


"Philips Usfa Brolet I", type Nr. Us 8020,
with teleprinter and checking counter unit.

Fower unit for
"Philips Usfa Brolet I
type No. Us B020.
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GENERATOR FOR RANDON SERIES OF SYMBOLS IN THE 5-UNIT COLR
“PHILIPS USFA EROLET I", TYPE NR. Us 8020.

1, General, 2
The "Brolet I ejuipment has been developed by the Netherlands
Covernments Luboratories and is in production with "Philips
Usfa ¥.V." at Bindhoven,
The “"Philips Usfa Erolet I", type nr. Us 6020 is an eleoctronic
dgvice, having the character of a roulette (Blectronic RQuLETec)
destined for the generation of random serics of symbols in
the S-unit code.

. It iz used in combination with one or more telaprinters - which
cen be equiped with perforators = and/or with detached perforators
to lay down the results of the lottery.

A1l 32 posaible symbolz of the S unit code are avsilable for
the Erolet I to compose the random series from, At will,
however, the possibilities for the Erolet I to choosze from can
be limited to any combination of ecymbole to be designated
arbitrarily by means of corresponding switches.

The symbols generated by the rouletite can be delivered to the
receivers (teleprinters, perforators), either in the form

of a continuous series or according to a definite pattern,

2. Comatruction,

A vertical frame carries a mounting plate, or which plug=-in

unita are fixed. On the rear-side of the plate boxes are mounted
sontaining the diodes. A pertinax plate parallel with

the mounting plate and in front of it keeps the plug-in units

in place. The electronic tubes of the units are located on the

front-side of the pertinax plate. A metal case envelopes the

combinstion. The space inside this case i3 divided in three

compartments by mounting plate and pertinsx plate.

The inner compartment is cooled by means of a ventilator, in

order to prevent the temperature from rising too Righ,

The front of the case comprisea a doer, which can be closed

@ith two Xeys and behind which the control panel is situated.

The door has an opening for the confrol key, the start-stop
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gwiteh and the neon lamp, which glows when the ejuipment
{5 switched on (See Tig. 1, framedpart). The rest of the
switches on the control panel can only %e reached after the
door has been unlocked, Therefore unauthorized personnel is not
in the position to make changes in the adjustments.
The connectionz with the pewer unit, the reproducers and w»ith
a separate box containing 33 checking counters pass through
the case at the rear end,
The dimensions (h x w x d) are &
525 x 685 x 325 (mm) (24,56" x 256.2" x 12.4") (Brolet I proper)
550 x 535 x 415 (mm) (20.5" x 21.1" x 15.3") (power unit)
355 x 470 x 160 (mm) (12.2" x 18.5" x 7.1") (counter unit)
The weight of Erclet I is about 50 kg (132 1bs), that of the
power unit iz about 85.5 kg (130 1bs), of the counter unit 17.2
kz (38 los).

3. Electrical outlaye
Pig, 2 gives the block disgram. The Erolet I comprises 69 plugein
units, 38 electronic tubes and 454 diodes (rectifioer cells). Further
there are o small number of relays of which one in the apparatus
proper, the other ones serving secondery functions. Thse eguipment
alse comprises « thorme switeh, interrupting the power supply
in cuse of overheating. The "Philips Usfs EBrelet I" type nr
Us 8020 is adapted for ac meins, 50 or 50 ¢/sec, of 110, 127
or 220 Volta, The generating apeed of the Erclet I can be
chesen to be 354, 400, 500 or 800 symbols per minuta, corresponding)
with speeds of 45.5 50 75 or 100 bauds of the receivers used.
The equipment can be adapted to receivers of 40 milliamps and
those of 50 milliamps by simple means of awitching.
The power conauaption of the Erolet I ejuipment ia about 400
Wwatts,
Adpizaible msine voltage flustuations s (- 20%, + 10%).

4+ Cperation, 3See figs, 1 end 2,
2y means of the selectcr switch at the lower left hand side
{fiz. 1) the ¢quipment ic adapied to the apeed of the printer
(or gerforator) i.n. either 45.5 50 75 or 100 hsude (signals
of 7.5 unita). At 50 bauds e.g. the eguipsents produces
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400 characters per sinmite.

At this position of the selactor switch (50 bauds) the
freguency of the generator G3 (see fig. 2), controlling the
transmisoion apead of the egquipasnt, csn Ye checked,

For this purpose a builtein neon lasp and an standard teleprinter
tuninz fork supplied with the eguipmeat are utilized. Adjustment
takes place by means of a potentiometer (lower right hand side
of f£ige 1)+ A switch located between this potentiometer and

the selactor switeh for the transaigsion speed can be put on
*40 milliempa” or "0 milliamps" depending on the iype of
receivers used,

The position of the second switen from the left (fir. 1) &n

the upper row determines the form in shich the key text arpsars,
1.9, 83 3 continuous seriecs of characters or according to a
patteorn. This pattern then consists of blocks of 10 lines,

#ith 10 groups of 5 characters in every line., In case "pattern®
has bsen chogen it iz possible to determine with the firet
saiteh in the upper ros whether the teleprinter will work in
the letter- or figureshift, The third switch desermines whether
there will ba 9 or 5 line gpaces between the blocks. By meana
of the last two suitches fn the upper row the operationsl
signals for the carriage of the teleprinter receiver after each
line in the blocks can be chosen.

The cholce %s between 1 “carriage return, line feed™, “ocsrriage
return, line feed, line feed™ and "carriage return, line feed,
carrisge return”,

In both cazes, i.e. with production of the characters in o
continuous series as well as when production according to &
pattern has daen chosen, the different symbols to be used for
the key must be selected, whioch is done by means of the 32
switches at the right hand side in fig. 1. Por production in

a continuous series one odviously is completely free in hiz
choice. In the cther case - production in patiera form and
especially for page printing - it is neceseary to restrict

the choice to the characters of either the letter shift or the
figure shift. The choico of the form of presentation and the
selection of the symbols used will devend on the applicaticn
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envisaged. Az an examplsa, tape punched with random continucus
geries composad of a1l 32 characters is especially suitable
for use as key tape for 32 character "on-line" erypto systems,
Obviocusly, for use with all-letter eguipment, one has to limit
the choice to the corresponding symbols.

After the sclections described in the preceding part
of thia paragraph have been made, the docr of the case is
closed snd the equipaent csn be put in operation.

The power supply unit is gwitched on separately, after which
the neon lamp on the Brolet I lights up. Then, with the only
visible switch on the locked “Erolet I" the eyuipment is =
atarted. If necessary, the pattern device can be brought in

the zero position by means of the contrel key (CK, fig. 1).

Bunctioning,

The roulette proper (32 step ring, sve f£ig. 2) consists of

32 electronic clements connected in the form of a ring, Each
of the clements correaponds vith a certain symbol.

The elements not selectad via the suitches O - 21 are o xcluded
from the rotsztion of the roulette. The 32 ring olements are
connected with a static electronic code converter (fig. 2)
which - over its 5 torminals - delivera the correct 5 signal
elements for each ring clement as chosen at random. The choice
takea place through the rouletts sach time receiving impulses
from the generator Gl during a definite period, whereas the
froguency of thia generator has been adjusted st random, (The
randoa cholce of tho syabols therefore does not take place

by impulses of fixed frejuency produced during a random period
of tizme, beocause that would sllow less variation and morsover
the symbols would not be delivered in a definite rhythm),

Ir case the squipment has been gwitched on 50 bauds, the
generator Gl functions during a definite period of 140 milli-
seconds, is then stopped during 10 milliseconds and again functicna
during 140 milliceconds, etc. The random adjustment of the
Trequency of Gl iz obtained through Gl during the stopping
pericd being connected sith = noise generator 82, The latter
comprises a2 gas diode, the "rvise” of which is amplified.
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The value of such 2 noise potentisl varies at random with

time. The frequency of Gl is proportional to the potential

on a condenger. Every time during the 10 milliseconds' atopping
period of §l, the noise generator is connected with this condenser,
the potential of which follows the noise potential.

After discoanecting G2, Gl functione during 140 milliseconds

with a potentisl ejual to the nclse potential at the moment

of gwitching-off. In this way it is made asure that the frejuency
of G1 in each 140 milliseconds' working period will be fully
independent of that in the preceding one, The frequency can

vary between 8 and 40 kc/sec. The langths of the working and
stopping periods of Gl are controlled by & generator ) and

a 7 step distributor. Por 50 bauds G3 has a freguency of 50 c/sec.
Ispulses from G3 control the 7 step diotridbutor and the latter
controls the awitch batseen 81 and G2 via a relay. During the
etopping of Gl the 5 signal elements of the symbol corresponding
with the last ring-olement having received an impulse from G1,
appear on the 5 terminals of the code~converter (fig. 2). Via

an electronic switch, these aignal elements are put on a tize
base controlled by the 7 step distributor, and then are transmitted|
to the reproducer(s) in segquence of time.

In cage the ejuipzent hus been put on "continuouz” (fig. 1)

the electronic switch stays in the position indicated im fig, 2
and g continuous sories of signals &s delivered to the
reproducer(s).

If, however, the eguipment is switched for obtaining a pattern,
the delivery of aymuols from the code converter tc the time
base does not take place continucusly. In that case, after
every cycle, the 7 step distribulor gives an impulss to a
counter indicating that a aignal has been produced. This counter
controls the position of the elcironic switch., The latter is

in the left hand position after the control key CK has been
pushed in, eo that the time base is no more connacted with the
code converter but =ith the pattern device, This device first
#ives » preaabdle stretch built up from several tizes "5 blank",
“carrisge return”, "line feed", seversl times "lettevs” (or
"figures" as the case may be; facilitating the tape to e torn
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off afterwards), 5 or O timea "lines fsed" (space betmesa the
blocks), a number of times "5 blunk" (space for mumbering the
tape), saveral times "letters" (as mark for correctly putting
the tupe on the tape resder), then “carriage return", "line
feed", after which the electronic awitch will come back in the
position given in fig. 2. After 5 signale the counter will
put the switeh back again to the left hand position, Now the
pattern device takes oars that 2 times "space™ ig transmitted
to the reproducer, after which the electironic switch falls
back again in the position a8 given in fig. 2. Thie happens
9 times. The 10th time, the pattern device gives e.g. "carrisge
return” and "line feed“, After 10 lines of %ext have been
produced, the pattern device agaln gives the preastle stretch
and a new block begins.
(In the preceding paragraph tze form of the pattern chosen for
Erolet I, iype no. Us 8020 has been described at some length,
It will ba underatood, however, that changing the pattern
prograa is fessible and relatively simple).

Shecking,
If so desired it is pessible %o ewitch in 33 clectro-mechanicsl

counters {connection indicated by dashes in fig. 2). 32 of
these count the number of times that eash symbol has been
produced, whereas the 33rd counter totale the number of symbols
delivered. The counters can easily be reset on zers by hand,

Security,

Por thiz purpose the thermo ewitch and a security relay have
been iatroduced, The first one disconnects the e uipment from
the mains in case the temperature would bocome too high through _
any accidental csuses The securily relay stops the Zrolet I

in case £t notes that the frejuency of the generstor Gl has
stopped changing.

Sumsery.
The “Philips Uafa Erolet 1" ejuipaent in combiration with

teleprinter{s) and perforator{s) produces random series of
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pattern.

The




