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TD-20/30 SERIES

SHRINK TUNNELS
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SHRINK PACKAGING MACHINERY DIVISION

FAX: 800-966-4515
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INTRODUCTION

Congratulations on the receipt of your new Beseler
Shrink tunnel. This tunnel was designed with the latest
state of the art electronic features available in shrink
packaging machinery. Among them are Digital P.I.D.
Temperature Control for the most accurate of
temperature, variable speed conveyor belt and variable
air flow adjustments that can be electronically
controlled with precise accuracy. This tunnel has the
most desired features available in packaging equipment.
STRENGTH RELIABILITY LOW MAINTAINENCE.
Beseler’s reputation to produce quality for over 50
years.

Your shrink tunnel has met Beseler’s strict
standards of quality prior to leaving the factory. The
unit is simple to operate and requires very little
maintenance. However, we at Beseler, caution you, your
operating and maintenance personnel not to attempt to
install, adjust or operate the tunnel without first
reading the contents of this manual. You can be assured
that this machine will provide exceptional service for
many years when operated properly and if appropriate
care is maintained.

Upon receipt, remove the Tunnel from the shipping
packaging and inspect for possible damage. If any
damage is noted, contact the delivery carrier
immediately, regardless of the extermal condition of the
packaging. Do nothing further until the carrier’s agent
has made an inspection and evaluation (if necessary) of
the damage to the unit. Also, do not destroy packaging
materials or boxes until the carrier’s agent has
examined them. If no damage is evident, proceed with

the installation.
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TD20/30 SERIES TUNNEL i
BEARING, BLOWER WHEEL SHAFT TD-20 560-70-24
BEARING, BLOWER WHEEL SHAFT 7D-30 560-70-25
BEARING, DRIVE ROLLER ‘ — 560-70-21
BEARING, FLANGES FOR DRIVE ROLLER (REQUIRES 2 PER BEARING) '560-70-10-02
BEARING, MOUNTING PLATE, hlower shaft - front TD-20 190-19359-01
BEARING, MOUNTING PLATE, blower shaft - rear TD-20 10-19359-D2
BEARING, MOUNTING PLATE, blower shaft - front _ TD-30 "10-19783-01
BEARING, MOUNTING PLATE, blowar shaft - raar__TD-30 110-19783-02
BELT, CONVEYOR MESH _ (19") TD-20 10-19507-02
BELT, CONVEYOR MESH _ (28") TD-30 10-19507-03
BELT, TIMING DRIVE ROLLER TO conveyor motor 562-32-02
| [BELT, V MOTOR TO BLOWER WHEEL SHAFT .562-36-02
[BLOWER WHEEL (SQUIRREL CAGE) TD-20 [10-19409
BLOWER WHEEL (SQUIRREL CAGE) TD-30 620-50-18
BLOWER WHEEL HOUSING TD-20/30 “10-19882
BOLT, CONVEYOR BELT TENSION ADJUSTER 527-68-40-01
CASTER TD-20 570-20-02
CASTER TD-30 570-20-07
CIRCUIT BREAKER 1 PH 60 AMP__ TD-20 610-70-25
CIRCUIT BREAKER 3 PH 40 AMP__ TD-20 610-70-24
CIRCUIT BREAKER 3 PH 60 AMP _ TD-20-19  TD30-12 "610-70-35
CIRCUIT BREAKER 3 PH70 AMP _ TD-20-26  TD30-19 TD-30-26 610-70-34
CIRCUIT BREAKER 3 PH 25 AMP 460VOLT 1§10-70-02
CIRCUIT BREAKER MOUNTING BRACKET 610-30-18
CRIMP CONNECTOR (RING) HIGH TEMP 600-40-42
CURTAINS T-20-12 INSIDE 1 PER PACK PER SIDE 10-19669-12
CURTAINS 7-20-12 OUTSIDE 2 PER PACK PER SIDE 10-19669-14
CURTAINS T-20-19 INSIDE 1 PER PACK PER SIDE 10-19669-15
CURTAINS T-20-18 OUTSIDE 2 PER PACK PER SIDE T10-19669-16
CURTAINS T-30-12 INSIDE 1 PER PACK PER SIDE 10-19669-10
CURTAINS T-30-12 OUTSIDE 2 PER PACK PER SIDE 1410-19669-08
DEFLECTOR AIR (SHEET METAL UNDER BELT WITH SLOTS) 10-18412-02
"|DEFLECTOR AND BAFFLE ASSEMBLY 110-19448-02
ELECTRICAL BOX (4X4) 10-19880
ELECTRICAL BOX EXTENSION (4X4) 600-50-24
ELECTRICAL COVER FOR (4X4) BOX 10-19881
ELECTRICAL FITTING FOR (4X4) BOX 1600-90-09
END PLATE, BLOWER HOUSING COVER [10-19883
EAN COOLING FOR CONTROL PANEL '620-20-18
FAN COOLING KIT (SCREEN,GUARD AND SCREEN HOLDER) 820-20-19
_{FUSE 1.5 _AMP 600-62-27
FUSE 15 AMP 600-62-38
|[FUSE 2 AMP '600-62-34
FUSE 5 AMP 600-62-07
FUSE 8 AMP 600-62-08
FUSE 6.250 AMP 4860VOLT |600-60-06
FUSE HOLDER 2 POLE FOR 460 VOLT FUSES 600-60-05
AEATER ELEMENTS 2000 WATTS 240 VOLTS 640-80-69
HEATER ELEMENTS 2000 WATTS 460 VOLTS 640-80-74
HEATER ELEMENTS 2000 WATTS 480 VOLTS 640-60-75
HEATER MOUNTING BLOCK  TD-20 10-19670
HEATER MOUNTING BLOCK __TD-30 10-19828
HEATER MOUNTING BLOCK (6") ADDED TO EXTENDED HEIGHT TUNNELS  |10-50916
HEATER MOUNTING BLOGK BRACKET _ 10-19671

[XBCE R
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TD20/30 SERIES TUNNEL _ PAGE 2
INSULATION, PANELS _ 3 REQUIRED 1602-70-03
INSULATION, PANELS MUST BE CUT TO FIT 502-70-03
LEGS (ADJUSTABLE LEFT __ 1D-20 :10-19594-02
LEGS (ADJUSTABLE) RIGHT TD-20 10-19594-01
LEGS (ADJUSTABLE) TD-30 10-19573
LOCK NUT FOR FITTING 600-90-13
LOUVER, SIDE AIR VENTS INSIDE TUNNEL 10-19751
METAL FASTENERS  INTERNAL STRAPS 10-19502
MOTOR, BLOWER AC 3 PHASE INVERTER DUTY 1 HP 61542-28
MOTOR, BRUSHES FOR CONVEYOR 640-45-11
MOTOR, CONVEYOR WiTH GEAR BOX 615-40-11
PULLEY, BLOWER MOTOR 10-19952
PULLEY, BLOWER WHEEL 10-19957
RELAY CONTACTOR 810-60-15
RELAY CUBE 610-50-32
RELAY CUBE BASE '610-50-31
" |RELAY SOLID STATE _ 610-50-05
RISER BAR TD-20 10-19574-02
_|ROLLER, DRIVE TD-20 1562-66-27
ROLLER, DRIVE TD-30 562-66-13
ROLLER, IDLER TD-20 562-66-07
| [ROLLER, IDLER TD-30 562-66-10
RTV SEALANT HIGH TEMP 573-10-02-01
SHAFT, BLOWER SHAFT _ TD-20 10-19493-02
SHAFT, BLOWER SHAFT TD-30 {10-40548
SPEED CONTOLLER BLOWER MOTOR (INVERTER DRIVE) .610-50-06
SPEED CONTROL KNOB |568-30-02
SPEED CONTROLLER KIT FOR CONVEYOR MOTOR 110-54344
SPROCKET ON CONVEYOR MOTOR 562-22-06
SPROCKET ON DRIVE ROLLER 562-22-08
SWITCH, ON/IOFF 810-14-30
— [TEMPERATURE CONTROL (LOVE) 610-22-28
TEMPERATURE COOL DOWN DISC 660-20-09
TEMPERATURE OVER HEAT DISC 660-20-10
|| TEMPERATURE THERMOCOUPLE PROBE FOR LOVE CONTROL 610-22-29
TOP PANEL TD-20 10-19495-02
TOP PANEL TD-30 |10-19819
TOUCH UP PAINT CAN BLACK '575-75-54
TRANSFORMER (STEP DOWN) 460 TO 240VOLTS 2KVA 640-10-24
TRANSFORMER 208/230/460 TO 120V 150VA 640-10-23
WIRE, RIGH TEMP (per foot) 605-12-02

Kas 3o
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trazs apctionzd 1o [uMTats proder secumbly, Lnng |
nOSR pllay B8 144 mast approprinte “eommen toal’ |
lar raplaaemant of kush spring,
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BRUSH REMOVAL

Refer to Flpure 1. Brush cepe are haeld In place
with screw threads. Unscrew the arus)) crps
using largest poaslble screwdrivar dp, Brushas
are ratalner by constant-force, rall-eype aprings.
To remove Gprings, prese lnward on the and of
the spring rataining brackat using the tip of a pair
of long nose pliars or othar sppropriata tool,
Spring# should “pop” aut If thay don't, they can
ba removed by pulllng outward on the apring
brackete with 8 pnir of long nose pliere after
unhnoking the Inelde ands, Brushes cen now be
ramovad by pulling tham ou: of the brugh boxes
by thalr “pigtail=.” it Iz not nacessary to ramova
tha brush pigtall tarminal from ite connection to
the brush box far brush inapection.

BRUSH INSPECTION
AND CLEANING

Bruth waar rate varies depending on the indl-
vidual spplicatlen’s duty cycie. and sheuld be
‘ingpncted at fraquant intervals to detarmine an
eppropriste Inspoctlon scnedule, Brushes
should be replaced bafore they are |rzs than
378 Inch (8.5 mm) In langth. Carbon gust accu-
mulation ahould br ramoved perledionliy. !f tha
end ehield has been ramoved from the driva, a
claan, dry, non-lining oloth can be used far
elwaning. Do not ure solvents Be they may dam-
age non-meatelllc parte amd sdvarsely affect
subsemirent hrueh cammutatinn.

CAUTION: Make certaln thar the ground wirm
Iz securely ragennsecred to the ground temmi-
nal if ramowved, Leade, Intarnal to tha zhiaid,
MMTUST B rautad Awgy from tho armnorurg, (og.:
be closs 1o the insids wall of the aiuminum
shigld) ta prevent g safaty hszsrd and / or

damagn to the motor.

REASSEMBLY OF BERUSHES

it brushes requirs raplacement, complste
ramaval of tha axleting hrushes may b nesom-
pllshed by dleoonnacting thalr brush platall tar-
mingls from the terminel connection braclet
Uss 8 earawdriver to lnesan the screwvws just
anough to ramove the bruek pigtall tarminal.
Assamble tha tarminals of tha new brushasz in
the sema mennar. Meka =ura thot terminsi
gcraw for brush plgtsil hns been tightenad. f
tha zcrow hee bean complataly removed, s

eplit-wadge acrewdriver is best for replace-
mant Complete raarcambly of new or existing |
brushap ae follows:

Thera [g & ¢lot In the baes of asch bruah box
(rafar to Fipure 2). Brush pigtalls come
alrandy sttached 10 one side of sach brush
Poeltden and Insert anch brush 2o thaet the
plgtall of the brush allgns with the slat In tha
brush box. The brush plgtall muetbe copabla
of moving frealy In tha slot Raefar to Figure 3
for proper pasitioning of tarminals.

REASSEMBLY OF BRUSH SPRINGS

Correct replacement of bruch springs Iz critioal
10 assure ocptimum driva parfermanoe (refar to
Figure 1), Graep the tip of the a'pring bracket
such that tha roll-type spring wiil -ba an the
“bruzh elde” of the brush box, snd rasting on the
brush whan tha brush epring is brought up to
tha brush box. Pusnh the soring bracicet elowly
into it slot while |atting its two BEChing hooks
alide on the wall of the brush box. Stop, but do
not releaes tha spring brocler whan = hooits
allp sround the azge of the brush box. While still
grarplng the spring brocket with the pllers,
slowly bring tha brooket back out of the bruen
oox until the hooles latch around the adge of tha
brush box »& shown in Flgure 1. Ralaaze tha pll-

B i ! Eﬂl__j , &g |
IE NS
32 Frme / Tallle 32 /32 Baugrd3s 42 Freme / Tallla 42 / 22 Baugrtide Inoarract / Falss
IMPDRTANT: The lend terminalg and Lbrueh plg-
tail terminals ars to ba poaitionad a=s shown, |n
order tn permit unreetrictad traval of bruzhes In
the brushholdere. >
. . T Ve ~
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ars, |f the apring brecket ie proparly seatsd It

Figtre 3

Spring Praparty Hookod
Regson carrectamont onqogh
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KBLC ™" DC Motor Speed Control
Installation and Operating Instructions

*Patant Ponding

TABLE 1. ELECTRICAL RATINGS

FRDoFELLAI L

nATING WITHOUT AYEfLIAnT WRATENK ALTING WITH AZILIARY HRATIINE _]
ADLINE  MOTOR | Acloag | w©cioan ACLOAT | DCLOAD i
MODEL VOLTAQE vOLTAGE | CURRENT ; CURRMENT MAX. | CURRANY CURAENT | MAX. !
NUMBER  (VAC)'* (voC) |(AWS AMPS) | [AVG AMPS) HP |{AMB AMPS| | (AVG, AMPE) | HP
kaLciz2o | 12 gnae 50 | e . 1o da |t
KBLC.249°| 240 we | 9.0 50 ' me 129 i 2
e

*240 voit models arn oveliabls with step down
240 VAC Inpul. Modals ars darignatod wiih an '3

une half vailapa llsd connactlan F+ rnd L.

FOR TECHNICAL ASSISTANCE CALL TOLL FREE (

NY STATE ONLY

output, They grvide o 90 ucil OC outpul wilh a
S gulllx (ag,: KBLG-1208). I Malor ie ghunt type

OUTSIDE

) 1-800.221-8570

TABLE 2. PLUG-IN HORSEPOWER RESISTOR® CHART

BASIC KBLC™

Auxilla
Haalsin

Part Mo~

4881

Barrlar Terminal Board
Part No. 90684

KBLCP mounted gn KB Auxitinry
Haatglnk {optional) and ‘aiih Barrier
Terminal Beard (opticnal)

: 4 r Please read
o 4 / 1\ safety Waralng beiow

LOGATION AND MOQUNTING: The XBLC ®zon'rols shouic ba movnted on d lInt surlaca
2ntl iocalad i4 an area whera it will nat be 8x 2a1ed 10 corlaminants such as welar, malal
erlpa, solvan's or BxCa2sive nbrstion

when mounling In an enclosura 108 8IF 5paca
hani dlasipetlon, The maxmum allowasls ambian
Zonault factory if more informalicn lg rAquired.

should ha large @nough 1o provide adaqusin
| temparalura a1 full rating i1 50°C/122"F,

SAFETY WARNING—PLEASE READ CAREFULLY: This producl should ba inatelled and
sarvicad by & quahilad technician, elaciriclan of alnetrical maintenance per=aanel tamillar
with ils eperation and the hazarda invalvea. Proper inztaliallan which Includas wiriag, meunt.
Ing In proper anclosurs, tusing at nther avarcurrant aroluzilon and grounding, can reduce
tha chence of aleetric Bhocks, lires ar orploalon in thie product or praducta uasd wilh thio
predugt, such 85 alaeitic molars, swlichez. coils, =alanolds andlor relays. Eye prateclion
rmusl be worn and inaylated adjustmart lonl= must be vand whan warking wllh control under
powar, Thia product la congtruclad of matasials [plastics, maials, carbon, sillaan, atc.) whiah
may be a peteatial hazard Indlyidual mataria| salely dats sheete {MSO0S) are avalishle upan
request, Proper shielding, grounding and lihering af ihig product can raduce (he emisslon

of tadip fraquancy Intarferance (AFI) which may anveragly Bfiact sanaitive elecironic aquip-
confact ovr factory, Il I3 tha responalbillly

|_-_ MOTOR | Plug-in
HORSEPOWER RANGE® | Horsepawer
Armatura Armature > Resiztor™
Voltogs valtage Aeslatance’” K8
$0-130V DC 180V DC Value (Ohma) | PIN
11100-1/50 1/50-1/28 1.0 ! 0633
1/50-1/30 | 1/25.1/15 51 9834
1130120 | 115/10 as 3835
1/20-4/12 1110-1/6 i EE q838
1/12-1/8 1/8-114 18 9837
1/B-1/5 1/4-1/3 ) 9838
114 1/2 .08 9839
113 34 035 9840
12 [ 025 BE41
/4 i 1-112 016 8842
1 i 2 01 5843 }

* Molor harsepowsr and armaluea volirga must be apacifled whan ordoring 80 that propat

rosisior will be suppiiad,
** For pvarlapplng malat horampawar rangs use lawer valua Plug«in Horeepowor Raalaiot

u-ﬂ!"“""ﬂ‘“—-‘—‘;

PLUG-IN HORSEPOWER e

RESISTOR®
A Plug:ln Hnruguwar Ha:lgui‘ must ba
Inslallad ta malch the KBLC™ to 1he motor
horaspower and vallage. See Table 2 for
Ihe aorrect valus, Plug<in Harsapowor vl
Raslstor® ara steckad by your distributor, w

KBLC® CONNECTION DIAGRAM
e =

AC LIMC
30/60HT

i FLoAND F2 ARE
Fe pRTIDNAL FUzls

AAM T1ELDY
\ )
\ y

® LUNT HOTMRI DALY

‘(el_]/

o N\
4x ro7 @/}

TAIMAOTS SHOWN [N
HOMINAL RETTING

CAUTION: If conttol 18 witad ta a Lransiarmer, It is adviasple (o swilch the sacondary (o dincan:
nacl powsr, I tho primary {s switched, adadlilapal snubbsr crpatilors mey hevo 16 be pdrind
8<I08R 1he franaformer oulpdl (6 prevent damnags (0 INe Dowar Bridoe

MQTE: (Shunt motars only] For 90 Vol de motora wilh 5nVDOC ralgs and 180 Vol dc molors
with 100YD0G llakda una hall voltage liald connocllona F4+ and L.

CAUTION: Do net bundio patentiomster connectiens (P, Pa, Py) 8nd Inhibil™ connmciions (1.
1y).with AG [ing or molor wiras,

WARHINIG: Armatura Bwilching. Do not mwilch the armatuze In and cul of gieeuil or calzairophic
lellure will rasult, 1 arrnaturs switching 18 racuirad lor dynamis brava or ravatsing, use Modets
KBPB, KBCC-R or KBRG.

mant. It Information 18 raquired on thir preduct,
af the equipment manufacturer and inclvldunl Installar 10 BUPD

ultimate usar of thip product. (BW alloctiva 361

Do not usa tnh:bit or Enzbie ¢
purpess. Tha rirculiry of (nis contral Is nas laoisl

Iy Lnis eafely warning lo the

{reuils ea safaly disconnocls. Uaa only lhe AC Linn far thal
ad Irom tha AC lina,

INITIAL SETUP AND WIRING

1. Ingtall propar size Plug-
2. Tho KBLC can be connad
AC inpul voitage corraapcngda 1o the con

in Horgappwer Realsior® (See charl).
lad \o & alandard 120V or 240V 80/82 Hz AC line [Ba gura the
tral voltage raling and the motar raling {e.q.

90-130VDC motar oA 120VAC and 180Y0C molor an 240VAGH]

-w

cenduclorg)

Follow tha recommended supply wire slzea.
. Follow tho NEC and otiar
ductor which i not at groun:

alacirical codag that apply. Bo 5
d (#3nth) potential (Do netfuse nautral or groundna, sarthed

5 Gonnect eanirol In aczordanco fa connacilon diagram

ura to fuse each AC line con-

TABLE 3. MINIMUM SUPPLY WIRE SIZE REQUIREMENTS

T MINIMUM WIRE SIZE (AWG) Gu Only |
MAX. MAX. MAX, |
MOTOR MOTOR MOTOR MAX. MAX,
50 FOOT 100 FOOT
AMPS HP HR RUN AUN
(DC AMPS) g0v 180V !
6.0 7] 1 | 18 14
120 1 2 | 14 12°

‘* Maximum recammended wire 8128,

VOILTAGE FOLLOWING: All modale can bo contraiied with an isoinind analog rafsrence
vollago (0-BVDC) In lleu of tha main apaed patantiomater, The vollaga |z connroiod 10 Pa(+)
&R0 F~. Tha controf output voltage witl linearlly iolicws the inpin voltsga. The aource imped-
anoe ¢f tha Input should ba 1DK ehmo or leas. The Min irimpal can be uged to provida an
altasl sperd. If an off=al 12 Aot ragquired adjust the Min lo 0+ of 0- speed at desirad. Tha
Max trimpat ia rendorad inopatativa In tha vellags fallowing mada. Lisa suxiilary timpol
1o lImit tha ¢anirol rangs. it tha inpul signal is nol lealtad, of In a currant aignal {4-20ma),
the KBSI-2400 Signal Isolator musl ba usAd W will Rilaw giract cennaciian 10 proopss cone

trallers and microproca’sors,

 GAUTION: 1. Tha vollags taaging P, ang F- must be isolatag from lha AC ling, De I
' nol ground P; ot F~ Lo sal up @ zRr@ 07 around releronca. '

2. 0o nnl undle slgnal wires to P; and F- with AC line or melor connsc.
l lians. Il slgnal wires are over 18", usa shisided canles,

FUSING: Tha KBLP hoa provislon lar adding 8 bulll-in AT finn luss gnd armaiure fuan. Tha
AG lina fuze protrctz (ha control aqalnsl cataatraphic lalluro. il (he luse Dlaws. \hm conlrol
is miswlred, the mator ia enariad or groundaa, ar the cantrol i# dafecliva. The armalurs fuzs
pravides ouarload protoclion [ar the moler and control Chnosa (ha prepar &ize armalure
fyza by muillplying maximum de motor amps by 1.7. HOTE: Ba durs ta fuen each
ungtaunded AC line supply canduclor. Da nal lura neulral or grounded conduclars.
All lusen zhould be normil Blow ceramic 3AG, ABC or mnquivalent.

1. AC Lina Fuse iz chasen according 1o the maximum rating of 1he conirol:

8 Amp 1uas tor all molors up to V2 HP.3aV mnd 1 HP-180VDG.

12 Amp luga I8¢ all molerz up 1o % HP-R0V and 1Vt HP-180vDC.

15 Amp luse lor all maters up 13 1 HF.80V ang 2 HP-180VDIC

(Usa Buas ABC, LHIt, 326 ceramlc lunn or aquivalent )

Armeaturs Fuse can ba chosen ir goeordance wih tn fuse char. Noin: Tho Armalure
juse I8 calculated bazed on the aparaximas full lead DC curren raling of the mater limet
n lorm [netor of 1.5, I metor haa charagtaratica not eangisinnt with thasa appreximatians
2 diliarart lusg valus may have lo ba uned. Fuana ars availabie tearm your aigiributor
Alno mvalistie 15 o Fuse Kt (KB Part 49870} contalning TND assoriad luses

k2
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TAHLE 4. ARMATURE FUSE CHAAT
90vOC 180VDC APPROX. |
MOTOR MOTOR DC MOTOR FUSE
CURRENT RATING
HDRSEPOWER (AMPS) (AC AMPS)
1130 i 1115 33 F)
1420 1110 5 3la
1415 | 1/8 ) 65 3
{2 H 18 i a5 1-414
1/8 ! 1/4 13 2 !
16 1/3 i 1.7 2112
174 e ! 2.5 a
1/3 34 33 5
1/2 1 [ 5.0 a* ¢
34 i-1/2 ' 75 f2: ]
l 1 2 l 100 18°
l “Alre yaed as AC Line Fyse,

» ADJUSTMENTS AND CONTROL FUNCTIONS
The KBLC™ hps bran lactory edlusied 10 provida 0 fo (ull spabd raage usirg 1ne apeed can-
tral knob, Minimum and mexlmum speed ifmpote are provided lo chango the sased range trom
other than 0 to {ull spesd. An sccelaratlon etart irimpot (Iocgtad dirrctly Bralnd tha MIN trimpot)
isfactoryaallo provide matar accalarationrom @ 1a full spaed aver a lima period of 2 sroonds
(rpprox.) maoh (imr the AC powar i Applind, The currant fimiting (CL, or 1oroue output)
ad|usimani Is factory apt 10 approximalaly ene and a hail timea |ha malor rating. The IR
Compansatlon {IA) I lactory adlusiad to provide ercallacl maler regulation undar normal
operation. Sefaly warning musl be read and undemitned bafora making adjuztmonta

NOTE: |n arder tor the IR comp and CL irimpot seltings to be corrarl, the propar Plug-
In Horsepowar Reslstor? mual ba Insfalies tor tha particular motar and Input vollage
being usad. Do nol allampt o changnr t5e aollings of tha trimpals uniezs abasiutsty
naceaaary sinca (\hay arp factory adjusted to noar oplimur 2sltings

IMPORTANT NOTE: Aardjusting the Aczal tima wlll affact 1he Max spead and IA Camg
seilings which will hava lo ba readjusiad (3ae his Sectian). If the Accal ime | dacreased
la the minimum tima of .6 acannds (6 c'clock Irimpat poallion), then incraasa the IR
Irimpot 25% CW rofation ’nd dacraass the MAX Irimpol 200 CCW ratation. If the Accel
lime s Increasad la the maximum lime of 4 speendn (full rolalion], than dacraasa Ihe
IR and incraazo tha MAX as per above parcanlagas of rotation.

The following procedure, prasantad In oraar af adjustmant S
=nquonen, should ke used when randusting all Irimpot
luncilone:

A. Accaiaralion Stan. (ACCEL ltimpol is localad diraefly

bahind tha MIN trimpot.) I ika ACCEL I3 ta e rendiusted . ;:’;‘;’-""‘
16 ditlarant Himns, adjust {ha trimpnl to [he desired tima aa- *** [\ \ Ly
cording to diagram. \ \.+ i

B Maximum Spred Adfustment, Turn Spasd Control Knob X
lo full epesd (maximum CW posltlon). Adjus! max. epaad :
Irimpol (o new daaitad aatting.

onmna boanezesmn AP

NOTE: Oa not atlompt! 1o ad|ust the max. spaad abova tha rated malar RP!A alnca
unslable meter opaeration may occur. For moderate changes In the max, spond, tharm
wlll ba a sllght eflact on Ina min. spesd eatting whan the min, spead is eat 1 zerc. Thera
may be significant varlation In tha min. apead aalling il the min. apaad is st a highar
than zara Aalting,

C. Minimum Sprod Atjustment, Il a highar than 2ara minimum apaed is ceslrad, raed|ual
the minimum spead by lurning the speed control knob to zern selting (full CCW naitian).
Then adjusl tha Min. Spaad Ttimpot 1o the desirad aetting.

NQTE: Tha min. spand adjualmant will aliacl the max, speeq saiting. Tharafora, :1 is
nucosaery lo roadjusl the max. apaad alter the min, epead, and Il may ba neoessary
to rapaat tha apquance untll both Lhe min. and max, spRAdn ara £61 (0 the dasirad Iavels.

O. Guresnt Umit (CL/Tarque Adjustment) CL clreuilry I8 providoed to protact tha maotar and
=onirol against ovarloads. The CL alse limits thn Inrush currant (o a safe leval during stan-
up. Tha CL s factory 88l lo epproximately 1.5 limas tha full Iaad raling of tha mator. (CL
trimpot 1s nominally et lo Bpprox, S0% ol (ull CW rotallan.)

NODTE: Tha correct valua Piug-In Horsepowsr Aasislor™ must be insiallad in arder for
tha CL and IR comp. lo cparate propatly.

Ta aal the CL o tactory apacificationa adjuat o follows:

1. Sal spsad cantrol knob a1l approximataly 30-5095 CW retatlon. Set CL trimpat ta full COW
posilion.

2. Connect 8 OC emmaeter in saries wilh the armaluré laad,

3, Lock shali ol melor (he sura CL pot Is In tuil COW potitlan). Apply power and rotate CL
pol CW untll DC ammatar rards 1.8 lmoz mater rating (do not exzead 2 (lmes molor rallng),

E. (A Cempnnzation Aglustmant. 18 compenaation i2 pravided ta subgetantially Imprava load
rogulation. If the load pressniod la tha motsr doas nat vary subatantlally, tha |A adjuatmani
may ba st al d minimum lavol (approximataiy 114 ol (LN ssttinn). The contral is lagiary ad-
Juated (o approximataly 3% tequiallon. (f suparlar parformaenca {a daalred {|nns thon 124
apead change of base speead (ram 0 to ull load). than the 1R comp should be sdjustad as
lollaws:

MOTE: Exceaslve IR comp. will cause coniral to become unslahla, which ausaz molor
cagging.

. S8l IR comp. limpot 81 approximataly 25% of GW rolatlon. Ruh maor ynigagAn at ap:

proximately 1/3 apeed and racard APM,
2. Flun metor with maximum ioad and adjuat 1A coma, ifmpod! oo (hat the metar opaad undar

lodd etjuala the unloaded apeed per atep 1.
3. Asmevs load and rechack unloaded RPM. I! unlpadad APM nas shified, rapeal procadure

lor mors execl ragulation.
The conttel Is now compenaslad 1o pravidn minimal spaec changr undar large varlations
of applisg losd.

FRprELLASIEL FHtat KIS: 30

SWITCHING CIRCUITS

aC Line Switchlng. Tha KBLC* can be_turned “on' and ‘afl” uslng (ha AC Line. Aula
IahiBil irevilry cantainad In thn KELCS autematically rasele eritizal componpata aach
ima tha 4G fine s iaterruplad. THis, alang with Acealsrauen Sian asa CL, orvides 8 emooth
L1ar! eacit time the AC lire I8 ccnnaciaa,

: WARNING: De ral distannact and recennact e Armatuse wilh the AC linn applieg |
[ or cetaslraphie (aiare wiil result |
drmatrre Switching, |{ thg armalurn 15 10 ba drscannaciad and roconnncled with AG Dowar
eppliad the Irnibil Cieuil™ must ne alrnunsngpusly activelad angd dpaclivatad. Connart I,
end 1y Lagather (o activaie Ina Irnibll Circunt™,

Raveralng and Dynamic Brake. KB res davalanad Ina APRM? * whicn providas antl-plug

UInzlanl” reuareing dad sol'd glale dyramic braking, The APAM® Ik buill in a8 standnrd
in gll KBCT-A guflix madeis pnd In Al KBPET modnls “FPatentnd

LIMITED WARRANTY

FFor 2 2ariod of “8 monthe Irom dats of ariginal purenase KB wlll repalr ar replace without
charpe devicas which our examinallon provas in Es dateativa in matarlal or workman-
ship. This warranty ie valig il Ina unit haa not been Iamparad with by unauthanzea pa:-
8ons, misusad, abusea, or improperly inslallad and haa baen usad In accordanca with
thn inzlructions nndior ratinga aupplied Tha elsregaing is In lleu of any aihar warranty
cf guarantas avprazgad or imtplied, and we are nal raaponaibie lor 3ny axpansze (in-
cluding Instailation and remaval), Inconvanlarza, or ¢anzaquantial damaga, including
ipjury lo any parson, cousad By 1l&MA af cur Manulacture or sale, Some statez Ao nal
allaw cartaln arclusion o fimliatiens faund in this warranly so thal they may nol apply
i0 you. In Bny avent, KB'E Intal lishllity, undar all oircumalancaz, shal! nol excand Tha
ull purchesa price of thia unit, (Rev. 10/84)
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ACGESSORY ITEMS FOR KBLC™ CONTROLS avallable from your distributor

Slgnnl Izolator Auxlliary Currant Senaing Radlo Fraquonoy
KBS-24N0 Haatalnk Ralay/Ovarload Inlartarance Fillar
Part No, 8431 Parl No. 8361 Pretactar Part No, 2107
Parl o, AICE

k29

4C Lino/Armeture
Fuse Block Kit
Fart Mo %845

Barnlar Torminal
Board-P/N 9884, Alzo
avallable with Signal

I=alalor-P/M 5443

Potantlomatar Kil
2N 111 Carbon
2/t 9831 Wisa Waunc

Knob/Dial Kit
Aart (No. BE32

Tha informalion containad in tnase inatructions Is intnndsd 1o ba accurale. Howaver, the
manulaciurar ratd N4 tha right la meka changos in design which may not bo includod harein

KB ELECTRONICS, INC.

12085 NW 3910 Sireel, Sorm Springe, FL 23055 - (954) 348-4000 - Fax isﬁlﬂ 346-317
Ouleida Florlde Cal TOLL FREE (BGO) 221-6470 + Emall — inlof@khrloglronint.com *
ww Itbalacironios.com
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Fully Integrated “Intelligent”
Solid State Relay
ot \a | o l:;;!_——I 75 Amp
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FEATURES / BENEFITS

Automatic shutdown on overtemperature
Built in, replaceable, semiconductor fuse
Integrated heat sinl

Mounts on DIN rail or panel

Optically isolated

+ Touch safe

L.E.D. indicator (function and alarm)
Built-in snubber

4000 volt isolation

Zero voltage turn on

Direct Copper Bonded SCRs

1200 volt peak blocking voltage

100% tested

U.L. recognized

DERATING CURVES

ICQI T \ 1
i |
1 ae
E \ 1
E &n \{\\ I
G 40 . \\
a3 |
a ]
c
2 |
3 ——
k] et} 10 LY éa 7o :{t] ~

Amplant tamparature, massured (* (23Gmm)
balow relay whan mountad to vertical auriacarc)

« C.5.A. certified SCHEMATIC
C.E. compliance
= VPR o oy
T—‘L\a ) _:_'—‘——,'“1 1 Load I
: ‘J- % g I A.C
Controt Y == .G,
Vgl?a:;e i 15 o Line
| el 5 H:Ll:aj—!
- \“’, (-4
R Terminals:
DE CONTROL lnput- \: Wil accgp? #24-10 AWG wire
Min Max + Torque to 7-9 inch lbs.
Line Laad Control Cantral Must i )
E Voltage Current Voltage &  Voltage & Release Output: - Will accepl #8-3 AWG wire
Part Range  Range Current Current.  Voltage Fuse « Jorgue to 40 nch Ibs.
Number (VAC) (A, Draw Draw Do) Code*
RSDA-660-75-100  48-660 1075 4VDC/6mA  2BVDC/9mA 1 H )
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Digital Controller cruction M , 1, PRODUCT CHECK
' n a"ua - _a——’ Y
____S_‘E_w__-g-———-———‘ i sazonpooo-00-oe0 D=0 D:%IEEN '
WRMD:J-E& [ mn @ G &) 8 7 (@@ G0 ) '
Trank ytu for purchaeing the RKC proquct In arder 1o achievy mexieum S ———
forme aticn of your new instrument, carefully read ail 1) Control action
3?0 mtnan‘nng»m?:;&pfmme pI:n gfo 'm:m in o conveniem focation o l; g{g ggm m gx&g}mmg &g;ma:cggg?m
sy FS1RTENDS. W Heaticoo! gln achion weh am&?‘i!ng ?zratc%romgng)
i, BNINI A+ Hrat/cool PID action with 8t n )
L/!_} "'WARN‘NG" of this (2) Input type/Range code: Seo 8. |NPUJ”I:A;¢GE TASLE
An external protection device must bo Installed it failure 3 Qutput 4 (eontrol output or alarm O ut
’ kmtg:menr egu!d °r‘e*m;‘l in damage to the strumernt. equipment of (r): Rﬁgy cor(mt oul ot ';I: Vot::gz gu'se output
';:h“‘" grsonne:. control outpat or alarm o
. Wll‘longpmus‘l 2; complated before power i« tumed on to prevent W A W‘,{ ° M Relay contact output
LR, b g S S | Ch g Vo
. s a us \
specications to prevemt fre of damsge o oument and| 5 ';ﬁ?;‘é‘},gg? vo & 10010 20VAC
squipment. i . arm 2 [ALM2
+THis Ingtrument ks not intended for use in Jocations subject 0 (ﬂﬁg‘g“;’(‘“ml and (7) Alarm [#o ] high atarm
figmmalle or cApiels 89050, o A Dewiatlon high elarm J- Procesa low slom
«Do not touch high-voltage connoctions such a5 power supply G Dovigtion low alarm K. Process high alam
ferminals, efc. to avold efsciic shock . P Koiow sigmn L P o alarm ! ,
« RKG is not cesponsible U thit tnstrurmont ts rspaired, madified or & Bmﬂmd an' R: Ccﬂ'mtmiﬁw Sreak alsrm
dlgassemblcd by ather than factory-spproved personnel, B Beviation high sle " Vi SV high alam
Maliunction csn occur and wanenty is void under thees E: Deviation low Slarm ! W SV low alarm
condilone. G: Deviafion highflow atarm N
{ n
‘?l): 2 otf‘\’;td‘i‘:nm D: Contsct tnmg (Rg;lfal’ﬁia ;‘ng)
e . )] 3
o This is @ Class A instrument, in @ domestlc environment, thia (;- 3:"‘:35 (R’:Isum’:“““m-
Instrument cause radio interference, in which ¢asa the user  No w':'wﬂwﬁ duetproot 4 Waterproofigustpro of
may b required to ke gdequate messures. A1 C o
+ T Wstument ts protected from electic shock by reinforeed (N_)wﬁg‘: A Black

inaulation. Provide relnforced Insulation between the wire for the
tnput gignet end the wirps for mstument power SUbplY, source of (m Outgg‘t: %ssfgnmem code

Bowar and toads. 3 - . .
i ate surge control circuit res activel 03: PID action + ALM1 JOUTS: Corten! autpt o172 ALMY output '}
B g ppropt A g Y 0¢; PID action + ALM1. ALM2

{oe the following: n
- lnpuﬂoutp\.g or eignal finea within the butiding are longef then [OUT1; Conteot gutott VT2 AND tafpwt of ALMY and ALM2 M
20 metare. 05: :’ID getion 4+ ALMY, ét"rji?'onmm o AL and ALNZ" ]
« I Input slgnal { leave the bullding, regerdiess the OUTH; Control autput : an

I tnputioutpa o sgnal s " g o8 g8; PID action + AUM1 2

: * QUTS: AND outpit of ALMY ard AN2 )

ini
This tnsument f& dmﬁned for [nealiation in 8h enclosed Llou'n: Cantrol gD
©7: PID action + ALM1. ALM2 or ALM1 only
Instrymentation panel. All lgh-wlwf:tmmadtons euch at power A2 or Y ot v

-

supy!y terminals must be enclosed he instrumentation panel to {OUTH: Cantrol cufot
Xd alactric shock by operating perscrmel. cmmunication ot by kmp lgtiing) | .
o All precautions described n this manual should ba taken 1o aveld 08: PID actien + ALM1, ALM2 [OUTS; Centrof outut  OUTZ: ALM1 culpu!
durm 10 the instrument or equipmant, Ku.m eam b chodkad vis commiunowlon ¢ by (8D fgrer))
’ @ must Be i accondanco With loes! codes and regulatiens. 09: ALMA + ALM2 [OUT1: ALM1 autput OUT2: ALM2 cutput °}

10: ALM1 + ALMZ [OUTS: ALMY auiput ' HUTZ: ALM2 oulput '}

A
All wising must be completed befors power Is tumed oh to prevent . ‘_
siaetrio ghock, Instrument fallure, of Incomect action, The power 11: ALM1 + ALM2 jOUT1; ALM1 outast DUT2: ALM1 purut *§

musi be tumed off before yepaiting work for input preak and output } .
fallure including replacement of sansor, contactor of SSR, and afl : m‘u':’:}’;“‘::"m 4 lor only ALY ' g::;‘;ﬂ“‘
wiring must be complated before power & tumed an ggein. 1 PID acton: - '
» To pravert Instrument dzmage of fallurg, protect the pawer Ens OAITY: Conoh evtpu

and the Inputioutput fines from high cnrents with 8 protection ALTZ No aterm, ALV ’SEmrgi:od) o

devier such ax fuse, cireult breaker, alc, OR oupit of ALM® and ALM2 (Erergizoc)
+ Provent metal fregmente or lead wire ecraps from fafing Ingide Hamticons PID sction:

OUT1; Moot-nide corral ouipat
instrument case to avold alectric shaclk, fire or maifunction. T o i canirol outout

Tightan each terminal screw 1o the specified torque found In the

manus to avold electric shock, fira or matfuncion. (—— Accesecrios
« For proper operstion of this Instrument, provide adeguate ' Mounting brackem: 2 Inetructien Manus! (IMRO1D01-3): 1 |
ventlation for hant dispansstion. | Mounting merews: ’ )

Do nat connect wires to unused terminale as this will interfere with

glmup an of the nstrumem.
R o e S W e
n e 8 8 80l guch a8 pR nnet (o clean the 5

v cafl 2. MOUNTING

e

Instrument, Daformation or discoloration vdfl occur. Une 8
cloth to remove stains from the ingfrumsnt.
To avold demege to inttrument d::zg’ay. do not rub with en

abmsive materisl or push front pancl hard gblect. {
« Do not connect moduler connectmnotel;ohone nnxg. 24 Mounﬂng E“v‘ronment
(1) This Instrument & intended to be used under the following
NOTICE snvironmertal ons. (IEG61010-1)
e This manual essumes that the reader has 9 fundementa) [DVERVOLTAGE CATEGORY i, POLLUTION DEGREE 2)

knowledge of the principles  of eleciricity, process control, (2) Use thia Instrumant within the following ambient temperature and

computer tachnology #nd communications. smbient humidity.
Tne fguras, diagrams and rumeric velues used in this manug! are » Allowable amblent tamperature: 0o %0 °C

anly for purpose of llustration. » Allowable ambient humidity: Gt0 35 YoRH
« RKC Is not reaponsitle for any demage or injury that (s caused 8% (Abnctute humidity: MAY, W, C 28 gim" dry sir at 101.3 kPa)
gun':ﬁug 2 Gog this instrument. instnment’ fellure of inditect  (3) Avold e following when selacting the mourﬂn%mcsnm.
. Pedﬁc malntenanca Is required for safe and proper opemtion of * 23#&2,,;‘;?.’,,‘9“ n amblsn! lsmparature wAich ey came
this instrument. Some compansnte have a8 Hm%ed service e, or « Costoalve or inflammable gases.
charscteriatice that changa over thne. + Direct vibration or shock 10 the mainframe.

Every effort has boen made to ensure accuracy of ail information - 1
e s S T T S e ey
{e] 2] A ” Oft N T i 0 3
fia s b o chcz;‘ge v i . s:hct;asm o ekon. nolse, stattc clectrictty, magnetc fickls or
povtion 2 documen! may be reprinted, modified, ed. ¢
\raramited, digitized, stared, processed of retrigyad through gny : 8’,’5&5{,‘{;’.’3{,@3 ;};\m%?"dmomr'
mechanical, ele?l(ronlc. optieat or ather means without prior writteh « Excassiva hont accumulation.

approvel from RKC.
23 it Ramsrved, Cooy © 2000, P INSTRUMENT (NC. RKEC. RKC INSTRUMENT INC.
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2.2 Dimensions
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For mounting of the SA200, panet thickness must be betwesn 1 to
10 mm. When maunﬁnoa muttiple SA200s close togather, the panel
strength shoutd be checked to enaure proper aupport.

LT} !nstalistion Conditions;
The display can not be seen from the outside of the visus!
flald range. The visuni fleld range of SA200 Is 40 degrees
10 the upper side, end 30 degrees o the lower Side from
the center of the gisplay verticatly.

2.3 Mounting Procedures

1. Prepare the panel cutoul as apecificd In 2.2 Dimensions.

2 Insert the Instrument through the pane! cutout.

3. Insert the mounting bracket Imo the mounting groove of the
Instrument. (Flg.1)

4. Push the mounting bracket forward with a blada screwdtiver untll
the bracket Is firmily secured to the panel. (Fig.2)

§. The other mounting bracket should be [nstalled the same way
describedIn 3, and 4.
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‘Whan using the mounting
serows, anfy turn one full
revalution afnr tha soaw
fouchas tha pane!.

3 P 3 b

Whan the instrument is individuslly mounted, &lwaya
secure with fwo mounting brackete oﬁher top and botiom
of tight and teft

In sddiion, the mounting assambly atso include two
scrows which can be used with the brackete to secure the
Instrument to the panel. See Fig. 3.

The waterproof/dustproo!f optien on the front of the
Instrument corforms to IP88 when mounted on the panel.
For effective watamproof/dustprood, ihe gasket must be
recyroly piaced batween Instrument snd penel without any
gap. if gasket Is damaged, planse eontrct RKC sales office
or the agent.

BED

B Close Mounting
gacgne the mounting brackels Ih the positions as ahown [h Fig.4 and

. :
& Fie 9.6
It the $A200s have wstarproofidustproof options,
protection wifl iz compromisad and not moet IFE6 by close

{ l! Two SA200e cannot be Ingered into » panel cutowl of
48 x 48 mm.

ol oL oo,

3. WIRING
3.1 Wiring Cautions

o For thermocouple Input use the apprapriata compencation wire.

« For RTD Input, usc low rezistance lead wire with no differenee in
resistance between the three lssd wims.

e To wvoid noise induclion, keep input signal wire ewsy from

"'S‘f‘”"""?,} powar ling. I0as (ines and power lines of other elecinc

equipment,

If thera 1s aieetrica) noise In the vicinlty of the Instrument that eouid

affect operation, use s noise filler.

- Shorten the distance between the twisted power supply wire
pitches ta echicve the mast effective noige reduction,

- Ahwvays instsil the nofse filter on o gmunded panel. Minimize the
wilng distance between the noise fiter outpul and the
Instrument power supply lerminals to schieve the most effective
nolana raduction,

~ Do not connect fuser or switches to the nofso fiker sutput wirlng
88 this will raducae the offgctiveness of the nolse filter.

Abowt four aeconds are raquired Bs preparation time for contoct

oulput every time the instrument is lumed on, Use a delay relay

whan the output line Ir usad for an external Interiock circuit,

Power supply wiring mus! be twisted and have n low voltege crop.

For an Instrument with 24 V pawer supply. supply powsr from a

SELV cireuit.

Thaig inatarmant In net fumished with a power eupply awitch or fuse,

Theretore, i a fuse ar powar supply switch Is required, install close

to the instrumant.

- Recommended fusa rating: Rated voilaga 250 V

Reated current 1 A

- Fuse type: Time-lag fuse

For the rurrent Input specification, a reststor of 250 0 (30.02 %

+10 ppm. 0.25 W or more) must be connected batwaen the input

terminals. if thir reslstor is installed, close vertical mounting Is not
gossible. This resistor must be ded by the cusiomer

he Input and output terminals for tho veilege pulse output are not
isolnled. Alweaé/s uso an isolating type SSR. I the grounded typa
senaor I3 used, do not ground output wiring. Bo hot connsct any
ofiput wiraa to o terminals with any other output wires.

L4

3.2 Restrictions on Wiring
» Alwsys use recommended solderiass tarminal fugs or equal,

Screw clze:
M3 x 6 (With 5.8 x 5.8 square washer) .

Recommendad tightening torque: Recommended dimension.
0.4 N-m (4 kgf-cm)

Aﬁcable wire: .
idftwisted wire of 2 mm
Rocommpended solcorlass terminals:

Circulsr terminal with tsotation

(M3 screw, witith 5.5 mm,

hole dlameter 3.2 mm)

« Always corinact extemal wiras starting from the lower terminels
(Mo.{to 16; Disconnect the wires starting from the upper terminala
No.7 to 12). —

. \(Nhon muftiple instrumonts are vertically cloaely v W

maunted, do not connect two or more soldsriess sty ,

terminal {ugs to one lerminal, =Ty

= It multiple Instrumente are vertically clorely : 23
moumted, It s necessary to bsnd the teminal = B0

lwas when they are connected lo the lower Fig 6 %

3

terminels. (Fig. 6)

r2c]

3.3 Terminal Conflguration

1put lermina’s

{ Themocounia {TCY * volge nput
1,0004VDC . NranVDR,

1
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LLl7 29/ 2000 L1301 Z DIKLLLTDD FRERUSTELD
L lo
spedﬁcat ns RYD: 10,3 7% of dinpluy voive -1 digit) or +0.8 °C {1.6°F}
::mt: type: Voltoge/Current:  2(0.3 % of apan «1 digl}
y R Memaory hackap:

Tharmosouple; :: ‘(J“ ?ms BnE:eTI\N z;li.‘v;fgomzwc. UL Backed up by Nonvolatie Mamary

RTO: Pt%m JP00 prox. Numbar of wrie imes:  Approx. 100.900 timag

Voitage: D1 5VDC, 1165VDC,0ta 10V DC p Dsta 'giomee pedod:  Apgorex. 10 ynams

Curront: 0to 20mA DC, 4to 20 mA OC Powar supply voltage:

mr':‘fg?&: gf':&m‘.’-:mo table 5 10 284 V AC (Powar supp'y voltage rengnt. 50780 42

. p I Rating: 16010 240 VAC
ggwwuumcou# ouT2): PID control (ON/OFF, P, Pl ¢r PD actionr. it avaiiabiln) 21, Rr o 38.4 ‘(, ‘fc (Pows- suaply voliage ranga), 50760 Hz
o ) ating: 24
Relay cortact outout édmo V:g?i"igo(:mmgq :) Mh ?,R";‘::, load) 21610 264 V DC (Povm supply wiltage rangs)
Voitage puise output:  Inpulioulpul terming’s e not [solated, pwmgu 2 mn
| @112V OC (Lond reeistnce 800 () or mare) 4 VA max, (35 102 V' AC) 7 VA max. (at 240 V AC)

Contact thput {optian):  Dry nontect input; 2: ;.\l%:r; igonksr?;a nsvore 4 VA max. (8t 24 VAC) 100 mA may, (t 24V OC)
Performance: )
Oleplay aceuracy (st the amblont iemperature 23 *C 12 *C): Welght: Apgrox. 110¢

Thermocoupla: 0.3 % of diaplny valug +1 digh) or £2 "C [4 °F]

R. 3 anu B input: 0 to 338 °C {0 ta 751 °F) (Accurncy & not gunranined.}
TeandUinpul  -10£.0 %0 -100.0 *C [-180.9 to ~148.0 °F] fAccuracy Ip not guarsniesd.)

4.PARTSDESCRIPTION

{ 2 1) Maawurnd vajun d Grosn] O lamps (DUT1 OUT2) [Grean] 4) UP Kay
M Y ) arm o ar vt ovcaraos oy, OUTA- Lighta whan output 1 I fumed on. Intrage Aumsros.

i r Y # 7] * — | (2) Set value (8V) display [Oranpe] OouUT2: L'Hmﬁ Whgh output 2 I8 tumed on. (5) DOWN key

Displays SV or STEP ot valua (SV1, 8V2). STEP satvalue (SV2) lamp (Grange] BCrease numorals.

! | Dispinys various pamameter set valuas. Lights when the §V2Z of STEP function is (8) Shift & RIS key
ﬁ {3) ficution lemps ;e'ledsld (ALM1. ALMZ) | g'h‘l:rt‘ dzqus when serings are
Qrange
gmutunlna (AT) lamp [Groon] - l?lg:\pt: vhen algmm 1 ls 008 on. Soieels the RUN/STOP
8shes during sutetuning activaled, od funcﬁon
) { (Afterautoluning Ip complated: AT lamp wii  ALM2: Lights when slarm 2 iz fumed on. Sot key
Bacome OFF) god for petarnetar calling

m (6) (%) @ Q To aveld demage to the Instrumant, never use a sharp object to prass kays, up and set valug rﬂulstraﬂon

5. SETTING

Powsr ON — Paameter Setfing Mede
cmmmmm Aatirenal wiadup [ARY)
[Cirput TypeAinpit Range Giepisy | i L LA} e 002000 miy ] e et yie precortony bt
Ashmaticaly (n 4 esc.) mmwm-n (0. Ntegr™ sethm OFF}
PVISV Bl OET by {2 no) LBA dnaobeng ILBD) e Fartory et vinn: 100
- opiay Moda o Lbd] sesgmon "~ goman N Haratén propertioning ey tmo
~o N b Fackry vl \ite: mwwe-rm [§c23 l r. A
! 88T koy T o Voudeiee oo 00 m"‘:me R;i’oym::u o e
e Num 1{ALMYY @“"h; VOlBgo (et Onex: 2
SV Setting Mode =———— AL ! g P par, OV st Conl-nda propenimna kand
s || B o TR 1 et
| Without STES fenciion § ooy R a0 L pret
A 2 ALMZ : Svartaphasabane
> Set value (8V1) sofing | [Tl T e N — __db s.&‘:,,?’.,?;: e
on o AR OATE. _ mosen | e Fecory oo wioe: Tompeamo bovt - 9t
: - o,
STEP 261 valua (SV3) cafting - R o “—ec crvonin
OO (eD g eyelaimme
s H Hru' A"'W:ﬂrv n AT start yon I—ﬁ‘i anvy-:’:!:'w ;:'y:gwlﬂm:.
“rhay i RUN/STOP * .:’. V;“Vnm:'g, ) e, Vetiage rsen CRZUN S
ener | [P [SemrdfiropBV] | o o =t Pl obes
> s T 5 [ 1] Semunion {ET) bi N ol SN
[RUN mota) (BT0P mots) Geapmrgs  on: Selkiuning ON e Py et s 2
(Feciory pot vahsr) e rm__mg Baitiming OFF i 2 ae: 2
], DigH Rtwr
: . e 0: 0o’ e OFB
| 8BY vy + S key, | Communication )87 wy 2evey_ | P "&“ﬁﬂp’}ﬂﬁmi‘n CUMEF Rt | IOV d_fm g:::-'f:?mu .k e e thBgw - 61
—> Satting Mode m Foctoeyau vous: Tomcwrakire kXS 3 Pet 3ot losk ALCKY
R £70 Communtootion Instucdon Monuat Ineageal Beva g1y ) . L LR | aemacmege  Boumiocny 1 (Lacht
(AMRO1D02-ED). i m-;‘w ;‘gm-mmnomw P " peppeyom vatus %I.ul Level Tebie
"W e 90 O0ve
[} T inctrument i 1o the PVISY '[“"—| (B | e i s
ditplay modm H no key operstion Is | S 2 3002 e, 0 Prarton: L T T T I
pararinad for mavs thar: ene minute. [ Faciory st v €0 A ———
IALAY  ALMZy
® {nput type and Input Ranga Clspla 3109 __{A Daranvaiora ewo0es v 9V
When tho instument s powwd y b immed‘cyfely m 5“'“’ m;;_mehw Ot 5 UEDINYES depanging W =V
confirma tha ipist type and input range. [0 |AemoowAGr |
Exempla: (52 ™ aming range Iy o <1899 1049999 regardess of the Eo | o 1 By and Nerm
When sanzor typn of (nput te K tharmozoupla, pomllen: of e decimt ool ‘ e T e T
m::?é“ﬂ"f sv ".'“_;V., o o Retkrm tc firat paramtotar saing flam
choractor shamwn) . ® PVISV Display Mods
trput typo symbrol it mlnpo tow The contrailer win dispiny the meseured vaius (PV) and the set value (5V).
3 Symbol ==t rangenpn o [ the STEP function [s provided. the SV display wil! show the s¢t valus (SV1) or STEP
ani value (SV2) dapaning on wiather the contact input is opened or closed.

[—Df' ; ! ﬂ?...—;. l .'3'4’:-1' + The controller can be swtiched 1o RUN o STOP moda
‘—L_k'b Aulomstically L — ,ﬂ ® 8V Satting Moda '

* tapuit Typo Symbet Tabie nrso::nkmg dighon lh%ﬂzgm indicstas which diglt can be set.
= ng rengn; range
Pld] - [SIoJE[TalFT & U] & Foctory set value:  Tsmpsratwa Input 0 (0.0} °C 'F), Voitega‘curmnt inputa 0,0 &

[ thomocoupla ITC, RID W ve STEP function Is previded, tho 1 parameter aymbois sre displayed on tha PV,
typn P 1) 5| o ava1: €4
«|s|risfaje]T|npLuWEe o]y s Selvaiue (SV4k G | STEP sat vius (SV2): SHZ

IMRUMDO1-E3 3
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W Changing Parameter Settings
Procedures to change parameter seltings are shown balow.

To store a now value for the parameter, aiways press the
SET key. The display changes to the noxt paremeter ond the
now value will be atored.

- A new valye will not be stored without pressing SET key affer
the new velue ia displayed on the display,

- After » new value has becn displayed by using the UP and
DOWN Kkeys, the SET key must be pressed within one minute,
or the new value k= not sfored and tho display wil retum to the
PV/SV display moda,

1§ When the aot deta is locked, the diglls on tho SV display aro
brightly it and the set value eannot be changed.

@ Change the set value {SV)

Change the set value (SV) from 0 °C to 200 °C

1. Select the SV setting mode

? ¢ Pross the SET kmy ot PVISV
mﬁl Eywqm manlter  acreen  untl sﬁz selting
' M e—  Boreen (a disptayed.

1R Cagiry oot [pe ]

2 Shift the biinking digit

L YT Prass the <R'S key 1o biink the

i g')gnn oi = E’E“ﬁa”ﬁi hundreds. digh - The Binking. digh
—! B X ) Indicates which diglt can be set.

3. Change the set valun

= e Tog! Prass the UP kay to changs the
| E_Hq““ S LJ " numbsrio 2.

4. Store the s=t value

r"’——gﬁ,@ = eol) Prose the SET kay to stora tha new
: value. The display retumns to th
L8 RSV Gastay mona. e
VIV vy )

® Change parameters other than the aet vatue (SV)

The changing procedures are the cemo 85 thase of exsmple 2. 1o 4 In
the above @ Change the set valus (SV)." Prescing the SET kay afller the
aetting end ahifts {o the next pammeter. When no paramater getting iz
taquired, retum the Instrumant to the PV/SV display moda.

LI VR TR R RIS .

8 RUN/STOP transfer by key operation
: g 1. Prass the =R/S key far 1 second ir PViSV
v L display modc,

el 2. Tha mode i changed to STOP from RUN.
IS,] op ZE: oon The FV diaplay shows thc charsctors of
— - showing thr: reisvant STOP state
{i_i Also whan changing from STOP o RUN. praas the <R/S Kay for 1

accond while In the PVISV displsy mode.

® RUN/STOP transfer by contact input

RUN/STOP can be scicctcd necording o the open or clogad stete of the
terminal numbers 16 to 12.

LT

L

“ToRRS Tpw T

P G- @ Temingl No. RUN STOP

e el = 10w 12 Contact closed |  Contszt opan
| oy o o ¢ |

6.3 Set Data Lock (LCK)

The sct data lock rostricts paramater setting changes by key oparation.

This, funclion provemis the operator frem making errors during operiion,
Sat value Prramoters which ¢an be ahanged

[ ~000T | AT Daramalars [Faciory eet valug)

000° "5V, AISs [ALM ™, ALM2)

001C AL ssrametars axcapt for Alarms (ALM1, ALMR}

0100 All peramators excapt for SV

C° [3

0104 Alarma (ALM1, ALM2)

€110 A? paramrotam axcapl far SV and Alanma (ALP2Y, ALMZ)

o1y Vo paramaters (All lackad

L] st Deta Lock can be changed in beth RUN and STOP mods.

m Parometats prolscied by Set Data Leek functlon are still displayed

for monitoring,

6.4 Autotuning (AT)

Autetuning  (AT) autematiestly measurac, calculstes and sota the
optimum PID anvd LBA constente. The following conditione are
ary to cerry out eutatuning end the conditlang which will cause the

6. OPERATION

6.1 Operating Precautions

(1} A mounting end viring muat be compietad bofore the: power is tumod on.

(2) The se!tlnﬁs for tha SV and sll parameters should be appropriate for
ect.

the controllad \Gt.

(3) A power supply awich 13 not fumniahed with this instrumert. it is ready
16 operate as soon as the pawer Iz turnad on.
[Factory &at vatus: RUN (operation atsrt))

L: ;;k Connect the Input algnal wirlng and tum tha powar oh, i the
Input slgnal witing ia not complete prior to turning the power
on, the Instrument determinas that bumout haas gceurred.

ﬂ ﬁ A power faflure of 20 ms o leas Wl net effect the control ection.
o When a power fallure of more then 20 mse occum. the Ingtrument
gasumes that the ¢ oz bagn tumed off. Whan powsr ratums,
:’he controiler will teteln the condltions that exlsted prior to sl

own,

m The alam hold action is ectivated when the power fs tlumed on or
ze S'V 1z changad, Including an SV changs mada with the STEP
nctlon.

6.2 RUN/STOP

RUN/STOF can be selecicd bz contact Input {option) other than tha kay
operation. In addiion, at STOP the key operation and cantact state ang
disploycd on the PV display. Rebwlonships betwooh koy operetl
RUN/STOP and the cheractars to indlicate the STOP ctate are shown In
tha feliowing.

RUN/STOP with Contact Input ®
RUN (Contact closed) STOP {Contact opeh)
RUN STOF
";’,:‘,ﬁ;"l UM | "SToP & not dispiayed g5TP @ty
Gomation | gTop STOP sT0P
PSP (xsTR)* S/ oP (8ToP)*

! Centact input; Tarminal No. 10, 12

? Charactars In parenthesas are these shown on tho PV displsy:
&S Q : Only contact input 18 in the STOP mode
£'Sr P Only kay operation (3 in the STOP mode
51 aP : Both key operation and comact input are In the STOP mode

{:_; Conditons when changed to STOP mode:
s Control, Alamm:  Control OFF, Alarm OFF

s Dutput OUT1 output OFF (OPEN),
. OUT2 sutpit OFF (OPEN)
» Autoltning (AT): AT canceled (The PID eenatant are not
updetod)

mutotuning b stop.
1 E § Cautlon for using the Autotuning (AT)

When a tamperature change (UP and/or Down) (3 1 °C or less
er minute during Autotuning, Autotuning may bs cancelled
ofors calculating PID valuss, In that cazo, adjust the PiD

values manusily. It s poasible to happen when ths get vaiue

Is around the a&mblenmt temperatum or & close to the

maximum temperature 3chisved by the load.

B Requiremeants for AT start
Start the autatuning when all foflowing condttlone ere getiefled:
» Prior to stanting the AT function, =nd sil the peremeter settinga other
than PID and LBA.
o Conlirm the (CK function hae not been engaged.
[ , :r wWhen the autetuning in finiehed, the controfler will automatically
ralums to PID contmt

® Requiraments for AT cancelliation

The sutotuning Is cenceled { any o* th% fllowving condilions exiat,

+ When ths set value (SV1, 5v2) (s changed.

o When the power (3 tumed off,

s When the PV blas value 19 chanoed,

« Whan tha RUN/STOP meda I changed to the STOP mode.

o Whien tha PV bacomes sbnermal doe 10 bumout.

~ When the AT does not end in 9 hours aftar autctuning started.

« Wheh power {ellum; longar then 20 ma oceurs.

77% I the AT is cancrled, the eantroiin? Immediately changes to P10

w44 control. The PID values will be ths same as before AT wee
activated.

7 | I When AT Iz completed, the controller tmmedlately changes to PID
control, If the gontrol system doet net allow the AT eyeling
process, st each PID constant manually to mast the nesds of the
apolication.

6.5 Self-tuning (ST)

The ST Runclisrk: is Used te automatieally sateutate and se! adaptive PID

congtants anytma the power la tumed on, ths SV le changad or the

controlier detecls unsioble control conditions

‘l Y Tha ST function shouid be turned off whon the controlicd
ayatem Is affectad by rippling that occurs due to perlodic
external disturbances.

L7 The power to the controlled ayatem must be turnad on before

= the powoer to tho Inptrumem Is tmod on or 8BV [a thanged,
This Is required when ST function Is on.

Q To activste the ST function, the following parameters must
hot be sat to yera: P20, L), D0, ARW=0.

Q When heat'codt PID aclion ia salacted, the ST function cen not be

* activated.
C (MRC1D01-E3
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L;L} When the AT function is activatnd, the ST function can not be
"7 tumedon.

m When the ST function le activetod, the PID and ARW setlings ean
ba monitored, but not changed.

7. FUNQTIONS

FAERLUAIEL FéaGE

8. INITIAL SETTING

A\ [wamme]

Paremeters In the Enginwering mode should be set acconding to
the spplication before eetting any paremeter relnted to
Once the Perameters in the Englnacring mode are ast

7.1 PV Blas

Tha vatye sed in the PV bles is edded to the input valup (actus! massured
valuo) lo comect the Inpu1 vsiue. The PV hins la used to correct the
Individual variations in the eensors or when there is difference botwsen
the mrastrod valves (PV) of other Ingruments.

7.2 Digital Fiiter

This iz 8 software filter which reducas input velua vatations csussd by

noize. if the Ume conatent of this filter I3 set appropriately to match the

charseteratles of the controliad object end the nolee level, tha effects of

npUt noise cen be l.mp#reased. Mowever, If the time consteht is too sma,
lective,

the fliter may not be e while ¥ the tme constant is too Jarge, then
the input responsa rmay actually detetisrate.
7.3 STEP (Option) .

Tha Ingtrumant hes twe s volues (SV). This STEP funclion aflects
those two get values (SV) by contost input (Tarminal No,10, 11).

Contact opan.  Set velue (SV1)
Contact cloded: STEP aet valss (SV2)
7.4 Alarms
Each aiamn actlon iz ghown balow.
mr-m u‘;umu-nm ______ N Bana atam A Diemma
. Y _E"_-gTeL.w
(i pmvaus 0 s WA 2 _ Prtoer Hgh ol b
“.mz b ; ON - -- T e = gre . . 'an"’. ™~
vistion low als
%m.;mf:;,:m o Proces low aiamm
= = =+ ...sﬂ!...____.QEE.__...M = T
(Memnt vt Lo loga s 02 &V high olerm
" i e
— r o — g
Ooviation highiow Riarm BV tawglom
SR, OFp oM pv iy HEE -

® Contral Loop Break Alarm (LBA)

Thae LBA function is usod to dotert a load (hestsr) break or a fsllura In the
extemsl attuator {power controller, magnrt reley, #15.), of @ feilur in the
cortrol loop esused by an Input {sansor} break, BA funcztion &
sctivated when col oulput rmaches 0 % (low lmit with output limit
function) or 100 % (high Bmit with output fimit function). LBA menlter
varation of tha maaaured value (PV) for te tength of LBA tma, When
the LBA tmo has ¢lopsed and the PV g =till within the sismn
dstenmination range. the LBA will be ON.

S Pecaution for LBA setting:

» Displayed only for whan LBA s sefactad ar Alarm 1.

. :lg or?mol leop BMak alsmm can ba used at hast/cool PID contro!

won,

+ The LBA function cen not be ectivated when AT funetlan is turnad an,

¢ The LBA function ib ectiveted when contral cutput renchon 0 % of 100
%. Tha time raquirad for the L.BA eutput o tum on includss both the
tima from the Initisl occlitshce of loop allure and the LBA satting tme.
Recommanded setiing for LBA s for the saf valua of tha LBA 1o ba
twice tho value of the imtegral time (1).

+ HLOA sefting time dors net match the comtrolled object requirements,
the LBA setting time should be lengthened. It sew::) time (s not comesy,
the LBA will maifunction by turtng on or off st Inappropriate tmas or
not tuming on at all.

® LBA Deadband (LBD)

The LBA may matfunetion due to extérna) disturbances. To prevant
matiunctioning dus 1o extemal disturbance, L8A doadbend (LBD) sets a
noutral Zone In whieh LRA is hot ectivatad. When the meaauned value
(PV} Is within thn LD erea, LBA wifl not be activited, If tha LBO satting
I not correct, the LBA will not work correctly.

£ LBD diMerentiol gap‘—i
; >

Alam area  $ALS Nonealamm area BBeB
Low Py
Sstvnlue (SV)

A: Ourli txmperaturo fea: Alams atwn
Durtng tompeextum (x¥: Non-aiam srea

* TCandQTOuwgus: 0 °C 'F) M)
Volran'Querent inputs: 0.8 % of 2pmn (Mhiad)

IMRO1DO1-E3

Alerm area
High

o
LBD cet value

B! Dusing temperriyr tee: Noresizom aroe
Dug ismparsnm (it Alpr denn

corrretly, those paremeters grc hot neceaasary to be changed for
tho same application under normal conditiana. {f they are
changed unnacessarily, It may msuit In malfunction or fallure of
the [natrument RKC wHl not bear cny rasponalbility for
maltunction or (aflure as 8 result of lmproper changes in the
Englneering moda.

8.1 Go to Engineering Mode

1. Tum on the power {o this controlisr. Tha instianaem goes to the PVISV
display aflar conimming input type symbo! end input range.

2. Press the SET key for two sononds 1o 0o fe the Paramater Settng
Mods from the PVISV disolay.

3. Prass tf'!je BET key untit "LCK (Sat Data Lock display) will be

4, The biinking digit indiestea which digit can be sat, Press <RUS koy to

raove to the thousands diglt,
5. Pressthe UP keytochangeOto 1. [ Set vibun
a1 data lock —lFU‘mﬁ 0: Enginoating mode 'oc.*’e? <
oo disrey L | L er g mede L

6. Press the SET key to store the rcw st value, The dieplsy goes to
ths next perametsr, and the Enginaering mode is uniocked.

7. Pr:gs the SET key for two seconds to shange to the BV/SV display
mods.

8. Press thg <R/S key for ona second to change the oparstien mode
from RUN mode to STOP mods,

“1.} Defore the setting o chenged In englnecring mode, It Is
o= necensary to set the opevm?tgn mode toﬂhe STO$ mode.
7T} The STOP message 1o be dispisyed varles depending on the
specification,
9. Press tha <R/S kay for tau aeconds while prosaing the SET key to go

to the Englneering Mode. Thus, the symbol “F10° for lunctioh block i6
displaved first
s 2 7
5 OP = |F / U
LTET Zyncien tiock symee!
slap'ayof angheonng meds

8.2 Engineering Menu
Dlaplay flowehany In englnesring mode are shown In the (oliowing.

Do not changa to the ] section paramaters and 3ny
perameter In the englneering mode which I not described In
the engineering menu below. It may result In malfunction or
fallure of the Instrument.

Drass e SET

[PVISV Dispiay Mods | o for 2 seconts o PAramater Setting Mode
yhm thes <PIR Uy (v 1 aneond
Sat the 6TOP made.
@) Press 010 S Key uhin precsing tea SET kay tor 7 maconca
~ Englnesrng Mode |

GTO2 daciey  Monlerd mtmy
acrwen anerSoy zarAgamedan sslecfon

Dol BEHAglveker  Ganing dmiee
+ poslon swiing
’f‘gqfﬁ ! nP} udp':l’ é:'.Hwi '

Awrm H Ay ¢ Neew ¢
fype preedon Al moinn SHemnid e prooeTe stromKty ecroo

% 5 ¥ L A o I

) woT) &

2

2 A2 Nam 2 A 5 Nerm 2
bo'd netizr Mamrin Q85 2UCEr) dbrumatiky attleh

ABA ws'nc’sy
1 2

S Tach
Fo i oS oy
| £V
g 1]
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8.3 Attention Items in Setting

[ ag'{z:t the following sattings are chengad, the rolcvent st velue i

Initlsiizad or is autematically eenvertad.

Before changing the set values, slways record all of them (SV
setting mode, parameter setting mode and enginesring mode).

After changing the oot values, alwaye chack ail of thrm (SV
aetting meda, paramater setting modn and enginaering moda).

® When the Input type or engineering unit is thanged

FRDME LA T EL raac

2VISY dlspley/SV satllirg mode:
Set valug (SV) [STEP tuncilon not provided;,
Srlvalue (SV1), Sat valus (EV2) [STEP funetion provided]
Exampla: When the position of tha declmal point channed frem O to 4

with SUH 2at to 800 *C. m > -C T
-)'_ K 5LH
[E5R4]

fChanged from BID 0 BIOR) =y

« if the setting ranga i2 not batween -1889 and +9809 regardisss of the
pasitior of the decima! oolnt, It Is limited by the range from —1599 to
99

+5999,
Eyample: When SLUY g 1372 °C with no dacima! posltioh. and the

The sat value Is initlalized. e
decimal iticn is changad Vigoae I 'mj.
Dafault voluc from 0 &mt {one decims! 51. H > SL h
Mode Descripticn Irempersture | Voitages sosnlon_\. SLH will barome STAT (L)
Input : "“ 'w“" B8
Dnct T 0 fWRNOUL = o If tho number of dights below the dacimal peint !s changed in the
mal polnt pealile~ * decimal soint) ! decrasaing dimection, tha daeraasad number of diglls 12 aminted.
N Mdmum Exemple: When SHL Is 89,88 with twe dacimal poshiions, and the
Seting ltmiter tghi Imm:ie vawe | 1000 decimal position i5 chonged > TS
Batting limiler fow) Minlmum ¢ 20 frem 2 to 0, SLH will becoms 13 i
} | actiablo value | 99 by dircarding the digits  (SUH) &)
Alarm 1 hod action selaction | ithout aiur?n hekel actiom) balow the dacimal point,
Nam ) differenial gap 2°C[, 0.2 % of span | When the type of alarm is changed
Enginooting N‘,;’z‘b}a':‘;"d”"""" orLBA: The 301 valus (= inttializad.
mode | em 3 process sbnommallly SO | aanm 1 paouidad: T Default vaive
1 (Foreibly tumnd on) HMada DBescription Vonawer
Alarm 2 hold actlon selociion Wit ”mﬁ_ et i) Temperatiralapul | e Inpute
Alarm 2 diffrrontial gng 2°C (") |0.2% of span A e 10 cti0n (Without alaﬂ?‘l hold ratlon)
Alsrm 2 pot provided: = O) °C - T
pgt il Alerm 1 difiareotla gap 2{20)*C{"F} | 02T alapan
Alterm 2 process sbrormaiy action ium(- ;::Jdnd: ‘Alwrn * procoos Alprm 1 not nrovired or LBA: 8 {Nammal
! 1 (Foreibly tumad en) Enpinocring | abrormallty retion Alarm 4 provided: 1 (Feteitly lumed on)
ON/OFF actlon diff el gap , 2°C!"F] 1024 ofepan moda Alsrr 3 hald adtlon w [1]
Algrm 1 et valve | oslactlon 'thout alarm hold actien
AIGI Z 681 vaiuo i SA°CIR | 5% of anan Alerm 2 G808 gap | Z(%6)'CLF, | 02 % of spen
Conirol loap brack alamm X 8.0 0 AlsTm 2 procesa Alrrm 2 not arcwded: 0 (Normal)
LBA deodband TG 0.0 b Ity acon AlMm 2 provided: ¥ (Forcibly umed on)
Harhside praportionxl bang | _30°C[F)_]34% nfzpan [X Arn 1 aol vaius ' (50 °C 5.0 %ol
Sarumpter {iMegral fme ] 240 sconda satting modo | Alarm 2 sot veium 5¢(50.1°C [F) L% ol epan
841NQ m: Derivelive tima 60 sscongds .
Ani-resel windub 160 8.4 Function Black 10 (F10})
Deadband 0°C[F]_ | 0.0
Cootalda Y % (1) STOP display screan selection (SPCH)
PV tinz oCi{F ) 0P Sat vatue Descriptian |
Bigitel fitae 0 eacond (of1) neto 51’0__5 it displayad on tha PV display unt, (TYPE 1)
BVSV 1o wmwg(gv) | SIEP funclion 6001 | STOPIc gepiayed on the SV display i, (“VPE 2)
diaploy . |roiprevided o'crm a0 0002 N ¢election [rm RUN 1c STOP by tha front key ean b mado”. |
SVantiing [St!welue (BV1) )STEP function * I °Sat vaiue® Is set fe 0002, no Belsction from RUN to STOP can be mads, but
modn | Sel velue (SV2) |provided selaction from STOP to RUN aan be mede. In addhion, RUN/STOP o=n br
lactod vie commeinieatitn or by contact Input reganilaas of the SPCI4 salimg.

® When the setting limiter ix changed
If the setting limiter fhigh] (SLK) or aatting Tmiter flow} (SLL} ‘a changed as
folows, the refatod st velues aga dmnge% (Se2 ysbletﬂ e
<0nly for temperture Inputs
* 1{5LH lg ot to SLH < SLL Rtis changad te SLH=SLL

Ewample:  f SLL Io g8t to 200 with SLH aet to 100, SLH I changed to 200.
* IfBLL 15 g8t to SLH < SLL, itis changed to SLH = SLL.

Examnple: 1# SLH Ia set to 100 with SLL =t to 200, SLL {7 changed o 100.

<For tempernture Input, veitagelcurrent Inputss
If the setting Is made 5o thal the spen bocomes narrownr, there may be o
case wheto the related est vatue bacomes smaller or 0.

ﬂ*g Diaptays in the STOP mode bocome as fellawe.
18V; a

{8 sV
e, rorp o Idﬁprl-n greﬂﬂ
(EPCH=0AT0) BT " CE - (S§70P) Te
b - shen e E:‘E”
ISPGH0TY  enC—
® Change Settings

Exampla: Changs ths STOP diaplay from “TYPE 17 to "TYPE 2"
1. Change the Ingtrumant to the function block symbat display “F{0°.
F= See 8.1 Go o Enginagring Madr (P. 5).

2. Preaa the SET kay to chango % “SPCH (STOP displayY. Then, press
Ihe UP key to chtet 1 in the units Sigit of the eet valus (SV) dlsolay.

fable 1 e tha SET key bo stors ¢ z The iy goee 18 fe newt
BT Besciipion 3, Drfrotﬁf'ET oy fo gtors the newvset velur  The distiny e
Alorm 1 diffcrontal grp ’
Enginocdingmods | Alarn 2 difrordlal gng (2) Monitor display configuration selection (dCHG)
ONIOFE ‘"’"";ﬂ"r Bep Bat valua Description Setvaiue | Deacription
Alsrm 1 et value 00 PVIEV display 0002 | Only SV display
fgﬂf ot va'up W3 Oy PV daplay - -
Prcamelar esitig mode ~ TYPEY TYPE2
Oandband i Dlsplnya become as follows. A
Hasnaian propartional bang ﬂ"' R @v: (S cwm(oo)' \SFQ-WO‘IH \
FVbiae VgV dixpliay —cm @' [Py P
SAlvolis (SV) T STEP functlon nol pravided (dCHE-0020) o 50 s@ b 3
FUIBY diapiny mede. SV I Sotvake (SV1) T erepy U el ' (5T
aeiting made ot vz STEP fur crvided or;,!‘ g\igé,,‘.,‘,y EE‘ o F'l—:_-' :}gsrer)
K v ' B 5T v oo cran
® When the position of the decima) point | changed Orly SV diopiay ﬁ ngﬁm
The set value is avtometically converted. {4CHG =ana?) Sl P R
» Aftar tha position af the dacimal point Ir changad, condict qutomatie ® Change Settings

conversion o that the following velues may not ba changed.

E"s"?un’ m W(ﬂu ], Satting Bmitar (fow], Atarm 1 diffarant!
! e X . Atarm rential gap,
Alarm 2 diffarsnifal gsp, ON/OFE gctfon differantal gep ¥
Parmmeter seting mode:

Nmm 1 ged valua, Alarm 2 sat value, LBA deadbard,

Heatside proportions! bend, Deadband, PV bise

B

Example: Change the monitor display configuration aelection from
“PYIaY disploy® to “Only PV diapiay”

Prage the SET key st “F10° untl “dCHG (Mewitor dlaptey
configuration salaction)” 16 displayed.

Prasa the UF key to change the number to 0.

Preas the SE7 oy ‘o 2tre the raw ae vabze, The displery goss 1o the nmrt
pammeter.

-

wN
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8.5 Function Block 21 (F21)
(1) Input type selection (InP)
Faclory ot vive

inpul type (TC/RTD to vaagoicumont inputs or votogcimend inria to TCRTO)
b ed becouse the Io different.
apediicaton, & reblator o 250 £ Pwal ba connacted batwswr tha

ol vasiet dapsnddng on the Inped typn.

8at valte npiR Yype Teen, VAlie tngued tyno

[ [ 0010 ) Thermacoupto '
_W‘J_z 3 o011 . (1%)
0002 R 0012 | P1100 1 {JISTEC) RY0

6003 3 - 0012 JPI00 Q2 (A15) —— s

(004 8 > { oo Qo bV

GO0 3 % 3015 1105V DC Vollage '

0009 N 0018 01010 VDC

(L | 0014 01620 MAOC Comont "’

G008 _| WSReM2610 0016 | Alod0mADC

%08 | PLll — —

canot dww

¥ Foe the coment
frout terminnin,

® Change Seftings
Example: Changa the Input type from "K" to “J"
1. Change the instrument to the function block symbel display.
S See 8.1 Go to Engincering Made (P. 5).
Ag “InP" b to the "F21.” preas the UP key to chenge the

diaplay from "F10° {0 "F21."
2. Press the SET key to change to “In®.* Then, pmes the UP key to
enhtar 1 In the unita diglt of the set value (SV) display.

3. Pmsas the SET key o alore tha new aet valua. The display goes to
the noxt psremeter.
(2) Display unit selection (UnlT)
Invalld in case of the voltage/current Inputs,
K5 Se= 8.8 Attartion liema in Setting (P. R).

Factory sot valun: 4000
1 Sotwsios [ Duneription | Selvatue [ Beneriptlo: |
L. o | C 1 0001 I ]
® Change Settings

Example: Change the tsmperature unit of the Heat only type from
“s€ (0000)" to “°F (0001)"
1. Preas the SET kay severs! imaa at “F21° untll “UniT is dlspleaysd.
2, Press the UP key to change the numberto 1.
3. Press the SET key to stom tho new set value, The diaplay goes o
tha naxt parsmeter.

(3) Decimal point position (PGdP)

Foctary sct vatug viias dopending on tha Instument spedticaton.
Descsiption 843 vatos Deactiption

0300 Mo gscimsl place (0TQ0) 0002 Twe dacmal plates (J0.00
0001 One dodoal placa (OB00.0) 0003 Threa decimst pixcos (O.00

# Change Settings
Exsmple: Change ths decimal polmt potitich from “Ohe decimal
place (0001)" to “No declmal plsce (0000)"
1. Pressthe SET Koy several imas at "F21" untl “‘PGdP” Is displayed.
2. Preso the DOWN key to change the number to 0.
3. Prees tha SET key to store the naw sat valua. Tha display goss to
tho next psrameter.
(4) Setting limiter [high] (SLH)
8etting limiter [low) (SLL})
Set (he setting iimiter rafaring to the Input Range Teble (P. 8).
15~ Sue 8.3 Attention itema in Setting (P. 6).
Freiney st valug wammwm spacification.
o

At vam

{nput type

X <190 0 +1372 °C 10 +2502 %F
~1850.8 to 4880.0 °C (~100 0 o +8D0.9 F)
9 ] =189 to +1200 *C (~328 to ~2182 )
~195.8 to 2A¥0.9 "C («159.5 to +299.9 °F)
[ Dto 1760 L (010 3210 °F, |
010 1768 °C (0t0 3216 'F)
0 fo 1820 "C (0 to 3308 °F}

rFRo-E LRIy [ DX W

® Change Settings
Example: Whan the diapley range (5 gcaled to 0.0 to 400.0 for a
voitage Input of { to 5V DC,

v

[ set voi - QC 1an.0
s‘;'leg w26 400.0

1. Set"F21.” and press thc SET key. The dispiay wil go to SLH.
2. Tho blinking digh Indicates which digit can be =et. Press the <R'S key
to move to the thouxands digit
3. Press the UP key to change tha number to 4. o SUL
% to SLL.

4. Preca the SET key to store the new et value. The display oos .
Fer t;ve ‘ESU. (S«f‘xng Ifrnllar Tlowi},” chezk thet the display ia set to "0.0.

8.6 Function Block 30 (F30)

m Output logic operation selection (LoGC)

Match the setting with ths Inatrument specification.
== Qtharwlae malfunction may result,

cool-side jonai cycle (T or 1) carrespondin
m ﬁ:o 2”;}3'3532: nmngm made mey not be dgplnve

depsnding or {he selectzd output sliocation code.
« Not displayad whon no confrol outpint 1o selected.
rol output

e Not dispiayrd when cont colresbonds 1a eurrant outpt.
Fasttry 861 value vaies den o on thalmsh epocicadon.
Sst voluo [0 4] ouT2 5 :me::d
01 |Comyv/ outat | GRoutil of elarm | and dorm 2 FID 3ction ~ No Al
Rnerde funeson *
' =ed) PiD ashen & Al 1 °
2D nm - OR1
of Alerm 1,
Riwm 3 Enegiacd) * |
T |Fomoae | ConReR e s Taateot! 7D Bel0n ©
cnntrd outpit | (in casa of droct action or roverse | W v Atypn)

T T Mm n ‘. o - S e —— I S
03 | Contrel oul Agm § ot MO aclien + Nlam 1
706 |Contro oulpyt | AND outpys of ¥m 1 3r€ SismM 2 | D aclion s Alatr 1,

{Energzed) alamn 2
005 |Cemroleuty! | OR outpwt of atarm { and dlerm 2 [PID sction ~ Alem 1.

| {Dc-cnergzed) sl 2

G308  |Control ouipAt | AND &Aput of ataom 1 wnd alam 2
(Oovonorpl2ad)

¥ Nam?,
Al 2 or o'’ orly

(33 iu.ku onclt  INd Map'.‘l
: (The o'arm stato con b chacked
momeicetian o7 by lamo

via

Rghing).

Als™ 1 WW 3 PID scion -+ Ao 4,
(A'nm 2 son 9 vda Alnen 2
communicntion or by lamp lighting). | {
Aarm 2 outou! (Epergitad; Aam | - Rerm 2

53r choose oriy R
tvoe.)

003 ) Como oAt

073 AN cutout
{Enargfzad)

010 |Alem t sulpat
H plzet) |

N 2 au'pul (Davenorgize2;)

'Alarm 2 outp A (Doven=gizec)

D1 AR | outout
hl'»-oouzw

* Stondord oUtul whon fo OUTPUL coda ty spacified,

8.7 Function Block 41 (F41), 42 (F42)
(1) Alarm 1 type selection {AS1)

Alarm 2 type selection (AS2)

NZ&° See 8.3 Attentlon Itama in Setting (P. 6).
Factory ocl vauo vaiiee dopanding on tha inatnumant spocttoeton.

301 velue Dese n Datvalue | Dutaiption

TCOD | Aunnm no: provioe: G005 Daviagon high Aiam
(00" SV Righ a1y 9008 Davin ow ziarm
— |

0z | BVloweam Qariation NEhow RRTD
0093 ° Preeass high alam ooes Band dar
0004 I Prooase low @arm 0008 Control 1eop brmak alarm (LBAJ

* Awaleblo only With Alare 1 oy

®Change Settings
Exampls: Change the Alsrm 1 type from *
(600%5)" to “Deviation low slarm (0DOE)"
1. Presa tho SET key at “F41° until "AS1" ia displayed.
2. Proe=a the UP Key to change the numbarto 6.
3. Press tha 9ET kay to gtora the now set vaiue. The dlsplay goss to
the naxt paramater.

{2) Alarm 1 hold actlon selaction (AHo1)

3 oticn high &larm

' IBC {Intomationg Elaetratacint arreri 18 equivaton
: in cuso of voilaga‘currant mwh%fl-l mﬁ?ﬁt% (}i.l..l to {15, DIN end ANSI
Pumcm wpedfioyion. 3 revistor of 280 © mutt be coneevted between the

MRO1D01-ED

3 Tto 1000 °C (0 fo 1832
Tc N | lor0clwANEE) | "‘-c‘m‘ﬁ‘zﬁ_—" Alarm 2 hold actlon selection (AHo2)
0.0 to §89.9 °C (0t 998.0 °F) ; The atarm hold ection function cen not be added to tha SV slam,
<165 to ul 00 *C (=320 la +782 *F5; " * 0
1 ) Soc 8. Itame in Setting (P.
e emeramraa oo ~180.8 10 +400.0 *C [-190.8 Io +762.0 T} WA Soc 8.3 Attortion ems | na (P-€) Faciery st vRium: 3030
WEHRAW26Ra 1 2320 °C {0 t 1208 °F) el veluo Desctiplion
B % 1390 °C (0 tn 2638 *F) 0500 WAL cigttn hoia scon
u ~129 (8 600 "C {-326 (0 +1112°F) [ 55:: .:’Rﬁ? DONI D APAL SN, OF “ORM'DN & thangad
—163.8 1 +600.0 °C (-160.8 to +880.0 °F) -
5602 Effsctlv [ - or oporaton 1B oh
a0 |_Pun gLrsnsr,' 122000 (9140 1592 ) o SO 1o RUN 0 o S i3 Gkt oo o o
= ~160.2 t0 +848.0 "C (~160.0 to +806.6 T .
o d reees T ® Change Settings
) ' Example: Change the Alarm 1 hold sctlon ssiectlan from "Without
Velmge _.o'_é!%‘%%_ ~1988 (0 +2860 (orograrvekie scefe! alnrmehold actlon (00001 to “Effectiva when the powar Is
, TSR oRos :m:?" on, or operation I changed from STOP to RUN
vrrent -19801p «20ED (rogrammable enis)
Al mADC 1. Prass the SET key at “=41" unt!l “AMo1" iz disnlayer!.

2. Presg the UP koy 10 changa the numbarte 1,
3. Prest the SET Kkey 1o store the new aat valua. Tha display gtoas to
the nayt paramater.
7

A
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(3) Alarm 1 differential gap (AH1)
Alamm 2 differential gap (AH2)
Setting r m
TC ani RTO inpuls, Voltege'cumrent Inputa: 0 (0.0) to span

Fsa:lug net velus:
and RTDinputs; 2 °C [ } or 2.0 °C:["F)
Voltnge/currend Inputa: 0 2 % of epan

®Change Settings

Example: Chenge the Alarm 1 differential gap from 2 °C" to g o

1. Preaathe SET key ot "F41" unill "AH1" is displayed.

2. Proaz the UP key lo change the numberind.

3. Prase the SET key to #icre the new sat vaiue. The dlsplay Foes lo
tha foYt paramaster,

4) AlAaEnr;)1 process abnormality action selection
o
arm 2 process abnormality action selection
(AE02)

{I} It Is judged that tho Inbut is sbhommal when ovar-scale or
- undersesie ocours.

Set value

[y Normnl prosssing:
The sianmn bction aat by AST (A'RmD 1 type jataction) is takan
oven i the npua ig ebnormsl,
0101 ! Forcibly timed on when sbnsma":

Tha atam ia foreibly turred on renandisse of to atam typo nl
by AE1 (Atsmt { type selection) whaoh the nowt [s b
Howsvar, for & voltago input af 0 10 & V DE or 010 10 voc,
a cummm input of 0 to 20 mA DC, &3 overscale o urdorcale
does not pecyr when the Input breaks, me alerm Is turrod on.

Dascription

Fatloty ent vatuo:
proud ;’2«"&"&“" LB vty tames o han aboorma
m 2 provided: 1 iFordbly tumed ﬂnB\)nhan shnarmat)
o Change Settings

Example: Change the Alarm 1 procass abnormality action seloction
from "Normial processing (0000)" to “Farclbly tumnd on
when abnormal (8001)"
1. Praga the SET key at *F41° upi! *AEo1" Is displayed.
2. Preas the UP key to change the mumbario 1,
3. Press the SET Key to utore lhe naw get value. The dirplay gons
the fumetion block symbol (F4

8.8 Function Block 51 (F51)

8 ON/OFF Action differentiat gap (oH)
Sen!n
:ng RTD inpuls, Voitege/current Inputz: 0 (0,0} to span
Fe :.?5‘&’4‘3’; 2°C PR or 2.0 °C
Veltageleutrat ! tnpuls 0.2¢ ?:;aﬁ el

® Change Settings
Exampla; crgggo tho OWOIF Actioh difterential gap from “2 °C" to
1. Press the S8ET key at “F51" until “oH" 15 displayad.
§. greae ?\he U%%e'{ to changa the numbar to 4,
3 msa e S to store tha new set valus, The displ %
Block Symbol (F51) " cisplay goss fo

8 9 Exit Engineering Mode

Trensfar 1o funstion block symbol display (FDO) aRsr mach
parameter i scl.

2. Press the <R/S key for two seconds while prassing the SET key from
eny digplay In the Enginasring Mode.

2. Press the SET koy for two saconds in the FV/SV display.

4. Prers the SET key until "LCK" (Set Data Lock display) wil b
displayed.

5. The biinking digit Indlcstea which digit can be sel. Prags the <R/S kay
o move (o the theusands digit.

8. Press the DOWN key to change 1 10 0.

r W36,
Pt dntalock S rovon ety | L

7. Press the SET key to store the new sof valus. The diapiay goes 1o
the next parametar, and the Engtnesring Modo is lockad.

9. ERROR DISPLAYS

® Error display

CRDORLOR L [ D
m Overscale and Underscale
Dﬁagtq Dpeeription Solution !
(PTJ:;’;’:Q"I’\?"? P\’ iz ouiside cf inoul range : I W o ]
ARJW“ -
mo AASH 18 - PV is ahove the
o mgh Input dbeplny range limh. To pravonl elnclrc
D I ___ﬁ s':wrk nlwgy"s fum off
\ -_Q_Q_- the power befora
M,HPP% Unerecale - PV ix balow tha rrplacing the scnzer.
" ﬁ‘-&:‘ lows Inpud dlenlay range g:;fr {he snazcr or input

10. INPI.IT RANGE TABLE

Qe F Corm Py V Zete |
ot 2w maz * fgs g:&.&: } g
ulamsnary ¢ jmftdeimT |G
10w vcq it fom Vel
17{3esn Klpfoaemae  (Njn
rl-\mow.ezoe P33 [owen . A
Bliwss = (Mo [ M
AQ 1905 tn QX2
N K M [ PN H [5d
ghiims. 1 EMEBE. 0 in
g tai @ franmiae 1uin
W {I0A0F ] A1 S (amE (] ~
A 212 ét0°F 1 AR RN ARAT ~q
88
1 TV ik I

Cwma 04282 7 2
0.210 L8000 F

802320 °C

szefeaz sse| |od 8 [Z|seefes]

3 m»ynmgmnmd‘mmu 28 CA I F
‘areANod DETWBIN <1900 15 =*C0.3 7% 1a110.9 10 =148 °F:.

2 Acsureeyis Ay gv
sYoltsgelcurant tnpks
Ty Rege Coce “yps Mange Cete
OBV DC 0.2¢6 1000 % s 13 | owiiannd 001 010% 110
L NEES 50t 100 % 3 [ 9" | $wIPAGC | GO In0w e [ =
TwE/0C ) 0,08 S LD | ¥

11. REMOVING THE INTERNAL
ASSEMBLY i

Usually, thiz Instrument le not nacessary to remava tha intermnal nesembly
from the case. Whsnh removing the intamal assembly without
disconnecling the axtema) wiring, teke the following steps.

A\ [waRNiNG ]

® To pmvent slaclic shock or ihatrument fadure, only quslified
persermal should ba sllowed to pull out the intame? assembly

® To pravant slectricel shock or Instrument falfure, slways tumn off
e powsr before pulling ourt the intemal assembly.

® To pravant In;ury or instrument failura, do not toush the intamal
printad wiring board.

Apply prassure very carefully when
rsmoving Intemal assembly to
avold damage to the frame.

!I b Ta conform {0 [EC61010-4
mpsiremnris for omtacticg fom
rlectric shogk, the intemne’

azsambly of this Instrement can T
onty be removed wth an Ea Uniock the bezal with 8 biada
appropriate teol. NN fvar. by gonlly puthing

.f— P Recommended took Bindo screwdrver  Outvam
{Biode width: 3 mm or ienz}

The P ertiioe: NOV. 1339
Do P2 ogiime JUL. 2CCD (NAQST

Disploy Deseﬂmn Golution
B “Ihe_nwor oo shown In | Tum of tha powsr orce. O
il Qﬂ gv ﬂlrluy Whon [ or mmnm‘:m lfh:llm powne

i L re ._"3.9. hmlunm:w. ﬂ:; Wnl.rgf e:ds commn ch uawm?::n or
Alsplayed av ona mumbar. nd |the agont

JUL. 2003

RKC. RKC INSTRUMENT INC.

HEADQUARTERS 15-8. KUGAHARA 5-CHOME, OHTA-KL!
TOKYO 1408515 JAPAN
PHONE: 03.3751.9789 (+81 3 3751 8799)
lE‘-Am)f“ " g‘r.a&-‘a@gd;sss )gr 3 3751 @585
44 of '3
¢ )lMRMDO‘!-ES
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INSTALLATION AND OPERATION MANUAL

KBLF

ADJUSTABLE FREQUENCY DRIVE

Variable Speed / Soft-Start AC Motor Control with
I’t Electronic Overload Protection
for 3-Phase Induction Motors through 1 HP

C€ =

This Manual Covers the Following Model Numbers
KBLF-13D, 23, 23D, 14, 24, 24D and 26D

[@__4 Z!l See Safety Warning on Page 1

The information containsd In thls manual Is inlended to ba aceurate. However, the manufacturer retalns
the right to make changes In dealgn which may naot be Includad herain.

PENTA[:)POWER™

A COMPLETE LINE OF MOTOR DRIVES

& 2002 KB Eleclronics, Inc.
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Electrical Hazard Warning Symbol: Failure to observe this warning could result in
electrical shoclk or electrocution.

Operstional Hazerd Warning Symbol: Fallure to observe this waming cou Id rasult in
serious injury or daath.

. [§7] /\ SAFETY WARNING! Please read carefully

This product should be installed and serviced by a qualified technician, electrician, or elec-
trical maintenance person familiar with its operation and the hazards involved. Proper instai-
lation, which includes wiring, mounting in proper enclosure, fusing or other over current pro-
tection, and grounding can reduce the chance of electrical shocks, fires, or explosion in this
product or products used with this product, such as electric motors, switches, cailg, solenoids,
and/or relays. Eye protection must be womn and insulated adjustment tools must be used
when working with control under power. This product is constructed of materials (plastics,
metals, carbon, sllicon, ete.) which may be a potential hazard. Proper shlelding, grounding
and filtering of this product can reduce the emission of radio frequency interference (RFI)
which may adversely atfect sensitive electronic equipment. If further information is required
on this product, contact the Sales Departmant. It Is the responsibliity of the equipment man-
ufacturer and individual installer to supply this Safety Warning to the ultimate end user of this
product. (SW effective 9/2000).

This contro! contains electronic Start/Stop circults that can be used to start and stop the
control. However these circuits are never 1o be used as safety disconnects since they are not
fail-safe. Use only the AC line for this purpose.

The Input clrcults of this control (potentiometer, start/stop, enable) are notisolated from AC
line. Ba sure to follow all instructions carefully. Fire and/or electrocution can result due to
improper use of this product. After disconnecting AC power, high voltage exists on this con-
trol until both LED's are extinguished.

c This product complles with all CE directives pertinent at the time of manufacture.

Contact factory for detalled installation and Declaration of Conformity. Instalfation of 2
CE approved RFI filter (KBRF-350A [P/N 9511] or squivalent) is required (also see KB
Publication No. 321). Additional shielded motor cable and/or AC line cables may be required
along with a signal isolator (SIVF [P/N 9474] or equlvalant).

. INTRODUCTION

The KBLF Adjustable Frequency Drive i3 designed to provide varlable speed contral of stan-
dard three-phase AC Induction motors. Adjustable linear acceleration and deceleration are
provided, making the drive suitable for soft start applications. The output voltage is sinewave
coded PWM operating at a carrier frequency of 16 kHz, which pravides high motor torque,
high efficlency and low noise. The KBLF Is a full featured drive, and dus to its user friendly
design, It Is easy to Install and operate. Simple trimpot adjustmente eliminate the computer-
iike programming required on other drives. However, for most applications, no adjustments
are necessary.

The KBLF main fsatures include Adjustabla RMS Current Limit and I’t Motor Overload
Protection. Adjustable Slip Compensation providss excellent load regulation over & wide
speed range. Power Start™ delivers over 200% motor torque to ensure startup of high fric-
tional loads. Several models, through 2 HP, are available to control standard 208-230VAC -

50, 60 and 50/60Hz motars from either a 115 or 230VAC-50/60Hz~1¢ AC line. The KBLF is
easily tallored to apercific requirements via selactable jumpers, such as Frequency Rangs (0-
60, 0-50, 0-120, 0-100Hz), Auto/Manual Restart, and Forward-Stop-Reverse/Enable opera-
tion. Other standard features include Inrush Gurrant Limiter (ICL), which eliminates harmful
AC fine inrush current, and two LED Indicator lamps provide the user with diagnostic informa-
lion. The drive is housed in a versatile U-frame chassis, which facllitates mounting ang wiring.

1
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TABLE 1 - ELECTRICAL RATINGS
Nominal Maximum Maximum Maximum
Moo No. (3 pan e | (AGSumoT | Ut | Moncoower | Contone | A e
(VAC) Hp, (kW) (RMS Amps/Phpss) (Ampa AC)

KBLF-13 9557 115 D - 230 12, (0.37) 2.4 11.0
KBI.F-23 9558 230 0 -230 112, {0.37) 2.4 7.0
KBLF-230 $550 115/230 0-230 12, (0.37) 24 1.0/7.0
KBLF-14 8577 115 0-230 1.(0.75) 4.0 16.0
KBLF-24 9578 230 0-230 1,{0.75) 4.0 100
KBLF-24D 9579 115/230 0-—230 1,(0.75) 4.0 16.0/100
KBLF-260 9580 115/230 0-230 |12[2), (1.3) (1.5} 5.5 22.0/14.0

* 2 HP for most premium efficiency motars,

FIGURE 1A - KBLF 1/2 HP MECHANICAL SPECIFICATIONS - (inches / [mm})
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FIGURE 2 — KBLF 1 HP & 1% HP MECHANICAL SPECIFICATIONS - (Inches / mm)
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NOTES:
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2) Maxtmum Contrel Helght for
445
Fe24: ——
KBLF-2 f119)
3) Maximum Control Halght far

. 9,72
KBLF.260 1145]

L

TABLE 2 - GENERAL PERFORMANCE SPECIFICATIONS (Al Modele)

. Parameter Specification ;:'::;'g
Recommanded AC Lins Input Oparating Range (% of Nominal 115/230 VAC) £10 - {
Maximum Inpul Voltage Range, 115 VAC, 230 VAC a7 - 135, 185- 270 - ]
Maximum Load (% Current Overfoad for 2 Minutes) 150 -
Caniar Frequency at Motor (kHz) 16 -
Signal Faliowing Input Veltage (VDC)* N-5 -
Signal Followling Input Resolution (Blts, Hz) 10, 0.06
Minimum Speed Trimpot (MIN) Range (3 Frequancy Setting) 0-40 d
Quipul Frequency Setiing (z) 0 - 50, 60, 100, 120 60
Maximum Spsed Trimpot (MAX) Range (% Fragquancy Setling) 70 - 110 100
Speed Ranga {Ratlo) §0:1 -
Accelaration and Daceleration Trimpot (ACC and DEC/B) Renges (Saconds) 03-20 1.5
Boost Tempot (DEC/B) Range (50 i1z Only) (%) §-30 -
Slip Compensation Trimpoet {COMP) Rangs (Volts/Hz/Amp) 0-3 1.5
CL Trtmpat (CL) Range (% Full Laad) 65-175 160
Speed Regulation (0-Full Load, 30:1 Speed Range) (% Base Spead) 25 -
Oparating Tomperature Range (*C) ’ 0=-45 -
Overtoad Protector Trip Time (Stallad Motor) (Saconds) 6 -
Bus Overvoltage Trip Point (VDC) (Equivalent AC Line Volts - 230 VAC Line) 400 (283) -
Bus Undervoliege Trip Point (VDC) (Equivelent AC Lins Velts = 230 VAC Line) 280 (184) -
Maximum Allowablg Vibration (G) 0.5 -

‘leolated input Signal must be used.
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FIGURE 3 - MAXIMUM ALLOWED MOTOR TORQUE vs SPEED
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IMPORTANT APPLICATION INFORMATION ‘
Most fan-cooled (TEFC and open ventilated) 3-phase motors will overheat if used with an
inverter beyond a limited speed range at full rated torqua. Therefore, it is necessary lo
reduce motor load as speed is dacreasad. Note: Some fan-cooled motors can be used over
a wider speed ranga. Consult motor manutacturer for detalls.

WARNING! There may be some motors whose characteristics may cause overheating
A and winding failure under light load or no load conditions. 1f the motor is to be operat-
ed in this manner for an extended period of time, it is recommended that the unloaded motor
amperage be checked from 2-15 Hz (60-450 RPM) to ensure motor current does not exceed
the nameplate rating. Do not use the motor if the motor current axceeds the nameplate

rating.
Inverter duty and most totally enclosed nonventllated (TENV) motors can provide full rated
motor torque over an extended speed range without overheating. Sae figure 3.

If external fan eooling is provid- FIGURE 4 - MOTOR WITH EXTERNAL COOLING

ed, open-ventilated motors can
also achleve an extended speed

range at full rated torque. A box ’H
fan or blower with a minimum of
100 CFM is recommended.
Mount the fan a few inches from
the motor so it is surrounded by
the air flow.

LN

It is recammended that

this contro! be used
with inverter duty and totally
encloased nonventilated

- FAN

MOTOR

(TENV) motors.

SETTING SELECTABLE JUMPERS

A. Dual Voltage Controls — Models KBLF-23D, 24D and 26D have the capabillity of operat-
ing standard 208-230 VAGC - 50/80 Hz, 3-phase motors from either a 115 VAG or 230 VAC
- 50/60 Hz AC line. Tha jumper Is factary set far 280VAC - 50/60 Hz AC line input. Use
jumper J1 on the top PC board to change the voltage input.

FaGE
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FIGURE 5B - J1 SET TO
115 VOLTS

FIGURE 5A - J1 SET TO
230 VOLTS

WARNING! Do
£ not change
jumper position with AC line
connected. Be sure proper
input voltage is applisd to
control corresponding to
jumper setting. Connecting
230VAC to a 115VAC can-
trol Input will parmanently
damage control. “115VAC”
and "230VAC" labels are
provided. Use the appropriate label to identify the correct input voltage after setling

jumpers.

Motor Frequency —~ The controls are factory set to operate 60 Hz and 50/60 Hz motors
(Jumper J1 is set to the "60 Hz" position and Jumper J2 Is set 1o tha “X1" position). For
50 Hz aperation, set Jumper J1 to the “50 Hz" position. For 120 Hz operation, Jumper J1
is set to the “B0 Hz" position and Jumper J2 is set to the “X2" position, For 100 Mz oper-
ation, set Jumper J1 to the “50 Hz" position and set Jumper J2 to the “X2" position. See

figure 6.
Note: When the cantrol is set for 50 Hz operatlon, the DECEL trimpot will automatically
changs to adjustable boost. See section IX, G, page 11.

FIGURE 6 - OUTPUT FREQUENCY SETTING

“"‘T;‘s‘f:r':'sgfu':;)"““ Control Sat for 30 Hz Motor | Contro! St for 120 Hz Motor | Contrat Set for 100 Hz Motor
J2 Set for J1 Set for J2 Set for J1 Sal tor J2 Sat tor J1 9st for J2 Set for J1 Set fo*
X1 Multlplier 60 Ha, X1 Multipllor S0 Hz X2 Multipiier G0 Hz X2 Multipiler 80 Hx
50/B0Hz X1 50100 Hr X1 018k X Y
‘—’ [- ri ) | ) | (Ey | &) | o)
< U] 2 v3 i e R N X & 1]

. Auto/Manual Operation

The control can also oper-
ate 50 Hz, 60 Hz, and
50/60 Hz motors in an
overspeed mode. In this
mode, tha motor will pro-
duce fuil rated torque up
o its frequency rating.
Operating the motor
above its frequency rating
will linearly reduce the
torque to 50% at the dou-
bled fraquenay.

FIGURE 7 - AVAILABLE TQRQUE vs
OUTPUT FREQUENCY

TR0, |
m

i. Auto Operation — The
control Is factory set to
start automatically
each time the AC line
is connected. It will 0
also automatlcally start
when recovering from
faults due to overvolt-
age, undervoltaga and short circult. If an 1t fault oceurs due 1o a profonged overload,
the centrol must be manually restarted.

)
|
!
)
|
|
|
]
|

g —- - - - = -

[
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™~

OUTPUT FREQUENLY (¥)
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Note: The control can bs restarted due to an 1% fault by one of the following methads:

1. Disconnect and reconnect the AC power (“ST" LED must change from flashing green
to Red/Yellow flash - approximately 15 seconds.)

2. Turning the main speed pot 1o zero (MIN speed trimpot must be set to “zero" speed
in order to reset with main spesd pot).

3. Use Enable (Forward-Stop-Reverse) contact. See section V, F, on page 8.

Note: It the control trips in [%, the motor may be overloaded. Chack motor current
with an AC ammeter. (Use RMS reaponding meter.) Also, the CL setting may be set

too low (see section 1X, E, page 10).

jl. Manual Operatlon — To oparale in the manual mode, the AM jumper must be removed
and the 2-wire connector (supplied separaiely, Part No. 9555) must be insialled. See
section. V, E, on page 7 for complete details.

D. Forward / Reversa - The controls are factory set for "Forward" aperation. H, after wiring
the contral, it is detarmined tha motor direction is incarrect, simply change the F-S-R

jumper position from “F-8" to the “S-R" position.

WARNING! (Be sure to disconnecl power and wait for the "PWR” LED to extin-
guish.)

See sectlon V, F, on page 8 for complete details on using the F-S-R function.
Note: Two motar leads can be interchanged to change rotation.

MOUNTING
Mount the control on a fiat surface free of moisture, metal chips, and other contamination,

Including corrosive atmosphere, that may be harmful. Far maximum cooling efficiency, mount
the control with fins or sides in a vartical pasition. If controls are to be mounted in an enclo-
sure, allow at least 6" x 8" x 12" for 1/2 HP, 8" x 8" x 16" for 1 HP, and 12" x 12" x 18" for 1%
HP. Ambient temperature is not to exceed 45 °C. Also, mount control as close as possible
to the bottom of the enclosure. When mounting the 5K remote speed potentiometer, be sure
to install insulating disc between potentiomater and inside of front pane!.

A WARNING! Do not uge Start/Stop or Enable circults as an emergency stop or
severe Injury may reaulf.

/' WARNING! Do not wire conirol with power on. Flre and/or electrocution can
AN result If caution is not exercised.

TABLE 3 — WIRING INFORMATION

Terminal Designntian | Connection Dasignation | Type of Connector Supply Wire Gauge
Mintmum Maximum

AC Linm % P B-4 1/4* Qb 16 14

Motor uv.w 1/4* QD 16 14

Potentiometar P, P2, P3 144" Qb 22 19

WIRING (Use the qulck-connect terminals providad for AC line, motor and speed pot wiring.)

A. AC Line - Wire the correct input AC line voltage 115, 230VAC - 50/60 Hz to terminals L1
and L2, depanding an model number and Jumper selection for dual voltage models. Be
sure to connect proper Input voltage to control - catastrophic contro! fallure can
result due to Improper voltage. It is recommended thal a fuse be installed on each

ungrounded conductor. Do not fuse neutral conductors. Follow NEC ar other elactrical-

codes that apply. See section VI, on page 8 for recommended fuse size.

[ LS
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Be sure to ground chassis using areen ground
screw. Do not ground (earth) any signal connec-
tions. Sse tigure 8.

B. Motor — Connect motor wires to terminals “U," "V~
and “W." It is recommended that the cable length
be limited to 100 feet batwesn control and motor.
Sae figure 8, Note: If cable length is greater
than 100 feet, spacial reactors may have 1o be
installed. Importantl These controls are
deslgned for 208 - 230 VAC motors - be sure

motar Is wired correctly.

IMPORTANT - Do not bundle low volitage slg-
nal wiring (main speed potentiometer, signal
following, manual start or forward-stop-
reverse/enable) with any maln power wiring
from AC line or motor. For all signal wiring
over 18" shielded cable is recommended. Do
not ground (earth) shield.

C. Speed Potentiometer — Connect speed poten-
tiomeler as shown . The high side is wired to P3
and the wiper is wired to P2. Sea figure 9. Wire
the low side to P1 - do not ground (earth) low
side of potentlometer or catastrophic control
fallure wlii result.

o I AL QA Al B [ T RN T Ty )

FIGURE 8 — MOTOR AND
AC LINE CONNECTIONS

AC LINE

50/60 Hz

FIGURE 9 ~ MAIN SPEED
POTENTIOMETER CONNECTIONS

D. Signal Following ~ The control may bs operat-
ed with a D - 5VDC isolated signal in fieu of the
main speed potentiometer. Connett pos (+) sig-
nal to P2 and neg (-) to P1. See flgure 10. Do
not ground neg (=) elgnal wire,

Note: For proper operation, “MIN" trimpot

MAIN GPEED
FOTRNTICMETRA

O

must be turned to zero (CCW). If 0-10VDC

operation is required, & resistor natwork can FIGURE 10 - SIGNAL FOLLOWING

be added as per figure 11. If an isolated sig-

0 - 5 VDC (ISOLATED)

nal is not available, a saparate sighal isola-

tor must be used (SIVF or equivalent). Do —
not ground (earth) signal wiring. Donnn .

E. Manual Start Mode — To operate in the e OfF "s"g'_‘,’:,fo
manual start mode the A/M jumper must be et - =
removed and the 2-wira connector {supplled
saparately, Part No. 2555) must be
installed. The connector must be FIGURE 11 - SIGNAL FOLLOWING
wired ta @ momentary reset switch 0 - 10 VDC (ISOLATED)
or contact. See figure 13 on
page 8. In the Manual mode the 10K
gsnlrol will trip due to all faults, M [ { .

ervoltage, undervoitage, short N 1wk 0-10VDG
circuit and 1% and remain tripped “_"'—I < Ny’ (SOLATED)
even when the fault condition is
corrected. (See LED diagnos-
tics, section Vil on page 8.) The FIGURE 12 - AUTO/MANUAL SELECTION
control must be reset manually by CONTROL SETFOR
closing the A/M contacts. Also, the N
control must be restarted each %@“— 33;2%’,‘3‘& S(;ﬁg:opy SETTING)
time the AC line is interrupted. (JUMPER INSTALLED)

e
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FIGURE 13 - MANUAL START/RESET

F. Forward-Stop-Reverse/Enable — The
SWITCH CONNECTION

KBLF may be controlled in several ways
using tha Forward-Stop-Reverse/Enable
circuit. Remova the F-S-H jumpaer and = E——OI_ gﬁ\g%bous
install the 3-wire connector (supplied sep- 4 [} S— (MOMENTARY SWITCH)
arately, Part No. 9555). The control can
now be made to instant-

ly reverse or start/stop FIGURE 14 — FORWARD-STOP-REVERSE / ENABLE
electronicaily (Enable).

See ﬂgure 14 ‘or FORWARD-STOP.REVERSE ENABLE SWITCH
Start/Stop - Enable and SWITCH CONNECTION CONNECTION

Forward-Stop-Reverse
connections. oo REVERSE X [ CLOSE
——Onen. STOP 9 |[e}——-a

TO ENABLE
[ FORWARD @ °—</ OE

F-§-R
!...I

FUSING

It is recommended that a

tuse or circuit breaker be
usad on each AC line connection not at ground polential. Do not fuse neutral or ground
connections. Use a normal or slow blow fuse according to the table below:

TABLE 4 ~ FUSE SELECTION CHART

Model AC Line voitage Maximum AG Line Current | AC Uine Fure (Amps)
KBLF-13 16 11.0 15
KBLF-23 230 70 10

s 11.0 13
KBLF-23D
230 7.0 10
KeLF-14 15 16.0 20
KBLF-24 230 10.0 15
11 .
KBLF-24D S =0 20
' 230 10.0 15
1§ X 2
KBLF-28D 22.0 °
230 14.0 20
OPERATION

WARNING! Read Sefety Warning on page 1 before attempting to operate.
Severe injury or death may resuit.

Caution! It is recommended that the bus capacitors be reconditioned if this product has
been in storage for over one year. To recondition the capacitors, apply tha AC lina, with

the drive in the Stop Moda, for a minimum of one hour.

After all wiring and setup is completed and recheckad, the control can be powered up. The
main speed potentiometer shouid inltially be set at the minimum pasition (CCW) and gradu-
ally rotated clockwise to increase motor speed. Check status LED's to verify proper opsra-
lion. See saction VII.

LED STATUS INDICATORS

The KBLF Adjustable Frequency Drive contalns two LED status indicators. The first LED is
a tricolor lamp (ST) that Indicatss a fault or abnermal candition. The information provided can
bs used to diagnoss an installation problem, such as incorract input voltage, ovarload condi-
tion and control circuit miswiring. It also provides a “normal” signal that informs the user that
all controt and micro processor operating parameters are proper. The second LED is 2 Power
On indicator (PWR) that senses the presenca of the bus voltage and the operation of the
maln control togic power supply. The status functions are summarized in table 5 on page 9.

FAGE 27735
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TABLE 5 - STATUS INDICATORS
Controlier Status '
Controfler Sisiue LED Color— Recoverad
LED Ref. Function swate™ | LED Color } " i pada | 7 “ﬂ::‘.wn Favlt (Manunl Mode)
Normal Conlrol _
Oparation Blow Flash | Graan Run Aun
L {current Uma! { Steady Aed Run Run Green'™
?x1 Quick Flash |RAcd Trip Tript® Groen'®
"6T" (Statue) [3y0n Cirout Glow Flagh |Red Shutdovm™ T -
Undarveliage Culck Flash | Red/vellow | shutdown'™ Trpt® Red/Vallow/Graan'™
Ovenvoitage Slow Flash | Red/vallow | Shutdown™ Tip™® Redellow/Green®
Stop Staady Yoliow Shutdovm™ Shutdown™ Greon™
PWR" (Powe) g:g‘;‘ VP"“'“ Stosdy Green - - -

(1) Slaw flash: 1 sac. on, 1 sec. off; Quick flash: .25 sec. on, .26 sas. ofi.
{2) Whan control racovers lrem CL or Stop, the Status LER raturns to the “normal” flaghing green.

(3) Shiutdown: Controt will “step” but will resume operation after fault is clearad.

{4) Trip: Control will “stop” 8nd not restart when fautt is cloared. See Insiructions for rastar procedurs. sec. V,E, page 7.

(5) If a fault pccurs in the manual etart made, such as undervoflage or lass of AC pawer, the drive will trip. The status
“ST" LED will begln to quick flash Red/Yellow. The drive cannet be restaried If the undervaltage condition parsists.

Whan the voltage retums to normal, the “ST™ LED will begin to flash Red/Yellow - Graen. This elgnliies that there was
an undarvoliage or loss of voitage condition that has baen corrected. The control can now be restanted with the man-

ual atart contact.

X. TRIMPOT ADJUSTMENTS
These controls contain trimpots which have been factory adjusted for most applications.
Figure 2, on page 3 lllustrates the location of the trimpots and their approximate adjustment
positions. Some applications may require readjustment of the trimpots in order to tailor the
control to exact requirements. (See table 2 on page 3, for range and factory setting of trim-

pots.) Readjust trimpots as follows:

WARNING! Do not adjust trimpots with main power an if possible. If adjust-
ments are made with power on, Insulated adjustment tools must be used and

safety glasses must be worn. High valtage exists in this conttol. Electrocution and/or

fire can result if caution Is not exercised. Safety Warning on page 1 must be read and

undarstood hefore procesding. Fallure to follow the Safety Warning Instructions may

result In electric shock, fire or expicsion.

A. Minimum Speed (MIN) = The MIN trimpot is used to set the min- FIGURE 15 - MIN
imum outpu frequency of the drive, which sets the minimum motor % BASE SPEED
speed. The minimum speed Is faclory set 10 zero. Readjust the 20

MIN trimpot as follows:

1. Rotale maln speed potentiomster to the minimum speed posi-
tion (full countarclockwise).

2. Increase setting of MIN trimpot so that motor runs at desired
minimum speed.

NOTE: For signal following operation, the MIN trimpot is not

operational and must be set to ts mintmum posftion (full counter-

clockwise).

B. Maximum Speed (MAX) — The MAX trimpot Is used to set the
maximum output frequency of the drive. The maximum spead is
factory set to tull rated motor speed. Readjust the MAX trimpot as
follows:

=40

®)

»~
Ll |

FIGURE 16 = MAX

% BASE SPEED
80
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C. Acceleration (ACC) — The ACC trimpot sets the time it lakes FIGURE 17 - ACC
the motor to reach fuil speed Irom an inilial zero start. The
trimpot is factory set to approximately 2.5 seconds. Adjust the SE%’:DS

FROR LA EL Aae

1. Rotate main potentiometer to maximum speed position (full clockwise).

2. Adjust MAX trimpot to desired seting of motor speed.

ACC trimpot as required for the application. See figure 17.

6.0 140
Note: When the control Is set for 80 Hz operation, the ACC \' ‘ ~
trimpot will automatically change to adjustable acceleration and 2.5 @ 170

deceleration \
hd * o H N
0.3 A0 20.0

Note: Rapid acceleration may cause the current limit circuit 1o
activate. This will automatically extend the acceleration time.

D. Deceleration (DEC) — The DEC trimpot sets the time it will FIGURE 18 - DEC

take the motor to reach zero speed from an initial full speed
setting. The trimpot is factory set to approximately 2.5 seconds. SECONDS
Adjust the timpot as required for application. 00

6.0 14.0
Note: When tha control is set for 50 Hz operation, the DEC "’ "
trimpot will auiomatically change to Adjustable Boost. See sec- | 2.5«= 1@ 170

tion IX, G on page 11.
pag : 0.3« =200
Application Note: On applications with high inettial loads, the ’

deceleration may automaticaily increase in time. This will slow
down the rate of speed decrease to prevent the D.C. bus voltage from rising to the over-

vollage trip point. This function is called regeneration protection.

It Is recommended that for very high inertial loads that both the ACC and DEC trim-
pois be set to a minimum of 10 seconds.

E. Current Limit with It Shutdown (CL) - The CL trimpat is FIGURE 19 -CL

used 1o set the maximum motor current that occurs in a stalled % FULL LOAD
condition. The CL frimpot Is factory set to approximately 160% 160
of full control rating (3.8 Amps: 1/2 HF, 6.4 Amps: 1 HP, 8.8 ~
Amps: 1% HP). The CL uimpot can be readjusted as required.

The current limit alse containg an 14 trip function. The control
will trip according to a predetermined current versus time func-
tion. The trip curve Is directly related to the CL setpoint and can
be changed with tha CL. trimpot.

The current limit with /% shutdown is designed to provide motor overload protection.
Readijust the CL trimpot so that it is gel to 160% of full rated motor current as follows.

1. Connect an AC ammeter in series with one motor phase.

2. Lock motor shaft and quickly adjust desired locked rotor motor current using CL trim-
pot.

NOTE: This adjusiment must be made within 6 saconds or It trip will oceur.

Example: A 1/2 HP motor has a full load current of 1.8 Amps. Sat ths CL trimpot to
1.8 x 160% = 2.9 Amps.

% trip will now protect the motor against overloads.

LA 3T
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F. Slip Compensation (COMP) — The COMP trimpot is used to FIGURE 20 — COMP

13112 DEWYLLLDDS RO LG e

maintain set motor speed under varying loads. The factory HIIAMPS

COMP trimpot setting of 1.5 Volts/Hz/Amps provides excellent & 50

speed regulation for most motors. The COMP trimpot can be }

adjusted for specific applications as required. =X

1. Wire an AC ammeter in series with one motor phase..

2. Run motor and set unloaded speed to approximately 50% o~ \s.o
speed (800 RPM on 4-pole 1500/1725 RPM motors). Using

a tachometer, record unloaded speed.
3. Load motor to rated motor nameplate current {AC Amps).
4. Adjust COMP trimpot so that loaded RPM is equal to unloaded RPM.
5. Motor Is now compensated to provide constant speed under varying loads.

G. Boost - (When the control is set far 50 Hz motors, the DEC FIGURE 21 — DEC/B

trimpot becomes Adjustable Boost.) Most 60 Hz metors con-
forming to NEMA standards can operate from a preset volis- S0 Hz
per-hertz curve. 50 Hz motars generally differ widely in their el
characteristics. Tharafore, it is necessary to have Adjustable 0 2%
Boost to obtain maximum motor perfermance. Y. r—‘ -~

. d
Since the boost trimpot was the DEC trimpot in the 80 Hz mode, q
it will take on the priar setting of the DEC trimpot. 6 , ~a0

CECB

in order for the 50 Hz motor to run properly, the boost must be

adjusted. If the application does not require full torque below 10
Hz. the boost trimpat can be conservatively set at 8% (9 o'clack position).

If more precise speed regulation Is required due to varying load, the boost can be set as
follows:

1. Place an AC analog RMS ammeter in serias with one motor lead. (Generally, digital or
clamp-on meters do not yield accurate readings.)

2. Run the motor unloaded* at approximately 4 Hz (or 120 RPM).

“Note: An unloaded motor with excesslve boost will draw more current than a partially
loacled motor.

3. Turn up boost until the ammeter reaches the nameplate motor rating.
4. Using the main speed potentlometer, slowly adjust motor speed over a0 - 15 Hz (0 -
450 RPM) range. If motor current exceeds nameplate rating, lower boosi setiing.

WARNING! TO AVOID MOTOR WINDING, OVERHEATING AND FAILURE, DO
NOT OVER BOOST MOTOR.

X. OPTIONAL ACCESSORIES

« SIVF Signal Isolator (Part No. 9474) — Provides an isolated interface between non-iso-

laled signal sources and the KBLF Adjustable Frequency Drive.

- Muiti-Speed Board (Part No. 8503) — Provides four (4) user-selectable preset speeds.

RFI Fliters and Chokes: RFI Filters and Chokes are avallable to provide suppression for
conducted radio frequency interference (RFI). They comply with the CE Directive
80/336/EEC relating to the EMC Class A Indusirial Standard and Class B Residential
Standard. See RFI Fiiters and Chokes Selection Guide Publication No. D-321.

Manual Start/Reset and Forward-Stop-Reverse/Enable Harness Kit (Part No. 9555) -
Provides remote connections for Manual Star/Reset Switch and Forward-Stop-
Reverse/Enable Switch.

11
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BESELER’s One Year Limited Warranty

Charles Beseler Company warrants to the ori ginal purchaser only that this unit shall be free from defects
in material and workmanship under normal use and service for a period of One (1) Year from the datc
of purchase from an authorized Beseler Dealer only; however, this warranty does not cover Normal .
Wear Part such as fuses and sealing pad material. These parts are warranted to be free from defects
material and workmanship as delivered with the product. Any claim for repair or replacement of
Normal Wear Parts must be made within Thivty (30) Days from the date of purchase. No claims
involving damage caused by accidental damage (including acts of God), abuse, and misuse will be
honored. Nor will claims be honored if repairs are made by persons other than authorized Beseler dealer
personnel. Such determinations will be made solely by Beseler. This warranty does not caver minor
mechanical adjustments which are not due to any defect in material or workmanship. Any alteration or
removal or defacing of the serial plate cancels all obligations of this warranty.

The purchaser must give immediate notice to Beseler’s authorized dealer from whom the machine was
purchased in the event that the purchaser wishes to make a warranty claim. '

This Beseler One Year Limited Warranty is your exclusive remedy. Beseler’s sole obligation under this
warranty shall be to repair or replace (at Beseler’s option) the defective part(s). Returns for servicing
should be made to your Beseler authorized dealer only. Ifit is necessary for the dealer to return the
machine or part to Beseler, transportation expenses to and from beseler are payable by the purchaser and

- Beseler is not responsible for damage in shipment.

THIS WARRANTY IS IN LIEU OF ALL OTHER EXPRESSED AND IMPLIED WARRANTIES
INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY AND WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE, EXCEPT AS MAY BE MANDATED BY
STATUTE OR RULE OF LAW. Any implied warranties of fitness for use, or merchantability, that
may be created by operation of law are limited to the one-year warranty period, as herein defined.

NO LIABILITY IS ASSUMED FOR EXPENSES OR DAMAGES RESULTING FROM
INTERRUPTION OF BUSINESS AND/OR EQUIPMENT OPERATION OR FOR
INCIDENTAL, DIRECT OR CONSEQUENTIAL DAMAGES OF ANY NATURE. Some states

1 donot allow the exclasion or limitation of incidental or consequential damages: therefore, the above
limitation or exclusion may not apply to you. '

This warranty gives vou specific legal rights and you may also have other rights, which vary from state
to state. You may also have implied warranty right. In the event of 2 problem with warranty service or

performance, you may be able to go to a Small Clairas Court, a State Court, or a Federal District Court.

CHARLES BESELER CO.
R.D.#2 W. MAIN STREET
PO. BOX 431
STROUDSBURG, PA 18380




