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A, Géneral ~ ,
The cipher devices of the -G system, here called ¥ (Tele-Chiffrier—

gerat), serve for the automatie encipherment. and declphernent of messagss

trananitted by teleprintersa To each af' the two beleprmters of a link

is assigned a TC, which takes care of the enciphemen’c of tle messages

‘trensmitted by radical _change. of the out=going teCI.epri’nter' impulses and

of the decirhermant of the messages received by recorwersion of the in-
coming telsprinter impulses {restitution of the original impulse form).

Both procedures are completely automatic. Operation of the tele-

__printers is exactly the same as without TC, and the messazes are aluays

written im plain text. Only the glectrical impulses cn the line (or in
the aether) are enciphered,
Figure 1 shows schematically a tel'eprint-er connection with TC,

B. Teleprinter Systems

‘The TC are built for

a) Use with taleprinfers wi.th' the International 5-element code
(5-unit system).

'b) Use with ETK=Teleprinters (1l4-elemnent code, combination writing)
(Li~unit system). | |
It is proposed to build two types ’of TC:
"Standard® for use exclusively with teleprinters oi‘rthev 5=unit wstema

"Universal " for use, optionally, with teleprlnters of a 5=unit and
of the iL~unit systems ,
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C. The Cirher Procedure

inter Comection of the

a) Cipher Procedure for a Telem
2 diglt system. o -
Double current {polar) operaticn. (N. Bo Probably TC will also be
built for single current operation and single tone operation with the S5-unit
systam). |

Connecting %the ﬁeleprim.ers vith the TC devices is vary gimple in this

case (Figures 1 and 2). The 1C are introduced into the line bstwean the
teleprinters by using two input and twol-output binding posts. In the tele-
printers nothing need be changed. The tele—cipher device (Tc, and 1C,)
cansists of the actual cipter pst CH and the'/po:!arized relay R with its
two make and bx'ea.k contacts v, -It will be seen from Figure 2 that by
reversing the polarity of R (throwing the contacts r ) the palarity of
the teleprinter line ‘a = b is reversed. The cipher immlses are produced
in the cipher part CH according to a definite program and control the -
relay VRo“ Hence the teleprinter Line ﬁndergoes a reVérsal of polarity in
- the rhythm of the cipinr impulses,

Like the teleprinters, the tele-cipher devices vork a the start -
stop principle, The start résults from £he sﬁm't impulse of the tele=-
printer over the line st (dotted line). Through ane revolution £rom
start to stop, teleprinter and TC mm synchronously, with the te]bprinter
producing the writing impulses and the TC the cipher impulses (or reverse
polarity impulses). The matter of superimposing the two series of impulses
will be explained by an exmple (Figire 3). | |

| By csci.uogrema in Figure 3 w shcm_lww the series of impulses of ths
letter MR" .ia tmsfwmd by the reverse polarity inpulses o;‘ the.'i'cl
into the series of impulses of ths letter "O" -("dipher letter") and is

reconvarted at the recelving end by T into the iﬁpulse seriss "R, To

2
élarify the rules of impulse encipherment, the following assumptions are '

made {seo Pigure 2).
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1. For the If conductor & 1s positive, this means "case +"

teleprinter

impulses _If conductor a is negative, this means "case ="
2. Far the ~ Vhen comtact r is raised, this means "case +"

impulses ‘lhen contact » moves down, this means "case =M,

Under these pesuppodtims the conbinad effect of the different
cases of telepurinter impulses and TC impulses is shown in Figure 4. Thi-
1s the so=callsd "multiplicative" mixing of impulses (cg&.led "mi:d.ng" for
ghart in what follows) Since, for oxample, a " =" lead impulss arises from

' Telepr?intef irpulse <+
: + times = = =, eteco
T impulse - -

b) Cither Procedure for a 'I‘g]_.gprinte'r Connection of the lh-unit system.

(single tone telegraphy or single channel voice frequency telegraphy).
The wiring up of the teleprinter or the TC is hare somevhat different from
that of the 5-unit system because we are working here with single tone tele-
graphy rather than double current (polar). (See Figure 5 and description).
The functiming of the ecipher process is basically, howsver, the same
23 with the 5-wmit system, namely start -~ stop operation, production of
- qiphér imzﬁlsea which are sixed with teleprinter impulses for eﬁdmex’mmt
at the sending station and f@r decizherment a the receivihg station. The
mixing results accarding to Figure 4. . ‘ |
In the li-unit system the 14 m'iting immlses correspordd to ths 14
elements of the combination writing. nhe letter conslsts of at most 5 of ,
the 14 elementa, as can be seen from the attached élphébeto The lettep "?"
(Fi’gure_ 6), for insimce, arises by the cambination of clements 2, 3; 6; and
9 and thus the impulse series will contain impulses 2, 3, 6, and 9. By
mixing with the impulse saries pﬁoduced by the 'l'C‘ according to the 'l'nm.'l.*:'.j:= .
plicative" princible of Figure 4 ther"e arises on the line-t.h,e enciphered
igpulse series. The characters of this impulse series are often not
readable charécte;sol In cotrast to the S5-unit sy stem, where the (legible)
- eipher letter Q" was obtained from the letter nRw » wa hers get from the L

letber "Z' the fllegille symbol & . All possible combinations of U elemsats
3
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(1, e, 23 ¥ = 16,000) can cccur as ciphe!‘ impxlse sariss. Hence some 16,000
diffarent cipher characters aro posaible, of which mly about 4O are readable

symbols (letters and aumbers). This is the principal dif ference in compari.scn
with ths 5-unit system. »
D. Gemsration and varlatlon of the Cipher Immulse .)eries in the TC.

(cipheu.' Syst.em).
Thus far we have shown in what manner the mixture of the teleprinter

immlses vith the cipher impulees comes abowt. Ve shall now describa briefly
the mammer of gepersting the cipher imimlses s i. @, the cipher system.
‘a) The pinvheals. ' \
The pinvheels are the actual cipher elements of the TC. Accordingly
the Ir function will be explained first, -

Figure 7 shows in schematic form the arrangement of pinwheels, side
view and top visv, A4ll pinwheala 1 are mounted rotebly on a

comon pimaheel shaft 30

A pixwhesl consists of
- the body 1, and attached to its rim the
- key mnbers &4
- the pins 2, which can be slid a:da]ly (by- hand) and pmject. from
' the body aitier to the 1eft ar to the right. |
FPurthermors to each plmwhedl is attached a ratchet vheel 5. The pins
2 @ a pinvheel are mmbered serially with key mumbers starting with OL.
The highest key number of a pimiheel correspoﬁds to the number of piﬁs
(Likewise the mumber of tecth of the ratchet wheel) amd is called the
'diﬁsion. number or the division of the pin wheel. 14 differ'ent- pin wieels
are provided with divisions differing from pinwheel to pinwheel, as follows:
Meel 1 2 3 4 5 6 7 8 9 10 11 12 13 1
Division 29 31 32 3 37 38 39 M L2 L3 Ah U5 46 A7
With its pins sach pinméél controls four meke and break contacts,
of which two are mounted cn cne side and two on the other side of the
pinwheel body (see top view Figure 7). The two make- and break contacts
on ono side are cambinsd in the wiring disgrem into cne double make and
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break contact S“, vhile the tw make and break contacte on the other side
function as individual make and break contacts S" and S'". S? is controlled
by the pins 2 of a pinwhedl through a feeler 6and (s, 5" by a feeler 7.
I? at a definite positin of the pinwhedl a feeler strikes a pin, the make

ani bresk contacts are changed orer (Figure 7 side view S¢), in the other

event the make and treak contacts are not changed over (Figure 7 side view

S" Si"), If the feelors 6 and 7 were to scan at the same point on the

circumfersnce of the pimeheel 5 the p"osit_ion of S to S", S'" would always
| ~-be \cowlemmtarj, i.ae; if'S“ ia.tm*om, SR would not be thrown and vics
versa, Gue %o the fact that a pin can project fréh the pﬂnwheel‘body only
to the left or only to the gght;._) To avoid this, the fedlers 6 (right)
and 7 (left) ere mounted 1 pin division apart around the circumfererce.
The st.epping [advané_] of the pinwheel is accomplished by a ra,téhe't.
wieel drive with ratchet wheel 5, pavl 8, lever 9, spring 10 and a swing
bar 11 vhich is cormon to all the pinwheels. There is further a control '
magnet M which with its armat.m-é systen can engage in the stepping
noverent. The functioning of the stepping is as follaws:
With each start of ths TC (i. e. with each letﬁer struck on the
T teleprinter) the sﬁﬁg bar 11 execﬁtss a lswinging movament to the position
imdicated by dotted lines and back aga.ih. If the control mgm;&. K is
without current; lever 9, driven by sprin.g 10, will also.execute_ the
swWinging movement and by means of pa.wi 8 will move ratchet wheel 5 (and
with it t.he'piz;vmeel) forvard by one division. The swing bar 11 activates
the levers 9 of all 14 pinwhesls. If the control magnets are without current
each of the 14 pinwheels is advafxced by one pin division with each cﬁaracter
struck an the taleprintefa (These divisions differg, however, from wheel
to wheel;v sach vheeal rlermir'_es a dif feremt number of steps for -a full
revolution). If the control magnet of a pinwheel is excited, the armature
12 will prevent lever 9 from swinging out. The pinwheel is not advanced.
Conbrol ragnets H are cennected to the power source via pinwheel contacts
S'", whereby association of the control megnet of a particular pinwheel to
contact S'" of another pinwheel 1s stlective and variable,

5
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Variants

With the pimvheels above described a pin can only project from the
pinwheal body '

| " either to the left
‘ o - | ._t_o the right

hence a pin set‘in a particuhr way v.:i.].].h activate either contact S' alane
or contacts (S", S'") only. In arder to break this rule, single pins
(eo g. 1 to 2 pins in each pinwheel) are made so long that they pro,}ect
on both sides of the pinwheel body, and other single pins are made so
short that they project neither to the right nor to the left. Of course
the:s two t,ypes of pins are not settableo )

In Figure 8 the entire arrangement of the pinwheels is shown
schemat ically. In aidition to the ;Jinwheels the rot.ary feed svaif.ches §p
and rotary separator switches Tr (varimt 1) or perrﬁud’.im switch Py and |
permutation switeh Pz (variont 2) are mounted on the pinwheel shafts;
theser are cont-ml_}.led'by,co:xtml nagnets -mSp and mTr.' (vm-ianﬁ 1) a My
and Mz (variant 2) (explanatian below). |

b) If one introduces a douhle »make and break contact according to
Figure 9a into a double lead a - b, then by activating the double make
and break éontact the polarity of the lead is reversed. For the sake of
simpl icity the four_'iﬁle connection of Figure '%"vd.ll.be replé.ced by the
symbol of Figure 9b, i. . Figure Yo represents a "lead polarity reversing
double make and bresk comtact" ar for bratdty a "polarity reverser". If
one connscts several such polarity reversers in a chain [in series] (e. go
6 units (Sl to S 6)) according to Figure 10 amd appliés to the input posts
a de voltage (Gleichspanmmg) of definite polarity, then the polarity of the
output; post is def)endent on the position of a1l 6 polarity reversers. If
we desimate the "non-=polarity reversing" pesition of the pola.rity reversers
by + (contacts up in Figure 9a) and the "reversing" positlon by = (contacts
down in Figure 9a) then we get as result (polarity of the output posts) the
sign product of the signs froml to 6, e, g. |

6
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Sﬂl 3’2 893 S‘-‘h ‘S“s 886 Result.
e + + L Ld % had
oF - = + + 2 + +

Result - = Oubpirt polarity reversed with respect to input,
Result + Ciztﬁﬁt polarity not reversed,wit,h respect to input.

In Figure 11 there has been inserted between each two polamty
reversers of a polarity reverser chaln a condenser which is bmught into
cqntact with the one or the other branch of tha _polar:.ty reversger chain
selectivaly through s make and hresk contact S¥. All ‘condensers are
comected on ans side in series and to the = pole of thé inpwt. The
condensers may be charged or noko Whet.hexj Cy is charged, depends on
ths posj.tion of S"l‘ and S"lo Whether C, is charge@ depends on the

4

p and 8"  ate,

S0
y 4

Dsq Ds“

1

position of S¢ 5

3 4
Pigurs 12 gives the basic diagran (variant 1, for variamt 2 see
Figure 12a and Section D. e) for the Hagelin-Gretener cipher system. There

is a chain of polarity revarsers vith the reversers 8%, , 5% ...S'.

. 1 2 u,
(These ‘polarity reversers are the 14 double make and break cortacts of the
pin'wheels o) The input or feed f.o_the chain o polarity reversers is
located at the loads marked Sp (the SOwca]led rotary feed switch).

The chain of polar:.ty reversers rust not of course form a closed
circuit . Therefore it is broken at a point desigz.ated by Tr (rotary
separatar switeh) . ‘ | |

In a manner similar to that in Figure 11, 14 ;:ordenssrs Cl to CM
are connectéd to the chain of polarity reversers through the simpls make
and break contacts S"l‘tm' S“u;o \'(Tmse simple make and treak comtacts are
those of the pinwheels.) Furthepmore these diagrams contain the distributor ‘
comut.ators for the 5-unit system and the li-unit system., With the li=unit
system each of the 14 condensﬁ,re is connected to one of the 14 commutator |

segments and in the 5=un1t system every third comdenser is comeeted to

one of t.he 5 commtator semmtso The condensers can be discommectsd from

7



)

ID:A4148575
o REF ‘IDA ’

ths chain of polarity reversers through the cam contacts nl to n,

[Nockenkontakt]. The magnets l(l to M.LL are the contyol magnsts of the pin=

wheels vhich in tupn are comtrolled by the pinwh;c/el contucts S'". to S
The rotary feeder switch Sp through vhich current is introduced to the chain

of polarity reversers is stepped one "division" of the chain of polarity
reversers in the directlion of the arrow each time a character is struck on
the teleprimter (start of the 'I‘C.) and analogously the rotary separator switch,

8. Bo in .the 6pposite direction, The forward movements of the rotary feeder
' ‘bo\-\i e nencdheless

' switch and of the rotary separatar switch are contiolled in addition)by the
control megnets MSp and iﬂ'r, s that there is only an advance in reality

when the corresponding magnet is without current. MSp and MTr in their

‘turn are controlled by pinwheal contacts. in this way the charge of any

condenszer is dapendent on a constamtly chenglng number and a constantly

changing arrangement of the pinvheels. Polarity reverser Sb, which is

introduced into the lead to the chain of polarity reversers, is contyolled

by a pinvheel {(through a reley vhich is not shown), vhose control magnst

is constantly without current (stepping each tim a key is struck). This
pééﬁexa’hs reaching a position in vhich all pinwheels stard still {all control
magnets are excited). |

Tha cordensor C 7, for instzmca)-in the position shown in the 'vdmwing
receives its charge (or "no-charge") from the rotary feed and separator
switch through the polarity reversers ' S ‘- ¢

88, 8°, ,seg ”S'A’.Sns 5 St ,s'ﬂ?--'

and the make and treek contact S77. If vhen the next key is struck, Sp
for instance stands still while Tr moves ocne "division" in the direction of
the arrow (so that the separation of the chain of polarity reversers is

between S', and 5'7) then the charge of c7 after the next ley is struck

deponds upon

86 , 8'y 58y, 5S%q5 55257y 5580 5 8% 5 S'g and S .
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“What happens '-_rihén‘e'nciph@ing a letter (or a cigit) is as follows
(see Figuré 13):
_ In the s‘bop pogition of the TC the cam contacts [Nockenknotakte] n

‘are closed, The condensers are comected to the chain of polai'ity reversers

and are charged or not charged, just according to the "accidental" product.

“of the comtact positians of the momentarily assoclated pinwhesel contacts.

By striking & key on the .telep'iﬁﬁér the cortrol shaft of the TC is‘started
and makes é compl et e revolution (synchrénized with _‘bhe. control shaft of the
teleprinter). Since each condenser leads to one commtator segrent during
the course of this revolution the condensar voltages of Cy , C5 , Cg ..o etc.
are taksn off one aft.e:f ﬁhe otf:er by means of the brush and conducted to

the amplii;ier V. Ths impulses thus obtained at the output of the ampiifier
are the previously described cipher immgses, which ‘corttml the polarized
relay R (see also Figure 3 and Figﬁre 5). Tho proceeding is the same for’
the 5-unit system and the l4=unit system. &L’Ly in one case there is a 5-part
(+ start = stop - segment) cormutator and in the other a li=part (+ start -
stop --segmﬁt) commtator.,. | -

Dwing the revolution of the control shaft of the TC (during the time
of sending out and éncibheribg 1 character) the advance of the pimwheels
must oc@ similtaneously. This, hoiwsver, means a cmzpleﬁe change of the
positions of the pinwheel contacﬁso So that, despite this change, the
eonrienger chaégea may remain constant cv_ér a complete re‘#oluﬁim of t.ré
collectar brush {control shaft), all condensers are cut off from the pin- I
wheal contact by the cam contacts n shtrtly- before the start and are
connected up again sﬁcwtly before the stop. The condensers serve as storers.

It is clear that cach new series of éi.pher impulses is completely dif-

fere_nt from the preceding.

¢) Additional Substitution

In order t.p avoid having the polarity reverser S"l (of pinwheel 1)
comectad constantly to polarity reverser st, (of pinwheal 2) )énd this
latter to S'Blet.c,, the ménnsr af conrecting the pin_me"el contacts is rade
subject to substitution, The mibstitution points are indicated in disgram

Pignre 12 ty
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1) X‘l to X._m "Sequence in the chain of polarity reversers"
Substitutian key 1
2) ¥ to¥ Missociation of the pinwheel meke and bresk contacts S"
' b to the chain of polarity reversers'..
"Substitution ley 2.

3) 2, to Zlh nissocciation of the storage condensers”,
Substitution keay 3.

t

L) W %o Wy,  MAssoclatim of the control magnets to pinwheel
. contactg ST,
Substitution key 4.

The substitutions always take place within a series, thus x with x,
y vith y,' eteo - . | | |

Fignre 14 shows a subst itution schems fort he substitution Xl - th
Polarity reverser S°l fozf instence is no longer comected directly with |
'332 via X} but the loads a' b? lead throngh the permutatien switch P to sty
etc. Tha permtatim switch wheel P “has fourteen divisions., Tpe internal
connsctions are mad e according to an arbltrary p]an |

Bormally the permutation switch whoel is made so thet it emm be turned.
and set by hand 'vv&'x:ile the 1e§d comections (sliding contact) are fixed. |
By turning thes parnmt.éti'on switch wheel e or more segments the association
" of the polariiy reversers is completely shifted. The 1. segments are
-nunbered (01 to 14) in order to define the;positim of the permtatimn
‘. switch vheel. (Parmutation switch key numbers)

The intemal connections of the pai'mutatlon switch wheel my be
changsd by '

| - resoldering or
== by changing the screws or
== by émng'mg the plugging.

The shifts jof Yl to YM are made in analogous fashion. A.pernmtation
switch wheel Py of 1lilts construction is provided.

Forl the shifts Z:L -:= ZM (comlmsex_'-leads) ard W ‘:"?"JL (control naéheta)
sinilar permutation switch whoels Pz and Pw are previded; in these cases
-hcwev,er the substitution leads W1l no 1ongécr, be two pole but one"pole »
correspording to the diagi‘amo

10
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Accordingly 4 permutat ions switch vheels (eag:h vith 14 segments,

permut abion switch vhesl ey numbers 1 to 14) are present, which normelly

"are only turned and set by hand and then remain in this position for one

or More messages.

As a further variation it would be possibie instead of using only one

permttation switch vheel, to use 2 a3 of them which would be connected in

series acéording to the familiar principle of the permitation sﬂit}ch cipher

machine.

Whethar ‘the changing of internal connections is to be made more or less

_convenient, depends on the wishes of the customsr.

d) The make-up of the various cipher keys

1)

2)

~ Setting by hand.

Pin position (left - right)

on the 14 pin wheels. Each pin can be pushed so that it vpa-ojects
to the left or right from the pin wheel, The pins are numbered
(see Figure 7).

'1‘_here ér\a 548 pins in all.

/

The pin positions do not c_hange while the machine is running.

Pinvheegl settings

Setting of the 1, pirnwheels Wy turning them by hand according
to prearranged key. E. g. setting of pinwheel 1 on key number
| 5, pinvheél 2 on key number 12 (Figure _7)l stco

‘l‘hel pimwheal settings'chango vihile the ma@:hine is runnihg
due to the stepping (caatrolied by the contivol magnets):.
(There is a changed key forl each new letter).
© The imltial setting of the pimwhesls st tie beginning of
a transmission is regafaded as the key, |
N.B. The TC is provided with a courter, which courts every

‘character struck on the telsprinter (i. e. every stepping of the

pinwheels). Therefare & number of transmissions may be under—

taken with a single initial setting. It is onfly necessary to

trenemit (in clear) the counter reading before each new trens-

1

mission,

11
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2a) Initial settmg of the rotary feed switch and the rotary

separatar switcho -
(Similar to that with the pinwheels).

3) Settinz of the permutation'sw.if.ch vheels ,
| Setting of the four lﬁapart ‘perxmxtation. switt:hes by hand ,
Normally no automtic stepping (no change of the key as set
while the machine is running). ‘
4) Typo of internal comections of the permutation switch wheels.

The interpal comectims of the permutation switch vheels,
@. g. according to Figure 14, can be altered (by hand) more
or 1985, frequently according to ‘a prearranged key. These .
connectims are normally soldered. However tﬁey can be by
screws or by plugs. |
e) Varian?; 2
Figﬁre 12a gives & diaéraﬁ of variant 2 of the tele cipher devics.
Wiring and mannsr of operation are vary similar to the above describsd
varimt 1. The only differences are: Ot wf wesd, w-(jw W..a,‘tiw)

1. Rot.ary feed and separator switches fall out.

2. The 2 pole permutation switch wheels Px and Py, likewise
ths 1 pole -permtatim/switch whleél Pz now have 28 parts

" eachs
(28 positions marked by mumbers).,

30\ “The irxt.emal comections of the parmutation switch vheels
are now by plugging. .

Lo The permutation switch wheels Py and Pz are mounted on the
pirmheal shaft (Figure 8). ‘They.' are set by hand and are :
advanced autamabically (1 divisian at a ‘time) vhile the
machine 38 running. They are cortrolled by the ‘control

- magnets My and Blﬂ.zo |
5, Permitation switch wheel Px is set only by hand.
(No change while the machine is rumning).
- The intx_-cduct.ibn of feed voltages is at 4 points, namely
by the leads 1, 2 for instance Vat &, by 3, 4 at (), by
| 12
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5, 6 at (3D agdb,y'r, 8 at (19). These leads can be ammedat
will by%plu@ng in permitation switch wheel Px (just like all |
other switechable lsads)o Prom time to time at the feed inlet in
the permmtation switeh wheel the chain of polarity reversers is
separated by cutting off the mmm lead (Pignrs 125)., In
this wgy there arise 4 parts of the chain of polarity reversers,
each s@&&e from the other, and their compositiom is raturally

~ different from Px for each switch position. |

6, The association of eqﬁtml hxagnats W to Hu’.of the plmdeels,
‘a8 well as My and Mz to the pinwhsal. contacts 8'%) tostn
can be chosen at will and substitutims made by had plugging. -
Hers however no permutation switch vheel is provided,
(S”lb. is oontmlied'byé pinwhedl whose control magmet is

artifically deprived of current peymanemtly, i. e. this pin-

vheal always steps).
E. Mechanioal Details |
The drive of the cortrol sha.ft. with the commtators (far the
cipher impulse generation), the cam plates, as well as the drive for
the steppdné of the pimmheels, is taken care of by an electric motor
~{via gears). The speed is -regulated by & centrifugal switch. Bstween
motor and control shai‘t ic a ct_:up_ling of special comstruction, which
is controlled by a low powsr starting ma@et'o This starting magnst in
tum operates at the starting imulse of the teleprinter. Uith each |
- start impulse the e._ovupling erga_r;eé spczntamdusly whereupon the contxt.)l
shafts nakes one revolit ion, | |
The construction of the TC is such that there is an upper park
containing primai-ily the machanical portion (pixﬁv}teele, control shaft,
" motory ete.)o This upper part is mux;xted ona ltmer‘part in such
manner that it can be fipped t'ack; the lower part contains priniarily
electrical components (amplifiers, rectifiers etc.).

13
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F. Technical dsta. (Universal Type)
1. Teleprinter eystem
The TC om b switched over for operaticn in the
a) S-unit aysten (intanatimal teloprinter gystem).
- dowble current (pdlar) operatiom.
b) Lrunit gystem (E¥K)
. = gingle tone opratim.
2. Pesd yoltares, |
The TC can ba comected to
a) Line ac voltages
110, 125,145, 220, 250 volta,
b) Battery dec voltags
12 volts. |
3. Pover coneumtimn
a) Lline operatian ca 90 VA,
b) Battary opsration: ca &0 matt,
L. Rowlutions
a) lMotor 4000 rpm. .
b) Control Smft, can be shifted by replacing two drive wheels fop
a) S-uni system
Contiruous: 480 rpm ‘
firiting specd 428 charasters per min.
b) l4-unit system
corit:l.mmusz 355 rpn
Writing epeed 300 characters per min, -
5. Tubes cptionallys

a) Euwropean: 1 BZ 40
2 EL 42

. . _ 3 EBR

ors

b) Avepicans : 1 7Y%
2 7B5
3 606
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6. Fusea
1 8 A
2 0,1 A
2 2 A
1 6  a

70 Dimensions
ca, L4® x 335 x 180 mm, -

8. ueaght
ca. 15 kg, (withart carrying case)

' G. Instructions foy opcration



A,
B.
c.

D.

E.
P.
G.

. REF ID:A&iéBE?S‘

o of contents

General
Tale printer system

Cipher procedure

a) Cipher procedure for telsprinter line of the 5-unit syst.em_.'

b) Cipher procedure for teleprinter line of the M-ﬁnit gystem.
Gensration and varistion of the cipher impulses, in the TC (cipher system).
a) The pinvheels o

b) Wiring diagrams (Variant 1)

- ¢) Additional substitwtion.

d) Make-up of the various cipher keys.

e) Variant 2, Viring diagram and methaed of oparation,
Mechanioal details.

Techmical data.

Cpsrating instructions.
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, /"' )
9. 4
:

Leitung

Fern- ‘ — Fera-

schr. TC e e e, e e . e, e TIC scehir.

Chifirierte Impulse ~°
Klartex*- - Elartext- ‘

- — . Jumpulse - |

Impulse

s

* Station 1

Station 2

A_

'_‘Léitung’* ] ‘ R}

Feruschr.

Feruscur.

Mascli. vasci.
1 2
.. \.
. -
— R

~

A. Megserll Zdrich  “Om 1000 111 s7 W {110
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btart[ 1] 203 14 |5 [stop
r |
Leiter a, positiv I '__| lVon Fer '
, : ern-
(Fall +) § + + r 5 |schreibmasCu%
‘ — —p= =1 ausgesandt
: : T ' T— _ : %mpulgserle )
Leiter a, negativ | - -— — ‘ Buchstabe &
' (Fall -) -—1. U
r, nac. oben : f ______1 Von TC er-
(ball +) -+ 1+ |+ !- zeugte Impul
— -4 —P—l——-— — —Iserie (Lei-
r, ndClL unten ' . . o ltungsumpolun-
' (Fall -) — = gen)
leiter a, (a;) snlv O —n |aus die Lei-
" (Fall _ + |+ I ] tung gesende-
——H'r——— 1 te chiffrier-
' te Impulsse-~
Leiter a, (a,) ne | el Bl B |r1e (Buchsta+
gativ (Fall =) I—— lben 0)
] , . ﬁ . |
a, pos. (Fall +) I o+ Vonfot4t10n2
: L A R eupfangene
— I ‘ —‘—‘_l lapulsserie
. ! | (Buchistabe O}
a, neg. (rall-) . - =
i L] . [
r, nach oben . — ———— Von TC er-
Eall +) + + :'+J r zeugte Impul
— = }———r————'—— — t— —+— ——yserie (lei-
r, nach unten ' — ; e tun§sumpolun
(Fall -) | gen
. | B .
Leiter a, positiv { ' + + = Von Fern-
(Fall+) ' ‘J schreibmasct.
+ — = t—-—1———2 emptansene
Leater d,aevdtzv | _ _| | dechiffriert
(rall- ) L lIﬂngUlauefle
[ i (ﬁucustdbe R
| | | -
| o |

A

e

A. Mregserll Zirich 520m 1000 ML 47 W 1110
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® ®

Fédlle
Fernschreibimpulse +} +} —-} —}
= ' .
§ TC - Impulse -+ ] - ] -+ ] —]
2 .
” Leitungs-Impulse - + J -_ '-l —J +J
Leitungs-—_Ixﬁpulse +} — —} +
ko i
3 TC - Impulse -+ ] — ] + ] —
u
S Fernschreibimpulse +"J "‘J ‘—‘J —J
Fig. %
’ s; —— _ —_— — -
cur—— s N
sy fsor|r [ 23 Lo L [o [ 7] e ) o fio i iz sl s
¥ .
& O O008NE DTN EE

(BuchstabeZ)

Ferngchreid -
impulsserse

Vo 7C erzevgle
Impuisserse.

¥ + + +

(Auf Leitung)
+
+
+
+

Chif/riorte
] Impulsserie

Mod. 1002 ) A. Messcrll Zhrich 5¥0m 1000 (1L 4T W 1119
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Empfinger | ' Sender

v Gleichrichter Verstérder

GRL F:] | [v,l] =

r— -

Startleitung fir IC

Fig. 5

Prinzipschema von ETX- Maschine mit PC- Gerit.

Vorgang : A. Senden

a) Bildung der chiffrierten Wechselstromimpulse (Chiffrier* q

Durch Driicken einer Taste des ETK-Schreibers : Glelch - e
zeltige Auslésung des Startes von Schreiber und TC- Gerst- . ‘

. Druckmagnei_;
Startstopmegnet ‘ : | UB |
D ‘ ' 4 Leit'g!
' Doppelweg- .- )’({”TQ ; _
. Gleichrichter -‘t_]‘l R : f})}ﬂ . Oszilat. ‘_? !
. - ~
/\ 'd - _,/%? fr:stegin & Kollektor)
. -U ) )
A L e
1 I | |
i - . . - o f= - .:
| It /C
I H _ : . o |
‘
l l T ""—? | ﬂy P’;Q',,‘\-NSJ
' 5 R
i =l 1Y A
X ' I | _ Ir? r4
| : Dechiffrierung | Chiffrierung |
. ' ,
| _ _ CH

® . -

)

A. Meseeril Zdrich 630m 1000 UL, 47 Al
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* Procsdure: A, Sending : ;
- a) Fomt;i@ of the encip&mved a.c:‘ iinpulsée (e'mi;iherr.'\ér’xt'q’)
ty preesing a ley of the BTK primtert simltanecus réleass
©of the start of the printer and the T device. Genemtian
~of the ETK impulse series in the sender G anl of the cipher
.‘ :lmpulée seriss (control by rielay R w_ﬁ.h contacts r, and r2
. through CH).. "lmltiplicative" mixing of the two imptﬂse
serdes (G - ry, see diagren) and opt.i.mn omraticm '
[? Aussteuerung] of the oscillator with t.h.‘ls impmilse producto
Pormation of the enciphered as i.mnses (1500 cyoles) which
“areqqx:ttptinliné. - |

The enciphsred ac impulses from the line cams via

-amplifier v to rectifier tml and form the (ciphar) do
impulse serics Ul.- An auxiliary voltags UH is mtplled
by coméct_--ré of the palarised relay R and forms the ciphsr'
l‘.!._mpulao seriss Ug- - With the polarity of the two impulse
eeriss indicated in the diagram we get once more a
"multiplicative” mixing, 20 that st the oubput of the double
' path rectifier GR, the dsoiphored (plain text) impulse series
appe;ra, which operates the printer magnet (plain text) via ’
‘amplif:'le:' Vyo _ 7' ' | S |
The plain text impulse seriss controlling the printer
magnet doas ot there fore come directly from the sender of
the ETK -nachjne'hxt the cipher impulse series formed by (G - rl)_
'4s deeiptared by (UI - U or 1'2)0
B. Becepiion |
| 'l'ha enciphered ac 1mpulses coming from the line are t.ransformd
into plain tnext accozﬂi.ng to A, b) :]ust as in sending.
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ﬂl{ff/BS ’

oeooe @ ®

A\ Gl

prchoos l.H.'....H |'

L-—-. —— e ——-—

.

HE: 1--- C I T I 11 .5// 51// 5

Orundriss
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. -
3 9 ’ B R T‘; l"" Ky SJ 51 S| 2 prer-
. : . ! fonfcﬁfc ;g
’ | 3’ ;'; ' : ;‘ 11 :’,‘ ‘& ; ’5 z§ | '¢ Stittrod 4
. ‘S‘P/@/ 7///02/ ;—- il - 3"'1 k- .— - I ‘ ?— . :'-' ? . | :2 ?.. Einfachwechsefd
\ x .% _ 9: | ‘: a | : :; _ ' E ™ E ' s ' kontakte
r gy - ! = . p— " ey m , : — . ey
l i ' ' T - ﬂ , . Sttrader
. Stiftradwelle
T — : /
Jou, .U diupu gty L ]
S ) E . E ' 8 B B B B ' E 8 E | B > Steuermagnete
e M | My | M5 W \ M7 . M8 | M9 | o m | mae | w7
Jp r , . . - : Stiftrodnumner
- J 4 5 (7] 7 8 S (0 A |2 77| AH
My (M) . b A
| P9 I | R 37| 38 39 | 4T 48| 93| 9 | 95 | 46 | 47 | teiy
Fig. 6
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e

o ' - ™

o,'\ '
9

|\~ lelechiffriergeraf
. _ Chiffriersystem Hagelin- Gretener
: - Prinzipschema Variante I.

........................................

l +
w S’ +
+ 5,5/ ¢

Legende H

5,

w
ho]
I T T I T {7 O 1 Y 1 1

Kollektorlammellen :
Stiftrad- Doppelwechselkontakte
Stiftrad- Einfachwechselkontakte
La de- Nockenkontakte

‘Stiftrad- Schaltmagnete

Speise- Drehschalter
Trenn- Drehschglter .
Speise- Drehschalter- Schaltmagnet
Trenn- Drehschalter- Schaltmagnet
Speicherkondensatoren
Vertauschungsschlissel 1
Vertauschungsachliissel 2 W,
Vertauschungsschliissel 3

-

\

+ ¥4 = Vertausch.-
ungsschliigsel 3.

0at28.2 LS ..

.
Med 1001

A. Nessbr)l Zérich 620; 500 YIIL. 46 V8126
b » A
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Zu s"“und UmpolérQthte (Stiftradkontakte)

L4

Kollektor

Stoplamelle

Biirste

Steuerwelle des
TC

Chiffrier-
Impulse
. | :
| > /i I
P '
Y R®
Fig.'13
vA
(&L g,
A. Messerll Zarich 520m 1000 Q1L 47 '1!!9
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