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Telecrypto Apparatus

Type - TKG 5/14

As.  General

The telecrypto apparstus has been developed in order to
ecsure secrecy in telewriting cowmmunications. In such cases
the telewriters will not be connected directly to the line '
but over the telecryptos as per Iigs. 1 and 2. ' |

The secrecy of the messages tr&nsmitted‘over the line
iz obtained in such a way that every und each of the impulse:'
cowbinautions, exitted trou tine telewriter on depressing eys
on its keyboard will be modified in the telecryptb, and will
be transcitted cver the line 'in this wodified (ciphered) forn.
At the receiving end the ciphered ispulse combinations will
be re-transforsed through the action of the corresponding
telecrypto apparatus and received by the telewriter in its
original fors, so that both telewriters will write the original
text. Then transwuitting a message the telewriters are used in
the normal manner, as if no additional apparstus were connected.
The reading of the cowmunications oun the line by third partiESi
will however not be possible, as the 1m\ulqe cowbinations .
hetween both telecrypto apparatus are ciphered.

B. Telewriting systeu.

The telecryrto is constructed in oucb'a msnner that it
can be used for both 5- pulqe and \after reconnectlon) for the
l4-pulse system. ' L
1. Telewriting system accordiﬁg to the iniernational 5-pualse-

code. The differont sigus are composed and transmitted by
5-rulse comblnatlon ' - '
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Lain opefating’systems: closed circuit current
' Double current
audio freguency telegraphy

Maximua operating speed: 7 signs per second.

2. ETK-telewriting systew (Dr. E.Gretener ».-G.).
The dif'fercnt signs are coujosed and transmitted by
l4~pulse conbinations. The respective signs are not
rrinted, as f.i. vith the 5-pulse syster, in one operation,
but cowbined frox 14 differeat elezentury signs. macn
elewent. corresyords to one of the 14 impulses. |

Uperating system
Audio freguency telegraphy
daxirum operating speed : 5 signs per second

sdvantages: 4 wuch simpler construction and swusllcr overdll
dimensions aud weight trhan tiose of the 5 pulse systenw.
Considerably saaller risks for faulty transmiseion,
especiully for radio cowmcunications.

€. Operating principles.

The telecrypto apparatus produces ispulse scries of the
same character as those of tae telewriting apparatus emrloyed,
i.e. 5-pulse cozbinations wheun used in conjunction with tele-
writers operating on the interunational syster and 1l4-pulse
cowbinations when used with ETK-apparatus. The crypto-inpulse-
series and the impulse coxbination of the telewriter ( clear
text-impulses) will be combined, i.e. converted in tae manner
hereinafter described 50 that the cirher-iwrulse series is
ohtained, and tuis lapulse-series is then transmitted.

" At the receiving end these cirhered iupulse series are
again corverted with an ideuntical cipher-impulse series aud
the original clear text imrulse series will be reccustituted.

‘ _ The crypto-impulses materialize every time & key on the tele-
%;-~'..' writer is dépressed by the start impulce of the tele?riter. |
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The composition of the crypto-iarulse coabinstions varies irom
sign to sign and tne series of these voristions is to all
practical purposes limitless. If omne f.i. would alwsys sirike
the key "4", then the ciphered iwpulse coxbinatiocns in the line
would change continuously. ’

Fig. 3 illustrates as an exaup:le the transmission of
the letter "Y", according to the 5-pulse code. 1 -5 are
the five eleumentary impulses, + when current and - no curreut.

line 1 shows the iajpulse corbination, producéd by the
telewriter, 1line 2 shovs a crypto impalse cowbination, in
this exauple the cowbination for the letter "L" . In the
line 3 multiplied product of lines 1 &nd 2 1is obtained of the
elewentary izpulses, The conversion is done according to the

folloving ruvle of a multiplicztion

+ . +t = + t - = -
- . - = 4 - . + = -
- It will be seen as a result of the cirkering ojeratiomn thut

the letter "0O" 18 obtained in tnis case. If the line io
tapped with a telewriter (without telecrypto), there will be
obtained the letter “C* instead of "¥Y"

Frow the lines 4 - 6 will be seern that the original sign
couzbination, as produced by the seuding telewriter, will be
reconstituted by the multiplicstion of the cithered impulse
combination vwith the corresponding crypto impulse conbination.

5-pulse systewn.

rs practically all the possible different luapalse
coxbinations in this syster stsud for sigus (letters, :unerals,
punctuation signs), the ciphered iupulse cowbinatious will
give readable signs during transwission. The aoction of tue
telecrypto apparatus counsists in this case ot the exciarge of
signs : The letter "Y", for instunce, a3 written on the
telewriter, may be exchanged for an "C" as shown in the
exawrple above. A person, vho tars the line and has 1o inO%-
ledge of the crypto impulse series exployed, will thus obtein
letters and numersls in an absoluteiy arhitrary seguence.
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l4-pulse system-

With the 14—pulse system wsbout 16'000 1mpuloe comb1nat1ons
can be obtained; of these only about 50 combinations (= O }p)

-give readable s1gns. By the conversion of the clear. text

combinations »ith those of the crypto series, 'there w¥ill
generally be obtained unreadable impulse corbinations in the
ciphered impulse series, so that.an "X" may for instance1be,"'
changed into I etc. A telewriter, branohed on to the
coumunication channel,  &and not equ;pped w1th a telecrypto
apparatus, will here write unreadable 31gns.

D. The ciphering keys

v The keying elements of the cipherlng key serve to obtain
the variable crypto impuxse series. As glements‘for the
ciphering keys a number of wheels (f.i. 14) are used: These
pin wheels carry a number of slidable or rotatable pins,which
can be displaced individually, by hand, &and can fake. two
different positions. Iun one of these positibns one or several
contucts will be élosed'(or-Opened), and vice versa in-the
other position. Each pin is defined by s number on the
circumference of the pin wheel (key number).  These key
numbers are also used to define the starting positions of the .

" pin wheels. An operﬁting mechahismiagts on_the pin wheels»and

moves them after each transcitted sign, in an'frregularxmaﬁﬂer.
The movement rhythms can be varied and can be changed
arbitr;rily by hand. o

The pin wheel contacts are éoﬁnected‘in‘ACCOrdaﬁcé fith
a opeyial system. The connections terminate at a collector,
whlch has five sectors for the 5-pulse systenm and 14 sectors ,
for the l4-pulse- syqtem. The individual seggents are either
electrically ectivated, or not, depéﬁding'onsfhe3pdsition'of
the pin vwheels. '’ When.a colleetor brush passes. all segments,.‘

~a 5-pulse or 14-pulse couwbination, - or the so called crypto ,_:f’

1mpulse series, is obtained.

An, exceedlngly compllcated “progr&m" for tme compositlon
of the crypto impulse series is obtained on accouni of the
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system used for the couvunection ¢ the pin wheel contacts,

If f.i. the first impulse element gives "current" or not may
depend cn the nosition of up to 12 pin vheels, and their
rosition at thut moment is derendent on the combinations used
for the movement of the pin wheels up to thut wmoment.

wdditionsal keying elenents ore also used, in the fora of
ciphering (jerwutation ) collectors, of whicﬁ'one is always
supplied. This is adjustable by hand. On special derand
one or two extra ciphering collectors, waich obtain the sume
irregular kind of movement as the pin wheels, are also supplied;

The ciphering collectors are rmarked on their circumferences
with numerals in order to define their starting positions.
There are alsc supplied special connector plates, which can be
exchanged in a very qlmple way.

The pin wheels and tihe two cipherlng collectors with
automatic movements PS 1 and 'S 2 (Fig. 4) are mounted on a
shaft at the front end of the apparatus, while the hand
operuted cirhering collector P8 3 is to be found at the right
hand side of cover of the machine.

E. Cowrosing the ciphering key settings.

We distinguish between interior and exterior settings.
The interior settings are changed sore or less frequently,
derending on the intensity of the crypto service, while the
exterior settings are cowposed when starting a cosmunication
series, or evertually every time a telegrawm is sent.

The TKG 5/14 allows the foliowing key settings :

a) Interior key settings. ,
1. The positioning of the pins or the pin wheels, whiéh'
total about 5C0. o
2. Arbitrary arrangemént of,the'movement_program>for the
14 pin vheels and the two ciphering collectors. '
3. The choice of different conneetibn plates for the
ciphering-cpllectors.

.
[y
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b) Exterior key settings

1. The starting rositions of the 14 pin wheels at the
beginning of the cowmunication, ebout 35 different
positions for each pin wheel are possible.

2. The sturting positions of the three ciphering
collectors, each collector can take 28 different
positions,

Both the interior and the exterior keys can be set by
hand without any tools.

To set the pin wheel pins, as well as the sturting
positions of the pin vheels, a plexiglass cover is opened
with the aid of the lever "H", when a sufficiently lurge
sector of each pin vheel will be uncovered.

In order to compose the movement program for the pin
wheels and ciphering collectors, the protective cover "A"
is opened. The changes cun be made by varying the position
of contact plugs.

It should be noted that the different key elements can
be adapted within reasonable limits to the needs of the
customers, with regard both to comstruction and wiring
diagranms. -

The construction of the TXG 5/14 apparutus offers &n
exceptionally high degree of safety, when fully equipped.

In mapy cases the equipment can be simplified; the wishes
of the customer can be taken into account.

The telecrypto will be built in such a vay that the s.ue
apparatus cen be used together with telerriters eaccording to
the S5-pulse or the l4-pulse system. The change-over from
one systenr to the other is done by cnanging the position of
a conneéting plug "0O%, after rewoving the cover plate "pP"

' (Fig. 4), and by the exchanging of two gear wheels.

The telecrypto apparatus will be built for

1. 5-pulse closed circuit current -% or
l4-pulse ETT
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2. 5-pulse double current
14-pulse ETT or
3. 5-pulse ETT §
according to the wishes of
14-pulse ETT the customer.

Wire or radio can be used uS communication chammels. In case
of radio the swaller sensitivity of the l4-pulse system
against perturbatious should be noted.

F, VElectrical dater.

The telecrypto apparatus cun be used with :

l.' 110, 125, 145, 220 and 250 volts alternating current,
50 cycles '
Power comsumption abt. 100 Va.

2. 12 volt direct current (Battery)
Power consumption abt. 70 Watts.

G. dechanical construction, dimensions and weight.

The telecryrto apparatus consists, as will be seen on
Fig. 4, of a frame of sheet metai UT, which contains the
electrical elements such as vacuum tubes, transformer,
resistances, condensers etc. snd of an upper part OT, vhich
contains the mechanical elements : wotor, gears,'ciphgring
collectors, pin wheels etc. The upper part is hinged on the
base, end by tilting it up, all parts in the interior of
the base will be easily accessible. o

A carrying case is provided for the transportution of
the apparatus. .
The, dicensions of the TKG 5/14 will be seen onf Fig. 4.
They are : ’ .
Width Depth Height
410 mm 350 mm 225 mm

The weight is about 55'1bs.(25 kg. )

B
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H. Operation.

After having connected tne telecrypto to the wains,
or to a battery, and to the televriter, service communi-
cation is first established in clear text. The lamp Ll
indicates that tke apparatus is connected. The switck 3
is set in the rosition "clear" which disconnects the
ciphering wrechanism of the telecrypto.. In this positioa a
red lamp L, warns that clear text is being sent. after
having sent the routine umessages, and after having wade all
key settings, the switoh is changed over to “Crypto”,
after which the secret communications can start.

When the transmission conditiors are poor, f.i.
- atmospheric disturbances when using radio channels, it wmay
- hagren that the two telecrypto apparatus fall cut of step.
From this moment the d901pner1n6 at the receiving end will
becorie faulty, so that the receiving telswriter will not
write clear text any longer,

S— The operator at the receiving end will in this case
strike the special key of his telewriter, which interrupts
the trunsmission. Both operators then put their switches
S 1in the "clear" position. In order to avoid the tedium
of making new settings of the secret keys, a counter "a"
is prdvided for, which sutoratically counts the number of
operations of the telecryptos. In order to jput the two
telecryptos‘into step ugain, the operator of tkat station,
whose telecrfpto got behindhaund, has only to press the
button D a number of times, until his counter shows the
sane number as his corresnondents. When this is obtained,
the switeh S is put back into position "Crypto", and. the
transmission of the secret cessage can be continied.
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FS : Telewriter.

TC : Telecrypto

F3

TC

Ciphered impulse
combinations

Impulse combinations
of clear text

F3

TC

'

Radio communication
T — — = -
Ciphered impuls SE TC L(4 FS

Impulse combinations
of clear text

Ry & No.163e

—————————— TC | FS

Impulse combinations
of clear text

FPig. 1

combinations

Impulse combinations
of clear text

Fig. 2
1 2. ] 3 4 | 5
Y + - + - + Impulse combination of the tele-
o o writer
L - " - - | . Ciphering combination of the
transmitting telecrypto apparatus
I - Ciphered pulse combination
© * * * | (transmitting side)
Transmitting Channel
| _
; Ciphered pulse combination
0 | - - = .t | * |(receiving side)
St B Ciphering combination of the
L - + - = + | receiving telecrypto apparatus
' - .| Clear pulse combination on the
Y + - i -7 . |receiving side. '

Fig. 3
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Pin vheels

Lever '

Ciphering collector autowmatically driven
1" " " 17

s
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Ciphering collector driven by hand

Switch

Red lawp

Green lamp

Counter

Button of correction key :
Connecting rlug 5-rulse to l4-pulse system
Cover plute for the elements to change the
novement program of the pin wheels.

Upper part

Belower part.

L1 L I 1 1A T I | O (A

O WdoNttrunm s
H 4

EfE

i}







