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In announci ng the promotion of Mr. 

M. Clancy to Superintendent Scot ­
land, Field Engineering introduces 
the initial phase of a revised 
policy t o strengthen Field Manage­
ment structure and control. 

Great Britain and Eire wi ll be 
progressively re - aligned into a 
number of regions i . e. Scotland, 
South 1./est including ~/ales, 
No r th er n, Midlands and Ireland. 
Southern regi on wi 11 remain in its 
pres ent form during the initial 
phase. 

The Superintendents wi 11 have 
total responsibility for ALL 
prod uct s within their region,which 
has become increasingl y necessary 
as the release of new products 
bring the Conventional and EDP 
Engineers closer together in their 
job environment. As the relation ­
ship between the two developes it 
will provide an immense wealth of 
electronic knowledge and 
exnerience into the region, and 
ultimately provide a more efficient 
service to our customers. 

The Regional man agement team wil l 

be made up of a Superintendent 
supported by t wo Area Supervisors, 
one re s ponsible for Centre Control 
and the second for Technical 
support of the Products, and 
Training Requirements of the 
Engineers. They will, of - course, 
work clos ely tog et he r to en sure 
coverage is provided during 
Holiday, Sickness, and Courses,etc. 

By introducing the new struc ture 
it facilitates an improved career 
path for all Field Engineering 
Personnel, with the opportunity to 
pursue whichever course they feel 
their capabilities would best be 
suited . Typical examples of t he 
t win career path s available to 
trained Engineers woul d be: 

l) Manager of a Field Enginee r ing 
Centre B.C.D. Grade - Manager 
F.E. C. A Grade - Area Super ­
visor Centre Control. 

2) Senior Field Engineer - Area 
Suoervisor Technical Support. 

The Scottish region becomes effect ­
ive from the 1st August and Mike 
Clancy 's Management Ream wi 11 be :-

CENTRES ON THE 
Two Centres have recently been on 
the move due to local redevelop­
ment a nd modernisation programmes. 
Like a 11 moves the usual i nconven ­
i ence of the upheaval presented 
its problems however, now that the 
dust has settled both Centres 
repo rt how pleased they are with 
the new surroundings. 

LI VERPOOL Previousl y situated in 
Norton Street is now sited in Park 
Street, Bootle. The premises we re 
opened by Councillor Mrs . Jessop, 
together with our Chairman and 

Manag ing Director Mr. Shingleton , 
and provides greatly improved 
facilit i es for customers and staff 
alike. 

The wo rkshop area on the ground 
floor offers excellent working 
conditions for the Engineers . Six 
benches are located alongside the 
floor to ceiling windows, and a 
la rge area is set aside for 
repairs of freestanding electronic 
equipmen t . Clean comm unication 
lines have also been installed for 
testing purposes. 

Wlt!PB 

Ron Broadway, Area Superviso r, 
Centre Control. 
Jim McClaren, Area Supervisor, 
Technical Support . 
Bi 11 Robe rtson, Supervision, 
Servi ce Parts Distribution Centre. 

Mike wi ll , i n add i tion, continue to 
be responsible for the Parts 
Centre, Dundee, but the normal day 
t o day wo rking wi ll be undertaken 
by Sill Robe rtson who held a 
si milar position in the department 
prio r to F.E . D. taking over the 
responsibil it y . Bill has had many 
yea rs of experience in handling 
oa r ts with the Manufacturing 
Comrian y . 
Ser vi ce par ts fo r Dundee manufact­
ured machines required by Centres 
wi thin the Scottish and Northe rn 
regions will be obtained direct 
from SPDC Dundee . They will 
continue to use the normal Repair 
Part s Stores facility at 1000 fo r 
all other Manu facturing Companies 
pa rts. 

Our Congratulations are extended 
to Mr.Clancy on his promotion, and 
we wi sh h is team every success in 
their new venture . 

MOVE 
LUTON recentl y moved from their 
premi ses in New Bedford Road to 
Beechwood Ro ad, a single storey 
modern premises tucked in the 
midst of a residential area, and 
again provides vastly improved 
wo r king faci l ities . A magnificent 
job by the engineers in working 
Fr id ay evening and all day 
Saturday ensured the Centre was 
ope rational by the Mo nday morning. 
We understand li quid refreshment 
of local hops was provided by 
Johnny Limn and Doug Treen to 
en s ure nobod y flagg ed . 



The Class 770 introduces a new 
concept in fully au tomated 
terminals by extending banking 
fac i lities to custome rs on a 24 
ho ur ba s i s. The basi c unit will be 
a ble t o dispense cash to 
a utho rised clients. Additional 
options wil 1 permit deposits, 
transfers, and account inquiries. 
I t is of modula r design allowing 
optional module s to be added in 
prod uction or at a later time. 
These can 6e i nstalled in the field 
wit hin t he physical d imensions of 
the base unit. 

DES CR I 0 T I ON 

The Class 770 can be operated by 
clients who have been issued with 
a magnetically encoded card. The 
information encoded on the card 
contains the clients persona l 
account numbe r and permits the 
clien t to perform varied operat ­
ions , i. e. 1·/ i thdrawa l s, Deposi ts, 
an d Balance of the clients account . 

The terminal operates only when 
the card is inserted and found to 
be valid. Instructions are then 
g iven to enter the secret number 
through the ten key keyboard and 
guide the client t hrough the 
selected operation. 

Accounts may be updated by: 
1. On 1 ine corrrnuni cation. 
2. Recorded on a magnetic tape 

cassette for processing later . 
3. On a basic system details are 

extract ed from the journal tape. 
The client wi 11 receive a printed 
recei pt of the transaction. 

Al 1 C770 s ystems wi 11 contain the 
M80 currency dispenser.This module 
wi 1 l al low dispensing of a maximum 
of t wo denominations of bank notes 
on wi t hdrawal transactions. These 
notes wi 11 be dispensed into the 
customer access drawer which opens 
upon completion of the transaction . 

The conso le is fully protected by 
a s tee l vandal door, wh ich opens 
only after t he clients card has 
been ver ifi ed as val id . 

Class 110 

SELF SERVICE 

FINANCIAL TERMINAL 

TF.N KEY KEYBOARD 
A ten key keyboard with t wo 
function keys "(ENTER and VO ID)" 
is si milar to that used on other 
terminals but the keys are larger 
and spaced further apart to pre­
vent entry errors. An additional 
keyboa rd is available as a feature 
for replenishment purpo ses and is 
located internally in the rear of 
the s ystem to allow bank offi cials 
to enter necessary data without 
access to the f ro nt of the machine. 

FUNCTIONAL DISPLAY KEYBOARD 
The M04 eDK consists ot a 105 mm 
film strip disp lay and 6 function 
keys. Each frame of the fil m strip 
displa ys a customer instruction 
an d will advance after each entry 
in sequence leading the customer 
through the operation . 

I NTERCOUP LER 
The Ml 1 lntercoupler connects into 
the terminal in place of MSO (TCA ) 
and MS] (Modem). This al lows the 
terminal to be connected to a NCR 
751 digital concentrator permit ­
ting several terminals to be 
coupled to a high order telephone 
line without the use of bridges . 

TERMINAL CONTROL UNIT (T. C.U.) 
The T.C.U. controls functions re ­
auired to process each transaction 
fo r frame sequencing, print form­
ating, and provides corrrnunications 
contro l between the terminal and 
the Central Processor.The firmware 
programme i s made up of 
Electrical ly Alterable Read Only 
Memory ( EAR OM) , a new technique 
de velo ped by NCR . The EAROM 
components are pluggab le MOS/LSI 
packs wh ich provide a programme in 
excess of eight thousan d words. 

TRANSACTION PROGRAMMER (T.P.) 
The T.P. is a read /w rite core 
memory wh ich is 2048 characters 
o• 8 bits each. This nod ule 
contains the !/0 (input/output) 
data registers, totals and the 
transaction progra mme . The trans­
action prog ramme is a set of 
program functions and parame ters 
requi r ed for transaction processing 

HOT CARD ~!LE 
The "HOT CARD FILE" is rr.erel y an 
addi ti onal Ml 6- 4K Core Memo ry 
Module wh ic h 1-ihen programmed 1-iill 
co ntain a list of account numbers 
that ha ve been reported lost _ 
TERMINAL CLOCK 
Th is mod ule generates the 2-phase 
clock used to ti me the entire 
s ystem. The M19 is contained on a 
si ngle PIB. The clock frequency 
is 1441'.HZ. 

M19 TI ME OF DAY CLOCK (TOD CLOCK) 
The Ml9 TOD c1ock module supplies 
ti me in fo ur digits to the Ml 5 TCU 
upon request. The time i s provided 
on a 24 hour basis commencing at 
00.00 progressing to 23.59 hours. 
The time may be set by the TC U o r 
manually through the replenishment 
keyboard. This module has a 
rechargeable battery po,1er supply 
wh ich wi 11 operate automatically 
when a powe r failure occurs. When 
normal po"ie r returns the clock 
wi 11 send the T.C . U. a status 
wh ich wi 11 indicate how many days 
power ha s been dovm. 

MI SCELLANEOUS TERMINAL CONTROL 
0 ro v ides the logic control circuit 
and status of t he Customer Access 
Drawer, Vandal Door, Replenishmen t 
Needed Indication and Termi nal 
Message Control .The 'Not in Service' 
me ssage will be displayed if the 
terminal loses power, becomes 
inoperative, or replenishment is 
required . 

ACKNOW LEDGE MENT/JOURNAL PRINTER 
The printer is a 25 character per 
second helical printer with alpha/ 
nume ric pr in t capability si milar 
to that used in the 250 Retail 
Terminal. It contains two separate 
print stations (j ournal an d 
acknowledgemen t ) and is capable of 
up to 30 column s of p ri nt for each 
station. 

DEPOSITO RY PRINTER 
The Depository Printer is a solen ­
oid operated four digit counter 
wh i ch wi l 1 advance sequentially 
when instructed to do so by the 
TCU. 



ENVELOPE DEPOSITORY 
A feature of the 770 is an envel ­
ope depository to enable custome rs 
to make deposits of cash/cheques 
etc. During a deposit transaction 
the TCU wi 11 instruct the 
depository door to open al lowing 
an envelope or document to be 
inserted. When sensed the enve lope 
wi ll be transported to a print 
station whe re a sequence number 
will be printed. The envelope wi 11 
then continue to the depository 
container. 

COMMUNICATIONS 

ASYNCHRONOUS TERMINAL 
COMMUNICATIONS ADAPTOR (T.C.A. ) 
The M50 - 02 is the same as the 
adapter used in the NCR 270. It 
provides an interface between the 
TCU and the M51 modem or M58 CCITT 
Adapter . It ,Jil l operate in the 
po! I/select mode in the 770 
application. 

SYNCHRONOUS TCA 
The MSO - 03 TCA exchanges infor ­
mation between the TCU and a 
synchronous modem. It operates in 
multipoint wi th two or four wire 
option and has the capability of 
transmission rates up to 7200 bits/ 
second. The transmit and recei ve 
clocks mu st be provided by the 
modem. 

AUXILIARY TCA 
This TCA through strap options 
operates as an auxiliary module to 
the MS0-2 to provide compatibi 1 ity 
with Burroughs TC500 pal ]/ select 
system. It communicates between 
the MS0-2 TCA and M51 or M58. 

MODEM 
The M51 conditions sig nals from 
the M50 for use by the telephone 
lines and receives the telephone 
signal and converts it to a form 
usable by the M50. 

CCITT ADAPTER 
The M58 is used to adapt the M50 
TCA logic to a standard CCITT 
interface thereby allowing the use 
of externa 1 modems. 1./hen the M58 
i s used , i t i s subs t i tut ed i n the 
same card slot norma ll y occupied 
by the M51. 

CASSETTF TRANS PORT/ INTERF AC E 
The 770 uses a cassette similar to 
the ~!CR 761 but in a different 
form of packaging . Both the trans­
oort and interface are the same. 

MAGNETIC CARD WR ITER/READER 
The Writer/Reader is the first 
customer interface. It reads the 
stripe data performing a parity 
and longitudinal redundancy check. 
Basic functions of the Magnetic 
Stripe lfriter/Reader are: -
1. Activate a shut t er upon sensing 

a card to allow insertion. 
2. Read data from the card stripe 

and transfer it to the TCU. 
3. If required, write new data 

from the TCU on the stripe . 
4. Capture the card when 

instructed by the TCU. 

ENCRYPTER 
Information magneticall y recorded 
on the custome r's card is in a 
scrambled format. The encrypter is 
a module whi ch is capable of 
deciphering this information 
al lowing it to be processed by the 
TCU . It wi 11 also encipher 
information prior to recording it 
on the card in cases where the 
information must be updated. On 
units without this featue , the 
scramb led data must be handled by 
the central computer . 

M80 CURRENCY DISPENSER 
This mod ule provides a means to 
dispense currency to a customer . 
A maximum of two different 
denominations of new or used notes 
is available. 

MQO NUMERIC DISP LAY 
This module is installed on the 
customer console and wil 1 display 
numeric data fields entered from 
the data keyboard except the 
secret number where a dash will be 
displayed. 

MA I NTF:NANCE 
The C770 in many cases wi 11 be 
part of an "On Line" system and 
unit down time wi ll be critical . 
For this reason module/PIB replace ­
ment is reco mmended to correct 
critical failures . The resident 
diagnostics are designed to 
indicate each module is function~ 
ing correctl y. Mos·t of t!i_e 
electronic circuitr y in the 770 is 
MOS/ LSI whi ch lends itself to the 
card change philosophy. The level 
of training planned will enable 
the field e ngineer to diagnose and 
perform repairs, adjustments, 
modul e replacements, and prevent ­
ive maintenance. As the NCR 770 
may be installed in a safe it has 
been designed so that all modules 
slide out on rails. This enables 
access by the NCR Field Engineer 
to perform both corrective and 
preventive maintenance. 

TRAIN I NG 
The course duration is fo ur we eks 
and at present is being undertaken 
in Dayton. IEC Instruction George 
Chalmers wil l attend the course 
shortly to enable training to 
commen ce in Dundee during October/ 
November. Pre-requisites are S.C.C . 
- D.C.C. and 280, 270 or 299 
experience. 

Technical 
Jargon 

L.P . C. - LONGITUD INAL PAR ITY CH ECK 
known also as L. R. C. Longi tu dinal 
Redundancy Check , and Sum Check in 
older systems . The LPC charact e r 
is writt e n on s eve n or ni ne t rack , 
NRZ - 1 Encoded, Magnet ic Tape a s 
the last cha rac t er in a da t a b lock. 
The bina ry configura t ion of the 
LPC characte r is such tha t i t ma ke s 
the sum of the "one" bits in a 
tack an even number . The LPC is 
used to check for bit "Drop Ou t " 
or "Pick Up" during \./rit e and Rea d 
functions. 

LIMITAT IONS 

1. Compen sating errors can re s u lt 
in undetected ma l funct ions . 

2 . If an e ven numbe r of ident i ca l 
characters are written in a 
block, the LPC charac t er i s a l l 
zeros i.e. nothing is written. 

r..R.C. - Cyclic Redunda ncy Check -
The C. R. C. characte r is wr i tt en on 
nine tra ck NRZ 1, 800 BPI . Encoded 
on Magnetic Ta pe a f te r the last 
data character, but befo re the LPC 
character. The CRC ha s 2 f ea tu r es:­
]. It completely overcome s t he 

1 imita tions of the LP C a s a 
check cha rac te r by be ing a 
functio n of eve ry data b it 
(ones and ze ros) wi t h in t he 
bl ock. Undetected e r ro r s 
ca nnot occur. 

2. Can be used to automat icall y 
co rrect e rro r cha rac ters dur i ng 
a Read f unc t ion , prov i ded t he 
error s, (b it Drop Ou t o r Pi ck 
Up) occur in only o ne tra ck. 

BRIDGE - Is a commun i cati on multi­
plexer ena b l ing man y terminals t o 
be connected t o a cent ral computer 
using a minimum number of t ele­
rihon e l ines . 

LOW ORD ER - Refer s t o t he on - s ite 
communica tion 1 ines betwee n t he 
terminal and t he br i dge . 

HIGH ORD ER - Refers to the te le­
phone communication lines link i ng 
the bridge to the comp uter . 

P. I. B. Package 

We have taken delivery of a qua nt ­
ity of STAY FOAM SLID E PACKS fo r 
the exclusive use in forwa rding 
Plug - in - Boards to Centres . 

Due to the high cost of thi s t yp e 
of packaging i t i s importan t t hey 
are continua l ly re - cyc led and not 
destroyed. Pl ease ensure the packs 
are used immediately to re tu r n 
damaged P IB' s o r if thi s i s not 
oossible, a re retu rned empt y , 
clearl y marked for the atten t ion 
of the St ores Depar t ment , L. S. C. , 
NCR . 1000 . 
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In announcing the promotion of Mr. 

M. Clancy to Superintendent Scot­
land, Field Engineering introduces 
the initial phase of a revised 
po licy to strengthen Field Manage­
ment structure and control. 

Great Britain and Eire will be 
progressively re-aligned into a 
number of regions i.e . Scotland, 
South 1-lest including Wales, 
No r thern, Midlands and Ireland. 
Southern region will remain in its 
present form during the initial 
phase. 

The Superintendents will have 
total responsibility for ALL 
products within their region,which 
has become increasingly necessary 
as the release of new products 
bring the Conventional and EDP 
Engineers closer together in their 
job environment. As the relation­
ship between the two developes it 
wil l provide an immense wealth of 
electronic knowledge and 
exnerience into the region, and 
ultimately provide a more efficient 
service to our customers. 

The ~egional management team will 

be made up of a Superintendent 
supported by two Area Supervisors, 
one responsible for Centre Control 
and the second for Technical 
support of the Products, and 
Training Requirements of the 
Engineers. They will, of - course, 
work closely together to ensure 
coverage is provided during 
Holiday, Sickness, and Courses,etc . 

By introducing the new structure 
it facilitates an improved career 
path for all Field Engineering 
Personnel, with the opportunity to 
pursue whicheve r course they feel 
their capabilities would best be 
suited. Typical examples of the 
twin career paths available to 
trained Engineers would be: 

l) Manager of a Field Engineering 
Centre B.C.D. Grade - Man ager 
F.E . C. A Grade - Area Super ­
visor Centre Control. 

2) Senior Field Engineer - Area 
Supervisor Technical Support. 

The Scottish region becomes effect ­
ive from the lst August and Mike 
Cl ancy 's Management Ream will be:-

CENTRES ON THE 
Two Centres have recently been on 
the move due to local redevelop­
ment and modernisation programmes. 
Like all moves the usual i nconven ­
i ence of the upheaval presented 
its problems however, now that the 
dust has settled both Centres 
report how pleased they are with 
the new surroundings. 

LI VERPOOL Previousl y situated in 
Norton Street is now sited in Park 
Street, Bootle. The premises were 
opened by Councillor Mrs. Jessop, 
together with our Chairman and 

Managing Director Mr. Shingleton, 
and provides greatly improved 
facilities for customers and staff 
alike. 

The workshop area on the ground 
floor offers excellent wo rking 
conditions for the Engineers. Six 
benches are located alongside the 
floor to ceiling windows, and a 
large area is set aside for 
repairs of freestanding electronic 
equipment. Clean communication 
lines have also been installed for 
testing purposes. 

Ron Broadway, Area Supervisor, 
Centre Control. 
Jim McCl aren, Area Supervisor, 
Technical Support. 
Rill Robertson, Supervision, 
Se rvice Parts Distribution Centre. 

Mike wil l ,in addition, continue to 
be responsib le for the Parts 
Centre, Dundee, but the normal day 
to day working will be undertaken 
by Bi ll Robe rtson who held a 
simil ar position in the department 
prior to F.E.D. taking over the 
responsibility . Bill has had man y 
years of experience in handling 
oarts wi t h the Ma nufacturing 
Comnany. 
Service parts for Dundee manufact­
ured machines required by Centres 
within the Scottish and Northern 
regions will be obtained direct 
from SPDC Dundee. They wil 1 
continue to use the normal Repair 
Parts Stores facil i t y at l 000 for 
all other Manu facturing Companies 
parts . 

Our Congratu lations are extended 
to Mr.Clancy on his promotion, and 
we wi sh his team every success in 
their new ventu re. 

MOVE 
LUTON recently moved from their 
premises in New Bedford Road to 
Beechwood Road, a single storey 
mode r n premises tucked in the 
mid st of a residential area, and 
again provides vastl y improved 
wo rking facilities. A magnificent 
job by the engineers in working 
Friday evening and all day 
Saturday ensured the Centre was 
opera ti ona l by the Mo nday morning. 
We understa nd liquid refreshment 
of local hops was provided by 
Johnny Limn a nd Doug Treen to 
ensure nobody f lagged. 


