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Technical and Functional Snecifications: 
Model DE 521 
Functional Specifications 
This functional specification establishes the 
perfonnance criteria for a Key-Cassette apparatus 
which shall be capable of" the capture of alpha­
numeric source data on magnetic tape. The 
machine shall perform as a program-controlled 
data entry device for high-throughput, low-error 
operation using minimally-trained operators. 
System Organization 
A block diagram of the system is shown in fig­
ure 1. In this block diagram the basic modules 
of the system, the logical ilow of the data nnd 
the control functions are particularly shown. 
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Figure l 

Basic Functions 
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The m~jor operational functions of the ~ach~ne n~e: 
Enter 
Verify 
Free form 
Specific operational functions of the machir.e 

are: 
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1.1.2.1 

1.1.2.1.1 

PREP. BY 

Enter 

Data enter 

Format control 

Data display 

Tape rewinding 

' 

Control of recorded data 

Display of the 

Overlap of the 

Data correction 

Verify 

Free 

Data verify 

Correction 

Data display 

Display of the 

Overlap of the 

Form 

Program Load 

Search 

Tape controls 

Data display 

machine status 

machine opern tions 

machine status 

machine operations 

Display of the machine status 
Enter 

Data ·enter 

1 'The machine must allow the input of alphanumeric~l 
data by means of ~ keyboard -
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The following characters may be introduced in 
the.machine: 
Alphabetic characters -
Numeric characters -
Punctuation characters -
Special Symbol characters -

Space -

• 

Multiple characters - (Duplicate function -
Skip and fill function - Complete 
record function) 

The record length will be vartable from JO 
to 200 characters. It will be possible to 
divide the record into at least 4~ fields. 
The length of each field will be variable 
from 1 to 200 characters. 

The length and partition into fields of the 
record will be established when starting a 
particular work by means of an appropriate 
program. 

When a particular work has been defined tr.e 
~ame record length will be used, except ~h~n 
a double pro-gram is present in the machine. 
In this case it is possible to have an alter­
native length. 

The same thing occurs for the definition of 
the fields. However, the fields can b.e 
skipped, duplicated or filled in with zeroes. 
If the operator must work without program con-

"trol, he can go in Escape c()ndition •. 
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1.1.2.1.2 Format Controls 

PREP. BY 

tt will be possible t•l prevent some operators' 
errors through format controls. The required 
controls are the following: 

field length (determined charactef per 
character and label) 

- type of field: numerical 
alphabetical 
alphanumercal 

field duplication 

- field skipping (filling with spnces) 

zero-filling (filling with zero~s at the 
left hand side) 

blank-filling (filling with spaces at the 
left-hand side) 

All these control~ will be given bv the program. 
This means that to operate the m~chine under 
control it is necessary to first prep~re the 
program related to the work to be done, load 
this program into the machine and then operat~. 
The zero and the blank-filling Rre initiated 
exclusively from the keyboard. 

One key depression only will be necessary to 
complete the r~cord with spaces·. The field 
duplication and the field skipping will be 
allowed both through the progr~m and the key­
board. The skipping and the duplic~te and the 
completion of the record can be operated ir. 
whatever position. 
'• 
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The duplication function must be such as to 
allow the memorization 0£ the prec·eding record. 
The duplicate function or the duplicate key 
copies the corresponding characters from the 
previous record into the current record until a 
new field is started. ' 

The Skip function or the Skip and Fill key fills 
the remaining character positions in a field 
with spaces or shifts the characters to the 
right end of the field and fills the character 
positions to the left with zeroes or spaces. The 
complete key fills the remaining fif'lds of :i 

.. 
record with spaces unless the current field is 
a left fill field, in which c~se it shifts tht:! 

characters of that field to the right end or t_!":e 
field and fills the character posi.tions to t~.-, 

left with zeroes or_sp~ces. 

It must be possible to "escape" tbrou.gh 
bo::ird all the fC1rmat control funct: ens. 

. . tr.e ~e:r-

Tn t:li.s 

case the complete key causes the record e~tered 
to be written on the tape and checked - nn t~e . 
Di.splay i.n t.he c11rsor position !ipf>e;lrs t::i:· 

end-of-record character ( ) th~t i~ ~nt wr'.~tan 

on the tape. 

Alternative format control functton~, ooer::t--.d 

from the keyboard, w.ill be po~sible wjt~: th·~ 

selection of a second program. S·hould t!-:i: opeb1tnr 
·commit a format error a sound and an a ln.r.r. on t:-,e 
CRT screen will be given that will c~~se the 
locking of the machine, while the data memory 
.~ill not be affected by the error. The operntor 
can erase this error condition by an error reset 
key, and re-entering the correct chara~ter. 
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1.1.2.1.3 Data Display 

PREP. BY 

Provision shall be made to display the data being 
. . entered as well as program format details, error 

conditions, and machine status -

The entered data shall be displayed o~ a high 
brightness cathode-ray tube -

The unit shall have the capability of displaying 
data characters and format information, as well 
as system status and error messages. Thirty-one 
data characters may be displayed per line, up 
to the maximum word length of 200 data characters 
total. The top line of the display is reserved 
for system status and error messages. The two 
lines inunediately below the line into which data 
is currently being entered display character 
mode definition and field labels (or alternate 
program character mode definition) respectively. 
These two lines progress down the sc~een as key 
entries appenr in successive lines. 

A cursor, cursor positioning controls, and two 
additional d ispl;1y controls, shall be orov: -ied 

to facilitate editing of the displ~yed data. 
Characters anywhere on the screen may bt~ corr-i:-ctcd 
by positioning the cursor to the desired location 
and overwriting with the appropri.~te key. '!'he 
cursor symbol shall be displayed in the format 
line as an underline in blank p~sitions and ~s a 
blinking character in a character posit~on. 
Normal cursor position shall be automatic, indica­
ting the position of the next character as deter-
'· 
mined by the format control codes. 
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PREP. BY· 

Line 1 
2 
3 
4 

Line 

5 
6 
7 
g 
9. 

10 

1 
2 
3 
4 
5 
6 
7 
g 
9 

10 

The cursor may also be moved by the operator 
through use ot the positioning keys: , • 
These keys move the cursor one charac~er position 
in the direction shown. ·If the key is held. 
depressed, the cursor shall slew in that direction 
10 steps per second. Displayed data is not 
affected by moving the cursor througe it. 

Two additional display c~ntrols ·shall be provided. 
The Clear Screen key, clears the display of all 
the displayed data characters. The cursor is 
positioned at the home position. The Clear Line 
key clears the line into .'which data· is presently 
being entered, from the P,resent cursor position. 
to the end of the line. ··The cursor position is 
not changed. 

Terminal Status, Error Messages 
Data -' 
Prog One Format Characters 
Prog One Label or Prog Two Format 

Characters .. 

Minimum Display . 

Terminal 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Prog 
Prog 

Status, Error Messages 

'· 

One Format Characters 
One Label or Prog Two 
Format Characters 

Maximum Display 
Figure 2 
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The rec.ord will disappear 
. 

from the display once 

it has been recorded on the tape or on the 
intermediate memory. 

The display must exactly show the situation of 
the program pattern and consequently· the foll_ow-
ing must take place: , 

a) Should the operator enter some data into 
fields requiring a left-filling, the charac­
ters shall appear on the display in the first 
position of the field and next, after the 
filling control shall be shifted to the 
right-hand side of the field preceded by 

zeroes or spaces according to the control 
given. 

b) In the case of format error the wrong charnc­
ter will not appear on the screen, and the 
cursor won't advance. 

c) In case of duplication, the origin· field 
must appf~a.r on the display. Tn case o!' skip, 
the field must appear filled in with sp~ces. 
The displayed chRr3cters shall be 64 characters 
of the ISO Graphic set. (See app~ndix). 

1.1.2.1.4 Recording of Dat8 on Taoe 

The memorized data are recorded on the t~pe-
,. 

cassette at the end of the entry-opera t: on. Tl':e 
transfer of data from memory to tape may tak8 

'place in two ways: 

'' 

automatically at the end of the record. 
manually controlled through the keyboard. 
at the end of the record. 
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Since the tape cassette which will be used will 
be the model CRRIB, which provides rather 
·long operation ti~e, and since the possibility 
of duplicating a complete record is required, 
the data memory must be able' to contain two 
subsequent records. 

• Consequently, the transfer from the keyboard to 
the magnetic tape is performed through an inter­
mediate memory which transfers the data to the 
tap~, accomplishing at the same time, all the 
checks. 

The data entered into the intermedi~te memory 
are erased only after the c.omplete transfer on 
the.tape. If the transfer of. the first record 
is not yet completed, the instruct: on for the 
output of the second is memorized and the kP.y­

board is locked un,a.il a portion of memory is free. 

1.1.2.1~5 Control of Recorded Dat~ 

PREP. BY 

After the recording of one record on a tnne the 
unit automatically performs the control of s~me. 

This means that thP. tape cassette unit, arter 
the recording of a record, automatically goes 
back and begins to read the last block that hns 
been written. 

Theprc:gram_pattern will indicate the lenzth of 
the various field~; to accomplish this nper:ition, 
some field separators will appear on the screen 
at a distance from one another of as many space~ 
as the field characters. The input chnrac~er;. 
will fill these spaces. 

1
' The field separators can be represented with 

special symbols. 
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We give hereunder, as an example, an eventual 
visualization or pattern and record on the 
display. 

Terminal status and error messages are displayed 
on the first line of the display as shown in the 
following figure. Only one line of program one 

• (1) format control charactersr and one line of 
program one (1) label or Program two (2) format 
characters shall be displayed at one time. 
This information is displayed immediately below 

· the line of data being entered and is shifted . 
down one line as each line of data is completed. 

What is read on the tape is parity controlled. 
In case of errors, an audible alarm is sounded 
and a signal is displayed to the ope~ator and t~e 
whole record is automatically re-writ_ten, wi.th 
the repetition of the control cycle. The 
written area of the tape shall then be automatic­
ally erased and recording shall b~ attempted on 
fresh tape. This procedure shall continue au~o­
matically until the whole record is correctly 
recorded. The audible alarm shall be soun1ed 
each time the check fails n ft er er:'l s i.n.~ a ....-ord 
and re-writing. 

The operator can avoid this inconvP.nit:,r.ce by 

turning the machine off and by s~bstituting 
the cartridge.· 

1.1. 2 .1,,. 6 Disolay of the Machine Status 

PREP. ~y 

The operator must have, in any operation cor.di­
tion, enough indication of the :nachine st.rt.tus. 
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The data entry format as determined by the format 
program shall be displayed on the two lines 
immediately below the line into which data is 
being entered. 

A statementot" the operational mode the machine 
is in shall be displayed at the top· if the screen 
as part of the machine status. 

The detectable errors displayed following mode 
status shall be: 

Error 

Mode error 

Tape write 
error 

End of tape 

Format code 
error 

Definition 

Alohabetic or number~c ch~r~~trr 
in· field posit.ion not programmed 

Error during read after write check 

Indicate presence of clear leader 
at end of tape is being sensP-d 

Appeara.ncc of unalloMlble for:nat 
code in format progra.m 

Moreover, the following indicatjons must he ~iven 
to the opera.tor·: 

Machine ON -

Selected program - (include~ escape condition) 

1.1.2.1.7 Overlao of Ooerations 

~ 

PREP. SY 

When using thi:? cassette recorder/reprodw:r·r- G2!1T:1 

it is necessary to fully overlap data entry 
operation, display, recording and check ~n 
magnetic tape, i~ such a way that the t:~e elansc~ 
between the end of the record key-entry A.nd the 
beginning of a new record key-entry does not 
exceed 200 msecs. 
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~ This requirement requires the use of an inter­
mediate memory between the input memory and the 
tape cassette recorder. 

1.1.2.1.a Data Correction 

1.1.2.2 

It shall be possible to correct the operator's 
errors found in data-entry operation. 

In data~entry status the machine detects the 
format errors by means of a sound signal and an 
error indication on the display screen. 

Actually, the error is prevented because the format 
error does not alter the me~ory's contents but 
causes a lock-out of the machine. The operator 
may carry on his work by simply depressing the 
error reset key and re-entering the correct 
character. During data-entry operation the errors 
can be detected by the operator himself by means 
of a control in the display. In this case the 
operator can move the cursor or clear the screen 
or the line, and re-enters the correct char~cters. 

Verify 

1.1.2.2.1 Data Verify 

PREP. BY 

It shall be possible to verify the correct entry 
of data by re-entering them and comparin~ the 
two entries. 

It shall be pQssible·to verify both the whole 
record or some selected fields .as specified on 
the program. The verify operation will take place 
upon operator's control in the followin·g cases: 

a) immediately after a record has been entered 

•b) at the end of the recording by· reading the 
records by means of a cassette 
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PREP. BY 

During the verify operation the data memory shall 
not be affected by the new data entry operation. 

The t~ansfer from a machine status whatsoever to 
the verify status will take place upon the 
operator's control by depressing the appropriate 

key. • 

This will immediately cause: 

- the visualization on the display of verified 
data superimposed to the verify program pattern. 
In the case of a selected fields ver~rication, 
the cursor will skip automatically at the 
beginning of the next field to be verified. 

- the possibility or comparing the contents of 
the buffer (or only the selected fields) with 
the data which is being re-entered 

- the impossibility of the machine of alte~inl 
the buffered data with the re-enter.ed data 

- once the verify operation has been acco~plished, 
the automatic transfer to thn follm·li n1!' oper:J.­
t ion according to the kind of verify oper~tio~­
accomplished. 

More precisely in the follo"1i ng c:i.ser.q 

- If the operator immediately verifies~ record 
after having introduced them, bein~ nece;,zary 
to manually transfer the dat~ from thP. merncry 
to the tape, he will be obliged, at the end 
of the verify operation, to return to data 

entry position and manually transf~r dat~ to tnpe 
tape 
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if the operator verifies data at the end of 
data-entry operation, after each verify opera­
tion, the following record will be automatic­
ally introduced in the data memory. 

the duplicate function or key compares the 
the corresponding characters of the two records. 

' 
a non-compare condition will result in a ve~ify 
error and will terminate the duplicate opera­
tion. 

the Skip function and Skip/Fill key verifies 

that the remainder of the field contains spc.ces, 
or in the case of a left fill field, skip~ · 
from the left to the first nori-zero or non­
space character. 

the complete key verifies that the rema 1 nder 
of the record contains spaces,: or dup 
fields and ignores null positions 

When the verify operation ends, if the mapnetic 
tape cassette reach~s the FS char:icte.r, tLt! 
verify operation stops automatically. 

l.1.2.2.2 Data Display 

PREP. BY 

In the verify mode data display is as in ~nter morte. 

The only difference hr:ippening when a ver~!~ic:J~ior. 

error is found: 

In this case there appears on the screen the 
character of the first key entry oper:1 t ion. 

The clear screen, clean line, keys are n6t ~ct~~e 
in the verify mode. 

~ . . 
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l.,J..2.2.J Data Correction 

A keyboard lockout alarm shall be given if re­
entered data does not compare with data contained 
on the cassette. The terminal shall dwell at 
the erroneous character. Correction shall require 
depression 0£ the error reset key followed by 
depression or the correct key. The'data dis-
played to the operator when verifying shall be 
the original entry, revealed at the character re­
entry rate. Correction of the tape is accomplished 
automatically by rewriting the record. Only records 
containing verification errors s~all be re-written. 

The erasing, re-write and control oocration is 
automatically repeated only twice. If errors 
persist, the machine stops and an error indicat:on 
is .given to the operator. The operator mny re 
from this condition by pessing in free-~·or:n :node.-. 
Ifa parity (read-error) occurs, while;,; verify 

oper~tion is in progress, read error status is 

displayed on the screen and the verify op~ratiot 
is temporarily halted. The readine operation is 

automatically repertted twice after thnt, t'.--e 

machine stops. The oper~tor may ~o from this condi­
tion by passjng in free-form mode. 

1.1.2.2.4 Display of the Machine Status 

PREP. BY 

The operator must have in ;rny operatiornl ~ondi­
tion enough indication of the machine ~t~tus. 

The data entry format as determined by the for~~t 
program shall be displayed on the two line~ 

immediately below the line at which the dat.o ~z 

being entered. 
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A statement or the operational mode the machine 
is in shall be displayed at the top of the 
screen as part of the machine status. The detec­
table errors displayed following mode.status 
shall be: 

Error 

Verify error 

Tape read 
error 
Tape write 
error 
End of file 
End of tape 

Definition 
• 

A disagreement between original 
tape contents and keyboard insert 
parity error during read 

Error during reset-after-write 
check 
End of file record ilas been read 
Indicates oresence of clear leader 
at end of tape is being ~ensed 

•• i., • •I "'". ~· ..... ····". 
Moreover, the following indic~t:ons must be gi.ven 
to the operator: 

Machine ON 

Selected program (including Escape) 

1.1.2.2.5 Overlap of CP.erations 

When using the cassette recorder/!1eprod 1 1c .. ~:- c:E?.T:l. 

it is necessary to fully overl~p datn v~r 1 ~y 

operation, display, reading and cht~ck t.h1· c·e~pE=:c-

t i ve tape in ::mer. a w:Jy that. the ti.:m:: c1.--:r~r·i 

between the end of a record verify, :rnd t rir· beg i m~: n;.: 
of a new record verify does not. exceed :~00 :n5. 

This requirem~nt requires the use of an inter­
mediate memory between the input memory :J.nd t.hc 

· tape cassette recorder. 

I, 
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l.~.2.3 Free Form 

1.1.2.).1 Search 

'· 

PREP. BY 

The key cassette system shall have the capability 
or searching the recorded contents of a tape 
cassette for a specific record uniquely identified 
by a search identifier. The search 1dentifier is 
a group of from or1e character to two hund1·ed 
characters appearing at the start of n record 
which identifies the record. Prior to actuation 
of .the search operation, the search identifier 
is entered from the keyboard. Upon depression 
of the Search Key, the search operntion i~ 
initiated. The search halts after rerichinv the 
first record which contains the s~arch identifier 
and the record is displayed overlapperl to the 
search identifier entered i.n the rnachi.ne. 

During the search operation, the machine !:;t.atu~ 

shall be displayed on the first row of thP scree~. 

If a parity error occ·urs while a scarr.h opera ti or. 

i~ in progress, read error status is di:plnyed 
on the screen and the search operation is tempor­
arily halted. The search oper:'ltion m.qy thl":r. be 
contjnued by oper~tor depression of the c~rnr 
reset key followed by depression of the Je~rch ~ey. 

If an End of File r.ecord is read durin~ ~ ;.~~re~ 

operation, the operation is halted and ?~d of File 
is displayed. The operator then has ~ cho:ce 
as to whether to continue the search oper~tion 
into the next file. 
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, .. 
l.1.2.).2 Tape Controls 

I, 

PREP. BY 

Six tape control° and relative keys shall b·e pro­
vided to initiate data recording funct:ons and 
allow operator review and editing or recorded 
data in the free form mode. 

a) Wri.te record - this key causes the contents 
of the display to be recorded starting with 
the first data line and terminating with 
the end of record code past the last data 
character. 

b) Backspace record - this key cause~ the recorder 
to move tape in the reverse direction by two 
records and read again one record. 

If in the tape there should. be an interm€diate 
section not recorded, due to faulty t;.;1 pe, or 
if there should be an erased record, the back­
space key operation shall cause the tape to back­
space to the first recorded record. 

c) Adv:ince - the adv.:ince record key c.J11~r·:-. tr•e 

next complete recorded record to be r.t~pl,yed. 
One record is .:idv:tnced for e:id: .11~t1Jr1t :nn. 

d) Insert - the insf!rt key causes the cor.t.rnts 
of the display to be recorded in ~ mnn~~r 

similar to that cnused by the writ~ record 
key, exceP.t thn t the error re-write proc ed11re 

is of limi~ed nature. 

e) Rewind - the fast rewind key cau~e5 the tap~ 
to be rewound until the beginning of t~pe ~= 

reached or till the key remains depres~ed. 
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At the end of the rewinding procedure, since the po~itioning 

will ~ake place on the clear leader, when the machine's 

status shall be defined, the t4pe will conform tn it: 

in Verify condition the tape will autom.:itically position 

itself at the end of the first record entcril"lt it into the 

memory; in data enter condition the tape will positi•n 

ltse1£ clfter a tape section sufficiently to gu.Jr•1ntee thnl 

the head ts in tho correct position on the section covered 

with oxide. ·rhc forw.ud shifting in this ph.1sc ... ;ill ta~c 

place in the erasing condition. 

f) J::nd of File - the end of fil~ key c.1u!>l'i> :1n end of :ii~ 

code (FS) to be recorded to indi·~acc the ~nd ot ·' lot!1c:il 

group of dat.1 or the end oC J us~ful di1t.1 on lli: 

cassette. Dejlrcsslon of thl.!O key Shi.111 c:1usc .J :;.ini:::u:i: 

record cont~ining the Fi code to be rccord~d. 

1.1.:!.'l.J 

Th" f onn.i t con L rn Is ;1 re: 

• field lenglh c'.lnd label 

- ch;ir.1cter mnde: ;1 I phuhct i c.: 
- numeric 

:11 ph:mume r i ~: 

• field duplication 

- field skippin~ 

.• zero f i 11 in~ 

•· blc'.lnl< filling 

end of record 
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The form and fo~1t of the data to be ent cred sh.111 be 

determ1 ncd by cont ro.1 programs prepared by the user on 

the key-cassette ~nd provided to· the operntor in a 

pa:ogramied cassette, or entered by the keyboard. t::ich 

progr.1m shal 1 specify the mode for e:ich char'lcter·. the 

labels of fields, ns well as automutic field dupl1C.1tion, 

field skipping, and fill functions, etc. Two prop,r.:irns 

may reside in d_elay line memory at one t.ir:u . ., buL in such 

a case no labels .1rc stored or dispL1yed 'or ~ithcr 

program. 

The following fol1Tk1t constr.Jints slull ilf>J>ly: 

n) record lcn&th shall be var1~blc bctwE£n 1U Jnd l~J 
characters 

b) f icld length is variable betwc~n l .Jnd 2m; ch~ract~r~ 

f ( the pro~r;1m 1 s loadi=d through the ki=ybo.:1rd it sh;il I 

cor.sisl of the formcit ~ontrol ch~rClCtcr~ <Pro~~· l), .inci 

the n;1m1;:s or l.1bcls of the dcldc; (Pro~ • .'.), ol· .-dt.nn.JLI! 

control ch.1r.:1cLC>rs. 

The op1:r;1ting pr1Jp,r&1m shall consist of thrc;c :>arv•, ~tor·,·d 

;1s three rccnrds on .:i :nJgne:t.i~ t;1pc: 

a) record ID - Part one shall be Lhc record ro .1n~ is 

some unique .:irrangctr.l~nt of .1lph.-ibet.1c or nu'.1wrh: 

char.lcters to idcntif~ the program 
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b) f leld ldentlfic:.1tlon - Part· two· of the contrnl progr.Jm 

c) 

conalsts of names or ltlbels to ldentiiy the fields ot 

a record. The length of labels may v3ry i:rom l to 2tJ0 

characters. but on.ly 31 at a time will be displ..iyed. 

format control characters • Part three oj the progr.:im 

shall consist of the format contrnl charuct~rs. 

.., 

Those characters are identified a=s deiintd in th<' (c>llm •• 

lng table. 

Progrnms are generated on thr kcy-CJSM~lt~ 1n th~ ; r~~-t~rP• 

mode by performing the ioll~~in~ steps: 

a) the progr11m ID is typed nntl cxtcndt:d t<> jl 1.:h .• r.11.:tcr:. 

by depressing the space bJr :me th<.:n rc~orC' l'J :m Lh• 

cassette tape by deprcssin~ the ~rite rccor~ kcv • . 
b) the field n;1mt:·s are typed itnd recordt:d .1..; iri ;>r1.11im;:. 

step. 

c) the form.1l control c:h.:1r01ctcrs arc typul .:nu n.:.ordea ::--

abovt. 

nr the c~sscttt! recora<:r. First the spt~11:il" p1·n:~r:1:-:· 

(l'r<>~r.'lm I or Pro5r.ram l) is entered into ~tu· ci~"p:.iv 

(keyboard or search) and then th~ ~ppropri.1tc ~Ly. 

Pro~rc:im I or l'rogrc:im l is depressed. 
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format 
Control 

PKOCaAM FUNCTlON TABL~ 

FUNCTlON 

Char act•!___ .. ~----~----------------~---------------------~·~--------
Field Modes -

A 

N 

x 

Signifies etther an alphabetic or numeric ~mixed) 
cruiracter shall be entered 

Signifies an alphabetic char'1Cter shall be entered 

Signifies a numeric character shall be cnLercd 

Cener.:ites a one character skip 

~ul_o_Duplication Field Start 

" 

s 

( 

Signifies autom.iti.c duplication o~ cilh'-'r an .:lpll.1· 
betic or numer·i c char.:icter 

Signifies autom.:itic dupl iC•1tion ot .m alphct ch.1r 1.:tcr 

Signifies automatic duplication of .1 numeric \:h~1t:11;:t~·r 

Generates .:i space 

S1gnif1es st.irt o( field with •1n .1lph.jhet.1c or 
numeric ch~r~cter 

Signifies stJrt. ot field with .1n ;ilphabctic <.:h.1r1·:t,•: 

Signifies start ot ticld with numeric chJr<1..:t1.r 

Signifies end oi recnrd 

!:!:.£.!_Fill Field Start 

) 

Signifies start of~ mixed field to he r1~ht JU~t1i1cc 
.'.lnd Cilled with spc1ces In the hi~h order positions 

Signifies start of an alphabetic field to be rt~ht 
justified .lnd filled with spaces in the high ord~r 
positions 

1 ' Signifies start of .l numeric ricld to be ri~ht 1usti· 
fied .lnd filled with zeroes in the high ord~r pgs~ 

tions. 
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1.1 .• 3 

l.1.3.l 

.. 

Bctsic Modules 

'.l'he system. is composed of: 

l alphabetical keyboard 

1 numerical keyboard 

l control keyboard . -· 
1 cassette recorder/reproducer model CKRlB 

with tape control 

1 magnetic tape cassette 

1 cathode ray tube display 

1 centr.:il control logk: unit 0£ thl' various uni t.s 

l read only memory containing the sc<1ucnccs oL 
microinstructions controlling the m.'lchi nc uper;.li ons 

l ~ato'l men:ory· 

l progr.:im memory 

l power supply unit 

1 enclosure 

Alphabetic K<!ybonrd 

The alphabetic keyboard sh:lll be a keyho.-1rd witli Lhe 
followin~ groups of keys: 

• 26 ~lphabetic keys 

8 punctuation keys: • It .. . 
18 special symbol keys: .. , ,. ( ) * + -

I • 

- space bnr 

- shift key to supply •1 double qunntity of c.:har.1ctct s 

- shift lock key to.lock the keyboard 1n- the shift 
position 
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A keyboard layout is given hereunder, but dif ccrcnt 

keyboard layouts shall be provided to satisfy the 

different market requirements. Therefore, the key. 

board shall be such as to follow an easy make of the 

different layouts, 
' 

The code used for the keyboard will be the ISO code, 

in its different national versions. The basic machine 

wl 11 have a keybonrd in USASCU code (7 bit + 1 P•trl Ly 

bit+ l of fixed vnlue equal t~ zero). (Sec Jppendix). 

The keyboard used wi 11 be the mod I f i cd ·~~~ I lone)'1ol\? I l 

type. The charncteristics of this kcybnnrcl .:ire .:1s 

follows: 

• completely electronic keybo,ud 

. cnnt;:ict type: 

. max. no • ot k~·ys: 

. key dimensions: 

. key l:iyout: 

. pressure on keys: 

. key travel: 

. coding: 

. control: 

. life: 

- key co lour: 
. ' - TMXitnum speed: 

. nverage speed: 

}APPD. BY 

dry reed 

lld plus sp~cc h~r 

0. 710 squ.He i nchcs 

.:is per attached l~youc 

obllut LOU grs. 

.:ibouL 5 rrms • 

intcrnul 

electronic 

more than lU m1ll1on ot cy~lcs 
per key 

grey or other to he ~greed upun 

:wou/5000 strok1::s per min•J::.c 

6(J0/8UO strokes per :nin•J::.c 
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~e keyboard will be ·put out of oper~tion by the tollo~ing 

canditons: 

• on program control in case of errors 

·n1e keyboard will be released by means of the proper key 

(error reset). ' 

1.1.J.2 Numertc3l Key~r~ 

. The numeric:1l keyboard is 11 reduced keybo;1rd with 12 key;; 

disposed on 4 rows. The chciracteri st i i;s oC the l'\UmC'ri c,il 

'·keyboard are the s11me as the al ph•1bet i cal keyboard's. 

In cae of lock the same release key as the alph.11>~tic.ll 

keyboard one Is used. The keybo:1rd l.1yout is .lS t:nllows: 

7 8 9 

4 6 

') .. 3 

(J 

Numerical Keyboard 

L.l.J.J· Control Keyboard 

DUI' Key - In the !!!E_~r mode, the DUI' kE·y co,1 i <'S thl' 

corresponding chnracters from the previous record into 

.the current record until .l new rield is started 

(l'rogrnm Control}. 
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In the .!!..rify mode, the DUP key compares the correspond-

ins cha·racters of the two records. A non-compare cond i • 

tlon will result in .'.l verify error and will terminate 

the duplicate operation. 

• 
If another key is depressed before the time this functio~ 

ts terminated, this key ls not active. 

Skip and fill l<l!y • ln the enter mode, the SKll'/Litl key 

fills the rem.tining char.:lcter positions in '1 ticld with 

sp.'lces or shifts the chc:lracters to the ri ~ht end oi the 

field and Fills the chnr.'.lcter positions to the lcit with 

zeroes or spaces. If the field is proJ;rmrrned for the 

zero-filling function, the key fill zeroes .:lt the lLLt 

h•md of the field. It' the field is progr.i1Tr.1ed for th\.: 

bl~nk-filling function, the key fill sp.'.lces 3t the l~~t 

hand ot the field. l ( ne1 thcr pro~r:im fu•lCtio:is -1rt.: 

provtded in the field, the field i~ skipped. 

ln the ~ify modf.!, the SKfl'/Cill key verities lh;?t tlH' 

rem.-iinder of the field cont•1ins sr.1ccs. :n th~ c.:s<' of 

a left flll field,, the progrnm '1UtomntiC,1lly skip~ ; rrJr.1 

the left of the field to the first non-zero or no:i-»D.1ce 

ch:u.'.lcter. U: nnother key is depressed before th;1L 

time this function is ter.nin.:ited, this k~y is nol ;1ctivc. 
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Error reset key - ln enter mode, the error reset k~y is 

used in the correction of erroneously entered characters. 

the d·lsplayed message is removed from the screen. 

ln the verify~, the error reset key is used in the 

correction of data verification errors. l'llc displayed 

error message ls removed from the screen. 

In the free fonn mode, the error reset key is .used ln 
· .. I 

the correction of rendln;'.1, errors, writ1n1~ errors, ovt?r• 

flow !;lat.l memory, overflow of progr:im memory, etc. The 

displayed error message is removed from the screen. 

~rogram l key - in the enter mode and in the verity ~ode, 

this··'key selects the Progrnm 1. ln the free form :nod£:, 

the 1•rogrnm l key lo4ds the lormat char:1cters .:ippe:iring 

on the screen into the conn.it section of progr~~ me~.ory. 

l'rogr.Jm l key - in the enter mode and in the veri r"v mo~, 

this key selects the l'ro~ram 2. In the free (oi:;~d.!:• 

the l'rogrnm :! key lo.nds th~ label char:ictcrs, (or 

format char;icters for an .:iltern~t&? proP,rnm) .1ppe.1rin.: 

on the screen ~nto the labels section of prop,ra11 :nc:nl")ry. 

I( the program is cont<tinl?d on a 1n·ogram c.issctL.c the 

cnssette must cirst be re~d onto the displ~y bcLorc 

the ~bovc keys are used. 

'· 

s 
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Enter ke~ - the enter key initializes the terminal for 

dat4 entry. This key qualifies the machine status in 

entry: its position nulls the previous status given by 

the verify or free form keys. 

Verify key - the verify key initializes the tlrmin•1l tor 

verification of previously prepared data. This key qu~l iiie~ 

the machine status in entry: its position nulls the pre· 

vlous st4tus given by the enter or free form key. 

Free form key - the E rec t"orm key enables override u·i' Lhc 

control program and allows the oper3tor lotal control <>L 

dat3 entry, search, and progr.:im load oper.1tlons. 

Search key • the search key initiates ~n uutomatic sear~h 

of records cont~ined on cassette t~pe which ar~ uniquely 

identified hy ,, record identifier. l'hi.s key is active 

only in free form mode. 

Dlspl.:iy control keys - fo~display control keys sh~ll be 

provided, being active ln the enter and in the tree 1·nm 

mode. 

a) Clear screen - the clear scr~en key cle~rs the 01~-

pluy of all datn characters. The cursor is pos1-

tioned at the home pos.ition. The d<Jt.:1 memory is ;tlso 

cleared • 
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b) Clear line • the clear line key clears the line into 

which the data is presently being entered, from the 

present position to the end of the line and clc~rs 

also the dat<l memory. ·rhe cursor position is not 

changed. 

c) Cursor position - the .ind keys move. the cu rs1>i· 

one char.icter position in the direction indicalwl. 

If the key is held depressed, the cursor sll!ws in th.:l 

direction)() step:i; p~r second. rhcsl! keys .1rc .1-.·t.1v, 

also In verify mode. 

Tape Control Keys - six (6) Ta1le Control l<eys sh<lll nc 111 1 ,_ 

vi'ded; being used in the free form ::io<lc only:' 

a) Write !lccord - the write record key C•:usc:i; th1: ~ont1:1l: 

of the displ~y to be recorded st~rtinn with Lh~ iir~' 

the: I.1st d;1t11 char;1ctcr. 

b) B.1ckspace .tccord - the b;ick record t.·;.1usi:s t.h•: ;"-.T•'rr: .. 

to first move t&1pc in l.hc reverse di net ion '·'". v .. o 

records and then to re.id one record. 

c) Adv~ncc - th~ advan~c record key causes the next 

complete recorded record to h~ di spl .1ycd. 

is ~dvanccd for each actu~tion. 

' d) insert - the insert key cuuses the contents •H tlh' 

'· dispLty to b~ recorded in :1 :n.-innc.r ~i:'.!1 l.1r t..•> t..h,;,;,t 
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caused .bY the write record key, except thut. the error 

re-write procedure is of a litT.ited nature. 

e) aewind - the fast .~EW key causes tape to be rc,Jound 

until the key is relc.lscd or the beginninJ!. oc l.~1r>c i:'> 

reuc:hed. ' 

f) l::nd-of-Filc Code ·The l::nd-of-F'ile key causes ;H\ 

End-of-File code to be recorded to indlc~~t1.· tlw er.d 

of .1 logic.11 group of d:at.i or the.• end •>t u:H.tui d,1t, 

on the cassette. Oepresl'lion of this kt:·y sh:il i c.iu~c 

a minitr.um record cont.1ining, the t:oi;· cock to b·~ .1uto-

tnc'.lttcully recorded. 

escap~.J5.£y .. this key is ~~tive only in cntli:r .ind verity 

mode. Its funclion is to -:-n<.1blc the.opcr.itor to \>'•>L".~ 

withoul pro~rcm conlrol. The key opcr;itcs 1n .tll Lhc 

r~cord pso1tions. 

~r~ • the purpor.t~ of l11c key bcinr,. thi.• : unn: 1 .;11 <H 

switch in~ on or switch in~ oi r' the> po"ler supply rll t ;,,_. 

mach1n~. 

Cornpl cte~o~ [~cy - 1 n the enter mode, the co; '.l ~ .... ,. ;· 1 I l ,, 

the remain i nB c i e lds of a record wi ch sp."?Cl•s un I css tht.: 

'' 
Current field is;; left fdl ficlci, in 1oihich ...:.1:-'l. it 

shi £ts the char.1ctcrs o( ch.:it L'i cld t.o tl1e rir,ht 1.:nd o( 
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'·, the field and fi Lls the charJcter posi tlons tu the let t 

·with zeroes or spaces. 

If the machine is in Escape condition this key causes, 

after this function, the transfer of the record onto the 

magnetic tape cassette and the display oi the end of 

record character. 

In the verify mode, the C<l-11' key verifies that the rt..'m<llndcr 

of the record contains spaces. 

ln Escape condition at the end .of its (unction, the et~:i· 

key causes the transfer of the ne~t record to be verified. 

In the free form mode, the COMI' key causes the dispL1y oi: 

end of record code only. 

lf •mother key ts depr~ssec! before the time this iunct1on 

is tennin:ited, this key is not nctive. 

•· 
1.1.:J.4 Cassette Recordcr/:~cproduccr '.'-lodcl CRllB_ 

The characteristics of this unit are indicateu in th~ rc:1.,. 

tive specifications. Ihe rel.1tivcs controls •?r~ rcporlcd 

in the third gro~p of the control key keyboard. 

1.1.J.S :.Wgnetic Tape C<tssctte 

·rhl! ch<.1racteristics of this unit .ire indicated in the rcl.1-

tive specif i C<1tions. The .data. format on tht! t<tPt' 1 s dor.1;· 
I, 

per records; each record is sep<.1r.ited fro~ the others 

by g.ips of a f~xed length (less th~n l inch). 
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The characters are recorded with 9 bits: .the Lint ·,·bits 

are the ISO code bits, starting from bl to b7, the ~th bit 

is an even parity bit, the 8th bit is a fixed bit equ~l to 

zero. Following the vriting of the last data byte, a ~up 

three bytes in length is recorded. The longitudinal parity 
• 

byte is then written following this gap. 

The beginning of the tape is realized erasi n~ the t.:ipe t:or .1 

fixed time, or rf enough erasing the tape till when the 

transparent. leader ut the beginninp, of t.ipe, t:nds. Thl· 

end of tape is established wht·n the end oi t.:ipc cl C•• r 

leader is present, and the photo-electric devic'-' gives " 

signal. 

\.Jhen the clear l uader app~ars, the cassette recorder/ 

reproducer stops autorTU1tic.:illy lighting the error t;1pe 

indic,1tor. 

The C.::ff display Is used to visuali~e t.hl' pro·.~r~1~ paLtern, 

and the data; and to indic~te the diff~rcnt staLus oL t.hc 

machine. The display chnr.icLen st i cs .:ire: 

Tube size: 9 inches 

Di spL1y C.ipacity 310 charnctcrs 
•I. 

Ch.Jracters " per row 31 1: 
I 

Rows: lU 
I 

Visual Area 6l4 x jl~ 

Sc.1nning Frequency 60 Hz 
; ' 

Ch.:iracter set: 64 rso gr.:Jphi 1: set (Sec ·IPPCJ)C i X) 

Nor.tinal char3cter size: height 0.32" • L.11·gy. :! 5" 
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Characters shall be generated from a S x 7· dot niatrix 

(S .dots horizontal by 7 dots vertical); Each· dot o( the 

S x 7 matrix will be either blanked or unblanked to 

fonn the selected character. The blanking bits sh~ll be 

stored in read only memory, and accessed bytthe character 

code sequence in display storage. 

Focus and brightness shall be regul:lted by adequate controls 

in the reilr side of the :nnchine. 

The CRT screen shall be casi ly seen by the oper.it.or, ilt .1 

distance between 30 and 40 centimeters from the normal 

operator. _,osi ti on. 

The C:lT screen shall be bonded for implosion protection. 

The safety panel sh.:ill be etched with nn ouc-rc1lectivL 

co..itinr, (or improved contr<lsts. 

l.l.J.7 l.og i c l!!!.ll 

The different b01sic units <ire tonncctctl throu:~h .. ·i.:r\tr;1; 

logic unit. Thi,; unit interprets the micruinstru•:t.ion 

sequences of the ROM ,ind the pror.ram instructions. In Lllis 

way the logic uni_t takes all the logic decisions rcL1tc1.1 

to the machine oper.Jtions. Th'-! logic c.1p.Jc1tic.:s •>t 1.il1.: 

logic unit ;ire such to re;dize .Jll the rruchin~ Lun\,;~1or.s 

previously indic.:1ted in these specific<ltion:i. 

I, 
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1.1.J.8 Read Only Memory 

This memory, named ROM (read only memory) must have enough 

capacity to contain· all the microinstructions needed for 

'the machine operations. As a first indication this 

capacity shall be 16.000 bits. 

' 
The programning of ROH ls done when the machine is assc~bl~do 

Changing this memory unit, another containing diX:icrent 

programs, the m.1chinc can have diHcrl?nt :·unction.:». 

'lhe access time of this memory cust be su([icicntly low to 

permit the .:iccomplishment of all the machine iunccions: 

a 100 ncsc access time sce?:is to be suUicicnt. 

The memory output !->h.111 be 8 bi ts output: the .1ddrcss 

memory shall be r,iven with 11 bits. 

1.1.).9 D...i ta Memory 

The dat<i memory is the rnach i ne un 1 t th.J t rccc i vv• l ht. 

input-d.:it•1 .ind m•1int·ains it ti I l ;1t th-: ~na ''' ~iu.: 1c1.:on:.!, 

to trnnsfer it on the magnetic tape cassctt~. 

It is also used in verirying to c.::omp;1re the- <l.1c .• rccor<lC'd 

in the first key entry operation 1-1ith the c.lat.1 rnc~1rc.Jco 

in the second operation. [£ we considur lh•1C the. ::1a:(i·~\.;.:-, 

record length is 200 1.:har:1ctcrs oi: 9 bits, <l J,oiJCJ bi cs 

·memory would be sufficient. Practically, using the 
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" model CRRll, n dual memory is· needed, for full .over-

lnp of the different operations. The data memory is 

nlso used to display the data on the CRT. We think 

thc;&t for this memory capncity, it is useful to employ 

a delny line memory. ' 
1.1.3.10 Progrnm Memory 

This memory receives from the operator the progr.:im instruc-

tions and contains it till at the end of the work. The 

program !NlY be lo.1dcd from the kcybo.'.lrd or trorJ c.he 

cassette recorder/reproducer. The program :nemory C.lp.:t-

city must be able to contain two progr.'.lm records of 

200 characters. It is desir.:ible that the instruc~ion 

characters shall be 8 bit ch.1racters: in this wu.y the 

progr.lm menory capacity shall be .:ibout 4,000 bi ts, .ind 

the memory shnll be a delny line metrory. 

l.l.).11 Power Supply 

The m.1chine is cquirpcd with an adequate power sup1ily, Lo 

1llm.• the connection withthedifierent nett•orks. TiH.! 

po\o:er supply may ;1ccepc these di1:cerent in~ut voJ l;13cs 

and frequencies: 

. 115 v 

. 127 v 

. 160 v + 10-15'7. 50 llz 
60 llz + Yl. -

.. 220 v 

. 240 v 
; ' 
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The power supply output shall give the necessary volt..igcs 

to drive the rectifier groups. for logical levels. 

It gives. ulso. the two outputs necessary to drive n cuss· 

ette recorder/reproducer CIUUB: 220 V - SO Hz; 

115 V • 60 Hz. ' 

~ The power supply shall give, also, the power n~edcd for 

lamps and signaling devices, and for future options. 

l.l.3.12 .!!tclosure 

The tnD.Chine shall be contained in·an adequate enclosure 
•. 

for putting it on a desk or on operator console. 

The key and lamp positions shall be adequ.Jte tor tlu s 1>urpor.c.:. 

The 11uin conditions are: 

n) CRT screen complete and ensily visible.. 

I:>) t::asy module';. .1cr.css, p:1rticubdy ior the :~:i<:nct.1c 

tape c.issettc. 

'Che oper.ito: non11 .. 1lly does not h.lve .Jcccs.s ins1ti1.· the 

machine, other th.1n for m.1gnct1c t.1rc ca~s~tr.l~ 1:h :n:·•:, 

or for ITI<lgnetic head clcnninr,. 

The m.'ljor module's .:tcccss must be e:isy Car tcchnic.il intc1·· 

ventions as indicated in the technic~L speci:ic.ition.;.· 
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The operator must be able to operate the 

m~chihe in all the different ways, without 

modification of. his work position, and with-

out complex operations. 

' 
The machine design shall be in accordance 

. ~ 
with the Olivetti line products: the 

machine color shall be defined after proeo-

type arrival. 

1.2 Technical Specifications 

1.2.1 Electrical Characteristics 

1.2.l.l Power Supply 

Refer to what has been already mentioned in 

the functional specifications. 

It must be possible to make a network conncc-

tion showing the following features. 

Voltages Variations Frequency Variations Phase 

115 -V +15% - 10% 60 Hz + S'X. Singl•:· 

115 v +15% - 10/'. so rtz + c;y., Sinr:l·:--
127 v +l5o/, - 100/ 50 Hz + 5~( .Sinclc -
160 v +15% - lO"A 50 Hz + 5% Single: 

'· 220 v +15% 10% 50 Hz + 5% Single 

240 v +15% - lC°h 50 IIZ + 5% Single 
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1.2.1.3 
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The logical levels used in interfacing with 

Olivetti electronic equipmen~ shall be +20 V 

(logical 1) and GND (logical· 0) .• 

Filtering of network-interference must Le such 
' 

as to guarantee normal functioning of the 

unit in the event of either a 7 millisecond 

line dropout or a half-cycle, or less, surge 

up to 250 volts peak, non-rep~titive. 

Elimination of Radio-Interference 

The radio-interferences produced by the machine 

must be lower than those forese~n by the CISPR 

and V.D.E. specs. A copy of these specs has 

already been given to the manufactur~r. 

Safety and Insulation Measures 

The machine must satisfy all the conditions 

imposed by the "Undenrriter Laboratories", 

and by the CEI (Commitee - Electrical Inter-

national) 10. specs. Copy of specs LEI t1as 

already been handed over to the manufacturer. 
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Interface-Characteristics Between the 
the Various Units 

The interface characteristics between the various 

component units must be indicated in detail Ly 

the manufacturer in order to enabl~ the customer 

to carry out modifications and variations. 

Sectionings and Protections· 

The e_lectric parts and circuits must i~~ approp-

riately sectioned off and the parts most liable 

to deterioration protected. 

Absorbed Power 

The power absorbed by the machine must not exceed 

the capacity values allowed by the energy meters 

normall~r located in the off ices: it must thc:re-

fore be lower than 3-5 KVA. 

Cooling 

Possible dissipation resistances must ~e 

appropriately located with adequate ventiL:ition 

in order not to disturb the operator and not 

to spoil the appearance of the machine. If 

necessary, the use of internal ventil~tors is 

'· allowed, provided that they.are silent. 

(See 1.2.2.1 Noise). 
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1.2.2 

1.2.2.1 
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Environmental Conditions 

Operating Conditions 

Temperature: the machine must.operate within 

a temperature range of l0°c to 40°c. However, 

• the cassette tape is ·limited to 32°c. 

Humidity: the machine must operate within a 

humidity range of O to.900h. 

Pressure: the machine must operate within a 

pressure range of 522 mm. to 760 mm. That 

means that it must operate betwe~n sea level 

and an altitude of 3000 meters. 

Atmosphere: the machine must operate in places 

near the sea or close to industrial areas, 

without deteriorating. 

Vibration: the machine must operc:ite on a 

vibrating floor producing a maximum accclera-

tion of 0.15 g., and with oscillations inside 

the frequency spectrum ranging from 10 t:o ;,s i!z. 

Noise: this machine is required to be par~i­
' 

cularly noiseless, considering that it canl 

happen that many machines will have to work 

'contemporarily in the same place. The noise 
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level must not, therefore, exceed that which 

is considered acceptable in normal offices, in 

order not to tire or disturb the operator. 

As a guide, the total noise produced lJY the 

machine working in the worst condition (data 

transfer on tape - fast rewind) should not 

exceed 35 db. in tests carried out with the 

Bruel and Kjaer equipment; scale DIN 1, in a 

soundproof room, according to the procedures 

normally used by Olivetti. 

1.2.2.2 Non-operating Conditions 

Temperature: the machine must be stored, 

packed or unpacked within a temperature range 

of -10°c to +bo0 c. 

Humidity: the machine must be stored, pucked 

or unpacked within a pressure range of S22 mm. 

to 760 mm. That means that it must Le stored 

between sea leval and an altitude of 3000 

meters. 

The packed machine must be carried up to .::i 

maximum height of 15,000 meters. 
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Vibrations: the packed machine must be able 

to tolerate a pro~onged vibration, within a 

range of 5 SO S5 IIz with a ma.Ximum accelera-

tion of 1.5 9. for a period of at lepst 

four hours, on each of the three axes. The 

time for passing from 5 SO 55 Hz and coming 

back to Hz shall he of 20 minutes. 

Shocks: the machine 11ust he capable of stand-

ing up to four separate shock forces producing 

accelerations of at' least 5g for a du.rc.ltion 

of 11.±1 milliseconds on the packed l • mac .. ine, 

along the 3 axes. 

1.2.3 Physical Characteristics 

Packings: two types of packings must i ie provided: 

I one for transportation by air and the oti.er for 

transportation by sea. The former is required 

to satisfy a condition of minimum wei•;Lt, the 

latter the condition of minimum volume, hoth 

providing a protection for the machine in, the j 

surrounding non-working conditions mentioned 

above. 
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A re-utilizable packing must be provided for 

at least 20 of the machines for using ~he 

machin~s in exhibitions- demonstrations and 

so on. 

' 
All packages must contain Olivetti name. 

Transportation: the machine must be easily 

carried by one person. Cables or movable parts 

must not impede the transportation. 

Dimensions and Weight: the fundamental overall 

dimensions are those of the usual off ice type-

writer. The ~eight of the machine must oe lower 

than 40 Kg. 

Identification Plates: the machine must be 

equipped with all the plates normally used on 

Olivetti machines and required by the inter-

national rules: 

Plate with manufacturer's name and country of 
of oriyin. 

Plate with electrical characteristics of t"r.e. 
network input elements. 

. l 
Plate or stamping with denomination of the 
machine. 

'·Plate or stamping with trade-mark. 

Plate with serial number. 

... 
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Denomination: the machine must bear clearly 

the denomination: Olivetti DE 521. 

Serial number: every machine must be registered 

with a consecutive registration. The serial 
• 

number must appear on a plate located in a 

fundamental part of the machine and must be 

easily accessible without having to use a screw-

driver to remove a part. 

1.2.4 Operational Characteristics 

1.2.4.l Installation 

The installation of DE 521 must ~ot require 

either attention or measures of any purticular 

·kind. 

1.2.4.2 Utilization 

• The use of unit DE 521 is primarily foreseen for 

key-entry operations, in place of card punching 

and verify machines. 

The average daily use is foreseen as 7 t-ours 
. 

corresponding to 1750 hours yearly: during' this· 

time the terminal must be considered as switched 

on and working. 
'· 
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The volume of work actually carried out daily 

can be estimated in·: 

- characters operated on keyboard - 40,000 to 

60,000 

- characters recorded on tape - 80,000 to 100,000 

The assistance of the operator to remedy any 

possible breakdown (dirty tape unit he~d) must 

not exceed one interventio~ every 4 days. 

Possible machine failures, which have not Leen 

pointed out by the control systems must not 

exceed the frequency of l non-checked failure 

every 10 million handled characters, witi1 a 

confidence level higher than 90'i~. 

1.2.4.3 Reliability 

Considering the average utilization fixed for 

the unit DE 521, the periodically and the times 

foreseen for the intervention on failures ~1ould 

be: 

- average time between failures: MTBF - 1000 h, .. 
equal to about 1 intervention everv 8 months 

~ .. ~ 

, . - average time for repair: MTTR - l h. 
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This time includes the time required to 

diagnose the failure and to replace the out 

of service module. 

' These are data fixed as an obj~etive to be 

reached in less than one and a half year's 

production. 

With a confidence level higher than 90'/. 

"C'he minimum value acceptable at the beginning 

of the average time be-tween failure is 

MTBF - 750 h. 

1.2.4.4 Repair Costs and Spare Parts 

'rhe annual total cost for repairs, tu.kiny into 

account the cost of ldbor and spare parts and 
I 

the pertinent inactivity, should not exceed 

10% of the equipment cost (minimum dur.::\tion 

10 years). The minimum life span of t~c parts, 

for which an anticipated replacement is fore-
' 

seen, should be of at least 1000 h. 

1.2.4.5 Maintenance 
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1.2.4.S.l Preventive Maintenance 

Average time between preventive maintenance: 

MTDM • 500 h. equal to about 1 intervention 

every 4 months. 
' 

Preventive maintenance operations irclude all 

.the technical operations which cannot be 

carried out by the operator. 

It will be possible: 

- to remove the machine enclosure completel·r 

with just the help of a normal screwdriver 

- to operate the machine without cover 

- to have access to all the necessary elect·ri-

cal signals. 

- to remove the component units with the use 

of normal tools. 

TJ1e ordinary electrical parts must Le easily 

obtalnahle and easily interchangeable. 

1.2.4.5.2 Repair 

To be specified by agreement between ; livetti 

and Sycor service people. 
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1.3 

1.3.1 

1.3.2 

'· 

Functional Specifications of DE 521. 
Model with First Option 

System Organization 

System block· diagram is shown in Figure 2. In 

this diagram are indicated the bas.i.c modules 

of the system, the logic data flow, and 

control functions. 

Keyboard 

Program 
Buff er 

Logic 
Unit 

CRT 
Display 

Figure 2 

2nd Cassette 
Rec./Repr. 

1st C';issette 
Rec./Repr. 

Data 
13uff er 

The first option consists of the second cass-

ette recorder/reproducer model CRRln and 

associated functions. 

Basic Functions 

The basic functions of the machine equipped 

with the first option are: 

- DE 521 model functions 

- Pooling 

- Selecting 

• 
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- 2nd cassette search 

- 2nd .cassette rewind 

- teachinq 

- flip-flop operation with the lst~assette 

Pooling 

The machine permits the full transfer of the 

recorded data, from the second cassette to 

the first. 

This transfer is independent from the program 

present in the machine. 

The transfer happens through the delay line 

. 
memory, and under parity control. 

If a reading error occurs, automatically the 

record comes back and is repeated. TLc record 

is repeated for a maximum of 1 time ~nd 3fter 

being stopped, generates an error alarm. 

{Error L~mp). 

The data transfer, from the delay line memor7 

to the 1st cassette recorder/reproducer 'is 

done under the read-after-write check, wi.l,'.t 
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1.3.2.2 
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the same procedure of the key-entry operation. 

The operator may continue the pooling operation 

by depressing error reset and the Pooling key. 

ii 
Transfer of data between cassettes i::1 in one 

direction only. 

Selecting 

The machine permits the selective transfer of 

recorded data, from the second cassette t-o 

the first. This transfe:: depends from thu 

program present in the machine. · 

The transfer happens through l:he dela.y line 

memory, and under parity control. 

lf a reading error occurs, automutic.:illy the 

record comes back and is repeated. •rr.c 

record is repeated 1 time, and after l·einq 

stopped, generates an error alarm. 

If, after the reading head is cleaned, the 

error persists, a technical · intervent.ion. shal 1 

be needed. 
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The data transfer, from the delay line memory 

to the 1st cassette recorder/reproducer, is 

done. under read-after-write check, with the 

same procedure of the key-entry operation. 

The transfer may be done only by selected 

records. on the first cassette are trans-

ferred only the record with the same predeter-. 

mined field. 

The selecting program shall be loaded as the 

procedure is the same as the searching pro-

cedure, typing in the delay line memory the 

charact;eristic field, and depressing the 

pool/select key. 

Transfer of data between cassettes during 
,; . 

selection is in one direction only. 

1.3.2.3 2nd Cassette Search 

The second cassette search operates as the first 

cassette search and is used basically- for 

program searching. 

1, 
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All tape controls applicable to the 1st cass-

ette are also operative with the 2nd cassette 

when the 2nd cassette is selected. 

1.3.2.4 Flip-flop Operation with the First Cassette 

When with the 2nd cassette, one or more of the 

other options are present, the 2nd cassette 

automatically shall operate in flip-flop with 

the first cassette in the following cases: 

- conversion 

- transmission 

- reception 

printing 

1.3.3 Basic Modules 

1.3.3.l Control Key KeyLoard 

The control key keyboard shall }>e modiricd Ly 

adding the following keys: 

J!ool/Select 

Pooling is accomplished Ly using a search 

identifier common to all records. (Clear Screen). 

Tape l/Tape 2 Keys 

Depression of either Tape Key selects the 

respective cassette recorder for all ens~rlns 

single operations. 
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1.3.3.2 Second Cassette Recorder/Reproducer Model CRRlB 

It has the same characteristics of the 1st 

CRRlB cassette recorder/reproducer. 

1.3.3.3 Cassette Tape 

It has the same characteristics of the cassette 

tape used on the 1st cassette recorder/reproducer. 

The cassette tape is interchangeaLle between 

the two recorder/reproducers. 

Normally the.cassette tape used on the 2nd 

cassette recorder/reproducer contains the 

recorded programs, when the machine work 

·requires a frequent change of programs. 

'' 
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