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3 The total operation of the computer is centralized in

Operation and Control the digital control unit DBG 771. By means of push-but-
tons and rotary switches on the front plate, all diffe-
rent functions can be controlled for selection of the
computing elements, setting of timers as well as of ope-
ration and program modes. Special control circuits are
provided for all different operation modes, which need
not to be established by patching freely programmable
elements, but by depressing a push-hutton only.

The control possibilities of the computer can be con-
siderably increased when further using a digital adapter
unit, permitting a farmost automation of computing and
output processes as well as an individual control of
integrators and stores.

Except the decoding circuits for the selection posi-

tion, only digital circuits are used for the control

unit. To avoid explanation of technical details within

this section (operation and control) the whole functio-
. nal description is given in the technical manual.

The control unit contains three functional groups:

1. Selection
2. Time selection
3. Control

To each functional group, push-buttons or rotary swit-
ches are assigned whose allocation to the respective
functional groups is definitely determined by means

of a respective designation on the front plate (see
annex!} .

Additionally, the control unit contains:

4. two push-buttons for central overload
indication and random overload stop

5. Zero-instrument for balancing of the
operational amplifier by means of two
respective push-buttons and balancing

. potentiometers.

The control unit supplies the respective signals for
connected output devices and for a possibly connected
digital adapter unit. Further explanations to 1.)=5.)
are given in the following.

The functional groups "Selection" and "Control" can be
remotely controlled by digital signals with respective
coding. In this case, the push-buttons must not be
actuated but indicate the arrival and lenath of the
respective signals when illuminated.
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Such remote control is possible when using the computer
within a hybrid computer system, i.e. when used in com-
bination with a digital computer via a hybrid coupling
unit or when connecting a punched-tape control unit

LSZ 100.

All push-buttons of the control unit are normally
locked in depressed position and simultaneously illu-
minate. The push-buttons within one push-button row
thereby release each other. If, however, the remaining
push-buttons within a row should remain in their po-
sitions, the respective individual push-button can be
released by slightly depressing this push-button or
another one of the same row. After activation of a
push-button function, the respective push-button illu-
minates irrespective to a locked position or not (e.q.
when used in combination with other push-buttons, au-
tomatic run, remote control). They again extinguish,
after their function is interrupted by depressing
other push-buttons or caused by automatic control.

Any exceptions as to the locking and release of push-
buttons are mentioned in the respective descriptions.

The selection push-button panel is combined within

a special panel, designated "selection". The selection
also includes the operation of a digital printer.

Also connected to the panel is the respective panel
for setting the values for servo-set coefficient po-
tentiometers. The selection panel contains all push-
buttons for decade selection of the computing elements
and six control push-buttons provided in the lower
left-hand panel field.

. The dynamic behavior of the computing element changes
. during selection because of the connection of the
. measuring line.

The selection panel contains one push-button row with
six push-buttons, designated P and V, as well as two
rows with ten push-buttons each, designated 0...9.

By depressing a push-button, other push-buttons within
the same row are released. For single push-button re-
lease, a slight touch must be applied. The whole panel
serves for selection of a maximum of 600 computing
elements of three computer racks (three analog patch
panels) with 200 selectable computing elements each.
However, the system must be a combination of a master
computer equipped with control unit DBG 771 and one

or two slave computers without own control unit. Com-
puters with own control unit DBG 771 being switched
in-parallel do not permit a selection from a second
control unit, but in this case must be equipped with
an adapter control unit BDZ 801 instead of DBG 771.

Of the 200 computing elements that can be selected on
each analog patch panel or computer rack, 84 are co-
efficient potentiometers, 9 are controllable supply
voltages, whereas 100 are other elements, such as
operational amplifier, multipliers, function generators
and special addresses. The remaining positions are not
occupied.
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Address Indication on
Digital Voltmeter
Display

The two-decade panel consisting of two push-button

rows with ten push-buttons each, designated 0...9 per-
mit entering of 100 address positions between 00 and 99.
Coefficient potentiometers and supply voltages thereby
are selected via the push-button "P", whereas for amp-
lifiers and other computing elements, push-button "V"
is used. Three pairs of push-buttons "P" and "V" are
available, designated 0, 1, and 2. The push-button pair
designated 0 serves for selection of all elements of
the computer in which the control unit is arranged.

The push-button pairs 1 and 2 are for selection of ele-
ments of the slave computer 1 or 2, which are not 5
equipped with control units.

This means, that an address for selection consists of

a letter (P or V) and a two-digit number between 00

and 99. The tens position of the address thereby desig-
nates one of the ten fields of the APF, designated 0

to 9, whereas the unit position of the address defines
the output of the computing element or a special con-
nection within this field. The unit position always
corresponds to the jack designation of the field. Since
equal computing elements also have equal unit addresses
(exceptions possible only with center fields 2 and 7).,
the addressing system is easy to learn.

Part of the selection is the digital voltmeter display.
After entering an address, it appears in the address
field of the digital voltmeter. Thereby, a few modifi-
cations are possible. E.g. the address is indicated with
three digits, containing the leading computer number

0, 1, or 2 according to the computer address (or APF-
address) for which the push-buttons "P" or "V" were
used.

The computer further contains a real feedback for the
selected computing elements, which is based on a letter
designation. If, for example, no computing element is
available under the selected address (e.g. with partial-
ly equipped computers) the indication of a leading
letter in the address field of the digital voltmeter
does not take place. In all other cases, a letter
appears on first position before the three-digit add-
ress, according to the following table:



Depressed Code Selected Address

letter letter computing tens units
push-button element nosition position
P P Coefficient 0 =9 0E = 79
potentiometer (without 2 and
7)
2; 7
P K Supply
voltages 0 -8 8
A" = § Integrator,
complementary
integrator,

store, comp-
lementary store,

open amplifier g =9 01,2y
v S Summer,
open amplifier 0 -9 0 -5
v S Inverter of 2,7 7
electronic
resolver
v M Modulation 0 -9
multiplier (without 2 and 7,8
7)
\' F Variable
function 0 -9 9
generator as (without 2
s inverter and 7)
v Z Selectable 0,2,4
jacks on 5,7,9 6
APF
on DPF 7 9

For example, the selection of V (0)11 causes an address feedback I011 or S011,
depending on the respective operational amplifier being programmed as integrator
Or summer.

An exception is given with the servo potentiometers, (units position 051:2:5,6,7)
In this case, the feedback "P" is not provided by each single potentiometer, but
by the respective potentiometer unit comprising 9 or 10 potentiometers each.




L Sl [ s
Control Push-Buttons
for Selection

Six push-buttons in the lower left-hand panel field

are provided for special tasks in combination with auto-
matic selection or output of ocutput values of selected
computing elements via a connected digital printer.

The push-buttons are explained in the sequence of the
coupled functions:

a)

b)

4.

Push-button "Hand" (manual)

This push-button must be actuated prior to all selec-
tion of addresses which are to be entered manually.

Push-button "Aut." (automatic)

The selection system contains an automatic selection
during which a block of succeeding addresses is
scanned subsequently. The block length is 100 posi-
tions maximum. As start address, any address can be
taken. For operation of the autmatic selection sy-
stem, the following must be observed:

Depress push-button "Hand" (manual) and subsequently
enter the start address between 00 and 99 via the
selection panel.

Depress push-button "Aut." and wait unitl illumina=
tion of the push-button lamp after arrival of the
first selection clock. After one second, the automa-
tic address scanning is started. It is continued
within a 0.5 Hz-clock. On the digital voltmeter dis-
play, any two seconds the complete address designa-
tions of the computing elements subsequently appear
together with the output values being indicated

for visual observation. If a digital voltmeter dis-
play is also to be print-out, refer to the respec-
tive explanations given under push-button "Print-on".
If no final block address is pregiven, the automatic
system continuously scans the addresses until rea-
ching position 99, then returns to the start address
and remains there.This address scanning is also in-
dicated via the subsequently illuminated address
push-buttons. The push-button "Aut." again extin-
guishes after termination of the scanning, and the
lamp of the push-button "Hand" (manual) again illu-
minates.

If after depressing of push-button "Aut." and auto-
matic start any final address with higher number

is entered, the automatic system interrupts the se-
lection after reaching this address. See also the
notes under point 2.

Also in case of automatic selection, the respective-
ly selected address is indicated by illumination of
the respective push-buttons.

The automatic selection can be stopped at any time
by depressing the push-button "Hand" (manual), cau-
sing the selection to go over to the entered add-
ress.
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6.

c)

d)

The automatic selection can also be interrupted by
depressing the push-button "Stop". In this case,
push-button "Aut." remains illuminated. After de-
pressing the"Stop"-push-button, which also illumi-
nates, the digital voltmeter is operated periodical-
ly. When again depressing the push-button "Aut.",
the automatic selection continues from the stopped
position to the entered final address or until 99,
with return to the start address or to address 00,
if no push-button was depressed. Further notes see
point 2.

Push-button "Stop"

See also push-button "Aut." point 6. The "Stop"-
push-button cannot be released by depressing the
push-button "Hand" (manual) which causes the selec-
tion to go over to the respective address being en-
tered.

Push-button "Print-on" (printer on)

For print-out of addresses and measuring values
being indicated on the digital voltmeter, a digi-
tal printer can be connected to the computer. When
depressing the push-button "Print-on", a print
instruction is supplied to the digital voltmeter
together with a certain measuring instruction, which
become effective. At the following time points:

1. During operation of the automatic selection
(push-button "Aut."depressed). Each automatically
scanned address is print-out by indicating the
complete address feedback and value. The scanning
clock thereby increases from 0.5 Hz to 2 Hz, so
that scanning, indication and print-out of an
address position takes place within a 0.5 s-
period. If no address feedback takes place, i.e.
element not available within the system, the po-
sition will not be print-out.The manually entered
start address also is not print-out at the
start, but after termination of the scanning se-
quence, after repeated return to the start add-
ress. E.g. in case of 100 positions, print-out
of start address 00 takes place after reaching
position 99.

When entering a final address, no return to the
start address will take place, and thus also a
print-out will not occur. A desired print-out
must then be initiated by shifting the start
address by one position. Print-out of start add-
ress 00 with subsequent entering of a final add-
ress is not possible during automatic mode, and
must be individually carried out by depressing
the push-buttonPrint-instrior via the digital
adapter unit.

2. During program modes "Repetitive computing" and
"Automatic iterating computing”.
Print-out takes place at the end of the preset
computing time. Print-out of address and address
value thereby takes place within the phase Hold,
(which must be given for at least 100 ms) follo-
wing to the phase computing.
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Programs of the
Digital Control
Unit

3. Automatically after each terminated setting of
a servo-set coefficient potentiometer.
Setting of the potentiometer value takes place
via the setting panel, whereby the setting pro-
cess i1s initiated by depressing the respective
push-button "POT" located beside.

Then the respective potentiometer address and
the value reached by the servo-set potentiometer
is indicated on the digital voltmeter and print-
out via the printer (not however, the entered
potentiometer value).

e) Push-button "Druckbef." (print instruction)

By means of this push-button, print-instructions

can be given at any time. In such a case, the re-
spective address being indicated on the digital volt-
meter is print-out together with the address value,

if the push-button "Print-on" previously was actuated.
The push-button "Druckbef." (print-instruction) is

not locking and therefore must be again actuated for
each print-out. A parallel print-instruction is
possible from the digital adapter unit.

f) Push-button "Extern"

After depressing this push-button, all other push-
buttons of the selection panel become ineffective,
which also applies for the setting panel of the
servo potentiometers.

Simultaneously, a switch-over takes place to exter-
nal address input by using digital signals, which
can be connected via a jack provided on the rear
side of the control unit. Input of servo potentio-
meter setting values is possible via a central
setting line (e.g. from a hybrid coupling unit).

By depressing the push-buttons "Hand" (manual) or
"Aut." (automatic), the effect of the push-button
"Bxtern" can be cancelled. Normally, the push-but-
ton "Extern" is used within hybrid computer systems
or when using a punched-tape control unit.

The digital control unit contains fixed-wired programs
for control of integrators or stores. A detailed des-
cription is given in section 3.3. In the following,

a general survey is given.

On the front panel of the digital control unit, there
are two vertical push-button rows arranged within a
field, designated "Control".



The following programs can be set via the left-hand

row:

Program Push-button
Continuous Dauer
Computation with Hold mit Halt
Repetitive computation Repet.
Autmatic iterative computation It.aut.
Manual iterative computation It.Hand

The following operation modes can be entered via the
right-hand push-button row:

Operation mode

Push-button

Pause
Compute
Hold

Continue

Pause
Rechnen
Halt

Weiter

After depressing the push-button "Compute", the selec-
ted program is started, beginning with a 1/0-edge of

the basic clock. Thereby, a delay time
0.5 and 2 seconds (see Fig.

relay switching times.

t, between

3.2.1/1) is given due to

Push-button
Push-button Push-button p e
o S Hold"” or
"Pause” Compute “Pause’”
depre i
depressed ssed depre
—At I—.- Program run —e
Machine time
»

Fig.

:

3.2.1/1 Program start and program end




A program is characterized by a certain phase se-
quence. One distinguishes between:

a) Phase Pause 1, phase endurance T_1

P
Phase Comnute 1,phase endurance TR1 with normal inte-
grators
Phase Hold 1, phase endurance TH1
b) Phase Pause 2, phase endurance TP2
Phase Compute 2,phase endurance TR2 with complementary
integrators
Phase Hold 2, phase endurance THZ

For the programs "Continuous","with Hold", "Repet." on-
ly the phases of group a)are of importance, thereby
index 1 can be omitted. During a phase,the control sig-
nals of the active control lines (e.g. r, h, r, h, ZG1)
have a constant value of binary 1 or binary 0.

The phase endurance is set on the digital control unit
in the respective field designated with"time selection"”.
The upper field half thereby is used for the phases

of group a), with phase endurance T_ 1, TR1’ TH1 or TP
T., T.. The lower field half is progided for™” the 4
pﬁaseg of group b) with the phase endurance TPZ, TRZ,
THZ, respectively.

In the following, the programs of the digital control
unit are outlined:

1) Program "Continuous computation”
The program starts with the Pause-phase, followed
by a computing phase, which is unlimitted by the
program and thus is not depending on the setting of
the timers.

2) Program "Compute with Hold"
Program run: Phase Pause, phase Compute, phase Hold.
The Hold-phase is independent from the timer setting.
It can be terminated by depressing the push-button
"Continue". Then, phase Compute and phase Hold are
following.

3) Program "Repetitive computation”
The program consists of a sequence of same cycles.
Each cycle contains three phases in the following
time sequence: Pause, Compute, Hold.

4) Programs "Automatic iterative computation" and
"Manual interative computation".
These programs consist of an alternative sequence
of two cycles which are controlled by a normal and
complementary computing circuit.




















































































































































































