


[E] Overload Protection The KBAP-2400D 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 connection,
KBAP-240D operates by sensing current in the armature circuit. When the preset level is reached,
an output relay trips, An adjustable time delay (.2-15 secs.} is incorporated, which eliminates nuisance
tripping. Manual or automatic reset s provided al the user’s option along with an LED, which indi-
cates when the presel current level has been reached. In addition, a Hysteresis 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-2400D 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 (2.5/5/10/15/20), which can be further
adjusted with a built-in trimpot, See page 18 for connection diagram.

REVERSING APPLICATIONS. The KBAP set for Internal Sensing is suitable for unidirectional current
only. Therefore, reversing controllers utilizing relays or reversing modules cannot be connected directly
to the KBAP. For these applications the KBAFP must be connected between the speed control and
reversing module. For external Sensing the KBAP can be connected directly to the reversing con-
trol. See Fig. for correct connection diagrams (used for KB Models KBPB and KBCC-R suffix). See
page 18 for connection diagram,
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SECTION V. TROUBLESHOOTING GUIDE

The following Troubleshooting Guide is intended for use by a qualified technician. The Guide is designed to
isolate common malfunctions of the KBPB andfor motor. It should be used with the pans lisls and schematics

contained in this manual.
SYMPTOM
1. Molor does not run,

2. Motor hums, of runs al vary
low speed (with control knob
sel at high number) or motor
slows down substantially
when lpad is applied,

3 Ematic motgr performance

b g

o

POSSIBLE CAUSE

AC voltage nol brought to L1, L2
terminals.

Blown line or armature fuse.

Speed control knob set to 0.
Defectiva motor,

Plug-In Horsepowar Resistor®
nol nstalled.
Low vollage.

Overload condition; control in
current limit mode (CL)
(trimpot not 58l corracthy),

o B

CORRECTIVE ACTION
Correct wiring lo control.

Replace blown fuse with properly
rated 3AB-type. If fuse blew due to
miswiring, spead control module
may be defective.

Tern knob CW 1o start molor.
Check for defective molor, wom
brushes, eic, Replace motor,
Install proper size Plug-In
Horsepower Resgistor®

Check ling voltage at control and
rewirg as required,

. Reduce Joading, CL trimpot setting

may have 1o be increased.
Sea Section IV.

3. Plug-in Horsepower Resislor™ 3. Install proper size resistor
not correct size.
4. Incormec! wiring. Armature and 4, Correcl wiring {(armature has

—_—

£ M

shunt connections inlerchanged
(shunl motor only)

. Defective molor, warn brushes

alc.

COwverload condition

Plug-in Horsepower Resistor®
wrong size.

A RIS

lower resistance than field).

Repair moior,
Remove averload.
Replace with proper size.

4. IR comp andior CL trimpols Readjust trimpots as per Section IV,
nol sat properly
5. Deleclive speed control module, 5. Heplace module,
d. Molor continues to run whean 1. Min speed Irimpol not sét to full 1. Headjust min. trimpaot

speed control knob is sello 0.

5 Motor runs in wrong direction,

2.
1

CCW pasition.
IR camp rimpol se 100 high,
Armature leads reversed.

2.
1

Lower IR comp tInmpot setting.
Reconnec! armalura leads.

The lollowing portion of the Troubleshooting Guide refers 10 ""R"-suffix models only.

1. Motor will not run in either
forward or reverse direction.

1

Incorrec! wiring or faulty
revarsing switch.

1

Correct wiring. See KBCC-R
connection diagrams.

2. Delective APRM® . 2. Replace APRM*®

2. No Braking action n brake 1. Incorrect wiring 1. Correct wiring.
mode 2. Detective brake resistor 2. Replace resistor.
3. Defective APRM® . 3. Replace APRM®™



FIG. 5 INTERNAL CONNECTION DIAGRAM
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SECTION VI. (B) SPEED CONTROL MODULE SCHEMATIC*
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SECTION 1V, (C) APRM?® SCHEMATIC—(patented)
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SEC. VI. MODEL KBMM-125 PARTS LIST

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION PART NO.
i 0.0 uld-25V Ceramic Tubular Capacitor Al 4831
c2 1.5uld-50V Electraiytic Capacitor A1INE
C3 0. 47uld-S0V Film/Mytic Capacitor A1 2500
L= Q. 33utd-50V Metal Film Capacitor A1 OZI3
s 0.033ufd- 50V Matal Film Capacitor A10203
C6.68,10,24 0.022uld-25V Ceramic Axial Capacitor Al4832

| C7F 0.1uld-50V Metal Film Capaciior A10210
| 511,13 O.01uld-50W Metal Film Capacitor A10201
C12 0.015/0.022uld-25V Ceramic Axial Capacitor A145833
Cl4-18,18 0.01uid- 25V Ceramic Axial Capacor Al4E3
ci17 4, Tuid-35Y Electrolytic Capacitor ATIIES
19 100 0-uid-35Y Electroltic Capactor AT
C20 0.0 7 utd- 50V Matal Film Capacitor ALD205
iy i | 0.1 ufd. 250V Metal Film {Lupn:ﬂm AN10210
ce2 0. 0220 d-50V Meatal Fikm Capacaor Al D202
D-D1o 1 A-E00FP TN4DOSGP Diode ABADME
D11,12 1.54-600P1V 1NS3GTGP Diode ABBOT D
D13, D14 25A-600P1Y Deo25L Power Diode ABBOEZ
D15 15A:-800P1Y DEO15L Fower Dicde ABBOE
[y ] LM3sEF Cual Op=-Amp ATIO02
Ic2 LM3ZaN Quad Op-Amp AT 3004
JI 22 AWG Jumper ABBR2Z
LED1 3508 A-30mcd MYSTS3 CL tndicator ATd022
MOV 1 S0VAMS YISOLATOA Transent Suppressor ABB100
@13 GO0mA-40V 24403 Bipalar Transistor AT1002Z
I GOOmA-S0V FMN4400 Bipolar Transistar AT1O01
| Q4 BO0mA-S0V S34T510E Small Signal SCR ABSO08
A1 TOH-0. 323 10% PTC-10YY Max Trimpot ABDE1 3
A2 SKE-SW-10% Main Speed Pol AB0202
A3 25K-0.33W-20% PTC-1a%YV Win Trimpol ABET 4
[ R4 IIK-0.Z5W-5% Carbon Filmy Resistos ABZAN :
A5, 161827 47K-0.25W-5% Caroon Film Hesistor AE2347
[ REé Z4K-0,25W-5% Carbon Film Aesisior ABZIZ4
AT.12 3 IK-0 25W-5% Carbon Film Resntlor ABZEIA
Ha SO0 -0 33V 10% PTC-10YY Accel Trimpot ABGE1 B
| RS SO0K-0, 33W 10% PTC-10%W Decel Trimpaot ABOET B
| A0 41 1R -0 F5W-5% Carbon Film Resigior ABZHO
LR S0M-0 Z5W-5% Carben Film FAesisio ABZISH
R13,23,35 E2E-025W-5% Carson Film Resiztor AB2I2Z
| 14,32 2.2M-0.25W-5% Carken Flim Aesistor ABZFETD
| R1E TM-0.25W-5% Carbon Film Aesislor ABZE10
| 17 4 TH-3W-5% RG-S HAexizlor AB OO
: Fi1aa 2RO 25W- 5% Carkan Film Resistor AED M2
H1498 12K-0,25W-5% Carbom Film Resistor ABZI 2
| H20 3. 8K-0.25W-5% Carbon Film Hesistor AEZFTIG
R21" 0.006 ohm=1.0 ahm-5%-5% Wire Waolird Plug-in-Hormepowar Mo lktor
| H22.24,34 100K-0.25W-5% Carbomn Flim Fesistor ABZa10




SEC. VI. MODEL KBMM-125 PARTS LIST Continued

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION PART NO.
R25 3. 3K-0.25W-5% Carban Flim FResistor ABZ233
A26 47 ohm-0.25W-5% Carbon Fitm Resistor AB2047
R28,30,31 4TH-0,25W-5% Carbon Film Fesistor ABEZAT
R2g 25H-0, 33W-20% PTC10YY CL Trimpot ABDET4
R332 10K-0,33W-20% PTC-10YV IR Trimpot ABOE13
Rag 1.0 ohm-0.25W-5% Carbon Comp. Resigtor AB1041
R3? 1. BE-0.25W-5% Carbon Film Resistor ABZZ1H
Ras 6.8K-0.25W-5% Carban Fllm Resistor ABZ268
Rag 1K-0.25W-5% Flameprac! Resislor AB2E01
H4ad a4 THAD 25W-5% Carban Fiim Resisior ABZ24T
SCR12 258-600V S6025L Fower SCH ABSZSE
T1 11 KE Standard Pulse Transfarmaer AB4O02
F4| 12V-1W-5% IMN4T42A Zener Diode AT Z
Z2 22V 1W-5% IMA748A Zener Diode AT20Z22
23 18V-1W-5% IHde.EA Zener Diode AT2018
* Components whose valuel/rating may vary with apalication
SEC. VIil. MODEL KBMM-225 PARTS LIST
CKT. REF. VALUE/RATING MFG. TYPE FUNCTION PART NO.
ol ] 0,01 uld-25Y Ceramic Tubular Capacitor Al483%
Ci4-16,18 0.01uld-25Y Ceramic Tubular Capacitor A14831
o2 1.5uld-50V Electrolytic Capacitor A1325
c3 0, 47 uld- 500 Film/lytic Capacitor A1 2500
C4 0.33ufd-50V Metal Film Capacitor Al0233
C5 0.033uid-50V Metal Film Capacitor A10203
Ce 8101224 0.022uld-25Y Ceramic Tubdular Capacitor At de32
i &, 1 uld-50% Metal Film Capacitor AV0E10
C8.11,13 0.01 uld-50 Metal Film Capacitol AT10201
ca? 4, Tulg-35Y Electrobylic Capacitor A13355
19 1 00 O-ufd- 35 Electrolylic Capacitor A13700
C20 0.04Tuld-50V Metal Film Capacitor A1 0205
ca1 0.047uld- 400VDC Metal Flim Capacitor A10404
czz 0 oz2ulid-50Y Metal Film Capacitor F R Rl
22 D4 Tuld-250W ACEIOVIIC Hita or Wima Capacito A14547
D1-D10 14600 1 N40OSGP Diode AGEDIG
D11,12 1. 598800V THS3I9VGR Dipde AGE0T &
D13, D4 254500 Oe025L Power Diode ARG
D15 1 BA-S00Y De015L Power Dicde AGH0G1
I LM3SEP Dual Op-Amp AT 3002
Icz LM3a24 Quad Op-Amp AT 004
ol B2K-0.25W-5% Carban Film Resistor AG2IBE
LED1 A5MA-30mecd MVS7T53 oL Indicator ATa0E2
Q1.3 0.6A-40V 2M4a03 Small Srgnal Transistor ATI002
Qg 0,84 - 40 24401 Small Signal Transistar AT100T
04 0.8A-50Y S35 TNE Small Signal SCR ABS008
A1 TOE-0, 33W-10% PTC-10%Y Max Trimpal AGDETI
Rz SK-5wW-20% Main Speed Pot AE0E02
R3 SEK-0.30W0% PTC-10vY Min Trimpot AGDE1 4
2 F] JAK-0.25W-5% Carban Film Resistor AGZE3
RS.168,18.27 47K-0.25W-5% Carban Film Fesistor AG2347
R28,30,31 4TK-0.25W-5% Carbon Film Aesistor AS2347




SEC. VII. MODEL KBMM-225 PARTS LIST Continued

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION PART NO.
As 24K-0.25W-5% Carban Film Resistar AE2ADY
RY.12 3.3K-0.25W-5% Carbon Film Reszistor AGZ237
Ao EBOOK-0. 33W-10% FTC-10YY Accel Trimpol ABDBTA
A9 S00k-0, 33W-10% PTC-10YY Decel Trimpat ABDE18
R10.41 1E-0.25W-5% Carbon Fim Hezistor AE2210
11 SER- 0. 25W-5% Carbon Film Resistor AB2356
FH13,23.35 22K-0,Z25W-5% Carbon Film Resistor AEZXFZ
Fivad, 32 2.28-0 25W-5% Carbon Film Resistor ABZ5Z2
R1S 18-0.25W-5% Carbon Film Heszistar AGZ458
RigA BEK-0.29V-5% Carbon Film Aesistor AGZ3G2
Ri1aB 12K-0.25W-5% Garban Film Fesistor ABZ2312
Rz20 J.9K-0. 25W-5% Carban Film Resistor AE2230
R21= 0.008 ghm-1.0 ohm-5W-5% Wire Wound Plug-in-Horsepower Resistor
R22.24,34 100K-0,.25W-5% Carban Film Resistor ABZ2410
R2% 3.2K-0.25W-5% Carbon Film Resistor AS2F33
R28& 47 ohm-0,25W-5% Carbon Film Resislor AB204T
A28 25K-0,33W-10% PTC-10%Y CL Trimpot A0S 4
R33a 100, 220 1 0% PTC-10%Y IR Trimpot AB0813
Hag 1.0 ohm- 0. 25W-5% Carbon Comp, Hexistar AB1041
RaT 1. 8K-0.25W-5% Carbon Film Heszistar AB2218
R3n 6. BK -0 25W.5% Carbon Film Resistar A52 568
Rag 1K-0.25W- 50 Flameproot Aesistar AB2E10
40 4 TH-0.25W-5% Carbon Film Resistor AB224T
SCHY .2 25A-600W SE025L Pawer SCH ABHZES
™ 1:1 HKE Standard Pulsa Transformer ARADDD
&1 12V 1 W.5% THATAZA Tenef Diode AT2012
' 22V 1W-5% THAT7 AR Zanipr Diode AT 2022
ik | 18V-1W-5% TH4AT4BA Zenal Diods AT2018

" Component whose value andfor rating may change with application.
SEC. VII. APRM-2C-120V PARTS LIST

CKT. REF. VALUE/RATING MFG. TYPE FUNCTION PART NO.
c1,11,12 0.0 1MF-200V-20% Caramic Disc Capacitor A14805
C2.56 O.0TMF-50V-20% Caramic Axial Capacilor A14831
C3 10.0MF-100V-20% Electrolytic Capacilor A13720
C4 15.0MF-35V-20% Electrolytic Capacilor A13365
c7 1.5MF-35V-20% Electrolytic Capacilor Al13216
C8,10 D.ATMF-50V-20% Electrofytic Capacitor A13348
o] 0. 1MF-250Y-20% Metas Film Capacilor A10210
01-4,6-11 1A-G00PIY 1NADDSGH Ciode AGBO1E
D1z 5A-500P1YV ATSE Dioda AGBOS55
J1 22 AWG Jumpar ABga22




SEC. VIll. APRM-2C-120V PARTS LIST Continued

CKT. REF VALUE/RATING MFG. TYPE FUNCTION PART NO.
LED A5mA-30mea MVYSTSI Brake Indicator AT40Z2
01,5 BOOmA—40Y 284401 Bipolar Transistor AT
23 300mA-350V MPSAAS Bipolar Transisios ATIDA
04 E00mA- 400 2M4403 Bipalar Transistor ATI00:
A1 1.5K-0.25W-5% Carbon Film Flosistos ABZ215
Rz & BH -0, 25W-50: Carban Film Flesistor AGZ258
R3.8 15K -0 25W-5% Carbon Flim Resistor AEZI15
R4 11 10K 0 25W-5%: Carbon Film Resistor AB2310
As 15K -5WW-5% Wira Wound Aesistor ALTODT
As 9K =0, 25W. 5%, Carbon Film Hesisior AG2IAG
A7 3 3E-2-5% MO=2 Resistior AEBE33
[25] i, TR-1"W-5% MO Hesistor ABSRTT
R10,18 470 ohm-0.25W-5% Flameproo! Resistor AB2G01
At 10K -0 25W 50 Carbon Film Raststor AGZID
R12,15.19 PR =0 25W 5%, Carban Film Fesision ABZY2D
13,16 &, TH-0.25W-55%; Carbon Fibm Fesistor AE2D4T
Ri14 10K-0. 33W-20% Piner-PTC10YY Jog Trimpot ABDET1E
R17 AIK-0.25W-5% Carbon Film Rasistor AG2333
R22- Wire Wound Brake Resistor
A1 204-110VDC PESETRI1DZBIDN DPDT Relay ATTE21
SR 1 5A-G00Y SanisL Power SCR ABTT58
Zi T 5W-0.5W.5% INS2368 Lanat Diode AT2007
Frd 75V - 1W.-50% 1N4TEIA Zenar Diode ATZOTS
23 22 -1W-50% 1H4T48A Zened Dipde Atanae

CHANGES REQUIRED FOR APRM-2C-240V
Ry 10K -3W-5% MO Resistor ABETE?
HY H0A-220VD0 FESaFR1IID2BIDA DPDT Rolay ATTRIE
* Component whose vaiue andfof raung may change with apphcation
*R22 USAGE BY MODEL
Model Value (ohms) Wattage Part No.
KBPB-125 10 ohm Hw ABT24T
KBPB-225 20 ohm BOW  (2-10 ohm-30W in Serles AET24T
KBLOC=125R 10 ahrm TOw AGTID
KBRCC-225R 20 ahm 140W (2-10 ahm-70W In Seres AGTI10
KBPC-116MAJ 10 ghrm EOW.  (2-5 ohm-25W In Series AGT 205
KEBPC-11EMRA. 20 ahm 50W  {(2-10 ohm-25W in Serias AGT210




OTHER ITEMS FOR KBCC AVAILABLE FROM YOUR DISTRIBUTOR

KBAR-2400 rnobDial Kit Fowennometer KH KBS -240D0 S1-3 1solator
Parl Mo 9108 FPart No 3832 Parl No. 9831 Signal 1s0]ator for 8, 5,4, 8,
Parl Mo, 3437 Pari Mo, 9447

LIMITED WARRANTY

For @ period of 18 months from date of original purchase KB will repalr or replace withoul chargs dovices which Dur faaminalion
proves 10 be delactivi in matadial or workmanship. This warranty is valid if the unil has not been lampered with by unautharized
parsons, misused, abused, of impropedly inslailed and has been used in accordance with 1the instructions andfor ralings sup-
pliad, Tho aforegoing is in liew of any other warranty of guarantee expressed or impled, and we ase not fesponsible for any
axpense (including installation and removal), inconveniancs, of Consequential damage, including injury 10 any porson, Caused
b-:lr tems of our manufacture o $3le. Somea states do not allow cartain extiysidons of Hmdkations fownd in This warrandy 50 1hal
they may not apply 1o you. In any event, KB's 1oial liabilty, under all circumstances, shall not exceed the full purchase prce
af this unil. (Rey. 10/84)

The informalion contalned in this brochure is Infended to be accurale. However, the manufacturer rédains the right o make
changes in design which may nol be includad harain

KB ELECTRONICS, INC.
< L 12095 NW 391h Streel, Coral Springs, FL 33065 - (354) 346-4900 « Fax (8954) 346-3377
= 0 Outside Flonda Call TOLL FREE (800) 221-6570 - Emall — info@kbelectronics.com -

warw kbelectromcs.com
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