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IMPORTANT
Read these simplified instructions before operating control. (SEE WARNING ON PAGE 18.)

1. Be sure input AC line voltage corresponds to control voltage. (See electrical rating chart page 4)

2. Install the correct Plug-in Horsepower Resistor® (supplied separately) according to input voltage and
motor horsepower (see chart, page 5).

3. Recheck connections: AC line to L1 and L2; armature to A1 and A2 and Field (Shunt motors only) to
F+ and F-. Connect ground via ground screw. (Note: If motor runs in improper direction, interchange
armature leads)

4. Connect S1 to S2 or S2 to S3 to activate control. LED brake light will be “'on" if no connection is made.

5. AC Line Fuse and Armature Fuse must be installed in this product. (supplied separately)—(see page
10, Table 6)

6. Nominal trimpot settings are as follows (expressed in % of full CW rotation):
TABLE 1: NOMINAL TRIMPOT SETTINGS—SPEED CONTROL MODULE

MIN (minimum speed): 15% CL (current limit/torque): 65% For detailed
MAX (maximum speed): 65% ACCEL (acceleration start): 20% instructions
IR (IR compensation): 25%, DECEL (deceleration): 20% see Sec. Il
FOR TECHNICAL ASSISTANCE CALL TOLL FREE (m, g;i"fgfm) 1-800-221-6570
PLUG-IN HORSEPOWER el o
RESISTOR® ; :

A Plug-in Horsepower Resistor® must be installed to match
the control to the motor horsepower and voltage. See Table
4 for the correct value. Plug-in Horsepower Resislors® are
stocked by your distributor (supplied separately).




TABLE 2. ELECTRICAL RATINGS

RATING WITHOUT AUXILIARY HEATSINK | RATING WITH AUXILIARY HEATSINK
MODEL AC LINE MOTOR AC LOAD DC LOAD AC LOAD DC LOAD
NUMBER VOLTAGE | VOLTAGE CURRENT CURRENT |MAX.| CURRENT CURRENT | MAX.
(VAC)* (VDC) (RMS AMPS) |(AVG. AMPS)| HP |(AMS AMPS)| (AVG. AMPS) | HP
KBPB-125 120 90-130 12.0 8.0 A 24.0 16.0 12
KBPB-225 240 180 12.0 8.0 12 24.0 16.0 3
TABLE 3. GENERAL PERFORMANCE SPECIFICATIONS
Speed range (ratio) ................... 50:1 CLhorque range (% full load) ...... ... 0-200
Load regulation—armature feedback (0-full Accel time range (0-full speed) (secs.) .. .2-10
load, 50:1 speed range) (% base speed) .... 1* Decel time range (full-0 speed) (secs) .. .2-10
Load regulation—tachometer feedback (0-full Min. speed trimpot range (% full speed) . 0-30°
load, 50:1 speed range) (% set speed) ... ... 1*  Max. speed trimpot range (% full speed) 50-110"
Line voltage regulation—armature feedback IR compensation trimpot range
(at full load, +10% line variation (at specified full load) (volts) ........... 0-24
%6 basa apaad) . .. ..oovevan s sm s 2" Maximum allowable ambient temperature
Line voltage regulation—tachometer feedback at full rating (°C/I°F) . : 45M13
(at full load, +10% line variation Tachometer feedback mput w::-lts
o setspeed) .........ccciciiiininnanas %* (per 1000 RPM) (VDC) ................ 750
Control linearity [% spaad vs. dial rulallun} 2 Maximum number of starts/stops or
reversals (operations/min.) .............. S | nda

* Performance is for SCR raled PM motors only. Lower performance can be expected with other motor types. Faclory selling
is for 3% load regulation. To obtain superior regulation, see Sec. lll F. Other factory trimpot settings are as follows: CL-150%
FL, Accel-1 sec., Decel-1 sec., MIN-(0}-speed, MAX-full speed & IR-6 voits.

** Raling is based on a brake time of (1) second. For increased operations per minule or longer brake time, consult factory.



TABLE 4. PLUG-IN HORSEPOWER

RESISTOR® CHART
HORSEPOWER RANGE" Hormaamer
Armatlune Armature Resistor®
Voltage Vollage Resistance KB
a0-130V DC 180v DC Value (Ohms) PIN
111001150 1150-1125 1.0 9833
11501430 125-115 51 9834
11301120 1/M115=1/140 S8 9835
120-1112 110-1/8 25 8836
 nz-18 116114 18 9837
1/8=1/5 114-1/3 1 5838
/4 12 05 88349
113 34 035 8840
1/2 1 025 g841
A4 1-112 g16 9842
1" 2= R} 5843
1-12*"" ke 006 8850

* Motor horsapower and armature voltage must be specified when
oroenng 5o that proper resisior will be supplied.
** For overlapping motor horsapower range use lower value Plug-in
Horsapowar Fasistor,
*** Auxiliary heatsink must be used to achieve HP rating.

FIG. 1 FEATURES AND FUNCTIONS

(1) Barrier Terminal Block (7) Plug-in Horsepower

(2) AC Line Fuse Resistor® (supplied
(supplied separately) saparately)

(3) Trimpots: Min, Max, CL, IR (8) "Brake" LED

(4) Trimpots: Accel, Decel {9) Armalture Fuse (supplied

(5) Trimpot: Aux Speed separately)

(6) Dynamic Brake Resistor

BOTTOM VIEW Speed Control Module
(patented)



INTRODUCTION

The KBPB™ Full Wave Solid State DC Motor Speed and Reversing Control represents the latest
state-of-the-art design achievable through modern technology.

Features include:

e Integrated Circuitry
Used to control and amplify command and reference levels with both closed and open loop
feedback to provide superior motor regulation. (Speed changes due to load, line voltage, or
temperature variations are held to mininum levels.)
* High Quality Components
Selected and tested for proven dependability.
* Transient Protection
Used to prevent failure of the power bridge circuit caused by voltage spikes on the AC line.
e High Reliability
When used in accordance with the instructions included in this manual,the KBFB™will provide
years of trouble-free operation.

SECTION |. APPLICATION INFORMATION

A. Motor Type. The KBPB™is designed for Permanent Magnet (PM) and Shunt Wound D.C. motors.
Controls operated on 120 volt AC inputs are designed for 90 volt SCR rated motors. Controls
operated on 240 volt AC inputs are designed for 180 volt SCR rated motors. Use of higher voltage
motors will result in degradation of full speed performance. Also, if motor is not an SCR rated
type, the actual AC line amperage at full load should not exceed the motor’'s DC nameplate rating.
B. Torque Requirements. When replacing an AC induction motor with a DC motor and speed
control, consideration must be given to the maximum torque requirements. The full load torque
rating of the DC motor must be equal to, or greater than, that of the AC motor.

C. Acceleration Start. The KBPB™contains an adjustable acceleration start feature which allows
the motor to smoothly accelerate from O-full speed over a time period of .2-10 seconds. The "ACCEL"
is factory set at 1 second.

D. Limitations in Use. The KEFB™controls are designed for use on machine applications.



E. Switching Applications: KBPB™containg the KB APRM® which is designed to provide anti-
plug instant reverse, solid state dynamic brake and rapid cycling. The maximum recommended
number of run-brake cycles is 10 per minute. If higher rates are required, contact our sales dept.

|  CAUTION: Consult factory before using on constant horsepower applications such as saws or drill pregses. Do not
use in explosive atmosphere,

CAUTION: Be sure the KBPB™is used within its max. ratings. Follow all installation instructions carefully. (Refer
| to Section 11.)

SECTION II. INSTALLATION INSTRUCTIONS

A. Location and Mounting. The KBPB control should be mounted on a flat surface and located
in an area where it will not be exposed to contaminants such as water, metal chips, solvents or
excessive vibration.

When mounting in an enclosure the air space should be large enough to provide adequate heat

dissipation. The maximum allowable ambient temperature at full rating is 45°C/113°F. Consult
factory if more information is required.

* Warning: Do not mount control with terminal block legend facing down. (Relay Plunger down.)
FIG. 2 MECHANICAL SPECIFICATIONS (inches)
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B. Initial Setup and Wiring

1. Install proper size Plug-in Horsepower Resistor® . (See chart page 5—table 4)

2.The KBPB™c¢an be connected to a standard 120V or 240V 50/60 Hz AC line [Be sure the AC
input voltage corresponds to the control voltage rating and the motor rating (e.g. 90-130VDC
motor on 120WAC and 180VDC motor on 240VAC))].

3. Follow the recommended supply wire sizes as per Table 5.

4. Follow the NEC and other electrical codes that apply. CAUTION: Separate branch protection
must be provided on 240V circuits. (Do not fuse neutral or grounded conductors.)

5. Connect control according to connection diagram—=See Fig. 3.

TABLE 5. MINIMUM SUPPLY WIRE SIZE REQUIREMENTS

M'DTDFI ME'TDH MCITGFI MAX. MAX.
AMPS HP HP 50 FOOT 100 FOOT
(DC AMPS) qov 180V RUN RUN
6.0 1/2 i 16 | 14
12.0 1 2 14 12° * Maximum recommended wire size
16.0 111/2 3 12 12
FIG. 3 CONNECTION DIAGRAM
L: Li |‘:'I|. A! F' F- 1::'| F‘IE P; 1. .[; SI- Si S] Eq F-._'_,___‘_H
{]DGC}GDGDDDDDC}C}G 7~
GE} GGG{,‘JE} REMOTE s gt i< 8
L:J \ CL \ POTENTIOMETER M 3
‘ \ ‘ \ ‘ ‘ P [
1 2
St &

Arpature Fleld

* For delailed connection diagrams see KBPB connection diagrams. *°

Fotentigneter [nhipit

Fwol=Brk-Rev

(5PDT Switchy=* Eprrd

Since only 10 ma of current is swilched, any switch

g or relay can be used excep! a solid state lype or relays with capacitors or R-C networks (snubbers) across thair contracts.



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

CAUTION: Do not bundle control wires P, P,, Py, 1,, I, 5,-5, with line or motor leads. If wires are over 18", use
| shielded cables.

C. Voltage Following. All models can be controlled with an isolated analog reference voltage
glp—QUDC} in lieu of the main speed potentiometer. The voltage is connected to P,(+) and F-.

he 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 to 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 process controllers and microprocessors.

CAUTION: 1. The voltage feeding P, and F- must be isolated from the AC line. Do not ground P, or F— 1o set
| up a zero or ground reference.
' 2. Do not bundle signal wires to P, and F~ with AC line or motor connections. Il signal wires are over
18", use shielded cables.

D. Fusing. The KBPB™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 control is miswired,
the motor is shorted or grounded, or the KBPB™control is defective. The armature fuse provides
overload protection for the motor and control. Choose the proper size armature fuse by multiply-
ing 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. (See Table 6 on page 10)



TABLE 6. ARMATURE FUSE CHART

90VDC | 180VDC APPROX.
MOTOR | MOTOR | DC MOTOR FUSE
CURRENT RATING
HORSEPOWER (AMPS) (AC AMPS)
1/30 1/15 .33 1/2
1/20 1710 5 3/4
1/15 1/8 .65 1
1112 1/6 .85 1-1/4
1/8 1/4 1.3 2
1/6 1/3 ;[ ¢ 2-1/2
1/4 1/2 2.5 4
1/3 3/4 3.3 B
1/2 1 5.0 g
3/4 1-1/2 7.5 12*
1 2 10.0 15
1-1/2 3 15.0 25*

* Also used as AC Line Fuse.

NOTES:

1. AC Line Fuse is chosen according to
the maximum rating of the control:
12 Amp fuse for all motors up to 34
HP-80V and 1%z HP-180VDC.

25 Amp fuse for all motors 1 and 1%
HP-9QV and 2 and 3 HP-180VDC,
(Use Buss ABC, Litt. 326 ceramic
fuse or equivalent.)

2. 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 fac-
tor 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 #9870) containing 700 assorted fuses.



SECTION lll—ADJUSTMENTS AND CONTROL FUNCTIONS—sSee Safety Warning Page 18

The KBPB 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 0-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 con-
trols the amount of ramp-down time when the speed pot is adjusted to a lower speed. Note: If
P. is connected to P,, or the enable lead, P,, is opened, the control will ramp down to the MIN
speed trimpot, setting. If |, is shorted to |, the control will coast down to zero speed. The Cur-
rent Limit (CL, or torque output) adjustment is factory set to approximately 1 times the motor
rating. The IR Compensation (IR) is factory adjusted to provide excellent motor regulation under
normal operation. The KBPB contains the KB APRM*  which provides anti-plug “instant” reverse
and solid state dynamic braking. The APRM® contains a trimpot which is used to preset a fixed
speed for either the forward or reverse direction (see KBPB connection diagrams for additional
information).

MOTE: In order for the IR comp and EL_Irirnpu[ seltings o be correct, the proper Plug-in Horsepowear Resistior®
must be installed for the particular motor and input voltage being used. Do notl altempt 10 change the seftings of
the inmpols unless absolutely necessary since they are factory adjusted to near oplimum settings.

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

Fig. 4 ACCEL/DECEL
TRIMPOT ADJUSTMENT w0

£ ZEC.
CAUTION!

[PM motors only]. Adjusting the accel time

— 3 ML — % L
below 5 seconds increases inrush cunrent.

It may be necessary to measure the peak st

inrush current and consull with motor man- W 3EC.

ufacturer since field magnet demagnetiza-
lion may occur

» SEC.
ACCEL DECEL

8 IEC




A. Acceleration Start. The ACCEL is factory set at approx. 1 second. 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 minimum ramp-down time. To increase the
ramp-down time adjust the DECEL trimpot as indicated in Fig. 4.

C. Maximum Speed Adjustment. Turn Speed Control Knob to full speed (maximum CW posi-
tion). Adjust max. speed trimpot to new desired setting.

NOTE: Do not attempt 1o 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 setting when the
min. speed is set al zero. There may be a significant variation in the min. speed setting if the min. speed is at a
higher than zero setting.

D. Minimum Speed Adjustment. If a higher than zero minimum speed is desired, readjust the
minimum speed by turning the speed control knob to zero setting (full CCW paosition). Then ad-
just the min. speed trimpot to the desired setting.

NOTE: The min. speed adjustment will affect the max. speed selling. Therefore, il is necessary to readjust the max.
speed after the min. speed, and il may be necessary (o repeal the sequence until both the min. and max. speeds
are sel 1o desired levels.

E. Current Limit (CL/Torque Adjustment). CL circuitry is provided to protect the motor and con-
trol against overloads and demagnetization of PM motors. 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.)

NOTE: The correct value Flug-in Horsepower Resistor® must be installed in order for the CL and IR comp. to operate
properly.

To set the CL to factory specifications adjust as follows:

1. Set speed control knob at approximately 30-50% CW rotation. Set CL trimpaot 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 GL pot
CW slowly until DC ammeter reads 1.5 times motor rating (do not exceed 2 times motor rating).

NOTE: If only an AC ammeter is available, it can be installed in series with AC input line. Follow above instruclions;
however, set AC amperage at .75 times motor rating.

F. IR Compensation Adjustment. IR compensation is provided to substantially improve load
regulation. If the load presented to the motor does not vary substantially, the IR adjustment may
be set at a minimum level (approximately Va of full setting). The control is factory adjusted to ap-
proximately 3% regulation. If superior performance is desired (less than 1% speed change of
base speed from 0 to full load), then the IR comp. should be adjusted as follows:

NOTE: Excessive IR comp. will cause control to become unstable, which causes motor cogging.

1. Set IR comp. trimpot at approximately 25% of CW roation. Run motor unloaded at approximately
/s 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 KBPB is now compensated to provide minimal speed change under large variations of ap-

plied load.

SECTION IV. KBPB APPLICATION INFORMATION

The KBPB is designed to offer a variety of switching functions. The APRM® module is the inter-
face between command signals and the KBMM speed control module. By using terminals S,,
S, and S, the KBPB can be made to perform the following functions: Run-Brake, Forward-Brake-
Reverse and Forward-Reverse (instant anti-plug reverse). Terminal S, is used to supply a con-
trol voltage which is adjustable with the APRM® trimpot R11. This voltage is used to preset a
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Jog or Run speed, either in Forward or Reverse direction. INHIBIT "¢ maxke To sToes

(DECEL Trimpot does not affect the brake time.) =

In order for the KBPB control to drive a motor, S, and S, must "

be connected together for Forward and S. and S; must be con- ARM
nected together for Reverse. If no connection is made to S, the

control will be in a "‘Brake’’ mode. The brake circuit consists of I1 I2 A-

an SCR and dynamic brake resistor (RB). An LED indicator on
the APRM® shows that power is applied to the SCR gate. If brak-
ing is not required, the wire to RB may be disconnected. (Note — |—
that the LED will still light with RB disconnected.) N O

INHIBIT™: Terminals |, and |, provide an Inhibit™function which electronically extinguishes the
output of the control. This circuit is activated by connecting the |, and |, terminals together. When
installing the KBPB be sure to follow the mounting and wiring instructions found in Sec. Il.

NOTE: When switching terminals S,, S.. S,, approximately 10ma of current with full motor voltage may be pre-
sent. Other terminals (1, I, F,, P,, P, and 5,) are low voltage to each other, but line voltage to ground. Any switch
or relay can be used for switching except solid state relays or contacts with R-C networks (snubbers). 5, and S,
musl be opened before S, and S, are closed and vice versa

The following wiring diagrams are presented to . S-S AL SR R I
demonstrate the capabilities of the KBPB. DIA. OB EEEREEE &
A. Forward-Brake-Reverse with Single Poten- A [ r A \_ o

tiometer. Use an SPDT ON-OFF-ON switch. i | J i

Close S, and S, for motor to run in FWD direc-
tion. Open S, for Brake. Close S, and S, for AT LINE
motor to run in Reverse direction. If Brake posi-

: "
T —

tion is not required, an SPDT (non-center OFF) ; | oy
may be used. This provides instant Anti-plug ("_J o
Reversing. FIECD! vy | Lo L




B. Forward-Brake-Reverse with Adjustable
Reverse Speed. Reverse speed is adjustable
with the trimpot on the APRM® board. Use a
DPDT ON-OFF-ON switch. In the Forward direc-
tion, the remote speed pot is used. In the Reverse
direction, P, is connected to S, for speed adjust-
ment. If Brake position is not required, a DPDT
switch (non-center OFF) may be used. If, while
in Forward or Reverse position, a separate Brake
function is required, S, may be interrupted using
a limit switch or relay. (For remote reverse speed
pot adjustment, see Wiring Diagram C.)

C. Forward-Brake-Reverse with Run-Brake-
Jog. Jog speed is adjusted with remote speed
pot. For SW1 use an SPDT ON-OFF-ON switch.
For SW2 use DPDT ON-OFF-ON with momentary
return from Jog position. (For non-remote Jog
speed use trimpot on APRM®  see Wiring
Diagram B).

D. Run-Brake-Jog with Adjustable Jog Speed.
The Jog speed is adjustable with the trimpot on
the APRM® board. Use a DPDT ON-OFF-ON
switch. In the Run mode, the external 5K speed
pot is used. In the Jog mode P, is connected to
S, and the Jog pot, located on the APRM® | is
used for speed adjustment. If Brake position is
not required, a DPDT switch (non-center OFF)
may be used. If, while in Forward or Jog position,

F= A P A 5, Ts 5 5 % 5
ololololololololo “';-
olololololololololo
.  TERRUPT 5P
IE
™ é Fwl
' =l I BRY
AN~ — O~ Rrev
Sk POT W1
F- F"L F',,. F'-, 1. I! E, 5, 51 5.,
olololololololololo] Da.
olololololololololo c
l
FWwi l-—-.,l"'-_*,-"'-,.—ll'
2 POT FW/'D =P &)
+ BRK 2 Y BRK (O
REV LAapn— rREV (O——1 O Joo O
S POT aw ] S 2

15



a separate Brake function is required, S. may be
interrupted using a limit switch or relay. (For
remote reverse speed pot adjustment, see Wir-
ing Diagram C.)

E. Isolated Input for S,, S,, S;. An isolator
board SI-3 is available as an accessory. It allows
the KBPB forward-brake-reverse function to be

activated by an analog signal. The SI-3 installs
by removing the 4-pin connector on the APRM.
Install the SI-3 on the 4-pin header and plug the
mating connector into the SI-3.

The SI-3 is activated by applying an analog
voltage of 5-10VDE to terminals S5,, S, for for-
ward, or S;, S, for reverse. The KBPB with the

._.
oo

_..\___,.r"rn_\_
™
T

[ T
a"]

| memTpames
! ORI EOE BRI

POT

|
A —0 o

Swl

RUN

JG

! BRK

SI-3 option is suitable for operation with programmable controllers. For complete isolation of the
voltage following input Model KBSI-240 Signal Isolator should also be used.

FWwh=BRE-REY COWTROL USING PROCRAMMABLE CONTROLLER

T 1 PC CONTACTS
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53 52 1 I0 KBCC-R
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F. Tachometer feedback (DC tachs only). The load regulation of the control can be improved
to 1% of set speed over a 50:1 speed range by use of tachometer feedback. Since no provision
is made for the tach input on the terminal block, the tach positive connection must be made directly
to the B or T terminal on the speed control module. NOTE: If control is used on a reversing ap-
plication, the tach wires must also be reversed so that positive (+) is always connected to B or
T. To set control for tachometer feedback:

(1) For tach feedback, cut jumper J1 on Printed Circuit Board.
(Note: On Model KBPB-225, J1 is an 82K resistor)
(2) Connect tach as follows:
(a) 7 volts/1000 RPM Connect (+) lead to Terminal “'T"
Connect (-) lead to Terminal |, or F— ’ o
(b) 50 volts 000 RPM Connect (+) lead to Terminal “B” Gt b Sl )
Connect (=) lead to Terminal |, or F-

Note: The tachometer voltage input is based on 1,800 RPM motors. For motors other than 1,800 RPM, or for tachometer
voltages other than what is specified, an external tachometer resistor must be used. Install the resistor (RT) in
series with positive (+) tachometer lead and the 7V input on the control. The value of RT may be calculated using

the following formula. RT = (1.26 x VT x S — 15900]
V1 = Tachometer voltage in volts/1,000 RPM
S = Base speed of motor in RPM
Example: Suppose you have a 3,600 RPM motor with a 20 volt/1,000 RPM tachometer:

Rt = 1.26 x 20 x 3,600 - 15900 = 74 820
Choose the closest 2 watt resistor value,

which is 75,000; therefore, Rt = 75,000.
N H—— .
RT
SPEED T
CONTROL
Fe-3 |} -
TACHOMETER CONNECTION WITH ADDITION OF R,




G. Enable. Control can be made to start and stop electronically with Enable. This circuit is "'make
to run’ which is opposite of Inhibit ™,

Stop time is adjustable with DECEL trimpot. To obtain 0 speed when Enable is open MIN speed

trimpot must be set to 0 speed. Two-speed operation can be obtained by setting the MIN speed
to the desired level.

ENABLE ake T0  RUN

A+
ARM
P3 P2 P1 aA-
SK SPEED POT
&5 A SAFETY WARNING—PLEASE READ CAREFULLY

This product should be serviced by a qualified technician, electrician or electrical maintenance personnel familiar
with its operation and the hazards involved. Proper installation (see instruction information which accompanies prod-
uet), which includes wiring, mounting in proper enclosure, fusing or other overcurrent protection and grounding,
can reduce the chance of electric shocks, fires or explosion in this product or products used with this product, such
as electric motors, swilches, coils, solencids and/or relays. Eye protection must be worn when working with control
under power. This product is constructed of materials (plastics, metals, carbon, silicon, etc.) which may be a paten-
tial hazard. Individual material safety data sheets (MSDS) are available upon request. Proper shielding, grounding
and filtering of this product can reduce the emission of radio frequency interference (RFI) which may adversely
aftect sensitive electronic equipment. Il information 1s required on this product, contact our faclory, It is the respon-

sibility of the equipment manufacturer and individual installer to supply this safely warning to the ultimate user of
this product, (SW effective 3/88).




H. Overload Protection The KBAP-240D is a multipurpose DC Current Sensing Relay and Over-
load Protector. It is specifically designed for use with DC motors and speed controls from 1/8-3
HF. The unit can be used with larger or smaller motors by utilizing the external method of con-
nection. KBAP-240D operates by sensing current in the armature circuit. When the preset level
s reached, an output relay trips. An adjustable time delay (.2-15 secs.) is incorporated, which
eliminates nuisance tripping. Manual or automatic reset is provided at the user's option along
with an LED, which indicates when the preset current level has been reached. In addition, a Hys-
teresis trimpot is provided which can be used to increase the differential between the pull-in and
drop-out points of the output relay. When an overload occurs, the KBAP-240D can be used to
shut the system down, sound an alarm, or initiate corrective action before damage occurs. The
unit can be operated on either 120 or 240 VAC line voltage, and has five preset current trip points

LE.'EE’”U” 5/20), which can be further adjusted with a built-in trimpot. See page 20 for connection
lagram.

REVERSING APPLICATIONS. The KBAP set for Internal Sensing is suitable for unidirectional cur-
rent only. Therefore, reversing controllers utilizing relays or reversing modules cannot be con-
nected directly to the KBAP. For these applications the KBAP must be connected between the
speed control and reversing module. For external Sensing the KBAP can be connected directly
to the reversing control. See Fig. for correct connection diagrams (used for KB Models KBPB
and KBCC-R suffix). See page 20 for connection diagram.



Connections for Reversing Controllers
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SECTION V. TROUBLESHOOTING GUIDE

The following Troubleshooting Guide is intended for use by a qualitied technician. The Guide is designed to isclate com-
mon malfunclions of the KBPB andlor motor. It should be used with the parts lists and schematics contained in this manual.

1

SYMPTOM
Molor dods nof run

Molor hums, or runs al very low
spead (with control knob sl at
high numbar) or motor slows
down substantially when load is
apphed

Erratic mowyr performance.

. Motor conlinués 1o run whian

speed conirol knob is sei fo O

hotor will not fun i enher o8-
ward or reverse direction

Mo Braking action in brake modo

Motar runs in wrong dirgchon

POSSIBLE CAUSE

. AC voltage not brought 19 L1, L2

lerminals
Blown ling of armature fusea.

Speed control knob set to 0.
Delacine molor

Plug-In Horsepowar Resistor not
installed.

Low wollage.
Cwerload condition: control in currant

limit mode (CL)
(tnmpot nol 3ot correctly).

Plug-in Horsopower Resistor
not correct $ize

4. Incorrect wiring. Armalure and

LRy =

k=

= Lh

= ha

= L3P

shunl connections intérchanged
(shunt mowos only)

Defective motor, worn brushes ete.
Qverload condilion. )

Plug-in Horsopower Resistor
wrong size.

IR comp andier CL trimpaols

mol el properly,

Defactvie 3podd conlrol module
Min speed Inmpot not s2t 10 full
COW position

IR comp trimpat £61 too high,
Incorsect winng or faully revarsing
swilzh

Detective APRKM®

Incorrect winng.

Dafective brake resisior

Defective APRM®

Armature lpads raversed

SRy =ih B LR

bl el

CORRECTIVE ACTION

. Correct wiring 1o control,

Replace blown fuse with propary
rated 3AB-typa. If fuse blaw dua o
miswiring, spéed control modulo
may b doleciive.

Turn knob CW to start mofor
Check for defective molor, worn
brushas, olc. Replace molor
Install proper size Plug-In
Horsepowor Resistor

Check ling vollage at conlrgl and
rewirg as required.

Feduce loading; CL trimpot setling
may have o be increased,

See Socton IV

Install propar 5ize resisior

Corract wiring (armalure has
Iowar rosistance than feld).

Hepair molor,
Hemovo ovarload.
Replace with proper size.

Readjust rimpols as per Section IV,

Replace module,
Readjust min. rimpot.

Leear IR comp (m sotling,
Correct wmnql.lﬁa-&?{uﬁtilt‘ﬂ ::g?mm:-
tion diagrams.

Replace APRM®

Carrett wiring.

Heglaga rasistor,

RAeplace APRM*

Heconnaol drmature leads



FIG. 5 INTERNAL CONNECTION DIAGRAM
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SECTION VI. (B) SPEED CONTROL MODULE SCHEMATIC*
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SECTION IV. (C) APRM®

SCHEMATIC—(patented)

s

i4

RED
o Az
o A pas
o T : ;E
o > a2
T . A—
R % A
| R T 3a
’S ] i
o g
¥ I » :
tpav emev Ty b Rz
RE ] |
: o i R [ on Iy : RAY
I: LED
1. “ ” b B )
= D4 | 22 [ca'Tza I
: Cl# [wF 3 .}m =49 Rlﬂ; L3 ] R
e e
[ —
| i 8 ne |
o > >
| 71
<+ 2|5 o a3 | rezs
| Rl |
! SRl |
+EEY sy | REE pmg ™ RE
|
non ¥ Tai > A-
R R16 |
e BT : > 01
| RS ; et 4 o5 @ I
re] =T Tr:;- *C8B j 10 |
> F-




SEC. VI. (D) 120V SPEED CONTROL MODULE PARTS LIST

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION
C1 0.01ufd-25Y Cearamic Tubular Copacitor
C14-16,18 0.01ufd-25V Ceramic Tubular Capacitor
c2 1.5ufd-50V Electrolytic Capacilor
C3 0.47ufd-50V Film/lytic Capacilor
C4 0.33ufd-50V Metal Film Copacitor
C5 0.033uid-50V Meial Film Capacitor
C4,8,10,12,24 0.022ufd-25Y Ceramic Tubular Capaocitor
C7 0.1ufd-50V Matal Film Capacitor
C?.11,13 0.01ufd-50V Metal Film Capacilor
ci17 4.7uld-35V Elactrolytic Capacitor
cC19 100-0ufd-35V Electrolytic Capacilor
C20 0.04 7ufd-50V Metal Film Capacilor
C21,23 uid-250VDC Metal Film Capacitor
C22 0.022ufd-50V Metal Film Copacitor
D1-D10 1A-600V 1N4005GP Diode
D11,12 1.5A-600V 1N5397GP Dicde
D13, D14 25A-600V D&025L Power Dicde
D15 1 5A-600V D&0TS5L Power Diode
1C1 LM358P Dual Op-Amp
1C2 LM324 Q p-Amp
J1 22 AWG Jumper
LED] J5MA-30mcd MY5753 CL Indicalor
MOVI 150V VISOLATOA Transianl Suppressor
Q1,3 0.8A-40V 2ZN4403 Small Signa r'Frnmlﬂnr
Q2 0.6A-40V 2N4401 Smoll Signal Tronsistor
G4 0.8A-50V 53475101 Small Signal SCR
R1° 10K-0.33W-10% PTC-10YV Maox Trimpot
R2 SK-5W-20% Main Speed Pot
R3 25K-0.33W-10% PTC-10YY Min Trimpot
R4 JIK-0.25W-5% Carbon Film Rasisior
R5,16,18,27 47K-0.25W-5% Carbon Film Resistor
R28,30,31 4 7K-0.25W-5% Carben Film Resistor
Ré& 24K-0.25W-5% Carben Film Resislor
R7,12 3.3K-0.25W-5% Carbon Film Resistor
R8 S00K-0.33W-10% PTC-10YY Accel Trimpol
R9 S00K-0,33W-10% PTC-10YY Decel Trimpot
R10,41 1K-0.25W-5% Carbon Film Resistor




SEC. VL(D) 120V SPEED CONTROL MODULE PARTS LIST
CKT. REF. VALUE/RATING MFG. TYPE FUNCTION
R11 54K-0.25W-5% Carben Film Resistor
R13,23,35 22K-0.25W-5% Carbon Film Resislor
R14,32 2.2M-0.25W-5% Carbon Film Resistor
R15 1M-0.25W-5% Carban Film Resistor
R17 4. 7K-IW-5% MO-3 Resislor
R19A H2K-0.25W-5% Carbon Film Resistor
R19B 12K-0.25W-5% Carbon Film Resistor
R20 3.9K-0.25W-5% Carban Film Resistor
RZ1* 0.006 ohm-1.0 ohm-5W-5% Wire Wound Plug-in-Horsepower Res.
R22,24,34 100K-0.25W-5% Carban Film Resistor
R25 3.3K-0.25W-5% Carban Film Resistor
R24 47 ohm-0.25W-5% Carben Film Resisior
R29 25K-0.33W-10% PTC-10YV CL Trimpot
R33 | T10K-0.33W-10% PTC-10YV IR Trimpot
R34 i 1.0 ohm-0.25W-5% Carbon Comp. Resislor
R37 1.8K-0.25W-5% Carben Film Resislor
R3B &6.8K-0.25W-5% Carbon Film Resislor
R3Y 1K-0.25W-5% Flameproof Resislor
R40 4. TK-0.25W-5% Carbon Film Resistor
SCR1,2 25A-600V S&025L Power SCR
T1 1:1 KB Slandard Pulse Transformer
rd 12V-1W-5% TN4T724A Zaner Diode
Z2 22V-1W-5% INA74BA Zener Diode
£3 18V-1W-5% | TN4746A _ Zener Diode
CHANGES FGR 240'&"’ SPEED CGHTHQL Mﬂ DULE

C21 047 uid-400VDC " Metal Film Cnpuci!ur
C23 047 utd-250VAC/630VDC Rita or Wimo Capacitor
n 82K-0.25W-5% Carbon Film Resisior
MOV 275Y V27 5LA20A Transien! Suppressor
R17 12K-7W-5% * CW-7 Rasistor
R19A 62K-0.25W-5% Carban Film Resislor

" Components whose valuefrating may vary with application




SEC. VIl. APRM-2C-120V PARTS LIST

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION
c1, 1 0.01MF-50V-20% Caramic Disc Capacitor
C2. 5 6 0.01MF-50V-20% Caramic Axial Capacitor
Ca 10,00 F - 100V- 20% Electrolytic Capactor
C4 15.0MF-35Y. 20% Electrobytic Capacilor
C8, 10 0.4 TMF-50V-20% Elactrolytic Capacdor
ca 0. 1MF-250V-20%% Mylar Capacilor
D1-11 1A-800P IV 1MN4008GP Dioda
D12 SA-500P IV A1SE Dicds
LED1 A5mA-30med MV5753 Brake Indicator
Q1. 5 E00mADC-40VDC 2MN4401 Bpolar Transistor
Q2 3 300mADC-350VDC MPSA45 Bpolar Transistor
4 600mADC-40VDC 2N4403 Bipolar Transistor
A1 1.5K-0.25W-5% Carbon Film Resistor
R2 & 6K-0.25W-5% Carbon Film Resistor
H3 & 15K-0 25W- 5% Carbon Film Resistor
H4, 11 1 0K-0_25W. 5% Carbon Film Resislor
RS 15K-5W-5% Wire Wound Resistor
ARG 39K-0,25W-5% Carbon Film Resistor
R7 33K-2W-5% MO-2 Resislor
H9 4. TH-1W-5% MO-1 Resistor
RA10, 18 470 ohm-0,.25W-5% Flameprool Resistor
Ri12 15, 19 22K-0.25W-5% Carbon Film Fesisior
R13, 16 TH-0.25W-5% Carbon Film Resistor
R14 10K-0.33W-20% Piher-PTC10YV Jog Tnmpot
R17 AIK-0.25W-5% Carbon Film Resistor
Rz2 10 ohm-30W Wire Wound Brake Resistor
RY1 20A-110VDC PESB7R11D2B1D1 OPDT Ralay
SCHY 15A-600V 560150 Power SCR
Z1 7.5V-0.5W-5% 1NS2368 Zener Diode
2 TaV-1W-5% 1M4TE1A Zener Diode
il 22V-1W-5% 1NATABA Zaner Dioda

CHANGES REQUIRED FOR APRM-2C—240V

A7 10K-3W-5% MO3 Resislor
AY1 204-220vDC PEBSETRNMD2B1DN DPOT Relay
Ra2 20 ohm-B0W Wire Wound Brake Resisior




ACCESSORY ITEMS FOR KBPB AVAILABLE FROM YOUR DISTRIBUTOR

Auxiliary Knob/Dial Kit Potentiometer Kit S1-3 Isolator
Heatsink Part No. 9832 Part Mo. 9831 for S,, 8., 8,
Part No. 9861 Part No. 9447

LIMITED WARRANTY

For a period of 18 months from date of original purchase KB will repair or replace without charge devices which our examination
proves to be defactive in malerial or workmanship. This warranty is valid il the unit has nol bean tampered with by unauthorized
persons, misused, abusad, or improperly installed and has been used in accordance with the instructions andior ratings sup-
plied. The aforegoing is in lieu of any other warranly or guarantee expressed or implied, and we are not responsible for any
expanse (Including installalion and remowval), inconvenance, of consequential damage, including injury 1o any person, caused
by items of our manufacture or sale. Some states do not allow certain exclusions or limitations found in this warranly so that
they may not apply to you. In any even!, KB's tolal liability, under all circumsiances, shall not exceed the full purchase price
of this unit. (Rev. 10/84)

The information contained in this brochure is intended to be accurale. Howaver, the manufacturer ratains the right 1o make
changes in design which may not be included herain.

- KB ELECTRONICS, INC.
12095 NW 39th Street, Coral Springs, FL 33065 = (954) 346-4900 » Fax (954) 346-3377
= Qutside Florida Call TOLL FREE (800) 221-6570 *Email-info @ kbelectronics.com
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