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For Wound-Rotor Induction Motor
Starting Controller and Resistor

The starting controller and resistor are used for the resistance-start of a 3-phase
wound-rotor induction motor. Two different starting controllers are available, a
manual type and a motor-operated type, and both have the same type of contacts
which are actuated by cams revolving on a shaft. The starting resistor is a grid type
metal resistor.

The starting controller and resistor should be ordered together since the control
taps and the corresponding resistance must be well matched with the characteristics
of the motor to be started.

Other products in the same series for speed control are also available to meet your
requirements.

Table 1 Standard Specifications

Starting Controllers

Applicable motors Specification of motor-operated mechanism
Operating viin Secondary |Secondary |No. of |Operating time |Operating Contral Operating Aig_lp;;x—
system Output | voltage current notches (sec) motor S magnetic AheE
(Max.) (Max.) 50 Hz 160 Hz | OutPut contactor
(kW] [v] [Al [w] [kgl
200 [ _ _ -

Man‘fl___... ) CS-208 300 900 {309)“ | — - | . 1.9
| CSM-4090 400__ B __1_,000 360 9 26 22 _ 60 AC Ec_]uipped 60

| csM-4090-E 400 1,000 360 9 26 22 60 200/200/220 MNone 60

Motor.opefated —_—mm . | - SIS S S — S— —— I S —

CSm-8130 ) 2,000 1,800 800 13 38 32 60 50/60/60 Hz | Equipped 180

CSM-8130-E | 2,000 1,800 | 800 13 38 32 60 None 180

Fig. 2 CSM-4090 Motor-operated
Starting Controller

Fig. 1 CS-208 Manual Type
Starting Controller

Fig. 3 Indoor Open Type Starting
Resistor

< Note > 1.

Shorting method of the starting resistor is unbalanced shorting. Final notch of the manual type is balanced shorting.
Outputs of the applicable motors are reference values, Decide the application according to the secondary voltage and current.

Applicable secondary current for the manual type is 200A when continuously energized, When a secondary short-circuit device
is equipped to the motor, the secondary current is 300A since it is energized for a short time.
Operating time for the motor-operated type is the value for continuous operation.
As for operating voltage of the motor-operated type, models for 400/440 V can be manufactured on special specifications.
When the load GD? is large, use a current relay or timer together with this apparatus.



Manual Operated Cam Type Controllers

Manual Operated Cam Type Controllers

B Features

(1) Contacts are actuated reliably by cams revolving on a
shaft.

(2) Contacts are of a unit switch type which makes main-
tenance and inspection easy.

(3) Operating handle works easily at a touch.

{4) Notch stop mechanism is very dependable.

B Construction

Fig.4 CS-208 Type Manual Starting
Controller
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Fig. 5 Inside View of CS-208 Type Manual Starting
Controller

1. Overall structure

The starting controller is an enclosed structure intended
for wall mounting. Since the unit switches are arranged in posi-
tion around the cam shaft, the overall size is very compact. In-
coming wires are led through the wiring duct provided at the
rear, but terminal connections can easily be done since termi-
nals are all located at the front of the controller,

2. Contact Mechanism (Unit switch)

Each unit switch is held to the mounting support by a
single bolt as shown in Fig. 6. Each unit has a capacity of 100
A. In the last stage of tapping, 2 units are placed in parallel
so that 200 A can be applied continuously. But if the motor
is equipped with a secondary short-circuit device, rated
secondary current of up to 300 A can be applied. The cam
pushes the roller to open the contactor dependably. Contact
pressure is applied from the spring when matching roller posi-
tions at the recess of the cam disc. Moving and stationary con-
tacts are easily detachable by means of a screwdriver from
the front when the cover of the controller case is opened.
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Fig. 6 Unit Switch of CS-208 Main Circuit
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Fig. 8 External Dimensions of CS-208 Type
Manual Starting Controller

3. Start interlock contact

Start interlock contacts are provided to prevent closure of
the primary switch while the starting resistor is short-circuited.
Switching capacity for these contacts is 10 A at AC 220 V.
These contacts are also of unit type and actuated by a cam
mechanism. The structure is shown in Fig. 7,

4. Manual operating mechanism

The handle lock at the starting position can be released
easily by pressing the handle downward, after which the
handle can be turned smoothly, The stop notch is reliably
engaged by the start wheel.
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Fig. 9 Connection Diagram of CS-208 Type
Manual Starting Controller



Motor-Operated Cam Type Controllers

The motor-operated type is recommended for
large-capacity motors. It is also useful for automated
control or remote control, for the purpose of system-
atizing facilities and/or reducing manpower needs.

Fig. 10
CSM-4090 Type Motor-Operated
Starting Controller
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Fig. 11 Inside View of CSM-4090-E Type Motor-
Operated Starting Controller

M Features

(1) Contacts are operated by a cam mechanism, offering
excellent switching performance.

(2) The contact mechanism is a unit switch type which is easy
to inspect and maintain.

(3) The geneva gear provides dependable notching.

(4) Manual operation is also easy and safe since a manual
operating handle is equipped.

Moving contact

Stationary
to replace the ationary
stationary contact Eoracty oy
Terminal mounting

1. Overall structure bolt -7

. Construction {R_e_move this screw

to replace the

lemove this screw
moving contact

The contact mechanism and operating mechanism are Clamp S
accommodated in the enclosed steel box for indoor installa- ;“:mié‘:é";vhgga’d
tion. The notch position indicator is located on top of the ['Spe.dia'liy'.'dgs_ignate_d]
enclosure. Mounting bolt--:

Since unit switches for the contact mechanism are ar- F:’g;’s‘ﬁom‘f b""T
ranged on both sides of the cam shaft, the controller as a

the whole
whole is quite compact. Wires are led in through the bottom of

unit switch /
Unit switch

the enclosure. mounting hardware
Frame
{Insulated stand)

2. Contact Mechanism (Unit switch)

The contact mechanism or unit switch is arranged in a
unit which can be mounted with a single bolt. The capacity
and other details for each unit switch are indicated in Teble 2.
The unit switch is actuated by a cam which pushes a laver to
open the contacts, and sufficient contact pressure is insured by
a compression spring. The contact opening is thus depend-  Clamp terminal
able via this mechanism.

Removal of both moving and stationary contacts can be Fig. 12 CSM-8130 and CSM-8130-E Type Unit Switch
carried out easily by removing just one bolt from the front of 2 Tor Mati Cittiit i
the controller.

Roller

Terminal mounting -
bolt k)

Table 2. Main Contact Ratings

Continuous current rating Final notch
Type of controller (for middle notches) for No. of unit switches - ; Fig. No.
unit switch arr.ahgéd in parallel Continuous current rating
CSM-4090(-E) 120A 3 pes 360A Fig. 6
C5M-8130(-E) 400A 2 pes 800A Fig. 12




3. Auxiliary contact (limit switch)

The auxiliary contact is also built into a unit as shown in
Fig. 7. Its switching capacity is 10 A at AC 220 V. The auxilia-
ry contact has the following features.

(1) Start interlock contact: This contact is closed only in the
off-notch (starting) position. It is used as an interlock for the
primary switch.

(2) Operating notch indicating contact: It is closed in the
final notch position and is used for position indication or for
interlocking.

(3) Limit switch for motor operation: This is a unit switch
for automatic stopping of the operating motor at the final
notch (steady operation) or at the off-notch (starting).

(4) Notch-stop limit switch: In order to prolong the starting
time for a motor with a large GD?, this limit switch stops the
operation of the handle once in each notch position.

4. Motor-operated mechanism and manual operating
handle

A concial brake is adopted for the operating motor, Speed
reduction is made by worm gears, and the cam shaft is driven
through bevel and geneva gears. The notching is therefore very
accurate,

A simple clutch mechanism in front of the bevel gear
allows the motor-operating mechanism to be disconnected for
manual operation, with the manual handle pulled toward the
operator. The manual handle gives a one-notch advance for a
single full rotation, thus manual operation is simple,

If the manual handle is pushed back, the motor-operating
mechanism is engaged. But the door cannot be closed if the
handle is not completely pushed back and the interlock is not
released. Therefore the changeover from manual to motor
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Fig. 14 Connection Diagram of CSM-4090 Type
Motor-operated Starting Controller

operation cannot be made erroneously. And while the con-
troller is motor-operated, the manual handle will rotate, but
there is no danger to the operator since it rotates at a low
speed of about 0.4 turn per second.

5. Control circuit for operating motor

As shown in Table 1, there are two types of circuits, one
with and one without a controlling magnetic contactor.
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Fig. 13 External Dimensions of CSM-4090 and CSM-
4090-E Type Motor-operated Starting Controller
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Fig. 15 Connection Diagram of CSM-4090-E Type
Motor-operated Starting Controller

B External Dimensions and

Connection Diagrams
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Fig. 16 External Dimensions of CSM-8130 and CSM-
8130-E Type Motor-operated Starting Controller
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Motor-Operated Cam Type Controllers
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Fig. 17 Connection Diagram of CSM-8130 Type
Motor-operated Starting Controller
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Mectt F : Magnetic contactor for forward revolution of operating
motor (to reduce the resistance).
Mctt R : Magnetic contactor for reverse revolution of operating
motor (to increase the resistarice).
a,a, : Contacts for stopping the mechanism in each notch posi-
tion.
a,a, : Startinterlock contacts.
a;a, : Operation-notch interlock contacts.
a,a; : Contacts for automatically stopping the operating motor
in each operation-notch position,
a,a,, : Contacts for automatically stopping the operating motor
in an off-notch (starting) position.
.

Legend (for Figs. 14, 15, 17, 18)

Fig. 18 Connection Diagram of CSM-8130-E Type
Motor-operated Starting Controller



Starting Resisters

Startl ng Resistors M Application Examples

1. For manual starting controller

. Construction N Start intetlock Eqartii Main power source
: : ' : contact controller
a a 3 (]
(1) Indoor open type is standard. But other types can be F_::—-%wa; “, . | hﬁs Rs R-]
manufactured on request: ——o” ( | 4 i
1. Indoor protected type (sides are also covered, with : ml & “‘l
perforated steel plates). A th i
2. Drip-proof type o = i
(2) The resistor has a tier structure, with 6 tiers at maximum. e:é; ‘ TR
Those with over 4 tiers will be reinforced with framing. b s3] ,-__J L Motor
(3) A protective cover is provided on top to avoid short- = I = Stqnting L
resistor

circuit failures due to falling objects.
(4) Each terminal is provided with an engraved terminal
symbol.

Fig. 21 Example of Connection for CS-208 Type Manual Starting Controller

(5) Grid pieces made of high quality cast iron are used as the . d . troll
resistance elements. According to the current capacity, 2. For motor-operated starting controller 3. For motor-op::rate starting controller
two series of RGK and RGL are available. (for general loads). (for large GD?).
(Elements made of steel can also be manufactured on g ! : =l _
request.) Fig. 19 Indoor Open Type Starting Resistor (3 tiers) Starting Mox py Main power
(6) In the assembly of the resistor, the grids are stacked up controller RS T At source
with mica sheets inserted in between and they are rigidly ir - BT e T T
. - - - - [ CHORCHC) & oy cemmm
mounted to the side plates (clamping plates) by passingan  Tahle 3. Sample Overall Dimensions for Indoor Open Type o o 1. gj—‘ EF“:- 4 o
insulating rod through them. Starting Resistor . i g : | B i: e iy
Motor No. of tiers Dimensions: (in mm) g : : i 1 r;ﬂ-u . = [ |
(kW] A B Fig. No. e | 96- 9. 9 ;{: t=p a-l\-:—-, 194 94 o
- [ [ b : |
55 1 590 220 | Fig.20 (1) | " R a]‘ ol I 3 Sl i TR g|
= T B 21l | o] i L | AT
110 t [ wm | ae [ - o TS L) e
200 3 8 “ : =D o
... 1 { ] : o7 L 1 R =
300 3 | 715 640 | o | [ Swing - e\ Starting
5B i S sisfon Sequance diagram Tor |Coetor
400 4 590 860 Fig. 20 (2) f"mlmt; r:l:ln?;a:;r éslrt momr-op?;raung c!i;_cui: __ -
— | " Control source a205y:  y S0es, oo Control source AC ™ zo0/,,qv-*60 s
500 5 590 1,070 an :Rs-ou- -1;\(: 200/,,0V- 060/ 2 LR | eer 220 e b
< Note > This table shows resistor dimensions for outputs (kW) of i )| e i . Oparationnate ‘ Hgld imca l_ G ssnain ik
. . motors to be operated, 1 ! I ||: interlock LoFl gl ] I— interlock contact
B External Dimensions contact : A ey |
{}ltems in dashed- | Lol B iswitch *CRy can be replaced
line box are 1 9( ?M k: (I-? ! with a:timar
externally provided o { v f' ks {lltems in dashed-
| e i zl‘um:.F o line tlmx are externally
] i B fi B am, ;:-:t:cotzs - l Operating s hro¥lchd
o e P2 1 L Gusratn : ] used for general ! g motar Mo Sl
) + .._ ] _J i mﬁerur 9 EﬂW—mnlaan".ﬂuv-w"w%ﬁlﬁ purposes | IM sow 200200/, TF go
e = - - -- - -
AR ,f_ ; : Fig. 22 Example of Connection for CSM-4090 Type Fig. 23 Example of Connection for CSM-4090 Type
S 8 o : : 2
e Motor-operated Starting Controller (for general loads) Motor-operated Starting Controller (for large GD?)
L= =]
Eﬁr O T i b
= \\J bl ) ! '
?‘6 s NSl ~————  Legend (for Figs. 21,22, 23) ——
o oo —& d CT : Current transformer
L/
= ) = CRy : Current relay
T Mctt F : Magnetic contactor for forward revolution of operating
X -2 galy o -4 J_ —L e motor (to reduce the resistance).
L/ -
L____J Mectt R : Magnetic contactor for reverse revolution of operating
Ml e e motor (to increase the resistance).
ol o _.1 F a,a, : Contacts for stopping the mechanism in each notch posi-
+ { ) é“ #12 hole x 4 TS R 1 " tion,
. = = a,a, : Start interlock contacts,
: { a: a: : Operation-notch interlock contacts.
- 410 410 A a,a, : Contacts for automatically stopping the operating motor
o) 7= in each operation-notch position.
5 ) . : _ e 2) 3 $12 hole x 4 a,a,, : Contacts for automatically stopping the operating motor
Fig. 20 External Dimensions of Indoor Open Type Starting Resistor in the off-notch (starting) position, p
: \.




Information Required When Ordering

At least the following items should be specified:

1. Type and quantity of controllers and resistors
required.

2. Output, secondary voltage and secondary current
of motor.

3. Usage and operating conditions for motor.

4, For motor-operated types, voltage and frequency
of the control source.

5. Others (please designate if a special protective
structure is required for the resistor).
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