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drd Memo, Ind.
VePs & P.Div., 0CSig0, Hovember 25, 1930 - To Research & Development Division,
1, As suggested in the 2nd Hemo. Ind., there ig asttached hereto a
statemsnt of requirements in the form of a general performance specification
appliceble to the cipher machine under consideration.,

2, lir. Friedman of this Division will bo aveailable at any time to
discuse further details that may arise in comnection with thie project.

.. B. Loran,
Cuptnin, Signal Corps.

Atteched-
Specificetion.

Approved for Release by NSA on 11-21-2013 pursuant to E.O. 13524
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WAR DEPARTMENT

SIGNAL CORPS LABORATORIES

OFFICE OF THE OFFICER IN CHARGE

FORT MONMOUTH

IN REPLY REFER TO OCEANPORT. NEW JERSEY
Novenber 26, 1930

Mr, William Friedman,

Office of the Chief Signal Officer,
War Department, .
Washington, D.C.

My dear Friedmans

There is attached a general specification and cperating
requirements of the cipher machine. It may very well be that you mey
want to add to this or eliminate certain parts; do as you wish in this
respect.e '

It is recommended, however, the matter be turned over to
the R. & D. Division at the first opportunity inasmuch as the funds seem
to be available. It is believed that there is sufficlent information at-
tached herewith to enmable Ersfeld . to make an intelligent bid. Upon his
starting work, there are many little points which I would 1like to talk to
him about without consuming the time necessary to making drawing layouts,
ete. You will note that the overall dimensions given are somewhat in ex-
cess of that of the standard portable typewriter. This is due to the ne-
cessity of embodying a tape transmitter which in itself has an overell
dimension of 63" x 43" x 4%, and weighs approximately 6 pounds.

Very truly yours,

1 inecl. : G B A, '
: Electrical ineer

GAG:F
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| SPEC IFICAPION FOR PIELD CIPHER MACHINE /

1. This specification describes a portable cipher machins to be used dy

ELs

*

the Army for ene‘iphe_riné and deciphering messages in the field or at permanent
locations. It is desired that the overall dimensions be within 6" x 10" x 12"
and that the aspproximete weight not excced 22 lbs, It is intended that the
cipher machine be used with 4 volt battery. The battery will be of the BB-29
storage type and is not to .be furnished as a part of the machine.

2. 1%t is to bo assumed that messages enciphered with this machine will
be dsciphered subsequently with a sfmilar machine using the same setting of
certain t.)perational. features. The machine shall consist of a proper frame; a
three-row keyboard constituted of only the 26 letters of the alphadet and with-
;mt any other keys and associated bars such as the space bar; ete.; & dbank of
26 small lamps, positioned properly on an i-nelined plm with the 26 lstters of
the alphadet designating each lamp; & rotatable cipher wheel the crientation of
which is determined by the contimuity of certain electrical cireuits set up by
the interaction of a tape transmitter in setting up certain sequences in con-
Junction with five switches operated éemxtattvely as & set by pins on the
periphery of the cip_he.r wheel, & motor or gther means being provided for pre-
serving tension om the spring which rotates the cipher wheel. Proper magnets
shall be provided for releasing the cipher wheel and for stepping forward the
tape in the tape transmitter. A relay shall be provided which functions to
impalse the circuit st proper time and release sams, This mgssmbly shall
function so that in enciphering & message the plain-text character will de
struck manually on the keyboard. This partisular key vill close & contact
and & circult will de closed depending upon the pq'sition at that .u.:stant of
the cipher wheel and the set of contacts established at the tepe trensmitter.
A particular lemp ahﬁll de illuminated, thereby designating the cryptographic
letter _result‘ing from that combination. Upon desciphering, the reciprocal
action shall ensue, f.e., upon depressing the cryptographic character key on
the keyboard, and given that the cipher wheel and tape transmitter are in the
same setting, as they were at the time of encipherment of that eha.racter the

proper plain-text character will ra.sult.
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S. The keyboard shall be provided with a standard three-row arrange-

ment of koye using only the 26 letters of the_aipha.b.et. Each key bar shall

be provided with an individual insulated contact which is properly positioned
over a fixed contact mounted integral to and insulated from the machine frame.
The key-bar contacts shall be wired in como!i to one side of the battery. The
fixed or stationery contacts shall be wired to small, spring plungers which
-make contact with flush studs on the cipher wheel to be described later, It
w11 therefore be seen that all 26 contaste are commonef to battery on one -
side, the other 26 contacts going to the 26 plungers which aet on the ciphér
wheel, R

4. The cipher wheel shall be mede of bakelite or suitable insnlating

material of cylindrical form and carried upon preferably & vertical shaft.
This shaft sﬁal'l e}t all times be provided with spring tension teﬁding %o
rotate the cipher wheel about the shaft. A emall motor may be used to pre-
serve this tension on the spring. Auxiliary methods of preserving this ten-
sion will be considered, - The ciﬁher wheel shell de provided on its periphery
with 26 teeth -équally spaced. These teeth ghall work into a lock pawl which
shall determine the position at which ¢the cipher wheel shall stop. Properly
in line with these tecth, and preferably above, there shall be five pins set
'into the periphery of the wheel in line above each tooth. This is to be
construed as 130 pins in &l comsisting of 26 rows approximately 13,85° apart
with 5 pins per row. The sction of thess pins will be described lster. The
cipher wheel will have two heads or faces. Each of these faces, top and
bottom, shall be provided with 26 metsllic contast studs for each of the stop
positions determined by the teeth about tm.periphery. These studs shall
make contect with the seme nuber of plungers mounted integral with the machine
and positioned above and below the cipher wheel. The studs of the eipher
wheel shall be connected from one face to the opposite face by means of flex-~
ivle conductors passing through ithe imterior of the wheel. This wiring shall
be such that a reciprocal relstionship is preserved betweon connections to

verious letters.
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5. The lamp dbank shall consist of 26 lamp sockets and lamps mounted on

an ingalated panel at a convenient angle for observation to the horisontal
plane of the machine. These lamps shall be arranged in S rows and ve desig-
nated by the 26 letters of the alphabet. A preforred method of designation
is to have each lamp set behind a ground glass disc upon which the letter is
painted with a sujtable black paint, so that when the lamp {s illuminated the

letter shows clearly upon the ground glass surface.

6. ﬁ tape tranemitier of a type commonly used in pzfinting telegraph
practice shall de furnished to the contractor. This tape transmitter is
desigoed for use with & tape of the five-unit Baudot code. The holes In the
tape determine which of a set of 5 contacts shall be made at any instant.
These contacts shall be wired o interact with the contacts which are oﬁerated
dy the pins on the periphery of the cipher wheel. The wirins in this respect
is shown in Figure l. 4 tépe-st’epping magnet is provided for stepping forward
the tape once for every operation of the keybpard. It will be necessary to
rewind this megnet for 4-volt operation snd to wire the magnet so that it ope-
rates by universal bar action upon releasing any key of the keyboard. This
may be done as & relay faunction,

7. The cireuit wiring shall e as shown in attached Pigure 1. Alterpate
methods performing the same function will be . considered., I% vill be noted
that gperation of & given key such & "W™ will set up a cireunit from battery 1l
through the key econtacts, through the cipher wheel, lower and upper contacts,
through lamp designated "Q™, and return to battery. The lamp will be illumi-
nated and the letter "Q" designated theredy for this operstion of the “W" key
with the cipher wheel in that particular positiot;.. The action 'of depressing
the "Q" koy shall have a reciprocal relstionship eand the lamp designated "¥™
shall be illuminated. It is desired that this relationship he preserved for
the 26 letters of the alphabet as operated by the keyboard for every one of
the 26 posiﬂons in which the cipher wheel may be set. This is simply & matter

of proper wiring througheut. The circuit arrangements for stopping the cipher
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wheel at any given position are alsp shown. Dependent upon the contimity
through the various contacts between wire 30 and wire 31 determines the po-
sitions of stoppage of the cipher wheel by msans of the armature or pﬁﬁ ot

the wheel stepping megnet 25. The one series of contacts dosignated 26 act.

in accordmnce with the parsiculsr permubation of the holes in the tepe in the
tape transmitter at a given Instiant. %he other get of contacts deaignated 22
et in accordance with the particnlar permutation of pins on the periphery of
the eipher wheel that presents itselfl st a particular momsnt to tho contact
levers operated by them. She pins on the cipher whoel must individually be
eapable of being oither browght into operative position or left in & neutral
position, thus allowing of 26 different groupings or permmtetions of operative
end neutral pins around the periphery of the eipher whesel, The purpose of
having the pins cepable of being set inte an operstive or nauntral position is

so that various pe'mutatﬁm oan be set up and changed at will. It is desired
that the wheel ke released and stopped dependent upon the joint action of the

set of tapo-trangmifter contacte and the set of contacie controlled by the pias
on the cipher whesl, sccording to the rule that so long ss the permmtation of
contacte met up at the tapo transmitter is different from that set up at 22 by th;e
pine on the oipher wheel, the latter comtimues etepping, snd stops only when thoi’i'
two ssto of contacts co!nciﬁn. A tape-stepping, 27, magnet is shown, operated by
relay 28, A relay sban be provided auéh &3 that shown at 28, which perforss
' whatever requirements are necessayy sush &s tepe-stepping and control for cipher
wheel. The astion of this relay may be mede to interact mechanically with s
universal bar on tde keyboard.

.8, Purther detsils of' the machine as described shove may be worked ount

in agreement between the contractor ané a vepresentsiive of the Signal Corpe.

The ingpection will consist in testing the mmchine for succesaful operation in
enciphering and deciphering messages with 2 eipher tope, a minimum speed of
operation of 60 characters per n;inntc being reqnirﬁd for either encipherment

or decipherment. Proper cipher tapes will be furnished the contractor. It will

R g
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be necessary ia the dﬂehyl;nt- that certaf_..n experimental work be done., The
didder should tske these festures into consideration s & finished produect is
desirzed. It is believed that sufficient details have been given to provide the
basis of an intelligent vid, Further details will be provided as the work of

assemdly progresses.




SPECTPICATION YOR PIZLD CIPHER KACRINE

1. This speciffeation @escribes e portable cipher mechine to be used by

ghe_ Lray for eneiphariz:xg and deciphering wmessages in the field or &t permsnent
locations. '1? is dssired that the overall dimensions be withia 6" x 10" x 1é~
and that the Ql;éroxxmta'wesght not exceed 22 1bs. It is intendsd thet the
eipher mel?:lm be used -115!:4 volt battery. The bdattery will be of the EB-29
storage type and is not to be furnished as a part of the mechine.

2, It is to bo assumed that megsages ehciphered with this machine will
be deeiphered su’bsequent_lx 'i_th a pimilar machine using the same settiing of
6_srtain op_euti;onal_ features. The mschine ahall consist of & proper frame; a
three-row keyboard constituted of only the 26 letters of the alphabet and with-
on.t eny otﬁer kéy and apsociated hars such as the space bari ete.; & dbank of
26 small lamps, positioned properly on an inolined plane with the 26 letters of
the alphabot designating each lamp; a rotatadle cipher wheel the orientation of
which is determined by the continuity of certain electrical circuits get up by
the interaction of a tape transmitter in setting up certain sequences in con~-
Junction with five gwitches Qperuted permutatively as a set by pins on the
periphery of the cipher wheel, & moter or other means being provided for pra;
serving tensiorn on the spring which rotates the cipher wheel. Proper magnets
shall be provided for releasing the cipher wheel and for stepping forward the
tape in the tape trsnamitte_r. A relay shall be provided which functions to
impulse the circuit at proper tise and release same. This assembly shall
fanction so .t-hat- in enciphering a message the plain~text character will ;be

struck manually on the keyboard. %Phis particular key will close & conitact

‘and a cirouit will be closed depending upon the position at that insteat of

the cipher wheel and the set of contaéts establishsd at the tap'e tranamit ter.

A particuler lamp shall Ye Iil;umimiaa,_.theraby designating the cryptographic

letter reanlti.ng from that combinatfon. Upon dedpharing, the reciprocal

action shall ensue, i.9., upom depressing the cryptographic charactexr _koy on
the keyboard, and given that the cipher wheel and tape transmitter are Ia _the
same setting, as they were at the time of encipherment of that character, the

proper plain-text character will result.
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3. ZThe keydoard shall be provided with a standard three~row arrange-

ment of keys using only the 26 letters of the alphabet. Each key bar shall
be provided with an individual insulated comtact which i{s properly positioned
over & fixed contact mounted integral %o and insulated from the machine frame,
fhe key~-bar sontacts shell be wired in common to one side of the battery. The
fixed or stationery contacts shall be wired to emall, spring.plungers which
make contact with flush studs on the cipher wheel to be desoribed later. It
will therefore be seen that ail 26 comacts are comcnef to battery on one
side, the other 25 contacts going to the 26 plungers which agct on the cipher
wheel.

4. The cipher wheel shall be made of bakelite or muitadle insulating

material of cylindrical form and carried upon prefersdbly a vertical shaft.

This shaft shall at all times be provided with spring temsion tending to

rotate the cipher wheel about the shaft. A emsll motor may be used to pre-
serve this tension on the spring. Auxiliary methods of presserving this ten-
sion ¥ill be considered. The ciphor wheel shall de provided oﬁ its periphery
with 26 teeth egunlly spaced., These tecth ghall work imto & lock pewl which
shall determine the position at which the cipher wheel shall stop. Properly

in line with these teeth, and preferadbly above, there shall dbe .ﬂye pins set
into the periphery of the wheel in line above each tooth. This is to be
constrned as 150 pins in all consisting of 2 rows approximately 13.85° apart
with 5 pins per row. The action of these pins uli be deseribed later, The
cipher wheel vill have two heads or faces. Each of these faces, top and
bottom, shell be provided with 26 metallic contact studs for each of the stop
positions determined by the teeth about the periphery. These studs shall

mske contact with the same number of plungers mounted integral with the machine -
and positioned above snd below the cipher wheel. The studs of the cipher |
wheel shall be conmscted from ons face to the opposite face by means of flex-
idle conductors passing through tﬁe interior of tlw wheel. This wiring shall

be such that a reciprocal relationship is preserved detween conmections to

various letters.
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6. The lamp bank shall consist of 26 lamp sockets and lsmps wounted on

an ingulated panel at a convenfent angle for observation to the horisontal
plane of the machine. These lamps -mn be arranged fn S rows and be desig-
nated. by the 26 letters of the alphabet. 4 preferred method of designation
is to have enéh lamp set behind & ground glass disc upon which the letter is
painted with & suitable black peint, so thet when the lasp fe illumainsted the

letter shows clearly upon the ground glass swfaee.

6. .i tepe transmitter of a type commonly used in printing telegraph
practice aﬁll be furnished to the contracter. This tape tranmmitter is
designed for use with & taps of the five~unit Bsudot cods. The holes in the
tape determins which of & s8t of B contacts shall bo made st any instant.
Thege contacts shall be wired to interact with the comtacts which sre opersted
by the pins on the periphery of the gipher wheel. The wiring in thie respect
is shown in Pigure l. A tape-stepping magnet {2 provided for stepping forwerd
the tape once for every operation of the keyboard. It will de nocessary to
rewind this wagnet for é-volt operation and to wire the magnet so that it ope-
rates by universal bar asction apon releasing any key of the keyboard. This
may ba done ae a relay function.

7. The eircuit wiring shall be as shown in attached Figure 1. Alternate

methods performing the ssme funotion will be considered. It will de moted

that operation of & given key such & "W” will set up a gireuit from battery 11

through theé key contagts, through the cipher wheel, lower and upper contacts,
through lamp designated “Q™, and return $o bdattery. The lemp will Ve Sllumi-
nated and the letter "Q™ designated thoredy for this operation of the “W" key
with the cipher wheel in that particn_le.r positiﬁn. The astion of ;npresning
the "Q” key shall have & reciprocal relationship and the lamp designated ¥
shall be 1_11umin#ted. It ie dapired that this relationship dhe preserved for
the 28 letters of the alphabet as operated by the keyboard for every one of

the 26 positions in which the qipher whecl may de eet. PThis is simply & matter

of projper wiring throughout. The oircuit arrangements for stopping the cipher
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whesl 8t any given position ars alpﬁ Mm Depundent upon the continnity
thrnéh the wvarious contaots between wire S0 and wire 81 dotermines the po-
sitions of stoppage of the c¢ipher wheel by means of the arpnture or pewl of
thé wheel stepping megnet 2B. The one sories of contacts designated 26 act
in accordance with thw partienlar permutation of the holes in the tape An the
tape transmitter at a giwin instant. The other set of contacis designmted 22
act: in sosordance with the partiecnlsr permmtation of pins on the periphery of
the cipher wheal that prosents itself at a particular moment to the contaot
levers operated by them. The pins on the cipher wheol must indlvidually be
eapaﬂe of being either brought-into operative posiilion or left in & uﬁtral
pogition, thns allowing of 26 4ifferent groupings or peruitati.oas of operative
and neutﬁal pins around the periphery of' the cipher wheel., The purpose of
haviag the pins sepable of being sst into an operative or neutral position is
80 that ;rariou persutstions oen be set up and chenged at will., It is denirad
that the wheel bDe released sné stopped dependent upon the joint action of the
set of tape-tramsmitter contacts end the set of contacts econtrolled by the pins
on the cipher wheel, acoording to the rule that so long as the permatation of
contacts sed up at the tape transmitter is 4ifferent from that set up st 22 by tho
pins on the cipher wheel, the latter contimues steppling, snd stopa only when thus";
$wo pete of contacts coineide. A tape-stepping, 27, magnet is shown, operated by
relay 28. A relsy shmll de provide&. such as that shown at 20, which performas
shatever raqn;remnks are nscessary such as tspe-stepping and control for cipher
wheel. The astion of this relay may be made to interast mechanisally with &
anivereal ber on the keyboard,

8., PFarther desails of the machine my descrided above may do worked oul
in agrecment batween the contractor and & representative of the Signal Corps.
The inspection will consist in temting the weohine for successful operstion in
enciphering and Qoeiphering messoges with a oipher tape, s minimom speed of
oparation of 60 charagters per minute being reguired for either enciphsrment
or decipherment. Proper cipher tepes will be furnished the ecntracior. It will




be nscessATy in the developwment that certein experimental work be done. The
bidder ahould tske these festures into consideration ae & finished produet is
desired. It is believed thst sufficlent details have been given to provide the
basis of an intelligent vid. Purther details will bde provided as the work of

arzanbly progreasss.




