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IN REPLY
~ REFERTO

WP&T Div WAR DEPARTMENT-

OFFICE OF THE CHIEF SIGNAL-OFFICER
© WASHINGTON

January.go, 1933

MEMORANDUM TO: . Major Hugh Mitchell; Officer-in-Charge, -
Research & Development Division..

Attached hereto is a preliminary repor"l"., in duplicate,
on Signal Corps Converter, Type M-134, which will be of interest

_tq you and to. the Signal Corps Lsboratories at Fort Monmouth:

S. B. Akin, o
Major, Signal Corps.

Attached: .
Report in dupl..

Declassified-and approved. for re‘Iéase by NSA on 11-20-2013_:pursuant_to EO 1'-3526[' -
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PRELiI\dINARX REPORT ON SIGNAL CORPS CONVERTER, TYPE M-134

1. A test of the cipher machi.ne disclosed the following:

8. Sgeed
(1) The maximum mechanical speed of the mach:.ne, determined

by depressing the same key repeatedly and as rapidly as possible,
is 33 depressions oem minute. |

' (2) The 'maximwn speed of encipherment or decipherment by
an operator working as rap:.dly as possible for a short length. 5{
time , apDrox:Lmately five minutes, is 30 letters per minute.

(3) The average speed of enclpherment or declphermentg,’by
an operator workmg in a methodical manner for a fa:.gly ioné
period, approx:.metely 30 mlnutes, is 25 letters pé mnmte. This
average is based upon the actual encipherm%nt %d‘“decn.pherment of
1066 five-letter groups, equ:\.velent t& \:ppi-oxj.-ﬁately 6000 letters. .

- (4) Comparative speed tests with G:Lpiier Device M-9/ and

‘with the Division Field Qode, using po;-tlons of the same text as

aboye, showed that the cipher machine :i?s approximately twice as

§
fast as the M—94 dev:x.ce, but no faster than the ngVJ.Slon Field

(5) Further r
under paragraph 2a

ho Reliabilitx. é 2 Fi
In general- it may be sa::.d th‘ht the machine is un.te rel:.able

in operat:.on, but the fo]_'[apwing mecﬁ%lcal failures were noted during
the test° ' ¥ '

(l) When the keyboa.rd keys are allowed to come up slowly
'after depress:l.ng, the cipher wheel occas:.onally faJ.ls to rotate
-and orient 1tse1f to its next correct position. T_h:.s failure seems
to be ca_used by faulty -action of the tape-stepping .mechanism, and

rendere all -sui:sequent text incorrect. In normal operation of the

.keyboai'd-, however, this failure does not appear.
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(2) After the machine has been in operation for about
an hour; the clutch governing the stopping of the cipher wheel
sometimes fails to operate. The cause of this was not determined.

(3) OUnless the perforations in the keytape are accurately

placed with reépect to the pins of the keytape transmitter, there

will be occasions when the trgnsmitter'pins will be set up for a
permutation either not represented on the cipher wheel; or not
correct with respect to the tape. T¥hen this happens the cipher
wheel wiit, in the first qﬁse"\not stop revolving, and in the
second case,hstop a£ an incorrect position. While the first
case ha.l')pex.led many times during the test, the second either did
not happen, or if it did, remained-unnoticed, as it involves '
only a single-letter error. | |

c. Security. .
Theoretically, the machine can be used to produce cryptograms

that are absolutely indecipherable without possession of the key-

tape. .This method of operation would require the use of a keytape

réﬁresenting a rapdom—mixed sequence coincident in length witﬁ the

total length of the traffic to be enciphered. Such a method would
obviouél& involve great difficuitieé in practice.with regard to

- the productién, aistribution and manipulation ﬁf keytapes among
thé offices or ofgénizations provided with the mechines. If.éev-

| eral offices use the same keytape and the latter is employed re-
péatedly, even with different initial points for different mes-
saées, an accumulation of traffic that is solvable without pbs—
session of the keytaée would undogbtedly result, and the system
would not be safe for use between the higher headquarters where
commnnicaﬁions secrecy for ﬁore than.a few-hours mist be main-
tained. ‘To circumvent these difficulties a fairly simple sodi-
fication in construction can be made, as outlined below in par-

. agraph-?-é. | i

S 1 PEer A
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2, The foregoing facts lead to the following discussion:
a a. If a printing mechanism were added to the machine, the speed
of operation would uﬁdoubtedky be increased,. but to what extent cannot
be stated. Certainly-it would not be veré gréat because most of the
time lost in present operation is due to the necessity for waiting

_ (a variable length of time in each case) ;ﬁtil the ;ipher wheel has

_ stepped to the ﬁrbper_position. This délav ﬁbuld:still interveﬁe
even if the entiré operation froﬁ depfession of a key_io printing of -

© the character were automatic, because it.is an inherent feature of - the
present cipher méchanism. _ _

b. If a printing mechanism is added, full advantage ought to be
taken of such a feature by freeing it, if possible, of limitations
-imposed by the cipher mechanism. By so doing thé speed of operation
could be increased £o doqble or triple the presenf speed in enciphering
éf_deciphering. | '

Te- Thé'presgnt speed 1imitéxi§n is imbosed by the fact that the
cipher wheel must be displaced through irregular angular distances and
brough£ to a stop at ﬁ precise spot. Althougﬂ it might be possible to
increaée the Qpeed of this displgcemant, it.ﬁould be accpmplishéd most

- proﬁabl& at the ékpense of (1) certainty of-operation:;ﬁd (2)-a much
increased. wear and tear on the étérting—stopping mechanism, with con-
sequent lack of continued serviceability.

- de It appears necessary to modify the machine so as to bring about
by.some simpie, practical meané a degree of cryptographic-s;éurity impos-
sible to obtain with the present model without the difficulties of tape
production and distribution, as set forth in paragraph 1 ¢. The following
écheme is the one ﬁhicﬁ seems_to offer the most promise.

'g, If there is inéerted in the set of 26 circuits leading from the
.ke&board to the left-hand-fixed'contaéts of the éipher wheel a set of-
‘five cipher wheels of thé Hebéré type, then the same keytape of length

sufficient to encipher a message of average length could be employed
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repeétedly to encipher different messagés, providing the sef—up of the
Hebern wheels were changed for each message. Each messége would coﬁ-
tain an.indicator giving the complete key set—-up. Means similar to- |
" that used in the present Hebern lamp machine would have téigrbéidedto
take care of the enciphering-deciphering equivalency. This is accom-
plished by ﬁeans_of 8 screw which jﬁxtaposes fwo sets of 26 contacts
for enclpherlng and two other sets of 26 contacts for deciphering, as
per diagram B attached to enclosure. The add;tlon of this modlfzcatlpn
would make the machine somewhat larger and heavier, but still not be-
yond the limits of what is feasible-in a-machiﬁe for use in regimental
and_higher headquarters. |
£. Inasmuch as it seems advisable to mﬁaify the'ﬁachine in
‘respect to both- speed- and cfyptographic.securify, se}ious consideration
should be giveﬁ'to theiposéiﬁilitiés of the scheme outlined in the
éttachéd descriptioﬁ and accompanying photdsfat of a system bearing
much resémﬁlance to the present development but which, it is believed,
offers much greater advantagés than does the present model. It is ﬁe-
lieved that not only could the newly proposed system be operated as:
fast as a typist could manipulate a keyboard, but also the degree of
cryptographic security affordéd-by the use of but one, relatively short
keytape by éll communidanfs over a Period of many days would be suffi-
cient'for éomﬁunications excﬁanged between even the highest ﬁeadduarters.
3. The fellow1ng recommendatlons are made._
a. That the present model ‘be glven a thorough test for speed,
ruggedness and reliability by submittlng it to an organization such as

or the 15¢ S_gv\al COMba\u(
the 51lst Signal Battallon at Fort Monmouth, and that report thereof be

made as promptly as possible.
b.. That the development of a printing ‘attachment should proceed
;n withoﬁt:delay, since this attachment would be the seme for the present

model as for any proposed new machine.
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Ce That_thé Laboratories give further consideration-to the |
ﬁossibility of increasing the speed of the ﬁresent model and, if
practicable, increa#e the speedgto:twice_jhe present speed.

d. That if the latter turns .d:irl"."'_t',;)'_.be practicable of achieving,
then the present'model'ﬁe moé;fied in'acébrdgnce with the-ideés out- -
lined in parsgraph 2 e;. but if it turns out to be impracticable or
iﬁpossible of achievi#g; fhen éonsiaéféiioh sh;u}d be given to_the

development of the scheme outlined in'the'attécbed description.

Attached:
Description.




