o timers are energized. The instantaneous con-
OFF n ——ap |7 1 closes, by-passing the pressure
gy e switch contact and preventing the pump
arter from dropping out even though
7N g surges open the pressure contact.
Motor the timing period, the time delay con-
U iz tact of TR1 opens the by-pass and PS can
 then stop the pump at the proper pressure.
PS TRe TR2 is an “off-delay” timer for surge protec-
TC. tion on stopping and backspin protection.
TR ) ] On-Delay Once turned off, the system cannot be opér-
_ e s =l ‘@—" ated again until timer TR2 has timed out
: \. A off- e and its normally closed contact is closed.
r ) When a standard Bulletin 709, Form 2 starter
CR ~ oL is used, connection “Y” must be removed.
Ll \*_‘/ Al Al |
37,

ON DELAY

System Provides Backspin Protec-
tion and Surge Protection on Stopping.
— Time Delay Between Pressure
Switch Closing and Motor Starting

The pressure switch energizes the timer (TR),
but the motor cannot start until the time
delay contact has closed. The timer can thus

— 923 —
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Bulletin 709

Sequence Control

Sequence e»ml of Two Motors
One to ~ﬂndltunf’oru

—
—
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Lll | b
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Ml
LI = .OH Deloy
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Sequence Control
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Bulletin 705
The Bulletin 705 Full Voltage Reversing Starter

THE BULLETIN 705 AS
REPRESENTED BY A WIRING
DIAGRAM

A photogrgph and a wiring dia-
gram of an Allen-Bradley Bulletin
705 reversing starter are shown on
this page. The two can be com-
pared as was done with the Bulle-
tin 709. This should help make the
meaning of the wiring diagram
clearer and should be quite useful
when making connections to an
actual starter.

Because of the more involved wir-
ing of the Bulletin 705, all of the
connections cannot be clearly seen
in the photograph. However, com-
parison with the wiring diagram
should assist in tracing any wire on
the photograph. Only the wires
most likely to be worked with on
the standard starter have been
labeled.

Each reversing starter is equipped
* with a mechanical interlock. How-
ever, the mechanical interlock, ar- B
- mature, crossbar and overload re- w
set mechanism are not shown in the

wiring diagram since these parts
need not be considered from a

Bulletin 705, Size 1, Style RT, Nema 1 wiring standpoint.

with Cover Removed

T

=
—o—l0

Wiring Diagram of s 6, 3
Bulletin 705, Size 1, Style RT 29 30— Los ¢a .
with Block Overload Relays & _@ E)‘I
NG
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WIRING DIAGRAMS
A2

Bulletin 705
3 Phase Starters

4 Size 00
Standard wiring with “For-
ward-Reverse-Stop” push but-
9 ton station. The “STOP" butfon
! must be depressed before
changing directions.
i A '. A mechanical interlock is
i .,‘._ : provided, however electrical
: : ' interlocks are not furnished on
. i TIL T2 T3 ; ’ size 00 reversing starters.
i , pommea | Limit switches can be added
el 77 .uf'"' to stop the motor at a certain
Limit Switch k\'umn ﬁ“"g? point in either direction. Con-
(When Used) 0 nections “A” and “B" must be
LI L2 removed when limit switches
nan
For, A are used.
Stop — 1 ~ f ff:\ N oL.
- b Ls b
..__ATP_] L; - =
SE By
ok b R
ajls I o
— ———— 41.
= e S - ==
|
| L2 L3

Sizes 0, 1,2, 3and 4

Standard wiring with “For-
ward-Reverse-Stop” push but-
ton station. The “STOP" button

o—H-0—

O—{p-0—
O

o
o

must be depressed before
P > P e P changing directions.
| —— 1FORWARD 2
[ S AT e A mechanical interlock and

electrical interlocks are sup-
plied as'standard on all re-

£ B ! - versing starters size 0 and
{o=Th - larger. .

o |

i Z"‘j |REVERSE
'

! H

1oL olisTOP

P
A
iz

Limit switches can be added
to stop the motor at a certain
point in either direction. Con- JW
nections "A" and “B" must be
removed when limit switches
are used.

Limit Switches (When Used)

LI
Stop

42.

e e



@ WIRING DIAGRAMS

Bulletin 705
Push Button Station Variations

OHH-0+

e
-o-H-0

Ol
Lo-.".o.(_)g___

_o_|

s 7 _E;P
. T

" xll
l Tl 12 T3
L L2 0
AA_AALS
AR 3
Stop Rev. f‘f_ R okl
J F —4—
F : _
1 '
ks

l'ush Buﬂan Wired so Starter cult I
Without P

This scheme allows mmedmte reversal of the mol'or
“sary to depress i "' button when changing cﬁ
can be used if wire "W |§.remaved.

The diagram shows the control circuit set up for reduced v
necessary in many cases. Notice that wire “X" must be _remov””
‘The push button station can be a Bulletin 800, Type 3SA (star
Bulletin 800T, Type 3TA (oiltight).

e A

Il



WIRING DIAGRAMS

Bulletin 705
Push Button Station Variations

Starting and Stopping in
§ Both Directions. Lights In-

'"F'E'L?Ei?"% q q I dicate Direction in Which
| 7 Motor is Operating

I‘ [P [ —E—la This setup provides gxuc'ﬂ?‘r the

1 same operation as shown in the

previous diagram, except that

Ly pilot lights have been added to

1 o o |iSTO [@ & show which way the motor is run-

i ning. Once ngcm, standard Bulle-

1= REVERSE tin 705 reversing switch can be

| M *-T Tl 12 3 used if wire "W" is removed. The

4-‘- pilot lights can either be sepa-
rately mounted or mounted in the

push button station. If they are to

L2 be mounted in the station a Bulle-

Al tin 800, Type 3HA2P can be

used.

Ot
~O-+H{ -0
4»«1:
_o..“.‘.l'___

REV. | [ £ B

44.

The Motor Runs in a Pre-

A selected Direction Which is
Determined by The Setting

{L

7

2 B of a Selector Switch

The motor can be run in either
}- direction, but the desired direc- |

Ll

()_*} ol

tion musf be set_ on a seleeie '

‘quirement. Note that the connec-
3 tions which normally lead from
the electrical interlock contacts to
points 3 and 5 have been re-
moved and that different connec-

Ll L2 tions have been made to the
N ' eie;fg‘cnl interlocks and points 3
o Start ! F \FJ At an . -
B ey A It is usually most convenient to in-
[k 282 z clude the selector switch as part
O afls of the push button siuhon"‘lhis h
. * can be done with either a '

[ tin 800 heavy duty stat
. Bulletin 800T oiltight




WIRING DIAGRAMS
DT

Bulletin 705 _
Push Button Station Variations

LI L2 L3

Limit Switch Controls Re-
versing

| e

Here the direction of the motor
is determined by the positon of
a limit switch. A start-stop
push button station is used to
energize the system and the
. motor will start according to
the position of the limit switch, t Rev
The wiring of the standard © O-]
Bulletin 705 need not be
modified for this type of op-
eration. Limit switch connec- i, L2 &

tions are made directly to the | oToR
electrical interlocks. v

It is necessary to use a control Ll L2
relay in this system and this re- ’ Start
lay is a Bulletin 700, Type i 5oy
C-20. The limit switch can be J
any of several in the Bulletin i

802T line having one NO and
one NC contact. cR

o0
o~
—0—
—0—

Limit Switch i iz i i

i

46.

Jogging 2

_..o_{

Jogging With Relays

In this arrangement for jog-
ging and running in either di-
rection “jogging relays" are
used to insure safe jogging.
These relays prevent either

the forward or reverse con: :
tactor from locking in during
jogging. T2
The push button station can be ' MOTOR
a Bulletin 800, heavy duty, or N
a Bulletin 800T oiltight. Bulle- ¥ .
tin 700, Type C-20 relays may . o ol
be used. Sl —;— = %
i Rey aer [[ER =
B
4 i
47. _ '




Jogging
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Plugging

Pluggin
S'Hqi chq

?-ll5_ro-

=

LI L2

[P -

L3




TEANSARACE O S T

SV INnN M Yw
Plugging
| \
| |
‘: To Motor Ll L2 L3
| Terminals j)-
I Plugging I
Switch I

L=

£

L2

oL.

O O
Tl T2 T3
1)
For.
—0 .| o-
; Rev.
L o | ©
] I
Stop : : CF
Ao ,r i i CR
| 1
| ! i
MOTCR I | %%_ , !ﬁyﬁ /F\
Tlo T2 13 ! Rev T N
o i REV
: A © Plugging
! ' Switch
: FOR
! F
Fo

SAFETY LATCH
CoiL

51.

Plugging a Motor to a Stop from Either Direction. — Safety Latch Provided

With the system wired as shown, the motor can be started in either direction by pressing the proper button.
Pressing the stop button will plug the motor to a stop from either direction. A standard Bulletin 705 reversing

switch is used for this application.

The safety latch is a built-in part of the Bulletin 808 Zero Speed Plugging Switch and it prevents an acci-
dental turn of the motor shaft from closing the plugging switch contacts and starting the motor. This pro-
tective feature is optional and the plugging switch can be furnished without safety latch if desired.

The control relay necessary with this system is a Bulletin 700, Type B-30 and the push'boﬂem%ﬁﬁ'é”ﬁ:zéﬁn be a ‘

Bulletin 800, Type 3HA, or a Bulletin 800T, Type 3TA.




WIRING DIAGRAMS @

Bulletin 705
“’ Anti-Plugging’

i
)

£

®j

:j]-l: : . L2
Fgugg:ag .
-sToP  Swifc FOR R oL
,\—l'_c A’Lr 6 @ W
REV F
—— w _@\
2 |F| 3
o
4 ﬁ 5

“Anti-Plugging’ — Motor Is to Be Reversed, but it Must Not Be Plugged

A Bulletin 808 Zero Speed Plugging Switch with normo[ly closed contacts is used to prevent plugging. The
schematic diagram shows that with the motor operating in one direction, a contact on the Zero Speed Switch
opens the control circuit of the starter used for the opposite direction. The open contact will not close until
the motor has slowed ::h::\iurn,r and thus, the reversing switch cannot be energized to change the direction of the
motor until the motor is moving slowly.

A standard Bulletin 705 reversing switch can be used with this application. The push button station can be a
Bulletin 800, Type 3SA, or 3HA, or a Bulletin 800T, Type 3TA.

35
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Bulletin 715

e

BULLETIN 715 MULTI-SPEED MOTOR STARTERS

Shown below are Bulletin 715 multi-speed starters of the types used in the diagrams
on the following pages. Wiring of these starters can be compared to the diagrams in the
same manner as was done for the Bulletin 709 on page 10 and the Bulletin 705 on page
26. Size 1 starters are used in the illustrations’ and diagrams, but the operating principle
and wiring is similar for other sizes.

(22
BEy
For
Separate Winding
Motors

For
Consequent Pole Motors,
Constant Torque or
Variable Torque

For
Consequent Pole Motors,
Constant Horsepower

-

IS~

e
-







2J) WIRING DIAGRAMS
Bulletin 715

X ) i Fast
EE ji_iﬁf—___ | E}lfifz L3 3—
|
=1 =1 _g 53 i iSlow
(WI) 5————? !
; P = s o) o
|l 57 2

Slow in either speed.

[ &
ol
|_ Connections above allow speed
change from "low" to "high”
only without using "stop.” Start

T4  MoTOR 14

INDIN
SYNOPSIS OF MOTOR CONNECTIONS WINDINGS T
| Binoly Liies T3 TI T3 Confrol by an automatic "two- "
Speed | 71"P\%,~"\ | Open | Together wire" device. A selector switch }
is used to determine speed. .

Slow | T1 T2 T3 |T4, 5 6| None
Fast | 16 74 75| None | 11,23 | T5 T2 T6 T8 T2 ~/"T6

Constant Variable L2

Torque Torque

LI L2 Fast
Stop Fast Slow 3 oL 3 p

/T \Slow
P

Connections for speed-indicat-

ing pilot lights. Can be added

to any of the control schemes
3 shown on this page.

A standﬁtd - ior a Bulletin 715 used with a consequent pole, constant or variable torque
motor is show e ring diagram and line dmgrum in the above panel illustrate connections for
the fol on: Motor can be started in either “Fast' or “Slow" speed. The change

from Slow io-*%ﬁ

in the side panel illustrate other connections that can be made to

low can be made without first pressing stop button. @
, of operation.

54, Sl




SYNOPSIS OF MOTOR CONNECTIONS
Supply Lines
Speed Ll L2 L3 | Onen | Together
Slow | T1 T2 T3 | None | T4,5,6
Fast | T6 T4 T5 |T1, 2, 3| None
LI
Slow
Stop Fost S
P—CL{_Q—G-—O
Sl 45

T4

MOTOR
T3 11 WINDINGS

T5 > 16
T2
Constant Horsepower

L2
F 0.L

| 2 Wire
Device

off
Slow j Fast
5

) o=t

Control by an aufomatic "two-
wire' device. A selecfor switch
is used to determine speed.

L2

Fast
3—( : —

/\Slow
»—©

Connections for speed-indicat-
ing pilot lights. Can be added
to any of the control schemes
shown on this page.

The pilot devi

ce diagrams shown in the side panel illustrate other

obtain different sequences and ‘methods of operation.

For Consequent Pole Motors — Constant Horsepower

A standard connection for a Bulletin 715 used with a consequent pole, constant horsepower
shown above. The wiring diagram and line diagram in the above panel illustrate connections
following method of operation: Motor can be started in either “Fast” or “Slow" peed.
from Slow to Fast can be made without first p
the stop button must be pressed between speeds.

e
| -

ressing stop button. When changing from
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