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a teleprinter text by combinations of allow-
able characters at the transmitting end so that

- the transmitted text does not contain any

unwanted characters. The - unwanted charac-
ters are then recovered at the receiving end
by detecting the transrmtted combmatlons of
allowable characters. :

."This: method has, however, the drawback

' that it can not be used in connection with

the usual automatic transmitter on the tele-
printer printing and punching the cipher
text, as the unwanted chardcters are not

[Price 5s. 0d.]

ment the enciphered text does not mclude the
characters ALL SPACE and FIGURE
SHIFT, in which at a receiving station a
recelved message is automatically deciphered
to give a clear text by processing that mess-
age with key material corresponding to that
used at the transmitting station, in which
after said decipherment the character LINE
FEED (or CARRIAGE RETURN) is auto-
matically converted into the character FIG-
URE SHIFT, while a single CARRIAGE
RETURN (ot LINE FEED) character re-
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I and REG II respectively. Both .registers
have 15 stages, REG I has twelve of these
situated in block 10 and three in block 12,
and REG II has twelve stages in block 11,
and three stages in block 12. The non-linear

feed back logic for both registers is situated .

in block 12. It will be seen from the block
diagram “that the two outputs from the
registers are added together ‘modulo-2 -and
that the resulting sequence is stored in REG
Z in block 9. During enciphering or de-
ciphering the two registers are shifted, .in
order always to present.a fresh key character
in REG. Z. All the outputs from the two
registers are fed to separate columns on a
pinboard. Which outputs to use for the non-

b) It works as a feed back shift register with
each stage comprising a module-2 "adder
“and a flip-flop, where any output can be
connected to any input by means of solder
connections on the code plug shown to
the left, and these connections are made
such as to result in a maximal length
sequence 25—1=31. This behaviour is
'symbolized in Fig. 1a by the X coming
through plug A to the left through the
modulo-2 adder in block 1 and through
'Ehe input logic ‘in block 2 up to the flip-

op.
It is -also possible to set each bit of the
3<bit ‘register REG X to the result of -the
modulo-2 ‘addition of ome bit in REG X
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twice if an unallowed character is detected.

Start procedure '
As explained earlier, 6 characters are
needed for providing the main feedback shift
registers with start information. These 6
characters are inserted in front of each
message to be enciphered and are -selected
either at random or accordmg to some list
‘giving long cycles in the™ key generator.
These characters are enmpha:ed before trans-

* mission by using an initial" settmg of the

60

main registers pmboard as

from the -
mentioned earlier. :

each main block. The terminals are further-
more provided with ~ designations so that
their interconnections should be readily
understood. "

In nearly all of the main blocks there are
indicated suitable test points. These test
points -are deslgnated TP1, TP2 . .. TP5
and ‘will not be descnbed further.

In the main blocks there -are used logical
symbols which dre described in detail in con-
nection with the symbol diagram, Fig. 6.
All of the logic' blocks are provided with
codes' which are individual for each main
block, The flip-flops are in addition provided

110

115

120

-



Bef ore the programcounter Kis stepped to 2f. The counter J, conprising

t he stages K5, the content of the register X is checked.
j[err]-j[err], is stepped once for each conplete to determ ne
whether— 1T can be transmited cycle of the counter I. 35 to the
line. Gates D1 and. A2, block 2, Fig. The pi'nboard PB, Fig. 1g, hlg”l
stores 100 - I d, check V\/net her the regi ster contains the

i nformation on how to set the. regl sters REG# characters ALL
SPACE" or FIGURE | and REG |, ﬂ’/ 2819*’ f, g, h, i, initially. g

SHI FT, Isesoectlvel y and& if it doeg? ¥ ssi bl e

settings: I d i@ sbout2Bd! tal LRing ?ﬂe‘“z RERLEEs DOIMEnAO FrbifiNle5
initi af%eé{%&wﬁgﬁ&?ﬁgbﬁ bbIOr.. CI- p‘ilerl N@plocf 8 40 of register X
will then beBlak I,tFlngas, & foongnins fﬁe p@hanfactmbck WmmhFxgarR, sgl bcteenhinst 0 gi ve

105 module Eﬁkﬁ%g* b‘ﬁﬁ%rlm regire gating aiewiss e They ate cycle
| engt hs ?neé%ef%"’%eﬁ Rlg Qowest gate Cf? o m‘ﬁ’gﬂ?fnﬁt gpned in
t he count ercémpris&r thiee i mm-]gatesami A;,[Mr]m,h [f&fl the k&Y Qg&mu enelb®E [ th

nor mal cycl e ofitpats piasechpsin P - encri]tlmnngd aod ﬂdmhsinar tmoghr ox;edur e and
det er mi ng ‘ée}gtedug"wg‘ %}‘ B% ;“’%{fv g% Euse p05|t|on when to
feed the r CIT L RE ke lthe lower ch er z)swﬁytgf;%at.,gcal |y

bypassed. |onftmer n@m odder of each palr can have  stages zl_ . 'nus peglster normiafty

inthis equﬁsmﬂﬁ’ t | OUFEE| geires o) teﬁmelsrfaiKnofcﬂ.meIZx gt dral|
gover ni ng g% & ’E%S%%i g&?‘f%llﬂg? oo in ¢ J6Fial o e R | | %oce-ss can
functions i NBbdke2 QQHPNRNE doﬁtalﬁ'seﬁlk\ﬁi)d ;fmdam parallei form f \A@Mﬁtdaﬂ 80

transmitt ediopsp Xl andeassqéletedmecmanTIQS t érR)sBlo&kI atﬂ.«ro in bl ock
5, ﬂp—@e& feedbgck s In bl ock
5is al sg G rl,imon elem I‘%E& r “used when
it is a cmmm;,hmhuﬁ used as an 85
charact er wisidctor deimmrpm Inr eﬁﬂmmelu t:memﬂedaateemragd feglstéredlhhg phefstaops of t he

key gener at t circuits to the %ﬁ% Kr—X, block  procedure. regl sters
S rp bR 5 R St e edad m cter o

to*zero posif i
cont ai ned e fAip-fom Xln-Xs”ﬁbrr mirto m’e Eles tprig@ o 15 bit nonlinear febdBack ity @gi Ster X

i s _transf erpriatrc raFt rregl%%elkﬁﬁglmﬁ@ﬁeﬂmTBEGFilb— 2a, dur-
Dedi pherin @%%W( (<), ’I W‘t al;lftmﬁt mg Ll text

The deci mhermggk o ac%der fst t;,§s WI F, 22 %';mffns cgsct er into
regi ster Xdeahhtbuspglﬁngdn eﬁ:p-ﬁbptdraﬁtsftker BE emh:gr arrhﬁ:]; dnd OMA t(hﬁvlﬁgelgs-
process de oYfewhich prepthet 0 Amphﬁer) which i phowy i dewik tni Fg contact

TP intot °p“s° or storing th et u 0 i s
h o P 9£868UA % 5O 6y %@ &

equi pnengs aised fbrgﬁémﬁf&ﬂ;rmﬁ shaityd) sipHald & oxl)' i nnecuons%n ; SE}D ensure

different: sih:aaltseuug pbthetley gmbmot rqmatles,e afennmeederfmm gztttetnoorbﬂle dedi pbeer ed

of the key gé i ve coun ng%t?iges K F%g Shlfwlg‘ﬂ uﬁ,;%. thpsu%g)e initiate
a cycle of ﬁm Zc, b contams f?lg réaﬁfi%ﬁs enci pher-_
'nput  cadNiofdter rTFo &K Frad | Q7Fd 2device is normally not coﬂn%edﬂ&d&aﬂbd S start

procedure C]IJW‘Epl’&rﬂessctchedf Gt t'aliiedusal amﬂsdltgfmkmm%h e ement onef105
pe.
st eppi ng i nbigsty of telepmgp‘i %t@m‘?ﬁ?@ag;e .l:ig %ilds el gf% ghpr acter to

be deC|pher are

st epped g‘lt OBﬁg@p tz I‘vﬁ&hs&% Kihe 135 Smsertmg key nfhterial mformanon mto the
1,178, 028 i OSC (Clock 13u1se Generatorl)nand RES cquipment. C“des 0“““ mtm% s W@t h t he

progr am cougResr Cifcuith isi ﬂle;nn fﬁmesxlnea?ms 4t hFE 1s ;{%ﬁgﬁﬁéﬁ? ”é) to
rest postB’i‘F%!Etc 6?5@1% eghonm trans erre

tel epringgr f“té%gg wgﬁm‘,n reg'%“pﬁ’érl ng" proqgsg mhImehMVﬁve}aq)d{a@g@per-

rragr’kft TP, FiBpck 4ain ®igl i29 Owhidhe coi@ib thé eprer contacts designated either S or S. 115
“ block OS (One-Shot Circuit ‘ot Monostable These are contacts on a.three position lever
Circuit 'with Short Recovery Time) is switch. The middle position of this switch
Ny shown in “detail in Fig. 3. This circuit is corresponds to rest or clear mode of the
55 used for the timing of the mput ‘cgunter. equipment, The other two positions corres-
- "Block 7 in Fig. 2d; e, f, g h, .contains a. pond to send and receive or enciphering and 120
ring .counter (counter I) w1th three stages  deciphering mode respectively.
is~—i, and another ring’ counter (counter J) Block TP .in Fig. 2a- indicates a tele-
also with three -stages. j,—js. These two pnnter with its transnuttmg contact and re-
60 counters are used fos. governing the start ceiving coil. This is also shown in Fig. 5.
procedute of the equipment. Block 7 also Block TB1, Fig. 2a is a terminal strip, S4 125
contains a binary counter (Counter P) with in Fig. 2a is a toggle switch whose two
five stages C,—C;. The latter is a binary positions - correspond to - single current and
counter ‘used for counting downwards from double currént.operation of the teleprinter,.



formed in reverse order. Therefore, in posi- ping in process, wll be
LINE FEED. As 5 tion K2 of the program counter K, the one w | |

understand, the character 70 nodul 0-2 addition of the content of
register CARRIAGE RETURN has 1T ThtsS way X—and Z wt—be pertormea:
|f the content been made redundant, and the teleprinter of register X

after the nodul o-2 addition is conbination normally used y\ trans-.
equal. to ALL SPACE or FIGURE SHIFJ, mnitting this character is ithstead used
for 10 it is clear that the rmdulo;% % _tlon h&s transmtting FI '
SHI FT. he 75 been perforned L :

the teleprigter | 0, ef pegt rg and
this FI cmeﬁ} o ﬁ?g s Pl it mholc B B ’ffan“ﬁlé’%:’ﬁbgg it A
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the expl a ;msxs ﬁh@acen%xp Erbragmorsscess

The shifti ngosﬁlﬂator, whusheml @ve@(slﬂfupul -reg:gm s performed Description
of the Main ﬁﬂmfnﬂf@ﬁ' 2&;& éi%% 19@‘ ﬁ] ; e oﬂﬂt @Fﬂ 88 t i on K3ﬂ
Finally, b, i % B ' QK4 a
possi bl e » FhE"Ea «ergxcﬁeiaa&@rtewpér%?ﬁ%&s K‘mmmmer K reﬁﬂﬂoﬁl: &1 isoat i on -
of the one pewfliber Tithen Iregme‘arX fcwdxbathk SShildnt Kle mmgeths cylEGofI tla:nahpBIO at the

enci phering itsf P“‘l g, h %
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deci pher eds C%@ ereafter, register X is. place. This-is: necessary because the: apher ’
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t 0 CARRI AGE set to e g1s § E"P"Eeﬁ mupt e:haracters
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s done byo afshl Wefiter T @ited e o nm.l emcaf eFl. one -
shift pul se t dhishiets enmbhelr pmtessr InX SHIﬂTnsho d\natr pety! JesthnA femeiphdred AP%rr],
Alerr] and AP a ‘ec‘tfﬁ Pl‘ 0 P‘o ext §ut Eﬁ)g jr ‘TI’@ﬂf‘he t he
out put signa ;ﬁ“‘ﬂ HIR %‘I inégﬁd exeX after
f eedback i4s smm are a@e@mﬂm glisd qu:hai{ex chagked into t O LI NE
FEED, this eb@ﬁ@uﬂqipggﬁm hmrforaar e“di @@E&E\ T%MO@GPMIQB%:/ Ideans
of a LI ’F—‘@ gﬁﬂ 1 d PB.

& tr
105 or dﬂ)? c&ﬂmachgﬂ Y % bss1ble 1t|1§-as at IH 1g, h,

i, where the 4bw, WRNne blefheseeme éghtbns n e rdharadmegl GECRE-SI gnal .
fromREG | i de mCIPhereCthév %EB&] afeleNEn EI?’ wagh s

3 8?“?’(: 23
st ages Nos. ?mﬁ ’eg tﬁ" dé;slﬁ ot &é‘ﬁmﬁ; oy t:m o LINE -
FEED K andrekt inedsbr X bae® oam Oprégrand 4ountsf) position mpd} apingd s in
t he sanme 6% deft asuj brstseenamldt Othis e proessst lwe#h;ﬁt puliecie ahef ippit registepwages iXgral s 110

ment i oned. THsERSsThig attkips deaog RoBlel | NE Xuydhes progeant, cpmr é%mt'ts% sig@s toC120 B3

and C2 50 FEED frogg ;,eggg pgdback shi ?oﬂn EObski6d, K3, meﬂrgq,l&p]&, S0 1i,
and the conbi rracbegih QMJP it is assumed that a start enciphering. process takes place. The input
procedure which will be explained later, has: register X is now connected as a maximum
60 been completed and that normal enciphering length feedback registér. It will receive a 125
- i$ to-take place. The character to be. en- number of shift pulses  determined by the
ciphered  enters the equipment “serially from  content of the counter P, Fig. 2g, h, which
the teléprinter transmitting centact TP, Fig: is- constituted by ﬂxp-ﬂops C—G. in block
2a--which is energized from the readmg' 7, Fig. 2g; h. This counter is stepped down-




operation is the first of a pair, it is un- fromthe gate C2 is added

nodul 0-2 in the conditionally nodified to CARRIAGE RE- gates E4, Fl to

the output signal Alerr] from TURN in the position K4 of the program
___the | ast _stage REGHferr+i——The feedback signal 115 counter. "FB@'VGV, an

isolated LINE FEED is applied to the register REG1 at the gate'85 s
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I nput Regi SHEFT, respectively, and. hwnml aetiéngs proyused fon
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[err] receiving shift pulses at 50

Hz (for 50 Bauds tel eprinter speed).

b) It works as a feedback shift register with In the two
registers REGI| and REG I each stage conprising a nodul o-Z2 adder, 80
there are wused trigger flip-flops. In a e.g. the gate Hl, and a 3_
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One-Shot Multivibiator
Fig. 3 shows the detailed schematic dia-
gram of block 6 in Fig. 2a. This circuit, OS,
gives the time reference for the teleprinter
input. and output signals. Defined time
intervals are obtained by means of a moro-
stable multivibrator comprising transistors
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system as =~ Fig 4 shows a detailed .schematic of two different current levels. In ‘single current
operatlon the tWO constant current generatots

different circuits in block 5, Fig. 2a, The
upper one is the clock pulse generator, 25 are conmnected in parallel. In MARK condi-

50

kHz OSC. This is an. astable multivibrator
‘comprising transistors Tsl and. ‘Ts2 .and

 associated components, The transistors Ts3

55

and Ts4 are the output amplifiers of the
circuit. The purpose of the diodes D1, D2
and the smoothing capacitor C3 is to avo:d
a stable state with both ‘transistors -cenduct-
ing smulmneously, which can occur with a
conventional astable mulumbrator

Reset Circuit -

On the lower part of Fig. 4 is shown 'a
reset circuit RES ‘whose function is to
supply a DC signal to the key generator feed-
back registers, When one ‘of ‘the input

tion transistor Ts5 will then be conducting
and Ts4 non-conducung The current from
the constant current generators will then flow
through the teleprinter receiving magnet M.
In SPACE condition, the transistor Ts4 will
be conducting and Ts5 non-conducting. No
current will then flow through: the teleprinter
receiviig magnet M. On the - input side,
MARK corresponds to high input signal and
SPACE to low input signal. The transistors
may be of the followin, types:. Tsl, Ts2,
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Ts3, Ts8, Ts9: BSY 95A; Tsd, TsS: 2N -

1893 Ts6 Ts7: 2N 2904A or equivalent
components, while the diodes D1, D2 may
be of the type ZF 5.6 or equlvalent. _
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