


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
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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
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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.



Connections for Reversing Controllers
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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




