KBPB & KBCC-R SUPPLEMENTAL INFORMATION

DESCRIPTION

The Anti-Plug Reversing Module used in the KBPB and KBCC-R models has been changed
from APRM-2C to APRM-3. The General Performance Specifications of these products have
not changed. This supplement is being supplied with the KBPB and KBCC-R Installation and
Operation Manuals (Part Nos. A40210A and A40225A) until the new manuals are available.
The figures below replace the figures in the KBPB and KBCC-R Installation and Operation
Manuals. For further assistance, contact our Sales Department toll free, at 800-221-6570.

Read Safety Warning (&=

A SAFETY WARNING!

This drive contains electronic Start/Stop circuits which can be
used to start and stop the drive. However, these circuits are
never to be used as safety disconnects since they are not fail-
safe. Use only the AC line for this purpose. Be sure to follow all
instructions carefully. Fire and/or electrocution can result due to
improper use of this product.
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KBPB™‘‘Cycler”
Solid State
DC Motor

Speed Controls

( E Improved—Contains :@us

KBMM* Speed Control
and APRM*-2C for
Faster Switching

Installation and
Operating
Instructions

KBPB™

5K Remote b

o
KB PB Potentiometer

mounted on
Auxiliary Heatsink 4*

Knob and Dial Plate
{Accessory Item
Not Included)

* Ratings up 1o 1% HP-120V & 3HP-240V

Multiple Horsepower Capability with Plug-in
Horsepower Resistor® (supplied separately)
Voltage Following

Contains the KB APRM (PATENTED) which
provides Instant Anti-Plug Reversing and Solid
State Dynamic Braking.

Adjustable ACCEL and DECEL.

Provision for AC Line and Armalture fusing (fuses
supplied separatley) *Patented

£:1988 KB ELECTRONICS, INC

PENTA | ¢

See SAFETY WARNING on page 18.

-]JPOWER" !

A COMPLETE LINE OF SCR DRIVES
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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 vollage. (See electrical rating chart page 4)

2. Install the correct Plug-in Horsepower Resistor® (supplied separately) according to input voltage and
motor horsepower (see charl, 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 52 to 53 to activale 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 B)

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 limittorque): 65% For detailed
MAX (maximum speed): B65% ACCEL (acceleration start): 20% instructions
IR {IR compensation): 25% DECEL (deceleration): 20% see Sec. |l
FOR TECHNICAL ASSISTANCE CALL TOLL FREE (mr gﬁ‘gﬂw) 1-800-221-6570
PLUG-IN HORSEPOWER S

RESISTOR®

A Plug-in Horsepower Resistor™ musl be installed 10 maich
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.
(MAC)™" (VDC) (AMS AMPS) |(AVG. AMPS)| HP |(AMS AMPS)| (AVG. AMPS) | HP

KBPB-125 120 80-130 12.0 B.0 I 24.0 16.0 1%

KBPB-225 240 180 12.0 8.0 1V 24.0 16.0 3
TABLE 3. GENERAL PERFORMANCE SPECIFICATIONS
Speed range (ratio) ................... 50:1 ClLtorque range (% full load) . . 0-200
Load regulation—armature feedback (O-full Accel time range (O-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 (O-full Min. speed trimpot range (% full speed) 0-30°
load, 50:1 speed range) (% set speed) ... ... 1" Max. speed rimpot range (% full speed) 50-110"
Line voltage regulation—armature feadback IR compensation Irimpot range
(at full Inad, +10% line variation {(at specified full load) (voits) ... _. 0-24
(% base speed) ... _...... %" Maximum allowable ambient lemperature
Line voltage regulaimn—tachumeter feedback at full rating (°C/°F) ............ 45/113
{at full load, +10% line variation Tachometer leedback inpul volts
(% set speed) . . W' (per 1000 RPM) (VDC) ... .. ... ....... 80
Control linearity [% spaad vs. dial rulahnn] 2 Maximum number of starts/stops or

reversals (operations/min.) 10°*

* Performance is for SCR raled PM motors only. Lower performance can be expected with ather motor types. Factory setling
is for 3% load regulation. To obtain superior regulation, see Sec Il F Other factory trimpot setlings are as follows: CL-150%
FL. Accal-1 sec., Decel1 sec., MIN-{0}speed, MAX-lull speed & IR-6 volts.

** Rating Is based on a brake time of (1) second. For increased operations per minule or longer brake lime, consull faclory.




TABLE 4. PLUG-IN HORSEPOWER

RESISTOR® CHART
¥
HORSEPOWER RANGE"" ot
Armatune Armature Resisior®
Uﬂéﬁe Ypltage Resistanto KB
20-1 D 180V DC Value (Ohms] PiN
11001150 150-1125 1.0 SE33
14601430 1251115 51 BE34
14301120 1115=1114 a5 9835
120-112 W0~ 16 25 89836
112-1/8 116174 18 8837
1/8-145 1/4-1{3 1 9838
14 2 05 2833
11 ara e LY BE40
12 1 025 S84
T 1-142 Q18 842
| R - A A0 9843
=12 < Q06 8850

° Motor horsapowar and armalure witage must be spacilied when
ordenr] &0 thal proper resisior will be supplied.
"* Fot overlapping molos horsapower range use lower value Plug-in
Horsapower FAasistor,
' Auxiliary heatsink must be used 10 achieve HP rating

FIG. 1 FEATURES AND FUNCTIONS

{1) Barner Terminal Block {7} Plug-in Horsepower
{2) AC Line Fuse Resistor® (supplied
(supplied separately) gaparately)
(3) Trimpols: Min, Max, CL, IR {8) "Brake" LED
(4) Trimpotls: Accel, Decel {9} Armatura Fuse (supplied
(5) Trimpotl: Aux Speed saparatel
16, Dvnarmic. Breke Resistor P ¥) 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:
* 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 1o load, line voltage, or
temperature variations are held to mininum levels.)
« High Quality Components
Selected and tested for proven dependability.
* Jransient Protection
Used 1o prevent failure of the power bridge circuit caused by voltage spikes on the AC line.
* High Reliability
When used in accordance with the instructions included in this manual, the KBPB®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 Reguirements. 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 mator to smoothly accelerate from 0-full speed over a time period of .2-10 seconds. The "ACCEL"
is factory set at 1 second.

D. Limitations in Use. The KBPB®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.

| use in explosive atmosphere,

CAUTION: Consult factory before using on constant horsepower applications such as saws or drill presses, Do not

| CAUTION: Be sure the KBPB™is used within s max. ratings. Follow all installation instructions carefully. (Refer

| 1o Seaction 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 1o 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™can be connected 1o a standard 120V or 240V 50/60 Hz AC line [Be sure the AC
input voltage correspands to the control voltage rating and the motor rating (e.g. 90-130VDC
motor on 1200AC and 180VDC motor on 240WAC)H).

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—5ee Fig. 3.

TABLE 5. MINIMUM SUPPLY WIRE SIZE REQUIREMENTS

MAX. MAX. MAX. | MINIMUM WIRE SIZE (AWG) Cu Only
MOTOR MOTOR MOTOR MAX. MAX.
AMPS HP HP 50 FOOT 100 FOOT
{DC AMPS) ooV 180V RUN RUN
6.0 142 1 16 | 14
12.0 1 2 14 | 12° | = Maximum recommendad wire size
16.0 11172 3 12 l 12
FIG. 3 CONNECTION DIAGRAM
Li Le A, A Fo F= B B P 1, Id 3 5 53 5
GGGDGGDGGDGGDGG
P

c;.:::: slfeliollollaliol e REMOTE

JUULLITLIIT ™

Fwd=Bria-Rev s
o  Fiad e tieneter et
moture  Fieid olentionete 1 {IPDT Swtchi**  Speed

* For delailed connection diagrams see KBEPB connection diagrams. ™" Since only 10 ma of current 15 swilched, any swilch
g8 orrelaycan be used excep! a solid state lype or relays with capacitors or R-C networks (snubbers) across Ihedr conlracts




CAUTION: If control s wired to a iransformer, |t is advisable to switch the secondary to disconnect power. If the
primary is switched. additional snubber capacilors may have to be added across the translormer oulput 10 prevent
damage 10 the power bridge

| CAUTION: Do notl bundle control wires P, Py, Py, 1, 1, 5,-5, wilth line or motor leads If wires are over 187, use
| shielded cables

C. Voltage Following. All models can be controlled with an isolated analog reference voltage
g]g}—ﬁ‘v'DC'_i in lieu of the main speed potentiometer. The voltage is connected to P,(+) and F-.

he contral output voltage will linearily follow the inpul 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 o process controllers and microprocessors.

CAUTION: 1 The voltage leeding P, and F— must be isolated Irom the AC line, Do not ground P, or F— 1o sel
| up a zero of ground relerence
2. Do not bundle signal wires to P, and F= wath AC line or molor connections. |l signal wires are over
18", yse shislged 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 detective. 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 1115 33 1/2
1/20 1110 5 3/4
1/15 118 65 1
112 1/6 85 1-1/4
1/8 1/4 1.3 2
1/6 1/3 1.7 2-1/2
114 1/2 25 4
1/3 3/4 3.3 5
1/2 1 5.0 8
3/4 1-1/2 7.5 12°
1 2 10.0 15
1-1/2 3 15.0 ik

* Also used as AC Line Fuse.

NOTES:

1. AC Line Fuse is chosen according 1o
the maximum rating of the control:
12 Amp fuse for all motors up to %
HP-90V and 12 HP-180VDC.

25 Amp fuse for all motors 1 and 1%
HP-9OV and 2 and 3 HP-1BOVDC,

(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 consisten! 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 NI—ADJUSTMENTS AND CONTROL FUNCTIONS —See 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 1o change the speed from other than 0-full speed.
The Acceleration (ACCEL) trimpol is provided 1o allow for a smooth start over an adjustable time
period each lime 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 lo 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 1, is shorted 1o 1, the control will coast down to zero speed. The Cur-
rent Limit (CL, or torque output) adjustment is factory sel (0 approximately 12 times the motor
rating. The IR Compensation (IR) i1s 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 tnmpot which is used to preset a fixed
speed for either the forward or reverse direction (see KBPB connection diagrams for additional
information),

NOTE: In order for the IR comp and CL rimpot sellings 10 be correct, the proper Plug-in Horsepower Resisior®
muyst be insialled lor the particular motor and input voliage being used. Do nal altempl 1o change the sattings of
ihe Inmpols unless apsolutely nacessary since they ara faclory adjusted to near oplimum seltings

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

Fig. 4 ACCEL/DECEL .|
TRIMPOT ADJUSTMENT  wew

£ IELC.
CAUTION!

L]
o B

|PM motors only]. Adjusting the accel ime — 3 W

baelow 5 seconds increases infush curment.

It may be necessary to measure the peak il v
inrush curren! and consull with motor man- 18 e o 3Ee
ufaciurer since field magnel demaqneliza. o

hon may occur

ACCEL




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 A d,ustment. Turn Speed Control Knob to full speed (maximum CW posi-
tion). Adjust max. speed trimpot to new desired setting.

NOTE: Do not attemp! 10 adjust 1he max. speed above the rated molor RPM since unstable molor operalion may
occur. For mederate changes in the max. speed, there will be a slight effect on the min. speed setling when the
min. speed Is sel al zerc. There may be a significant variation n the min. speead setting f the min. speed s al 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 position). Then ad-
just the min. speed trimpot to the desired setting.

NOTE: The min. speed adjustment will aflect the max. speed selling. Therefore, il i5 necessary 1o readjust the max
speed alter the min. speed, and It may be necessary 1o repeal the sequence unbl both the mm. and max. speeds
are sel 10 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
10 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 correc! value Plug-in Horsepower Resistor® must ba installed in order for the CL and IR comp. to operale
properly.

To set the CL to factory specifications adjust as follows:

1. Set 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).

NOTE: If anly an AC ammeler is available, it can be installed in series with AC input line. Follow above instruclions;
nowever, set AC amperage al .75 limes molor raling

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 % of full setting). The control 1s 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: Excassive 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 unioaded speed per step 1.

3. Remove load and recheck unlpaded RPM. If unicaded 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 KEMM speed control module. By using terminals S,,
3, 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® trnimpot R11. This voltage is used to preset a
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Jog or Run speed, either in Forward or Reverse direction. INHIBIT "¢ maxe 10 sTOP 5
(DECEL Trimpo! does not affect the brake time.)

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

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

control will be in a "'Brake'' mode. The brake circuit consists of 1 Iz 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.) MO

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 5,, 5.. 5,, approximately 10ma of current with full molor voltage may be pre-
sent, Other terminals {1, 1,. P. P,. P, and S;) are low vollage to each other. but line voltage to ground. Any switch
or relay can be used for swilching except solid stale relays or conlacts with A-C networks (snubbers) S, and S,
musl be opened belore S, and S, are closed and vice versa

The following wiring diagrams are presented to p p L M BoEE B
demonstrate the capabilities of the KBPB. St ) o = P T 1 o ) e e
A. Forward-Brake-Reverse with Single Poten- A [ ‘ Slelal=le ]
tiometer. Use an SPDT ON-OFF-ON switch. et ] ' =
Close S, and S, for motor to run in FWD direc- T ‘ ‘
i

tion. Open S, for Brake. Close S, and S, for
motar to run in Reverse direction. If Brake posi-

tion is not required, an SPDT (non-center OFF) _ | —t g
may be used. This provides instant Anti-plug s SR N — - O
Reversing. e | B 1\ 4 o |




B. Forward-Brake-Reverse with Adjustable '~ % " ™ L T S S % S -
Reverse Speed. Reverse speed is adjustable ? O|0|0|O0|C|0|C|O0]0 iy
with the trimpot on the APRM® board. Use a

DPDT ON-OFF-ON switch. In the Forward direc- ClOI1O[QIQ|O[O|O]O[O

» " TERRST 53

tion, the remaote speed pot is used. In the Reverse o
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

- _é-

in Forward or Reverse position, a separate Brake .
function is required, S, may be interrupted using ks
a limit switch or relay. (For remote reverse speed

pot adjustment, see Wiring Diagram C.) ' s

C. Forward-Brake-Reverse with Run-Brake- Li;:lllplu'[ — SW 1 = Y

Jog. Jog speed is adjusted with remote speed
pot. For SW1 use an SPDT ON-OFF-ON switch. - p p, p,
For SW2 use DPOT ON-OFF-ON with momentary {

FWD

BRE

return from Jog position. (For non-remote Jog
speed use trimpot on APRM® , see Wiring
Diagram B). J
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  rup f—rin— !
pot is used, In the Jog mode P, is connected to 5K POT FwD RUMN
S, and the Jog pot, located on the APRM® | is i N i g_
used for speed adjustment. If Brake position is ‘ et

not required, a DPDOT switch (non-center OFF) Rev Lass - rEv O—1 WO oo O—
may be used. If, while in Forward or Jog position, Sk POT Sw ol S 2

Olololo DIA.
O

RS,
I
|
|

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 Sl-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 conneclor into the SI-3.

The SI-3 is activated by applying an anal
voltage of 5-10VDE to tgrmiani;!z Sg . 5, for ff?ﬁ
ward, or 55, S, lor reverse. The KBPB with the

| | DIA.
\\F Ple(® 1|0 |S)|S|s]s D
r =[Pl Ef3 |t l&]3]4
. .[l l I
et
. _ =
i’é E |
—— BRE
B |
AR —0 o~ x;
POT swi

SI1-3 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.

FWwD=-BREK-REY CONTROL USING PROGRAMMABLE CONTROULLER

1 1 PC CONTACTS

S-10v |+ I <y s
al-3
o 5 l 10 KBLC-R
' P
s2 g ) Pl

-
P,

Fwih-BRE-REW aND DuaL SPCED CONTRO.
L 1 1 1P contacts
T <] 51 - —
L5 | 5K { L_l:'].E"J_ KBLLC-R
1 b & e o=
. 1] =—=H ——  KBPB
. 52 53
l & 16 P2
5 |¥BSI-2400g F_
|




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
o 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, cul jumper J1 on Printed Circuit Board.
(Note: On Model KBPB-225, J1 is an 82K resistor)
(2) Connect tach as follows:
(a) 7 voits/1000 RPM Connect (+) lead to Terminal “'T"
Connect (-) lead to Terminal |, or F- : -
(b) 50 volts/ 1000 RPM Connect (+) lead to Terminal **B"" R e R TR
Connect (=) lead to Terminal |, or F-

Note: The tachometer vollage 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 mus! be used. Install the resistor (RY) in
series with positive ( +) tachomater lead and the 7V input on the control. The value of RT may be calculated using
the following tormula. RT = [1.26 x VT x S - 15,900]
V1 = Tachomeler voltage in volts/1,000 RPM
S5 = Base speed of motor in BPM
Example: Suppose you have a 3600 RPM motor with a 20 volt/1,000 RPM tachometer:

AT = 126 x 20 x 3.600 - 15800 = 74,820
Choose the closest Y2 watl resistor value,

which is 75,000; therefore, Rt = 75,000
~ H—{1 ,
R
T
SPELD Sk
CONTROL
Fe=3 B
TACHOMETER COMNECTION 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 10 0 speed. Two-speed operation can be obtained by setting the MIN speed
to the desired level.

ENABLE take 10 Run

A+
AREM
P3I P2 Fl a-
oK SPEED POT
ﬂ;ﬂ_«h SAFETY WARNING—PLEASE READ CAREFULLY

This produst should be serviced by a qualified technician, @lectrician or electrical maintenance persannel familiar
with its operation and the hazards involved. Proper installation (see instruction information which accompanies prod-
uet), which includes wiring, mounling in proper enclosure, fusing or other overcurrent protection and grounding,
can reduce the chance of electric shocks, firas or explosion in this product or products used with this product, such
as electric motors, swilches, coils, solenoids and/or relays. Eye proteclion must be worn when working wilth control
under power. This produc! is constructed of materials (plastics, metals, carbon, silicon, ete) which may be a polen-
tial hazard. Individual malerial salety data sheels (MSDS) are available upon requesl. Proper shielding, grounding
and filtering of this product can reduce the emission of radio frequency inerfarence (RFI) which may adversaly
afllect sensitive alectronic equipment. Il infarmation 15 required on this product, contact our faclory. 1115 the respon-
sibllity of the equipment manufaclurer and individual installer 1o supply this sately 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
HP. 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
IS reached, an oulput 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 tnmpot 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

:{jE_.SfSHUHEIEU}. which can be further adjusted with a built-in trimpot. See page 20 for connection
jagram.

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
10 the reversing control. See Fig. for correct connection diagrams (used for KB Models KBPB
and KBCC-R suffix). See page 20 for connection diagram.
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SECTION V. TROUBLESHOOTING GUIDE

Thae following Troubleshooling Guide is intended for use by a qualified technician. The Guide is designed to isolate com-
mon malflunctions of the KBPB andfor motor, It should be used with Lhe pars lists and schematics contained in this manual,

1

SYMPTOM
Molai coss nok fun

POSSIBLE CAUSE

. AC woltage nol brought 1a L1, L2

lafminals

CORRECTIVE ACTION

. Correct wiring 1o control.

2. Blown ling ar armature fuse. 2. Roplace blown luse with proparly
rated JABdype. If fuse blaw dug 1o
miswiring. speed contrgl module
may b0 dolocing
3 Speeqg control knob set 0 O 3 Turn knob CW 1o start molor
4. Dolactoes maolod 4. Chack lor cefactiveg molor, worn
5 Plug.-in Horsepowdr Resisior not brushes, oic. Replace motor,
instalied. 5. Install propet $izé Plug-n
Horsepower Resistor
2. Molor hums, of funs al wary Iow . Low wvollage 1. Chack ling wollage at conlral and
spead (with control knob set a rewing as regquired.
high numbary or motor sliews 2. Qwarload condition: contral IR currant _ _
down substannally when lead is limil mode (TL) 2. Aeduce loading, CL rimpat solling
applied itnmpot nol sot correctly) may have (o b ncreased,
See Soction IV
3 Piug-in Horsopower Resisior 3. Install propor 512 resision
M oorroet SiId
4. Incofract wiring. Armalure and 4, Corract winng (armafure has
shunl conneclions interchanged krwet rosistanco than hield).
(shunl mowos only)
3. Eralic melor performance. 1. Dafective molor, worn brushes éic, 1. Fepair mddr
2. Qwarload condilicn. 2. Hemowvp ovorload.
3. Plug-in Horsopawar Resistor 3. Replace with proper size.
Wrong Si2e,
a4, A comp andior CL trimpols 4, FAeadjust Inmpols as par Sechan 1Y,
nol 500 properly,
5 Delective speod controd module S Replaco module
4 Motor continues 1o run whan 1. Min specd impot not set 1o full 1. Readust min. rimpot.
speed coniiol knob it set to O COW posilion
2. IR comp tnimpol £00 100 high, 2. Lowoer IR comp tnmpot solling.
& Motor will not fun in enher (o 1. Incorrect winng or faulty raversing 1. Correct wiring. See KBPB connec-
ward of roverse direchion swilch tion diagrams.
2 Defective APRIM" 2. Roplaco APRM*
6 Mo Braking action in brake mode 1. Incerrect winng. 1. Carrecl wiring.
£ Daefactive brake resisior. 2. Raplace rosistor
3 Defective APRM" 3. Replage AFPAM®
7. MGIor runs i wrang direction. 1 Armature lgads raversed i. Beconnact armalure Teads



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

CKT. REF. VALUE/RATING MFG,. TYPE FUNCTION
C1 0.01uid-25V Ceramic Tubular Copocilor
Cl14-14,18 0.01ufd-25Y Caramic Tubular Capacilor
C2 1.5ufd-50V Elactrolytic Capacilor
C3 0.47uid-50% Film/lytic Capaocilor
C4 0.33ufd-50V Matal Film Copocitor
C5 0.033ufd-50V Matal Film Copaciter
C&,8,10,12,24 0.022uid-25Y Ceramic Tubular Caopacilor
C7 0.1ufd-50V Matal Film Capacilor
C2.11,13 0.01ufd-50V Matal Film Capocitor
C17 4. 7ufd-35Y Electrolytic Capacitor
ci9 100-Dufd-35V Electralytic Capecitor
C20 0.04 7ufd-50V Metal Film Capocitor
C21,23 A uld-250VDC Metal Film Copacitor
22 0.022ufd-50V Metal Film Copacitar
D1-D10 1A-600V 1 N40055GP Diode
D112 1.5A-600V IN5397GP Diode
D13, D14 25A-600V DA&D25L Powar Diode
D15 1 SA-600V D&OY 5L Power Diode
1C1 LM3SEP Duel Op-Amp
|C2 LAM324 Glvad Cgp -Amp
11 22 AWG Jumper
LED] I5MA-30med MY5753 CL Indicalar
MOV1 150V VISOLAT0A Tronsianl Supprassor
Q1,3 0.6A-40V 2N4403 Smoll Signal Transistor
Q2 0.6A-40V 2MN4401 Smoll Signol Transistor
24 0.8A-50V 53475101E smoll Signal SCR
R1° 10K-0,33W-10% PTC-10YY Mox Trimpot
R2 SK-5W-20% Maoin Speed Pot
R3 25K-0.33W-10% PTC-10YY Min Trimpot
R4 J3K-0.25W-5% Carbon Film Resistor
RS,16,18,27 A7K-0,25W-5% Carbon Film Resistor
R28,30,31 47K-0.25W-5% Carbon Film Rasistar
Ré& 24K-0.25W-5% Caorben Film Rasistor
R7,12 3.3K-0.25W-5% Carbon Film Resistor
RE SO0K-0.33W-10% PTC-10YY Accel Trimpof
R9 S00K-0.33W-10% PTC-10YY Dacel Trimpot
R10,41 1K-0.25W-5% Caorbon Film Resistor




SEC.

Vi.(D) 120V SPEED CONTROL MODULE PARTS LIST

CKT. REF. ?ALUE{H_ATIHG MFG. TYPE FUNCTION
RI1T S546K-0.25W-5% Carbon Film Resistor
R13,23,35 22K-0.25W.5% Carben Film Resislor
R14,32 2.2M-0.25W-5% Carben Film Resislor
R15 1M-0.25W-5% Carban Film Resislor
R17 4. 7TK-IW-5% MO-3 Resistor
R19A H2K-0.25W.5% Coarban Film Resistor
R198 12K-0.25W-5% Corbon Film Resistor
R20 3. 9K-0.25W-5% Carbon Film Resistor
R21* 0.006 ohm-1.0 ahm-5W-5% Wire Wound Plug-in-Horsepower Res,
R22,24,34 100K-0.25W-5% Carban Film Rasistor
K25 3.3K-0.25W-5% Carbon Film Resistor
R26 47 ohm-0.25W.5% Carban Film Resislar
R29 25K-0.33W-10% . PFTC-10YV CL Trimpot
R33 10K-0.33W-10% | PTC-10YY IR Trimpot
R34 1.0 ohm-0.25W-5% Carbon Comp. Resislar
R37 1.8BK-0.25W-5% | Carbon Film Resistor
R38 6.8K-0 25W-5% Carbon Film Resistar
k39 1K-0.25W-5% | Flameproof Resistor
R40 4. 7K-0.25W-5% | Carbon Film Resistor
SCR1,2 25A-500V | S&025L Fower SCR
T 1:1 KB Slondard Pulse Translormer
Z1 12V-1W-5% TN4AT24A Zaner Dicde
L2 2VIW-5% IN4TABA Zener Diode
£3 18Y-1'W-5% | TN4746A | Zener Diode

CHANGES FGR Eﬂﬂv SPEED CﬂHTEDl M.t".‘l DI.II.E
Cc21 ﬂd?ufd JEID'I-"D(: Mﬂlﬂi Fl|m Copacifor
C23 047 ufd-250VAC/430VDC Rito or Wimo Caopacilor
n B2K-0.25W-5% Carbon Film Rasislor
MOV 275V V275LA20A Transien! Suppressor
R17 12K-7W-5% * CW.7 Rasistor
R19A H2K-0.25W.5% Carban Film Resistor

* Components whose valuefraling may wary wilh apphcahion




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

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION
c1, 11 0.01MF-50V-20% Coramic Disc Capacitor
C2 .58 0.01MF-50V-20% Ceramic Axial Capacitor
C3 10.00F - 100V-20% Elsctroltic Capactior
Cd 15.0MF -35Y-20% Elecliollic Capacitor
Ca, 0 0. 4TMF-50V-20% Elscirolytic Capacilor
ca 0. IMF-250V-20% Mylar Capacdor
D1-11 1A-600P IV 1N400SGP Diede
D12 SA-500P 1V MISE Dicda
LED1 A5mA-30moed MYS7E3 Brake Indicator
01, 6 E00mADC 40VDC 2N4401 Bpolar Transistor
Q2. 3 300mADC-350VDC MPSA4S Bpolar Transistor
04 S00mADC-40VDC 2N4403 Bpolar Transistor
A1 1 5K-0.25W-5% Caon Film Resistor
A2 & 6K-D.25W-5% Carbon Film Resistor
A3, 8 15K-0. 25W-5% Carbon Film Resistor
R4, 11 10K-0.26W-5% Carbon Fidm Resistor
RS 15K-5W-5% Wire Wound Resistor
AE I9K-0.25W-5% Carbon Film Rosistor
R7 3 3K-2W.5% MO.2 Resislor
g 4 TK-1W-5% MO-1 Resistor
R10, 1B 470 ohm-0.25W-5% Flamagwcol Resistor
Ri2, 15 19 22K-0.25W-5% Carbon Fdm Resstor
Ri3, 16 -0 25W. 5% Carbon Film Resislor
R4 10K-0.33W . 20% Piher-PTC10YY Jog Trimpot
17 33K-0.25W-5% Caton Film Resistor
A2z 10 ohm-30W Wire Wound Brake Resmior
H¥1 204- 110V 0DC PBSBYR11D2B1D1 OPDT Ralay
SCHY 15A-600Y SEO1SL Powar SCR
21 T.5Y-0.5W-5% 1NS2368 Zoner Diode
22 THY: YW-5% IN47TG1A Zoner Diode
Filt 22V 1W-5% . 1h4 7484 Zonar Dioda

CHANGES REQUIRED FOR APRM-2C—240V

A7 10K-3W. 50 KO3 Resislor
AY1 208220000 PRESEFANDIE DN COPOT Relay
R22 20 onm-B0wW Wire Wound Brake Resistor




ACCESSORY ITEMS FOR KBPB AVAILABLE FROM YOUR DISTRIBUTOR

Auxiliary Knob/Dial Kit Potentiomaetar kit Sl-3 Isolator
Healsink Part No. 9832 Part No. 9831 for §,, 5., 5,
Fart No. 9861 Part No. 9447

LIMITED WARRANTY

For a pencd of 18 months from date of orignal purchase KB will repair or réplace without charge devices which our examination
proves 1o be delactive in material or workmanship, This warranty is valid If the unil has nol baan tampered with by unayihorized
persons, misused, abusad, or improparly installed and has been used in accordance wilh the instructions andfor ratings sup-
plied. Tha aforegoing is in lieu of any other warmmanly or guarantes expressed or implied, and we are not responsible for any
expanse (including installation and removal), inconvemenca, of consequantial 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 warranty so that
Lthey may not apply o you. In any even, KB's total liability, under all circumsiances, shall not excead the full purchasa price
of this unit, (Rev. 10f84)

Tha information contained in this brochure is intended to be accurale. However. Iheé manufacturer relains the right 1o make
changes In design which may nol be included herain.

- KB ELECTRONICS, INC.
12085 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

www kbelactronics com
A402104 PC 2.5M 2402




