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do the same kind of job.

Herewith some old papers which may be of interest
and use in AFSA-03 files, for historical purposes.
One set of papers (Encl 1) deals with an early type
of coincidence machine. The other paper (Encl 2
deals with a proposed machine for locating
idiomorphs and isomorphs. I would like to know
if any machine for these latter purposes was ever
built ~- aside from any modifications in IBM to
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1. Under date of April 16, 1937, there vas
forwarded a sketch and brief description of a
machine which has been called a Cryptanalytic
Coincidence Counter. This machine would be very
useful not only in Signal Intelligence Section,
but also in the Signal Intelligence School. It
would accomplish, automatically, certain operations
and calculations at a great saving in time and
labor. It also would afford the basis for further
extension of ldeas regerding the construction of
electrical and mechanicel aids in cryptanalysis
wvhich is becomling a field of very considerable

Importance.

2. The principal pleces of apparatus re-
quired for the construction of the mechine are
printing telegram transmitters of the type known
ags Western Electric 1-B Multiplex. It 1s under-
stood that a certain number of these transmitters
mey be obtained from the Hawthorne Plant of
the Western Electric Company at Chicago at a price of
$25.00 each., It is desired that six of these be
obtained if funds are available therefor.

COPY
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OUBIgh, W.P.AT. Div, 4April 17, 1937 « To The Chief Sigmel Offlcer

1. It iz recommendsd thet this matter de referrsd to the Blgnal
Patent Board for sultable eption,

%, %, Rushough,
Mo o, Bignsl Corps.
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WAR DEPARTMENT

" OFFICE OF THE. CHIEF SIGNAL OFFICE'R
WASHINGTON . ‘

dpril 16, 1937

MEMORANDUM FOR: ¥ar Plans and Training Division.

1. Accompanying thie memorandum is a sketch and brief
deseription of an invention of a machine which I have callsed
"k Cryptanalytic Colncidence Counter™ and which would be ex-
tremely useful In our work.

2« Also accompanying this memorandum ia a description of
an inventlon of & machine which I have called "A Cryptanalytic
Idiomorph and Isomorph Locator™, This machine is a good deal
more compllcated than the coincidence counter, but is not
thought to be imprectical, It would also he very useful in
our woxrke

3» It is recomnmended that both inventiona be submitted
to the Signal Patent Poard for such action as &s deemed suitable.
In my opinlon both inventions ghould ba placed in the secret
ostegory, at least for the present.

Willism ¥, Friedman.

Enclosures.
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(Ts be used under provisicns of Parsdl,6 b,0riice RegulatismsQiSig,1934)

Number Initals
each From | Tn Memstandum and

Action date
1 SIg  (WP&T 1. Under date of April 16, 1937, there was

forwarded a sketch and briaf description of a
machine which hasg been called a Cryptanalytic
Coincidence Counter, 7This machine would he very
ugeful not only in Signal Intelligence Section,
but also in the 8ignal Intelligence School. It
would accompliah, automatically, certajn operations|
and caloulations at a great saving in time and
labor, It also would afford the hasis for further
extension of ideas regarding the construction of
electrical and mechanical aids in oryptanalyeis
which is becoming a field of very considerable

2. The principal pieces of apparatus re-
quired for the construction of the machine are
printing telegram transmitters of the type known
as Western Elootric 1.3 Multiplex. It is under-
atood that a certain number of theses transmitters

may bs obtained from the Hawthorne Plant of the 6537
Western Electric Company at Chicago &t a price of .
§25.00 each, It is desired that six of these be HoG. M.

obtained if funds are available therefor.
"F.F.

---------------------------------------------------------------------------------------------------------------------
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NOTES ON SETTING UP AND OPERATING THE{COINCIDENCE MACHINE

The attached disgrem gives the location of the tape trunsmitters
with respect.to the row of jacks to which they are connected. The
. jacks are numbered from the left hand side of the panel. The first
5 of each row are connected to the back contacts of the tape trans-
mitter, the second 5 are connected to the fingers, the third 5 are
connected to the front contacts, and the 16th and 17th are connected
to the stepping magnets. The connections for the remaining eea#ae%s(}mahu
are as shown on the diagram. These remaining contacts are simply to
be used for convenience in making connections and have no relation at
all with the transmitters,

The machine operates best when the stepping magnets of two
transmitters are connected in series. Four will not operate satis-
factorily if connected in series, and if all are connected in parallel
too much sperking of the commutator brush results. All 10 segments of
the commutator should not be used at a speed of around 500 characters
per minute. Best results were obtained by connecting segments 1,2 and
3 to energize the stepping magnets, and segments 6,7 and 8 to energize
the counters in the ccmparing circuits. The counter giving the total
number of letters counted is connected in parallel with the stepping
magnets.

If only two transmitters are used a {-MF condenser should be
connected in the stenping magnet circuit to suppress the sparks. Afne
megdh resistor connected across this condenser seemed to work fairly
satisfactorily.When all four transmitters are used,the 3 3-liF's are
connected in series in place of tle £-MF used in the case of only
two transmitters.
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‘ BECRET-

Demoription of the Genertl Prinuiples of an Ynvention
of & Nachine for Loocating Idiomorphe end Isomorphs in

Cryptenalyeis
A, Prelinivery Remarks

1. The sxparisnced oryptenalyst wvary {rejuently has coczeion to nre
the Tprobeble word sethod”, thai is, he apsumes the precencs of & word in
the text ant tries %o findt it Ly ons merne oy snother. The word for whic¢h
be i» sernrching uaurlly contalng sevaral repe-ted istters the identitios
sud positions of ehich Lmpurt to the word s characteristis or peculisr
*pattern® or SYorsuls®, Buch words sre termed idiomorchis. For example,
the words BATYALION, DIVISION, and sRTILLERY are idioworphis, ani s:ch has
a distinotive formule of composition., The forsyls for the word BATTALION
is reprasentebls by & ssusnee of arbletrarily-sasigned digits etzun'ing for
the diffarent end the almiler letters; ss shown heresith:

BATTALIOR
123324567

In other words, the idiomorph is Zgoded™ in the sense commonly spoken of
in copnestion with the use of tebulating machinery opsrations.

2« Bupposs ihs erypienalyst suspects the presence of the word BATTALION
in & wessage, Having evptablished the forsuls for the word, he goons through
the text, beginning with the first letior and sliding the forsula ageinst the
toxt one atep at & time, uniil he finis » place where the foraule for a s~
gusnos of nine letters in the taxt in watched by or colnchder with the formula
1233245 6% {«BMTALIOR), In this process the oryptanalysi sust either
indigete on pepar, or sse with his mind*s sys, the textunl foiwula thet is at
the moment in Juxtaposition with ths formula of the word for which he is
sesxohing.

2. Agoin, the oryptonelyst msy not have a definite word in mind for which
he iz secrching, but is simply desirous of loozting two formulse which are
identioel and which are technic:lly c¢2lled jgomorshe. In this cass, he es-
tablishes & continuously changling soriss of forgulse, beginning with ths first
lstter of tha text, and tssts scch of them ageinst the rensining text of the
seme mossnge or ageinst the text of snother nmemsage. For oxcmple, ha mey
start with ths firct ten lettere of the mepssge .nd note the formuls for thece
ten letters, He thon spplises thie first formule to avother pert of the text,
bepinuing &+t & given polnt and pliding the formula aguinst this text one step
at 8 time to mee if he finde shother ssguence with an identic-l formuie, I
not, he sterte with ths sgscond lettar of the meemcgs, notes the formula for
a sequence of ten letters, znl rejpects the search. Wasn he sncounters a
formuls which coinoides with the one he hus set up, ho hrs foun? a oese of
isomorphiss, The two isomorphe mry or m=y not corresoond to the sume plain-
taxt word, For exemple, tha thres words WARRANT, LETTERS, and RIBSION hove .
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Ldentin-1 formulze snd are isomorphic. In svsrching for iscmorphs, if the
gipher text should contelin =2]11 thireo of these words enclpharsed monoslphs-
pationlly, the oryptapalyst would not know whether the isomorphe he finds
in the megs:ge raprasant thres oocurrenoss of the sxme word, or two osaur-
rances of cne word plue & Siffsvent word «ith the same formule, or » single
ceonrrance of three diffarent words, These slternztiver would he detsrained
later, by fupthec ennlysis, At the momont, the importzut fast La theé he
has losated oases of isomor;hiss,

4« The present *h:nd* sethods of locating ddiomorphs snd isoaorphg
are very tedious, slov, and subject to husan ervor, dutowstic machines
for logsting them would be guite uzeful, and it ia the pwpose of this in-
vontion to provide suoh machinss snd to describe the method of their usze,
Basically, tho Iinventlon employs the somparigon clrovits wsed im the “soinei~
dence counter® described in anothwsr paper, in combination with addftiopl
gachanisms to be described,

5. Tho text &n shich idicmorphic or imomorpbic sequences srs to bs
located is prepaved in the form of perforsted Bsutot tapes. Beversl coplss
of the text tepes ars prep.red, the nupher dspending won ths lsngth of the
segquepces for which a given machine is constructed, Mashines for locating
6, T, 8, ... letter seguences may Lo constructsd, Tnis desoription =iil
deal with machines for locsting sequences up to ths langth of ten letters.
Iin gsporel, the wntomytic locator goas through exsotly the peme mtepn an
doss the hun:n gperator at pressni, dut at & much grecter spasd, and without
ovarlooking possibhle places where soughi-for ssquonces may exist.,

B, The idiomoryh locntor.

6, First to be desoribed =ill be the idlomorsh losatpr. Let us assusme
that we ars seurching for the word BATTALIONR, the presence of which is sus-
peoted 1n the folloring toxty

AP DNMGTAAFPVGZXRIGVYNZNAZXGOPA 3

7. The wmachine consists primerily of 10 Bawdot teps trenssitiere, T

esch belng wired for tomparisen purposes, in o meonsr similor to thad eme fA

ployed in the “eolncidence counter®. In this oasme, 10 tepe copies of the g \\
aespcge avrs preparsd wpd thess tspes are plaoced in the tx-nemitters mo that \
the succemsive sterting polnts on the sucosssive transmitters corrsspon? to 1

the succsstive letters &, P, D, ¥, .,. of the nssrsge, Lo

8. Olosing » stexiing switch, the first letter of the wmeasrge, A, in
treusmittor 1 18 terted successively ageinst the nsyt 9 lstiers of ihe mes-
sege, in trenemitters 2, 3, 4, 5, 6, 7, 8, 9 apd 10, Thie is done by mesns
of a motor-driven rotery multiple switch, or other wesns, shioh guccessively

SEORET"
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csonnecsts the whole set of comparison countsctis of lrsnemitier 1 with thosge
of transmittovs 2 to 10, in turn. The comparison oircuits in ithis onpe
nerely soarve to opsrate supsrvisory high-s:iewd tslephone relays to drive

& periss of 10 rotsteble inllcator wheels, the peripheries of which are
divided up into 10 equrl sagments, numbered from 1 to 10, (This corrse-
ponts %o tha “ooding® funotion referred to in Pir. L.) At the start all
indloctor wheols are at their reset or imlti+l position, with segwent 1
showing through & window or aligned st s bepch mzrk. Indicator sheel
meshor 1 1s alwayes est to position 1 and peed not ohrngep 1t way in fact
be & Fdupuy® wheel, If no colncidence 1z epsountersd whesn tr:pemitter 1

is comprred with tronsalitter 2, indloctor wheel 2 advapces o segeent 2;
likenisge, when tronseitier 1 is comprred with tronemitters 2, 4, 5, ...

snd ne coineidence is encountered in sny case, indicstor sheols 3, 4, 5§,
sos edvines Lo seguent 2. Bub if & solneidence L# sncounterad et soy some
perison, the intiéstor whesl assoofated with the {rensmitter belog somparad
st thet moment Le not permitted to advance suy further and yemsinsg fn this
pogition. The arrengement for this stepplng e~y be by mesns of = continu-
oualy aoting ratchet and pawl for ecch sheel rnid only when there iz colnoi-
dence 1g the pewl withdrawn and locked into inactive sositdon. For example,
take the first 10 letters of (be 1llustirstive messsget

L2345678910
APDUMRGFALLY

Aftor transmitter 1 {aat to A) has heon tested agsinat the rest of the
trapamittors, the loilostor wheels are at the Following positions:

Initcstor sheo)l - 1 23 L 5678910
Text ~-LPUONROE ALY
SBetting of wheel - L 2 22 2 2 21 1 %

This aorrssponds with the repested letter 4 in positions 1, B, and § im the
sequence A P DN MG F A A Y, Inticctor whesls 8 end § wil) now atey s
position 1,

Transmitter 2 is now tasted egsinst the wyearining trogsmitbers, ia turn.
8ince the lstter P dosc not reappesr In the sequence, the indloator wheals
3, he 3, 6, 7, snd 20 gdvence ons step, The forsuls is thens

Indfcator wheel ~ 1234567 8 910
Text -ARDMMGYF ¥
Betting of whesl -~ 1 223383311 %

Transmitteyr 3 is now tertad sgainst the remsining trensoltiors, in tuen.
Blnce the latier T doss vet recur, the inilostor wheela 4, %, 6, 7, snd 10
advance ops ptap. The successive foraulas set up on the iadissior rhesls as
the sggutssivn trsnomitters aye tested in turn sgeinst the rezaining cnes are
e8 Lolloans

SEORET-
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Indisstor wheel l234 5678910
Taxt AERDENAF ALY
A) 1 sgainst recoluing Tfer 1222222112
P} T2 ageinet reradndng T9s1 1 2 ¥ 3333113
D} T3 egainst reasining T'as 1 23 4 44411 4
M) T4 sgainat remaining Ttet 1 2 3 4 4855115
§G T6 agelaet vameiniogp Mey 1 234456116
¥) T7 agoinet vapnining T'ss 123 4 4356115
The formula for the word BATTALIONS 4 B ATTALIO NS
12232484678
whils {that resultiog from the teat f8 1L 23 4 4 5 61 1 6, Therefore,

the messuge doep not stord with this word,

3. The tapes in »11 transaitiers are advanced ons step end the ssxe
procadure les followad saa before, now testing the 24, 34, ... 1lth leitors
of the mesprgs, When the test beglas with the Gth letisr of the ness.ge,
the following ssquance of movemants of indiesior wheels coourss

Indientor whesl L2234 8567TRG10
Faxt GrALFPVCRXR

(G} 1) sgainpt vepeindng Ttey 12222222272

F} T2 againet ressining T'ay 12332333733

A) T3 sgalunt remsining T'sy 1 23324 4 444

V) T6 against romsining Tley 1 2332455483

Q) T7 agzioet remaining Ther 12332435666

Z) T8 against vemeining T's:r 1 233248677

X} 19 against remzining T9a3s 1 23324 %5678

The final forzule corrssponds wlth that of BAITALIONS e2nt henes the word

BATTALIONS mpy exist ub thia point In the mege: ge,

10. It #1i1il be noted thoet the operator wust stop after oach test to
conpare the final forsule with that of ihe word bhelng sought. But by goling
one step further, the zpprratus mey Ds oconstructed so as o eliminzte thle
acurce of Jdelsy.

1l. Let ibe periphery of sach indicator zhesl be provided with pro-
Jeoting pine permuted in sccordsnce wiih ien diflerent combinations of the

Eauﬂot code and let those pins operste ine aerlns of contacts of & sat of
oo t son aircuita aoh ae in Uonvertor Type ¥.174-71) for tosiing the

§ % gé hgéﬁgﬁf : §§§§zs§§3ré?g “35n80ERkeHON TR L 38R
gﬁ % %p # En e tape trensmitisre sve
uctuatnd sl all thu tspas steppud forward sisultenscusly shenever the {insl
Formuls dosx not colnolds with that #et up on the test [rame, Thum, once
started on « wassege, the tesiing would coptinua withoul 2 stop until elther

s coincidence balwesn s finsl forvuls 2nd & test formyla is sncountared oy
slge the ent of ths mess gs 1s resched,
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C. Ths i{scmorph lacator.

12« In oper.ting the idiomorph locator it $a necessary to sot up a
formule on a taet freme, ageiunst which successive fin-l foraulse zxe tested
in tuwrn. If {he word sowht for %6 not in tha meme=ga, & new test formule
has to be pot up on the test [rame and this would be Jone hy hend, But In
wosrchling for Lgomorphis we Jdo not hove any specific forsuula in mindg we
take sny secuence of letters in tho text end compare Lt sith sisilar-length
secuences in the some text to see if they sra Lxomopphle,

13. EBuppoms thet there arc two seias of tepe tranrnitters, ecch operat-
ing e sal of indleator wheels ~nd let ons sed, hersinsfier called the tart
A% of trenssitters, be uasd merely to establlsh tast formulac on the tewt
frame, thoare foumulee oorvecponting to and helng set up by actusl sequsnces
in the neas: go itvelf, Lat the other gel of tronsmitiers, herein-fter erlled
the pusenps set of trensmditers, be used as the source of guccessive fiml
formuire to be tested sgrinat tho formulr set up on the test sst of Lrans-
mitters. Let the tapes on the messsge set be olrculer, by jeining frst and
lant charaataers, Let the arr-ngement be such thet whan a test formvle is
set up by the test set of transmitters it stays there until the sntire neg..
pege hus haen Lested sgainat it; if no coinoidence hes been ancountsrsd,
then & nev test formuls is got up by the toel sebt of transmitters by sdvanc-
ing the %tapes in thece {reneuliiters, end the process repeated, the tepess in
the maparge sst of trensmittera beling back s2gein at thefir initlal positions.
When & golncidence occurs botween & forsuln on the test frane end & finel
forouls g6t 4y by the zonergo set of trenemittors, s oilrcult is complested
which lighte 8 red lemp en?! gtops ell trineaitisre.

WILLIAM ¥, FRIEDUAN,
Prinoip-l Uryptan.lyst,
Bigual Intelligence Bectlon,
¥ar Plens snd Trafuing Division,
Office of ths Chisf Bign-1 Officer.
Wesnington, 0. 0.
rpril )4, 1957

The (oregoing Lavention week desoribed to us in February, 1937 by
¥r. Friedmant

(Constast Vbt e
Wy
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IRVENTIOE OF £ CFYPILRALYTIC COIRCIDENCE COUNIER

1. In cryptenslysis it le often necesscry to test {20 or more
sequances of clpher letters to zztertzln vhether thay sre enciphered
in the scme cryplogrephic substitution perlod, Oune mathod of testing
guch sequences is to supsrimpore them, count for esch column the mmber
of coincidencee {l.e., cases of 1dentity) betwesn letters, totel the
coincicCencer for the entire superimpositlon, end eslculate the totol
number theoratic:illy to be expected, I1[ the obeerved number falls
steticticilly withip the limite of the theoreticerl axjactancy, the
. superinpoged sequences mey be re;j:rded sp belonging to the ssme cryp-
teograpbic substitution perlod,

2. TPHen? methode™ of countlng the number of coincldences are slow,
tedicus, and subject to error duc to eye and brein fatigue sfter 2 few
pinuter work. The present invention prinrrily provider a system and a
mechenisn for automatlec.lly chserving cpd totalizing coincldences. It
mey be smployed for other cryptsnelytic opéeretions, as will be set forth
subsequently. )

3. Basicelly, thc mechsnism comprices u eseries of tape trenemitiers
of the standcrd Bsudot or S-unlt-code type, bul wired in 2 epecisl mnenner
for series-circuit employient, preferebly through the intsrmediary of =
plug en? Jack ewltchboerd employing flexible conductors, :nd one or more
electriccl counters controllsd by the trensmitters. The accompenying
sketch, Fig. 1, showe three trenswmitters, 1, 2, 2, srrenged in thigz mrouner,
with certain conductors wired permznently to switchbosrd, 4, which is
ghorn as divided up into severcl panels, 5, 6, 7. The trensmitters are
provided with the usuzl tepe-ctepping magnets, 8, 9, 10, to which power
ie delivered intermittently through a cam switch, 11, driven by a molor
or other mechsnism, 20, #o ms to cause the tipes in the tronemitters to step
forwerd synéhronously st about 120 asteps per minute, YThere tzpes basar
sete of perforastions in the Baudot code corresponding to letterzs of the
#lphabet, rnt the sequence. of sels on erch taps corresponds to the se-
quences of letters subjected to the count for colncidencer, ths tepes being
pleced in the tranemlttcrs et the proper initicl points of supsrimpogltion
for the count. For exawple, suppose there be e mesgrsge of 2000 latters
and it ic desire? to count the nuzber of colncideicez between letters 1 to
1000 and 1001 to 2000. DIuplicate teper of the mespsgs are mede gnd one of
thege tapes is pliced in tr.nsmitter 1 with letter nuuber 1 st the initisl
pesition (gbove the truneritter pins); the other tzpe Ls pleced in trrne-
altter 2 with letter muiber 1001 ¢t the initixl porition. Flexible con-
ductors cre now employed to connect certcin contects of penels 5 en? 6,
vhich for the seke of clerity ~111 mevely be indiceted by stoeting the
contnel polnte thus connected:
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27 and 47 42 snd 52
Left-hsnd 128 and 48] Left-hand Right-h~n® ) 33 snd 33/ Right-hznd
conteole {29 and L9Y c¢ontects ocontrcta < 24 and 54\ contzcts
of T1 30 end 50 £ 12 of T1 35 and 35 of T2
31 sné 51 36 and £6

Powor Lever &1 Lever 62  Lever 63 tever 6. lLever 65
contsaot of T1 of T1 of T1 of T1 of TL
2 spd 22 23 and 24 25 end@ 26

Counter Levor 75 Levor 71 lLevor 72 Lavar 73 lLever 74
megnet of T2 - of T2 of 12 of 12 of 12
7  and 46 iZ and L3 L and L5

4« The circuit for the coumter nagnet 13 ig a series circult
pagsing through all ten contact levers of tr-nsaltiters 1 and 2. There-
fore, in order that counter magnat 13 bes actunted, all cont-¢t levers
61 to 65 of tronsmitter 1 must be in poaitions that are homalogous with
those of homologous soutact levers 71 to 7% of transmitter 2; if this is
not the cage then no clrouit is ecmpleted through the counter mopgnet 13,
This will happon only when dentical letters (mo matter whet these lettors
xey be) sre slmulianscusly piesing through both transmitiers, in other
worda, only when a colnciderce occurs wlll the counter step forward,

5. By wextenelon, any numbar of tr-nemitters mzy be wired for such
work, the nurber of counters baing one lega then the number of trans-
mitters,

6. In the foregoling operstions the counters of the machine sre
astuated by colncidences of identical letters, but it is obvious thet
the machine may be err-nged to count coinocidenceés of specific palrp: of
non-identicsl letters. For example, supnose it ia desired to totsllize
the number of timas cn A meetr a X in two requences, By appropriate
wiring thia osn be donoe, so th-t only when s X 1s pagsing through ons
tronsnitter while an A 1s passing through the other will the cowtbter be
actuated. Thus:
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.

The principle here is that 2 psir of homologous leavers which sre in
homologons positions {for coincidence of charzcters desired) must have
their assocleted homologous contzcote connected together; 2 pair of
homologous lesvers which are In non-homologous positions must have the
left-hand contact of one lever wired to the right-~-hand contact of the
other, and vice versa, as shown in above sketch., When so zrranged it
1s immaterial which letter comee in which transmitter; the results ars

the pams whether ®A% is paasing through transnliter 1 while YK® 1g
passing through transmitter 2, or vice versa.

7. The machine msy zlso bs used to count the non-coincidences
Juct ap esslly.

8, By extenaion of the principle, 1t 1s possible to count the
nunber of coincidences between 2, 4, ... different letters, For exemple,
if it is desired to count the number of times the letters 4 and B, & and
C, A and D, ... coinclde, trensmitters 1 and 2 are wired to count the
coincidences between A end By transmitters 1 and 3 are wired to eount
the coincidencea betwesn A and C3; tronemltters 1 snd 4 are wired to count
the coincidences hetweocn A and D, end so on, It ig for thle rerson that
the plugs in the panels of Flg. 1 zre shown as provided for the possibility
of sgteblishing multiple connsectlions.

9. The mechine m:y be used for other oryptenslytic purposes, for
example, determining the cryptographic pericd of a mesmsage without finding
repetitions and factoring the intervals betwsen them. BSuppose & message
is sumpected of hsving a cryptographic period betwesen 7 and 15. Assunming
& wachine comprising 10 transaittors {with 9 counters), ths mesgsge is
prepared in 10 tape-coples, Copy nusber 1 1s plazced in transmitier number
1, with the first lettier in the inltlial positlony copy number 2, in trans-
nltter 2 with its 7th letter in the initlsl position; copy nurber 3, in
transmitter 3 with its 8th letter in the lnitisl position; an! so on. The

SECRE®




REF ID:Al105026

-4 -

neachine is astarted anl that counter which giver the grsatest total
aunber of coincidences showa wilch tepe is in the corrzet position
a8 regurds perlodlcity +nd this glves the psriod, For excmpls, if
the lat counter gives the gre:.test total, the perlod ip 7; 1f the
28 gounter gives the greutest total, the period 1s 8, an? so on.

10, Buppose it is desired to fini the intervals belween ccour-
renzes of a specific lallter in & measergs, for exsmpls, A. The plus
of trenspitier 1 are locksd in the A" position, opaning awitch 338
in the tape-stepping magnet 3 of tronssitter 1 at the sams time; the
messege tape is placed la transmltter 2, ans tue machine is ptartad,
Only when un “A¥ ogours on tramsmitter 2 wlll tha counter 13 be -otu-
ateld, By ingerting a counter in the oircult of magnet 9 of tranrseitter
2, the nurber of steps the {:1pe mrkes before counter 13 1s actusted
will be shown. But the operitor would haeve to shop the machine ilnstantly
and this would re. nire gharp attention. By substituting = relcy for
counter mo.gnst 13, and placing thig relsy in the circult >f the cam switch
11, the mschine msy be caused to stop subtor-iic:zlly. The counter in the
clrcult of lhe tope-gtepping megnet of tr:nesitter 2 »111 then show the
intevrvil.

11, Other usesz for the mechinc my develop as its flexibillity and
linitetione become better unsercstood.

WILLILK ¥. FRIEDMAN,
Principsl Cryptenalyst,
8ign:1 Intelligence Section,
Wer Plsns snd Traeining Divialon,
Office of tha Ohlef Flgnel Qfficer.
Weshington, D, C.
dpril 15, 1927.

This invention wee dieclored Lo us in Februery, 19%7, by
¥xr ™ Frl(—ﬁmﬁn-
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