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SECTION I - INTRODUCTION

1.2 The PdST 70 Electronic Computing Postal Scale is a highly accurate
and versatile scale incorporating proven weighing principles and highly
reliable electronic circuitry. The POST 70 combines sophisticated micro-
computer technology with a rugged load cell weighing circuit to give

fast and accurate postage computation. Parcels or letters weighing from
1/32 of an ounce to 70 pounds may be handled on the same scale, which
allows for faster and more efficient mail handling.

The POST 70 by itself is a powerful addition to any Mailroomn
operation, but can be used with a variety of options to provide the end
user with the kind of capability that suits his specific requirements.
Some of the additional options include International Rates, Library
Ra*es, Count Capability, Remote Display, Accumulating Printer and Postal
Meter Interface.

One of the most advantageous features of the POST 70 Electronic
Scale is the simplicity with which a postal rate change can be implemented.
The change only requires that a small plug in electronic component or
program board be removed and a new component or board be inserted. Most
of the optional features can be handled in a similar manner.

Since there are no moving parts other than the fan, the maintenance
of the scale will require nothing more than a periodic testing with test

weights.
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SECTION II - KEYBOARD OPERATION

2.1 Front Panel Keyboard Operation

ON: Applies primary power to scale. 10 sec. will elapse

before the digital display becomes wvalid.

OFF: Removes primary power to scale.

STOP MOTION -~ CONTINUOUS

STOP MOTION: Allows the digital display to operate statically.
The digital display will change only after the
applied weight has stabilized.

CONTINUOUS: Allows the digital display to operate dynami;ally.
Changes in applied weight will be displayed
immediately.

ZERO-PUSH TO OPERATE: Causes the scale to rezero itself. The

zero «zan also be used to subtract (tare)

a container weight. When used as tare
contro.i, place empty container on scale and
push to tare. Zero light will light.

Place parcels or parts in container. The
correct weight will be displayed. If

counting option is used, then weight and count

will be displayed.

(5]



SECTION II - KEYBOARD OPERATION

2.2 USPS KQMVOEgration

First Class

The scale will use the current first class rates to compute
the mailing cost for any parcel weighing up to the limit for first
class mail.Selection of a Zone Key is not necessary for first class.
For parcels weighing more than the first class limit, the scale will use
the current priority rates to compute the mailing costs. The scale will
also flash the zone lights to indicate to the operator that a zone must
be specified for priority mail.

- Air Mail

The scale will use the current air mail rates to compute the mailin
cost for any parcel weighing up to the limit for air mail. Selection
of a Zone Key is not necessary for air mail.
For parcels weighing more than the air mail limit, the scale will use
the current priority rates to compute the mailing costs. The scale
will also flash the zone lights to indicate to the operator that a zone
must be specified for priority mail.

Third/Fourth

Thé scale will use the current third class rates to compute the
mailing cost for any parcel weighing up to the limit for third class
mail. Selectior of a zone 1s not necessary for third class.

For parcels weighing more than the third class limit, the scale will
use the current paraczl post (Fourth Class) rates to compute the pailing
cost. The scale will also flash the zone light to indicate to the
cnerator that & zon2 must be specified for parcel post.

Book Rate

o e it 7



SECTICN *~ - KEYBCARD OPERATION

2.2 USPS Key Operation (Cont.)

tn compute the mailing cost for any parcel up to 70 1lbs. Sel=ction of
a zone is not necessary for book rate.

USPS Special Services

Registered Mail

The scale will add the current rate for registering items valued
1p to ©109 to the computed mailing cost. Only certain USPS Services
are eligzible to be registered. The scale will ignore an atte . % =0
register an ineligible service.

- Certified Mail

The scale will add the current rate for certified mail

O

computed mailing cost. Only certain USP3 Services are elig & e
cerfified. The scale will ignore an at*empt to certify ar irne -, .5 =
service.

Insurance

The scale will add the current rate for insuring items valued up
to $50 to the computed mailing cost. Only certain USPS Services are
eligible to be insured. The scale will ignore an attempt t- shre

an ineligible service.



SECTION IT - KEYBOARD OPERATION

2.3 UPS Key Operation

Intrastate

The scale will use the current UPS rates for the state where the
scale is located, to compute the mailing cost for any parcel weighing
uﬁ to 50 1lbs.

The scale will flash the zone lights to indicate to the operator
that a zone must be selected to compute an intrastate rate. If a zone
is selected which doesn't exist on the rate chart, the scale will display
a mailing cost of flashing zero's. This indicates to the operator a
valid zone is still needed.

If no intrastate rate chart exists for the state where the scale is
located, selection of a Zone Key will always display a mailing cos*t of
flashing zero's.

Interstate

The scale will use the current UPS interstate rates to com~ute the
mailing cost for any parcel weighing up to 50 1lbs.

The scale will flash the zone lights to indicate to the cperator
that a zone musf be selected to compute an interstate rate.

Blue Label Service

The scale will use the current UPS blue label rates, for the

selected blue label service, to compute the mailing cost for anv narcel
weighing up to 5% .bs.
B

Selectior ¢f a Zone Key 1is not necessary for UPS blue . =be.

The Blue Lzae! . rvice keys will depend on the scale loca -



2.3 UPS Key Operaticn (Cont.)

Special Deliver:

The scale will add the current rate for special delivery tc —:he

cbmputed railing cost. Special Delivery may be applied to =ny
Service.

Special Add

When an additionsl special charge is cd=-ired, the Speci:’
may be used. Use “he Zollowing procedure *o sdd any additicna

the computed mail.ng cost:
.. Check for zer»o light indication.
2. Put the ite~ %o be mailed on the »:lel Scale.
3. Select the <e= red UPS or USPS Kers
4. The scale w. 1. d’splay the weight enc mailing cost.
5. Depress Spec...idd Key.
6. Use the Z/i <2 Hoard to Key ir ~7v additional charges
$9.99.
7. Depress Spec.. Adc.

8. The scale = “isplay the weigh® &7 new mailing co-

a

8. The dollars . :lay will accumu’ate more than one
charge. fc» ez2n additional special charge, repec

above.

USPS

AZd Key

-

.'. ., ..=-.,\ges

+r
=0

-~



SECTION IT - KEYBOARD OPERATICN

2.4 Zip to Zone and Miscellaneous Key Operation

Large Package

Both USPS and UPS have a minimum charge for parcels which exceed
a specified size. The Large Package Key will automatical.y compute
the minimum charge when depressed.

Print

If an external printer or postal meter is attached to the scale,
use this key to activate the external device.

Zip to Zone

If the zone is known, press any of the appropriate zone keys.
The Zone Key will lignt when depressed. If the zone is no* known,
enter the first three digits of the zip code in zip code keyboard.
The proper zone will be selected.

2.5 Option Key Operation

Library Rate

The scale will use the current library rate to compute the mail: ng
cost for any parcel up to 70 1bs. Selection of a zone is not necessary
for laibrary rate.

International Xate

The scale will use the current international rate for the selected
country to compute the mailing cost. The following procedure should
be used to compute 2n ~nte national rate:

1. Check for z2ro light indication.

2. Put item tn b2 nailed on Postal Scale.

3

Depress International Key.



SECTION II - KEYBCARD CPERATION

e ot e -

2.5 Option Key Coeration {(Cont.)

%3 ]

4. Use 2Z/Z kesyhnarc Lo enter - Zigit in*ernational code
APPENDIX I for <ode expla ticn.
5. Seca_.e will display weight ancd mai’ling cost.

S = 8, Count

The scale will use the welght of 8 sample items to comj..:¢ the
number of items on the scale.

The foliowing procedure shoula be used to count pieces " "7 a
Pastal Scale:

1. Check for zer»o .ight indication.

2. Depress 858, Count Key.

3. Put 8 samp.:= pieces on the Pos*al Scale.

4, The scale w.l. display weight and a count of 8.

5. Add pieces tc be counted.

6. The scale wi . display weight and total count

)
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SECTION ITIT - CALIBRATION ‘ W

1. Turn ON scale.

2. Allow 15 min. warm-up.

3. Remove scale deck,

4. Move Gross Test switch to CON positicn. In test mode, the display

is read as follows:

L 0
B XX Z XX § XX.XX
LB = Pounds

0Z = 0 thru 15 Ounces

$XX.00

u

0 thru 15, /16 Junces

$00.XX

H

0 thru 1>, 1/256 Qunces
The Auto Zero switch is disabled in gross test mode.

5. Adjust R5 on the load cell amplifier card until the displev re:ds
39 1bs. 8 oz.

5. Observe *hs 1/256 ounces display. Changes in this display should
be no greater than # 4/256 oz. (+ 1/64).

7. Move Gross Test switch to OFF. Move Net Test switch tn OVN.

8.' Add 40 1lbs. of weight to the loacd cell.

£. Depress the Auzoc Zero switch.

10. Remove the 40 " he., of weight.

11. Adjust R4 on *r: “~=d cell amplifier cerd until the dis. - - ds
40 ibs. Q oz. /1% cz 0 1/256 cz. * 4/756 oz.
Repeat Step- ‘Tou 0 as needed.
f’
The Postal Scale 28 ~ow czlibrated. Ret oo "me scale denlc
foliowing test: (Fet Tes witch ON)
A, With o wetg crale deck. dev =0 “ha Auto Zerc
3. Add - : - ack.,



SECTION III - CALIBRATION PROCEDURE

2 - X o4 H X O H®M Moo oo0

Remgve

Display should read 4 lbs. + 8/256 oz. (1/32).

Increase weight on scale deck
Display should read 10 1lbs. +
Increase weight on scale deck
Display should read 20 1lbs. #
Increase weight on scale deck
Display should read 30 1bs. +
Increase weight on scale deck
Display should read 50 1lbs. +

Increase weight on scale deck

Display should read 70 lbs. #+

to 10 1bs.
1/16 oz.
to 20 1lbs.
2/16 oz. (1/8).
to 30 lbs.

3/16 oz.

to 50 1bs.

8/16 oz. (1/2).
to 70 lbs.

12/16 oz. (3/4).

the scale deck and move the Net Test switch to the OFF position.

Replace the scale deck.

The scale is now ready to be returned to operation.

If the scale fails %o perform during any part of the calibration

procedure, refer tc the Troubleshooting Guide.

NOTE:

In computing mode, the Postal Scale will read 1/32 cz.

This is to give the customer the benefit of the * 1/32 oz. Post Of

accuracy s; - <ification.

low.

The scale may e checked as follows:

1. Deprecs <. ~7 and Auto Zero.

2. Add =« “he scale deck.

3. Disp =z, 3tow 3 lbs., 13.% oz, -
4. Add the scale 4-2X.

5. Displav >w 4 1bs 0

]
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SECTION IV - THEORY OF OPERATION i sigmispeili
The descriptic~s in *Hls manual ar- given acquaint s& ersonys
with the operating func®aions of iis scals Each major wil’
ddscussed. A simplifi= block < lagrvam cf iz circuit wi 2OMDEan
the des crinti
The POST 70 Pc=z*al Sca’.= <onsis®ts of tw: o sections,
dgital.
T"he Analog secxion converts the force (weight) of a let*s =hpcel to
a proportional voltage wittin a range of from 0 to 70 pou
The Digital section. converts the weight proportional vol® . to.a-digita
quantity and processes it to compute postage and provide a ‘ay to
the gperator.
4.0, Systiem block Diagram Description
Figuve +.1 1is an overall t.ock diagram of the scale,

major <ircuit signal flow. The ou*~ut of load cell is se: he Lo:
2.1 amplifier and passed on *c the Analog to Digital Ccnve o T
Analog to Digital Converter ccryri-23 a power supply, shift wegi-:
clock =2ivcuit. The power sunp p. .les excitation wvecliage tr
cell, Pocwar supply sensing :i7 = sense any unwanted c<'ange -
excita®.on voltage =2° the load - . & r.d adjusc*ts the cuto of the
DigiifL tc'hualog srvester to orensate. The clock circuit is contre’lc
Y4 the‘ASaEJg to 2 nve: and 1r rn controls %the
rag. ster, Tre & ey counts clock Pu\*es relat. £ € jna<

%t is prerent at The input to *ha D Naiog ; ~vertev. A

o ¥ ol e tel Tepré€Senti perc < pulses
in e if Z \PUT e o
Lrom abe It cun pe N €hat < ghifE ~egicter eq Ul 30
ey . # {



SECTION IV - THEORY OF QPERATICN

e o . B —  o— n e me—

4,0 §System' Blcok Diagram Description (Cont.)

anéd RAM and PROM riemory civrcuits

The CPU rece.ves a data ready signe from the shift reg’ r
The CPU sends ou® pulses ¢ the shift register to retrieve <%th:
information that is in the registers, =0 *hat it can be steocr=d in
memory. The control program is stored in PROM memory and < r»=c*ts the
CPU to operate on the stored information along with inputs “wom the

keyboard and other constants that are also programmed in memory. The

resulting outpu*s are sent to the display for visual presentz . on.
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SECTION IV - THECRY OF OFZRATICM
u,2 Load Cell anc Amplifier Desc ion
The cirguit shown n Figure ! consists of a power s=.-m v, load

cell ard loas cei . amp’iiier. The [ ~wer vr’y supplies ar excitation
vo.tage to the _ocad ce.. The loac cell .3 = mechanical dev. ¢ dezign=1
with strain gauges formec Lo an elec  ica’. ~onfiguration ~7 @ alancec
wheatstone bridge. The excitation v~. .age 1z applied *o *“wo *“erminals

¢ the bridge. When tiere is no for.e applied to the load <« : .. *he
bridge is balanced with no output vc.*age present. When a ccmpr e sion
force is applied “: the load cell. *h= Rc zauges change resis® .:e causing
an unbalance of the whearstone br <¢- and «n ourput voltage which is
epproximate’y equa’ o 2 MV per vol® of ercitation times a ¢ nstant X
where K equals 1 -~ capacity. ¢ .= the input to the Ana og .o Digitz’

o

fonverter has a mex.m % nput of *+ 2.5 volts, the load cel. 5 been
‘ntentionally unbalancec by resistor R5 so that the load c: ~uput
»ith no force app.. =27 = set close -~ = half of its maximum oc¢ cut-

%, which is apprc: ra2 =ly +10 millivolts. When a compre:s- force

2 applied e loac ~<L ~“utput wo o change in a negative *on thru
zero to half of 1+r © st ve ourtput, wrinkh Is approximatelv L millivolts

This is done to cbL.s : more resolut:ion r-m the Analog sect < - meking

£2:11 use of the A- © ¢ Digital Terverters full + 2.5 volr ; e

.
.

¢ cell amp> Lf o azc to amplify the * 10 millivolt sig:

2 load cell to a : = oglgrsl URE 7. input to

~

v . 3 ¥ oy o, v
‘gital Con
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SECTION IV - THEORY OF PERATTON

- - —

L.4 Analog.to Digita . onverter

The Analog to Digitz7 Converter is a cual slope type conver*ter,

(See Figure 4.5) This proiess of conversion is summarized as
follows:

| The analog voltage from the load cell amplifier is appiied to
the input of Analog to Digital Converter and is converted *o a current.
This current (Ix) dischérges an integratirs capacitor for ¢ pr«detarmined
length of time (16,000 =zl2ck courts). W 2n “he time period endr. 2
solid state switch switches a known current source to charge %l
capacitor back to its starting point. The “nown current source is
calibrated such that ¢ the input voltages were 2V, it would =2ke 32,’
clogk pulses to charge the integration capacitor back to tle - arting
point. The comparater's function is *to <etect the zero or :*+ starting
point to control the timing circuitry and shift register. . =
current source compersaticn i1s provided to correct for losd call

excitation supply e 28

~3
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SECTION IV - THEOF ©°7 OPERATTON

Counter and Shift Register

The Counter an. >hift Register (Refer to Figure 4.7) is

integral part ~F the Analcg to Digital Converter. The 8h:-f<
Register receives the clock pulses From the converter a d . *tores
them in a binary counter. A* "Zero Detection”" time *he .‘rary

counter stops accumulating the clock pulses from the o-nverter
The contents of the binary counter is now a binary number
directly proportional to the weight on the scale and is in a
form that can be used by the microprocessor. The informa®tion
from the binary counter is loaded into the Shift Register. A
Shift Register clock signal command comes from the microproceszsor
to the Shif*: Register, as a command to output data on the 4.+~

out line which returns to +the m. . croprocessor.
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SECTION IV - THEORY OF OPERATION

4.8 Microprocessor Description

The NCI Postal System uses a 4 bit microprocessor, reference
Figures 4-10 and 4-11. All data is transmitted between the system
elements in Groups of 4 bits. The instruction cycle for the computer
requires.eight, 4 bit time intervals. The eight time intervals accomplish
program memory addressing, instruction retrieval and instruction
execution. The 12 bit address required to address up to 4096 words of
program memory , is sent from the CPU (4004) to the program memory (1702)
via the (4008) in three time intervals defined as Al, A2 and A3. The
eight bits of instruction for each word are sent from the addressed
program memory (1702) via the (4009) to the CPU (4004) in two time
intervals defined as M1 and M2. During the last three time intervals

A
defined as X1, X2, and X3, the CPU executes the instructions.

Each time interval is generated by the operation of a two phase
CPU clock circuit. A sync. pulse is generated by the CPU (4004) to keep
the RAM's (4402) and interface devices (4008, 4009) in step with the
CPU.

'The microprocessor communicates with the Postal System via the
output buss, input buss, address buss, and memory port 0.

Memory Port 0 consists of the 4 latched outputs of RAM 0. These
four llnes go to the data clock control section of the keyboard assy.
where they are decoded to enable one of the data control clocks.

The four output buss lines go to the display board, lamp board and
ROM address register. Whenever a write output buss command 1is
executed by the computer, a hexadecimal character is presented on the

output buss. Dubing the write command, a WRT-pulse is generated.

-21-



SECTION IV - THEQRY OF OPERATTION

4.8 Microprocessor Description

This pulse generates a data clock which clocks the output buss data
into the appropriate bcard.

The 4 input buss lines are used to bring 4 bits of data from the
Postal System back to the computer. By charging the value of t e
address buss, the keyboard data, ROM data, front panel switches, or
the meter data can be presented on the input buss. The computer uses

the read input buss command to retrieve data from the input buss.
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SECTION IV - THEORY OF OPERATION

4.11 Display Descripticn (Ref. Figure 4.12)

The digital display receives eight 4 bit characters from the -
computer. These characters are shifted into the 4 x 8 Shift Register
by eight display clocks. The display is blanked during locading. When
the dispiay is fully loaded, the blanking is removed and the characters
are decoded and displayed. BCD to seven segment decoders are .=ecC to
drive seven segment gas discharge display modules.

The 180V high voltage to drive the displays comes from a remote
powé; supply located or the Analog to Digital Converter.

The Z/Z board is similar to the digital display except it is

only four characters long.

-25-
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SECTION V - TROUBLESHOCTTN” GUIDE

5.1 Troubleshcoting Guide - Digital

TROUBLE ‘ POSSIBLE SOLUTION

No dollar sign and nc xeyboard lamps. Replace fuse.
Replace line filter.

No dollar sign or display. Replace A/D Converter,
Keyboard ‘lamps 0.K. ' :
Random numbers on display. Replace display.
Xeyboard lamps 0.K.
Keyboard lamps random. Replace keyboard.
Display O.K. Replace microprocessor,
Dispiay random or blank. Check +5, ~ 9.5 supply.
Lamps random. Replace microprocessor,

Replace Memory A.

Replace keyboard.

See Analog section.
One bad character on display, Replace display.

Weight 0.K., bad rates. Replace Memory A.
Replace microprocessor.

Weight 0.K., Z/Z bad. Replace Memory B.
Replace microprocessor.
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ECTION V - TROUBLESHCOTING GUIDE

1o

5.2 Troubleshooting Guide - Analog

TROUBLE POSSIBLE SOLUTTON

Display rarndom and lampe random. Replace A/D Conver .er.
Replace load cell amp.
Replace load ce.l

See Note 1 for Z:o_.2%ting
problem.

Zero llght blinks on and off. Same as above.

Weight incorrect. See Calibration.

Replace A/D Converter.
Replace load ce’l amp.
Replace load cell.

Note 1: Use the following procedure to isolate problems in the Analog
section.

1. Put gross test switch in the ON position. Use a clip
lead to short Pin 18 to Pin P on the A/D Converter Card.
Display should read 0 1lbs. + 1 1b. If this test fails,
replace the A/D Converter.

2. Move c¢lip to short the green to white wires on the end
of the load cell cables. Display should read 0 lbs. *+ 1
1b. If this test fails, replace the load cell amp.

3. If test 2 passes and a problem still exists, repl!=ce the
load cell.

Use this procedure to isolate electrical noise also. The units portion

of the display can be used to determine noise, + 4 digits of instability
are allowed. If more noise is present, use Note 1 to isclate the noise

to a porticn of the Analog section.
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SECTION V - TROUBLESHOCTING GUIDE

5.6 Load Cell Remova. Procedure (Ref: F:gures 5.3 and 5.u4)

1.

Turn off "Power ON" switch and unplug scale from power

outlet.

'Four Phillips nead screws hold the scale deck in place,

Remove these screws and lift the deck from the Postal Scale.
Two aluminum head bolts hold the load cell spider on the _.oad
cell. Remove these bclts and 1lift the spider from the lca“
cell.

The load cell cable must now be disconnected. The load cell
cable connects to a 7 position TB on the load cel’ amp. cerd.
Loosen all screws on the load cell amp. TB and r=move The
lcad cell cable.

Turn the Postal Scale on its side.

Hold the load cell with one hand and remove the twc aluminum
head screws which hold the cell to the chassis, with the

other.
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SECTION V - TROUBLESHOOTING GUIDE

5.7 Removal of Load Cell Amplifier (Ref: Figure 5.4)

l.

Turn off "Power ON" switch and unplug the scale from power

outlet.

Four Phillips head screws hold the scale deck in place. Remove

"these screws and l1lift the deck from the Postal Scale.

Loosen the 7 screws that hold the load cell cable to the lcad
cell amp. TB.

Remove the two slot head screws on either end of the load
cell amp. TB.

Remove the load cell amplifier card.
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SECTION V - TROUBLESHOOTING GUIDI

5.8

Remcval of Analcg to Digital Converter (Ref: Figures 5.2 and 5.4)

1.

Turn off "Power ON" switch and unplug the scale “rom power

outlet.

Four Phillipe head screws hold the scale deck in place.

Remove these screws and lift the deck from the Postal Scale.
To gain access to the A/D Converter, the rear panel must he
removed. The rear panel is held in place by (5) slot head
screws. Remove the (2) screws on the top of the rear panel.
Turn the scale on its side. Remove the (3) screws on the
bottor of the rear panel. Push outward on the bottom of the
rear panel until it clears the bot*tom panel of the Postal
Scale. Remove the rear panel from the chassis and le. it rest
to the rear of the Postal Scale. Removal of the w 2 harnes:
is not necessary.

Rerove the edge connector on the A/D Converter.

remove the 4 Phillips head scgews that hold the A/D Ccnverter
to the chassis.

Remove the A/D Converter.



SECTION V - TROUBLESHOOTING GUIDE

5.9 Removal of *he Microprocessor (Ref. Fig. 5.3)

l. Turn cff "Power ON" switch and unplug the scale from power
outlet.

2. "Turn the =cale on its side.

3. Remove the (5) slot head screws from the front bottom panel.

4. Let the panel lay on the table top.

5. Remcve the edge connector from the microprocessor.

6. Remove the & Phillips head screws that hold the microprocessor
to the bcittom panel. |

7. Remove the microprocessor card.
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SECTION V - TROUBLESHOOTING GUIDE

§.10 Removal of the Display Board (Ref: Figures 5.3 and 5.4)

1. Turn off "Power ON" switch and unplug the scale from power
outlet.
2. Four Phillips head screws hold the scale deck in place. Remove
these screws and lift the deck from the Postal Scale.
3. An aluminum bracket holds the top of the display board in
place. Loosen the two screws that hold this bracket in place.
‘4. Turn the scale on its side.
5. Remove the (5} slot head screws that hold the bottem panel in
place. Let *the bottom panel lay on the table.
6. Remove the edge connector from the display board.
+7. Remove the (3) hex nuts that hold the display board in place.
8. Remove the display board.  Be careful not to damage the polarcid

window when removing the display board.

@
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SECTION V - TROUBLESHOOTING GUIDE

5.11 Removal of Keyboard (Ref: Figure 5.5)

1. Turn off "Power ON" switch and unplug scale from power outlet.

2. Remove the (4) Phillips head screws that hold the keyboard
panel in place.

3. Remove the (4) Phillips head screws that hold the keyboard *c *h
chassis.

4. Remove the keyboard panel.

5. Remove the (2) Phillips head screws that hold the keyboard to
the display assembly.

6. Lift the keyboard until the edge connector can be removed.

7. Remove the keyboard.
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5.12

T i s e

Removal of Power Supply (Ref. 5.3 and 5.4)

1.

2.

Turn off "Power ON" switch and unplug scale from power outlet.
Remove the (4) Phillips head screws that hold the scale deck
in place. Remove the scale deck.

Turn the scale on its side.

Remove (3) Phillips head screws and (1) slot head screw that
holds the power supply to the bottom panel of the scale.

Turn the scale so it is resting in a normal position.

Remove the (2) Phillips head screws that hold the power supply
terminal strip in piace.

Remove the power supply.
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SECTION VI - RATE CHANGE PROCEDURES

USPS Rate Changes

USPS rate changes are accomplished by changing the integrated circuits
on the Memory A and Memory B boards.

NCI will supply the modified integrated circuits or modifiec memory
boards prior to the effective date of the rate change.

In the event that the new rates are not anncunced prior tc¢ the rate change
NCI will supply the modified integrated circuits or modified boards
within the two week period following the rate change.

The parts necessary. for the rate changes will be enclosed with a written
and pictorial description of the steps necessary to implement the change.
See APPENDIX II.

It is very important to install the modified parts in the scale for
which they are intended. The scale serial number is written on the
first page of the instruction write-up. Installation of a rate chenge
kit in any scale o*her than the specified scale will result in inprcrer
operation.

NCI insists that The old integrated circuits or memory boards be
returned within 30 days. In the event that the parts are not returned
the appropriate charges will apply.

UPS Rate Changes

The procedure for ‘mnl2menting a UPS rate change is identical to the

JSPS rate changec.
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SECTION VIII - APPENDIX - POSTAL RATE CHANGE PROCEDURE

Procedure for Replacing Memory "A" Circuit Board

l. Unplug power cord.

2. Self-contained scale: Remove four (4) screws from scale deck.

Remote Platform scale: Remove eight (8) screws from bottom panel.

3. Remove two (2) screws holding Memory "A" circuit board.

4. Remove original Memory "A" board and install new Memory "A" board.
5. Replace two (2) screws holding Memory "A" circuit board.

6. Replace holding screws on scale deck or scale bottom panel.

7. “The scale is now ready to be returned to operation.

Procedure for Replacing Memory "B'" Circuit Board

1. Unplug power cord.

2. Self-contained scale: Remove four (4) screws from scale deck.

ARemote Platform scale: Remove eight (8) screws from bottom panel.

3. Remove two (2) screws holding Memory "B" circuit board.

4. Remove original Memory "B" board and install new Memory "B" board.
5. Replace two (2) screws holding Memory "B" circuit board.

6. Replace holding screws on scale deck or scale bottom panel.

7. The scale is niow ready to be returned tc operation.

Procedure for Replacing IC's on Memory "A" or Memory "B'" Boards
1. Replace IC's on Memory "A" or Memory "B" (Reference Figure 1)
A. Unplug power cord.

B. Self-contained scale: Remove four (4) screws from scale deck.

£

Remote Platform scale: Remove eight (8) screws from bcttom nanel.

C. Remove two (2) screws holding Memory "A" or Memory "B" circuit
board.

-5~



SECTION VITT - APPENDIX - POSTAL RATE CHANGE PROCEDURE

D.

G.

H.

NOTE:

Remove Memory "A" or Memory "B" circuit board and place on a
flat surface such as a desk or table.

Gently remove the IC's »eing replaced (two methods may be used
to remove the IC's).

l. 1nsert a small screwcriver or pen knife between the =2nd
of the IC and the plastic socket. Pry the IC gently up-
ward. Move the screwdriver to the opposite end «f the IC
and repeat the prying operation described above. Move
from end to end as needed to work the IC completely out of
the socket. Do not try to make this a two step operationr

T

az this will result in bent 1. pins.

2. Hold the ends of the IC between *humb and first finger.
Gently 1lift one end at a time until the IC is clea: of the
Plastic socket. Once again, dc nct try to remove +thne IC
in one motion as this will bend or break the IC pins.

Using Figure 1 as a guide, insert *he new IC's .(Note: Whilie
inserting the IC's, check carefully for bent IC pins. If a
bent pin is detected, remove the IC and straighten the pin with
needlenose pliars).

Replace Memory "A" or Memcry "B" circuit board.

Replace holding screws on scale deck or bottom panel.

The scale is row ready to be returned to operation.
The Intei IC's used on the NCI Memory Boards will woirk only when
properly inserted. A black dot is printed on the £. This dot
locates Pin 1. Pin 1 on the IC socket is identified Dby a 45°

corner cut in*c the plastic. Pin 1 on the IC must match Pin 1
on the IC socket,

Procedure for Replac ng Key Tops

1. Refer tg Figure I to determine new key *op layout.

2. . Tur

n power switen to OFF position.

3. Gently vremove key T0ps to be replaced. Use a small screwsdrive: ©
knife blade on ¢ side for supper: and push upward witr fogers.

4, 1Install new kejy ps by pressing Intce place.

S. The scale is oy racdy to be returned to operation.

-55-
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TEST PROCEDURE e

POSTAL PRINTED CIRCUIT ASSEMBLIES

PURPQSE: To insure all postal boards meet all specifications
before assembly. .

EQUIPMENT:
1. Analogic voltage standard
2. Oscilloscope
3. DVM
4. Load cell simulator
5. NCI postal test station
6. One good set of postal boards

CONTEXT:

1. Power one

Clock and power
Analog

Binary counter
Display board
Keyboard

. Micro processor

. Mem A

« Mem B

10. Load cell amplifier

. e e .

WO U NN

PROGRAMS NEEDED:

Postal test program - PT000 - PT100 - PT200
Postal table test - PTT 4/15

Memory A test - Mem A PO, PX

Memory B test - Mem A PO - Mem B PX;, Mem B, BO

POWER ONE

PN Ny

Inspect unit for faulty assembly

Install unit in Power One test rack, or connect 115 vac to
transformer with AC cord

Test +5v and -12v outputs with DVM for correct voltages and
stability

Measure AC ripple with scope

1.4.1 AC ripple should be less than 10 mv

— e
. .
™

=
& W

CLOCK AND POWER

2.1 Use postal test program PT
2.2 Inspect board for wrong parts, backward parts, and solder
bridges




2.3 Power on. Measure all voltage supplies with a DVM

+15v + .5V
-15v + .5v
+24v +.75v
10v adjustable 2v
180y - 20v

With scope, check the reset pulse time for 60 to 78 ms
Plug in good Binary Counter. Display should go to -"FFFF
Plug in good Analog card. Check for active reading
Adjust excitation voltage to 10.000 +5mv FRANET
With analogic, adjust analog input tG 00.000v, Adjust Analog
~zero pot R52 so the reading just trips from - to +. Adjust
zero width pot R24, on meter board until display reads 00.000.
2.9 Seg iggut to +100 pv and check to see that display reads
+00.0
2,10 Set input to -100uv. Display should read -00,002
2,11 Set input to 2v,  Display should read 8000, Analog span can
be adjusted to obtain this reading %
2.12 Check for stability of +1 digit on display

[JST SIS (O o)
e ® ® o o
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ANALOG P.C.B.

3.1 Program used
3.1.1 Use postal test program PT, or 5800
3.1.2 Select (F) on keyboard switches
3.1.3 Use known good clock and power
3.1.4 Use known good binary counter

3.2 Visual Inspection
3.2.1 Inspect PCB for correct installation of all components
3.2. Inspect PCB for solder shorts )
3.3 Insert analog and binary counter into clock and power. Power on
3.4 + and - bias adjustment
3.4.1 Set R4% and R49 bias pots full CCW
3.4,2 Set input voltage to 00.0000v
3.4.3 Adjust meter zero pot R52 to where display just trips

from - minimum to + minimum. The minimum should be
less than 4 counts.
3.4.4 Adjust zero width pot R24 on clock and power PCA
until display reads 0000
3.4.5 Set input to +100uv and check to see that display
reads +0002
3.4.6 Set + bias pot R4% for an output (Pin 6 of IC8) of
+1.25v +.05v, Monitor with DVM
Apply input of -100uv
Set - bias for and “output (Pin 6 of IC9) of +1.25v
+,05v. Monitor with DVM '
3.5 Zero and span adjustment
3.5.1 Set input voltage to zero
3.5.2 Adjust zero pot R52 for reading of +0000
NOTE: 1If zero pot is less than 20% CW or CCW, change
R50 on analog
Set input voltage to +2.000v
Adjust span pot R39 for reading of 8000
NOTE: 1If span pot is less than 20% CW or CCW, change
R12 on analog

[ 20N |

3.4.
3.4.
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3.5.5 Apply input of -2.800v and verify that display reads
-8000 + 2 counts
3,6 Linearity
3.6.1 Check zero and span
3.6.2 Check the following values with both positive and
negative voltage imputs ,

Analog Input . Display Reading
.0000v 0000
.5000v 12000
1.0000v 4000
1.5000v 6000
2.0000v 8000
3.6.3 The meter readings should be within a 2 count tolerance
3.7 Ratio offset
3.7.1 Turn ratio offset pot Ri full CCW
3.7.2 Turn excitation supply pot full CCW
3.7.3 Using a simulator, apply full scale p051t1ve input to
analog amp.
3.7.4 Rotate excitation supply pot from maximum CCW to
maximum CW and note range of meter change
3.7.5 Rotate ratio offset pot slightly CW and repeat step 3.7.4.
3.7.6 Continue steps 3.7.4 and 3.7,5 until meter change is
+ 10 counts
3.7.7 Reset excitation voltage to 10.000 v + va
3.8 Hi-Low line
3.8.1 Set input to zero
3.8.2 Adjust variac from 105 vac to 130 vac, There should be
no change in meter reading '
3.8,3 Set input to full scale
3.8.4 Repeat step 3.8.2. The meter should not change more
than 1 digit
3.8.5 Set excitation supply for 10.000v + Smv

BINARY COUNTER

4.1 Use known good clock and power supply. Use known good analog

card

4.2 Plug binary to be tested and analog card into clock and power
supply

4.3 Use postal program PTO, PT1, PT2. Select "F" for meter display,
power on.

4.4 Adjust analog input to 0.0v. Display should read 00.00

4.5 Adjust analog input to 2.0v. Display should read 7FFF"

4.6 This test will check each decade for both zero and full cap-

acity output. If there is any doubt, check each decade individ-
ually. Adjust analog input so display counts from 0 to F for
each decade.

DISPLAY BOARD

5.1 Inspect PCB for backwards and wrong components. Check for
solder bridges.



10.

| PR PRGN TN LR e ST M aS yaeT n y

~4- ok

5.2 Use postal test program PTO, PT1 and PTZ, Select (3) on the
keyboard switches ! i
5.3 Power on. Watch for bad segments and leaky drlvers. Observe:
"~ test routine and check for bad numbers sl R R

. KEYBOARD

6.1 Run the following test routines with postal test :
.1.1 Keyboard lamps. Switch (1) and (B). Check 311 1§mps‘
and switches
6.1,2 Display. Switch "3" check all digits
6.1.3 Meter switch F. Check for active meter reading
6.2 Use postal table test 415 to check prom socket and associated
circuitry
6.2. 1 Plug Rom 49190 in prom socket on bottom of keyboard
6.2.2 Select 1 on keyboard switches. Power on.
6.2. Select "0" on switches. Display will count 0Q to 75.
When display reaches 75 successfully the test is complete.
MICRO-PROCESSOR
7.1 Run the following test routines
7.1.1 Postal test PTO, PT1, PT2
Lamp test - sw1tch (l)
Display test - switch (3)
Keyboard test - switch (B)
Meter test - switch (F)
7.1.2 Postal table test (PTT 415)
7.1.3 Memory A test
Plug in prom (Mem A pgo) in page (0). memory A board.
Plug (Mem A pg x) in pages (1) through (7). Power on.
Select 1 to 7 on keyboard gwitches. Display will - =
run from 000 to 7FF, Test is complete when display
successfully reaches 7FF,
7.1.4 Memory B test
Insert prom (Mem A pgo) in page (8). Insert prom
(Mem B px) in pages 9 to F. Insert prom (Mem B pgo)
in page (0). Power on. Select 8 to F on keyboard
switches. Display will run 800 to FFF successfully
to complete test
MEMORY A TEST
8.1 Refer to 7.1.3
MEMORY B TEST
9.1 Refer to 7.1.4
LOAD CELL AMPLIFIER

10.1 Inspect PCB



10.2 Insert amplifier to be tested into the postal tes,t; harness
10,3 Power on. With program PT0, PT1l, PT2 select F on the key-
board switches, Observe active meter reading with +'4 digit

. stability fi g
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