














CAUTION: If control is wired to a transformer, it is advisable to swilch the secondary to disconnect power. I the primary
is switched, additional snubber capacitors may have to be added across the transformer output to prevent damage Lo the

power bridge.

Note: (Shunl motors only) For 90 Volt dc motors with SOVDC lields and 180 Volt de motors with 100VDC fields use hall voltage
field connections F+ and L,.

CAUTION: Do not bundle potentiomeler connactions (Py, Pz, Py) and Inhibit™ connections (1,, 1;) with AC line or motor wires.

WARNING: Armature Switching. Do not swilch the armature in and out of circuil or catastrophic failure will result, i armature
switching is required for dynamic brake or reversing. use Models KBPB or KBCC-R.

C. Voitage Following. All models can be controllied with an isolated analog reference voltage (0-9VDC)
in lieu of the main speed potentiometer. The voltage is connected to Py(+) and F—. The control output
voltage will linearily follow the input voltage. The source impedance of the input should be 10K ohms
or less. The Min trimpot can be used to provide an offset speed. If an offset is not required adjust
the Min to 0+ or 0- speed as desired. The Max trimpot is rendered inoperative in the voltage following
mode. Use auxiliary trimpot te limit the control range. If the input signal is not isolated, or is a current
signal (4-20ma), the KBSI-240D Signal Isolator must be used. It will allow direct connection to pro-
cess controllers and microprocessors.

CAUTION: 1. The voltage feeding P; and F- must be isolated from the AC line. Do not ground Pz or F— 10 set up a zero
or ground reference,
2, Do nol bundle signal wires to P; and F~ wilh AC ling or motor connections. Il signal wires are over 18°, use
shielded cables

D. Fusing. The KBMM has provision for a built-in AC line fuse and armature fuse. The AC line fuse
protects the control against catastrophic failure. If the fuse blows, the contral is miswired, the motor
is shorted or grounded, or the KBMM control is defective. The armature fuse provides overload pro-
tection for the motor and control. Choose the proper size armature fuse by mulliplying the maximum
dc motor amps by 1.7. NOTE: Be sure to fuse each ungrounded AC line supply conductor. Do
not fuse neutral or grounded conductors. All fuses should be normal blow ceramic 3AG, ABC
or equivalent.



1.

2

AC Line Fuse is chosen according to the maximum rating of the control:

12 Amp fuse for all molors up to 3% HP-90V and 1'% HP-18QVDC.

25 Amp fuse for all motors 1 and 1% HP-80V and 2 and 3 HP-180VDC.

(Use Buss ABC, Litt. 326 ceramic fuse or equivalent.)

Armature Fuse can be chosen in accordance with the fuse chart. Note: The armature fuse is
calculated based on the approximate full load DC current rating of the motor times a form factor
of 1.5. If motor has characteristics not consistent with these approximations, a different fuse value
may have to be used. Fuses are available from your distributor. Also available is a Fuse Kit (KB

Part #3870) containing 700 assorted fuses.

TABLE 6. ARMATURE FUSE CHART

90VDC | 180VDC | APPROX.
MOTOR | MOTOR | DC MOTOR | FUSE
' CURRENT | RATING
HORSEPOWER (AMPS) | (AC AMPS)
1/30 115 a3 1/2
1/20 1710 5 3/4
1115 1/8 65 1
112 116 85 1-1/4
1/8 1/4 1.3 2
1/6 113 1.7 2.1/2
1/4 1/2 2.5 4
1/3 3/4 1.3 5
12 1 5.0 8
314 1-1/2 7.5 12°
1 D 10.0 15

1-1/2 3 15.0 25°

*Also used as AC Line Fuse.




SECTION lIl—ADJUSTMENTS AND CONTROL FUNCTIONS

WARNING: |f adjustmenis are made under power insulated adjusiment tools must be used and eye protection must be worn.

The KBMM has been factory adjusted to provide 0-full speed using the speed control knob. Minimum
and Maximum speed trimpots are provided to change the speed from other than O-full speed. The
Acceleration (ACCEL) trimpot is provided to allow for a smooth start over an adjustable time period
each time the AC power is applied or the speed pot is rotated. The DECEL trimpot controls the amount
of ramp-down time when the speed pot is adjusted to a lower speed. The Current Limit (CL, or torque
output) adjustment is factory set to approximately 1%z times the motor rating. The IR Compensation
(IR) is factory adjusted to provide excellent motor regulation under normal operation.

NOTE: In arder for the IR comp and CL trimpot settings 1o be correct. the proper Plug-in Horsepower Resistor® must be
installed for the particular motor and input voltage being used. Do not attempt to change the settings of The trimpots unless
absolutely necessary since thay are laclory adjusted to near oplimum seftings.

The following procedure, presented in order of adjustment sequence, should be used when read-
justing all trimpot functions:

FACTORY SETTING 2 SEC FACTORY SETTING 2 SEC.
Fig. 4 ACCEL/DECEL |

TRIMPOT ADJUSTMENT

RAPID
2 SEC
CAUTION!
[PM motors only]. Adjusting the ac- o35 S
cel time below 5 seconds Increases
infush current. It may be necessary
to measure the peak inrush currant
and consult with motor manufac- ™ g sgC SLOW ™ @sEC
turer since field magnel demag- 10 SEC.
netization may ocour. DECEL




A. Acceleration Start. The ACCEL is factory set at approx. 2 seconds. To readjust to different times,
set the knob to the desired position as indicated in Fig. 4.

B. Deceleration, The DECEL is factory set to provide a ramp-down time of 2 seconds. To change
the ramp-down time adjust the DECEL trimpot as indicated in Fig. 4.

C. Minimum Speed Adjustment. |f a higher than zero minimum speed is desired, readjust the
minimum speed by turning the speed control knob to zero setting (full CCW position). Then adjust
the Min. Speed Trimpot to the desired setting.

NOTE: The min. speed adjustment will alfect the max. speed setting. Therefore, it is necessary 1o readjust the max. spead
atter the min. speead.

D. Maximum Speed Adjustment. Turn Speed Control Knob to full speed (maximum CW position).
Adjust max. speed trimpot to new desired setting.

NOTE: Do not attempt to adjust the max. speed above the rated motor RPM since unstable motor operation may occur.
For moderate changes in the max, speed, there will be a slight effect on the min. speed setling.

E. Current Limit (CL/Torque Adjustment). CL circuitry is provided to protect the motor and control
against overlpads. The CL also limits the inrush current to a safe level during startup. The CL is
factory set to approximately 1.5 times the full load rating of the motor. {CL trimpot is nominally set
to approx. 65% of full CW rotation.)

To set the CL to tactory specifications adjust as follows:

1. Sel speed control knob at approximately 30-50% CW rotation, Set CL trimpot to full CCW
position.

2. Connect a DC ammeter in series with the armature lead.

3. Lock shaft of motor (be sure CL pot is in full CCW position). Apply power and rotate CL pot
CW slowly until DC ammeter reads 1.5 times motor rating (do not exceed 2 times motor
rating, Max. CW position).

NOTE: If only an AC ammeter is available, il can be installed in series with AC input line. Follow above instructions; howaver,
st AC amperage al .75 limes motor rating




F. IR Compensation Adjustment. IR compensation is provided to substantially improve load
regulation. If the load presented to the motar does not vary substantially, the IR adjustment may
be set at a minimum level (approximately 1/4 of full setting). The control is factory adjusted to
approximately 3% regulation. If superior performance is desired (less than 1% speed change of
base speed from O to full load), then the IR comp. should be adjusted as follows:

NOTES: 1. Excessive IR comp. will cause contrgl to become unstable, which causes motor mcg Ing.
2. For tach feadback applications the IR Comp can ba s&f o minimum rotation {full ;

1. Set IR comp. trimpot at approximately 25% of CW rotation. Run motor unioaded at approximately
1/3 speed and record RPM.

2. Run motor with maximum load and adjust IR comp. trimpot so that the motor speed under load
equals the unloaded speed per step 1.

3. Remove load and recheck unloaded RPM. If unloaded RPM has shifted, repeat procedure for
more exact regulation.

The KBMM is now compensated 1o provide minimal speed change under large varlations of applied

load.

SECTION IV. SWITCHING CIRCUITS

A. AC Line Switching. The KBMM™ can be tumed “on” and “off" using the AC Line. Auto
Inhibit® circuitry contained in the KBMM™ automatically resets critical components each time the
AC line is interrupted. This, along with Acceleration Start and CL, provides a smooth start each time
the AC line is connected.

Warning: Do not disconnect and reconnect the Armature with the AC line applied or catastrophic failure will resull. Sea
armature switching

B. Inhibit™ and Armature Switching. |f the armature is to be disconnected and reconnected with
AC power applied the Inhibit Circuit™ must be simultaneously activated and deactivated, Connect
Iy and I; together to activate the Inhibit Circuit™,. When the Inhibit is activated the control output will
be electronically extinguished which eliminates arcing. See Fig. (5) for Dynamic brake circuit.

MNOTE: Inhibit is not to be used as a lailsate or safety swilch

C. Reversing and Dynamic Brake. KB has developed the APAM® ° which provides anti-plug “instant™
reversing and solid state dynamic braking. The APRM® is built in as standard in all KBCC-R suffix
models and in all KBPB™ models. *Patanted




FIG. (5) SWITCHING CIRCUITS—CONNECTION DIAGRAMS
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APPLICATION NOTES:

1. ENABLE: Stop time is adjustable with DECEL trimpot. To obtain zero speed when enable is open
Min. speed trimpot must be set 10 zero speed. Two speed operation can be obtained by setting

the Min. speed to the desired level.

DYNAMIC BRAKE: choose RB resistance and wattage according to braking requirements. In-

hibit Circuit extinguishes output of control during brake. When armature is reenergized the In-
hibit releases and provides a smooth start. Choose relay or contactor with appropriate rating.



FIG. (6) KBMM™ SCHEMATIC
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TABLE 7. KBMM" PARTS LIST

MODELS CKT. REF. VALUE/RATING MFG. TYPE FUNCTION
1 0.01uld-25V Ceramic Tubular Capacitor
C14-16,18 0.01ufd-25V Ceramic Tubular Capacitor
ce 1.5uid-50V Electrolytic Capacitor
c3 0. 47ufd-50V Film/lytic Capacitor
C4 0.33uld-50V Metal Film Capacitor
C5 0.033uld-50V Metal Film Capacitor
C58.8,10,12,24 0.022uld-25Y Ceramic Tubular Capacitor
c7 0. tuld S0V Metal Film Capacitor
C9,11,13 0.01utd-50V Metal Film Capacitor
7 4. 7uld-35Y Electrolytic Capacitor
Ci9 100-0uld-35Y Electrolytic Capacitor
C20 0.047ufd-50Y Metal Film Capacitor
ca22 0.022ufd-50V Metal Film Capacitor
D1-D10 1A-800V 1 N40D05GP Diode
D112 1.5A-600V TNS397GF Diode
D13, D14 25A-600V Dso25L Power Diode
D15 15A.-800V De0150L Fower Diode
1C LM3seP Dual Op-Amp
G2 LM324 Quad Op-Amp
LED ASMA-30med MV5753 CL Indicator
1.3 0.6A-40V 2MN4403 Small Signal Transistor
Q2 0.61-40V 2N4401 Small Signal Transistor
Q4 0.8A-50V S3475101E Small Signal SCR

All A1 10K-0.33W-10% PTC-10YV Max Trimpot

el R2 5K-5W-20% Main Speed Pot
A3 25K-0.33W-10% PTC-10YW Min Trimpot
R4 33K-0.25W-5% Carbon Film Resistor
R5.16.18.27 47K-0.25W-5% Carbon Film Hesistor
R28 30,31 47K-0.25W-5% Carbon Film Resistor
R& 24K-0.25W-5% Carbon Film Resistor
R7.12 3. 3K-0.25W-5% Carbon Flim Resistor
Ra SO0K-0.33W-10% PTC-10YV Accel Trimpot
Rg S00K-0.33W-10% PTC-10YY Decel Trimpot
R10.41 1K-0.25W-5% Carbon Film Resistor
A1 S6K-0.25W-5% Carbon Film Resistor
R13.23,35 22K-0.25W-5% Carbon Film Resistar
R14,32 2.2M-0.25W-5% Carbon Film Resistor
R15 1M-0.25W-5% Carbon Film Resistor
R19B 12K-0.25W-5% Carbon Film Resistor
Rz20 3.0K-0.25W-5% Carbon Film Resistor
R21* 0.008 ohm-1.0 ohm-5W-5% Wire Wound Plug-in-Hersepower Res,
Rz22.24,34 100K-0.25W-5% Carbon Film Resistor




ACCESSORY ITEMS FOR KEMM™CONTROLS available from your distributor

Auailiary Barmier Termunal Erob/Dhat kit Podenbomelar Kb ) h ]
Hegtmnk Apcessory ¥l (MK Part No G837 Bait Na 9&31 Barrier Termdnal Board
Farl Mo, 9851 Part No 2843 Part Mo. 9337

LIMITED WARRANTY—KBMM-125, 225, 225D

For a period of 5 years from date of original purchase KB will repair or replace without charge
devices which our examination proves to be defective in material or workmanship. This warranty
is valid if the unit has not been tampered with by unauthorized persons, misused, abused, or
improperly installed and has been used in accordance with the instructions andfor ratings supplied.
The foregoing is in lieu of any other warranty or guarantee expressed cr implied, and we are not
responsible for any expense (including installation and removal), inconvenience, or consequen-
tial damage, .including injury to any person, caused by items of our manufacture or sale. Some
states do not allow certain exclusion or limitations found in this warranty so that they may not
apply to you. In any event, KB's total liability, under all circumstances, shall not exceed the full
pruchase price of this unit. (Rev. 4/88)

The information contained [0 this brochure is intendad to be accurate. However, the manufacturar retaina the right 1o make changes
in design which may not be included harain
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