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WI-120 ASSEMBLIES

DESCRIPTION
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Parallel Interface Terminal Cardd - . o0 oo oo e v s s b rae s

Serial Interface Terminal Card ... i

Outoff Interface 32 Terminal Card L. n ot v e e
Cutodf Interface 16 Terminal Card oo oo e e
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. 20315-0065
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C15318-001 4
L 17E23-0017
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BASIC WIRING DIAGRAM
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Notes: These notes are referenced in the drawings on this and following pages.
1. Terminals 101 and 102 are jumpered except when Start/Stop switches are used.
One or two outpuls may be used - sce Figures E and F of the Option Wiring
Diagrams. Start and Stop switches nmust be used with this option.

WI-110/WI-120 interface wiring is modified as shown.

External power is required to illuminale the lights. Lights wil
be for 115 VAC unless 230 VAC is specified with >rder.

The ground terminal must be connected to Earth Ground on ALL units.

OPTIONS

Options available with the RCU-3:
@ Start/Stop Switches
@ Individual Lights or Baiching/Complete Lights
& NEMA 4 Carbon Stcel Case or NEMA 4X Stainless Steel Case

StarlfStop Switches

11

T e

Use start/stop swilches when cutoff values are entered in ascending order, or descending order if negalive cutoffs are wsed,
If cutoff values are enlered, relays ave energized when the start switch is depressed. The relays remain encrgized until the
stop switch is depressed or until the cutoff values are reached. As each cutoff is reached, the associated relay de—energizes.

Relay K3 acts as a latching relay and should always be the Last relay in a sequence. The start switch must be thepressed
again before the relays will re-cnergize.



iTEIOR-1 HONIX

BACK paNEr covpn_y;ggg_
B=CUTOFF, cn,dﬁ“ﬁwﬁtba'ﬁtﬁ' s DUAT, RS425 7755 PCR
S=SERTAT, {RSEBE/EDHAJ PCR E=Rp 1000, 6000 pep
F=8TNg, RS422/485 peg *=NO pop
“MULTISCAT R
DATA cyagy
PART LocaTIon PART LOCATION
HHEEEB_______EEQEEL__ﬂ HHHEEB_______}E:E:Z
200?2*00]9 Fedk g EGG?E*UE?d S“BhE
u —002y B-%_y " 028> AT T
" -0n3s S S M =02ap S—dkep
" -0043 *—%op " -03pg C=sopn
o =0050 E-B-» N ~031s D=#u
" -006g *~B-R " —p3n4 D—%_p
o -007s E***B H -033z D-%og
" -00g4 B-B-R " —0340 D-5-g
. —“oos2 g °F '-35y D-B-g
" ~010p i " -0ags ot T
" -p11g ko _g " -0373 B-#-p
. 0126 g T3 " -g38] S—%-F
" ~0134 *e-Gog " -039¢ D-#-g
" 0143 S—%-g " -0407 D-B~E
" -~0159 §-8-g . cofrs  poaTE
" -0167 B-5-2 T
o =0175 B-#_g
L1} - e



o O O O o
- | '3 ""._m_ | r— Al |16
[ |l sl
Tg: Y a ]
s A | & =
: 2 =
- 8 =l
e | |] & ]
e | N
T | ih |_Ea |
e - i
m R |5
7 |l - 211
o (o] el Falls el [@ ki,
8
| POWER ° B
NI 17 | |
o }i -
= c‘ﬁn

=

JUMPERS ARE INSTALLED WHEN "NO SENSE” LINES ARE INCLUDED
IN THE SIGNAL CABLE.

NEMA IV CABLE CONMNECTIONS
FIGURE 2

For the MEMA IV enclosurs, remove the panel [Tom the
rear of Lthe enclosure: Next, refer Lo Figure 2 and route
cables through the various pieces of the appropriate waler-
Light hub assembly as shown in Figare 3,

= PLEEER COMPRESSION
j FITTiNG

S STIAN RELIEF

=
W COMPRESSION HUE

MEMA 1V HUB ASSEMBLY
FIGURE 3

g

Cable connections for panel-mounted units vary with cach
enclosure. In most cases, however, you can refer Lo either
Figure 1 or Figure 2 to delermine Lthe Lype and location
of the connectors used,

1-2

POWERING AN AC UNIT

Every AC unil ean operate From any one of four aperating
violtages: 116/ 20 or 230:240 YAC. The operaling voltage
is selected by orienling the small PC card that is located
in the A-500 power supply module, To select the proper
input voltage for a particular application, procede as
Follows:

® Unplug the power cord and slide the plastic window
over the power line jack.

Remove the fuse by drawing the T[use releasc lover
out and owver,

Remove the Yoltage Selector PC Card by pulling it

straight out.

Find the appropriste voltage thal s marked on the card
anil orient the card a0 thal the voltage is on U lefl
side,

Replace the Voltage Sclector PC Card and the fuse,
Then slide the plastic window back over Lhe Tuse,

*

"

"

When the operating voltage has been selocted, plug Lhe
power cord into the power line jack,

FOWERING A DC UNIT

Every d.e. unit is designed so that il can be powered by
a 412 to 448 volts dhe, power source. Untbike the ae, unils,
ne adjustinents are peeded. Simply plug the power cord
inlo Lhe power cord jack and the system is ready Lo be con-
nected to a power souree,



Wi-120 INSTALLATION INFORMATION

INTRODUCTION

The following procedures explain how Lo unpack and sel
up o WEIGH-TRONIX WI-120 weight indicalor. Though
cach syslem is fully tested, programmed and ealibrated at
Lhe factory, o qualified scale techniciun should inspect all
newly installed syslems before they are put into operation,

UNPACKING INSTRUCTIONS

Unpack the WI-120 and inspect it carefully for sign:s of ship-
ping dumage. Male sure that 10's and eplion cards are pro-
perly seated in their sockets. Then, power up the system
to male sure that there is no hidden danage,

If shipping damage is discovered, file a wrillen inspection
reguest wilh the carrier within 10 days of delivery and re-
Lain the shipping carton and pacling material even though
no signs of rough handling are apparént.

MOUNTING A NEMA IV ENCLOSURE

Use the mounting bracket from the NEMA IV enclosure
asa template o marl the localions of mounting holes and
use 56" hordware to permanently mount the unit in a
particutar location.

POWER SOURCE
SIGNAL CABLE

OPTIONAL PERIPHERAL DEVICES

MAKIMNG CABLE CONNECTIONS

For desktop enclosures, reler to Figure 1 and plug the cable
connector into the appropriate spot and use the ap-
propriate device {(screws on DIN-Lype connectors or lock-
ing rings on jack-type conneclors) o secure Lhe connection.

SIGNAL CABLE CONNECTIONS

TR0 JiE PIN
TERMIM AL WIRE CONNECTIONS
(NEMA TV) Lo THESCRIFTION [DISS1E01)

1 GRM + BXCITATION B
& YEL* +BENSE I
3 WELT +OUTFUT [
1 WELTAIHD SHIELD {GNTY G
] RED - OUTPUT A
G BLU* - SEMEE E
i L3108 -EXCITATION 1}
*NOTE

Pins 1 and 2, and pins 6 and 7 are jumpeced together
when connected to a Diamond Series Bench Scale,

DESK-TOP CABLE CONMNECTIONS
FIGURE 1



RELAY CONNECTIONS

To eonnect 2 relay to a cotol§ Lransistor, refer to the follow
ing diagram. As shown, the card is capable of supplyving
+ 22 volts that can be used Lo power up to three relays if
they draw less than 100 ma of eurvent and have a coil
resislance of 700 olms or greater.

A-B CIRCUIT kY EXTEHHAL
i CIRCIITRY
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i I
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If Lhe relays to be connected bo the cutofT card draw more
than 100 ma of current, the cutoff eard can not be used
to power Lhe relays, They must be connected to an exter
nal power souree. Refer to the following figure for installa-
tion instructions,
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Motice hatl each relay has been connected so Lhatl it will
be energized until a cutoll value is reached. This ac-
complishes two things. Ooe, by connecting the posilive
relay voltage to the (1) terminal of the relay, a protection
diode is, in effect, connecled across the relay coil. This pro-
tects the transistor gate from any induced carrent that is
developed when the cutoff gate is deenergized and the
magnelic lines which surround the relay coil collapse, 10
Lhe diode were not present, the induced current would be
foreed through the transistor gate, damaging the gate, Twa,
by connecting the positive relay voltage to the {+) terminal
of the relay, a fail-safe method of controlling valves and
gates during power Tailures is cveated. [n olher words, all

valves and pgates that are normally closed when o cutaff
pate is de-energized, will elose if power is removed from
the WI-120.

Il the positive relay vollage is supptied to the (-} terminal

ofthe relay or the reluy connection is some distance from

the WI-120, INAO protection diodes (WTAPN 15668-0043)
must be connected directly across the relay ooils Lo pro-

vent transistor gale damage from induced currects,

For relay connections, WEIGH-TRONTX recominends the
use of a 24 v, TO0 olun cukoff relay (WIYEN 15708-001 L}
whose contacts are rated for 5 amps of currend.

SURGE SUPRESSION

I[ 120 VAC loads ave being driven by Lhe relays, install an
RC-type surge supressor across {he load to minimizc
arcirgt sl relay contacts, This reduces Electro Mapnetie
Interfercnce (M) which can cause the WI-120 (o mallune-
tion or lock up.

MODIFICATIONS

IFa 1-terminal A-17 Cutoff Interconnect 10 Card s wsed
in a water-tight enclosuee, only the 16 TB20] terminals are
available for use without modifying the card.

IF all 10 culedf connections are nol bo be used, the positive
relay vollage can be substibuted For cutofl 9 connection
by cutting the foil between P01, pin 25 and jumper hole
Coand installing a jumper wire between poinls A and C.
This provides a connection point to the protection diodes
al TREG, terminal 5,

If only one or two cutofl relays are to be used, perform
Lhe above modification and add another jumper between
points B and A, This will connect Lthe protection disdes to
the +22 voll supply and provide 2 conneclion point for
relay voltage at TB201, Lerminal G,

H all 10 cutolls are to be used with the A-17 card, install
protection diodes across each relay coil and use an exter-
nal source to power any relays used,

EXTERNAL SWITCH CONNECTIONS

As previously mentioned, remode switehes can be used Lo
simulate the commands provided Lo the WI1-120 a5 if a key
on the WI-120Vs front panel is pressed,

To connect one of these remote switches to the Cutoll In-
terface I'C Card, install a momentary contact SIPST switch
between the desired pin and logic ground with a shielded
cable, {The cable shield should be artached to chassis
fround.)



LOGIC CIRCUIT CONNECTIONS

OMOS cireueitry requires that an appropriate resistor be in-
stalled betwecen the logic supply voltage and the ap
propriate culoll gate.

Tl circnits require that the Cutoff Interface PC Card be
modified sliphtly to change the saturation voltage of the
output transisiors to (L2 velts at 8 millamps. Two 100k oban
resistor networks (BN & RN2Y shoudd be roplaced with 10k
resistor networlks (WTYPN 17852-0045) and 10 Lype BNGR0S
transistors {Q1 - @10) should be replaced with Lype
SNEZEZA (WTYPN 14468-0014) or Lype EN3004 transistors
(RPN 1RGEGR-D0LE),

+ LOGIC SUPPLY

LOGIC R1, R2
SUPPLY
voLTage|  TTh CMOS
+5V 4.7K 47K
+10V - 100K
+15V - 150K

AN1, RAN2 AND Q1 - G10 MUST BE
CHANGED PER INTRODUCTIONS

VOLTAGE
Ri A2 J2
33 DIDDES
—— 13 CUTOFF 1
TO LOGIC ELEMENTS — 3 I 15 | CUTOFF 0
TN 7 LOGIC GMD
K] SHIELD
LOGIC
GND
SEMI-AUTOMATIC BATCHING START STOP
CONNECTIONS 51 52
If the entoff cuputs are wired as shown in the Tollowing _Dﬂﬂ_"?—T Q'D'G
figure, the Indicator will be able to contrel a semi-
automatic batching operation, K4 r Ko
The batching cycle starts when 51, the START button, iz
pressed, This powers the fast feed controller for as long
as weipght on the seale is less than the programmed value % @
for cutofl 0. When weight on the scale cquals that value, 1ST ING. 2ND ING.
the fast feed controller is turned of f and power 15 suppliccl §
tor the slow feed controller. The slow [eed controller re-
mains on until weight on the scale eqauls the value pro- = +
grammed for cutoff 1. When Lthe slow Teed is turned off, -
the system stops and waits for the START bulton to be K1 CA1 k2 CRz
pressed so it can begin a new batching eyele.
| !

. SYSTEM POMEA ﬂé _ f /7|7—- ey
ke ke —— g2 36 |15 |13 |24 |33
d o« p § &
15T INGAEDIENT FEED 2ND INGAEDTEWT FEEO Mok ok o+ O
SOLENIOD, VALVE, ETC.  SOLENIOD, VALVE, €TC, o £ £ 2.
o o
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REMOTE DISPLAY CONNECTIONS

The Indicator ean drive a WEIGI-TRONIX remote display
models RD 4000 or BD G000, To do so, install a Muoltiplex-
ed Display Driver PO Card (WIYPN 28614- 0023) Into
anyone of the oplion slots, Prewired cables are available
Trom WEIGH-TRONEX [or this application, Olherwise, reler
Lo the follewing table for interface information.

ED 40040 or BED 6000 INTERFACE CONNECTIONS

I o) ]
3
: '_'d_-l'-\.'ﬁl- : _@_
E}—I-[-ira b L 15 @
o 2 1
o2l 5 @ "
e i@
5 efl@l]
LSy 1 _@_
p? 4] f@
sl @]
H’ —
TE2O

A-18

A- LR TR

JEF PN

TERMINALS WIRE SIGHAL NUMBRELRS
[HEMA IV COLAR DESCRIPTION (RSO
113 GRAY BEG VLA -

15 DEROWHN AREERTEI —

] GREEN sBEG GG -

[ CIEANGE SEG GAMEY 4 53
s RLUE BEG DG 2 2
I Ry SRG YpEyY 2 £
] VIOLET HLEG ATIG 3
] ¥ LI SEG EDEv | ==
L WHITE GROUND 1
i SHIFLI GO L

[-11

SINGLE-DUAL RS422/RS485

Inserl either Single RS422/RS485 PO Capd (W1 PN
22514-0007) or Tal RS422/RS485 PO Card {(WT 1IN
21962-0010) into any one of the option siots. The software
may necd to be revised Lo provide the oulput desired.

R5-422/485 CONNECTIONS

R 1
EANEE i
e sllof
.Ezgh A
E"ﬁf?_-}:-u.l Y 1N
o el @|
il ull e
Pz I @
o (]
el
TE2O
A-18
® @}

AcLACTRER
TERMINALS

JEG PIN

SHIN AL NI ERS

[IWEMA 1] THESL T TION [LHESKETOM
145 M &
15 N W
14l PRINT 4
15 LOWGI RN &
12 TRAMSMIT DATA {A) a
11 TRAMSMIT PATA (B} T
1 RECEIVE DATA (A} 2
i RECEIVE DATA {1 fi
a SHEILE 1




AUTO/MANUAL BATCHING
CONNECTIONS

The bateling syslem shown in the following figure features
two modes of aperition: an aulomatic mode and & manual
maode,

When operating in the automatic mode, material is Inad-
od on Uhe seale antil weight on the scale equals the value
programmed for cutoff 1. Once this value is reached, the
device that controls the filling valve or gate is turned off
ared the deviee thal condrols Lhe emplying valve or gate
is turned on. The scale is then emplied unkil weight on Lhe
seale pquals the value programmed for cutoff . When this
happens, the emptying device is lurned ofDand a new bal-
ching cycle begins,

During manual operations, the Mling and emplying dev;
can be started and stopped at any welght reading.

MNotiee thal when the interface is wired for this Lype of
balching system, it will respond in one of three ways wher
the AUTO switch is thrown, ) weight on Lthe scale is les
than the programmed value for cutoff (b the scale wil
begin to FlL If weight on Lthe scale is between the value
programimed for cuteffs 0 and 1, either the START FILL
ING or the START EMPTYING switch must be threw!
Lefore balching operations will begin, 11 the weighl on the
seale is below the value programmed for culoff 1, the scal:
will begin to Fill immediately alter the AUTO switch i
Lhrowrn.

54
- _ﬂ OFF:
e e
+ + +
@ ) CR1 K2 = CR2 Ka CcA3
L+ MhN S o—
52
Jz
R z 24| 22V
I“}i 6} Y~ [33 | DI0DES
s, 13| CUTOFF 4
g 15 | CUTOFF O
O— e 57 | LOGIG GND
f AUTO 1 _1_ - 56 | SHIELD
ke | - h//__
K3 K2
s START
i G i : EMPTYING
- ; || _ 1
—grra——_ L_]—
T | TP k
START ; O
FILLING g
53
STOP
55
L L

SYSTEM FPOWER
a0 - -

i1

FILLING WALVE,
SOLENIOD, ETC.

13

d
EMPTYING WALVE.
SOLENIOD, ETC.



INSTALLATION INSTRUCTIONS
(For Analog Zero Kits)

ZERO KITS

Ananalog zero kit is availuble from WEIGI-TRONIX for
WI-120 indicalors. To install one, use the lollowing
procedure,

Chpen Lhe enclosure and remove dhe plastic plug in the rear
- of the WI-120's Chessis Assembly,

I yoe WI-1240 is housed inoa plastic desk top enclosure,
imslall the zero control in the opening and seeure i in place
- with the hardware provided.

W your WI-120 s housed in o NEMA 1V enclosure, iastall
the zera controb in the replacement back panel that is pro-
vitleol with the kil

ANALOG ZEROG

Bun the extension cable hetween the zero control and %15,
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ANALOG OUTPUT CONNECTIONS

Tnsert an Analog PO Card (WT P/N 23438-0020} into any
one of the option slots to make use of the unit's analog out-
put capabilities. Prewired cables are available [rom
WEIGH-TROMNIX for this apglication. Otherwise refer to the
following table for interface information.

ANALOG OUTPUT CONNECTIONS
i ¢
- Ao ;-z;;q-;.:'.;?:-'i-g; |
'J':iniunnnuuunlr't s J!,—Fl'
s s e i et S
37 20
TR2OZ2 TB2OI
1= '_"';J ] 16
o A ||
] o] a-te |5
(R o)
Akl el |
™ MRl
= 1
REE |1
L= £l
=8 &
fis b
| I @] 8 |
A-16 TEIRMIMNAL JE PIN
BOARD BIGMNAL CONNECTIONS
{MEMA IV) IOCATION  DESCRIFTION [EHES RO}
THHI2 2 YOLTAGE!
CURBENT 2
TRaEk: a VOLTAGE!
RETUERN 1
TE20E 1 CURRENT!
RETTUERMN 1

OLD STYLE ANALOCG OUTPUT

Belore an Analog PC Card (P/N 2260G-0011)
installed in a weight indicator, the A-1 Microprog . .o
to-I PO Card mmust have a 12-pin connector instalied in €
terminal area reserved for dhe P20 connector.

Onee the P26 contnector has been soldered in place, ins
the Analog PO Gard in the Indicator and refer to the follo .
ing diagram to malke connections Lo a peripheral deyic

ANALOG INTERFACE CONNECTIONS

—

=R R R -

TB1

TEl HIGMNAL
TEREMIMAL  DESCRIFTION

1 Millimp Oulpe

2 Millizmp Heturn -
3 Voltage Dubpit

a4 Vaoltagse Return

b NC

] s Creomnl
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CALIBRATION

TESTING THE SCALE SYSTEM

CHECKING THE WEIGHING ACCURACY OF A SINGLE WEIGHT SENSOR SCALE
BALANCING WEIGHT SENSORS ROUTED THROUGH A JUNCTION BOX
SPANNING A SCALE SYSTEM,

CONTINUING OR CONCLUDING CALIBRATION . . . . « « + « =«
SPANNING A HIGH CAPACITY SCALE SYSTEM WITH A BUILD-UP TEST
LINEARITY-ADJUSTING A SCALE SYSTEM

ADJUSTING ZERD DRIFT AMND THE HIGH-END SPAN VALUE

ADJUSTING DEADLOAD
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FICURE 1; WI-120 Chassis Showlng Locations of Switchea Affacting Calibration
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TESTING THE SCALE SYSTEM

Before slarbing the calibration procedure, system teslk your WI-120 and welinght
seneor{s) by making sure. ..

@ thabt displayed value increases when weight is placed on the scale
platform and thal displayed wvalue decreases when weight is
Temoved;

@ that the dizplay on the WI-120 responds when vou press the ZERD
key; and

@ that no zero shift ocours when you exercise bthe weight sensors.

IF the display...
@ fails to raflect weight value,

@ fails bo return to zero reasonably quickly, or
@ appsars Lo be unstable,

then the scale sysbem is faulty and must be repairved hefore vou can calibrate it

CHECKING THE WEIGHING ACCURACY OF A SINGLE WEIGHT SENSOR
SCALE

Use this procedure Lo compare dizplayed weight values read at each of the four
cernesrs of the scale platlform. 211 four walues should equal each other, within
/-1 scalte division.

1. Fmpby Che scale platform and zera the WI-120.

2. On one corner of the scale platform, place test weights sgual ko 172 =cale
capacity.

3. Becord displayed weight wvalue.
4. Remove test weights from this corner of the zcale platform.

5. Repsat Steps 1, 2, 3, and 4 for each of the three remaining platform corners,
making sure {(A) Lo use identical weight values for all corners, and (B} te
comzletely remove btest weights from each corner.

b. Compare displayed weioht wvalues for the [our platform cornsrs:
2. 1F all four displayed weight wvaluez egual sach cther, within +/-1 zcale
divizion, proceed now to instructions entitled SPANNING A SCALE SYSTEM.

B. However, if any displayed weight walue wvaries from another by more than
+/-1 srale divisicn; and if vou can determine no mechanical cause for the
variance, such as misasssnbly or physical jamming, then the weight sensor
is defective.

Replace bthe defective weighl ssnzor before continuing the calibrabion
Proceszs,  Install a welght sensor which can provide four displayed weight

values which do egual each other, within +/-1 =cale divisicon.

2



BATANCING WEIGHT SENSORS ROUTED THROQUGH A JUNCTION BOX

Some scale systems are designed to utilize a Junckfon box (J-box) . This means
that multiple weight szensors of mabching capacities are coordinated at the J-box.
The J-box then sends a single capaciby signal bo the WI-120.

Your sys=kem uses one of two J-boxes shown in FIGURE 2.
cach pair of potentiometers affects one welght senscor.
follows.
same number of bturns and turn both potentiometers in the

by adjusting pobentiometers in the J-box,

R1:

E3 and Rd:

ES5 and R&:

R7 and RE:

ES anpd R10:

Coarse
Weight
Weighl
Weilght
Weoighk

Aera
Sensor A
Sensor B
Senzor ©
Sensor I

i
Glh | B EE EE
| O
J_LE} - : _ij#l > _Ii':.:

as

In hoth J-Box layouts,
Balanae bChe weight sensors

Turn both potenticmeters the
same direction. '

Potentiometer

O

o

THI

TaZ

Slo

- A& W A A

wr

Th4

- Mo 8w

O




Turn Coarse Fero Potentlometer

Rl in J-kox unitil display reads

as closely as possible Lo, . . . . . CAGTOO000
a count valus of internal zers ecgqualing
10,000 counlks, +/-400 counbs.

Display is zeroed and Indicator

returns Lo Weighing Hode.

Use test weights Lhab do nob excesd the capacity of one weighl sensor, usually
1/4 zcale division, and obtain a displayed weight wvalue for Lest weighls applicd

5h. Place certified test weighlbe directly above [irst weight sensor.

Sd. Complebely remove btest woeights and wverify the display returns bto zero kefore

Le. Repeat Steps Ha Chrough 54 for each weilght sensor in scale systbem.

Ar Press BEREG & o o % om oew wow owow w g0oGoo
If UndEr is displaved, refer
to ALITUOTTING DEADNGALD,
5.
to each weight sensor in Lhe scals system, like this:
S5a. Zero the WI-120.
5¢. Record displayed weight wvalue.
reloading above another welght sensar.
=

PF AL T mrrnd srmt el cemTiimm Fmae = F Y pwad opeleds — mde e amea A . v



SPANNING A SCALE SYSTEM

Span a neW sScale system at Cime of installation bo align it with certificed standaxd
weights=. Span again at regular inkerwvals bo check and maintain weighing accuracy.

Inskructions for spanning a scale system include
@ To Interpret a Span Error Massages, and Escape

& To Prepatre for Spanning
8 SPAMNING: To Achieve Low-End and High-End Span Values

FCTN
FREV

DIGIT ¥ /o b1 NEXT ABORT — CAL
SELEGT iy SP ADJ LIN—CLE — END

FIGURE 3: Paseudo Key Wames for Configurﬂtion, Calibratcion, Span Adjust,
and Linearity Modesm

To Interprat a Span Brror Mespage, and Bocape:

In execubing the pracedurse for spanning, if you miscaloulate when placing Leslk
weighls on the scale, or if you miskey a span value, one of the following error
messages is displayed:

EPAN ERROR MESSAGES

If you have not placed enough

weight on the scale; or 1E you

have keyed in an incorrect span C-Lo

load valus . . . Maszage indicates span weighlb value is
less that 0.5% of scale capacity;
difference bekbween span-low and span-
high iz less than 100 count of internal
resolution.

If yvou have placed btoo much weight

on the scale; or il you have keyed

in an ineorrect span weight value . . . C-Hi
Message indicates internal span-
high counl calculatedfrocm soan weight
value is more Lhan 262,143 counts of
internal rezolution.




EECAPING FROM SPAN ERROR MESSAGE

Escape from error message by pressing
eithar GROSS (HNEXT} key or NET
[ABORT) ey .

If you choose bto press GROSS
{HEXT) key to cscape from span
error message .

If yvou choose Lo press HET
(ABORT] key Lo escape from
apan error messago

CAL
Calibration Mode display allows you Lo
abarl span procedure over and correck
the amount of weight you place on the
zcale, or to key in a corrachk span
wolght walue.

00000
Display returns to Welghing Mode.
Previous span and lineariby values are
restored.

To Prapara for Spanning:

1.

2. Befer to configured sebbing [or UNITS OF MEASURE Parameber.

of sebttings for funchbion parameters,

Flace Conliguration Swibch 57-23 in ON-DOWH position Lo enable reconfiguration

Then lodabe

that setting in TARLE 1 and perform steps as indicated:

TABLE 1: Conflguraticn of UNITE OF MEASURE Paramabter for Spanning

If yvour normal configured setting for
UNITS OF MEASURE Paramekber iz

Do this to prepare for spanning:

Pounds /Kllograms

Eilograms only . .

Founde Onlwy

Full-8cale Eilograms . .

A. Press front panel "1b." kay.
B. Proceed Lo Step 3.

A. HKocess Configuratieon Mode and
reconfigure UNITE OF MEASURE
Parameter bto FPeounds only.

E. Fress ZERO (END) lkey.

C. Proceed to Step 3.

A, Press no keys.
B. Frocesd bto Sktep 3.

L. Press no keys.
E. Proceed Lo Step 3.




3. Control voltages sensitivity bthrough analog-to-digitbal circuitry with Span
Bwikches S6-1 and S56-2 (See FIGURE 1).

Reler ta TABLE 2 and select a setbing as close as peossible to maximim vallage
cubput from weight sensors. Maximum voltage output means total millivall
oukbput: deadload and liveload,plus  overrange.

TABLE 2: Sensltivity Settings for Span Swltch Bank 56
FULL MILLIVOLT PER VOLT SWITCH SETTINGS
s6-1 86-2

B 4.00 fl OFF-UP OFF-UP

izl . :t“uﬁ. b E o

. " B
2.66 .~ 2. Lt OM-DOWH OFF-UP: Typical
‘\-\_ _.___'__.-'-'" ""‘il:i':."l' : \\'i."ul-l
= gl

1.33 k-.;jh-" OFF-Up OM-TIOWH

= OM-DOWH ON-DOWH: Mot BIlowed

— 4. Cbktain test welights ecqual Lo [ull-scale capacity. TFor a high-capacity scale

marmbam kA el o 1N s e =m0 a1t Teletirn oot iz Faak waiahbe arminl A oae arealr



From this poil
Yol may press
sbart routine

nt on in span procadure,
NET (ABORT) key to
over, 1[ necessary .

Display will return to Weighing Mode and
span values that were valid prior to
adjustments made during current span
procedure will be restored,

L. Pres=z GROSE

L, Enter value
wolghts, as

Ga. Press B

{MEXT) lkey

of certified test
follows:

B TARE (UPF ARROW) key

o1 LAMEP TEST (DOWH ARROW) key,

nE nace
or down

zzary, to increment up

fly. Press DATA SEHD (DIGIT

SELECT)

key, as necessary . .

5 X000
5 = gpan. X representsz location of
flashing selector digit.

First digit of walus is entered ak
locakion of flashing selsclor digit.

te change location of flashing =selescbor
digit and finish entering value of

rotrtifFiod Foaet wredahte




ESCAPING FROM SPANNING DISPLAY

If unwanted weight on the scale should accidentally interrupt the calibrabion
procedure during the oubcome teo Step 9, spanning, =ome ar all displayed digils
will wary rapidly as Che WI-120 attempts to average the accidental woight

impluse.

If unwanked weight is applied
during spanning, press NET
(ABORT) kovy

and skbarl over wilth Step 1 of
HEPANNTNG procedurs.

Display reburns Lo Weighing Mode,

14a

. When spanning display of Step %
has stakilized for 5 scconds,

prass GROSS {NEXT)

Flace on zscale platform certifie:d
tasl welghts equaling weight wvalue
vou entered in Stepsz &a and &b

SHXHXKHK
SH = Span High. X's repressnl high-end
span value.

SHHX XX NXX

XN's represent internal raw count of
A-to-D converter.



CONTINUING OR CONCLUDING CALIBRATION

after spanning, do the follewing, depending on your weighing applicabion:

v For a high-capacity acale system that requires a bulld-up test, because
cortified test weight value is less than full-scale capacity,

procesd to saclkion entitled SPANNING A4 HIGH-CAPACITY SCALE SYSTEM WITH A
BUILD-UP TEST,

¢ If your sacale system regulres a ldnearity adjustment, because check
readings taken with cerbified test weighbs indicate scale system iz not linear

;
procesd Lo secblon entbilbled LINEARITY-ADJOSTING A SCALE SYSTEM.
v In cages wherse both a build-up test and a linsarity adjustment are necessgary,
do the bBuild-up test Licst,
v If ths scale ayptem reguires nelther a bulld-up test nor a linearity adjustment,
1. Beconfigure UNITS OF HEASURE Parameter to appropriabe selection for normal
weighing operations, if you changed it belore executing span procedure; Lhen

press ZERO (EWD) kay to lock in reconfigured setting.

2. Disable Configurabion Mode by placing Configuraticn Swileh 87-2 in OFF-UF
position.



4.

If you dszsire a higher display
resolubion for Lhis build-up test,
access Configuration Mode and
recanfigqure DIVISTON SIRE Parameter
be one-hall normal divizgieon, and
preoss ZERD (END) .

If you hawve not already done so,
do previous procedure enbilled
SEANNING: To Achieve Low-End

and High-Ead Span Valuesz. Use
largeskt certified best weights
available

Press RERO {CAL) key for five
saconds .

Prezs PA TARE (UP ARROW)

cooooo

Zerced display is

procedurs.

CAL

Display indicabes
Calibration HMode.

SPANn ADJ

Briefly displayed

LAadniaet Made

Thmm

final step of spanning

you have accessed

Meszadea annonses F;[:'.‘lr'h'l'

vt mee Shias mesaane.



9. Pressz FPBE TARE (UF ARROW} key or
press LAME TEST (DOWH ARROW) key
to tweak displayved value so thal
it precisely egquals summed tobal
of scale weight:

Uncertified Weight
plus Certifed Test Weights

Each depression ol an arrow key
equals an adjustment of 1/4
division, so it may take up to four
depressions of PO TARE (UP RRROW)
and LAMEP TEST (DOWH ARROW) to change
dizplayed value,

Correck wvalus is

displayed.

Joene .

Previous linearity adjustments are wvoided by vour first
al an arrow key Lo tweoak displayed wvalue in Span-Adjust

depression
Mode .

You can restore volded linearity adjustments by pressing HET [(ABORT)

1 = RSy St L QR e e - By




15. Repeat Steps 10 threugh 14 unktil
scale system has baen loaded as
closely as possible to capacity.

16. Press ZERO (END) kew . . . Digplay returns to Weighing Mode.
Adjuptments tweaked during build-up test
are lockad An.

17 Remove all weights from scale platform and wverify that display returns Lo zero.

18-A. Replace certified test weights on scale plabform, and verify that dizsplayed
weight walue iz accurate.

18-B. If displayed value of certified known Lest welights is nob correct,
¢ DO HOT re-adjuat apan settlngs,
or system will lose its span values from previous steps
v DO adiuat linearlity;
ses LINEARITY-ADTUSTING A BCALE SYETEM.

1. If a linearity adjustment is not necessary, conclude calibration by doing
Steps & through E:

A. Heconfigure UNITS OF MEASURE Paramcber Lo opbion appropriate for normal
weighing operations.

B. Beconfigure DIVISION S1Z2E Paramebter to opbtion appropriate for normal
welghing ocperations.

. DMsable Configuration Mode by
placing Configurabicn Switch

g97-2 in QFF-UP posikbion . . - Callbratien 1g completa.

0. If you disabled Auto Zero Tracking at the end of your span roubins,
press AT koy now bo re-enable Ruto Zero Tracking.

E. Secure WI-120 enclosure.

LINEARITY-ADJUSTING A SCALE SYSTEM

DEFIMITTON

# lipmearity adfustment aligns a scale system with correct walues obtained from
cortified Lest weights at graduated lewvels of full-scale capacibty, from 1.5% Lo
98.5% of capacity.

Immediabtely after spanning, check the lineariby of a scale system by taking a
series of readings of displayed weight waluss ab equal intervals of full scale. If
Lhese check readings show bthat your system is not linear, then yvou will need Lo de
a linsarity adjustment.

DEFIMEITION
Haximum deviation from linesrity is the greabest difference between displayed
weighlt walue and actual walue of certifisd test weights.

12



Thiz section explains how Eo
@ Determine Maximum Deviation from Linearily

@ Adjust Linsarity, Using Maximum Deviation Value

To Detarmine Maximum Deviation from Linearity:

1. Delbermine Lhe weighb wvalue at which scale, as shown in the following example.
maximum deviation from linearity For a 1000-pound capacity scale, you might
gocurs:  take readings of certified choose Lo bake readings at equal intervals
tesk weights at egual intervals af 250 pounds. Suppose you obbain weighl
of capacity between empbty and full values shown in TAELE 3.

r__ TABLE 3

READINGS TAKEN TCO FIND MAXIMUM DEVIATION FROM LINEARITY
Mon-Linear Example: 1000-Pound Capacity Scale System
Certified Test Weights Yield These Displayed
Equaling the Following: Weight Values:
2o0Ms ... . e e e e e e 247.5 |bs
PO o e wes ey ewanEs o R M 495.0 Ibs
TS e e svr v coonuim S & 5o B9 B9 T747.5 bs
TOOCENNS: e vy s of mnilaes Sl W0E W 1000.0 Ibs

In the non-linsar example in TABLE 3, maximum deviation from linearity is S
pounds, and it cccurs at midpeoint of scale capacity, or 500 pounds. For this
1000-pound non-linear system, you would use a value of 500 pounds to do a
linearity adjustment.

Maximum deviation from linearity often ocours at midpoint of full-zcale
capacity, bub nob always. Do not ASSUME this will be true for your scals
system. It is imperabive thab you take check readings, using the method
illustrated in TABLE 3, to determine maximuom deviation from linecarity for your
own scale system.

2. Oecord the cerbified test weight wvalue at which maximum deviation cccours for
your scale system. The walue at which maximum deviation from linearity occurs

oen your #cale system is the value of cartifled test welghts with which you will
do your gingle linearlty adlustment.

14



To Adfust Ldnearity, Usdng Maximum Deviatdon Valua:

L

2.

Leave Configuration Swikch 87-2 in ON-DOWH positicn.

IF you want higher display reselubion, access Configuration Mode, reconfigure
DIVISION SIZE Parameber to one-half normal divislon size, and press ZERD (EHD)

With scale emphby and display in

Gross or Hel Weighing Mode, press

ZERC [CAL} key for 5 seconds . . . CAL
Display indicabes you have accessad
Calibration Mode.

Press LAMP TEST (LIN) key . . . Lin

Display indicaling you have accesszed
If deadleoad wvalue displayed in Linearity Mode appears [or ons second.
SBlbep 4 oukcome eguals Then vou soo:
zerc, proceesd to Step 6.

HEKKKA

If cdeadload value displayed in X'z equal deadload wvalue. Deadload val
Step 4 oubcoms doss not egual should egqual zero.

zere, procesd Lo Step 5 and adjust
for drifted zeroc as follows:

ADJUSTING FOR DRIFTED ZERQC

Ba. BExit Linearity Mode by

pressing ZERO (END). . . . . . . . Display returpns to Weighing Mode.
k. Press ZERO O (CAL) for
B mpoondas & ¢ v v oW oh Ee 88w CAL

Fo, Press FB TARE (sSP ADT) - . . SPANnD ADJ

Brief display indicates that wyou will nc
be allowed teo adjust the low-end span

value, if valus of scale weighkt is 5.0%
or less of scale capaciby. Then vou szes

C HXXAXX
X's represent the same non-zero deadloas

value you #aw in Linearity Mode.
Ed. To adjust deadload walue,

press PBE TARE (UP ARROW)
ocr press LAMP TEST (DOWH

ARROW) ko zero bthe scale . . . C 000o0dGo0

Up to 5.0% of capacity can be zerged in
Lthis way. To zero more than 5.0%, see
ADJUSTING DEADLOAD,
2. Press ZERO (EHD) . . . . . . . . . Display returns to Gross or MNek Weighin
Marcle |

5L, Again, execubte Steps 3
and 4 of linearity-
adjusting procedure. . . . . . . . L Q0DOOD
Deadload value of cero is displayed in
Linsarity Mode.

15



apply certified test weighks

of Lhe same wvalue at which
maximum deviation from linearikby

oocourred . .o . Uncorrected weight walue is displayed:

495 1hs for TABLE 3 example.

Fress PR TARE {UP AHROW) or

presz LAME TEST (DOWH ARROW} to
adiust diszplayed weight . . . to egual wvalue of certified teskt weighbs.

When accurabs weight wvalue is displayed,

Each depressicn of an arrow key
egquals 1 scale division.

linsarity is adjusted. Up Lo +%-20 divi-
gicns of non-linearity may be correcked.

IFf neceszary, yvou may clear most recenkt linearity adjustment, like this:

Ba. Press NET (LIN CLR} . . . Uneorrecked weighl value is displayecd

agairn.

2h. Then repsal Skap 7.

9. When you are satisfied Lhat

SCCLT &

Ee welght value is

displaved, press ZERD (EHD) . . . Display returns bto Weighing Maode.

Lincarity adjustment is lockad in;
scale system is now linear.

10. Conclude calibration, as follows:

A

Beconfigure UMITS OF MEASURE Parameter bto appropriabe opbion
for normal weighing operaticns, if you changed it before you
spanned the system. (Refer to TABLE 1.)

Feconfigure DIVISION SIZ2E Paramelber back to appropriate
level [or normal weighing operalbions. Then press ZERD (END)
key to loock in reconfigured selbing.

Place Configuration
Swikch §7-2 in OFF-UP
posikbion . . . Calibration is completed.

If vou pressed AZT key bto disable Auto Zero Tracking aftber zpanning,
press AT key now bto re-enahle the funcbion.

Secure WI-120 enclosure. Your system is now ready for normal weighing
operations.

16




ADJUSTING ZERO DRIFT AND THE HIGH-END SPAN VALUE

Thage adjustments provide alternate mekhods of correcting span values for
cituations in which doing full calibraticn wonld ke inconvenient.

This sectieon explains how Lo
@ View Deadload ¥alue and Adjust for Drifted Zero of 5.0% or Less

@ Adjust the High-End Span Value

To View Deadload Valus and Adjust for Driftaed Zeroc of 5.0% or Le=d:

This procedurs allows you to adijust for zero drifl without recalibrating. Tf
more than 5.0% needs to be zaroed, see ADJUSTING DEADLOAL.

QUESTION: Exactly what will be accomplished Dy adjusting for rero drift?

ANSHER: The procedure will re-aliogn the low-end span wvalue at abzolube
zero without alffecting the span itself, that is, the dilference
in count valus bebwsen spatn-low and span-hiagh.

1. Place Configuration Switch 87-3
in ON-DOWH posibion.

2. From Gross or HNet Weighing Mode,
with zcale plabform emply .
press ZERO {(CAL) for S seconds . . . CAL
Display indicates you have accessed
calibratbion Mode.

i. Press PB TARE (SP ADJ) key . . . SPAn ADJ
Brief display indicalbes thabt you are now
allowed to adjusk the low-end span wvalue
if scale weight is 5.0% or less of scale
capaciby. Then you see:

C HKKKAX
X's represent deadload wvalue. Deadload
value zhould equal zero.

4. If display equals zerc, meaning
no zero drift has oocourred,

preoss ZERO (END) . . . T return bto Gross or Hel Weighing Mode

5. If display doss nobt equal zero,
press PB TARE (UP ARROW) or
press LAME TEST (DOWH ARROW)

to zerc the scale . . . C 000000
Up bto 5.0% of scale capacity can be zar
in this way. To zero more than §5.0%, =

ADJUSTING DEADLOLD,



6. Press ZERO (ENDY . . . Daadleoad value is locked in. Dizplay
returnzs bo Gross or Neb Weighing Mode.
7. Place Configuratien Switch 87-2 in
OFF~UP position to prepare bhe
aysbem for normal weighing.

To Adjuast the High-End Span Value:

This procedure allows you to tweak the high-end span value withouk daoing a complets
spanning procedure,

1. Place Configuraticn Switch 87-2 in ON-DOWN position.

2. Bxecute Steps 1 Lhrough 14 of SPANNING A HIGCH-CAPACITY ECALE SYSTEM WITH A
BUTLD=IIP TEST.

3. Press ZERO (ENWD) . . . Adjustment to high-ond span wvalue is
locked in. Display reburns to Cross or
Net Weighing Mode.

P

Place Configuration Switch 87-2
in OFF-UP posibtion . . . Sysbem iz ready for normal weighing.

ADJUSTING DEADLOAD

A deadload-adjust capability on the WI-120 now allows ¥ou bEo shift the zero
reference, or low-end span value, by more than 5% of capacity without affecting Lhe
span. Deadoad may reguire adjustment dues to zeros shift or due ta addition or
remaval of dead weighlb on Ehe scale, Deadload-acdjust capability i=s allowed in
following versions of software:

Lhe

Wi-120 Indicator V1.14 and higher
WI-120 Accumulator V2.0 and higher
WI-120 Gross-Tare-Neb Indicater ¥i.13 and higher

Deadload-adjust range depends upon the high-end span value. You may bumpz up Che
zero reference with this procedure until the high-end span value plus the averload
value equals the maximum internal count value of 262,143 internal counts. Yo may
‘shift the zero veference down as Far as the minimum internal count value of pero,

Remember that the millivolt sensitivity setting of switch bank 26 determines the
signal level at which a WI-120 reaches its maximum internal counts. If yvou change
the S6 settings, you must recalibrate the WI-120.

1. Rocess Calibration Mode and press
GROSE (NEXT) key four times to
advance bto spanning display . . . SPXXX XXX
WI-120 is caleulabting low-end span
value. Right-end digits vary, then
stabilize; entire display f{lickers.

3. Press ZERO (EWD) . . |, Adjusted deadload is locksd in, and
WI~120 returns to Weigh Mode.

i8



SERAL PROGHAMMING

INTRODUCTIORN HUMBER OF CARBDS USED
When the WI-120 is icbed with o Serial Interface PC Cood, As shown in the fotlowing table, each standard WI-120 can
the unil can transmil dala to a peripheral device via either stpppaort two Serial Interface PO Cards.

a current loop or a R5-232 communicetions ok,

It can alse receive a condrol character {00 oe) [rom a

SERIAL CARIY ADDRESS
PROGRARMMING

peripheral device. This allows a data transmis § 6 to be in-

H i T Vg
ilated through the serial por. M3 Card

Installedd

Programming Switch Sellings
Heb-1 -2 Sa-3 Hi-4

Programming is a combination of entering confliguration
paramelers throwgh Lhe Cront panel and selecling progoam-
ming switch setlings on the serial caed,

Firsl or Only
Serial Card [A) M L] T O
Second Serial

SELECTING THE INTERFACE TVPE Gard (B) OFF  OFF  OM ON

Refer to the following table and select Lhe selting Lhat is
appropriale fora particalar application. BS232, 3-wire cur-

Lone

> 1
(4]

TYPE OF INTERFACE PROGRAMMI .5 % =
ST S Hoo b

Programming Switch Sedings & ol T

Interface Type Sl-1 H1-2 51-3 51-4 “E-E f.j L
el =]

RSt LT R S e = § Zd
RS-232 ON OFF il
3-Wire E ook
Cureent Loop e O ' O = o=
E =
4-Wire | ] | L
Current. Loop Qe O : Ort i o
rent loop, or d-wire current loop interfaces can he selected. ‘ ﬁ ﬁ ﬁ ﬁ
o a

I

=
(]

: =
L1 <L
L (%)
& h
[ =
[ E
=] o b
= [aye

]
= | |
‘—L

In addition, 51-3 can be set o ON i the device Lo be —
interfaced dnes not provide a READY/BUSY sinal. 51 )

[ S—

_‘E_|ma

J 3

4

SERIAL CARD
PROGRAMMING
SWITCHES

=
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CUTOFF PROGRAMMING

To enable the cuteff cirenitry, set S2-8 to ON, Leave &l
other swilches in the OFF posilion,
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SINGLE-DUAL RS422/RS485 PROGRAMMING

SINGLE RS422/485

The WI-120 can suppord, up Lo two Single RS422R54R85 1PC
Cards. Heler to the following table and program the eard

approprintely.

SINGLE IR8422/R5480 PROGRAMMING

DUAL RS5422/485

Programming requirements for this PC Card is dependent
on the applicalions. Consult the factory {or proper swilch
sebbings.
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ANALOG PROGRAMMING
P/N 23438-0020

The Analog PC Card must be programmed so thal il sup-
plies the proper range of voltage or current to a peripheral

ANALOG QUTFUT PROGRAMMING

device. Heler to the fallowing table and select the sobting OUTPUT SWITCH 1
that is appropriate for a particulur application, RANGE 1 g 3 4 b G
After this is done, use R19 to adjust the zero reforencs i1 010 VD OFI" OFF OFF OFF ON  OFF
Lhat the eard supplies the correet oulput when no weighl 0-5 VDG OFF OFF OFF ON  OFF OFF
is on the scale. 1 - BmA OFF OFF ON OFF OFF 0N
Finally, load the scale Lo capacity and use R29 to span the 4 - Z0mA OFF ON. ON OFF OFF ON
oulpul from the card to the proper level. It - 50mA ON  ON ON OFF OFF ON
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ANALOG PROGRAMMING
OLD STYLE P/N 22696-0011

The Analog PC Card must be programmed so Lhat it SNp- B ANALOG OUTPUT PROGRAMMING

plics the the proper range of voltage or current to o :

peripheral device. Itefer to the following table and select, OLTPUT SWITCH 1

the setling that is appropriate for a particular application, RANGE 1 o 1 4

Afier this is done, use B3 Lo adjust the zero reference so 1-5 Milliamps N ON OFr CHEE

thal the eard supplies the correct oulput when no weighl, 4-20 Milliamps 0N oM QOFF Om

is on the scale, LO-60 Milliamps ~ ON ON  ON  ON
(-0 VI OrF Opp OFF OFF

Finally, load the scale to capacity and use R16 to span Lhe 0-10 VG OFF ON OFF  OFF

oulpul from the card Lo the proper level, ]

7o R

AE} ILEST ~AD ST 4 LIP3u leF 1
&1
% ©] § ; ;

~
t_qﬂ @ s oz CTTCCIL
- ' £1 1 b
i i Fiz_J— o
ns o .
- ! - J G 2
_F_ E 5 ua [E) ol | 85
g LEN o 4y Ree
N T
=== E
g 1 @ op = |
] pe—=x g
@ TE1 ic
@ AE: T :||_H'EEI - =
z fen —
S amict al | ] o 0 ]'_ ] I

ANALGG CARD PROGRAMMING SWITCHES



BCD PROGRAMMING

If the WI-120 is [itted with a Parallel BCD Interfaee PO
Card, all programming is through the configuration scloc-
tioms, The switch positions of S1 are not utilized and shoold
e OFF,

NOT USED
(OFF)
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WI-120 TROUBLE SHOOTING SEQUENCE

ABSOLUTE [~

ORSERVE
COMPLANT

——

FIEMDVE AND
REAPPLY POWER

I5 FalLURE
ARSOLUTE OA
PAHTI#L

IMOICATOR
NEAD

ﬂAD DIEPLﬂY

=] AR | DATYER OR DISPLAY
DNE’}EE?_E? EIISI"L.W Bl .-.HrcH LOCK 1P

INTERHITTENT ]

COMKERT
TEST UNTT

APPLY HEAT
OR coLo

CHECK POWER | .ur,Mmrr_
CHELD® FUSE J UPTION CARDS
= e f= Ty
IHD1 :nTnn—l COMMECT SYSTEM
HORAKE ! TEST UNIT
) a—c
SRESITIESN (SR =1
THETALL IHOICAT0H DOES
OPTIGK CARDS MOT WO
S S _
COMHECT TEST AETRITIALIZE
UMTT TO IRATCATOA
JUHCTIOM [0E Ll
DUTELT [ 2
& | CHECK ALL CONFIGURATION
q SELECTI0MS AND PROGEAMMING
r x
CHECK ALL
FOHEF SLBEPLY
VOLTAGES ({2
| e
CHECK FERFOMM 1717 TEST
JUHCTION BOX OW a1 CARD [CA 131072)
CHECHK IV IMPROFER READING l -
WEIGH HARS _T
j_— FEIMITIALITE
SURSTITUTE THDICATOR
WEIGH BARS -
2T B PR
—L D SCOMHEET
TEST EYSTEM FRONMT FPaMEL (P2)
HITH HEIGHTS =

L_EPRDFEH REACIMNG

— .

PERF QAN
P17 TEST

SIMULATE 7ERD
BUTTON BY Sy0ATING
P10 PIRS TUEETHEH

-
I THPAAPER FEADING

HEPLACE
FRONT FPAMEL

SUBSTITUTE
A1 OR A3

| FROPER NIEADING
i  EmS—

FLACE P17 IN
QPEAATE HMOOE

|- uea

LOCKED UP, DRIFTS,
NON-LENEAR

VERIFY PADPER
VOLTAGE AT THESE
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HEATER PLATE KIT 20006-0010

The heater plale assembly is inslalled in the botiom of some
walertight weight indicator enclosures. It is used Lo extend
the operating Lemperalure range in cold envircnimentls or
Lo combat condonsation problems,

PARTS LIST

DESG.

DESCRIPTION

PART MO,

Cl
JGOD

[*GOH]

R1-R&
a1

Heoter Plate Azssembly
L1 ul® 4+ 10% BOOY cer

2 pin conneclor:
Requires:
CONNeCLor frin

2 pin connector
Lequires:
conneclor pin

42.2 vhm % 5W W
Theemostat

Thermostat insulator

2000s-0011
15819-0032
14553-0080

1454 1-0028
L4 B0

145410016
15836-0065
1 4357-0018
20002-0017

$ R4

P600 J600 \,5\0 S
cC—> | > A O AR A
BLic | |
! |
TO | ! |/ Cl
I\
A-500 : l
t I
WHT
E——1% 2 % | AN A AP A
RE8 RT RS RS

HEATER PLATE SCHEMATIC
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TRANSFORMER ASSEMBLY 20042-0016

CIRCUIT DESCRIPTION PARTS LIST
The transformer assembly consists of power trans-
former (U1} and {wo connectars (P13 and P302).
T1 receives its a.c. input voltage from power module . ] -
A-500. 1t supplies a.e. power Lo the A-2 power supply DESG. ~ DESCRIPTION PART NG,
PC card from its secondary windings. Refer to the T _
table for output voltape readings. A500 Power Line Module
Assemn by 19671-0017F
, T ey _ AGOD Power Line Module
i E o e Assembly with Healer
TI OUTPUT VOLTAGE TARLE Plate Bonnsctor 96710025
Naminal Tl Power Transformer 17843-0013
Measure between Vollape readings R S e ; 2
113 Pins {(Volts RMS) 1 IEE' i Lonnerle: 14631-0165
tequires:
o ] BE Connector Min LARAd-00
1 and 2 3l -
2 and 3 3l b 6 Pin Sockel 14533-0064
Regquires:
Sand 6 9.2 Connector [tn Latfad 10023
. 0.2 5 s
B and : P& i Min Connector 1533-0056
Boand @ I8 Requires:
% and 10 I8 Connector Pin 14541-0015
[l and 12 20 EY1, BV2 Varistor 160 G-0010
. PI3
A-500 POWER LIME MODULE FED — 1 63 vRMS HI
|
5 & § ;5 = <2 &3 VRNS CT
L e |
A % —(3 &3 VYRMS LD
El GRY :__{
HOT &—no—] L B 2 SO Ei 5 15 VAMS HI
e;— i 2 = ! {6 15 VWRMS T
GMD —f - N
| -":"'-' NowHT 1 Lo E e |
MEUT &l | et T IS5 WRAMS LO
i L <& 35 vRMS Hi
= Lo |
. | ] A5 YRMWMS T
ek #ia il :~—n{|o 35 VAWMS LD
Ay CHASSIS .l ——11 1B VRMS HI
TERMINAL LUG E Ve |
: L¢iz 18 vRWS LO

AC POWER SUPPLY SCHEMATIC
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WI-120 FRONT PANELS

The frond panel is avaitable in four different configurations, Three have an optional keypad while one does not have
an oplional leypad,

I a frond panel key is suspected of being faully, wse an ohimmeter and check it for continuity by pressingg the ley.

Froni panels are nol repairable and should be replaced if Faally,
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THE A-1 MICROPROCESSOR/A-to-D PC CARD
WT P/ 24463-0018

A-1.1 CIRCUNT DESCHRIPTION

The A-1 PO Board containg the Microprocessor System, the
Analog-To-Digital Weight Conversion Cireuitry, and the cies
cuilry which earries power supply voltages and signals Lo
and [rom the various PO cards. At thimes, it is also fitted
with an oplional clock circuit U4 or a radio lrequency in-
terference (RET) shiclding kit.

#-1.2 THE MICROPROCESSOR SYSTEM

The Microprocessor Syslem consisls of a Texas Instruments

TS D995 microprocessor 10 (UT), read only memary or
HOM [U2Y, random access merpory or 1AM (Ud), o THS
9901 programmakle systems interface (L), two nonvolatile
static random access memory devices EEPROM (L1336 and
VA7) and various circuil selecior 1075,

A2 A5 Mtz inlernal clock is contained in the 9995 10 and
iz controlled by an external erystal (Y1), Output (CLEOGUT)
from this elock provides the timing reference for the pro
pramimahle syslens interface (U8) and the asynehronous
communications controtler {A-H PC Card, U1),

The microprocessor uses the address bas Hones AQ through
A5 Lo address cach particalar memory data location when
the memory enable ling (MEMEN) is active [low) and the
10Ys when the MEMEN |line is inactive (high),

Iiaka is transferred between the microprocessor and
memories via lines DO through DV of the data bus, IF the
data bus in line {DBIN} is aclive (low]), the microprocessar
will read data from memory. IF Lhe write enable line {W13)
is active (low], the microprocessor can write data info the
AM. A Programinable Logic Array device (UG} is used o
ernable the AN, ROM or other circaits,

The microprocessor transfers data sevially 1o and from a
particutar 140 via a CRU [conununications register unit).
The $905 receives incoming data one bit at a time from the
CRUIN line and sends oul one bil of dala at a time over
the CRUCUT line (also used as a memory address line) while
the CRUCLE [CRU CLOCK) enables data on the CRUGUT
line to be wrilten into the 140,

Toinitinte serial data transmiszions and to transfer weight
count  Lodals from the Analog-to-Digital  Circnitry’s
counters, inlerrupts shift the microprocessor feoan the
routing currently being executed to a special routine re-
quiredd by an asynchronous external request and shift, the
microprocessor back to the original routine when the in-
terrupl signal is removed,

A THS 5901 programenable systems interlace G (URY is used
Lo leansfer raw weight count data and interrupt signals Lo
Lhe microprocessor.
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Two BERPROM devices Uds and U37 are ulilized to store
the configaration programming selections. They will con-
timue 1o hotd dala even if there is a power disruption. Dala
transmitted on the address lines to U386 and UDT is latch-
ed by Uah Data Trom V3G and U37 is communicated oul
through U171 back to the microprocessar on the CRUIN line,
Jieplacement of either USE or U37 will cause the configura-
tiom progranening to defawelt fo presel factory purameters.

The AL [Programmable Avray Logic) device UB, enables
the programmable systems interface (U8}, A-3
Display/Keypad PC Card Circuitry, ROM {U2), RAM (U4)
o 1110, 110, when enabled, provides an analog *CLOCIK,
CLEAR, CONTINUE" signal or selects the secarity code
swilch 51, U111, when addressed and enabled, sends pro-
gramining data o the microprocessor on the GRUIN line.

A-1.3 THE ANALOG-TO-DIGITAL CIRCUTTRY

The Analog-to-Digital Conversion Civenitry consists of
weight Vollage amplifiers (U20H and U21), a reference

vollage amplifier (U20A), Switching Circnitry (U122), a dual
slope ratiometric integrator (U23), a comparator {[124), a
clock (contained in UL, the 9595 microprocessor 12, a clock
pulse divider [(D2H), counters (U30 and T131), and Analog-
fo-Digital Control Logic Civeaitry (1125, 1126, U27, and 1729),

Input voltage enters the Analog-to-Digital Cireaitry when
an excitation vollage is sent to the weight transducer from
the A-2 Power Supply PO Card and the weight transducer
provides the Analop-to-Digital Circuitey with two voltage
inputs: & raw weight voltage and o reference vollage.

Onecein the Analog-lo-Digital Circoitry, the weight voltage
is sent to an amplifier (U21) and the reference voltage is
sent through an amplifier {T20A)

In addition, the amplificd weight vollage is applied to an
analog filter (U200) through aswitch selectable sensitivi-
Ly resislor that has been sel to mateh the sensitivity of the
amplifier Lo that of the weighl (ransducer.

1; =1
28
o e 2 :
E.m :‘:zﬂ :"-:E ﬁ: &
i Foa | Tax My o
2 o2 MR SE8 z i@
o {__E = . ':_?5._ Yo P EF
i T Y % *
F‘HDEF!\EMAELE SWITCH f: D
SYSYEM ! BANE b 3 — pa=
el : — | EINTERFACE SELECT e
T [R5
oy i
-]
@ SECURITY CODE |
: SWITCH
7
% L]
ERLHIT |- — i
E 3
[T T8 - =
S _ =X OATA TO HWICACPROCEDSOR
== o SELECT | =
& ADORESS BUS -
E EFROM
I Pl
—
EHADLE [N e a g
L1
&
] R e
y T
e
(44
o,
ih
[
o
®
i BATTERY |-
i ‘ | [ . i
: M_ Ean
T — REGUL ATOR [ tIBY
g

BLOCHK DIAGR AR



When the proper oumber of clock pulses have Cowedd
through the counters, the Timing Gontreod Logic Gircuitry
will start the Analog-to-Dhgital Cycle by allowing the
ampdified weight voltage to be sent to the inteprator (124).

In addition, the amplificd weight voltage is applied fo an
analog filker (U20B) through a swilch seleclable sensilivi-
Ly resistor that has been sef to mateh the sensitivity of the
amplifier Lo that of the weight transducer.

When the proper number of clock pulses have [owed
through the counters, the Timing Control Logic Cireaitry
will starl the Analop-le-Digital Cycle by allowing the
amplificd weight voltape to be sent Lo the indegrutor {1124},

Dhuringg Lhis peried of time, known as the Weight Voliage
Interval, the inteprator's oulpald will be o sloping negulive
voltape, or ramp, whose angle is directly proportional to
Lhve weight voltage, bul of the opposite polarity, (In olher
words, a positive weight voltage will canse the Inbegrator
to issue negative output.)

Alter 245 760 clock pulses have flowed through the

counters, the Timing Control Logic Cirenitry will direct 22
to apply the reference voltage o the integrator. During
this period of time, known as the Reference Yoltage In-
terval, the constant voltage supplied will allow the in-
tegrator’s output to Interval ramp back up towards zero,

When the inlegrator's output reaches vero, an interrupt
signal is sent to the microprocessor and the number of clock
pulses thal it took for the inlegrator's oulpat (o mamp back
to zero is recorded. This total will then be wsed by the
microprocessor to caleulate the amount of weight on the
scale,

Alter the microprocessor has recorded the counter total,
it issues a continue signal that allows the counters Lo finish
Ltheir counting cyvele,

When 262,144 clock pulses have passed feom Lhe Lime that
the reference voliage was first applied Lo the inteprator,
the Timing Control Logic Circuitry will cause the weight
voltage Lo again be senl to the integrator and the Analog-
to- Digital Cycke will begin apain as the counlers are reset,
anek startk counting from zero again,
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A-1.4 A CLOSER LOOK AT THE A-TO-D CYCLE'S TIMING AND FREQUENCY
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WI-120 ANALOG TO DIGITAL DIAGRANM

A-1.48 An Overview of the A-to-D Timing Control
Legic Circuitry

The Timing Contred Logic Circuilry consists of a clock, a
switching pate (U200), a clock pulse divider (LI28), counlers
(V30 and UA1), and the Interval Control Circuitey (U235 and
L2v].

A-1.48 Structure of the A-to-D Cycle

The Analog-to-Dhgital Cyele can be divided into two por-
tinns: e weighl portion and the reference portion.

The weight porlion of the Analop-Lto-Digital Cycle can fur
ther be divided into two smaller segments, During the Tirs)
segment, The Weight Interval Delay, clock pulses are
temporarily stopped Trom Mowing throuph the counters as
a weight voltage is applied to the integrator. This keeps
the counters set at zero undil culput from the integrator
reaches zero. As output from the integrator Falls helow
zero, the second segment of the Weight Portion of the A-
Le-I Cyole, The Weight Interval, beging, In this segment,
clock pulses are again allowed to fow through the counters
as weight voltage is applicd to the integrator forone eom-
plete counting cyele (245,760 counls).

When the counter tolal reaches 245,760, the counter

1n

overflows and starts counling from zero again, As this oe-
curs, the second half of the Analog-to-Digital Cyele, the
reference porlion, begins,

The second half of the Analog-to-Digital Cyele can be divid-
ed into three segments, During the first, known as The
Hefercnce Voltage Segment, a negative reflerence voltage
18 Fedd into Lhe integrator. The second, The 995 Read
Drelay, bogins when the output from the integralor crosses
zern and the Timing Control Logic Circuitry temporarily
stops clocl pulses sa (hat the microprocessor has Lime Lo
read the tofal o the sronters. The thind segment, The
Counter Cycle Completion Segment, gives the counters
a chance Lo count up to 262,144 50 that they can be reset.
and start counting from zero for the newt Analog-Lo-Digrital
Cwvele,

A-1.4C The Counting Cycle Completion Segment

When the microprocessor has read and stored a counter
total, it issues a continue signal that resets U251, pin 14,
UZ25H, pin 7, in turn, causes the switching gate (U20B) to
allow clock pulses bo flow through the clock pulse divider
fUZ8, pin £} to the counters (30 and U31) so thal the
counter can finish ils counting cycle.



CONTINUE 75V J “‘J
uzss, PIN 14 o
INTERRUPT T3V
u2se, PIN 9 o [ M
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COMPARATOR ¢35y — L
QUTPUT
U2a, PIN 7 o
REF VOLTAGE INT T2V
UZ6A,PIN 3 e
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A-1.4D The Weight Interval Delay

When the counter total reaches 262 144, the counlers arc
reset. Cutput from U3, pin 8 causes pin 7 of U27E to go
low and U2TH, in turn, causes the switching gate (U268,
pin ) to stop the flow of clock pulses through pin 6 of
Fean, 128, and the counters,

When the clock pulses are stopped, a weight voltape is ap-
plicd to the integrator causing its output to ramp down in
proportion to the strength of the weight voltage.

A-1.4E The Weight Interval

When output from the integrator (TP2) reaches zéra, oul-
put from the comparator (U24, pin 7) poes high (-5 v]. Pin
G of TT25A resets U258, Pin b of TT26A rescts UZT1D and pin
T of U2GE, in turn, causes pin 6 of U268 Lo again allow
clocl pulses to flow threoweh pin 6 of U298, 1128, and the
counters,

The weight interval ends when the counter total apain
reaches 245,760 and the counter supplies an output on
U3l pin 8. As this cccurs, U2YA, pin & goes high (-5 V)
and eauses a negative reference voltage o be applied 1o
the inteprator.

A-1.4F The Reference Voltage Segment

As the clock conlinues, the counters (U300 and U31) begins
counling from sero again, U26A, pin 3 goes high (45 ),

The negative reference voltage canses outpul [rom the in-
tegrator to ramp back to zero,

When cutput froom the integrator reaches zero, the com-
parator output pocs low and ends the reference vollape
segment of the reference inlerval by causing pin b of U25A
to go high,

A-1.4G The 9995 Read Delay

When TT25A, pin & goes high, it causes U2ED, pin 7 to issue
an interrupt signal Lo Ahe microprocessor and turn ofT Lhe
clock pulses al U2GT, pin 6.

Upon receiving this interrupt signal, Lhe microprocessor
temporarily abandons s task, reads the counter tolal,
stores il in memory, and sends 1 continue signal to the
UZ6R, pin 14,

A-1.4H Starting a New A-to-D Cycle

This continue signal starts the new Analop-to-Digital Cy-
cle by resetting U250, U25B, pin 7, in turn, romoves e
intoreupl from W microprocessor and causes U293, pin
G Lo agiain led clock pulses flow throngh U258 W the counter,

At this point, the micropeocessor returns to the task it was
performing when it received the interrupt signal and a new
Counting Cycle Completion Segment beping as the
counters are allowed to count Lo 262,144,
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PARTS LIST
A-l MAIN CARD WTVIN 24463-0018

W-T PART W-T PART
HYMBOL DESGRIFTION NUMBER SYMBOL DESCRIETHON NUMBER
B Eatlery, Lithium 3V 178651-0018 P Connector, 7 pin-lock 1 #¥04-0061
1, 5, 7. 8, AUF 15623-0120 2] Connectar, 12 pin-lack 17794-0111
17, 10, 105, A1d, 11, 22K 4 a% VW CG 144770815
107, 118, 14B-155
120, H1G 51K +5% YW CC 144771144
123128, FA7, 21 10K +5% MW CC 14477-097 1
130, 131 19, 125 470 ohm +5% %W GG 14477-DE5A
C3, 4 12RF, 500V 156250070 A10g, 117 100 ohin 5% W GG 14477-0492
Cg, 15, 16 A7UF, 10V 176600137 129, 156
a2, S W raian R110 A7.5K £ 1% 1,0W film 17873-2562
13, 14 22UF, 50V 15624-0046
101-104. BAUE. 100V 158000125 Fitd 2070 4 1% YW filim 15677-4218
142115, 117 110 00K 4 5% WW CC 144771326
€106, 111, 1.0UF, 35V 223272519 Ri19 16M 3 5% 1aW CC 14477-1748
127, 128, R120 22K 4 5% W CC 144771052
129 A1 102K & 1% YW film 15677-4B20
CloB 1LIF, 50V 232670158 F124, 165 BOTIC 4 1% W tilin 17873-3356
Ciog 100PF, 200V 156190134 170, 172
Gl 1UF, 100V 18083-0226 A126, 156 1K 5% %W GG 14477-0732
sl G A130 F1.5K 4 1% 1 Titm 15677-2913
g?rfa;dﬁ- At BERa-A0Rs A132 12,16+ 1% V5ol film 178732012
i 4 EMI EILTER | 7ETA-0015 FI163, 164 2.0K o 19 1igW il 15677-3186
17,26 Two Gircuit Shunt 1B015-0013 167 150K 31% WV film 15677-4966
RE Connector, 12 Socket agaag. i RMA Resitor netwark 17852-0045
Requiras 12 Pins 2A2AG-H A Rh2 Aesistor network 23256-0011
P2 Conneclor, 8 pin F 74007 R Resistar network 23256-0037
P3 Conneclor, 26 pin ribbon 1781 B-0205 R Flesistor netwark 23256-0029
F4.6.4 Conneclor, 16 pin 17734-H55 51 Switch, 8 position 142320-0084
PaM6ABA  Conneclor, 10 pin 17734-0068 86, 7 Switch, 2 positian 143291029
F181725  Gonnelor, 3 pinvect jroaoomn Y e SHEn
B ' : Uz 27256 24192-0016

14



PARTS LIST

A-1 MAIN CARD WIYTN 24463-0018

SYMBOL

BE|
L5
0]5]
LLH]
LIg
(W R
L2
15
LG
e
(13
2z
u2a
24
Las, 27
L26
LIZE
e

DESCHRIFTION

G564

16L.8

TAL 5266
ThMSa301
TLE138
41524
TALEAF3
TAHC132
TAOG
OP-14EF
ICLYGE2CFD
DE200
LM208
Lh311N
TALS112A
TALSH
L5197
TILS1

W-T PART

NUMBER

|5657-0293
244650016
143150811
156570178
14315-0509
1431 5-0820
14315-1108
1B0A0-0252
15658-001 1
14323-0506
14323-0464
14323-0241
14323-0266
14223.0258
1A315-1002
14315-D923
14315-0621
14315-0498

14

SYMNB0L DIESCRITFTION
L3, 31 TALE393

uaz TAHCAZ

U4 DS12160 (clock ciruitry)
LIas T4L5250

Uag, ar X244 015

VRS, 6 THT51A

XUl B Socket 40 pin

XUz, 3,04 Sockel 28 pin

Xuh 12 Socket 20 pin
KU, 11 Socket 16 pin

14, 25,

27,35

xLUG, 15, Socketl 14 pin

17, 24, 22,

26, 28-32

Xuzn, 23, Sockel B pin

24, 36, 47

Y1 Cryslal, 18304 MHZ

W-1 PART
NUMBER
14315-0381
B0a0-01.38
22387-00H
14315-0837
15657-0400
15663-0034
14361-00B7
14361-007%
14361-01 37
14361-0038

14361-00:20

14361-0 2

16125-D0EG
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HARDWARE MODIFICATIONS FOR SPECIFIC OPTIONS

L. RIFTSHIELD OPTION-WT PN 24463-0026 when install- RAM cireoil (Ud) on top of US4, then relocate the
ed the Analog-to-Digital Circuilry is separated from the jumper on P26 50 thal it is connecting P26-1 1o P26-2,
rest of the card, fillered, and enclozed in an BFI-
shielched o, 3. VOLTAGE  SUPPRESSION  OPTION-W17T  P/N

A25E5-0015(VRI-VR4).8older these components into

2. TIME AND DATE CIRCUITEY-WT P/N 22397-002 1 (U030 their appropriate locations.

plugr-in rmodule is instalbed in XU socked and mount the



THE A-1 MICROPROCESSOR/A-to-D PC CARD
WT P/N 24077-0016

A-1.1 CIRCUIT DESCRIPTION

The A-1 PC Board contains the Microprocessor Systeim, the
Analog-To-Digital Weight Conversion Circuitry, and the cir
cuilry which carries power supply voltages amd signals Lo
and from the various PC cards, At Gimes, it s also fitted
with an oplional clock cirenit in XUSZ or a eadio fregquency
interference (RN shiokding kit

A-1.2 THE MICROPROCESSOR SYSTEM

The Microprocessor Syslem consisls of aTexas Instromenls
THIS B microprocessor [ (1), read only memory or
RO (L), randem access memoery or HAM (LIS}, a TMS
IO proprranimatde systems inderfaee (W8], Lo noevoladile
slatic random access memory devices BEIRPIOM (LG andd
LT and various circuil seleclor 1075,

A 245 MHz inlernal clock iz contained in the 9995 10 and
is controlled by an extornal covatal {Y 1) Outpul (CLEOUT)
Frove this clock provides the Liming reference for Lhe pro-
grammalble systems interfoee (L8] and the asynehronous
communicalions conteoller (A5 PO Card, U1

The microprocesser uses the address bus lines AD through
A5 Lo adidress each porticular memory dala localion when
the memory enable line (MEMEN) is active (low) and the
A0 when the MEMEN line is inactive (hiph).

Data is translerred between the microprocessor and
memories via Hnes D0 through DT of the data bus, I the
diata bus in line (DBIN) is active (low), the microprocessor
will rewd data [rom memaory, I Lhe write enable line {WE)}
isactive (low), the microprocessor can write dala into the
RAM. A 3 to 8 line decoder (UE) is used to enable either
Lhe RAM o dhe appropeiate Dala Sclect Circuil.

The: miicreprocessor transfers dalo seriatly to and from a
particulkar 140 via a CRU (communications regisler unit).

The D085 receives incoming data one bil ub o time from the

CRUIN line and sends oul one bit of data al a tme over
the CRUGLLT line (also used as amemaory address line) while
e CRUCLE (CRU CLOCK) enables dola on the CROOUT
line Lo be written into the 140,

Tovinitiale serial dala transmissions and Lo Lransfer weight
count totals from the Analog-to-Digital Circuiley's
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counters, interrupls shift the microprocessor from the
routine currently being execated to a special rouline re-
quired by an asynchronons external request and shift the
microprocessor baek to the original rontine when the in-
terrupt signal is remove,

A TS 990 progroommable systems interTace 1 (U8 is used
Lo transfer raw weight count. data and interrupt signals to
Lhe microprocessor,

Tweo BEPROM devices 1136 amd ST are utilized Lo slore
Lhe conflipuration programming selections, They will con-
tinue to hald data even i1 there is a power dismption, Data
transmilted on the address lnes (o 36 and U37 is Inteh-

ed by U35, Data froon V36 and 1187 is communicated ouf,
through UL back to the microprocessor on the CRUTH line.
Replacement gf either USH or UST will cowse the confiqora-
bt progrrairring o defiedt (o presel factory poyomelors,

d-to-8 line decoders decode address codes and enable ap-
propriate circuitry. For example, US enables the program-
mable systems interface (U8), A-3 Display/Heypad Cir
euitry, or U10, U10, when enabled, provides an analog
NCLOCK, CLEAR CONTINUE" signal or selects the security
coile switch 51 UL1, when addressed and enabled, sends

profgramming data to the microprocessor on the CRUIN
line.
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A-1.3 THE ANALOG-TO-DIGITAL CIRCUITRY

The Analeg-to-Thgital Conversion Circuitry consists of
weight Voltage amplifiers (U208 and U221}, a relerence
vellage aplifier (20A), Switching Cireuilry (U223, adual
slope ratiomelric integrator (UF23), a comparator (U24), a
clocl feontained in U1, the 0995 microprocessor 10, a clock
pulse divider (U28), counters (U330 and U31), and Analog-
to-Digital Comtrol Logic Cirentlry (U235, U26, V2T, and U295,

Input wedtage enters the Analog-to-Digital Circuitry when
an excilation voltage is senl io the weight transducer from
the A-2 Power Supply PC Card and the weight transducer
provides the Analog-to-Dagital Circuiley with bwo vollage
inpuls: a raw weight volbage and a reference voltage,

Choce o the Analop-to-Digita] Cirenitry, the weighl voltage
is senl through dead load-compensaling resistors and a
potentiomeier to an amplifier (U21) and the reference
wviollapge 15 senl Chroogh an amplifier (V2040

Iv clekiliooy, Lhe ammplified weirhb voligie is applicd to an
analog [leer {TT208) Lhrough a switeh seloctable sensitivi-
ty resistor that has boen set to malch the sensilivily of the
amplilicr Lo that of the weiphl Lransducer, Adjustments
are wlso ineluded in the filler for cadibrating the span of
the weight indicutor.

When e proper number of clock pulses have Flowed
Lhrowth Lhe counters, the Timing Control Logie Circuitey
will start Lhe Analop-to-Digital Cyele by allowing the
apdifed weight voltage e be sent Lo Lhe indegralor {U24).

During Whis period of time, known as the Weipght Voltage
Interval, the integralor's oulput will be a sloping negative
veltage, or ramp, whose angle is directly proportional Lo
Lhe weight voltage, but of the opposite polavity, {(In olher
words, a posilive weight voltage will cause the integrator
Lo issue negalkive output,)

After 245760 clock pulses have flowed through the
counters, the Timing Control Logie Circuitey will direct 1722
Lo apply the reference voltage Lo the integrator, During
this period of time, known as the Relerence Voltage In-
terval, the constani voltage supplied will allow Lhe in-
tegrator's output Lo Interval ramp bacl up towards zoro.

When the integrator’s cutput reaches zero, an interrupt
signal is sent Lo the microprocessor and the number of clock
pulses that il tool: for the integrator's outpot to rump baclk
Lo zero ks recorded. This tatal will then be used by the

microprocessor to ealculate the amount of welghl on the
arale.

Alter the microprocessor has rocorded the counter total,
it Isses acontinue signal that allows the counters to finish
their cownting cycle,

When 262,144 clock pulses have passed Irom the time that
the reflerence vollage was first applied to Ue inlegrator,
the Timing Control Logic Cireuitey will cause the weight
voltage ta again be sent Lo the integrator and the Analog-
to- Digital Cyele will begin again as the counters are reset
and start counting froo sere again.
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A-1.4 A CLOSER LOOK AT THE A-TO-D CYCLE’S TIMING AND FREQUENCY
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A-1.44 An Overview of the A-to-D Timing Control
Logic Circuilry

The Timing Control Logie Cireailry consists of a clock, a
switching gate {LR2018), a clock pulse divider (U28), counters
(L0 aned D31, and the Interval Gontral Cireuicry (D25 and
LigTh.

A-1.4B Structure of the A-to-D Cycle

The Analog-to-Dipgital Cyele can be divided info two por-
Lions: Lhe weight portion and the relerence portion,

The weight portion of Lhe Analog-lo-Dhgital Cyele can fur-
Lher be divided inco bwo smaller segments, During the £irst
segment, The Weight Interval Delay, clock pulses are
Lemporarily stopped from fowing theough the counlers as
i welghl voltage is applied to the inlegrator. This keeps
the counters set at zero until output frem the integrator
reaches zero, As output from Lhe integrator falls below
zoro, the second segment of the Weight Portion of the A-
to-13 Cyele, The Weight Interval, begins, In thisscgment,
clocl pulses are again allowed Lo flow eough the counlers
as weight vollage s applied Lo the integrator for one com-
plete counting evcle (245 TH) cownts),

10

When the counter totoal reaches 245,700, the counler
overllows and stares counling Crom sero again, As Lhis oc-
curs, the second hall of the Analopg-te-Digilal Cycle, 1he
reference porlion, bepgins,

The second halfl of the Analog-te-Iigital Cyele can be divid-
o into Ahree segments, Tharing the ficst, known as The
Reference Voltage Segment, 8 nepative reflerence vollage
i [ed into the integrator, The second, The 9895 Read
Delay, hepging when the eatpul from the inlegrator crosses
zera and the Timing Contreol Logic Circnitry temporarily
stops clock pulses so that the microprocessor has time Lo
road the total on Lhe counters. The thicd segment, The
Counter Cyete Completion Segment, gives the counlers
a chance Lo count up to 262144 =0 thal they can be resel
andd start counting Trom zero Fov the next. Analog-to-Thgital
Cryole.

A-1.4C The Counting Cycle Completion Segment

When the microprocessor has resd and stored o counler
fortal, 1L issoes a continue signal hat vesets U258, pin 14,



CONTINUE
U258, PIN 14

INTERRUPT
U258, PIN T

COUNTER OUTRUT
U3, PiN B

WT VOLTAGE INT
UZTA,PIN 5

INTEGRATOR
ouUTPUT
TP—2

COMPARATOR

CUTPUT
U2a , PIN T

REF VOLTAGE INT
U2EA  PIN 3

CLOCK
U298, PIN &

UESA, PiIM &

U254, PIN 5

UE5A PIN T

+ 5V
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VI2ER, pin 7, in turn, canses the switching gule (U205} Lo
allow ¢lock pulses to flow trowgl the clock pulse divider
(1128, pin 6} Lo Lhe eounters (US0 and U31) so that the
countor can finish its counling cycle,

A-1.4D The Weight Interval Delay

When the connber total reaches 262 144 Ahe counters are
resct. Output from U310, pin 8 causes pin ¥ of U2TE 1o go
low arcd UETE, in turn, causes the switching gate (U260,
pin 6] Lo stop the Mow of clocls pulses through pin 6 of
U2an, U8, and the counters.

When the clock pulses are stopped, a weight voltnge is ap-
plied Lo the integrator cawsing ils oulput Lo raomp down in
preportion to the strenglh of the weipht veoltage,

A-1.4E The Weight Interval

Whaen outpul Feom the integrator (TP2) reaches cero, ont-
put from thee comparalor (LR, pin 7Y goes high (0 5w). Pin
oo U25A resets U261, Pin 5 of U2EA resets U271 and pin
T ool Uah, i turny, canses pin 6 of U26E w0 apain allow
clocl pulses to Now through pin 6 of U298, TR28 and the
Counters.

The weighl interval ends when the counter Ltotal again
reaches 245, 760 and the countor supplics an ontput on
LiB1, pin & As this eecurs, U2TA | pin 5 goes high (+5 V)
ani cawses o nepative reference vollage o be applicd to
Lhe integrator,

A-1_AF The Reference Veltage Segment

Asthe elock continues, the counters (TR0 and D31} begins
counting from zero again. U2GA, pin 8 goes high {+5 ).
The nepgative referenee vollage causes outpal from theo in-
tegeator to ramp back to zero.

When output from the integrator reaches zsero, the com-
parator output goes low and ends the relercnee voltapge
segment of the relerence inlerval by cansing pin & of LIE25A
Lov ger high,

A-1.4G The 8995 Read Delay

When TI25A, pin & goes high, L causes 2R, pin 7 o issue
artinlerrupl signal to the microprocessor and torn ofF Lhe
clock pulses at U288, pin 6,

Lipony receiving Lhis interrapt signal, the microprocessor
temporarily abandons its Laslk, reads e counter Loal,
stores il in memory, and sends a conlinoe signal to Ahe
V2GR, pin Ld,

A-1.4H Starting a New A-to-0 Cycle

This continue signal starls the nevw Analog-Lo-Digital Cy
cle by resetting UZRE. U251, pin 7, o burn, removes the
interrupt From the microprocesser and causes 11298, pin
G to aganin let elock pulses Dow Lhieough DE2E fo the counter,

AL Lhis point, the microprocessor returns B the task 3w
performing when it recelved the interropt sipnal and & new
Counting Cyele Completion Segment begins as the
counters are allowed Lo cound Lo 262,144,
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Al MAIN CARRD WI'EPN 24077-0016

Y MBOL

R

€1, 5, 7, B,
14, 108,
107, 114,
120,
123-126,
34
a5, 16
10, 11
14, 14
C101-104,
12118, 117
croa, 111,
127, 128,
129

cioa
cion
Cii0
ciz1, 122
CR-an,
37, a4
FL1-12
NE

J2n

43

F2

F3

Fa.6.8
Pady did B
P

DESCRIPTON

Batlery, Lithiarm 3y
U

1HPEF, 10
A7UE, 10V
22UF, 25y
22UF, BOY
LUUF, 100y

1.OUF, BOY

1UF, B
VOOPF, 200
LUF, 100
Z22UF, B0V
IM4 148

EmMI FILTER

Twg Circut Sk
Connector, 12 Sookel
Aequires 12 Pins
Connector, 26 pin ribbon
Connector, 8 pin
Connector, 26 pin ibbon
Connectar, 16 pin
Coennectar, 10 pin
Connectar, 2 pin-fock

WoT PaT

NUMBER
1T -0019
1THE23-01 20

156250078
1TEE0-01 37
AFTLR-0 19
PO -0045
TEGHI-0123

232725159

2a267-0158
15618-0134
18083-0226
PAPRT-0117
15668-0035

17574-0015
17818-0295%
FAERa-0122
2E229-5014
17818-02495
177a4-0072
17618-0295%
17734-0155
17735-0091
17794-0012

rie "'
e e
T

~fiz
—{ mazp—

-

@) =

SYMIOL.

PI5AY
P15

Pan

R1a, 11,
14B-155
Ri6

R1¥, 18, 21
Ri%, 125
[108, 117
183, 166
R110
[ERRR
R116
[ERRE:
Rign
FR121
124,
R126. 156
[130
R132
[139
Hia0
A163, 164
A1E7

HMA

AM2

A3

HM

51

DESCRIPTIEN

Connector, 3 pin-lack
Connactor, 7 pin:lock
Connaclor, 12 pin-lack
2N 4+ 5% WW CC

SR 4 5% YW CC
10K 4 B0 W OO0
470 ohm + 5% VW GG
100 akm 4 5% AW CC

AT 5K & 19 W Hifm
FATE £ 1% W lilm
00K 4 5o VW OO0
1GR 4 5% YaW GO
22K 4 5% W OO
102K + 1% VW film
A0+ 190 YW film
TK 4 50 AW O
118K + 1% YW film
120K & 1% 1 oW fitm
105 4 1% YW film
A5 3K & 10 YW Gilin
20K 4 1% W hlm
1RO+ 19 W film
Aesitar natwork
Aesislor netwark
Aesistor netwark
Rosistor nelbwark
Switch, A position

W-T PALT

NUMBER

177 84-0020
17 784-0061
1#re4-0111
1447 7-0815

144771144
1447 7-0411
14477-0650
144770482

1773-2532
15677-3582
14477-1325
14477174l
1447 7-10452
15677-4520
17073-3354
14477-0732
1567 7-3913
1FHTI-2012
1567 7-45348
15577 -14481
1567 7-3185
136774906
17RR2-0045
23256-0011
Z3356-0037
FA256-0029
14329-0088




FARTS LIST
A-1 MAIN CARD WIYPN 24077-0016

W-T PART W P AT
S B EESCIEETTON MLUIRBER SYMBOL DESCRITION ML B R
56, 7 Swileh, 2 position 14329-1024 L2g LS 14315-0458
L aack 1hGERT-027Y L1ad, 34 7415393 1431 5-0381
Lz 27256 24192-0016 Laz T4HCI2 1B080-0133
4 Hhid 15667-02093 LI33 D51216 folock cirvilog 2238700143
i, 10 74L5138 |43 15-0589 U3as T4L5259 14315-0837
LR]3] TALSEGH 14315-0811 LaG, 37 Xeaaannp-as 1656570400
s TS990 156570170 VHE, 6 TMTSTA 15569-0034
L1 L5251 14315-D829 ¥, o Soclkel 40 pin 14361-0007
L2 TaLB37a F4315-1 108 Xuz, 3, 4 Sockel 28 pin 143610073
L5 TAHC 122 18080-0252 ®Us, 10, Soclul 16 pin | 436 1-0003 0
L& a0 15656-0011 11, 14, 25,
LIz0 GP-14EP 1432305006 27,35
L ICLTESACPD 14223-0464 XUG, 15, Socket 14 pin 1434610020
Lze DE200 143230241 17,21, 22,
Lr2s Lkt 304 14323-02066 26, 26-22
24 LM3TTIN 14323-0258 Xz Sockel 20 pin 143610157
2s, 27 FaLsl 12A 14315-1 082 XUz, 23, Soclet B pin 14361-0012
L2 LS00 14315-0423 24, 06, 37
128 TaLs197 143150621 Y1 Cryslal, 2aa0d MHLZ 16125-0085
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HARDWARE MODIFICATIONS FOR SPECIFIC OPTIONS

- REFSHIBL CHYTION T PO 2407 7-0024 when install-
e the Analog-to-Thgital Circuilry is separated from the
rest of the ecard, [ildered, and enclosed in oan BEFL-
shielded o,

- TIME AND DATE CIRCUITRY-WT PrN 223970013 (LIA3)
plug-iny module which s installed in X035 sockes.,

3. DYNAMIC MONORAIL OR CONVEYOR SCALES require

4.

the software in U2 4o be version V5.5 S8.0 or higher
alomy with replacing G110 wilth a capacitor rating of
J18ul. Foils need to be cul bedween E3 and 134, 158 and
ES, E1Z and L1 A jumper then necds Lo be installed
belween 151 and 4,

VOLTAGE  SUPPRESSION  OPTION-WT PN
ZEHEG-OD1B(VRL-VRA) Solder these components into
their appropriale locations,



A-2 POWER SUPPLY PC CARD

WT P/N

CIRCUIT DESCRIPTION

The A-2 Power Supply PC Cand receives ac, power from
the Ffour secondary windings of the chassis mounted
transformer (T1).

These windings provide the Tollowing amonnls of power
Lo the A-2 Card: 6.3 voll EMS cenler tapped, 15 volt RMS
center tapped, 35 volt BMS conter Lapped, and 18 voll BMS,

22921-0018

The power supply, in turn, provides the following voeltage
outpuls: 6.3 volts M5 conter tapped, 5 volts regulated,
+15 valts repulated, - 15 volts regulated, +45 volls
unreprulated, +22.56 volts unrcgulated, and regulated 16
volts cxcitation vollage,

In addition, g resel pulse which clears the addressable Jat-
ches an all of the system's PG cards is sent out each time
power drops and is reapplied 1o the system.

e —
£.3 VRMS - m= - y |83 vaLrs (R
% = T - Lo | CENTER TARPI
%
_ - B Bu . I
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VOLTAGE RESET |
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. e E— |
|RECTIFIER +5 VOLT FILTER t
- e | REGULATOR | p— 3 +5 VOLTS
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R +I15 voLl FILTER |
i Tl e |REGULATOR | o I 3 b5 VOLTS
35 VAMS e Cta AMND R22 I
JERZANDIERS. ) T 1
1
=[5 WOLT FILTER i
s o a REGULATOR 1 o 'i ‘} — |5 wOLTS
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_ [
[voLTase I
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d ClE CHY,CRE |
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A-2 POWER SUPPLY PC CARD SCHEMATIC
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THE A-2 DC POWER SUPPLY PC CARD

(WT P/N 21770-0012)

A-2.1 CIRCUIT DESCRIPTION

The A-2 DO Power Supply Card requires a positive . .c. in-
put voltape between 12 and 48 volis and is compatible on-
ly with a .o indicator chassis,

Switching on the unil activates @3 and enables the vollage
regulalory circuitry and current liniter.

g

e vollage regulatory cireuid is comprised of a voltage
comparator {113), UL, T2, and G138, The applied power is
received by the iransformer (T1), which s connected
Lhrough Q1 and Q5 Lo the common side of the power
supply,

The current limiler (QG) protects QL from excessive o

rend draw by resetting U2 and discontinues the path of the
apphed power by turming off Q1's drive signal,

PRV O AR (502

Tl

When input voltage is provided o the secondary windings
of T1, it is monitored by U4 which keeps oulput vollages
at the correct levels by alerting the regulatory circuitey,

If the system is switched of T or the supply voltage becomes
inadequate, 2 turns ol G4 and turns on 3 disabling the
regulaling circuiltry, G, and the oulpul voltages.

While the card is activated, U111 and UL2 provide & volts
BMS to the filaments of the displtay. Cther vollage oulpuls
are: 45 wvolts regulated, - 16 volts regulated, -156 volts
regulated, +43 volis unregalated, +20 volls unregalated
anc regulated 15 volt excitation woltage.

In addition, & resel palse 15 sent 1o the addressalie latches
on each carc if power drops and is reapplied Lo the A-2
Card.
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PARTS LIST
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LG POWER SUPPLY PO OCATEY (W-T PrM 2ETTO-0012)

SYMIBOL

G, 2023
an.ae
Cs, 6

or

on, 10, 11,
12, 15. 18,
TED,
co, 12, 14
Clé

ciy

(1]

Cam

CFLE, 2
CHa-r
Crp-13, 15
[SERE

12

Ll
LR

o
023,56
4

A3, &
A1

R, 26, 44
Fiy, a1, 36
[RAERLH

RS, 31
R0

Fi11, 30
Fiig, 14
R1a

15

R1G, 18
Ry

DESCITION
Cap.. U.1UF, 300 ¥

Cap., 100UF, G3 ¥
Cap., GIUF, 200 ¥
Cap., FAUF, 35 Y

Ciapr, ATOVE, 35
Cap., 2200UF, 16V
Cap., 4/UF, 10V
Cap., 1200 PF, 100 ¥
Cags,, 1001F, 200W

Diode, 14142
Dioda, 1HA937
Dioda, tHaI4B8
Dicde, 14004

Conneclor, B sochel

Incluelor, 4a0HY
Connector, 10 pir

Translslor, [RFS30
Trangislorn, 2M3004
Trarsislor, 2H2405

Masidlon, 151 4 50 YW OO
Rasizlor, 150K £ 6 VW G0
Flasizlor, 10 ohm 4 5% VW 40
Flesislor, 17K £ 1%0 UgW film
Resigton, 26K + %% W ilm
RAesistor, 133K & 1% YW liln
Flesistor, 82K 4 5% W& CC
Flesistnn, 2.0 4 5% WwW CC
AR 435 W OO
Fiesistor, 30K 4 5% WW OO
Resigior, 51K 8 5% W Q0
Resistor, 5% ohm & 5% WW O
Rosislar, 55K 4 50 YW GG

W-T PART
HUMEGER

SYMINIL

DESCRITTI

POGEA0 20

1Fa97-000
106220121
17 95a-007¢

1FBn5-00
17RE3-01 51
V0020085
16620-0016
15619-0134

15G5E-Q07 6
156600142
15GGR-0020
156GGA-0043

177330073

1H55E-00 T
1T rad-0085

VG2T1-006F
1b6ES-0012
1666-0062

11011

144771260
144770252
1LGTT-2005
LEEYT-3210
1GRT7-3RTD
1A ¥ F-0055
1447 7-1632

144771151

14477-08135
1447 7-090%
144770427

144 T -1 1414

AL

Ri9
Ra1. 22,25,
a4

R23, 28
R4
FiEr, BB
%]
%]
155
3a7
A39
Rag
R41
Fid#
4a
Rdh
RAG

AWV

1, 10-12
Uz, 13
U3

Li4

L5

U6

LT

un

L]

VH1, 3

VA2

XA, 3, 812
A2, 13
ALl

wa

Flrsislor, 11 4 B Ve OO

Fesigior, 39K 4 5% WA OO
Flasistor, 22K 4 5% WW OO
Flasisior, 2% 4 1% UMW film
Fol., 50 chi

Rasislar, 432 ohm £ 1% WW liim

Fieslslor, SLEK 4 1% WeW Him
Fiesistos, BESK 18 MW Tilm
Therrmisior, &I

Resiston, BOMH0 4 1% VW tilm
Rasistor, BBV + 1% W dilm
Raszislor, 197K 4 1% WaW lilm
Masislar, .1 alm 4 10% 38 Dm

Fesisker, 2% ohm 4 $% Ve Him

Hoegiston 244K o 1% VW' Lilin
Warisior, WA2EAE
Teanslormer

15, HEBRSM

IC, 4093

IG, LMatin

IC, 4M35
Rregetadoe, LR21T
Ragulalor, 7815
Fagulalon, 7315
Fegulalar, 7005
\C, 1458

Dincts, 1H7S5M
Diccie, THATA00

Socket IC B pin
Sockst 1G4 pin

Hocheltl B pin

Pl iesk

W P AT
NUMBER_

14477-0757
144771218

F4477-1094
144 T7 1057
10GFF-3710
12335-01 14
166771676
1567 4550
14t r-464a
15TRE-O0 Y
ABGTT-34
GGTT-2005
1667 7-3000
1hsi-0017
LIRS R B
1SETT-231

16046-0026
18084-0018

RERERRG M
1REREQRE
14020-DE50
143230024
1564548-0151
155500060
TEEGE-0102
15658-001 1
143230158

1468540463
15EBR-0125

V4G L2
1430510030
14361-0745
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A-3 DISPLAY/KEYBOARD INTERFACE
PC CARD 19532-0015

CIRCUIT DESCRIPTION

The A-3 [hsplay/ Kevboard lnterface PO card
consists of un B-digil floorescent displiy tube, indica
tor LEIYs, displuy and indicator interface circuitry,
and keyboard interluce circuitry. The [tonl panel keys
are connecled to the microprocessor through the
keyboard nterlace caircoitry and will be included in
this scction, Refer to the block diagram.

On the Displayy Keyboard interface PC card, ap-
propriate addeess lines are connected to each device so
that address codes select o particular 1 amd a
particulur inpul or owtpol ol that 10 UL s a chip
selector that enables the appropriate addressable latch
(U2 U3, U4 or UBYL The microprocessor
simulaneowsly applics nn addeess to the acddress s,
dataonthe CRUCGUT line and a CRUCLE Lo thechip
select LC, U8 on e A-1 PC bouard also applies an
tnable signal to the ehip select B The enable signa)
and CRUCLE sipnal topether eoable U U1 then
cnables the appropriate latch and the data on Lhe
CRUOUT line causes the appropriate laleh aulpit o
go high or bow, 17 the latch oulput s conneeled 1o o
level shilter, US wall apply +45 volts to Lhe appropriaie

O4TA  FRIM  ARCRARROCESEON

sepment bus hne or UG will apply 45 volis 1o the
appropriate digit line. Beeawse the display Jevel
shifters require multiplexed data, the display data is
continuously changing ata rate faster than the cye can
deteel. Laleh oulputs to LED are changed only when
Ll stale of the indicators are chanped.

The frem panel keys are connected ina matrix of 4
rows and T columng. A line from each raw of switches
is connected toone output of U9, A line from each
column of switches is connected lo ane input of U0, a
data selector; multiplexer (7415251,

Pullup resistors hold the U0 inpets high until a key
is pressed ond the ourput of US Tor that switch row i
Lo,

Fhe micropracessor applics u sevies of codes to the
address lines that will cavse U9 on the A-1 PC board to
cnahle D18 and will select combinations of rows and
columns lar cach swilch, I a key is pressed. the switch
will Lrivnsler the U8 output (low) for that row Lo the
LD waprst For that colnma, and an oulpat from U1,
pin & will he applied to the CRUIN Jine. The signal on
the CRLUNN line will el the microprocessor that the
weldressed Koy s been pressed.
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A-3 COMPONERNT LAYOUT

PARTS LIST

W PART W.T PART

SYM L [HESCETPEIOMN MR SV MO DIESCRIFTION MNIUMBER
ci AVUF -10%: 4 7S 10V aluin VIGO0 3Y L TiaLE138 14315-0569
cas QUF + 10% 100Y cer 15G23-0120 Lis-a& TALE25D 14130-0837
CAGT O01uF 230% 100V car 15G2001 23 Lk & 61188 14323-073

LF TaLE135 147150928
Ds1-10,17 Rend LED MYGO2G 54470037 (3 14] TS5 14315-0620
D51 Fluorescent Displny HAEEA0E4 ¥Ur-4.8-10 16 pin G sockel 1 4351-0030

KUL, G 18 pin 10 sockol 144651-0046
Ji 26 prin dght-anghe conneclor 178 1800261
J2 14 pin dght-angle connestor 19730130
A8, 12,
13,15 A0 abvn 5% Yaly OO 1A TG Do A o la 144910015
Ra, 140 5.1 ohm 5% WW OO 147 T4 AT Blylan LED spocor TPRA-GO10
A1l GHO ahm 5% 6HW GG 15670-N607
R16-22 22K ohm 5% W G0 1941815

NOTE

Fevision G changed A1G-AZ2 from 16K obim 1o 2 2K ohm 1o improve

kayatroln nlerasn

Fewigion [ deleled U7,

Fiwision E changed the value of B11,
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A-4 PARALILLEL BCD INTERFACE
PC CARD 20469-0010

CIRCUIT DESCRIPTION

The A-d parallel BCD interface PO card provides
latched parallel BCD data for peripheral equipment,
such as printers or remode disploys.

The A-d PC cord consists of o PC eard selecl cireuil
{0, & lateh select circuit (L7, a data selector {170, 4
acddressable BCD latches, outpot bulTers (U9 through
L4y, and overfunder gates (Q | and Q). Refer to Lhe
beck diagram.

Anaddress code an UG selects the A-d PO eacd and
it enables data seleclor U and latel seleceor LY,

Anaddress code on U | selects datato be read By the
microprocessor on the CRUIN line.

An address code and CRUCLEK on U7 selects each
latch while an address eode on U2, U3, Ud and Us
selects individual latehies, Microprocessor data on the
CRUCUT hne s inverled by UI3A and loadsd into
the selected bateh ot put,

The latches store and supply latched BOD data
between load cycles. The lateh outputs are inverted by
g ung, Uir, ez, U3, and U4 which isolate the
lateh autputs from the peripheral device inputs,

Gl and O provide switching for over and onder
outputs, respectively. ORI and CR2 protect the gates
From cureent surges if an inductive load, such as a relay
i3 connected 1o them.

UL4C pravides a "remole print” command o«
printer ila “prinl” command is actualed by pressing
the dala send key or by an external prinl swilch,
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41'\ - ol ATA INHIEIT
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I m - — e
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LA = S —
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WADEE LATCHES 1 1
e AL EE : = | Jem i _—--Ii———. = -l GATE 3= OWER OUTPUT
l — — D = =
(ARl i | MEL o
Sty gt e 'IM_ . Ur -— EXT BCD |[=sl—EXT PRINT
O4TE  FROAr ENARLE T e = T | R g PRINT o
HICROAROCESSOR I LATCHES e _j GATE ypg[—3®=REMOTE PRINT
CAUDLT — - v - — —_—
(e — -
™) — g UNDER
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e L% w4 ——
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A-4 PARALLEL BCD INTERFACE SCHEMATIC

AT
L
% Sl GHIP EMABLE
i o z
{;PTHE{: Ea L_l J:dhﬂ L AME [
d 1 £ )
Tas i . A" ; :Lruﬁ! F] .”_L A5V g E [
146 [ = - - e G2
147 14 —= ————— T —=0 Pelt
A 50 L]
T —— . T ] —
1807737 . | ey
ALK [ E - = Ea b i
H = .
180 [ 1 TELS1A0
A | N et = =
el 3 = =—— - =
FERET N - 2
CiuT B _ _ I 2
U134

puy [
LUGIE GHD

LOGIC GRD

k22, Ay

22, av
T7EA

TR
LOGIC GHOD

-

b |

I-4 iH |H-

Ad-107

) :6 |.|:- 1|: u‘ 1 I.E 14 14
{5:1: lu-«r uaz fuaz |usz uuz -u.l: uaz [z Uqu.n 1uﬁz [usaz |
JJ_ e i e
" HE THED
B
1
Jy [ e [ |
i .
¥ v3as~)




a [
-
EE’:‘
|
|
&
i
L5
-
w me ;ﬂ4|£
S
]

4
3
-4 5 D& —=8 1 el
B4 Lire O3H } S e i e e
| B
11 i o
1 1 e
I oy 12 -5
TasEs| - o\_\n}_.
w7 el o
DATA SELEGTOH
LATCH 5[~ B&
-
[ILFES
:b—"r ; a = & e a—
1
i EE_E ]"1".-‘* z  uan
4|4 ]
S b Ei T”-_;_ Uae faf 42
TALGESA oy [CH %
| i 14 1g Mo A
-—%_-- 2 iig H i - . B | UATETRHEIBTT
r ar L LEIE i i
] 49[ o]
03 ::)_"'
LEasA .3_ n :- ‘
Uanm ]
5 b
LATCH &1

LATCH M 28 -

EE __| EHASETS GHIR
T

T BT [un&Ee o

LATCH
N —
EER I, o0
B
LERY S a2
7aLszsa ™
L fa o5 13,12 - ——
] B aG
B TR e SN,
i 1 5 [- g Ui
o UL o [ &
| sl



H ;@’_@W
20} s
..... il & l

_@] | PP p——
M4 ([

|:|—|:l—|:|—|:|—|:|—|:|—|:r|'

PARTS LIST

L5

S 'I_'l'u-l;l'l

C

Uz 8

'|1|'F"| I et 1:|'|'

D_.I'I-I'I-I'I-I_LnnL

I_r |,_'I e Wﬂﬁ
SN =N =N
[AIR

[ oy e Ry e |

l—_l
N N N = .!.'I.-l

Lz

|1."J'L1'Wﬂ_l:l_l_.l’

Acd PARALLEL BCD (W-T I'N 204G3-0014)

SYMI0NL
C1-4

ChH

CE
CA1.2
J1d

J10

J2

J3

2.2

F1-5

DESCRIFTION

0.0%1uF |+ 10% 100 cer
A7uF -10% o 7% 10V alum
GEBUF -10%: + 75% 35% alum

1M4004

10 pin conneatorn
16 pin connagton
37 pin conneclor
4 pin connactor

203504

10K alerm 5% 1AW CC

[FL oy Y s Y ot N e ELEE'.

[Lua

I
e e )

[ RN

LIS 1 Sy e

o

1
r
[ 1
g |
L ] e
[ e
{ B %
Lo R7 }o [ )
(§1 s |
e r‘t:I"-'J'I-:E'-_f T T T T A W O R
- JIE T J 1A
[
A= COMPOMENT LAYOUT
W-T PART W-T PART
NUMBER SYMBOL DESCERIFTION MLEMELER
156200123 AB,¥ 330 chrn H% 1MW GO 144770617
177E0-0137
177BE3-00E84 FMA 10K ohm resistor network 178520045
15668-0043 51 3 pale switch 143291054
17733-0099 {Wh| T4L5251 14315-0829
17733-0156 Ug-5 TALGEe0 14315-0837
17798-0042 L&7 TAL5135 14315-0599
17799-0038 L1313 TALE04 14315-0399
L4 T4L500 14315-0423
15665-001 2
-7 16 pin IC socket 14361-0038

144770371 wLIB-14 I4 pin o socket 14361-0020
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A-5 SERIAL INTERFACE PC CARD
WT P/N 19496-0027

A-5.1 CIRCUIT DESCRIPTION

The A-5 Serial Interface PO Card provides an asynehronows
ASCIEserial or currend loep commmunicalion linl bedwesn
a Weiph-Tronix indicator and a peripheral device such as
a printer, computer, or programmable controller,

Thi carel consists ol an asynehronous commuicelions ¢on-
teoller (U1, a chip selector (LFE), a data selector {(U5), pro-
gramming swilches, level shifters (U2}, corrent loop gate
circuiley (1), and a curvent loop to veltapge converter (T74),

Tlee bt of the card is the asynehronous communicalions
controller [Ul} which connects the A-1 Cared's
microprogessor system Lo the peripheral device, When
erabicd by the chip selector [UG), U1 s responsible for
roceivimt data [rom Lhe inicroprocessor, requesiing prermis-
sion Teown the peripheral device Lo transmit dads, and upon
receiving o READY signal from the peripheral device
fransmitling the data Lo i,

WA, the chip seletor, alse enables WS, the data selector,

programming swilch sellings the baud rate, parity, and
data transmission format information that it requires Lo
suecessiully trinsmit data to the peripheral device,

If the programming switches are properly set for current
toop transinissions, QL will convert the transmitted data
inte digital (0 to 20 milliamp)} current loop output,

[F the card shoatd happen @0 be conmected Lo 2 device that
dhows nol provide o READY/BUSY sipnal, 51-3 should be set
Lo OM so that the REQUEST TO SEMND signal thal is sent
oul by thee communications conlrcller will he fed back in-
to the sysbem,

The card can also sceommaodate an external print switeh
thit, when properly ceoss conpled, allows WAND gotes TTC
and UTD Lo penerate a dala ransmission each time a logic
Lo 15 simultaneously applicd to the RESET and SET lines.
Acdata transmission can alse be seneraled when a logice low
5 applicd to the DATA SET READY line, (Ticfer to the

aliowing ithe microprocessor Lo obiain (rom the schematic on the next page for details,)
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FARLTS LIST

A-5 SERIAL INTERFACE PC CARD (W-T P/N THM94G-0027)

SYMBOL

G, ca
ca

04, L6
CE-C1D
C1
Ciz, C13
CR1, CR2
CRH3, CR4
CHE
CHE, CRY
JIA

J1E

Ji

o1

Ri
R2
R3
R4
R4
R
R¥
[&1:]
KD

DESGRIFTION

Z20F 10% 16Y alum

A7UF 0% - 7R 10% afum

COIuF + 10% 100Y Gor
ATpF 4 108 200V ooer
Q.OTuF + 10% 100% cer
QuF 4100 100V oer

TH4004
IHaT4
IH4004
1S4

10 pin conneclar
16 pin connegkor
25 pin comngcior

ZH2A07A

A.TK ghrn 6% 1AW CO
15K ohm 5% 1w OO
1.2K ohrm 5% 1AW GO
22K ohm 5% 1AW CO
80 chm 5% 12w GO
G20 ohm 5% 12W OO
120 obm 5% 1AW OO
G50 ohm 5% {20 GO
A7 obm 5% 1AW OO

WT PART
NUMBER

1FFE1-0710
17FE0-137
15620-0123
15619-0217
1L620-0123
15623-0120

1 SERR-0043
15668-0035
1566S-0043
1566E-0005

1 ras-noag
177 33-1 55
1ryas-n0at

14468-0022

144770893
1447710114
147 F-0re7
1447 F-[H115
15670-0692
15670-0692
147 F-0518
FEETI-0ES2
144771136

oo™
1 by -
] T
Ty o i edesan i s ] 7 [ e
Ul : 3
L e e
Y Tt
ue
B L i o o
o [
TR
L i §C 15 20 25
JI B J1 A

Fali

WT PaRT
SYMBOL [HREC R TO0 HUMBER

R0 10K obym 5% 100 GO T4y -0
A4 A4 TK ahm S 1AW GO 144 ¢ -0E08
Ri1& 22K ohum 5% 1MW CC 14477-0815
R17 22K ohim B 1w GG 144771052
H1G 5K ohm S 14W CC 144 77-0906G
19, R20 47 ahm 5% 114W CC 14477-0419
H21-RA24 2K ohun 5% 1MW CC 144 77-0757
ARl Hesislor Motwork 17R52-0045
51 4 pole DIP switch 14329-0047
B2 & pole DIF switch 14329-C0B8
] 4 pole BEP switch 14329-004 7
u L2 1GEST-01894
uz Ta180 14323-0340
uz TH1GHA 14323-0332
U4 AMaS 143230324
Us FalLGE 14315-0823
UG TalLs13a 14315-056%
ur TALS 143151058
XN 1B pin |G sockel 143610046
XLk, ¥u3 14 pin 13 sockel 143610020
x4 5 pln 1C socket 143610012
xUS, XUs 16 piey 13 sockat 143610038
xuv 14 pin IG socke 143610020

Ab-3



A-6 CUTOFF INTERFACE PC CARD
PC CARD 20000-0016

A-6.1 CIRCUIT DESCRIPTION

The A6 Cutel] Interface PG Card provides low current
logie contrel Tor swilching external devices on or off at
preprogramed or operalor-selected levels.

The A-6 PO card consists of a Decoder/Chip Select Cirouit
(U1 aned 172}, theee data selectors (U, T4, and US), Lwo
addressahle data Yatehes (UG and U7), and control switching
wates (GL-01G),

The heart of e card is the Decodor/Chip Seloect Cireoilry.
This circuitry, upon receiving the proper signal from the
microprecessor, enables cither the Data Selector Circuitry
or the Cutalf Card's addressable gate lalches,

If a data selector is enabled, data will be sent over the
mivroprocessor's CRUIN line for the microprocessor to
read,

I an addressable latch is enabled, Lhe microprocessor will
send data over the CRUOQUT line to the latch which con-
trots Lhe opening and shutting of a partioular cutoff
gate.

These latches will remain ON until data on the CRUQLT
line cquals the preprogramed or operalor-selecled bevel and
will Luen O as the data couals or excecds the preselectod
level.
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Parts List

W-T PART
SYMBOL DESGRIPTION NUMBER SYMBOL DESCRIPTION
G1-c2 CL0VUE - A0 PODN coi 156220121 R, P2 160K ahrm Aesistor Matenck
c13 AFuF -10%0 4 TESS 10V Eum 1¥TROO1E7 FiM3-T1RES 10K ohm Flesision Matwork
G4 10uF 0% o % 25V alum 17 rE3-O0aR RME, BRY 100 ahmn Hesistor MNetwork
G5 AFuF 10 4 79% 10V alum REFE ] RS 10K ohrm Aasislar Natseosk
CRI1-CRI0 TH4004 156645-0042 :
51-53 & pole TIF switch
J1A 16 pin connector 17733-0156
JiB 10 pin connector 17733-0009 11, g 7415130
Jz 37 pin conneclor 1779R-0109 i35 241575
: o L, L7 FaLE25eg
Q1-0a PME30H | hEGEE-0111 s T4l S10s
Q11018 PMEREAN TAAES-O0 T4
A6 100 abrn 5% FiW 00 1A TT-09F xXLp-EUy 14 pin 1C sockel
R1& A%k ahbm B% 1AW GG 1471110 XA Tl pin IC sochet
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WAT PART
NUMHER

17a52-0011
17852-00u5
1TERR-003Y
1FRER-0025

143220085

1431 5-0554
1431 5-08024
14315-0237
14315-0548

TAA61-0138
140610020



DIGITAL TO ANALOG PC CARD
WT P/N 23438-0020 Rev E

CIRCUIT DESCRIPTION

This Digital to Analog PC Card provides a sclectable range
of current or de vollage to a peripheral device, Calpol from
Lhis card is proportional to the displayed weight in the nor
mal operating mode and proportional to the gross weighl
in the peak hold eperating maode.

Inputs from the main pe card Lo the decoder UL will enabile
Lite selector circnit U2, U2 will receive a message from the
main pe card to enable latch US or lateh 1710,

A message from Lhe main pe card will be sent Lo the lat-
choes on the CRUOCUT line. This digital signal received by
the latches will cause the appropriate latch outpat to go
high or low. The combined twelve oulpuis from Uhe lal-
ches will be read by the digital Lo analog ciccuit 7711, The

oubpul froem U1 will be an analog voltage which will be
amplified by U134,

After the voltage is amplified by T13A, it passes through
propgramming switch assembly 51 which Hmits the amount
of voltage ouipul Lo the peripheral device.

The components rosponsible for conversion of oulput
volltaye to currend oulput are 51, U14A, Q2 and Q3. When
voltage is fed into this set of components, the voltape is
amplified by Ul4A and passed on o Lthe current gate 3.
Gh3 i turn, provides corrent outpot to J2 pin 2 in the pro-
grammed milliamps set by 510 (G2 scrves as a currend
limiter which turns off Q3 il excessive current is drown
through 643}
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" GATE
11144 u3
““““““““““ U CURRENT J
| LIMITER  Becmusmmon
I apl DE i

BLOCK DIAGEAR



[Lf
Rh.y e B
D8
AB [
:AB 'j!.l B il b 1Y
Ta7 |4 I Eop
| =B LIME
DA CaHT
1 I e
CAUCLK [ 2 315 43
V22, 8 PR, _L i — —
LOGIC GHD (] 14] g wal4 sl; Lsa  rojso
LOGIC DHD gLl b ali
l 13l as | B EN Toef 4
a7 =
baten oL [ it y
e = = — e
L | E—— e = 30 os ————F U +a¥
cruouT (o) [ sy Swerrem—ioa Bl —¥ [ xei]_2
FYCT] i — A E B — - T - U U
gL - _— o }15Y = 4 Htinen DJ
LM—MH 43 O (wod) B3 T L& L ..|'.r o
P - 15y [01] D2 H
140 im:n:] of =4
,ci0 18 w3 Gl 1#7]
;L l g E uin
S N
ADJUSTMENTS PROGRAMMING
T select the limits of the current or voltage thad this analog
card will provide to the peripheral device, refer to the OUT- ANALOG OUTPUT PROGEAMMING
PUT PROGRAMMING TABLT and set 81-1 through 51-6 for OUTPUT SWITCH |
the desired current or vollage oulpul range, BANGE 1 3 a 4 5 &
Onee this is done, use R19 Lo adjust the zero reference so 0-10 voo OFF OFF OFF OFF ON OFF
that the card is supplying the correct amount of current 0-5yno OFF OFF OFF ON OFI OFF
or vollayge 4o Lhe peripheral device when the display reads 1 - A OFF OFF 0N OFF OFF ON
EEI, q - 20mA OFF ON ON OFF OFF 0N
10 - 50mA ON 0N ON OFF OFF ON
Then, use R23 Lo span the output to the peripheral device

s0 that the card is supplying the proper amount of current
or yollage when the scale is loaded to capacity.
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PARTS LIST
DIGITAL TO ANALOG PC CARD (3T P/IV 23438-G020)
*Hevision B
W-T PART W-T PART
SYMDOL I._I_Pj(‘[ul’Tlr g MM E LI EYMBOL DESCRIPTION MNUMBER
il CAPAUITOR, ATUR- LY 17002005 J[HE: RESISTOR, 4128 CHM 1G4E1-2521
Cided L L4 BT S CAPACITOR, (LIF-100 LRME-( 20 T3a RESISTOM, 5 81 1TRTA-2a50
CIh R CAIACTIONR, 22UF36Y 1 THIS-00TG R [EESISTOE, HG, 61 ITHTE-2EE0
LN CAPRCITOLR, INOEEFE-200Y 156 1401 54 42 RESISTOR, G341 O 15GTT-2703
Ll CAFACTTON, A1UF- 100 1 G20k 33 Rkt RIBSISTON, 1,01 | BATT-2R00
W CONMECTOR, 14 PIN 1 7Tk 0 HEE] RESISTOR, B L L7ATI-2EES
1 CONMECTOR, 16 PIN L¥TE-00 5 R4 RESETON, &1 BE 17 AFa-260
g O ECTON, 37 PIN L77aE-0 0 144 RESESTOT, L0 178TI-28597
L2 TRAMSISTOR, 2800 LREGR-ONTE TG RESIETOR, ATK 1447 T-1 130G
Ll THARSISTOR, TIF-E22 LGATE-0032 Ball Gl RESISTOR, 22 DHM 1447700306
T8 RERER POTEMNTHHAETE R, 20K FEkan-0 | [tha RIZSISTOE, B2 O01M 1567 1-0477
[f] REESISTOR, 110K ARATI-2005 E&4 RESISTOE, hed) DER LAATT-I4:74
[Tl 2R 16567420 kfis RESISTOR, 10 O L4g77-0ind
iy LM 186TI-57T1 KRG REBSSTONR, 1,81 LLAT7-0572
B !:[:MIHm[{ ATEI 150673-D4606 51 SWITCH, BIDE TOGGLE - 6 LAEn- L0G
H22 RESISTO0R, 51K 15681 -5450 1.2 10, 7TALSEE E330-0030
22 RESDSTUE, 412K 156G81-0400 (] 10, TALEBRED 143150837
WA POTENTEIMETER, 1901 143050030 Lkl [, ADTEAG 12657-RILA
(Fel RESISTOR, 7500 1TRTA-2772 [IEHRE| [, 1453 LAA23-0 18
[N RESISTUR, 56k 1787 S 282 VR DIODE, ZENER - [Wik LERHU-0R13
(L] REASTOR, 95K LT T-1084 YH1 TIIEHE, IR - I MEEY LGEER-00G
T2 kT T - L7AT3-2137 W THGRE, ZEMER - LME2GER LEOGIGE |
127,24 [EESYSTOE, 1000 OHM | 477D 0 R ] BOHOKIET, 12 - 145 P E4B0G1-0038
Ran RIERTSTR, 4.7 UEHM LAATT-0175% XLl SOCKET, §C - 20 PIN 1430G1-0137
[ -] | Fil A S [RFTERLY B B X ia SOCKET, 1C -8 PiM IEHI LA
[ RIZSTSTOR, 1550 018

LatEE-2n0G5
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ANALOG PC CARD
PC CARD 22696-0011

CIRCUIT DESCRIPTION

The Anatop Outpul PG Cavd prowvides a selecltable range
of current andfor doe, vollage Lo a peripheral dovice. Oat-
put from Lhe card is proportional to the gross weighl ap-
plied Lo the scale.

The card recoives bwo inputs, o reference voltage and
a weipht vollage, from PE0 on the Microprocessor’A-Lo-1
MG Clard .

The relerence volloge enters Lhe cavd through J2-30 From
Lere, it passes throvugh B3, the Zero Referenee Adjust-
ment, and 1A, the swilch hal sets the outpul range of
ULA.

Weiphi vollage enters the el througth J2-2, FProm there,
it is amplified and fillered by U1EB and passed throwgh RLG,
Lhee Span Adjostment.

Chee filtered and adjested, the reference and weighl
voltages, which are of opposite polarity, are combined
together and applied to o TT2A 0 a [ilter,

AfLer the combined voltape is Dleered by T2A, 1L passes
through S15{51- 2 which Bimits the amount of voltage that
ig simultaneosusly applicd 4o TE1, pin 3 a5 vollage output
andd Lo the cirenitry that develops current outpul.

The comnponents responsible for the conversion of oul-
pul voltage Lo current oulpul are S16 [(51-3 & 51-4), 2B,
o), aned G2, When voltape is Fed into this sel of comn-
prnends, the voltage is integrated by U2B and passed on
to the curreot. gale G2, 3, intaen, provides current out-
puk to TR pin 1in the programmed milliamps sed by SLC,
{1 serves as a curvent limiter which turns of f Q2141 ex-
cossive curvend is drawn theough G2

: PROGRAMMING REFERENCE
AEFERENCE gy
VOLTAGE
A3, S1A LA
WETGHT
kel AMPLIF IER T I
VOLTAGE §
UiB, P46 U2A
emresmers ¥
PROGRAMMING
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=T S T T T . '!'rn"'—
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5 GATE
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mA OUT

@4 AETURM

To select the lnits of the current or voltage that the
Analog card will provide to the peripheral device, refer
to the QUTPUT PROGEAMMING Tahble and sel 51-1
through 51-4 for Lhe desired currenl or voltage outpuf
range,

O this is done, use B to adjust the zero refercnoce 5o
that Lthe eard is supplyving the correct amount of current
or voltage to the peripheral device when no weight is on
Lhwe scale.

Tlrmy, nse UG to span the onagpud, to the peripheral device
so Ll Lhe card is supplying the proper amount of current
or voltage when the seale is loaded Lo capacity,

YOLTAGE OUT

BEEEEE

CURRENT
d GATE
s
CURRENT
: 052 o L IMITER Siiey
—-C6
$p22 & i
i i
A23 A25 TBA
e
A20 o &
510 e e
1.{ K
c? %;__,_
s1B8 |\ 2 "
2l i B /7’7—
ADJUSTMENTS PROGRAMMING

YOLTAGE RETLHM

CHASSIS BND

ANALOG OUTPUT PROGRAMMING

OUTPUT SWITCH 1
RANGE 1 2 3 4
1-5 Milliampes [0 Om OrF OFF
4-20 Milliaraps  ON oM OFF  ON
10-50 Milliarps ~ ON 0N  ON  ON
05 VDG OFF  OFF  OFF  OFF
0-10 VI3 OFF  ON  OFF  OFF
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Parts List
ANALOG OUTIUT PO CARD (W-T PV 2269G-10111)
WT AR WA P ART
:-:‘r_'|"r1ll-[ H. ErESCRTT N MLMBEIL SR TRESCRTITTON MM BLL
1,2, 6 Cap., ILF 10% 200V car 156220921 20 Hea, GE1K & 1% 150 Tilm 15584650
Ca 1 Cap., 22UF -200 = T5% 35V slum 1Y rEa-018 FE, 26, 285, 31 Fas., 100 ahim ) 5% 108w G0 1447 70902
Ca Cap., [OGFF 100 20 car 15619-0134 R Fles,, 22K 4 5% 109w GG 144771052
Lavy Caop., 1UF 10% S0V polycarb T4A331-0174 A3 Res., GA ohim 4 1% 1EW filin 1566011781
F24 Rizs., 121 ohm + 1% 1/8W film A5ER1-P010
J1 Copnector, 10 sockesl 177301546 F25 Fuzs., 365 ohm + 1% 158W film 1561 -7
Ji Connocior, 10 socksl 1FFA3-0050 Ra7 Rugs., 82 ohm 1W 15R71-0077
J2 Conneeton, 12 sockel 177330115 R2a Foes., 4.7 ohm 5% 1w OG0 T4EFT-01 75
Ra0 Ras., 560 ohim 4 5% HaW GG 144770674
o Transislor, 23004 A566ES-0C 12 A3z Raa., 422K + 1% WaW filin 1GETT- 4457
oz Transislor, TIF122 1627 1-0032
=1 Swilzh, 4 position 140500047
R, 2 Fis,, 4900 & 1% WEW flm 15681-3560
Ha Fat., 1005 14325-0023 TE1 Terminal Block, Header AHCRIE552
Ra, &5 Hes,, 10K, 4 1% 1B Tilm 156681-3869 TBP Tarminal Block, Plug-g 18004-[052
R&, 7,13 Hes, 1,320 1 1% U2W Gilm 156G70-5800
i, 8 Hes,, 5491 0 1% 178w Tim 15651-5524
Hin Aes., 110K 1% 1/8W hilm 15EB1-1B5T ut, 2 IG, 1450 ARSI
{11, 12,14 Res., 545K 4 1% 118W 1ilm 15681-1568
s Fos., 533K 4 1% 18w Him 166011543 VI Dide, Zener-1M5240E ¥hEE2-0521
H1G Pot,, G0k 14335-0056
A7 Fles., 53,5015 1 1% 18N im 166614741 ier Heatsink 15556-0022
RiH Mes,, 200 1% 18 film 155814147
Fity Fos., 47.51 2 1% 1589 fim 156681-4501 BUL. 2 Sockel, IG5 oin l4a61-0012



RS 422/485 PC CARD
WT/PN 22514-0037

CIRCUIT DESCRIPTION

This 185 422480 Serial Interface 1PC Card provides an asyn-
chronows communication ink betweoen yonr indicator and
a peripheral deviee such as o printer, compuler, or pro-
rrammable controllor,

Thie heart of this card s the asynchronous communications
controller (UE) which connects the maln pe cord's
microprocessor to ithe peripheral device, When UG is enabl-

CHIP
SELECTOH

PHBGHAHHING-

ed by the chip selector (U4) through 51, it will reccive data
femm the microprocessor and request permission from the
peripheral device Lo transmit data, Upon receiving a
READY sipnal from the peripheral device, U will transmitl
data to it

U4 also enables the dala selector (U5}, through 81, This
atlows the microprocesser o obtain programmed switeh
settings from 52,

ASYNCHRONOUS
COMMUNICATION
CONTHOLLER
Ub

T0 PERIPHERAL

SpEaa

SWITCH

51

U4

T

DATA PROGRAMMING
SELECTOR SWITCH

U5 " SE

BLOCK DEAGIRAM
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PARTS LISY

IS 422/480 G CARD (WT B/N 225 14037

SYMBOL

1
e
R
86
i
IL,G,7
B35
It

81

5a

DESCRIPTION

CAPACTTOR, 47LEF-10V
CATPACITOR, OU10F-100%
CORNNECTOR, & SOCEET
CONMECTON, 10 SOCKET
CONNECTOR, 16 BOCKET
RESISTOR, 30K
RESISTOT, EOKE
RESLSTOR, 100 OHM
SWIECE, 4 1'OS.

SWITCH, & POS.

N JTTTITTIT]
pooaoaon f g2 1 4 5L
U3
COODOO0000 EG
o
i .
Eh | O e B s T e O e O | h]
] 4
o [P
LS &
R U= B = T I < O
Lo
[ Lz Ul
=== CoOo0O0000 o
Ll
p ue o o '
R aa-as . & =
- . o o
—~7_] = =
[ o U2 o I
ULy i T T, 2 o :
o el o o I
o o 0
AN
A &
&
(4]
Jas
W-T PART W-T PART
HOMTALR SYMB. DESCRIFTION NUMBER
| TR02-(0nS i I, TALSLAS 143165 0R34
16620-0123 un I3, THLSER] 14316-082%
17 THE-CRTE L) IG, fO0? LEGRET-[H
1T3-0005% TR 10, Th1TG 143280650
1T733-0154H ULk 12, T4L50% 1431 5-10658
LATT-OH4D VI1G IHOBE, SENER - INTS1A 1B60- 004
14770732 X4 & SOCKET, 1C - 16 FIN L4346 1-00a8
144770412 RUG SOCKET, 13- 18 FIN 14361 -0k
L432%- 10010 KUT R SOCKET, T2 - & PIN ARG -0012
143259 10HG xUI11 SOCKET, 10 - b PIN 14361 -0020




DUAL RS 422/485 PC CARD
WT/PN 21962-0010

CIRCUIT DESCRIPTION

This card provides a dual-port asynchronous ASCIH serial-
communications interface between the microprocessor on
the main pe card and peripheral devices such as a com-
puler, remote display or printer. The two ports are in-
dividually switch-selectable for either [ull or half duplex
eperation as required,

The hearl, of this card i= two asynchronous compnanications
controllers (U1 & U2) which connect the main po card’s

ASYNCHRONOUS

CONTROLLER
Ui

CHIP

SFl ECTOR ASYNCHRONOUS

wed] COMMUNICATIORN

microprocessor to a peripheral deviee through 173 or T4,
When Ul or U2 are enabled by the chip selector (UG) they
will receive data Troan Lhe microprocessor and request, per-
ission from the peripharal device to transmil data, Upon
receiving a READY signal from the pevipheral deviee, 1L
or U2 will transmit data to jt.

UG alzo enables data selectors U and U110, This will allow
the microprocessor to oblain progeammed switch settings
Trom 51 and 52,

CIRCUIT

COMMUNTCATION mm_% BINARY | T0 PERIPHERAL

CONTHOLLER
U2

DATA
SELECTOR
ug

DATA

SR TR e

J BINARY 1 TO PERIPHERAL
'ﬂcm{:un g

PROGRAMMING
SWITCH
o

| PROGRAMMING

SELECTOR
Ub ___U10

SHWITCH
51

BLOCK DIAGEAM
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PARTS LIST
Dual BS 422485 PO CARD (WT PN 21962-0010)
W-T PART
SYMBOL DESCRIMTION WUMBER SYMBOL
e e, Bung 1566700004 el
s [c, Thiva 14325-0514 4
14 [, 76176 145230522 J1,z
U3 [, THLSSGT 1431 50134 B
il B, THLEI0E 14315058 aa
UTA B, TALS0 14315 1068 115,23
U, 10 B, TALEEE | 1401 5-gha Lelir
Vit DIODE, EENER - ENSI410, 6.5V 16G60-0471 1417
xuLz2 SOCKET, IC - 18 PIN IERIRIGEL: LN1,2
XUE-6,0,10 SOCKET, IC - §6 1Y 1A861-0035 51,2
XUT,A SOCKET, 1C - 84 PIN 141610200 55,4

DESCRIPTION

CAPACTIHL, 45 LIF-10%
CAPACITOR, .011F
CAMMNECTON, @ PIN-FEMALE
CONNECTOR, 10 SOCKET
COMNECTOR, 16 SOCKET
RESISTOR, 50K
RESIETOR, L0 DHM
RESIETON, 10K
RESISTONR, NETWORK-L0E
SWITCH, B POS.

SWITCH, 1 'Os,

W-T PART
_ NUMBER

Iya2-000s
156E0-012)
17854-00GT
1Tl onng
L7TE3-01 56
14477-0E49
LAATE-(RRE
14477-0732
17aG2-0045
14320- 1086
(LA =HEIRE



MULTIPLEXED OUTPUT PC CARD
PC CARD 22514-0029

CIRCUIT DESCRIPTION

The Mulliplexed Chitpret PO Gard consists of two decoders
{1 & U2}, an addressabbe Bateh (U3 and kogic circuitey (L9
& T Troring normal operatinns, this card is vesponsthibe
Foe proviching tweo sets or hytes" o ancliplexed data foom
Lhe fredicator Lo another device such as o remode display.
These sets of data are then vsed by the receiving devieo
Loy upclate one of its display diats.

When Lhe st sel of dala is ready Lo be dransmitfood Dy
the hiost unil, its microprocessor adilresses ancd enabbes 1],

This causes UL o enable TI2 5o Lhat if can aceept Lho
CRUCLIK (Communications Regisler Clook) signal Cransmit-
ted by the hosl unit's miceoprocessor,

U2 Ahen uses this CRUGLEK signal as the Bming relerence
for cnable L2 Lo resd soeial data transmilled Drom Lhe hiost,
unit's microprocessor via Lhe CRUOUT (Communications
Registor Output) tine,

As the First sel of data, the digit-select byde, iy receivedd

by LI, it ks decoded, latehed and passed theough the togie
circuitey Lo the device which is connecled to the host unit,

The part of the digil-sclect byle to be decoded by U8 3s the
STRONE Bil (7). When this hit is lalebed inoa logic high
slate ancd passed Theongh the Sogie civcaitey, {he device Lo
which the autput is senl can read the data-select hyte.

Afee the interval that allows he receiving unil to reacd
Lhe decoded digil-select byte, the host unit teansmils a
second set ol dala, the semment-select byte, As with the
first clata byle, Ahe last part of the sepment-sebect byt
decoded by U8 s the STROBE bil, Ones it bhas been deceod-
el ancd GV 3s katehoe T kegie low state, the deviee 1o which
the heesl unit is comnectoed eowds the sepment-aelect byte,

U3 is resed when Lhe hosl unil is powered up, When 1his
i5 done, the hosl unil's power snpply circuitey issues alogic
lowe i the RESET Fine which sels all of 1A's outpul lines
Lo legic Tow stare, The cord is then ready Lo receive dula
Fram the bosh unit's ineroprocessor,

+5Y Ea )
% —
= L L
6 |61 vo| as 1caa
4 ]Gz : D - e
. BT a3
2 e -m Ling
+54 30 Line DECO0E
DRECODE 11
LOGIE GHD 1 [a g ¥B
LBRIC &MD| ol B B T
=N | ra
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] 12 In oo
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o1
THT & 14
G [F] 3
LATCH g 5] DIG i/a
EMI-{TK L Taluzng oo _|BIG 2/t
ki 1], s DIG 4 c
i 3 o= e
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MULTIPLEXED GUTPUT PC GARD SCHEMATIC
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MULTIPLEXED QUTPUT PC GARD COMPONENT LAYOUT

SYMBOL

C1
C2-C4

J84
J86
J86

U1, Uz
U3
ug, U10

XULT-X113
XUs, XU10

PARTS LIST

DESCRIPTION

10V-47UF Capacitor
100V-.01UF Capacitor

H-Sackel Connector
16-Socket Connector
10-Socket Connector

1C, 7415138
IC, 74L5259
IC, 74L.S08

16-Pin IC Socket
14-Fin IC Socket,

(5]

W-T PART
NUMBER

17992-0095
16620-0123

17798-0075
177330156
17733-0099

14315-0589
143150837
14315-0282

14316-0038
1361-0020




A-14 BCD INTERCONNECT
PC CARD 19540-0015

The A<l intcreonnect PC card is a printed circuil

TH20DEZ PR TREE]
lerminal board with a connector thatl. provides con- ."?« LT —1
nection of individual wires [rom a peripheral device Lo ) @ | 1 _:’_',1' FLLER
the connector on the A-4 BCD PC card, 1@ p0-uts e || §77]
L@ e ol s
T o gl a [l @
| o | |
@l s ool 5 |||
(@ile ngall @
PARTS LIST @il o oy 7 ([T e
1 ; I ~ariled.
— @ile  bosh o efll@l]
DESG.  DESCRIPTION PART NO. @] » g gt o |||
R @l 1] o Ha o, w il | (7
: T 5o T
P01 37 pin conneetor 17819-0096 DU g L@
2] Bl iz || (7]
TB201,  PC hoard terminal block  17813-0167 @)= O s ||
TH202 A RIRE: ™ w ||| @
::.E,:fj 15 — 14 |;f:|
e i = e
Cable clamp | 7810-0079 7 || s (® | l@) |l
COMPOMENT LAYOUT
TB20O2 P20l TB20OI
[ e e e —
GROSS @ —_— 4l—< A | !. (T_) I
10,000 | (EH—— —f<a 2 Sf— —t@) | 2
zo000 |(2) ¢ 22 13— 15| 4
ap,000 |(a) | ¢ 23 a > (a)| =
80,000 |(BH—— —1—{ 24 B } 5)| 1o
100,000 (&) ! { 26 7 I {(8) | =0
(-G |{7) l { 28 65| 3| a0
FRINT INHIBIT |(B) ¢ 30 95— (5)| a0
DATA CHANSE INHIEBIT |{3) - | - 32 > (8}| 100
neT | (9 ll £ 35 1z |---——-—-@ z00
CHASSIS &ND | (1) o—1< 26 135> —0n | aoo
LOGIC GND | (2H- — —|—( 37 14 % I ()| aoo
Les |(3) 2s s S—f—————H@ | 1,000
kas | ({14 o L | (14}| 2,000
REMOTE PRINT OUTPUT | (i5) L ¢ 29 la)—-| 5y | 400
REMOTE PRINT tHPUT | (1€} ! { 33 19 >t (i} | e.o00
I_ R p— J AL
VoA
SCHEMATIC

Ald



A-15 SERIAL INTERCONNECT
PC CARD 19544-0011

The A-15 interconnect PC card is a primted cireuit
terminal board with a connector that provides con-
nection of individual wires from a peripheral device Lo
the connector on the A-5 serial PC card,

P20 TB20I
7N
ol iz
b‘f"‘#q\
?5___Tgco}-r-in—13 5 (|| ()
I
o o1 )
T4 I 1
ioen "D
9ol ol (2)
M_'#iwt I : %
i Oﬁh| .
Sl %
G
5 L)
D
813
: ; -
o] [o)fla

COMPONENT LAYQUT

PARTS LIST
DESG, DESCRIPTION PART NO.
P21 25 pin connector [ 7E19-0039
TH2OH, PC board terminal 1781 3-0167
TR0
Cable clamp 1 TE10-0046
P20 TBE?[
B —r—————— --I@ TTY ROV
23— ————— L@ | TTY Acv com
24 € { fiay| TTY ®MT com [—1sv)
25 {—|- ——HE | Ty amT
1z & ~|{i& | =nLsp oR kDY DSY
it A7 SECONOARY REQUEST
S TO SEHND
20— fid) | oaTa TERMiMAL READY
o ¢ {9} SEAIAL PRINT SET
RECIEVED LINE
B‘c_l ~@ SIGMAL DETECTOR
7 ¢ —(7}| StEHAL GND
- DATA SET READY
56' HE) IRCMOTE PRINT)
5(—‘ (89| SERIAL PRINT RESCT
4 {3) | REQUEST To SENWD
LX ! @ RCW DATA
::H——— — )| AMT oATA
|,<__| )| chassis eHD

Al5

SCHEMATIC



A-16 CUTOFF INTERCONNECT
PC CARD 20164-0018

The A-16 interconnect PC card is a printed circui TB202 P20 TR2O
terminal board with o connector thal provides con- 5 e
nection of individual wires from peripheral deviee Lo G ||| e | E:J_J e |L| G
the conneclar on the A-6 cutofl PC eard., | s = oo S 15 s |H A
o 2 »
12 ] R 4 L_EE__
] E ,:g {’I: 12 1| A
e o W e |
__% 1z ::g g'-: 12 || [
a 1y
- I :: 9 g I I )
I @r o 8ol 1o F?ﬁ
PARTS LIST A0 neen LAY
@] e ool s || @
21 R N 177
— B — - NE2Nk ho 2
DESG. DESCRIPTION PART NO. s . Jligsh o ||| @
i @l “ s Ll
a0 37 pin conneetor [F819-0047 Bl - S a (] @
: E:'::'j- 5 LTS 5
TBR20L, PC board terminal FYE13-(HET @j . . o %
TR202 B .l | _
2] (@) @) |lal]
Cable clamp 1TEI0-007%
E— — COMPOMENT LAYOUT
TB202 P20l TB20]
i = e e
(i} | > 18 37 £ I (9| Losic anp
5} i 5 18 35 (~—|] — {i5}| cHassis euo
NET | () > 19 15 ¢ {14)| curorF ©
6ROSS | (13) > 17 13 6| (3| curorr |
PB TARE | {TEH oy as 3l £ I (2)| cutorr 2
(iny BN ¢ (i) | cutorr 2
POS. RELAY VOLTAGE | (10} I Y33 20 ¢] {0 | cutorr 4
AUTO FRINT IHMIDIT | (5H -—|~§1~ a2 9%'—"—@ CUTOFF 5
sTART | (8} L y2s  27¢] () | cutarF &
+z23v |(7H ~|% 24 7 & ! (7) | cutorr 7
ALARM | (&) I S 22 5¢ k {6)| curorF =
crcLe compLETE |(5) > 3 25 €—|— H5)| cutorr o
oveER | {AH — 323 B I {a) | moTIOoN
UNDER | (3} > 20 ¢t (Z) | FaoLr
@ —}>2  2e¢] @) | zeR0
(P —— . a0 ¢ ! = (1| PRINT
= s |

Alb



A-17 CUTOFF INTERCONNECT
PC CARD 20160-0012

The A-17 interconnect PC card 15 a printclc! cireuit PARTS LIST
terminal board with a connector that pravides con- )

nection of individual wires rom a peripheral deviee to
the connector on the A-Gcutolf PC ecard where there is
not epouph room to accommodate an A-16 inlercon- = ""
nect PC LEI]'d. Jumper peints are available for modily P20l 37 pin connector 178190047
inpg the conneclions avattable.
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