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CRYPTANALYTIC MACHINES IN NSA 

NSA-34 
30 Ma.:r 1953 
Wheatley, LeRo~ H. 

The first installment is complete on the job of writing a 

brief description of all analytic machinery in the Agency, 

whether past, present Gr projected. It includes 51 equipments, 
• r 

and later installments will add approx~mately 150 more machines, 

plus photographs of many of the equipments. To this will be added 

• a table of contents and index by the time the project is completed. 

Correotionn, addit1ona and comments are invited." 

Declassified and approved for release by NSA on 06-16-2014 pursuantto E .0. 1352e 
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DESORIFTIOl~ OF ANALYTIC l.fACHilU!ll{{ 

This is the first installment of a collectio~ of,maohinery 

descriptions which will ultimately be a complete· Ii~ O:f"l"l~J.l crypt- -

analytic machines built by and for the JITational .SeeU.t.~]" A{t,ency or 

-
ita prAdecessors. The purJJOse 'ls to provide a brief set pf intra-

.. . ,. 
ductory facts about each machine, and provide the analyst ~th a 

starting point for learnin~ any machine. 

Since 

invited to 

I 

these initial eXpositions ere tentative, the reader i~ 
I , 
I I 

inform Roy Wheh~ley, ext. 5?.7 at AHS, of any errors or ... 
omissions noted. In linited detail, tho descriptions give the name, 

nature, purpose, origint,;,if~ction, size, speed, location, and status 

of all equipments \'the~he;r J;>ast, present or currently projected, })lus 
; ! 
I• I I ' , 

any further information considere~ important enou~~ to be included. 
' I I 

I :: 

Plans call for a comple4 Tabfe of Contents, Index, and Glossary 

of Terms \'lhe~ .the task is fi ll~ concluded. Logically, many minor 
I I 

I 

F,adgets and.simple co~structions ~re excluded for convenience and 

, clarity, but everything considered interesting o~ significant is 

included. · ~ei~ status, location and number, even their function may 
! 

' 
and do change, so the date o£ 1publications must be ta' :en as a guide 

in thesa respects. 

}!!umbering and naming of machines has not always been adequate, 

so al.most every system of designation found, such as the BuSM.pa 

11X and OX" list, Army 1 s ·comparable "AX and APSAF 11 list, local !!aval 

11N and NO" list, etc., have been included to best inRurc a.g.?.inst 

ar.1bieui ty. 
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CRYPTANALYTIC MACHINES IN NSA 

·Me¥ 1953 

Most crypta.nalyllis r.educea to counting, comparing, rewriting, 

and referring. Each of these operations 0, itself is simple and 

easily done by the proper type of machinery. When there is need 

to do them in combinations, or especiall7 if a choice of methods 

m~t be made, mechanization is not so simple. For some operation• 

~..advantages of machines is evident. Some steps can be done faster, 

more accurately, and with better organization by machine. fheoreti-

cally with enough men and enough time anything a machine can do could 

be done by hand. But to do certaln very routine computations, such 

as that done by SUPERSCRITCHER, by means of a crew of thousands of 

people would raise tremendous personnel problema, ao that it might 

be impossible to actually carry thi,out. The old Joke about solving 

a. simple substitu~~pn by a crew of 26 factorial.Ohinamen is no more 

t~ a jok~. 

,lJ.Jilnl,l935 :p~~ctically all cr1J)tanalraia,, both1 b7. the. <NaVJ'nqd 

the Arm,, was done by hand. About that time the possibUi ties of 

accounting equipment, such as IBM (International Business !•chines) 

and Powers, was realized and some was procured for experimental use. 

It was a success, and pver a period of years many special techniques, 

unorthodox for accounting, were developed, some requiring modifica-, 

tiona of the machines. ~ special devices or·g~tes were developed 

to do specialised analytic dev~cea, the first of whidh'wal called 

NATIONAL SECURITY AGENCY Form,7!u11~0SC TQP SECRET CANOE 



,; - ) TOP ~~~0~0f2\JANOE 
This document •• to be read only by tbooe peroonnel oftlcially indoctrinated in accordance witb com• 
municatlon Intelligence security regulations and author1zed to receive the information reported herein. 

the GEEWRIZZER and applied to columnar transposi~ion systems. 

Vannevar Bush of ~~ssachusetts Institute of Tecru1olog~under-

took to develop a special machine for cryptanalysis. With the aid 

of graduate assistants this was done and the machine was shipped to 

the Navy in Washington in 1941. Later, two of the graduate assist-

ants came too, John Howard and Lawrence Steinhardt. John Coombs 

went to the naval Computing Machine Laboratory in Dayton to build 

BOMBES. T.he design of Bush's machine was ambitious, and provided 

for photoelectric comparisons of two texts for coincidence, mono-

graphic, digraphic, etc., up to nine letter repeats, for special 

patterns and for isomorphic repeats. In operation it proved to be 

slow (it printed for each comparison, no matter how uninteresting) 

and full of "bugs 11 • Some of the functions were abandoned after 

operational and maintenance experience, such as the isomorphic re- , 

peat search. At a later time improved models were built, and atill 
I 

exist as the 70mm (the tape wi~th) Comparators. They have ~ long 

and useful service. 

The advent of the war 1n late 1941 gave great impetus to procur-

1ng mechanical aids tor the crY,ptanal;rat. The I. c. MACHINE waa made 

to compare two texts and measure coincidences. It could compare . ' 

texts up to 600 letters long at all offsets in a few seconds, and the 

maChine waa small enough to sit on a desk. In practice it did not 

work this wa:r, however; the device was simple enough, but the prepar&-

tion of the text onto photograPhic plates was not, so the machinea had 

to be operated as a battery near the camera and dark rooms. 

NATIONAL SECURITY AGENCY 



(_ . ) 

/ 

This document is to be read only by tboae personnel oft"ICially Indoctrinated 111 accordance With com• 
munication intelligence security regulations and author1zed to receive the information reported herein. 

Another photographic device, TESSIE, was atarted early in 1942. 

It compared texts for repeats. Subsequently the Army developed a 

super photoelectric device, the 5202, OOMP.ARATOli., which had much 

greater capacity and flexibility. These along with others formed a 

distinct series oi photoelectric comparators, the last oi which was 

AMBER, completed in 1947. All of these machines, except the last, 

contributed definitely to the prosecution of the war. In recent 

years photoelectric techni~es have been used less •than digital 

electronic. 

The only analytic. machines ever bui"lt in large quantity were 

the BOMBES. These were designed in 1942 with advice from the Bl•itiBh. 

T.he Navy designed a 16-unit model of which 125 copies were made, 

nearly identical. To operate and maintain these around the clock 

took a trained crew of 800 people. T.he Arm7 built a single machine 

called MADAME X, consisting of 144 units. which could be run as 

several separate machines with smal·ler numbers of units. 11S also had 

·the advantage of trying the wheel orders in automatic.succession. 

·,These BOMBES were used against the ENIG!-IA, ·the cipher machine used by 

•the,Germans ,for 90 per cent of their enciphering, and consequently 

were of the greatest importance. One estimate by the Navy was that, 

costing less than a cruiser, the BOMBE installation had caused the 
• 

sinking ot 60 German submarines. T.he successes a~1nst the German 

Army end Air were even more important. 

The introduction by the Germans of new reflectors with unknown 

wiring led to the invention and construction of several machines, 

NATIONAL SECURITY AGENCY 
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called "SCRITCHJtlli.S", able to do the BOHBE problem without having all 

the enciphering elements. .These machines came quite close to being 

digital computers and were pro~ably the most ingenious machines 

built during the war. The fundamental idea of scritching is cred-

ited to the British. 

·Arter the war the comparator series continued to develop. Th~ 

Navy product was GOLDBERG, which was the first machine designed to 

hold its data on a magnetic drum. The Army built CONNIE which used 

punched teletype tape. Both these comparators were influenced bt 

the ~itiBh war time machines called ROBINSON and COLOSSUS. In fact, 

the name GOLDBEUG is an American version of ROBINSON, since the 

cartoonist Bube Goldberg drew weird gadgets just as Heath-Robinson 

did. From CONNIE was developed the more special ROBIN for ~ing 

round-robins, or all comparisons. The sonic delay line machine DELLA 

uses a new medium, sound waves in mercury, to continue the line. 

Since 1946 there have been three main linea of new developments, 

the exhaustive trial devices, the dictionary machines, and the crJ.Pt-

analytic computers. 

The eXhaustive trial devices include HEOAT.E and WJRLOOI. They 

distinguish themselves by having very high operation rates, and by 

being large and working only by exhaustive trials • 

The dictionar7 machines look up weights, meanings, etc., in a 

large memor7. They are physically large and limited in their abll-

ities. Their rates of operation are not so fast as HECATE, but are 

- 4-
'PeP BJil6H! C:A:MO!I 
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high nevertheless. They started with Navy's MERCURY (a war time de-

velopment, long defunct) and Army's SLIDE-RUN ~CHINE, and now in-

elude DEMON I, II, and III, SKATE I and II, and SLED I and II. Thia 

last can also do such operations as dragging cribs and reading 

depths. 

The computers were inspired by developments at Harvard and the 

University of Pennsylvania. They are extremely flexible, able to do 

almost any logical process by breaking eaCh problem into minute steps; 

As a consequence of the minuteness of the steps some operations are 

not nearly so fast as are some more specialized devices. The machines 

developed at NSA are not copies of standard computers but specially 

designed machines with muCh more logical fle~ibility. They are 

ATLAS I and II , ABNER I and NOMAD. 

In retrospect these machines have seemed to create more work than 

they accomplish. ·In the original planning 1 t was expec~ed that the 

burden of hand work would be lightened and the need for personnel de-

creaaed. 1 ·Although m~ things formerly impossible are now done, 

tLthere,·aretin fact more hand jobs than before. These require more 

n- analytic· ability, and bring more pressure on the people in order to .. 
make best use of the ma~hines. The reason for this can be seen by an 

example. A dertain process called a 11pass 11 is needed to solve a 

crn>tanalytic problem, ~OTSTRA.PS. To do this br hand takes several 
\ 

hundred man hours, valued at nearly $1,000. This is exorbitant, ao 

BOOTSTRAPS was deterred in favor of more feasible jobs. 

- 5 -
~gp SGQBB! e~1 
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Then a method o£ doing a pass was devised on card.equipment •. ~7 
this means the co at was approxima. tely $32.50, fll?.- . 'R;ura~ hundred 

passes were made. The result of a sequence1 o~ passe~ is~the material· 

from which cr1Ptanalysts can proceed to a solution. The new method 
• 

led therefore to more work for cryptanalyst&. 
Each solution opened 

new jobs to do as well. 
' 

!!.'hen a program for making a pass on .A!1'LAs became operaUonal and 

the cost of a P.,a11 became $1.25. !l'hie 1a such a bargain that all 

&Vldlablo data~\.... thro'!l!h ~. proceoa, JDOid.~~g a tr-oua Job ., .. . 
for cr1J)tanalyets (~d p~~tl\ text). !hie is the way analytic machin-

ery makes more work fdF th~_analyet ra~er than lese. 

~. H. Campaigna. 
' 

-- 6 -· r 
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A~IDF.R {A.l!,SA.FDlOO, OXMJ?) is ~ photoe+cotric compare.tor, simih.r 

to HYPO, using four photoelectric cells t.o scan t\-10 superimposed 70mm 

films, npply "reights nncl. count coincidences. Two equipments, sarin! 1 

and 2, \·rere built by Eastr.l8.n I I~oda.k COmpany for navy for depth ~march 

in JJil'-37, a Jflpanese weather system, but; arrived too late in 1945 for 

that purpose. The contract also prod~ed t\·ro cameras, 5 1H x 11 1L x 

5 1 D (tn.pered) and t,..ro card reaci.ers p'!t x 9'L x 3'D • A 7 1H x 8 1 L x 

2' D unit supplies identification ~a.ta to the cp..mera. A D:Ell~SITOHETER 

1.,ras developed by 'Eastman Kodak tq- check Al·iBER film. 

The bate i~ 160 c~~rncterstdeep by ~20 columns wide, permitting 

comparison of a lart;e bloclc of, dnta at one time. The scanning area 

of the film may be treated na t\·:o zones, such as plus and minus. 

Characters are re;:tcl fror.t cal"ds and photographed as spots of light, 
<, 

each 1·rlth a o.ne to ten densi t~· rnne;e ( 0 to 100 per cent tre.nsmission 

factor in step~ of ten) provtcling n system of nineteen \'reights. The 

machine can be set to find the sincle best point of coincidence, or 

all points above a pre-set threshold. 

It measures 6 1 H x 4 1L x 4- 1D and i.s now at lil'aval Security 

Station, one in Room 20109 e.nd the other in Room 20210, doin~ general 

comparison, ,.,.eighting, coincidence counti.ng A.n.d message settine 

eeainst key. The con~arison rate is 800 characters per second. 

Ref: NSA-lBl'Library 
Mr. G. Kier 
Mr. s. Snyder A 
Mr. li'. Spurberg 5~1\ E;' r 
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,'•..BABIC DECIPlU.:RD!G DEVICE 

The A.RA:BIC DECIPH1'.1RI11G DiilVICE (A'Ji'SAF .11.5) i.s n rel~=~.y-operated 

substitution rlevi.ce for rlecr:rntin~ messn.r-es in a.n Arabic cl.igraphic 

substitution svstem complex b~' converti.np; t\·•O di..~i ts to one Arabic 

letter. The one model t.tas built b;v HSA-352 in 1949. 

It conai.sts of a stanrlard. ni.gi ta.l l..:e;rboar<'l. for input, a junction 

box to take an 8 x 20 ph1gboard for substitution, and an electromatic 

typel«i ter equipped w1th Arahi c lcey-slu{o;R for ont:?,t. Two dig'i ts of 

cipher are typed on the keyboard, combined into one impulse in the 

~lugboard, which is wired according to a particular substitution 

key;J:list 8J1(1 which o·oerates a corresnonninu type bar on the tvpewriter. 
(' 

The device proved sati.sfactory in use, but the feature of re-

quiring a plugboard wiring for each of a tremendous number of key­

lists used in the complex of substitution~)ystems·slowed operation 

drastically. It is stored currently at AHS in Room 2021-A. Operation 

is at typing spaed, np to B characters per second. Size is best ex-

pressed by listing the components: an IBM keyboard, an 8 x 20 june-

tion box and an electromatic .typewriter. 

Ref: :r.rr. E. Azar 
Mr. N. Christopher 
J.Ir. H. Herczog 
l-lr. lot. Pattie 
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The ASP trn.s nn r.lectroi.lr.Chn.Jli.c:-J ,'l.cvico for tllo decr.'Ption nf 

call si.;na in certain Jn.·.,a.ilese s;rstcuas. One 11ni t ~n.a completed b7 

USitm.IL in l~oJlril 1~4:4; construction n'f r. second. coilol \'m.B d:teconUnuod 

becn,lee of aye tom chnn~e. 

Thero were throP. units to the dAvicc: a kana koyboard for input, 
:, 

three separo.te plu.:;boD.l·ds ( t\;O for 48 kanA and one far 10 d1g1 ts) to 
I 

accomplish si~le subRtit~tions ~ pluaging, and a re~ne~tion t7,Pe-
... 

writer for out~ut of neciphcr~ent. The ~in~ automaticRll7 stepped 
. . ... 

to the next stocker nfter n deciphormant. 
I 

It operated for only two or threo months before the s,wtema 

chansed, and was an improvement over hand methods for handling a 

large traffic volume. Size was 2'H x 4'L z 1 1D plu.a ka;rboard and 
...... 

regen typewri tor. It hns beon dismantled. 

Ref: ClT-21 
lfSA.-18 files 

' 
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AUTOSCRITCJ·r:-:R 

The AuTOSCRITCH'!;lR, or' (GRAPEVIJTI~) ,;,_s n . rcln.y oporo.tcd crib-

tostcr-nsed to solve GerrJnn E!~IGl-tA. trrt.ff1c t11ro~h c::hnustiv,e trinl.s • .. 
Rectuirin~ n. cri'b of n1'0\l.t :.~n-lettr.rs on<l kl\o"m rotor "irinc, it ex­

haustivel~r fi.Boumod stE?ckcrs ( en~.-l'llate plue.£~ings) until the co":"rect 

reflector plucgin{; F!JlC1. st.ecJ:::cr 11rerl! founc.l. , It was built by Ariny in 

1944 and opernted 11n tll July 19•l:5, tti'!.en the GermAn problem ended. It 

was replace!!, b:r the electronic St':PElj.SCRITOmn:t, for which 1 t served as 

a test model. 

\ · 1'he menu (pairings of crib ond cipher letters) was set up on a 

plugboard and an arbitrary st~ckJr w~s assumed so as to satisf) the 

first pair of letters. Further q.~sumptions included wheel order ~d 

no SWTO (slow w~eel iur.n over~ ~{e., only fast and medium wheels in­

volved in the movement). Each p~ugging ass~tion was automatically 

tested thr~~ succ'e~s~v~ pairilij;s until eliminated,. ·the machine 

rsending i~~'e'''pro~ ~he ~ot9r wir!~s~ sen~tng contradia~ions, 

no~ontradictione and confirmations of exit pointJ. ~~ all letters 

l.n the menu. produced nb contradip.tions the machine stoppe~, allowing 

hand record of data for ~ther-~esting. Probability of solution 

_was about 70 per cent •. 

1'he machine measured 'B"H x lO•L ;E 3•D • Avera&e set-up time 
.--

was 30 minutes, but running ·time was as much a.s ten to fourteen. dqs, 

three shifts a day. ~eed ~~ 25 ~eats per second. ~eing slow, 

- 1 
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..:, .... 

AUTOSCRITOmm. (Con~) 
......... 

ra.thor il1.flbxillle ruvl -tnc'ony,en~C'nt for tl'!ctin;:_~ AJtn mn.illtena.nco, 

it wns d\a~~tled. 

Ref': ).f.A.C. Outline 120 
Mr. R. BoWman. 

· Mr. R. Moulton 
Mr. J. Raisch 

I 

' 

- 2-
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.EO 3.3(h)(2) 
B-~11 STJ~OKER l!'IN!W..R PL 86-36/50 USC 3605 

The D-211 S~'EOI~R FIITDER \'mfl n. svccinl purposp {:,"E!ncrfl.tor c.esic;ned 

by ASA for use in conjunction with th~ condenser-type FREAK (refer 

to M.A.C. Outline #'11) il'l. stn.tistica.l•solution of tho stecl-cer of one 

coordinate of the L-------_.I'B-211 mA.trix. It \-ras built by ASA 

in 1947. 

The mr~chine had two sets of Z5 rel~ys,l 

I FRF~K made a sta-
~---------------------------------------------------------------~ 

tistical ~ally of the co~dinates resulting from combination of 

generated key and fractionat.ed tape. A record of results (in tape 

and print) permitted the operator to select f~vorable cases. 

Not much use was made of t~is generator, due to failure of FREAK. 

Rate of speed was about 17 minut~s per message, It was considerably 

smaller than a typel·rri tcr, ~.nd is~ now dismantled.. 

Ref: M.A.C. Outline #57 
J.l.fr. H. Collins 
r'rr. R. Gordon 
Mr. J. Russell 
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The n~me CAI-IEL is n :phonetic re11derine; of OHL, the n.bbrcvia.tion 

for OF'.Allc\.CT'ERI STI 0 l!ESSAGE LOOA'!'OR, wh" ch \11"1"' n 1;-un i t relay gate 

designed to opcrRte uith ~- ··os TA:atJLATOR ~n locatillb OI (Cryptographic 

Instruction) messf!t;es. Those massnges contnined 1\ convers~on sq'l:!&l"e 

to be used in certnin Jpp Arm~r systP1.1s. It \/A.B built by Army• s 

F Branch for B Brnnch, delivered "'..n Febl'l.l..,r~r 1911.5 and is now dis-

mantled. 

The device wns desifillcd to ma'.:e usc of the fact that the Japanese 

frequently sent a conversion sn~~re for A. pA.rticular poriod as a 

measate. A line of 10 digits, 0 to 9 in some one of its 10! 

(. 3,628,800) permutn.tions, 1·TA.B represented as· ten four-digit groups. 
( . 

~e machine deoipherod a mess~e using the current square and matched 

resulting plain groups ten at a time against these ten known groups. 

In the right set of cessages ten such seq~ncea of the ten gr~ups 
would be found. A print of all the plain text was made and an indi­

cation was given of every hit. 

Average rate was one card ever,r 15 seconds plus print time. It 

:aetz '1~3548 tilea 
Mr. s. Xullbaak: 
Mr. J. M&Jol 
)fr. J. llaiach 
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, f"'D C''l •n rn•., ··mt~·~) II • li d ,.,_ t r it... curvoc~ ... 1 .c\-'l.•l. • I.. "I: .... • •• "'"''"'" C:.l':'\"P s II=' ZC' Cut•rrt c 0 El \1 ~.L no .1. 

li.11C'r: rrrl l'l'l r.~ ... din~; on c:!c7'llt lcVF.lB or rnoro ,,a1.~ 11. spcc1.Al set of 

t.ffJC r111,;r. Tt • ,.A bu11t by In'Lcru"tioJU\1 Bus4.nrsa l'acb1.nel' Corp., 

URIT".dR nncl n 1'1u,,boprc1. 

A fi.lo o-£ cnrcln hns bl'cn developed :for e~l code 6l'OUJ'B in tho 

F~ll'tem Nul tl1cir ea.uivnlcnt OhinnPe charrtcter, liat.iJlG the consoc1v-

'Lift t:,rpcl'ritcr fn~.ct1oua r.a.nd !cc;,- stro~ces rcru1.rod to 11 drn.u11 thC' 

roduc:! nc t"'.o r1cmcnt a in c-rch bl':"pl. acnl .. ro tn the cloaoat rn1n:l.ad 

etroi:c. An IBI-~ cnrcl 1 R ~"rc-mrotl in r1locinl coninc; for each chnrn.cter 

p.nc\ 1. ta c:!:u!u·r tc:::t code ;;rfl'T"'• ~VCl'r,A:: ~-:15 RtroJ:ea, pntl snmo 

tot~1in..~ ~5 or ro. J\ r1rc·· of tllnRo ~B rene\ by thr mn.chine throlll;h ,_., 
. 

p11Jbbonr" to tho 05~ c:u-.•1: ,..,t!r.~ Ulli 1.. UR.:..nb .:'111 'li:!:l.c t;'}JC.'\;l'itcr 

tho at;rlizcd clll"rnct£ct rrn\\LrPd b~.- tho dr.cll:. 0£• the t:-po a1us free 

(supp1tcd by Il,t.crru~Uon.n.l :Rua~,rr.r• l:.,c,1nn C.Jt']>.) h 1\ lio:JNI. r1l>hn-

charnctors on upprr CABo. 

rp'Le at 10 stro1:~s per socor..c1. It tn st.Lll n"¥:•~l ... l•.1• 'fo~ \~.,r. ,.t, 

.. \rli1:c;ton Hnll Stnt1or1 in Roo11 1Gt)5-A. 

Bet: Jla.cbiua :BraDO!a .Aimual Jleport 1 1946 
Lt. !. ~lara 
Ill". J. Po'V81"a 
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l..my 1953 

OOli'NIE I and I I 

CONNIE, (AFSAF-1, AFSJIJ!-D/U) is a ,general purpose teletype-tapa 
. ' 

comparator, used for polygraphic coincidence counting, of up to pen-
' 

·tagraph size. Uodel I was experimental, \completed by Army in October 

1949,, Just after the merger .. , A contract for an expanded equipment, 

model II, · (:AFSAF-1-l, now AFS.AF-D/U, sometimes called the new or 

expanded COBNIE·), was let to National Union Badio Corporation with an 

expected delivery date of August 1953. IDA, (AFSAF-1-X, or AFSAF-D/52), 

is a modification of CONNIE and is described under that title. 

Input for both is a high-speed. dual tape drive 1 a pair of photo-

' 
electric tape readers operating at 5000 Character.sper second. Output 

is to two AFSAF-44-l DIGIIl!.AL RECORDERS. In the fall of 1951, four 

Remington Rand card readers were also provided for model I to hold 

bn~ stationary card apiece and supply a crib Qr pattern, such as for 
......... _ 

a not~ed wheel, thua simulating regular wheel motio~. :Oharaoters 
. 

are scanned, stored electronically and trea~ed cyclically, m~ing 

successive matches against te~t. In general, the machine counts 

binary coincidencee, combines these internally for character coinci-

dence, and matches totals against a preset threshold. 

CONNIE II will have several improvemento: a 32 x 32 magnetic 

binary matrix, a criterion generator with a variable threshold pr1nt 

control and auxiliary storage unit. It will handle larger numbers at 

a muCh faster rate and will p~rmit weighting and variablo grouping. 
\ 

- 1 -
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CNUHH I and 11 (Cont 1d.) 

-Model I measures s·~ X 33 1L X a•n plus the photoelectric 
-. 

render input. It is now in use,~ Arlington Hall Station in Room 

0·1:13-B and has a rate of 5000 coi:J.pnrhons per second. l~odel II 

\17111 also operate at Arl1.ngton Hall. 

Ref: Mr. w. Cole 
Mr. J. Deutsch 
Mr. R. Gordon 
M:l!ss M. Hobbs 
Mr. J. May 
Mr. J. Powers 
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CONNIE I 
AFSAF 1 

with two AFSAF 44 vltBATON 
DIGITAL RECORDERS (lett) for output 

SECRET 



f'II'IIG&S~ 
J.fq 1963 

OOPPEBHlWl (.Al'W-94, CJIMN', OXPO) ts a relay-operated photo­

electric comparator for locating double group repeats at epl 

interval in two cipher messages by compariDg the Jlleaaages on 70mm . 
tape at all Juxtapositions. !l'hts la in effect a depth' sea:rch. 1!'our 

such were bull t for lll'aYT bT l!l'atlonal Oaah Baglater Ob. , the first ln 

1944. Al.ao, four punches were bu.ll t. Models II through V were 

planned bu.t neTer materlallled. A TAPI OBEODll (see OI!! paper 22) 

was developed in 1944 ta t~OT& tape accuraa,.. 

Up to 250 cipher messages are punched into a pair of opaque 

70mm plastic tapes b7 means of a 70mm tape punch (considered a part 

of the machine but actually separate) at an uerage rate of 40 mea-

sagea per hour. A whole group 1a punched per frame using binar;r 

ao4e vl>,lah reCDl!.rea tl\• of "'- 1nren\;r-ab: tepa leTale for­

digit. !rhe two tapes being ma.tched are complement_,. to one another, 

' I 
so ~t a hit appears as a blackout to two of the 1~ PbDtoalaotrib 

I 

.(ella. A hit stops the machine tor manual recordlrlg. 
~ i 

I 

I COPPEB.HlllAD I is taster ud scans a wider span than the BABY 

BllUB l'OllOE DIVICll or TESSIE IIi (100 groupe simultaneously Teraur 

I:BM1a 17 groups and TISSlll1a 20 groups). It is ourrentl;r ilL uae at 

BaTal SeCUI"ity Statton in Boom 4152 and meaaarea 9'H z 61L z a•D , 
I 

plus a amal.l tape punch. !l.'he machine operates at 4000 framea per 

aecollll. 

lleta :Brief Descriptions ot JWillqulpment 
OI!! 11, aa, 24, 41, 42, 94 
M. A. 0. Olltllne 114 
Mr. J. Stapleton 

Cfh/FifJENT/A I;; 
JIEOSTRICT:Ep 
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coN¥1IjE}~fAL 
SBOtmffY INPORMA'f'IOM 

Mn.y 1953 

OOUNTESS 

oo~s (A'Ji'sA)~Djl3) i~ to be a limited purpose group-I.e. 

device to do a round robin "Dearch for monographic through penta-

graphic coincidenoos either adJacent or split up in aD7 or all 

phases. !rhe one model ordered was cozqpleted. in 1952 ''b7 NSA.-354. 

-Pl.aii~tor- &f COUNTESS II (sub-project 351-437-53) were dropped when . ' . 
1 t t/as found that modifications could be completed. in 1953 to pro-

Vicle all the features desired. It is one of' the PRINCESS equipment a, · 

col!pll"ing over a Wider than usual span of' text, aJ.O = 1034 cb..aradtors. 

A 517 REPRO.DUOER PUNCH ope1•at1ng at 40 to 50 cards per minute., 

60 characters per card or a hiGh-speed teletJ.Pe t~e reader at 100 

characters per second i a the input • Characters are inserted. sue-

cessively into a 5-place A-register and also onto a magnetic drum 

which f'eeds all preceding characters to a 6-plaoe :B-:register. The 

drum holds aJ.O = 1024 characters, the contents of 17 IBM cards, and 
. 

at eadh revolution f'eeds all the characters it then holds through 

the !-:re~ter where they are compared electronically with the qon­

tenta of the ..Ar-:reg1ater. 'l!b.rougb. plugging, search can be made for 

1m7 coincidence, up to pentagraphio length in any phase. It calculates 

the statistic L::J. =If(~-1) • Hits are wired to one or mo~e of :10 

decade counters which are fle:rlbl7 interconnectable by plugging, each 

having separate preaettable thresholds: When a counter threshold is 

exceeded, the machine stops and another 517 DEPRODUCER punches as 

- 1-
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GOmlt»rN!fi:A:L 
SECtmri'Y INFORMA'fiON 

COu1lT~GS (Oont'd.) 

J:1...~1 ao 20 1de!!t1f1cation characters, tbe contents of tho 10 counto.··1 

Wld a.n indication of which countor caused the hU~. Di to Clld blcn!:s 

are allowed for and the drum automaticall;r 11m1to tho length of t.;::--::t 

acceptable to 1024, causing a punch-out and starting a :new c;vol~<~ 1 

wh.enover the capaci t:r is exceeded. There are plans to provide mct111n 

ot making lengths of text as low aB 100 characters cause a pa.nch-out. 

Size :I.e: 8 1H x 26'L x 2 1D plus two 617 PUNCHES and a tape 

reader. Drum spoed is 7200 revolutions p9r minute, rosultl~ in up 

to i25,000 comparisons per second. It will operata at Arlington lte.ll 

Station. 

Ref: l.fr. W. Grogan 
l.fr. J. H~uke 
lob.-. J. Powers 

-2-
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61)5\ti~-Wli~I-AL 
SBGURI'I'Y INPORMA'!'ION 

>&Fe~#T 
Mrq 1953 

DELLA 1 and 2 

PELLA (AFSAF D/51-1 and -2) is an electronic round robin com­

pnrotor usiug sonic_ nolay lines to m:l.tch datl\ from magnetic tape~ at 

----n mec;f'.cyclc pulse ra.tu. It counts character or variable group hits 

Md listR or 1,,1nchr.s inctictttions of ~tll D'IE!.tches which exceed a pre- . 

determinen vfl.lue. Two equinrnent '~re ordered from Technitrol En§ineer­
• 

ing Co., of PhilRdelphi~. The first operational model was delivered 

July 1952. A seconcl is tlue by Jul:y_ 1953. In general, lli!ILLA is de­

sisned to no a round robin compnrisons of' lOOo''messageo of various 
\ 

len&ths up to 1000 characters ench in about 17 hours of machine ti~e. 

Ori6innlly aesir,ned fo~ round robin search onlY, later changes 

have mRde possible iaomo~'hic scnrch Rnd mixed monograph-digraph hit 

counts as \·•ell as mRtchi.ns .!roup a bet\·.reen tApes (not w1 thin tapes) if 

so desired. Input "-s b;r t~·ro or fottr magnetic tFJ.pes as in A:BNER. 

Normally, one hP.lf of the r.!ess~es are put on one tape, and half on 

the other. ~1lsinc is ~t meg~cycle rate resulting in eight t~ ten 

million comparisons per second. Sixty-four mercury delay lines (half 

the number but identical with those in ABNER) provide the acoustic 

stora,ae. Comparison circuits and 9.ounters A.re provided for 64 offsets 

simultaneousl;r. Group lent;th is_ VRria.ble and machine operation is 

asynchronous, controlled by sicnals to indicate completion of various 

steps, sequences, etc. Length and scoring of hits is flexible and 

easily controlled by switches. Out~ut is to punched tape, an~ perhaps 

evontusJ.ly to an AFSAF 4~1 Printer. Pcysic::tl units include: l!emory, 

>ecRE-1 
- l -
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' GON~®fiNif-11\:L 
SECURI'f'"i' INFOit"Ml\'f'IOK 

S'EC/t..fr 

.DELLA 1 and 8-.(Cont 1d.) 
~ -

...... 
si:xty-four counters, tim.t.ng, control, 4 B.a.J,1;heon-t1J)e ll8gllat1c tape 

inputs, a tape punch output 8DCl J.! "fer auppl7. Ita size aa 7 1H z 

16 1L .x 2 1D , plus a motor and a generator unit. It has .1u•t co~~~plete4 

ita initial teats at Naval Secarit7 Station in Boom 4050 using paper 

tape•. 

lid' I Jl:r • ll. BoVIIIBD 
Mr. w. Cole 
Mr. J. Powers 

SBCfJ<€-=T 
-a-
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DELI.A 
AFSAF DSl 



----~ €Om.It5!W1~:t\L 
BECURl'fY INPORM!ia:~ION 

·~ 

May 1953 

DUCRiiiSS 
I 

DUCHESS (AFSAF-D68) will~&~ ~'grouP. I0 11 ·=devfc'~\thich differences 

two sequences of 300 characte;rs each at fi_ush .std:t~· testing the re-

sul~ for groupTepeats. Part. of the .. Prinoess proJect, the set of . . -·--. 
I 

devices designnted as 11 high speed sta.tistipa.l placode diagnostic · 

equipment", it is to be the.-~Uma.te· eq}1!pment for which COUl'I'TESS and 

!.tiSTR'l!lSS and OO~TSOR~ (the group-l:O ati!acbme~t .to SIJDD) are interim 

devices. T\..ro models are co~templat.«, .ln1t rto full contract has yet 

' been let, although International »usin~ss Machine Corporation has 

already constructed input i outp~t and differenc-er units .• · De;Li very 

was planned for 1953 • 

. Using a number of .~et~c drums, DUCHESS stores 1000 sequences 

·'Qf 300 digits each and· matches each sequence flush with another .... 

simi~ set of sequence strips, se~rching for group repeats in the 

result. The test wied ·is the group IC teat, z::.r!~-i) ,' 'ana··.i• 

applied to four and ·five~digit groups. 

·Out standing feature of the machine is its l:i'lrge ·rate of speed, -

all pairings of 1000 magnetic strips, or l million matches ~n en hour. 

Size has not yet been determined. It will be located at AES. 

Ref: Mr. R. Bowman 
Mr. J. ~eutsch 
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IT~y l9S3 

The EXP.AN'.DED C0l"4P.ARAT(I.H \ Al!'::Uu'-2?) vas a photoelectric compBrator, 

All enlarged verdon of the '"tOJr.a;l COMPARATOR designod to mtch two to.pom\ 

or films in search ul" vat•1ui.ut co1r,c1d.ences. Hogan laboratories built 

the one model in 1950 !oz: .Army aa an experimental _110del to toot a . 

method of ~aldn& comparieone. ··the electronic circuitry worked pro­

perly but some of th~ mechanlcel reatarea were unaatisfaotor7. 

The device recognized and counted characters or grou;pa of pat-

tern co:tnciclencea, utt1n.e: b~.nm·y .electronic counters and ~welve plug-

8&ble recognition units. It cou14 be plugged to indicate when a 

threshold had been exceeO.etl. co\tld do weighting, or divide the ·field 

of viewing into sub-fields tor high-low comparisons. A photoelectric 

cell scanned each of 273 'J)c)aai:ble spots (16 levels by 17 frames in 

the gate at one t1Dae). Two u.~o• three nlms or tape a, eaCh u;p to 200 

frames long, were p1ac.ed va t.ha e:ate and. the fast film was pulled b;v 

at a rate of 1000 fr-wnee !)•':or t.H:"ond. Output was to {1) a matrix of 

neon lights indicat1r1g viaf··-ud ty wbich of the 272 photoelectric cella 

was receiving light, to{<:.:} a ~Tni.lt-tn recording device which gave_a 

print-out at uaer 1a option on facsimile paper, or to (3) an applique 

unit built to record ~ec1maJly the totals in the binar;v electronic 

oounfiera. 

Never intended for o~eratir.nal uae, it has been d~amentled. 

!!!here were -tour ma,jo1· uu.u..,. i.iLa larg-sat measuring 7 •:H · .z..... 4'L x s• D ; 
...... 

RE9'ffti8!BB 
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~:xPANmiD COMPARATOR ( Cont 1d.) 

the other three together measuring 7 1H .x 6 1L .x 2 1D , plus po\?er · 

supply and a small applique printer unit. Bate of comparison \ras 

eff•ot~vely 272,000 individual comparisons or 1000 matrix comparicons 

per second. 

Ref: Mr. E. Fleming 
Miss M. Hobbs 
J.lr. J. Raisch 
Mr. s. Sn;vder 

.. 
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REF ID:A60928 
BiS:T.Iilt.T-E"J} 

scctt~T 

mEAK I 

lfo.y 1953 

. The nlEAX (AFSAJ'-24, MULTIPLE Jll.EQ,UEN'OY COUNTlllR, later called 

.. lllliiAK I, RELAY FlUWC or OOBDEN'SEB. JIBEAIC to distinguish it from the 
. . 

. ELEO!I!BONIC F.BEAK which superceded it) was a :rela.T opera. ted .:frequeno:r 

counter. It used condenaers for atorage of totals, to make mono-

graphic and digrapb.io counts of digital or literal text, hsudling 

u;p to. 32 cm:a.racter alphabets. One model was bu.ilt by Arm:r in late 
:I 

1943. It proved to be unreliable and was dismantled. The B-211 

S~EOKER FI~Dma was designed to operate in conJunction with F.REAK bu.t 

saw little usage due to the counters erratic performance. 

It consisted of two tape readers, a~ of relqs, 32 x 32 or 

1024 sets of seven condensers each, a scanning circuit, and en 

electromatic typewriter. The r.Bchine distributed. successive digraphs· 

read from two tapes to the proper set of condensers. A ring circuit 

automatically distributed text for a monographic distribution. The 

device also evaluated L:. !T(~-l) , for aach distribution. 

It consisted of five rel~ racks and measured 9 1B x B1L x 2'D 

pl~s two tape readers for input and a regeneration t;,vpe~aiter for 
I 

' I . 
output. Bate of operation was 6 characters per second and., final 

recording took 14 minutes for a full width of 32. Its major uao was 

on HAGELIN problema and for cyclic'diatribution. 

Ref: M.A. c. Outline Ill 
Mr. J. Russell 

n.~~" 
.. : ~. 
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FllOG 

:ntoG (.Al'SA:r-33, B-211 OlliBDRAGGER, ) is an ~---- --~----- ---. - - - ~. 

electronic massace setter for solving traffic from a straight­

plugged (at the top) B-211 cipher machine. It was designed and 

completed b7 l!I'SA.-352 on 1 Jul7 1950. Origl:nal plans called for 

one engineering model and one operatioDal model. Serial 1, a bread­

board model, proved quite efficient and is still in use.. Serial 2 

ia under at'Dd.7 b)' NSA-35». There are plana to contract soon for i1is . 

construct; ion, with delivery eJ~PScted in September 1953, !!he name, 
I 
I 

J'BOG was onl7 recentily applied to thl/ machine when pl.ans for Serial 2 . . 
were initiated and has since been applied to both. 

J. mari"'UUIl crib of 20 letters ie represented. as a 20-Card deck, 

u.auall7 b7 drawing one· pre-punched 3 x 6 cazrd per fractionated lett£ 

of crib. lllach carc1 contains coded ~ches in a 30 x 5 .matrix. !he , . 
30 levels proYide for the combined mlniDIWil oTCJ.e of a 16 aDd. 10 wheel. 

T.ba five positions t, the Yartical dimension proYide for th8 five 

ool'Wil11s of the interna.J. :B-211 fractionating square. !his plain 1;ext 
I 

deqk and a cipher t ·~t tape are feel ;l.nto the machine which goes 
I . 

throU8B the fUll CJCle, testing all motionr 8Dd turnoYer possibilities, 

at. the same time cheling for bottom stacker at .ever7 setting. 

A crib can be tested in aU positions of a 600 letter mesBD&e in 

about 6 or 7 hours. !lhe machine uaaurea 6 1:0: x 12 1L x 1 1D (6 frrur.ea, 
. .......... ............ . 

incorporating a ring of 30lthyratron tubes). Serial.! is located at 
! 

AHS in Room 0414-:B. 

:Bof: 11.1'. J. Co cln•an 
J.Ir. !-1. Collins 
l.fr. n. !·!oui ton 

NATIONAL SEClJRI'I!Y .AGEN.GYll 
T/O.A. lZ 
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This doownont is to be read only by those personnel offieially ind.octrina~ed in ae~ordance with co!"• 
munieation intelligence seeur.tty regulations and authorized to rt:!ceive the Jnforrnatwn reported hereln. 

May 1953 

GEE\'ffiiZZER I - IV 

The GEE\•lliiZZER (.AFSAF-112, ELECTROMECHANAGRAMMER) is a weighting 

device used with a 405 or 407 TABULATOR to slide a stretch of cipher 

text (originally 10, later 12 and. then 16 letters) ag~.,.inst the rest 

of the message, selecting and summing weights according to th·~ re-

sul.ting digraphs,. Four models wore built successively. The fli•s·t, 

in 1941, was merely a I:Jet of rota.rv switches in·a small box and was 

probably the first IBM relay gate. The second was a set of wire con-

tact relays mounted in a 60 x 34 plugboard cover. The third, of 

·. 

heavier construction, was a 3 1H x 2'L x 2 1D gate, mounted separately 

to avoid vibration. The fourth ior NE'f GEEWHIZZER, often erroneously 

called Model II, is really Modal IV. It is electronic, eupercedes th~ 

first three and has additional functions. 

. i 
In operation, the particular set of letters chosen, usually the 

first of text, are plugg4~d on al405 or 407 TABULATOR and the cipher 

message read from cards (from t~pe or cards in Model IV) •together 

I 
with associated sets of log weights of each particular letter, con-

' I 
sidered both as in1 tial and finb.l half of a digraph. These \'Ieight a, 

I 
0 through 9, and later 00 ithro~ 50, are totalled and listed, \ihile 

I ! 

all totals above a preset ',threshold are wired to print in a separate 
\ 

column to facilitate locating the best answer. Model IV has a 

32 :x: 32 pluggable electronic matrix, can do Fourier \'leighting and 

is currently at \'lork setting messages in a special case of :B-.211 

- 1 -
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GEEvffiiZZER I- IV (Cont 1d.) 

usage where five wheels and a part of the indicator are known. 

The t"iny first model 1a still in st~rage at Arlington Hall 

Station in Room 1501-A. The second and third have been dismantled. 

The latest device is 4 1H x 4 1L x 2 1D and has a speed of 2 or 3 

cards per second. Location is at Arlington Hall Station in Room 

1600-A. 

Ref: M.A.C. Outline *1 
Mrs. ·D. Blum 
l-tr. J • .Powers 
Hr. s. Thorne· 

NATIONAL SECURITY AGENCY Form/JJ~OSC TOP SECRET €1'\NOE 
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Nbl'J or ELECTRONIC GE ~t·iHIZZER. 
On to ~ 11 at lett is the original 

GEE':·lHIZZEU I or ELECTROMECHANAORAJHr4 
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Hay 1953 

GREEN .ANALOG 

The GREEN ANALOG is a relay device for completely reproducing 

any function of the Japanese GREEN machine, a 6-wheel cipher device, 

never used operati.onally. The analog was built by F Branch, of 

Army, completed in February 1946, after \'lorld \'lar II ended, and de-

livered to the museum. 

Input is by keyboard or tape reader head, and output is to a 

teletype page printer or tape punch. T.he 25-point rotors end their 

complex stepping wero simulated by relays. Although rotor wiring 

was fixed in the h•o captured converters, four 8 x 20 plugboards 

allowed for Changes. The system used 45 plain text characters and 

100 cipher text digraphs, ·including variants. 

The analog measured ,6 1H X 5 1L X 2 1D plus a page printer, key-

boar\ tape reader head. an,~ punch. The GREEN converter itself was 

portable, t;ypewritor s.ize,· and never came in for much use. The 

analog is still in the m~seum, in NSA-18, stored in the attic of 

Building 20 at liaval Secur.1ty Station. 

Ref: NSA-354B files 
Ur. D. Dribin 
Hr. F. Mayol 
Mr. S. Snyder 
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Ma.y 1953 

RAGELUT :MESSAGE SETTER 

The HAGELIN MESSAGE SETTER (.AFS.AF-38) is a relay op_erated thoel­

setting device which/ 

I ~o·' units were built by 
~----------------------------------~ 

Army, the first, by WDGAS-74, was delivered 29 October 1949, and\the 

second \(Ali'SA'F-38A), by NSA-354B, on 15 December 1950. There are plans 

for a thi.rd equipment to replace the now worn out first Wlit. In such 

a machine, 
~--------------------------------------------------~ 

There are four major components, a storage portion consisting of 

relays and condensers, a comparison circu.i t for matching key and 

cipher text, a maze circuit which interprets the comparisons by phases 

and a control circuit which checks for required conditions and controls 

the machine accordingly. In operation!/ 

signs. Counters show the digits of key in the machine. Means is 

T"df StcA, (:rT &Atl-et: 
CONrFIDRNT:~I·:t\-L, 

.\ 
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SECUitff'Y INF'ORMJd'ION 
ro P r€-C~Pr· c.AK'e 

E03.3(h)(2) 
PL 86~36/50 USC 3605 

HAGF.Lill l-1ESSAGE SF.T~r'FJR ( Cont 'd.) 

:p~oy:l.ded for mn.n,1~~ stopping. In unit II thP.re A.re provi si ohs for 

six choices 

Unit I, a table-top apparatus, meA~~ps one cubic yard plus tape 

reader. Unit II measures 6 1II x 2'L x 2\D • Both 1mits are still in 

Room 2208-A nt Arline;ton !-Tn.J.l Stn.tion, but the older one is unused. 

Tests are mncle at a rate of 6 to 10 chara.cte:rs per second. 

NSA.-354~ ft:l-e 
Miss B. Oll~ah 
Mr. N. Christopher 
Mr. W. Cole 
Mr. -, • G. J.fa7ol 

11f sec Pre r clf!IC~ 
- 2-
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SECURI'fY INPOftMl\'f'ION 

riP J--uRPr· cAK'E -.. ,,..,.II*'· E03.3(h)(2) 
PL 86c:36/50 USC 3605 

HAGF,LIU }.tESSAGE SETTER ( Oon t ' d. ) 

p:rovided for IMnW\:\. stopping. In un:l t II ~b~~e IU"e provisions for 

six choices 

Unit I, a table-to~ apparatus, meBe~~s one cubic yard plus tape 

reader. Unit II measures 6'H x 2'L x ~'D . ~oth units are still in 

Room 2208-.A. nt Arline;ton fTall Stn.tion, b~t the older one. is unused. 

Tests are mnde nt n rate of 6 to 10 characters per.second. 

BSA.-35Q 11l.e 
~aaB.·~ 
Mr. B. Ohr:latopher 
Mr. v. Oole 
Hr. "1. G. MIQDl 

nf sec~e r c;fll~£ 
- 2-
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E~3.3(h)(2) 
fW6-36/50 usc 360~ 

! 

.H1\G'ElLU! PAlliTY STBEA2-! Gr::I-'!ERILTOR 

e • 

The BA.GJiJL:b P.ABITY STRP..A!·I GDI~TOR (.U'SAF-4G) is a reln.v 

operated tablo-top key 68De~ator whichl 

/ ApPlicntion .ia to the HA.G"F.ILI!T 0-38 and similar maahinel. 
L.....------' 

It was built 'b7 Army And delivered on 38 li'ebrua.ry 1960. 

I ~d out~ut is supplied either directly as an 
~------------------~ 

input to the HAGZLllf I!ESSA.GE SF.TTJ!IR AZJ.d/or to B tape punoh. Wheel 
• 

start:lns positions L'.re set up by- Jll!LS~ buttons. Lamps indicate thi 

wheel positions at all times. 

!he device ia a table-top ClOdel and "auras .a•B X a•L X a•D,. 

Bate of operat1o~ ia 6 to 8 chn.rnctera per second. It is curreAtq 

in use at Arlin&tQn Hall Station in Room 2208-A, in conJunction vith 

the BAGELilT 1-:ESSA.G:Jil smua.· 

Rof'; TO/A 12 
1JS.~35-9J Jl'll'JB 
J.ho, B. Ohri;:topher 
~-~j.~ • • 'f. l r .... :"Ol 

• 

., 

NATIONAL SECURITY AGENCY ,_1'%.\~· TOP SECRET CANOE 
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EO 3.3(h)(2) 
PL86-36/50 USC 3605 
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cznrei'IL 
EO 3.3(h)(2) .. ...... .,. 1953 

PL 86-36/50 USC 3605 

HmOATE (Al'SAJ-91, OXDD or HAGELIN caiBDWJGIB.) la a i))ecl~l ~ 

PD•• high ~eed electron~c crlbdragger for solYl~ 0-18 \7,pe BAGILIB 

messages by exhaustive trials. Two equipmeta. -lwllll 1 azul a, were 

built for Navy by llla.gineering Research Aaaoclat<te, bl:)V part; of 

Ilellllngton Bmld, the firat delivered 1 .April 1'9~ and the aecond on 

. 18 May 1950. A SM'm. ia used with each aa auxiliar;r equ:lp11ent 1;o 

I '!he nama BAG:BILIB CmiBlllWIGliB. vaa 
~--.---------,------------~ 

recently appli84 t~ the subproject 351-411, azul the ter~~ BJICW!E to 

~-411-51 to be ~e the subproject oovera the fUll oribdragger 
; 

field aa4 not a ~of(lc equ1pmen1;. 

!he machtp.• lll caft.aral requlresr 

ke;ra. At a hit, the maehine stops to permit haD4 recordiDg ot each 

. poaaible VilldoV aett;:l.q :l.t finda.\ lour brief teata"\Oil & SA!'!B Will 

eatabliah 1;he wheel pattern aDd •eft\ng of the 1;vo ezC,.ud.ed wheela . 

vhoae patterns a:re ua11ally known. 

:Both 110dela azoe nov 1D operation at JTaval Secarity 8\.ation :ln 
\ 

Boom 30103. D:lmena:lona of the tape unit a}.e 6 1H z 4 1L z 3'D ; &D4 
\ ·. 

of ~e &Dal;rtio section, 6 1H z 17 1L z 3 1D • Operation :la at the rata 

17JP SEcAet= C.ffAlO~ ., . 
...... ":".] -

oo.N·EI-D~NJ?:fA.L Ceill._.. .. 
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SBCURI'f'Y INPORMAHON 
TcJP se~Rr-r ~;t.,.~lr 

HBO.AT.E ( Oont 'd.) 

ot 75,000 trials per secoDd, each window aettink beibg teated ~ 

about fourteen microaeconda. 

Rafz TO/A - 1'1 
liSA-3023 J'ilea 
Kl". D. Hogan 
Mr. J. Jtaplet~ 
Mr. L. 1fheatle7 

' 

-a-

• 



t 
.,. 
!i.. 

... 
r.:. 

~---··· 

GENERAL 
DESCRIPTION 

z 
0 -,.;. 
i 
~ 
u -... 
)o ... 

···1- :-····· ···-···-· 
c 

·.·! ·. 

•• . . . . Ill 
at-

i! .. ..,c 
.. u 
~ 

. r ' 

. :.-~:-

.;. : 

. ' 
-~ 

. . -~ ._, :l ·. : .··.:-. .·· :..;~ . 
• , ... · .. #::.-;~~~:.::~-- . -~-.-... -~ .. ·-· ~. 

,;·..t. .. ·~ 

RE~ii,~~~ Section 1 
.MODELCXDD 

.. ·."' .... 



REF ID:A60928 



~~~ ., 
qr "'Y'fil'f.::5tiffli1 

May 1953 

ID1LLCAT I 

F!ELLOAT I ( origin:Uly EL!CET for BL."llCTROJJIC Jei:~ ~STI'..R. and also 
. . 

called l•iA.TTm:n·!. JR., DEF 59. AFSAF-D/59) h n desk-s~ deciphering 

. ---- . 
device and !tcy tester. relay operated. "'i th provision ~r up to 26 

. ··-.... 
mixed A.l.phabets. It is n cenera.l pnrposc version of DMD, -~d in. fi!Ome 

I ·,=.,1;, ' 

functions resembles 1-~TTHF.~I-~oro :tlw.Jl it does HELLCAT II. ~one 

model ordered tras bufl t by }TSA-354:8 for lrs.A-23 and \'laB deli ve;ia 1-

February 1953. 
I 

l'lhen a set-up S\d tch. is thro1m, up to 20 letters of key or 
I.! I 

text ~be entered in the relay memory via a ring circuit which acts 

as a counter and n. stora«e; ,control· •. Given .26 random alphabets of 
! 

26 letters each. set' up o~ a 34 x 60 plugboard, the mac~ine applies 
. . . . . ,. . 
I l I' . 

assumed key or plain s~injt ;cip~f ~d derives possible plain or key •. 

Output is to a. regeneration _tfe'\'~i ~er·. The ring ciraui t position, 

and therefore the particular *phnb~t Md key being used, is sl].own 

by lights. . ! 

It is 31H x S•L x l~D , ;designed to fit under the overhang of 
' 

an executive-type desk.. Oper~tion rate i~ 6 to 8 characters per 
' 

second. Alphabetic and numerical substitution is pos•ible. It is 

now located at Arli~ton Hall Station in Room 2522-A. 

lk:f': .TO/-A. 8/60 
ll&~354B Fileo 
l·il.•.- 1-l. Ch:i.•iotophor 
1--h·. r. I::":.yol 
I-h.·. X. Pol loy-

NATIONAL SECURITY AGENCY F- 781-<105C 
1 Jul 51 

..!----·-· .. £.. .·· i j l 





HELLCAT I 
AFSAF DS9 

lfAT'.1tmti,JR 
tonaerq ELDT, 

.DI.li:TRIC m T!STER 
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HIGH- SPEED TELETYPE TAPE REAlli!IR 

The RIGH-SPilm TliLlD'l'YPE '!'.API RlWlBIB. (DSAF-D/f& or OBAUL1i1SS TAPE 

RBADJ!Ul) is a high speed, mechanical teletype tapa reader. Enou.gh 

'IU18.8sembled parts and reading-head assemblies (the DOYt!IJ..,element;) to 

permit NSA-35 to assemble twent~nine of these read•~•A¥11rreceived 
I 

; 

from ~eletJ,pe Corporation in ~-1953. Development.bTo·B~ of a 

pair of experimental .CBWijillftS;. BJIADEElS, one 

maOhanical and the other p~~oelectric_ &Dd.~tic (!be PALLY BEADJR), 
! 

was discontinued when :this,. amJtel was intro~uced. 

Ita function is aimpl;r· to read data :trom Ohad.leaa (or non­

Obadless) tape at higher speeds than earlier devices, 8Dd vill be used 

as input to numerous equip~~"'~·· . 
I ' 

. . 
Bate of operation la.~~\J,II•lOO oharaotara per second up to 140 

• . I 

~taro por ooaoa4. I~o.oi~ i''l"• tla7, 6~ z e"L z B0D. 
!haas readers are beiDC.P'f.t ·to use !n v.-ioua locations. 

Ret 1 Mr. R. .Bronder 
Mr. J. Deutsch 
Mr. J. llu.aaell 

I 
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&GURRY INFORMA'f!ON 

COHI!'IBIBN'ff Ail 
Ma;r 1953:~ 

ICKY I 

ICKY I, ( TEmAGRAPH II or OXCL, called TESSIE- ... Arm7 persoDDel), • 

was a general purposo- 35mm photoelectric comparator and tetragraph 

tester built for Navy b;r Eastman Xodak Oo., in 1943. A total of 

three units vaa built, the first two being delivered to Bav:r and 

.A.rlq respeotivel:r in October and November 1943. It replaced DSSIJI SS, 

NaT,V1s original tetragraph tests and is superceded b;r Army's TESSim II 

(Al'SA'D'-11). 

The four original cameras were small and simple (about 25 pounds), 

merel;r transferring data from punohed tapa to 35mm film. :BRUTl!J I, 

d&Yelopad by lilaatman Kodak Oo., and received in June 1944, pr.ovidad. a 

greater concentration of information on the film and complicated 

identification data. It measured 4 1H x 3 1L x 6 1D ·and was never us&Cl 

operationally. Two new and mora flexible ·cameras, :a:RlJ!lllD II, Serial 1 

and a (M.A,O. Outline '/160), were delivered in March and May 1948, . 
lDach is a double camera and e:qJoses film at a rata of over 6 oliaraoter-a 

per aeoond from cards, or 10 characters par second trom tape. Size ia 

fhe Jll&chine compared two films on which literal. or D.UIIlerioal 

text waa represented aa clear rectangular apota l.n a field :1> levela 

de-.P together with ide~tification data. ~ aearoh vaa for either 

pol7craphio repeats or high I. o. Through a ga~e 35 aharactera vide, 

the films were automatioall;r compared, one held in place and the 

other drawn paat at. 3500 :h'amea per aecoDd.. !lhe 1 alov1 film waa JIIC)Ved 

eON FIDHNTI:A:L 



... . . ,. C8NFfBE!ft8IAL 
BBOURI'I'Y INFORW .. TION 

G91P!BJ!Jlf!I ti; 

IbkJ I (Cont 1d.) 

lip':'~: lllBD1' as olO •frames at the end of each pass by the 1faat• "f!lilr.; · 

When the proper number or pattern of letters was found; a neon light 
. . 

flashed and the machine a topped to parmi t a hand record O'f the 

viauall7 represented data. 

Size of the maChine was 4 1H x 2 1L x 2 1D and rate was 3600 

comparisons per second. It waa modified by lllaatman Kodak Oo. ~ in 

1948, but was ati1.1· donilidered ll:Rl"eliable and ao was diamantled • 

.An171 a 'variation of t!ifa device, bull t in 1945 is called TJISSI:BI II 

or Al!'SA:r-11. Plana· f'!cn . ..i ati' Itn II (CDB.) were drawn up then aban-

cloned. 

llef': CIT paper 6 
OI!r paper 48 ·-. 
M.A. c. OutliDe 13 

. Mr. G. Kier . 
Mr. J. Stapleton 
Mr .• L. lhea.tl81' 

) 

-2-
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ICKY I 
AFS.Af 10.3 

CX:CL, TE1?RAGRAPH II 
ambigl".ously called TE.C::SIE by some 
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su~~T 

IDA 

Mlq 1963 

IDA, (from IsomorJlhic Depth Analysis, AFS.Al!'-1-X, OO:NNIE--1-X, 

DEF-62, QS.AF-D/52) 1a essentially a stripped-down CONNIE, a special 

purpose electronic tape comparator for isomorphic pattern search. 

The AYlll-AlE (.AJ'SAF-D52/10, XFN') 1 the associated tape punch for pat­

ternizing tape I was completed by NSA-224 in June 1950. The .!'irst 

breadboard model IDA was ready ahortl7 thereafter, BDd the second, 

an operational model, was finiShed in 1951. 

The machine counts monographic coincidences of isomorphic re-

peats over a span of 10 to 12 characters. Two patternized loop 

tapes are read. b7 a pair of photoelectric readers at 6000 oharac-

tara per second. AYE-AYE uses· 3 frames on the pattern tape to in-

dicate the location of each repeat found in the precediDg 13 ohal"~ 

tara of text. It considers a ,Particular character and punches a 
I . 

hole in level 1 to 5 of t~e first frame if a repeat is found in 

the first five preceding Cbar~cters; in level l to 6 of the 

second frame, for a repeat foUnd in the sixth through the 't;enth 

preceding characters. These are pl~ble. !he Character iteelf 

is punched into the third f'r_.. Addition of l, a, or 3 characters 

to one tape canaes a precessi6n of corre~ponding step-size between 

tapes. la.ch result is in the f'orm of a confirmation or oonfllot. 

These are weighted aDd sUDIIled. All totals over a preset threshold 

are recorded on a 517 :BEP.B.ODUCD. PUNCH. 

Size of ~e comparator is 7 1H x 6 1L x 3 1D plus two tape readers 

GON;pJDENT·IAL 
<.-,l,e., 



• .1. • 

• 

--!1M 

mA. (Cont 1d.) 

51H x 4'L x :11 D onch nncl 517-.Pt-r.rqH. IDA ~s n,w in o-porntton at 

.Arl:lngton Hall Station in Rnom 04J,.l-:B: iJ,mpnrison t-i'mo on an 
-· 

average pnir of tapes is five to twonty min,l'lfes·-

Ref: Mr. w. Cole 
Miss lot. Hobbs 
Mr • T. 1-fcG'!.rl. re 
Mr. J. Powers 

~er:Re·r 
: -a-
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IDA. 
AFSAF D52, Isomorphic Depth AnDJ.7si 1 
with CONHIE roaclor in"'.Ut (loft) o.ncl 

IBM 517 RBPBODUCER output 

• 



-- --

11&71963 
EQ3.3(h)(2) 
PL 86..,36/50 USC 3605 

typt'. It wn.e built by JTflvy in 1~.19 :fr'lc n. cMnibn.lisod VIPE!l to 

f'nrve ns a con~prolion J,lJ\Chii"..e to I!ARTIITI \."hich it cocpletel7 dupli-

antes exc&J?t thn.t i.t hRa a baclcwnrd atC}.,.PiDG f'cC'"ture. • Ita purpose 

\\'DR to a~loit n f\U'ld of kn.owlcdi;ll o.bout I!IBaaot:a endin8B. 

The mnchi.no aut'lmEI1.iCAll:r followed in reverse the prescribed 

ks;r c= c.~.(: and rulo t\f motion, atoppinc R.t ambi~SUous points to permit 

tho operator to choodp which pR.th it should taka. :rraquant uaa WA.B 

made of it na o. hsn4te,hr. Input WAB 'b7 tapa or kB;rboard; output 

waa to a racanera.tion t~C"\."riter. 

Sisa was the aamo p&\ ~or MA.B!IIJI, 6'H x .(IL x 4'D and rata 

vaa aiz to ai.;ht chA.rRCtara ~ar second. It baa been dia!IIBZLtled. 

:Beta Ill'. B. Oapdpe 
liz'. ! • B'ollai'Of'b 
llr. J. Btapletoa 

.NATIONAL SECURITY AGENCY '-lf.\1lasc TOP SECRET CANOE 
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).Ja7 1953 

JMA DIDOIPIDD.UNG MAOHIHE 

T.he JttA was a relay-operated deciphering device, derivin& ita 

name from the Jap Military Attache system it was built to attack. 

Originally designed to perform a process equivalent to sliding alpha-

bet strips to find the proper substitution alphabets according to 

running key, later modification permitted deciphering by~ or 26 

unrelated alpha~ts. It was built by .Army in 1942 and replaced by 

MATmEW. 

!be maChine is best understood when visualized as a 26 x 26 

sqmare where an electric tT,Pewriter operated to select a letter wired 

to the left margin (usually according to cipher text) while a aynchro­

nized tape-stepper selected a letter (from running or CJOlia key) 

wired to the top of the square. The value found at the intersection 
I 

of snCh a row- and -column selection was determined as a certain 

value according to a plugboard wiring. Thus the machine added aDT 

given key value to a corresponding cipher val.ue and gave a prede-

termined answer. 

It handled a 26 character alphabet, used a double tape reader 

for input and regeneration t7,P8writer and/or tape pundh for ou~ut. 

By reversing the role of key and plain or or key and cipher, the JMA 

could perform enciphering and be used for placement or test purposes. 

It operated at t7,Pist speed and has been dismantled. !he 26 x 26 

matrix was housed in a OXCO dolly 2 1H x 4 1L x 3 1D with teletype 

tape reader, IBM keyboard and regeneration typewriter. 

Ref & M.A. C. Outline f2 
Mr. s. s~er 

NATIONAL SECURITY AGENCY F-t'll~Josc TOP SECRET CANOE 
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Ma.7 1953 

J-SQ.tLUl.S tnfiTS 

!ale term J-S'.tUARE designates a family of 23 equipments whose 

basic function was code docipher.ment and rocognition. To those prob-

ably' ohould be added the three LIMITED SELECTORS and the two CODE 

RlliOOGNITION UNITS~ All uni ta were built b7 ~~ s F Branch, now 

NSA.-354B, o.nd. operated in conjunotion with an IBM 405 T.A.'BULA!I!OR or 

a 517 P.BE-SEN'SING PUNCH. The 32 x 32 ALPH.ABETIC SUBSTITUTION UNIT 

(5'U x 6'L x 3 1D) was built b7 li' :Branch ill 1947 aa a logical exten- · 

sion of tho 10 x 10 numerical J-S~UABE UNITS, and is still in use 

at Arlington Hall Station in Room 1700-A. 

In general, these devices simulated a 10 x 10 Jap ~ ciphor 

s~e and operated to strip probable additive from a given number 

of cipher text groups, matching the resulting possible plain groups 

against a 11 at of high frequenc:r groups se1; up on a plugboard. I1i 

priuted and/ or punched an7 recognized groups, together with appro-. 
priats collateral notations. All operated at tabulator or tape punoh 

speed, 80 or 100 cards per minute. A listing of equipment&, with 

dates and dimensions is attaChed. The7 are all dismantled. 

llet: NS.A.-354'8 f'iles 
Mr. F. Mqol 

NATIONAL SECURITY AGENCY F-t'!.lf~OSC TOP SECRET CANOE 
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J-5Q'Jit.RE tr.UT - r~r ~I 
For daciph~ ~ ~d r~bgnitio 
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LDM 

'l!he LDU (LOl!GITUDiiT.A.L DIFFERmTOU!G 1-fA.OHillE) Wf\B n tRpe dif­

ferencer conni stinr. of nn IBl·l tr•po rctttler ( SIGTOT) modified to road 

either one or two t,:pca. Utu•d. in connAct:lon with n small rel.a7 un:l:,. 

it could differPnce on modulus 3 oithor conaeout:lve DBudot charACters 

in one tnpa or chnrncter·a frtlrn tt:o tnpos. It wn.s built b7 ArmT 

Securit:r ~ency 1n 1944 for tele,,rinter c:lj)her Sf&tems such as TUDIT. 

'l!he modifhd re·Hler trn.nRlntinG onP. or t\'10 tapes was connected 

to A relA.,V \U\:lt. In thn w1tt \/err. three 11eto of five relqa, each 

correapondin.; to thr. :ft.\"'e bmJtls :ln the chArncters. Two seta were 

operA.ted :t"roca t'u• rrnCior '•hnn t\1, tRpea were bainc read, v:lth the 

third set .:overn:lnc, tha ,tl'-.cr sate. Tho third sot was operated b7' 

the comb:lJ'lA.tion of the t\m nnd in t1.1.rn oporn.ted n. regeneration tn»e­

V1"i tar 1\nit/ or 'P"tnch AD desi.rPr\. \n1en '>nl.;• one tApe WA.S being read1 

the third set 'lf roln.,vR cniltrnllec'. tho nl tornnte switchinG of char·· 

actera to the f:lrl't ."'nt'l ar.c'lnr1 sr.t. Ontp11t of the first relq set 

at ench step wan th~ d:lfforonco of the two clmrncters being held. 

Ord:lDRr7 5-lrval tn~e wna uaAd, ~t n speed of 10 ohnractera per 

second. Res~ta werr ncctU"A.tc, f'r.r.ter thM by hnnc\, and could be 

expressed in print, in tnpo, '>r tn l1otb. It has be•m dismantled. 

B.ef 1 M • .A. 0. Outl1.ne .fA 5 
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The LI!HTJi:D SELF.CTOR (anr1 TRAF3FER ATTACH::T'iJ:TT) vm.A a code recog-

ni tton rm(l r1eci.rher:i.n:~~ (levice nr.od ns nn r:d r1.fJ 1n wor1dng ndcli ti ve 

ilepth•. The fi.rot model bullt mnrl,od ·the stnrt of n lnre;e f0.mily of 

ctec:lphorin{': clevicor., lnClucliJC:c n.ll tbe SJ~LTcCTORS, tho CODE RJDCOGHITIOll 

Ul!IT n.ncl nll of the J-Sc!]JARF. r1ovices. Three LIHITFm SEL~CTORS were 

bunt by Arm:'' s F Brn.J1ch, wit!1 r'.eliv•cry datos of 21 December 194.:;, 

4 FebrlL':tr~.r ~914, ant1 ;~G Fcbru.,.r:r 1944. 

The first "odel rccdvo<l fom· consecutive cipher groups from the 

TABULATOR, strlppor'. off lee;.' .onrl sent the rcsnltint; possible plnin 

groups hnc:< to be pr:lntcrl. :lf l.t rccocnizcrl n.monc them one of the high 

frequenc/ [:'roups net ,.r;: on 0 plll;.:;bo .... rci. ·l)[lJlols. J.1odels ?. and ~ con-

tninod {tn 8 x 20 plu.::_:1lonrr. nn!1. n.clcli tive tronpr. plugged on lt \-lere 

~~pped from ci cher text ( rece i vorl from the TABULATOR four groupe at 

a ti;;;;,.). Also, tl:e SO x ~"! nl11r;lJonrr\s crere the removable elide 

type, not fixed ,o.~ in t:-te f-irr:t r·lDdel. 

The first model \-IRS fi'H x 5 1L x 2'D , the )111lgboard being 

mounted. ont from the e.ir1e of the tvo frmnes. Both of the .later models 

measured 6 1 H x 7 11 x ~·p nncl !rlOl.mtcd the nFJnols bet\veen the two . . 

frames. All operRtcd with .o. ~,o;, TABULATOR nt 80 cards per minute. 

A Ln:ITF:D SF.Ll~CTOR j'RAJ-TSF:SR ATTACHMF.JTT (4, 1H x 2'L x 2'D) was 

completed on 3 AU£;ust 1944, proviciing n. relay Ul1i t for transferring 

480 leads to the LHIITED SELEC~'OR, thus permitting the code reco[";ni tion 

- 1 -
102 JEGtl'!T eJ*lfe!J 
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LIMITED SELEO.TOR ( 06nt' d.) 

unit to soan two sets' of ~ode groups. 

Ref: NSA-354B files· 
Mr. F •. Mayol . 

\ 

All are now dismantled.. 
' .. 

\ 

~sl<lltllr-eB 
. \ . ' . 
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MAISIE (AJ'SAF D'14) ia a magnetic card. tile and look-up device, 

a general purpose d.ecoder of smaller oapaoliT ~ vaa plaDDad for 

UTI, a similar equipment. !rhree models are being bu.1lt b7 Inter-• 

Dational 'Bo.aineaa Ma.obine Corp., two for JrSA and pne tor ASA. The 

t:lrat ia comp!eted 8Dd being tested, with de1iverTdne 1n June 1953, 

Capacit7 of the two ~etic drama in t~·ta ~bout 245,000 

cbal'ao-tere, or 611 traoka of 480 chal"aotera each. !hie ~untis to 
. i . • 

f1va to ten thousand code groups and M&niDga. 1iach ten 'o seventT 
I 

characters in length, Input and output ia a 4!J7 WULAmll vhloh 
I ~. 

reads up to ten &-charact~ code groupe from a card, prints each 
I I . ~ 

aDd, via e1ectron:lc look-up ciroul ta • tinda azul auppliea tor print-

ing purposes the corresponding meanings from the clrwaa, 
I 

Sima of .MAISIJI ia 5'B x 6'L z. 4 1D , plua 4IYI T.AB1lLA.!OI, which 

prints 150 linea per minute. I~ w1l_l be located at -.ArliDg'IDn Hall · 

Station, lloom 1600-A.. 

WI Mr. J. Deutsch 
... Jl. J'l•:lac 
Jlr. J. :raw ... 

RESTRICTED 



MAMBA, (OXLT) was a message setting device which compared 
I 

digital information, aatting enciphered code or additive by recogni-

tion of plain code. Two were built for Navy by National OaBh 

Register Co., and delivered on 15 December 1944, arriving after the 

• 
~ecitio problem had died. 

Input was by specially coded I:BM oarda. Numerical key data, 

usually + , 0 or - weights, was placed in fixed reading positions, 

while cipher in another IBM card deck was moved through a reading 

gate slide-run fashion, one position at a time, and compared. The 

11acazming11 feature of the code (even division by three of code groups) 

was the teat being made. The message tested was uauall7 known to be 

on a particular additive page. Reading of cipher was done b7 2400 

brushes (10 digits in 80 columns in three cards), which co·aJ.d make ,, 
contact throUf')l the reading head onl~\through punched holes. The 

device also had a weight summing arrangement whiCh in effect totalled 

the number of oiroui ta completed and stopped the machine when a pre-

set threshold was exceeded. lteoording of hits was done manually. 

Original intended to be a desksized simplification similar to 

oo~. it measured 5 1H x 3 1L x 3 1D and tested four positions 

per second, or one CJS.fd per minute. Later devices made it obsolete, 

so it was dismantled. 

:aat: OIT paper 4 
NSA.-064 files 

NATIONAL SECURITY AGENCY 
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liARTHTI EO 3.3(h)(2) 
PL 86-36/50 USC 3605 

lfARTilU (:x:F.l·T) \ms a 1ravy rl"lay .a.naloc for LOI;rGFF..LL0\'1, the 

.I r nncl. comparable in fllnction to 

the Ar~r' s T~T A:i.ALOG. It wns built by ~;ravy (Lt. KilhAm' s project) 

in 1948 fr-om parts cauni bali zed from PYTHON. INITRA.M was a comps.n-

ion machine llhich Rtem>ed in reverse throuGh the key cycle i:R. arde:r 

to exploit \'lea.kne~osea in messfLGe endin~s. 

The machine was tape fed and simulated with relays the action 

and l·fAR9!INl and 

IlliTRAM were accordin~ly retired. 

Wheel patterns had to be ltnolm, but wheel plugging ( seleation of 

the two wheels to be reD.d) could be found by tria:t. ~d p;t:rQr, !l!he 

machine, noll dismantled, measured 6•H x 4'L :z: 41D • :Rat" of opera-

tion \las 6 to 8 characters per second. 

Ref: Dr. H. Campaie;ne 
Mr • C. Higgins ' 
l·tr. J. Stapleton 

NATIONAL SECURITY AGENCY 
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z•c SPOYD, I nnn II 

·rcSlTOY!l, (AFSA.F-D7S) nn."\locoua to :tTo.V71 a 0 1li'ALL'!!lY, 1.s P.n olea-

tronic cross ·proi'ucto:; BUJil cor.muter. Ifottal I, in bren.dbonrd form, 

tllr"S a built b;· :rSA.-~51C in ,.\~at 1950. l-tcSFO!D II, A.D. aperationn.l 
I 

model, is due to be cor.t,,loted in April 1953. In June 1951, an aloe-. 
tronic BU".J.RY-DE:TARY COIVY.R!l'1!1R \TaB dosi~d and incorpora.ted into 

VoSPOYD I And URVO n printed record on a ra~enerntion typewriter. 

•, The COt:I"V'mLIJ?lR..wa.R incorporatod into !l'cSlJOYD I and 'tlB.B also ueed in 
I 

reyerse n.s input to .A.Brlm, f:criR.l 1. 

UcSl'!OYD's function is 'L'l corl!'rnte and sum the cross products of 

two sets of i'.i~ tal voluoa foe.'. in on tn.pe at about 200 chAracters 

per aocond by a mo~ifiod ~ou~le &ended AFSAF-25 ~. T.he machino 

recogn!sea plus ,r.d M'tn118 ~,, ... 1bcru. Out'PUt circuit to the COllVJRQ. 

ia throuGh n ~~ : ~~ plt\:bo~rd. Pifteon bi~ry d!aita are ex­

prossed a~ five doc\~ n1t~bn~~ for ~rint-~t, ori;inall7 b,v A re-

Sise is 5'H :x- r;• L 7 Jl.' !> • i:!cS:?OYD I, PlrN\d,V disJDFLDtled 

operated e.t ton di;:itR :.er .aec>ntf; :roc1cl II, located at ArlinGton Hnll 

Station \~ Roo~ OaP.O-», o~erotrs nt 100 ~roducta Fer second. Tho 

_ .200 m por second. 

Rof: lTS.A.-03 Files 
Hr. J. :0011tech 
llr. tl. l.:al.."l ""=' 
fir. J. 'R'~esell 

Rlii.tiiWI 

.... 
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MEIHOURY 

~iERCURY ( CJam, l!'ULJ, SELECTOR DEVICE) wa.~:~ the Navy- counterpart 
I 

of the .Army SLID!ll-RlJU machine, a relay-operated group--scoring device 

for placing messa~s against key- in additive-enciphered digital codo 

systems.. Essentially it was a 10,000 group catalog with provision 

for assignment of \teights (0 to 19) to each group. The one model 

built dated from June 1945 and was designed for research into weight-

ing methods- It was later expanded from 4 to 5 digit, plus a 100,000 

group catalog by effectively building 10 such machines in tandem. 

The device was relay operated and consisted of an 077 COLLATOR 

for card input, a selector and weighting unit, an electronic adding 

machine and storage unit~ An electronic ring counter was used in 

totaling weights. Data was supplied one group per card (originally 

four-digit only) and the COLI~TOR selected all cards whose total of 
I 

weights exceeded a preset threshold. In effect, MERCURY dragged 

cipher against additive, mado a weighted frequency count of resulting 

possible plain, rmtched the overall total against a threshold and 

selected a deck of cards containing all 11hits 11 which exceeded it. 

\'Then no key ,.,as knol'm. an attack bo.sod on weighting and matching of 

ci]Jhol' differences (of two messllf;9B in depth) with code group dif-

fe1•onceo '\'las possi'ble. The mo.chi.nB was also capable of a GEE~'lHlZZI:rt 

type ucago agninst tl."anaposition Rystems '"here digraphs aho'tted euf-

ficient frequency varla.ti.on to l'e statistically significant. 

- 1 -
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I 
The original four-digit model was· 17 1H x 14'L x 2 1D , plus 

COLLATOR. When it was exp~~;dto accombodate five-digit, additional 

additive racks were attached, in effebt 1roducing ten four-digit 
: \ 

!.mROURYS in tandem. The equipment then took up most of a room, 

measuring a'b9'1J.1i 7 1H x 40 1L ,x 2 1D • \ It o~erated at four cards ~er 
l 

second. 

... 
• L 

\ 
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MIKE 

MilGil loXt4i.i, NCR DIGRAPH COUNTER) \\'as a versatile monogr::t.ph and 

dig~.·aph counter, replac-ed in' July 1949 by ALCAT"1lAZ, a fastor, bir;gor 

and more flexible counter~ The contract was let to National Cash 

Regioter in October 1943 and delivery was made to Naval Conmtunications 
.~-""""'~ -· -
Annex in April 1944, 

The machine was basically two units. One was an a• x a• 
counter board containing 52 "visual" counters with 999 capacity for 

row-column totals, and 676 dial counters with 50 capacity for di~hph 

counting. The other unit was a double-headed reader and associated 

plugboard. A single impul~e from eaCh of two standard tapes is fed 

from the reader to a matrix, combined into a digraph and sent to 

(1) a particular dial counter and (2) the two associated Veeder 

counters for row and column totals. Results were read v~.su.ally from 

the board and copied by hand. Plans to use a 70mm camera to photo-

graph the counters were never carried through. 

The device replaced ma.n.ual counting and a slow 11MATTBEtl M-26 11 
I 

run, handling up to 26 x 26 separate scores. Army Security Agency's 

CONDENSER FREAK was more flexible and faster, but not so dependable 

as MIKE. Eight characters per second was the ra~e, and size was 

6 1H X 7 1L X 2 1D plus ~wo a• X 8 1 counter boards. 

Ref: GYA Report 
1~. J. Stapleton 

C#ft FtD€AT71J1t;; 
Hig&TRICTJID 
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MISTRESS 

MISntESS (AFSA1-D73A) ia a special purpose rcpen~ search device. 

a relay gate used in conjunction \'lith a modified 407 TA:BUJ..ATOR. The 

purpose is to' find messagE's w:l th a significant number of group re-

peats, ao in the case of accidentally unenciphered code message. 

One model was built by NSA-224, and began operating in June 1952. 

The device reads 120 characters from cards, (24 pentagraphe or 

30 tetragraphs) and treating one half at a time, interr.mtches every 

group to find repeats. 78 comparisons are made in about one second 

end the TABULATOR prints a line of twelve pentagraphs or fifteen 

tetragraphs after each set of matches. In addition, a marginal digit 

showing the number of repeats found in the line printed. Weight-

ing of hits (0-9) is done by plugboard and blank group hits are dis-· 

counted in this manner. T.he message print is a by-product. 

The device measures 3 1H x 3 1L x 3 1D and is used by NSA-22 at 

Arlington Hall Station in Room 1600-A. It is designed to consider 

text as ·.;e;·.;ragraphs automa.tica:t.~.y ..,.hile pen"Gag:-c;:. S.c matching ~at 

be set up by plugboard. ListiL5 ~ate is 75 cardn ~er m1n~~u or two 

TA:BULATOR card cycles per t;~s· .• 

Ref: Mr. N. Andrews 
Mr. J. Powers 

:~IBllf.~I~ 
I I I I I ! II , •• 1 

I • ,. ' ... J , ! , , , · \lao ~~.,, 
.. ~ ·r~ t ~t , ... 
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M-8 , 

The M-8 (AFSAF-108, XBL) is a deciphering device built on a con-

verted ECM (SIGABA) frame, able to simulate ENIGMA wheel stepping and 

used chiefl~ as an analog for higher than hand speed decryption and 

cryptanalytic testing. Starting in 1943, about thirteen such equip-

ments were built, varying a good deal as to type. It replaces the 

so-called PAPER MACHINE, a set of cardboard strips in slots in a 

cardboard frame for tracing circuits and reproducing wheel motion. 

The device uses regular two-sided ENIGMA wheelsi some can be 

tape operated. The widest usage is to assist work on the EOMBE or 

other special machines. Many were incorporated in larger equipments 

such as HYPO, for example, to produce ENIGMA key as needed. 

Its size is negligible, slightly over 1 1H x 1 1L x 1 1D; it 

usually operates at tape reader speed, 6 to 8 characters per second 

and is found in various locations and sections, three at Arlington 

Hall Station in Room 2050-A. 

Ref: CIT Paper TS-4 
LCDR R. Greenwood 
Mr. J. Stapleton 

NATIONAL SECURITY AGENCY Form/fuYf~OSC TOP SECRET Ci\NOE 
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NOR DIFFERENCING CALCULATOR 

The NCR DIFFI!IRENOil~G CALCULA.TOR (~SAF-118, ADDITIVE CALCULATOR, 

JEEP) is a de~-top device built in quantity in 1942 by National 

Cash Register ,9ompany for Navy, and in the following year for Army, 

used either for stripping probable additive from cipher groups in 

depth in search of high frequency code groups, or to difference such 

groups in depth to fi11d probable relative additive. Two, now obso-

leta, were operated by hand, but most are motor driven and perform 

non-carrying addition or subtraction on 5-digit or ~~~ler groups 

for up to twent7 groups in depth. 

Each calculator has twenty rows of five windows and into each 
I 

row a pentagraph or shorter group may be set. Any additive or minu-

end may be tried againat this column of groups, using non-carrying 

arithmetic, or a pair ck groups may be differenced. The machine can 
) 

per1;rm twenty cal~ula;ions simultaneously, retaining the original 

~tries fo~ further tests. 
' 

,Ope~ation is at the rate of up to one CJ'Cle per second. T.he 
I 

(' I 

1nav1Fe facilitates band solutions, but is unsuited to large scale 
I I 

add ,stripping or aquare conversions stripping. It can be used to , 

add further messages to a depth. An NOR DIFFERENCING CALCULATOR is 

about 2 1H x 1 1L x 2 1D • Most operating divisions have a fEd in 
I ' 

I their possession, still available for uss! 

Ref: M.A. C. OUtline =//=13 



__ __........ ............... -~--------
REF ID:A60928 

--· . !'*:"-,.~~· .. :co~ .. -·r.·:' • 
- --- .. -· . 

.:--= -M~--



REF ID:A60928 

NCR DIFFERENCING CALCULATOR 
A'JSAF 118 

CXDGlJ JEEP.t ADDITIVE CALCULATOR 
M--4 li..ACHINE 

~~LJNFiDENTIALI 



EO 3.3(h)(2) 

Tbl• docwoaot 111 to be road only by th011e ~oooeJ oftlelaJiy Jndoet.rlnated J.a accordaac:e Mth eom­
munieatioll illtelligellee aecurtty reKUlationa and authorized to reee1ve the infonnation reported herein. 

May 1953 

PL 86-36/50 USC 3605 PINK ANALOG 

Pilm: ANALOG was a relay device which l.i ,.!.&,U.lated the functions of 
' 

th1 IPINK 

traffic. Navy's counterpart to this equipment wa;\called RICKY. Two 

\ 
units were built by Army, the first in April 1946.the second in 

November 1947. 

The device had a keyboard or tape reader input; outpu\ was to a 

regeneration typewriter. I 

I All wheel positions were shown by lights. Plug-
~----------------~ 

ging and pinwheel starting positions had to be known. A print of 

either component could be had if desired. 

The system was and some work has 

been done on th1~ backlo& ofi traffic. Dimensions of the machine were: 

6 1H X 2 1L X 2 1D I plus keyboard, typewriter and reader. Serfal 1 

was dismantled and Serial 2 was sent to the museum and later disposed 

of for lack of 'pace. 

Ref: M.A.c. Outline #55 
Mr. F. Ma.yol 
Mr. J. :Raisch 

NATIONAL SECURITY AGENCY 
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PLUTO 

PLUTO (AFMF-30, the OYOL'E Al!ALIZER) is a speciJ!J. purpose ~cn­

erRtinr. devjco ~nth computing elements, designed to tud~ c~cle 

I 
struch1res ,$enera.ted by reGUlarly or erratically st8fPing rotor, .• 

It was built by Sylvania Electric Products Inc., of ~oston, ~t~·~., 

for !TSA-34 end delivered ~n July 1951. It sinmla.tes a VRI'iety of 

rules of motion by rotors of up to a7 = 1~ points and perforns 

counts and studies on resultinG cycles. Not strictl7 analytic, it 

merely determines the nature ana length of cycles, sub~aycles and 

lead-in ~equences from any bivon starting point, thus permitttn! 

at~ of key generation, 

In operation, R part1o1uar Jule of motion is set up b7 ~ro~er1~ 

interccnneeti~ basiq ep~onents :of the frames~ A starti~ '~1ni is 

sel,eeted b1' means ~f Ranin.~ton Rand cards: results are diiiPl-a:f~d on 
I • 

neeJ~. liB;httJ. !fb:ree comparator 1tnits function as memories ap.c\ ltop 
I 

\he ~~h\~e tmen a ~iJelected settin& is reached~ Automati~ 'earo~ 
. 

fer a settinb repetition is built in to stop the ma~~i~~ ~1 ~ coin~ 
I 

aidene.e ~d indiqate the lensth qf the cycle tested and the ~enc\h Qf 

was ~eoently modified to ~~ automatic the recegnition af qe~tain 

eapvergenc~ situations. 

It consists of 28 frames arranged in two parallel banks, each 

81H x 401~ X SID • pl~s a 61H X 9'L X 4'D power supply, !ate Qf 

operation ia diA.l controlled, r&n6in.g .!l:.om. -500 to a million pul.ses 

\ 



• . . ···tt 

BBGURI'!'Y INFO!llfiRION 

ftt S7/i 1676.) 

···~ 

or sotti~;s n second. Location is at Naval Securit7 Station in 
0 --Room ?.OlO!S'. In mnn;:r respects ita cirouitey- is identical with 

\lliiBL~f.tND, Sylvania' a electronio coJ~r9Uter. 

Ref: l'TSA-~4 F1.1t"S 
].Jra. "\. Anr1rnwa 
1-fr. 1f. Erskine 
Mr. R. !·!oul ton 

ans•.1. 



1 

.... ,-

.;..;..;-
,;~---

. ' ·~ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



REF ID:A60928 

PLUTO 
AFSAF .30 

CYCI,J: ~~A!~yzER 



REF ID:A60928 

May 1953 

PREPUNCH VERIFIER 

The PREPUNCH VERIFIER (AFSAF-D67) ia a tape verifier, 1:\ m,odifi-

cation of OXCO lettEirwriting equipment whi.ch ~hecks! ifhe accuracy of 

two typings of 50 characters before punching•the sequence into tapeA 

The one model was bt1ilt by N~354 in October 1952. It has not 

passed its tests nor been put to operational use. 

Designed for 5-level tape only, the device stores a line of 50 

characters in an equal number of relays, then matches this letter by 

letter with a second typing of the same text. At a wrong stroke, 

the keyboard locks, and co~rection in relay storage or key stroke 

must be made before typing can proceed. Carriage return at the end 

of the line starts the automatic tape punching proce~s and sets up 
' 

the machine for the next line. Input is by keyboard only, and output 

'~ to tape only. .Al. though very useful , the machine really has no 

cr~analytic function beyond avoidance of garbles from processing • 
. 

CXCO keyboard and tapepunch are mounted on the usual CXCO dolly...- . 
........ ~ - ...... - -

2 1H x 5 1L x 3 1D , with relay equipment contained inside. Typing in-

put is at a rate up to 5 characters per eecond and output is at 10 

characters per second. It is located at NSS in Room 4177. 

Ref: Mr. J. Deutsch 
Mr. J. Ja11uary 
~tr. J. Stapleton 



i'lllD.'L'PJ .&.lTALOG 

UA.miilTJIJ ,r i!II .. OKI c1.pber rla'V'ice whiph pro,lncoc't PUBPiil.ll or Jnp dlplo­

mn.tic trn1'fic •. (~ n 11A.11 J.IACJtiJ~, procl1u:tn.: m:o trn.:f'fic, preceded 

thla 11711t.em Ntcl. "1\11 rnN1. 'h;v nnntuU. methodR with no apeclnl mchine 

Aida.) Botvoon 19·•1 nnr1 1£l'D '' totnl. of ci,-:ht anel.OL;B \lore ba.llt 

b7 .l.rr.r, nnt\ lTa.'VJ', onch qff'ori.D.,'I! lr.q,r0'9'cmont, but no bMic chl\ll.ge. 

~8 e~uipmPnt ~~rC~~a. ~~~ ~tho~R nnn n primi~\'9'8 hRDdteater 

called SILLY Sl.'IJI for tr,.ci:ar, "nc".]'har1.nc c~ rcul ta thrOUGh three of 

the four \thet-1w. 

• 

As t'ul JRpa W. ~ono 1n t'h" ori:;tnnl. t1mca, the azuU.og anciphara 

a aeluctod six latter• of th ... ,.~ ·liAbet t}a,ut".h B aingl.a 181 wheal aD4 

the ramn:lnin.:: tuant:t ll'ttorP 'L'•rou,:'\ three 1 001 vliaela, with atajJptDg · 

pr0'9'lded nutnmr.ticnll;•. All :!"011r fl.ra :!15 point whaela, a1malated 'bJ' 

:rotazo:r so1ector 111•i.tc!tra. It ,.,P.R nPa(t ch" 11fl7 :ror daalphar!Dc. 

The il.rYice, 11111\R''rtn · l'H x ~~·L ~ 1'D , p117.B 'ke7board for lnpu.t 

IUld recon.erntion t.~'"wr1.tcr .,.or D11t':J'.lt, 1.& !"Or.'IP.ll:r plRCBd on a lov 

.. tabla or Ilea';:. Ttro Pl'lr'lR1e 11rn :·o•t ".n exlatenca, one of vhioh wa.a 
• 

Ulled rcacm.tl;r in the OTP :i:mem "n~. the SCllAJ..'BLD. 1:or ka;r atud.J' par-

poaea • . • 

lef1 !'.A. C. 0\ttUno 7-':1 
l!SA.-~4 Filt'R 
Mr. ~. ![Rroton 
t.:r. L. ln•r.At1e;.r 

NATIONAL BBCURI'l'Y AGBNCY 
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PUR'PLE ANALOG 
for HINOKI, 01 t~e Jap ns~~ JICHJNE 

Laa't Na·q model 

~ 



Thill docu.m.ca.t 111 to be read only by thoae peraon.oel ofi"JCially andoetranated JD accordaaco WJth com­
munication Intelligence aecur1ty regUlatJona and authmzed to reee1ve the mformat1on reported herein. 

}.fo.y 1953 

.......... 
The P~JE DUDBUSTER was an electrical cribtester made from a 

modified PURPLE ANALOG and used to find the stepping order and set-

tings of the three \theels which encipher the 20-le tter portion o:r 

the alphnbot in Jap Diplomatic traffic. It ~as employed after the 

11 611 letters, enciphered on a single separate wheel, had been re-

covered and when plain and cipher steckering were known. It was 

built by Army in 1945 and operated at AHS until VJ day, when it e.nd 

its running mate, the Pur~LE ANALOG, were retired to the museum. 

One model of the ANALOG was modified for automatic stepping 

and plugged to decipher text to be analyzed (i~e., recognized) by 

sets of rotors. Starting at position 111 and aroitrarily selecting 
I 

one fast - medium- elow order, the machine was set in motion. At 

the point the first plain-cipher pair was satisfied, tho machine 
. 

considered the second pair, and so on through the full crib until a 

contradiction occurred.. In that case the next position is as'sumed 

and the process repeated. A total hit would probably be the true 

one, and could readily be verified so as to end or continue testing. 

Average time for obtaining solution wae 35 minutes, one wheel 

order run taking 18 minutes. Initial plugging and setting time was 

negligible. 

Ref: M.A.o. Outline ~44 
Mr. E. D. f.oiarston 

NATIONAL SECURITY AGENCY 
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PURPI.~ DUDBUST.&.'t 
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• r ~ tfft'EC!lf2bitt"fl=e E·· 
TJaq daewll.aa.t q to be NK ODJ¥ b~ th- .-maael alllalaiJ7 llllioatrulated llliiiiCCIIdallall With -
llllllll•taoD IDalliPD• •aar•tl' nllliJabou mad autluldad to -" tbe mf-.taoa. zepariacl.._... 

4'f".E!:l'.w..~-~ 
May 1D53 

ROBIN I Nld II 

ROBIN (OXOR, .AFSAJ1-D/u4 and .AFSD-D/54-l) 1a a photoelectric 

comparator for WltchiD6 tapes round robin. It was doaigned b7 3620 

a.nc1. built by EnginoeriJ18 Roaoaroh Aasooiates, the first tva (known 

os DOBIN I or AFSAr-D/(3, bein" d~liverod in November and December 

1900. ~irtoen moro oallod AFSAF-D/54-1 ~ou8h -13 havo sinoo boen 

built. Tho original pair orul the 13th RO:Bil\1' of tho second group, 

still oratod, oro now stored. 

In operation, two teletr,pe tapoa uaUBlly of 15 to 20 thousand 

Characters eaCh are fod paot a dual tape reader, scanned photo-

electrically at o. ro.to of 5 thouao.nd charaotors par second and com-

pared at effectivel:r 50 thousand characters per second. Dl.e threa-

hold for a hit is a proaot straight lino criterion. BOBIB saneratea 

ita own atep-t'unction cri te1•io:n (ratio botwoon expected coincidences 

and number of compariuons) as it mn.tchea each new moaaage overlap, 
• 

and punohoa a card or not whencvdr a me11ao.go break :l.n eithor tape 

passes the reader. Counting :La actually character b7 character, with 

dita ignored. Mesaage :l.dentii'ication and overlap information oau.aing 

the requirod high monographic coincidence are :rnnched in biu.ry form 

into a card b:y a 61'1 REP.RODUCER PUNOH. A logical extonaion of OONN'Il!J, 

it uaaa similar and additional circuitry. An optional 11bonua• cir­

cuit woi&nta consecutive monographic hits, thus tending to aaloot 

pol:rgraphtc coincidences. 

D:l.menoiona are '1 1H X 121l. X 2 1D 1 plua road.er, :punch and powor 

supply. Complete matching between two ao,ooo character tapea take 

NATIONAL SECURITY AGENCY 



ROBIN I nnd II (Cont•d.) 

11.bout t\"!O :".ul'\ n. hfl.lf honrR. All tvolve A.ro oparatin& at .AHS i.n 

'Boom 0221-'B. At 'J)roaent thPl'f! 1a considernblc doubt as to RO'BIN1 a 

theoretical 11.bilit~ to diatincuish atntiatically between random and 

caus~l situations na it was dr.~ignod to do. 

Ref: .,. • J. Dn.t.ah 
Mr. D. Bo&BD 
.... J • ....,. 

NATIONAL SECURITY AGENCY 
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!l!8l' SIIEJBil!! aAH9B 

EO 3.3(h)(2) 
PL 86-36/50 USC 3605 

,_J:/ 

.... .,. 1953 

• ... I 

SUIR. ~(AJ'SA:r-10;;; "tJXDA) is an elec,ricn.J. analog of a cipher deTioe 

lmown '9'arioulJ' as the HAGl!ILIW 0-38, OSP-1500 or M-209. It is used 

for eD.ci:pb.ering or deciphering tra:f'tic azul for various CZ'JP1laDal;vt1c 

processes auchl I testinc a~ated 
-· - settinp in conjuncUon v1 fih JIIOAD and V.ABLOOX I and other apecial-

operations. It genera tee all or part of the entire 6-vheel 070le of 

'about 101 •1111on elements. Serial 1 was lu1lt 'bJ' l'atioD&l. Oa.ah 

lleg1ster Oo., &114 B&"t"J' in late 1944 ancl is now diiiDIBD.tlecl. :rour d'lihera 
\ 

. 
of a difterat; model., f'ollowecl shortl.7, but; all are basioallJ' id.eDt:l.oal. 

~1 a liLIO'l'.B.ICAL HAGILI:I ABALOG o-38 (\•ef'er 1io M.A.C. Outline f33) 

ia a comparable machine, sliptlJ" faster, using relap :lllatead of' 

aotual. Bagel in wheel a. !l!b.e SAna JDW) (DBD-103/10) ia a apeoially · 

' deTeloped pattern generator which punches the 6 wheel pattel"lla iD.to 

tiiJ)B. It was developed b7 Na'V7 in 1944 at the same t:lme SA!nB. vaa. 
I 

Ba.oh -.chine conalsta of (1) tvento7-tvo 36-po:l.D.t av1tohe"s (6 tor 

kick, 15 for overleg), 1 for slide), (2) a converted aet of JWI.~IB 

Vheela, (3) a ke;rboard for input and (4) an 8 x 20 plqboard to 

Bllllr:e both input azul output; plucgable. !he input contaota of the plug-

'boa'L"d are connected to the av'l tch-rel&J' uui ta.. 'lnolwl:l.nc \be al1c1e, 

IIZid baok aca'ln to the output oontacts of the plugboard.. If all 

nitchea azoe aet at 1of'f' 1 , the :lnput; impulae goes throup unahaDged. 

A g!Ten avi tch-relq ia operated. aa maDJ' ts.~a aa there are aotiTe 

- 1-

NATIONAL SECURITY .AnENCY ~1"1\"flasc TOP SECRET CANOE 
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e. 

!li9P SIEIRJ'! Q#HOJI 
EO 3.3(h)(2) 
PL 86-36/50 USC 3605 

L...-_______ __.I'Both input and output_,. be by either U.pe or 

Dtmanatona T&:r7 oDlf' alightl7 between the two .,del a 1 &Teraglng 

. about 4 1B: x. 4 1L x 3 1D plua a lteJ"board, a repne:ratlon t:JJM~Wite:r, 

a !'ead.U' aDd a panoh, all uaual.l'l aet on a nearb7 deak o:r ataDd. !J.Ihe 

ea:rl.J' model waa the l81"ger. b-ee maah:lnea are 1oGB ted at ll'a1"'81 

8eaur1 t7 Sta tlon, two of which 81"8 in lloom a01.03 vi th BJIOA!I. !J.Ihe 

fifth :la at USBCIIL in. St. Paul. Ope:ra:~ing apeed ia 6 aha:raotera pe:r 

aeaozul. 8ATD pe:r~~ita a.Dal.Jtic atud.J' of lll.l7 one eleaent o:r aoabiua­

tian of elamanta of ~a 0-trPe HAGELIN. 

M.A. o. Outline rfl 
OI!-!8 51 
Mr. 1:. P. Cook 
Mzt. J. Stapleton 

• 

-a-
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SATYR II 
AFSAF 102 

CXDA, N-2500 
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J~ ... .,. 1953 

The CIPHJ!R HACllll!H SJIIJ.I!IJJO G'IJ'DI'RA'l'Olt (AJ'Sll ~6, OIIBG) ia a 
I 

rnJ.R...v opr.r:-ted te&t.iJ'l6 "BTice vh:lch oan aimalate :f'U'teen rotora of 

up to 80 .1-,oattiona, unch ateppiq ecoordiDC .tct almost ILDl' rule of 

motion. Ita aim ia to facilitate such OJCle at'Ddioa aa 1f8ra con-. 

t'\lCted unt\er t!1e .cr.&..BBA:.·cz "Projoct b:r repraduaill3 auaceaai'n whael 

!'O&itiona of moat lona1r.t cipher mnchinea. !!he one 110481 ,... built 

'bJ :r'o&l.-~53 ou 111. Hn.,\• 1~ 51 • 
. . 

The function at .. U'SAJ' ~3 ia to r.enarato All au.aoaaaiT8 rotozo 

e aettin.;s poaa:lblc in r..D,..,. CJ"Cln, ntoorc!inr,: (1) aftazo aaoh atappilll: 

a:rcle, (~) 11ftcor 'sclrctotl. c;rclc.a anl:r or (8) on all or aaleata4 

1fheol 'POBiUons onl=r· !loR•:ll.tn r.a.,· b~ in printed or p~mcha4 ta.pa(' 

fol'lil ILl'JII. :.'10\r :!.ncluc.1.r ate:;;rl':L~ inatn\r.t:!.ona. It hall application to 

such :p:roble:.1a BD Imr.z··, notcbo~ r1.l'lt,-:; or wirecl rotor maahinea aDd . 
• I 

'Permits· at,_,,..;- ot rll~s o~ .JDt!'ln, r~tot• , • .:rinG nncl kD7 generation. · . 
Sat-up of note~ p..".ttarn, l"'Jlc of rXJt~ nn N!.l\ ard.er of 11heol print !a 

b:' plUGbOl\l'C!.a Rnf 1&'!~. t:!.f'~ •o~t1.11.;; ~-' '!.•7 'i'usllbutton. t.l!lwro are. tva 
• I • 

readiDg -posi tiona for ttl\cll or t:1n £10 y,hoel-poai tiona • 
• 

Sise ia S 1B X 151L :It :_J'ID ,,11\8 o:ma Pq1.dpaent azu1. paver aup-

pl7. :a...te of ~I'P.t:lon is :'-6 sta-.., .. J)cr uinuto, or up to ::no itcp11 

e .. ---- vithout print1n.:;. It 1.e 1\&el\ opcrnt'toDBl.l:: e.t ]TSS in noaa 17114-. 

Ret: Mr.' X. Bhodos 
Wr~ 0. Sr.h:larlmru1n 

. ~rr. R. Scn.co;p1ehl 

SECRET 
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SLIDI-RUB KACHID 

SLIDI-llUI IWJHID (.AJSAI-29 AXAB/1, IBM 1931, OQDI UOOGQ'Ile>l 

UJI!I!) waa a re1q deciphering and •••ace aa\ting dn:~oe, uad. to 

place 4- o1" 5-41sU meaaagea aga1Dat a baDk of :raaoYeJ"acl ke7, 'b7 

1io a89'anteea groups vera alao poaaible, Bight; 4-diglt 118Ch1Dea u4 

one 5-d.lgl t; •ahlll8 were bull to 'b7 7 :Branch of Arlq bet;weeza aarl:r 

1944 and 1946. It waa IIU.perceded 'b7 SO.D 11R4 SLJID. 

A. 408 f.AJH1.LA!Inl.read. 17 OODaeautiYe Cl"OU~ at; a t;iM 1;o thia 

aat;e which empl.oJB4 oount;era alld relal'a t;o et;rtp an equal lacth 

of ka7 fi'Oa the groups fihrcn:l&b appropriate deo:lpberiq arpal"ea. At; 

U. .-e tiM it •tohecl reault:l:Dfl poaai'bl.e plain pupa ap1Dat a 

aa1eote4 aet; of 100 high f'requa.q groups aet up on a plqboaZ'cl. 

A\ a hit, the ~ pr:lnt;ed a record of' t;be liM, b4iaati-

b:r a 4it to the ript; vh:lch groups were raaoplsed.. It vaa adap\-. 
• I 

able t;o three-digit tr~f:lo also • 

.A veiptiDg d.eYioe vas inolu4ed. in ~ lafial' mollala, with a 

\ogle ni toh to set the threshold.. !he DIOD'IIIB~BG UBI!, 'ba11 1i 

· .-.u:r aftltl' the first; SLI:D-ll1JI MAOBIDS, vaa 'baaioal.]¥ a!ldl.-
!· 

'ba.t; ld.na t;he reoop! t;t.on el•enta. Both Bl"e of the Jll.~ fa .• tl:r 

ot d.eoSpl:ull'iDc aahinee. Dlmenalona wre 6 1B x 7 1L z I'D • .Aa 
I ' 

3LBOBOJl!O OlllOUI! lllliAIII (I'B z atL z a•D) vaa bail1i by .68-9.8 1D 

1947, iaozoeasiD£ the SLIDI-I.UI IIADBIDS rate troa 80 to •1150 oa:rd.a 

Qlll'l "'I 

... 



..... • I. 
• 

~JigN.T4-&t--' 
SECmtrrY 1!4'1'61tltJl1JoTION 

SLI]]I.,Jl'OB MAOBID (Oont 1d.) 

11114 SLBD equipment. 

~~ II.A.O. Ou.tllnea 14 
B8AP-850 fllea 
... :r. lfar'ol 
.. • J. Pcnrolo• 

SEC~f?T 
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SLIDE-RUN MACHINE 

AFSAF 29 
ldth CODE RECDGN!TION t1HI1' 

AXAB/l IBM 931 

• 



Tb1• document Ul to be r•d only by- thoee peraonaol officially aadoctnnated JD accordance With com• 
mun1cat1.on 1atelb1ence aecur1ty retrUlabona and authorized to rece1ve the lafMmatlon repol'ted here1a. 

lJ!:'l.y 1!153 

SUPERSCRI TCH.!UR 
EO 3.3(h)(2) 
PL 86-36/50 USC 3605 

The SUPERSCRITCIOO, (.AFS/~-18). \ta.s an electronic cribtostel•, 

analogous to Navy's DUElmA, designed to atto.ck\ENIGl~ traffic. Tho 

first model was completed by F Branch in 1945 shortly after VE day, 

and replaced the now dismantled AUTOSCRITCRER. tn December 1951 

modifications wore completed to permit its use as a low speed BO~ffiE 

(it tested serially, not in parallel, as does the BOMBE) and it• be-

came operational in 1952 in solution ofl !traffic (fixed 

reflector pluggi~,) for a brief time. ,. 
' Its function \tr-s to make successively all possible stocker 

\ assumptions in conjunction with all possible reflector pluggtngs, 

testing each setting \hrough a menu (selected pairings of plain and 
\ 

cipher letters) and sensing contradictions and non-contradictions in 

circuitry. Requirements were a 200 to 600 letter crib (and there-

fore a menu of about 20 pairs) and kno\tn rotor wiring, to find stacker, 

reflector plugging, wheel order and window setting. The menu was 
\ 

set on a plugboard and rosul ts \,ere in the form of a printed list of 

possible window settings. 

It consisted of two rows of frames, each 10 1H x 20 1L x 2 1D , 

\ 
to a row. It used actual rotors and 2075 

\ 
with nine bays or frames 

tubes, testing at the rate of 10 to 15 XC. It was dismantled in 1952. 

Ref: Mr. J. Deutsch 
Mr. E. F1emmlng 
1-lr. J. Raisch 

NATIONAL SECURITY AGENCY Form 781-<1 OSC 
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EO 3.3(h)(2) 
lfo¥ 1953 

PL 86-36/50 USC 3605 TUNNY m.AGON 

The TU!T mtAGON, (or GEHEIMSCHEt.BI:BER CRI13Tl!lST'JilR) is a relay 

devico built by 1 :Brorch of ~ on 14 ~nt 1944 and dolivered to 

aces in England in October for uso I 

I When a match occurs at one 
~--------------------------------~ 

or more levels, the machin.e recognizes- the match and stops, indicating 

wheel position by lighting appr~priate lamps. The operator then re-

cords necessary data for further testing. 

Tape preparation requirt1d ro minutes; plugging the crib, 6 

minutes; setting rotor switches, 20 minutes. The DBAOOH compared 6 

tape positions per socond and was fault,- but effective. The problem 

ended with '\'lorld War II and the mAGON has since been dismantled. 

Siza'waa 7 1H X 9 1L X a·~ . 

Ref: M.A.C. Outline 3m. 
Mr. lll. D. J.fa.rston 

NATIONAL SECURITY AGENCY 
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l'v'NIJY DRAGON (lP.ft) 
tl'ld an earlier model 

... 

1
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lfa71953 

I 

The \'IIBED \fflEl!IL BAJmTISTllm (called Hf!rSI!IHB llANJ)TESTER in lf.A.C. 

Outline #B) wns All electro-mechanical testing device k:g);ticable to · 

all such rired rotor cipher machines aa SIGABA. (callJd ECN or ELECTRIC 
I 

CIPHF..B. t.IA.CHIDE b7 lfavy), ENIGMA. or AW·f-'1. Built ~~ A.SA.. :ln 1946, it 

was one of.B aeries of aimple handtesters. 

It consisted or two rotor baa~eta to handle both ordinar,v and 

pluggable rotors, two panels and three or four plugboards. The de­

vice provided a means of assembling up to twent~ 26-point rotors with 

fixed or plucgR.blo w~ring. A pr•.nel of pushbutton& and lights was 

provided for enci-pherr.mnt nnd another for decipherment. Basket end­

plates were w:lrod to plugboards. for complete flexibilit7. .All rotor 

motion was controlled b~ hand. The output of the first ten wheels 

(one basket) could be connected to an optional fourth plugboard or to 

,_ .. ·' 'tnput of thP. second ten wheelsp 

Oparatio~ w~s li~:lted to the user• a ~eed. Sise vas l•B "x l•L .· 

It was sent to the auaeump ru1n ~a prob~blj boen dismantled. 

Ref: H.A.C. Outline iB 

·-·---·------:: .... -- ------
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500~ COMP'ARA TOR, HARK II \ 

\ 
The 520a COJ4P.A.RATOR, V.AR~C II (A.FS.Ali' .t!:l) is (\ ,hi~-speed g:onerBl 

purpose IC comparator, plwtoelactrically ~ntchinc, ~~ volumes of 

te::r.t on 35mru film. Tllo J.!ABTC II l=.'A~ built by Hogan Ln~atories, Inc., 

;formerly la:J.ow na Jltt.(l:lo Inventions, Inc., AJ r1 delive:red to .AJ'SA. in 

1952. Its basic purposo is calculation of IO (ratlo of cof c denboa 

to compar!Rona) between two fields in R ~5mm fil~. .. TeatiDS c era a 
I 

ranae of ratios between 1/40 ond 40/1 coincidences with a very s 1 

"' tolerance in sensitivity. USAF 40 1R the a11sociated CUlera and 
I 

atoraae unit, n~ ~ccepta ~ t~po in~ut. 

Tho film is di vi dec\ into a hii!:h n.n.d. a low field each 40 levels 

deep and is viewed in a Gnto 600 fr~es w\de, permitting a match 

bett.raen t\·"0 blocks of up to :at,OOO c'hAl•o.ctera. Three circuits are 

provided for rncocni tion ~r coiJtciC!.cnce, one for atrf\1aht high IO 
I 

above a set criterion (i~ tr.e rorm of n step fUnction which the 

mnchino successivel:• computeR At ench setting), anothor for maasur-

ina light difference between thn h·o film fields, IUld a third for 

recognition of blo.c!:out or no coinciclonce. At n hit the machine 

stops, the oporator r.IB.~tes P.)".nct nlicnment manually- BDd reads the IO 

to'MJ. from an elaatrou:lc cowter of 999 cape.city. 'tleightiZJB of 

results is possible. 

Film ia exposed R.t a ro.te of 1000 frames "Der minute, and compar­

isons are mM.e nt up to 5000 overlaps per second. !.a:RIC II has in­

creased accurac7 (a fa~ percent~e points of error). 6r&ater 

- 1 -
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6202 CQI.IP.ARATOR, MART. II 

flexibility ann speed ~ n wider cnte (600 aa ~nat ~00) than 

ltARK I. The lURK II camera moA.aures the NUDe as J.lABX I, 4 1H x 61L x 

3 1D • The COPQmrator is 51H X 41L X 3 1D • Location is at Arlinston 

Ball Station in Room 03nQ-B. 

Befl Mr. J. Deutsch 
Mr. E • Flemill6 
Mr. D. Mlarston' 
Mr. J. llaisch 

.NATIONAL SECURITY AGENCY 
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Briel Desori"l'tiona ot Analytic Machines 
Second Installment 

.tlSA-34 
HSA-35 
l2 March 1954 
Wheatley, Le'fto7 H 

The project ot writing theae Brief Desorim;iona gl Anal.ytic 

MachiDes baa been ~erred from BSA-34 to NSA-35 since 

Pll'bl,isld.Ds the t1Z'8t :lDatal 1-nt, ao tbia and subsequent iDBtaU­

aenta 1dll be un.cler their joint spall801"8hip. This aecoad. 

iDatallnwut CODSistins ot elghQ--t1w eCiliPII8Dta or topics 1a 

DOW' read;y tor p!blicatiaa. AD 1¥14it10Dal tbirt7-tour have bean 

writteD 1n rough draft and are in the process ot prootins, rniew, 

etc. Some t118UQ"-two equiJDBDts remain to be written np. This 

. figure i.ncbldea the -.ll backlog llst-· and all equipraanta beiDa 
• planned to da~ aDd 111Q' be reduced somewhat bT research anil oha.Dgea 

ot plaDa. 

When the whale set of .an'Dl"'ld.at~ 200 briefs baa been 

published, a small D1.DDber of re-issues w1ll be sent out to 

correct errore aDd bring .tacta up to date. There will &lao be a 

gl.oee&171 1nclex and table ot contents compiled tor the complete 

set. It ie :lnteaded. that such an index constitute the moat 

complete u:istiD& lillt of Apnq machiD.er7, past and present. 

Reproduction at the Pbotol.ab, NSA-81., ot ~ z 10 prints ot 1110et 

ot the eCilliJIIIIBilta is proceecliDs and 1f1lJ. be sent out present:b'. 

Ccmaents, criticis• and correc~~ on this work are invited; 

the extension is 563 at .Arlhgton Hall Station. 

• SECRET 
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.A:B1IL (DJ') ia a rel~ computer :Cor low-apeed parallel-tJPe 

computation, includ~ arithmetical and other l~gical proceaae~• 

Built b7 llaTJ' in 1949, .it waa the first o:r the .Agenc~aponaoret 

oomputera to operate. It ia en azaalog of' maAS ·t, and conta1na 

no &DSl;rtic orders. 

It ia a puallel coDgJUter, operating on the fUll 24 bita 

of a vo:rd a1multaueoualy. Input of' both data &ad program (aepnoe 
. . 

of ordera) :la bJ' axoo tape reader aDa. not UJJder :program oontroii 

output ia to a OXCO regeneration t;s.'Pevriter and tape punch. ho-

p-ua:lng of a problem ia much the aam.e aa for ATLAS I and uea a one­

ad.d.reaa •111tem. Memor;r atorage is on a 24-ohazmel (later a 48-

cbannel) maga.e~io drum. with a 2047 word capac1t;r, each word con­

a:lati~~g of 24 billal"J' bita or dig:lta. hahbuttona prorlcle tor 

1118D.ual inaertion into or reading from the repatera. !l!b.e 48-pl.aae 

accumulator, operating :ln conjunction v:lth the control section of 

the maab.ine and the 24.-place aux:lliarJ' Cf-reg1ater, perf'orma all 

computationa. 

OVerall aise ia 7'B z 14'L x a•D plua aaaoc:lated equ1piii8Dt. 

late ia 10 ardara per aaco:ad. It vaa tran.aterred to Office of 

l'aYal llea81Ll"ch and ia in operation at George Waahlngto:a. lJDiYera:lt;r. 

Ret 1 !eollld.cal L1'bzu7 
I'SA.-,34 f'ilea 
Jlr. 1:. p. Oook 
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ABNER (AFSAP-32 ia Serial 1 and .AFSAJ'-DS3 is actua.ll7 

Serial 2. not a different mach1ne as numberiDg implies) is a 

aer1a1 electronic d1s1tal cCIIlpllter especial 'T designed tor such 

CJ17Piiolosic pl"Oblema as ke7 generation• frequeDq counts. coin­

cidence and. equality cenmta. alide routines, modular arithmetic• 

writiD& on widths and others. DeaigDad and built by Arlq • the 

Serial 1 machine bepn operation on 1 June 1952. Del1V817 of 

Serial 2 ia expected trom Techllitro1 Ensineering CCIIIlpBII7 'b7 

Februar;r 1954. BAIER (AFSAP-D89) Ra a relay c0111p1ter anaJ.oaoua 

to ABNER whoae FOSNJIUI it waa built to test. 

The machine operates aeria.l.:cy' on fJle individual bits ar 

dilita ot a word, starting with the leaat aigrdticant. Most 

lnatructiona emplor tour addresaea. The machine caD diatiDguiah 

betwen n-.bera by aiu ~ sign., ProgrBIIIIIing (listing ot orders 

1n sequence) is relat1vel.1' aimple and ia nol"'ll&l.l1' coded 1n 

deciEl instead ot octal notation as tor moat .AgellCJ' CCIIlputers. 

There are 19 ordinary and 12 special ~ic orders fJ."Vailable 

on the machine. 

Input is by (1) punched tape • photoelectricalq read 011 a 

FerrBDti reader at up to 315 characters pe~ second; b;r (2) 

punched cards on a collator at 240 or 120 card.a per minute 

and b7 (3) magnetic tapes at about 2500 characters per second.; 
•·:·~ 
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.e\BNER (Cont 1d.) 

all under prop-am control. Output ~eludes the• three plus an 

Anderson-Nichols line printer (AFSAP'-44B) at 300 characters per 

second, - 7i linea ot 40 characters each. ()1&, and eventual.l7 

tour 7-level magnetic tapes ot 7201000 character capac1t;r serve 

as input, out.put and intermediate storage. The peripheral 

ABNER CONVERTER UNIT provides read;y interchange between media. 

The control unit receives orders trcm the JII8Dl017 and operates 

the IIBD017• arittm.tic unit and input-output devices accord.ing:q. 

The arithmetic unit consists ot tive registers or loops ot electric 

delq linea constantq circulating the information~ Ckle of these 1 

the accumulator, mq be used to retain the results or arithmetic 

processes. 

The memory consists ot 1024 words containod in 128 mercU17 

del.q llnea each storing eight 45-bit words plus .3 associated 

non-tutual bits tor control or synchronism. Being under program 

control, the magnetic tapas constitute aux:l.lia.ry memo17. A console 

~rmits manual control tor interruption, insertion and variticatiOD. 

Pulse rate is one magaa;rcle and access time cannot exceed .3.36 

ild.cro~~&conds, resulting in trcm 440 to 20,000 arithmetic operatione 

per second. The main cabinet measures 7 1H x 24'L x 2'D and, together 

with console and othor units, requires about 6,30 square teet (2-l/2 

bqa) noor apace. Potantial.:Qr cine ot the most versatUe and v.aluable 

equipnants yet conceived, Serio.l. 1 is 1n operation at Arlingl;on Hall 

Station in room 0,310-B. 

Ret: T/CA 10/5.3 
J.fr. J. Hy'd1Jk:e 
l·:t-. P. Johnson 
:t-ir. J. ai..~se 
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ALCATRAZ 

ALCATRAZ (APSAP-92, CILQ) 111 a digraph freCIU8DC1' OOUDter with 
• 

a 36 z 40 ooUiltar a.rrq, with two :rawa 8DCl t1110 colUIIII• of totalll 

counters. It vu bu11t 'b7 Bngi.Deeriq Beeearoh Aeaoc:l.atea 'IIDd.er 
I 

task 7 in ~ 19,-c) and ftlllaaea MID (CDIH). BAS!' ALCA!B&Z 

(CDIH, 6 deB), clneloped bT lilA ~ tuk U, LtD, :ls a 36-ael.l 

frequenq counter, CDe tbirtJ-aixth the au• ot ALCAmAZ lll1d naw iD use 
I 

at Ra-n.l Securi\J' Staticm in l"'OJJl 4152. Ita spacial line-printer, 

t7Pe lD AVN, prints out results eleven grouoa to a 11De1 aac~ 

balt the 22 P'OUD capaoit7 ot the-tr,Mt JD AVR 'PI'iDter ~peel at 

the BaM t:lma tor ALCATRAZ. In Jul.T 1950, CoiiDtro:l.al Contloola 

Corpora.ticm del1....-.d a card-reader Unit, BJWl (AFSAP-93, CXOL), 

permittin& 1Ap11t trom IBM and RemRaDd cards at 4 per seOCXld aa liD 
I • . .. . . 

al.tel'!latiw to. the usual CXCO dou'bl.e-beacled 6-lnal. tape reader . 
input. 

The -.chine. ia an ian4'UV811Blt oYer MIKE ill tbat results an · 

JK"1nted ai 1I8U as ~' cell counters have a 3-dilit aapa.ci\71 

tota:l countas haw a 5-digit capacitJ;, 6-le'98l. tapes ~be used 

to operata the 36x 36 tra.Dalatiou •tr!x. !be aontrol. conta1Da 

a double-headed CICO tape reader, •triz inplt -plqboarda, the . . 
3&136 tranalaticm mtrix ad the diatributiw ~tar. '!he 

'• "-:•2 . . . 
two C01Dlterbanka are ted 'b7 36· or 1,296 vires troa the trau-

. 
lation. matrix. Printed outpu.t contains cell totals, row and aolam 

totala and the owrall. trequenq count. 

CONFIDENTIAL 



Control aDd printer -.oh --.nn 6.1R ~ 611. x· 3'D1 aad the 

t110 OOUD.terbanlal 81H X·l21L X 4'D• la\e :la 'llp to 16 ohanot8Z'II 

per aeocmd. It is at laftl. Secur:lt.r" statlaa ill :roaa 41.52. 

Ret: Inatra.ctioD Kamal (1531.1/'nS) 

!/CA. 8/!Jl Report 
!fro • D. Hopn . 
)fro. J. stapl.etaD 
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ALCATRAZ 
AFSAF 92 

C~O:.Q 
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ASAY-7 ANALOG 

The ASAY-7 A~~LOG was a relay device to simulate the func-

tion of the ASAY-7 ciphony device. It operated with a 513 

RlilPRODUOER to generate key for a security stud.;v. Section \'lDGAS-92 

of Ar~ built it in early 1948. 

The ANlLOG was developed to permit study of cipher result-

ing from use of random noise generated lmy, and produced 50,000 

elements of key. Motion of the 4 key-producing wheels was 

simulated by cyclic offset of pattern in cards, including dila­

tion (repetition) of key. Thirty wire contact relays were used 

according to the same pri.aciples as the TA~T KEY G'ElJEBATOR. !ie-

sults were checked by doing the job tuice. 

Size was 3 1H x 21L x 21D plus a 513 REPRODUCER and rate 

was . 100 cards per minute. It we s dismantled shortly after the 

study was completed. 

Reference: l!r. S. ~horne 

SECRET 
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ATLAS I 

ATLAS I (AFSAF-701 CXMX) is a parallel type electronic 

computer to perform basic arithmetic processes and able to 

make conditional decisions on the basis or size and sign, 

modit,ying its own program or orders. Under Task 131 

Engineering Research Associates delivered Serial. 1 in December 

1950 and Serial 2 in M~ 1953. The model is available commercial~ 

under the name ERA 1101 COMPUTER. NSA-35 built ABEL, a relay 

analog, in November 194~which has since been transferred to 

George Washington University. 

Several peripheral equipments have been developed: a pair 

or special tape punches, a HIGH-SPEED TAPE COMPARATOR consisting 

o£ two POTTER READERS (AFSAF-2.5) and a comparing unit, and a trio 
< 

of rather non-descript devices known as OCTAL Kh"'YBOARD, 8 KEYS, 

2 OCTALS PER FRM-iE (AFSAF-D65) 1 a CONTROLIER-OC'rAirTAPE-REPRODUCER­

CONVERTER (AFSAF-D66) 1 a TAPE PUNCH VERIFIER (AFSAF-D67) and a 

CONTROLLER-OCTAL-TAPE-REGENERATOR-CONVERTER with no AFSAF number. 

In addition, two equipnents are under construction: BUNNY (AFSAF­

D70/ll), which is a high speed tape reproducer to insert seventh 

level pattern, and CENSOR (AFSAF-070/l<j, a tape checking device. 

Operation is in parallel, simultaneous~ handling all bits 

of a word~ a binary number. This makes for faster operation but 
... 

more complex machinery. Each order employs one address. Data 

CONFIDENTIAL 



ATLAS I (Cont 1d.) 

is read in from 7-level punched paper tape on a photo-electric 

reader at 144 chAracters per second, and is not under program 

control. Output is to a CXCO regeneration type\iriter and tape 

punch. The control lUlit interprets orders read from the drum 

(a repertory of 42 is· now available) and opeJ:-ates the machine 

accordingly. The magnetic drum memory is divided into 

214 = 16,384 boxes or memory locations, each of which holds a 

24 binary digit word, which may be either a coded order or 

datum. The arithmetic unit consists of a 48-bit ~ccumulator or 

A-register, a 24-bit ~-register and a 24-bit X-register. These 

together perform computations as required by tha controls. 

Special orders have been added, including a random order, prob-

ably the most novel feature on the machine. 

The drum revolution time of 17 milliseconds indicates 

that, without planning, each instruction will take that long. 

1 
But '"ith careful planning, placing the instructions and relevant 

data where they will be immediately available when needed, the 

time per order can be lowered to as little as one percent of a 

drum revolution, or, at times, one fifth of one) percent. The 

care needed to accomplish this is considerable. 

Physica1 size of the main machine is 7'H x 40 1L x 2'D 

plus reader, control panel and auxiliary equipment; this requires 

- 2 -· 
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ATLAS I (Gont 1d.) 

over a thousand square feet of floor space. PQLse rate is 400 

kilocycles per second and access time ranges frc>m 32 micro-

seconds up to 17 milliseconds (1 drum revoluti01i). Both are 

in operation at Naval Security Station in room 1~52. 

Ref: NSA-34 Files 
Mr. E. Burke 
Mr. D. Hogan 
Mr. P. Johnson 

-3-
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ATLAS II 

ATLAS II (AFSAF-70A, AFSAF-70B) is an electronic parallel­

type computer with all the functions of ATLAS I but with additional 

types of memories which result in greater speed and capacity. Serial 

1 was delivered b,y Engineering Research Associates, now a subsidiary 

of Remington Rand Corporation, in September 19.53. Seri.:U 2, actually 

a model change, is expected by Auguot 1954. The machine is available 

commercially under the name of ERA 1103 COUPlJ'l'".tm. Auxiliary equipment 

is the s~~e as for ATLAS I, the ERA 1101 C~PUTER. 

Operation is in parallel - all bits of a word {nuntber) are operated 

on simultaneously. 1~ord size is 36 bits~ 6 for address and 30 lor two 

15 bit addresses or data. Initial input is by 7-level paper tape read 

photoelectrically at 144 cha.ra.cters per second. Four magnetic tapes 

under program control durin3 oreration serve as input, output and an 

auxiliary memory. In addition, a CXCO regeneration typeliriter or tape 

punch is available for out?ut. In addition to the intermediate speed 

2111 • magnetic drum r.1emor-J i'l"hich holds or 16,384 ,.lords and the magnetJ.c 

tapes just mentioned, there is a primary high-speed electrostatic 

storage (Williams tubes in serial 1, AFSAF-70A, and ~gnetic cores in 

serial 2, AFSAF-70B) capable of storing 2
10 

or 1,024 \\'ords. Both the 

electrostatic and drum memories are fully addressed. The arithmetic 

unit consists of a 72-bit accumulator, a 36-bit X reg:i.ster and a 36-bit 

:~-register. The control unit functions the sa.'I'Jle as ill ATLJ .. S I. Frogra:rn-

in[;, or sequePcing of orders, uses a 2-address system and is not ver.r 

d:..ffic•.llt. 

CONFIDENTIAL 
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ATLAS II (Cont 1d.) 

Several special orders, such as modular arithmetic, a scale factor 

order and repetition, are built in routines. This la~; one in particular 

is the outstanding feature lfhich differentiates the machine from other 

computers and contributes most to its cryptologic usefulness. 

The device consists of 6 cabinets each measuring 71H x 18 1L x 2 1D1 

plUS peripheral equipment 1 and requires about 1200 square feet Of fioor 

space. Pulse rate is 500 kilocycles per second. Access ttme for electro-

static storage is about 12 to 18 microseconds, and tor data on tape or 

drum is not great since one drum revolution takes 34 milliseconds. It 

operates at Naval Security Station in roam 4152. 

Ref: Lt. E. Friend 
Mr. D. Hogan 
Mr. P. Johnson 

-2-
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:BAJ3Y OPHIS 

.BA:BY OPHIS (AFSAF-D57A) is a lHRED WEEEL ANALOG- designed 

to simulate with rela7s almost any rule of rotor motion for 

five rotors of up to 32 points each. It was constructed by 

NSA-35 in April 1953 to test rotor settings and cycles under 

various rules of motioll .• 

Considerable flexibilitY" of control is provided. A tape, 

often one from the AFSAF-35 SETTI11G Q.E}mRATOR, controls rotor 

stepping through a plugboard. COM and classic Enigma motion 

are built in. Certain comparisons are possible, !ncluding a 

feature permitting carrying plain text through a couple of 

rotors, while ca.rr7ing cipher text back through the others and 

making comparison between the two results. 

It is a baby only in number and size of roto:r:•s when com-

pared with.OPHIS, its dimensions being 6'H x 5'L x 3'D • 

Rate of operation is 6 to 8 pulses per second. It is now 

located at Arlington Hall Station in room 2050-B. 

References: 

NSA-35413 files 
Mr. N. Christopher 
Mr. F. Mayol 
Mr. X. Polley 
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BAKER 

BAKER (AFSAF-D89) was a low-speed parallel relay computer to 

perform the same mathematical operations and analytic functions 

as ABNER. It was built by NSA-35 in February 1953 and used 

ro.ainly to test programs for ABNER. 

Input was a standard CXCO tape reader and output was to a CXCO 

regeneration typewriter and tape punch. The magnetic drum memory 

operated at 440 RPM and had a storage capacity on either half of the 

drum of 1024 words of 45 binar,y bits. Either half cotud be used 

independently. There were four 45 bit registers, the Q, X, X-bar and 

Y, and a 90 bit accumulator. All but three of the orders were handled 

in paralled fashion; that is, all bits were operated on simultaneou~. 

A 10-bit address system and a 4-address code similar to that for ABNER 

was used. Control was similar to that in ABNER. 

The machine, arranged in an 11111 , measured 6 1H x 20'L x 2 1D plus 

power supply. The timing control clock in BAKll~ made 10 cycles a second 

yet there was no basic pulse rate. Multiplication and division required 

4 seconds at most; addition, subtraction and comparison needed 1/3 of 
·- . 

a second. It has been dismantled. 

Ref: Mr. B. Baker 
l-Ir. K. P. Cook 
Yll". J. Deutsch 
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B!l.UTE FORCS DFIICE 

The term JE.urE FORCE DEVICE (i.XHB/1) refers by general usage to the 

IBl·l gat.es and processes (a.nd rarelY to the several other machines of 

comparable function) designed to aearch through cipher text and find a 
' 

type of coincidence known variously as a brute force hit, a copperhead 

hit, a double hit, a double repeat, a two-point hit, a red (point) hit, 

or a pattern hit, - this last in onJ.y one of its several meanings. 

Briei'ly, the required condition is that tllo pairs of repeated groups ~at, 

either between two parts of a message br between pair's of messages, and 

turt.her, that these repeats be in phase and at equal intervals. ICKY I 

and COPPERHEAD did a compa.rable job. 

The first such gate, the B.'\BY BRUTE FOacE DEVIC:!, described in 

M.A.C. Outline No. 241 operated in connection with a 405 Tl\BULATOR. 

Four successive models were built by' a.rD\Y' section l-roGAS-92 between 1942 

a.nd 19441 all designed to find double repeats at Q111' interval from 1 to 91 

in 3- , 4- 1 or S-character traffic. The JUNIOR BRUTE FORCE DEVICE, tor 

use with a 407 TABULATOR, superseded this ~d increased the span ot 

search to 12 pentagraphs, numeric onlJr. It was also needed with a special 

plugboard for reducing test to pattern and called PATTERN BRUTE FORCE DEVICE. 

In this connection 110 "rel~s ot a general purpose sate were rewired and 

used 1d.th a 797 COORDIN..\':INr} m;PRODUCER to punch patterns into cards at 

100 yards per minute. It wa.s called PATTERN PUNCHD."G DEVICE. The te.nn 

Ftn.L BRUTS FOO.CE applies onlY to a process on IBl-1 equipnent where search 

is made through the full le"ngth or the ~ssage for this type of coincidence. 

CONFIDENTIAL 



BRUTE FORCE DEVICE (Cont 1d,) 

Operational time depends on the job; the 405 TABULATOR matched 

cards at· 150 cards per minute and listed at SO per minute; the 407 

currentlY used is faster, 1natching and listing at 150 cards per minute. 

This type of search is most efficient on 5-character traffic. The last, 

BABY BRUTE FORCE measured 1 1H x 2 'L x l'D, in a plugboard cover, and 

JUNIOR BRUTE FORCE was 3 1H x 3 1L x l'D. The former is dismantled, and the 

latter is in operation 82, 1700-A in ~lington Hall Station. 

Ref: M.A. C. Outline No. 24 
Mr. J. Hyduke 
Mr. J. Powers 
Mr. fl. Sharp 
Mr. s. Thorne 

-2-
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EO 3.3(h)(2) 

B-211 ANALOG 
•Pt 86-36/50 USC 3605 

The. B-211 A-t.IALOG (AFS}J'-361 M00/1 and /2), cOmparable to 

Navy's RICKY,. refers to a set 6£ relay devices to simulate com-

~letely the functions of b~thD andf fm.odif'ications of 

the HAGELIN .B-211 cipher device. The first, for /tliei~.........._ _ _..IProblem, 

was built 1::zy" Army in 1944· Then two PINK ANALOGS (AXOQ/1 and AXOQ/2, 

DANALOG) were.bu:tlt .for the the .fir13t delivered 

in April 1946· Three .models .for the 
L....------1 

and 1953. Although basically no different cryptographically, varia-

tions include selector switches in earlier models and relays in later 

In all of them rotor tti.ring is set on a plugboard, and stecker 

by pushbuttons or on plugboards, with lights to show wheel positions. 

Input is by tape or keyboard and output is to a CXCO regeneration 

typewriter. Some may be used as a whole or e.f'fectivel.y as either of 

the component halves to produce enciphered, dec::tphered or fractionated 

text.. 

Operation is at 8 characters per second and size is about 

6•H x 3 11 x 2 1D • Three are dismantled, but the last thre~~-----"~ 
type are used operationaJ.ly at Arlington Hall Station in room A-2208. 

Ref: Completion Report, AFSA Technical Document #35 
l'1l•. r'. Snyder 

NSA Form 781-C10S 1 Jul 52 TSP SECRET FROTII 
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PL 86-36/50 USC 3605 March 1954 

B-211 P.Al:T.Dr ESTEll 

The B-211 :H.Alllli!E~IIR (AFSAF-!19, .AXO:dl) is an electrical cir-

cuit testing device able to produce the effect of t~~ co~utators and 

rotors o! the H.AOEr.I:N" B-211 cipher machine. The first "ttas built by 

.Army, WDGAs-74, in Januar~p 1947 (see i-I. A. C. Outline No. 8) and is 

• nov dismentled. Three later ~odels, delivered in February and July 

1947, use switches to accomplish the fractionation. 

An analyst or trained clerk ~' use the device to test wheel 

settings, frectionate te~~ to obtoin either of both co~ponents, do-

cipher and encipher mess8bes, and recover slide and uotion pattern. 

All whoel motion is by hand. Cipher is introduced b;r switches and 

plain text values are ret-d !roM li~"!.ts, or vice ver."'sa by resettinG 

a· swi tc.."'l. All steckol'i:l(; is no\: p1·ovi.dod for in c. sin{;J e s'\'ti tc.."lboard. 

'Rate o:t: operation depends on t=o O"J'lerator and the job. The de-

vice is 1.o.uch more rs.j)id than usinc ch.a.rts or the cipher ];lachine i tsel.f'. 

All three are now in operation at Arli~~on F2~l.Station in room 2407-A 

~...-________ ___.I r.nndl i.r..~ both model T and model M wiring. Size ~ s 

3 1H X 31L ~~·D. 

P..d': 11: ... "...C. Olltline F.'o. ~ 
l::r. u. Collins 
I-:1·. J:,. l:~;{ol 
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CALL 35 lEVI CE 

March 19.54 

EO 3.3(h)(2) 
PL.86-36/50 USC 3605 

The CALL 35 DEVICE (AFSA'Ii'-114, MOD 35 Q-A'l!E) is a relay gPte which 

ope:r£'.tes ui th a 797 COORDINATIJ!G REFRODUCER to co~~ertJL. ___ _.Iinter-

capt CE~l-signs to their corresponding :BeJ:;:er-VolU:Oe bo.ok nm:~.ber. It 

was built by NSA-22 in lmch 1951. 

Tlle a.cvice consis~s oi' two complete units fo1· se11der and receiver 

call sig::1s, a.ndl 

L----------------...... 1 I~put is b;v ca.:.·d end output is the 

sum in decimal fo1·.li a.nd. corresponC.ing booli:: number. 

Its size is 3 111 :t 31L x 2 1D. All computation occurs between 

card cycles so the rate or 100 cards per ~inute results in 200 

call sign decipherttents per minute. It is in use at .Arlinston Hall 

Station in roon 1~00-A. 

Ref : lao. s . Thorne 



u 
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COL1!:J.UDG~ K!a .iUBOTITUTION D «..CE 

COLERIDGE K.:!a"I SUBS'.rl'l'UTION D•MCJ!: is a twice-used term.. I~av 

intoral.q constructed a device ot tlat name in 1947, a collection 

ot plugboards used tor a few months and dismantled. when DI!Mllf 

arriYed. It merits DO write-u"P. ID 1948, l'ISA-82. built in­

formall.J' for Army the el.actrioal. COLERIDGE Kl!:Y SUBSTimTIOH D3VICE 

(KEI'DERIVATIOH for COLERIDCE) described h.ra, 

a hand-operated decipher, halld-tester.and kay checker. ID ......_ _ ____. 

general, it porellels OJJ>R (which lik:ewise was called KEt DERIVATIOR 

tor COLERIDGB) and PICCOLO (AFSAF-37). 

'l'his device consists of a keJboard tor inrut and a J.amrbank or 

CICO regeneration ~tar tor outrut. Pnssing, 2 kay in succession 

raorasantiDg key and cimar :ln either order produces a possible-plain 

character in the form. of itsJ~... ______________ ____. 

A switch permits ancinhering. 

Bate is up to 6 or 8 characters per seccmd. and size ia ins1p1ticaDt, 

0113¥ soec1al. wiring and lamoa on the back of an IBM keyboard, plus 

CICO roganeration typewriter. It is avail.d.ble, but stored at Arl.iDatan 

Hall Station :ln room 3>~8-B. 

Rata Kiaa K. Bl.an1c 
Mr. w. Lutwiniak 
Mr. E. Marston 
lfr. J. Stnpletcm 

NSAF••711-C1DS 1Jul 52 'F()P SEERET FROTII 
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-

COLUMn ARRANGING DEVICE 

· The COLUl-!!T .ARlWTGillG .D:!ilVICE (.AJ!'MF-113, COLtn.m A"BRANGER) is a 

specialis~d rel~ device used with a SELECTIVE PON~R. later with a 

797 COOII.DilOOING BEP.RODUCEB., to preps.re e. table of 7elationships 

based on two sets of digits with a mod 5 or S range. Model I waa 

built by Navy in 1949, an independent part of the NC-B AUTOlU!fiO 

CI.B.CUIT CP'..AllllER, and simply arranged pentagraphs in ascending or 

descending orG.er, 0 to 9 • Model II, aJ.ao by lliavy in 1949, and 

lfodel III, b;r NS.Ar-22 in December 1950, operate with a 797 :REPRODUCER. 

tetrBGraph. OoJumn,;~lecticn order is plu~e.ble. Input, therefore, 

is two tetragraphs ar~ output is a list of pent~aphs or heT~aphs 

whiCh are searched by other e~uipw~nts for iso~rphism in eitpsr of 

the two components. 

Sise is 4 1H x J'L x 2 1 D and rate is 100 cards per minute. 

llodel I was dismantled.· Model II and later Model Ill were built 

into the same gate with GLID &ll.d th.e StmSTITUTION IlliiVIOlll. It is 

available for 11.se at Arlit!gton E'all Station in room 1700-A. 

Ref: I~. \~. Hopper 
)i". J. H:,rd.uke 
I·~". F. S.:~ith 

~Al'. s. Thorne 
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001-'PmERS 

~e general purpose electronic ao~uter cen perform at high 

speeds a number oi' arithmetic and lo£;icsl operations. The results 

can be retained internally for later use or they can be used to 

control the computational procedure to follow. This control is made 

possible by the computer's ability to discrini~te and to modify its 

own instructions. The A&ency is concerned with 6 types, or a total 

of 10 or ll machines, each described under one of the following 

he_adings: ABEL, .AJ3DR, .A!l'LAS, B.AXER, Em'iol (Im·l 701) and NOMA.'D. 

Information can be transferred to and fro~ a computer by means 

of magnetic tape, perforated paper tape, punched cards, or electric 

tY,Pewriters. !lost cocputers use more then one of these mediums and 
• 

several use all. Some machines, partiCillarl:r those which employ 
'• 

magnetic tape, are capable of accepting input during operation; 

others require that all' data needed for a co~putation be loaded into 

the computer before operation is started. 

In addition to iJipUt-output equipment a coi'll.)mter has tbree main 

components: the control unit, the arithmetic unit, and the memo1·y. 

This last is divided into cells and in each a unit of information, 

eit~er an instruction or a datum, may be stored. In order that 

stored materie~ may be located and usc~addrosses are assigned to 

tho ~ewory cells. T.he control unit on receivinG an instruction from 

the lilfmor~r dil•octs the ari th:.le;tlc unit to perform the opor£1.tion 

SECRET 
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indicated b~ cartein bits (binary digitB) of the instruction. Other 

bits specify- t:he location(s) in the mamor;r of the operanci(s). lf.b.en 

the operation has bean co~pleted and if the instruction has not 

called !or a Jump to some other pert of the mer.or~. the control unit 

of most co~uters takes as its next instruction the contents of the 

memory cell following that which contained the instruction Just used, 

e..:ad tbe c;vcle is repeated. However, so!l:.e computers do not depend on 

this sequencing, but rather eaCh instruction includes the address of 

ita successor. This device is ~hare~teristic of the so-called four-

address computers. 

The greatest restricti~~ to cooputction speed is the access time 

of the memory, i.e., the ti:te required for a mei:~ory cell to release 

its contents to the arithmct~c unit or the control unit after the 

latter has called i'or t}le infor1a.ation. This feet has motivated the 

search for faster memories anci ao a consequence there he.s been a 

progression from t~e slow static electro-me~~~ical relay memory 

throueh the medilliil speed cyclic r.C!llOries of the mae;netic d.ru.m' or 

acoustic del~ lines to the ~resent hi~-speed static storage mede up 

of electrostatic storat;e tubes. The JJU::.Gnetic c:>re matrix :r.1a.y con-

stitute a~ even faster me~ry in the neal' future. ~~~etic tapes 

era ::.0\'1 oeii\8 uoed i"o1• nu::::ilio:.·:,· storB.[;G, 'but th.oir speeG.-limitinG 

SE€ifET 



.. 

FORM 781- C IOC 
6 JUL 51 

CO~!PUTERS (Cont'd.) 

separately are Called serial computers; those which handle all bits 

simultaneously are called parallel. Parallel computers tend to 'be 

faster, but their construction is considerably Qore complex. 

Ultimately the design of a computer becomes a function of the 

work it will have to do. Input-output equipment must be adequate 

to handle the necessary data without unduly holding up computation, 

and the computer itself should be fast and flexible enough to provide 

practical solution for the problems to which it is to be applied. 

Specialization in the order code is one means by which the potential-

i ties of a. computer can be extended, and this has been done to vary--

ing degrees in the machines being us-ed and to be used by NSA, prin-

cipa.lly .A:BNER. 

-3-
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COUl'ITilfG DEVICE FOR CARD-OPERATED TYPJ!,"'\'IlUTJ!IR 

The COUNTU!'G DEVICE waG 2. rele.y este \fhich, by coun.tin£ the 

strol:::es of an 050 CAIU>-OPERATED TY.l'E\'miTEB., served to break the text 

into required lengths. It was built b:r WDG.AS-92 in 1948. A similar 

job was done by a set of TR.AliSPOSITIOl! DECIPBEP.Ml!lh~ CIRCUITS, a 

machine modification and not a device in itself 1 which were built 

into an. 040 T.APE-TO-C.ARD PUNCH for use with traffic on tape.· 

The COUNTING Dl!lVIOE, consistinc of seven rel~s, was used for 

deciphering simple collli~ar transposition mossa&~s in which length 

of column varied. It counted strokes of tho ty,pewriter, at most 99, 

and when a predeterra1ined critical vabue was re&Ched, it halted the 

card feed, operated the carri26C return, reset the counters, and 

ste~ted the cycle again. 

Size was 1 1B x l'L x 1 1D plus e.n 058 OJIU) RE.Alli!Di and a OXOO 

regeneration typewriter. It opore.ted at 8 to 10 che.racters per 

second and has been diementled. 

Rei": l-fa~1ine Branch .Annual. Report, 1948 
!{r. S. Tl't..orne 

CONFIDENTIAL 
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O'ICLIO DDLAY XEI Gl!INERATOlt 

The. OYOLIO DELAY DY GlilNERA!l'OR (CD XEY GENERATOR) was a special 

purpose rel~ gate used with a 513 nEPBODUOER to produce key- for 

study- purposes according to prescribed control. MA:BX I was built 

by ArTay, section WDGA5-92, in late 194Bi l~ II, a similar gener­

ator, wa.c con:gJleted in late 1949 by simply rewiring MAlUC I. 

Both models used the same rules of motion. The first had five 
• 

16-point wheels, and the second had eiGht. Xey in parity form was 

calculated in two ways. The first used ~d 2 addition to combine 

selected points on the 5 (or B) wheels. The aeoo:cd used a formula 

involving storage in IBM cards of' e.s·me.ny as five elements of key • .. 
Starting points for all wheels were put into cards, and wheel settiD6B 

were continuously recorded to facilitate cycle studJ?. 

The gate measured J'H x J'L x 2'D and operated with a 5lJ 

REfBODUCER at 100 cards per minute. It is now discantled. 

Ref: l.fsohine Branch .Annual. Repprt, 194.9 
!fr. S • Thorne · 
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CYCLIC DEI..lY KEf GD1ERATOR 
C.D. K~Y GiN mATOR 
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DECIPHERING ~lACHINE 

The DECIPHERING MACHINE (SPECIAL DECIPHERING :!JEVICE, Project 

1049) was a relay deciphering device intended to incorporate 

the functions of several special purpose devices into one 

generalized machine. It was built by F Branch of Arm3' in September 

1945 and paralleled in part functions of MATTHEW' and similar 

devices. 

Two control units, each 1dth C.X:CO tape reader and keyboard 

for input and a control panel, operated with a relay unit which 

perfo~ed the actual deciphering processes, Results went to a 

CXCO regeneration typewriter for page printing. It could do 

1) monoalphabetic substitution through a plugboard, 2) plain 

text r~production, 3) po~alphabetic decipherment for cycles 

of 2 to 5, or 4) decipher literal or digital codes of up to 

5 characters. Although superior to hand methods, the machine 

was slow and not so flexible as expected. 

Each of the two control units was set on desks together 

with tape reader head, keyboard and CXCO regeneration typewriter 

and measured 21H x 2'L x 1 1D. The relay unit was 61H'x 21L x 1 1D • 

• Rate was 6 to 8 characters per second. It was dismantled and 

replaced by the 797 COORDINATING R3PRODUC~1t and various faster 

equinments. 

Ref: MAC Outline /127 
~~. N. Christopher 

CONFIDENTIAL 
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DECIPHERING UNIT 

The DEOIPP.ERIEG UNIT was a rel~ deciphering device used with a 

405 T.A:BULATOR to Et,PPly numerical key to traffic through an encipher-

ing square. The i"irst of !our wao .built b7 Army in early 1944 and 

deci~ered twenty cipher poaitiono si~ultaneously using one of fif-

teen squ.ares set li.P on interchan&eable 8 x 20 pl.ugboards. The 

second. built by International Eusiness Me.chines Corporation. was 

actuall7 four smaller units each handling i"ive groups. These were 

wired in tandem and used for slide-runs in conJunction with the 

SLIDE-RUN VJWHINES. Two more. further modifications of the first, 

were built and used by Ar.cy. 

A cipher and a ke;y digit were entered from the TABULJ!OR into 

a pair of counters in the ~ate. The key counter energized a row of 

10 cells, one in eaCh col~ of the enciphering square plugboard. 

The cipher counter did the same· in a particular column and the cell 

thus selected emitted the deciphered value to the TABOLA!OR. 

The device was like a SLIDE-RUN I-lACHINE, but lacked the recogni-

tion elements. The first and the last two were 5 1H x 8'L x J'D; the 

four units of t~e second model were each 4'H x. 21L x 2'D. .AJ.l are 

now dismantled. A unit could handle up to 2200 10.essages per day 

and operated et 150 cards per minute. 

Ref: !-fr. J. Powers 

SECRET 
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DI-m 

DI·ID (.AFSAF-DGO, DESK MODnL DECIPHERER) is a special purpose 

bandteeter, part relay ana part electronic, to decipher messages in 

the Czech systemD The first model was built 'b7 'NSA.-36 and 

delivered in April 1952. It parallels several other equ1pments such 

as MA.TTH!!Itl' and HELLCAT I and II. 

Using 26 alphabets of 26 characters eaCh, the device assumes 

key (or plain) against cipher and derives possible plain (or ke7). 
, 

It has a 26 x 26 non-pluggable matrix. Input is by keyboard and 

output is to a C.XCO regeneration t;vpe1n-iter. 25 ot the alphabets 

are inversel;r related to the plain. (or key) seCJ!lence, which is the 

26th alphabet. 

Size is 2 1B X 6 1L X 2 1D. Speed is about l character per 

second. It is located e.t Arlington Hall Station in room 2520-A. 

Ref: 

NSA F«m 181-ClOS I Juf 52 

T/CA 8/50 
!-tr. N. Christopher 
l·lr. E. Ji'lemi:cg 
J.fr • J • l>Ia.y 
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AFSAF D60, Da MODBL DECIPHiRER . . . 
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'!he DOD:OUSTliiR (ABLI:trOO!OB DUllBUSTER) was a relq-t1Pe analog of 

the EBIGMA. cipher machine, designed to set messages, i.e., find win­

dow settings, by using a statistical test rather than a crib. An 

earlier model, using thirty-six om frames (basic units o:t the 

Army :eo:rm), was built in 1943 by :r Branch but was discarded in 1944 

in lavor of a two-frame model. 

!he 16 lowest frequency letters of the la.nguace were plugged 

through a frame to a 52 segment distributor controlling 52 

counters. The frame then ran through a machine cycle of 263 set­

~ings, encipheri~~g the set of low l'requency letters at enry possible 

setti~. !hess sets were stored and matched with 52 cipher letters 

represented on a plugboard. Occurrence of less than 19 coincidences 

atopped the machine. The second frame, · runni~ 52 'settings behind 
I 

produced the possible plain text and printed it on a CXOO regeneration 

tnewr:lter. 

Set up time was about 15 minutes, and operat:lng speed was 40 

teats per second. Bille was 8'H x 41L x 2'D. It has been d:lBJD&Dtled. 

llef: M.A.O. Outlines No. 16, . 
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DUEJ.:U:I'A 

DtiJID...1ir.A. (CXLU, 1!1'-1500) is a high speed two-\'lheel bombeing device to 

recover reflector pl~ng, window settings and steckerinG as used in 

Y:mLLOW ElUC»tA,. given only- rotor \1iring. It considers crib-vs-plain 

pairi~ and tries all intervening scracblins circ~ts possible to 
,/ 

find one with no' conflicta. Five snc~ maChinea were built for l!l'avy by 

u.s. Naval. 0or:Iputil1g Mach:fne Le.boratory, the first being delivered in 

November 1944. The .Ar'CJ3' JLUTOSCRITCEEB. and SOPEB.SORITOBER and the 

British GIANT are comparable equipr.1ents. Plans :Cor a .pair of :SOMBE­

t;v:pe cribtesters to be called l.riO:t:A. were dropped in favor oi' DOEJSINA, 

which would do the sme- teat usiD{; 2 wheels whore liOBA would have 

used one. 

The ~ci1ine consists of two sopar~te units, a wheel unit houai~ 

four \"lhcol-bankE. 8J.'!d an electronic un.i t. It e:x:."w.usti vel;v makes all 

'I 

possi~e ste~er ass~tiono £or 2 or 3 r~bh i'requoncy lettOL•s, test­

ing each against a 100 or more letter ::nenu, (c1•ibs vs cijJher pairillbs). 

Two wheels are sufficient because it is assuoed tl>.at there is no slow 

'trheel turn-over, so reflector and sloW-ltheels :~tq bo considered as an 

unc}llmbed unit. V.otion pattern is considered through menu set-up and 

wheel order through probl'am:liDg runs (up to 56 in son:e s;rs~~s . to 

cave1• e~l c.o!t.binationll). · Rasul ts e.re on telcde] tos paper in a. square 

t' .. ie;;rc:.:. 

T!·.c electronic unit r..lea.suros f)IH :::: 14 1L :c J 1D :pJ.us a \'1:1eel U."l.it 

~OP SEERE~ FRO~II 
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and a blower unit. Rate is about 20 minutes to test each assumption. 

All five are stored at U.S. Haval Computing ~~chine Laborator7 in 

St. PaW,.. Minnesota. 

:R.e:f' : Technical Library 
CIT paper TS-39 
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EMBRYO Ol'HIS 

'rho term El(BllYO OPRIS (Ali'SAF-D.J7:B and D57C, AtPH.A:BET G~OR) 

refers to a relsy d~rice designed to cimnlate wired rotor encipneraent 

under a wide variety of motions. Its main use is for cycle stud7 or 

decipherment purposes. l!TS.A.-82 built the first two (one is AFSA'5'-D570, 

card operated; tho other is AFSAF-D57:B serial 2, tape op"Brated) in 

December 1952. N~35 completed the third (AJSAF-D57B, serial l, also 

tape operated) in January 195J. 

The card-fed EMBRYO OP.HIS operates with a 6lJ (later a 519) 

:REPRODUCER, while the other two use OXCO equipment. All have three 

JO-position wheels and pluggable i!lt-ernal stepping control. Two of 

these could be connected in series to provide 6-wheel operation. 

Notch pattern and 1·otor wirint; arc set on a plugboard. 

Sise for all three is about J'H x 2 1L x 2 1D, plus telet3~e tape 

reader and CXCO regeneration t;r.pewriter or 513 :REPRODUOD.. :Bate is 

respectively J60 or 100 Characters per mihute. The first is in 

use in N~82 in room 1700-A; the other two operate in room 2059-~. 

Ref': NSA.-354 i'iles 
~~. N. ChristoPher 
Mr._ S. Thorne 
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FIRECRACKER 

FIRECRACKER (AFSAF-121) is an electronic or relay cribtester 

used to find possible settings in Jap Purple Diplomatic traffic 

where a particular crib could have been enciphered. The first 

was built by NSA-35 in August 1953 and a. second, a relay equipment, 

in October 1953. 

Five letters of plain text and the corresponding five letters 

of cipher are set on 10 dials which range from 1 to 20 , since 

only the letters steckered to the three 20's wheels are involved. 

The 61s letters must be considered separately Motion is con-
-

trolled by plugboard. Three electronic matrices, analogues of the 

old PURPLE Ai\'ALOG wheels, step automatically through the full cycle 

of both encipher and decipher, or approximately 361 000 settings. 

At any point where the crib fits the cipher text the device stops 

to permit recording of the setting shown in lights. The device can 

be hand stepped. 

Size is 4'H x 21L x 21D and rate is about 600 tests per 

second. They are located at Arlington Hall Station in room 1067-A 

Ref: 

NSA Form 781-ClOS 1 Jul 52 

Mr. T. l-:IcGuire 
Mr. P. Oyer 
Mr. K. Polly 
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FIRE l!ThTGU.lJl 

FIBlll 'E1TGINE (CXCQ,) was Pn 11invcrtod 11BOMBE, a modification of 
• 

the stBl'lciard lT-5JO ma.china &!ld si:iil.UBJ.• in all respects except that 

relative speeds o! tr.e wheel lovols were interChanGed. A totol of 

ei~~t wore so modified b~ Navy in 1944. 

Tb.e job accomplished is the usual BOUB:J!I job, - given rotor and 

reflector wiring to recover stacker, rotor order and window settings, -

but additional in£orma.tion is usad to s:1ortan the run. The position 

of the fest M.d slow rotors are interchanged, per..nitting setting up 

a machine to take advE.Ilt&.go o! (1) l::tlo'lrm fast 1rrl:.eel positions, or of 

(2) kno'trn 1:1edit'l'll l'theel li1otion (c~lletl. on. H-Hoppity r'lin), thus shorten-

ine; the runs. This ccurot be dona convonientl:- on the standard :tr-5.J() 

or N'-15JO. tfirins of t~e elo, ... rotor in such runs represented the 

co~bined e!£oct o! the &low rotor e~~ tho reflector plate • .. 
Size, opecd and o.."'ttcrl"...o.l.l &:p;>cc.!'~ .. nce oi the machine remained un-

ch9ll£:ed b;r the rloc'l.iiica.tior:.. Dir:.cnsiona ,,e1•e 7 1H x 9 1L x J'D and 

P-64 = ~~6,976 toct3 ~ere ~e.de i~ a~out 20 minutes. All eight are 

now dismantled. 

Rot': CIT-TS-1( 
ITS.'l.-J~ files 
2-ir. J. Ste')')lcton 
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FO~POSITION .ALPHA GATE 

The FOUR-POSITIOll .ALPHA GATE (,:32 x .)2 .AI.PBA'BETIC str.BSTI~IO:N 

UNIT, li'Otm-POSITION :32 :x. :32 MATRIX) is a general purpose rel8.7 de­

ciphering devi~e which operated with an NC-4 SELECTIVE PUNCH, and later 

with a 797 COOliDI~ING REPB.ODUClilR, doing summing and differencing on 

I'IOd 1 to :32 simultaneousl~r for four positions. It was bu.ilt b;r 

Ar~. section WDG~92, in October 1946, and modified in 1950 to 

operate with a 797 COORDIN~ING REP.BODUCER. 

The tlB.chine, a logical extension of the 10 x 10 J-SQ,U.Amil equip-

ment, is designed to combine a pair of tetrn~aphe to produce a final 

tetr~gr~ in o~e ~~ine c~cle. There are ~our plugboardo, a pair of 

20 x :34 plU(;;boerde for coordinate control, a 40 x :34 plugboard for 

matrix control, and .an 8 :x: 20 plugboard for substitution. The grou;ps 

being combined ~ come from t~c SE$1e or different cards. 

It measures 5'H x 6 1L x J 1D and operates at 100 cards per 

minute. Location is at Arlington Hall S~ation in room 1600-A. 

Ref': !.fl'. N. .Andrews 
!.fr. S. Thorne 
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March 1954 

FREAK II 

FREAK TI (AF34.F-31, AXJ.C./1, ELECTRONIC FRUK, orgin~ 

MONOGRAPHIC FR~UEi'lOY COUIIITER) was an electronic frequency 

counter for making high speed monographic and digraphic fre~ncy 
• 

counter tor making high snecd monographic and digraphic frequency 

distributions or up to .32 character text or great. length. or two 

olanne'd1 F Branch of Arlff3' built one exnt:~rmiental breadboard model 

in JaJl~ 1950. The de'rlce counted characters in 5-level tape 

and furnished an overall total. 

Inpu.t by' a CXOO ta.,e reader or alph:1betic keyboard was 

connected through 32 nlu~able leads to any ot 40 resettable 

mechanical counters, each wi1.h 5 decimal place canacity. Seven 

of these served as Soares and one was for the overall total. 

Results were tyned on· a CXCO regeneration typewriter. One 

function was to check the accuracy or tanes. 

Rate was 10 characters ocr second ~ size w~s 51H x .3 1L x 21D 

plus ty-oewritermd keyboard. It was basic and simPle in ooeration 

and has been dismantled. 

Ret: Completion Report, May 1952 
l.f.A.c. Outline/14.7 
Mr. w. Cole 
Mr. J. Russell 
)~. C. Schierlman 
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FREAK I (right) AFSAF 24 
The FREAK, MULTIPLE FREQUENCY COUNTER. 

Ri.!:LAY FREAK, CONDlil'lS.ER FREAK 
<md 

FREAK II (left) AFSAF 31 
ELECTRONIC FREAK, MONOGRAPHIC 

FREQUENCY COUNTER AXIQ/1 

SECRET. 
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l'.BJC"~PEP.'CY DI STRIEliTIOE' IDJVI Oil 

'!he J'JUil..,pENOY DI~!liB'L'II!'IOll DEV'IO.!l \:&.a a re~.c: cievice used with 

a OXCO tapr reader, 4'>~ T.Al3ULATO.'l e.lld a. fllJ SUMWf.C PDNCH to make 

mo:no-al!Jhabetf.c frequonc:r distributions on l iJ11i tod ape.na o:r 'bext. 

It wae built b:r .Artn\·, section \IDGAS-~·z, iu u:.c.s. 

!l!he dovicl" uaed e. so~ of J2 counters to kee.P individual totals. 

J. special character in tho t&pc 'let of'!' e. totali:Dt:;, listiDB SZJ4/or 

punching c:,-cle and also react t~c co,mtors '!'or the next diatr1but1on. 

Totals were usllBlly recordocl "t:r t~~& SU!DiG..Y PmTOB. 

IJ!he so.te JI'Oaourcd. J'B :.: J 1L :: J I D c.r.e. rrtc \IP 8 150 che..t'actera 

per minute. It f.a no\• c.~.~ a:::lliJltleC:.. 

Rei": Mac..~1ne l!ranc.'ll Jnnua..1 Roport, 1~49 
J.lr. S. Thorne 
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E:uo:~.,8(h)(2) March 1954 
PL 86..:36/50 USC 3605 

EO 3.3(h)(2) 
PL 86-36/50 USC 3605 

L...--......;;..~..;;;JI. Irn.'Y GENERATOR 

I !KEY GEt>.lERATOR was a re~ ~z'la:tog ?r ac==Jnmnber-

stamping device to produce one-time pads for theJ~..._.......,_ ______ ___. 
A makeshift desk-model, set up hastily 'b7 F Branch of .Arm.Y in late 1944 

tar use in the operating section, used a CXCO regeneration typewriter 

output. The second operated with a SlJ"REPRODUCER. Work\waa begun in 

April 1945 on a companion equipnent, the DEVELOPMENT NUMBER CONVERSION 

UNIT, and terminated in :May because of the. War ending. It wa15 a relq­

type manual subst.itution device ( 6 1H x 2 1 L x 2 1D) to mechani" con­

Teraion of key nl.Dilbers (representing step point of five numbering whee1s) 
,. I \ I 

to deve1opnent nurnbcr.s ldth results read from a bank ot lamp. 

As in the origi~ jdevice, the analog contained 48 unite ot 

'l'he desk model measured 4 1H x 3 1L x 1 1D and printed at the rate 

ot 6 to 8 key digits per second. The IBM model produced 80 lines of 

ke7 digits per mtnute.and measured 6•H x 2•L x 2'D. Both are dismantled. 

References: 

Hr. D. Dribin, Mr. B. Getchell, Mr. F. Uay-ol 
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E:O 3.3(h)(2) 
PL86-36/50 USC 3605 

Jx::rr GENERATOR 
......_c_c._rd~--o-~per~ted (loft) and 
Keybo.u-d o:pern.ted (right) 



TSP 
EO 3.3(h)(2) 
PL 86-36/50 USC 3605 1-11\RCH 1954 

· GEllERAL PURPOSE 100 l'TIRE COU'l!ACT RELA.Y GATE 

'!he GElnom.A.L PURPOSE 100 l'YI:BE CONTACT RELAY GI.T.PJ (.A.FSAF-110 and 

lOQA., SELEcTOR GATE, 100 BELAY GA.TE) is a relq device to increase 

selector capac:lt7 of Bn7 base machine oonnected with it. Ar~, 

section WDGAS-92, originally built two in 1947. A third was con­

structed in 1950 and a i'ourth (.Al'SAF-llOA.~ containing its own pO\f8r 

unit, in 1951. !I'hey replace International :Business ltach1ne Corpor­

ation's All and RC gates (called 7971s, miscellaneous equipment) 

which were rental equipments used to do similar jobs. 

~hese are versatile devices and do a wide variety of jobs, 

requiring special interllal wiring or only plugboard changes. A 

40 x 34 plugboard makes al.l contacts interchangeable, and an 

8 x 20 plugboard ~lO\fS comparisons on numeric material. The gate 

itself ~oes no computations. 

One modification late in 1947 wa.s caJ.led the SINGLE WHEEL 

CHA.l'NING TEST. It operated vi th a 405 TA:BULA.TOR and a teletJ'l)e 

t~EJ recorder to determine/ 

I It has been dismantled. 
L...-------...J 

Model I of a :aommmss !i'EsT DEVICE ,.,as set up in 1949 and 

t.(odel II in July 1952. The device read 32-character text by a 

NSA Form 781-ClOS 1 Jul 52 'FSP SECRET FReTII 
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9·.fP:~~:\L PTmrriJT•: 100 l!J'11~ COIJT.tCT UZL.~Y GA'l'E (Cont. •U..) 

t\oublo-hnadc>d t.ar" reader or from cards by a 1~07 T.fi!'IU!,.iTOR. Characters 

were dj ::l..ril,Hl.L·cl at. l'D or 600 per minute to the counters in the TA.UUIA'l'('lll 

arr3.116t'•l to provide i.liO-digit counter1:1 for J2 categories and a four-digit 

cotulter for tClt'lls. The result recordlld on the T!LE~TLATOR. or a 517 

.:Jilli:.".\"'Y rli'lCH, was a fr•e•1ucncy count of t.he text. or of character differences 

and was limited to six. digits. J.~odel I was dismantled but l~odel II is in 

operation at Arlinglion Hall Station in room 1700-A. 

J\nol..hcr modification was the HAGELIU SETTING LOCATION DEVICE in 1949. 

IL operates >dth an 077 ClllJ.ATOR tol 

I Rate \i'a.s 21.0 cards prr mi11ute. It has been dismantled and ....._ ______ __, 

supnrceded by AFSJ\F-12 cllld other comp:trators. 

An intorcsting cr,ypto3raphic use was ~ade of one of these gates in 

l''lrch 19'>0, called t.he ALPHAB3T CON3TRUCTION DEviCE (ALPHABET COl·ISTRUCTION 

:~I!~CUIT). It. oroerated ~ith a 513 REl'RODUCEn to crea.l:.e randomized alphabets. 

Chnr:~.ct.ero ltere read from t:1pe by a single-hen.ded teletype reader 1 TDX, at 

600 r ... r 111in1tLe and the REPRODUCER punched each letter into a. card as it OCCTP'r~nl 

iniLi . .,ll.y and ignored all subsequent oct:11rrences until l:.he 26th character 

:Lpr~:>:n·rd. U('-set. and repetition were automatic. 

Tile ALl ll•..Ub'T COU5TRUGTIOil PLUGBOARD was set up by NSA-22 in 1950. 

Tho cour1t.~o•l'f' ur a 1.05 TnEULAT<.:!?. were used as mod 2 tube counters, with 5 nncl 

0 for plus :Ln:t min11s. Each pulse added 51 non-carrying arithmetic. A ring 
.. 

of couut..nro l-1'\S oct up and stepped by' Y.OKEl~ motion. A Baudot character 

\las !or:a~cl fl'nt•t 1•e.1·lings at 5 selectable' points. 

-2-
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GENERAL l'UaPuSE 100 l'llrm CONTACT REL11.T GA.TI~ (Cont 'd.) 

A count. was made to determine the munber of set tlngs required to construct 

all 25 or 32 possible characters. The end product was a listing of the com-

plete KOKEN development, together with the character each setting produced 

and, at the last setting, the total number of settings. It has been 

dismantled. 

1'\nother KOKEN - type usage is the relay analog called the 59-KOKEN DEVICE, 

l"lired in September 1952. It operates with a 407 TABULATOR to produce and 

record binary wheel settings for security stuqy purposes. It completely 

simulates the key generation of the ori~inal 59-stage device at a rate of 

75 settings per minute and is still in use at Arlington Hall station in 

room 1700-A. Sixteen selectable points for motion control and sixteen for 

key are read at each setting and combined in the gate using mod 2 addition, 

Boolean addition, multtplicat.ion, double delay and dilation (standing for 

one pulse). In addition, pluses and minuses in key are counted and the excess 

bettt1een totals indicated. 

These gates measure 3'H x J'L x 2 10 and are availabl~ for similar 

speci~l jobs. They are Arlington Hall Station in room 1700-A in NSA-22. 

Ref: Machine Branch .:.nnual Report, 19h9 
].ir. o. Algren 
Mr. A. Duncanson 
Mr. 'l'l. Erskine 
:[l.fr. J. Powers 
:[1-h-. s. Thorne 

-3-
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GLID 

GLID (AFS.A:B'-11), Group Length Indicating Device) 1a a reltq gate 
1 

first used wit~ an :NC-4 SELECTIVE PUNCH, and later with a 797 COORDINA-

TING REPRODUClilR•'to indicate by appropriate card punches the length of a 

selected field. It was built by NaV7 in 1949 and adapted tor use with 
,. 

the 797 in the following year. The device eliminates tedious card 

sorting methods to determine leQgth of punChed field. 

The device reads a selected set of columna in a deck of cards, 

determines which is the last column containing punching, and punches 

an indication of this into the same or a different card. Also, thia 

length indication m8f be used to control feeding of blank cards into a 

collator in preparation for an offset slide of groups. The selected 

field tested mayo conta1.n single blank columna, but not double or greater 

~ing. One use is in making rhy.ming dictionaries which require reverse 

sorting of irregular length entries. 

GLID is built into the same frame with COLUMN .AlUl.AlrGER GATE and 

the SUBSTITUTION DEVICE. Size is 4 1H x J'L x 2 1D and rate is 100 

cards per minute. It is located at Arlington Ball Station in room 

170o-.A. 

:S.ef : Mr. W. Hopper 
Mr. s. Thorne 

CONFIDENTIAL 
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GOLDBERG 

GOLDBERG (Ali'SAF-90) is a high speed general purpose 

comparator and scoring device, with magnetic drums, designed 

to compare 2 or 3 streams of data. It does coincidence . 
and frequency counts, cribdra.eging, wheel stripping, transformations, 

pattern and round robin searches, weighting, distribution matching 

and calculation of certain statistics. Engineering Research 

Associates under task 9 delivered the one model to Na~ in September 

1949. It replaces the 70nnn COJ•IPARATOR and various others. Serial 

2 of SIGMAGE (AFSAF-28) 'toJ"a.s tried with GOLDBERG to limit the number 

of print-outs, but with indifferent success. 
-

A double-headed seven-level tape reader puts data onto one ot 

the tl~ magnetic tape coated drums, usually while the other is being 

~zed. A drum has 32 tracks of 4740 cells each and memor.y has 6 

positions of storage for each track. Using the elements of the 

comparator unit (input translators, 36 x 36 matrix and 4-position 

counters), an nC2 calculator and various control components, all 

flexiblY inter-c~nnected, the machine does various counts, weightings, 

matches and calculations. It can apply an upper and/or lower criterion 

to each of the 36 counters and the nC2 calculator which computes 

~!i(fi-1) for any of the 36 counters. Attaining a criterion at the 

end of analysis produces a print-out of counter totals and certain 

other data at a rate of 3 seconds.per line. There are 38 four-digit 

numbers m1d 1 eight-digit number to·a line. 

CONFIDENTIAL 



GOLDBERG (Cont'd) 

Size of the machine is 91H x 25 1L x 3'D plus console and 

printer. Character rate is 20 ,ooo comparisons per secondJ bit 

rate is 20KC. It operates at Naval Security Station in 

room 20105. Plans for a GOLDBERG II (CXOT) were dropped when 

it was found ATLAS II would do all the required functions. 

References: 

Mr. D. Hogan 
Lt. F. Sperberg 
Mr. J. stapleton 

-2-
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(6 ){ST.:'+ \'tf:[ 
'06 d\'Sd'') DmfS:Q'IOO 

GOLDBERG ( AFSAF 90, 
ERA task 9j 

.: v 



l!arch 1954 

GR.A.NDDAD 

GRANDDAD ( CXCQ,, N-800, DOUBLE l30MJ3E) is actually two N-5)0 :BOMBES 

with common drive, and consists of )2 ENIGMA frames. Given rotor 

wiring, reflector plugging and a crib, it can find rotor order and 

stecker (end-plate plugging). Eight were ordered from National Cash 

Register Company, but five were cancelled. Two were delivered in late 

1944 and one in early 1945. 

Operation is the same as for a standard :BOMBE, except a crib of 

up to )2 letters may be used, instead of only 16 letters. It tries 

all possible stecker combinations until it finds one which satisfies 

the menu (crib-vs-cipher letter pairings), when it stops, prints a 

record and continues testing. 

A )-wheel run takes 50 seconds; a 4-wheel run takes 20 minutes. 

Dimensions are 7 1H x 20 1L x 3'D , or slightly less than twice as long 

as a standard BOMBE. All three are stored at Mechanicsburg, Pennsyl-

vania, along with the rest of the BOMBE equipment. 

Ref: Cdr. 11. Greenwood 
Mr. c. Higgins 
1-ir •

1 
R. Nothnagel 

l·fr. J. Stapleton 
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M.=trch 195/+ 

GYPSY 

GYPSY ( c»m) was a relay strip cipher analog to mechanize 

routine decr,yption of JN-87 traffic. TWo were built b,y National 

Cash Register CompaQy of Dayton, the first delivered to Nav,y in 

1945. Plans to send the second to FRUPAC at Pearl Harbor never 

materialized. 

Thirty strips represented by plugboards were chosen dai~ from 

the 100 two-sided strips available, taking care of pre-arranged 

omissions and reversals (interrupter pattern) in the pQugging. A 

set of switches took care of other variables. Input for cipher 

text was a 48-Kana keyboard and output for plain text was to a 
-

CXCO regeneration typewrjter, both being mounted on a metal shelf 

across the front of the machine. 

Size of the control unit was 5'H x 5'L x 2 10 plus 5 cabinets 

6 1H x 2 1L x 2 10. Rate was at 6 to 8 characters per second. They 

have been dismantled. 

References: 
CIT paper 32 
CIT-T8-25, 30 
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GY?SY 
Cr~ffi, N "".L# 50 

~ r -----, 
1 I r 

'J J '" --" 
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'~~-- .... ,: 
March 1954. 

,:,.:.:..·. 

~ELIN DY GliDRATOR 

'!ho HAGELiliT ICEY GENERATOR (no AFSAF N'o.) ia a relq gate uaed 

w1 th a 51) REPRODUCER f'or the simultaneous production of 6 elements 

of alphabetic keT from ~et.._patterns of six BAGELIB wheels. One model 

·of T.All BALOG left idltl. .. b7 the disappearance· of ·LOllfGFILLOW traffic· 

was modified to siDII1iate RAGELiliT pattern wheels and completed bT Artq, . . ;..· . . . . 
-~.,........,.----. 

section WDGAS-92, in .April 1949·. 
. "' ~ 

~....-=----··· .. -.--··- ·--

!he patterns of the six wheels are recorded on six levels of ali 
p ...... , .... 

I:BM card, and wheel mot_~o~ is represented by a horizontal CJ"Clio off-

set. Plugboards selec~: .. 'li!l~ appropr:la~e positions for reading and 
.. 

translate the sums of 1i~e 11ki_cks 11 or_ offsets into alphabetic ke7 •. 
~ :· ... 

Data is read in b;r a 51) REPRoDUCER which also punches results into 
- -~ 

cards. There are checking circuits to help accurac;r. 
'· :...;...;... __ 

. Size is a•H X ) 1L X a•D plus a 51) llEPRODUOEB. and rate is 600 . . ·- . .. .. . 

elements of ke;r or 100 cards- per· minute. It is at present in stor-

a~ at Arlington Ball Station in Boom 1700-A. 

• 

Interim Report J:PAG No. 5812, IT --61 
Machine Braach Ai:mual Report, 1949 
Mr. J. Powers ·· · 

·Mr. s. Thorne · 

•. 
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~0 ~:3(b)(2) 
PL 86"'36/SOUSG 3605 

J.rARCH 1954 

HAGELINJL-_____ ..... 1 TEST DEVICE 

The H.A.GELINL-1 _.;o...,... ______ ____.l DEVICE (AFSAF-,38A1 ODD 

KICK DETECTION DMCE) is a relay' gate used with a 53.9 REPRODUCER 

and· a CXCO tape reader to te~t~L...------------------1 
I 

wheels. It was built b;r Arrq, section WDGAS-92, in. Jlovember 1949. 

are re&ci from 

tape by' a CXCO reader, stored consecutiTell' and otrset by gang 

"'NNlChing into seccessive columns and level.s ot an IBM card, atter 

J Agree-
~-------------------------....1 

menta and disagreements are recorded b7 the 53.9 REPRODUCER and listed 

on a 4o7 TABULATOR, permitting the ana:Qrst to stnd7 the ratio or such 

I AboUt 800 or more characters or cipher are needed. 
L...-----.....1 

The device measures 21H x 210. ~te is lOO cards per 

minute. It is still available tor use at Arlington Hall ·station in 

room 1800-A. · 

I Rat• llr. s. TIU>l"IUI 
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HELLCAT II 

HELLCAT II (AFS.AF-D59A) is a relay hand-tester and deciphering 

device which combines two letters at a time to produce cipher or 

plain. Only two of the four units planned were built, NSA-35 de­

livering them in June 1953 •. The remaining two were cancelled. 

The keyboard input ia located on a desk nearb;v and the memor;v 

(a relq storage unit), adder unit cod~r and ring circuit are all 

enclosed in a amali table 2 1H x 2 1L x 2 1D mounted on casters. A 
' 

OXOO regeneration typewriter sits on top and serves as output. 

Twenty- characters, usually key, are 't;yped on the keyboard, converted 

to a corresponding number in the co~~r and stored in one of the 

twenty storage cells in the form of five-level Baudot impulses. The 

ring circuit controls the level of storage used. Cipher text via .. . 
the keyboard is then combined with the stored key by means of an 

adder unit, a set of 15 relay-s which add characters b;v pairs, modulo 

26. The output, reconverted to letters, is page printed on the t;ype-

writer. 

!ne device will have no plugboards as in BELLCJ! I •. Its rate 

of operation is up to 6 .or 8 characters per second. It is located 

at Naval Security Station in room 1323 • 

.Ref: Mr. N. Christopher 
' 

cor~FIDENTIAL 



HOlLE 

HOlLE (no AFSAF #) is a relay decipherer to mechanize de-

cipher.ment ofPlayfair cipher messages. The one model was built 

~ NSA-62 in July 1953 as a desk-top crypto-aid. 

Input is by keyboard; output is to a CXCO regeneration·type-

writer. The first keystroke stores the initial half of a playfair 

digraph in the relay unit and the second stroke starts the analyz­

·ing sequence which results in printing a pair of plain text equiva­

lents according to the plugging or a square. Dimensions or. the 

square at present are 6 x 6 , but this could be modified to ~ . 
smaller rectangle with but little difficulty. 

Size or the relay unit is 1 1H X 2 1L X 2 1D plus keyboard and 

typewriter. Rate ·is up to 6 or 8 characters per second. 'At. 

present the device is in storage at Arlington Hal~ Station in room 

·150D-A. 

Ref: Mr. s. Thorne 
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HYPO I - III 

HYPO (CXEA) is a 35 mm photoelectric film comparator used as 

a statistical GRENADE to locate starting point or traffic from an 

ENIGMA with known reflector, stacker and wheel order. Eastman 

Kodak Company delivered to Navy a pair or HYPO cameras in 1943 

(325 target capacity,_ 41 Ft x 8 1L x 31D) and a pair or projectors 

in late 1943 and 1944. A third camera and card reader pair, built 

jointly by Eastman and International Business Machines Corporation, 

arrived in 1945 and is called Serial 1 (of Model II). A fourth · 

camera called Serial 2 (of Model II) remains undelivered, stored 

in Rochester. Both have 676 target capacity. Navy built two 

more projectors. The first, called Model I with complete disregard 

for the earlier model, was mostly the work or L~. Steinhart, and. 

was finished in 1946. 1-fodel II was finished in 1952. A special 

equipment called LETTER~·ffiiTER SUBSTITUTION TRANSFERRING DEVICE was 

developed to make automatic substitution in preparing message tapes. 

The card-reader and camera operate together to produce a 

master and a cipher film. The master film contains a graphic rep­

resentation of all possible encipher links through the reflector, 

slow and medium. wheels for the full alphabet in the form or digraphs. 

The message film consists. or cipher text deciphe~ed through the 

stacker substitution and the fast wheel, then combined with 3 or 
...... 

more high frequency letters to produce digraphs which are merely 
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HYPO I- III (Cont 1d.) 

input-output pairings. The projector matches the two films photo­

graphicall.y to find the point or maximum coincidence, stopping auto­

matically to permit hand recording at a hit. There are 30 frames 

in the gate and 5 columns or 26 possible spots per frame. The 

ICKY II Camera (CXNR) can be used to produce HYPO film. 

The equipment tends to be bulky, the sm8.l.lest item being the 

original projector, 41H x 21L x 2 1D and the largest the readers 

tor Model I and II, 61 H x 71 L x 3 1 D • Rate or comparison is about 

lO.t 000 items per second. The two latest cameras and readers are 

in use at Naval Security Station in room 20209. The latest two 

projectors are in room 20210. All the earlier equipments have been 

dismantled. 

Ret: Brief Description of RAM Equipment 
CIT paper 33, 61 
CIT-TS 9.t 21, 24, 34 
Mr. G. Kier 
Mr. J. Stapleton 

-2-
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I. C. MACHINE 

The 1. C. MACHINE (AFSAF-7 and -8, CXCM, I. C. PROJECTOR) is a 

general. pUrpose photoelectric comparator designed to match two 

portions of te~ on photographic plates at every overlap and loc~te 

either the point of ma.x:i.mum Index of Coincidence (I.C. • Number of 

coincidences divided by number of comparisons) or the several posi­

tions where I.e. exceeds a pre-set threshold~ Eastman Kodak 

Company built 6 for Navy, the first in August 1942• Two· were 

diverted to Arlington Hall in 1943 together with the Vane Camera 

(AFSAF-6) and the I.e. Plate Camera (AFSAF-9) for photographic 
\ 

text onto plates. One (AFSAF-7) was modified in 1947 to handle. 

35mm tape; the Lucite Rod Camera (AFSAF-10) produced the film for it. 

Two lengths o.~ t~xt are photographed onto 1 11 x 4 11 glass 

plates as a 30 x 600 field of clear spots on an opaqne background. 

A clear balance track of length proportional to text length and 

identification data are also added. The plates are· placed in the 

projector gate and slid past. each other as light is beamed.through 

them. Light from matching clear spots (indicating text coincidence) 

is weighted by a photoelectric cell and matched against output of 
. . 

another photoelectric cell receiving light from the overlapped 

balance tracks {exactly proportional to overlap of texts being 

compared). \Vhen the ratio·. (I. C.) of these two currents exceeds a 

pre-set amount, a neon light fiashes and the operator hand records 
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the setting. Only one other machine, the 5202 CP:MPARATOR MARK II1 

has such a wide gate, . 600 frames. This is restricted to '128 

frames when film is used. The device handles numerical or literal 

ten and is completely' general in usage, but· experience has shown 

that I.e .. studies must not be used indiscriminately to build up 
. . 

depth on 'unknown traffic. 

Size is negligible, less than 1 1H x l'L x 2'D ·and an average 

effective rate of comparison is about 1000 match~s in 4 or S 

seconds, or 1500 frames per second when film i' used. In spite 

of extensive redesigning by the manufacturer the equipment has not 

been as useful as hoped, so all but two, one for Pl.a:te an~ one for 

filmJ have been disn~antled. Both of· these are stored in the attic 
' . 

of building 20 at Naval Security Station. 

Ref: M.A.C. Outline #12 
C.I.T. papers 1, lA, 71 
Mr. J~ stapleton 
Mr. L. Wheatley 
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KEU'INDER 

DYFINDER, (AJ:.A:B/2, AUTOl.f.ATIC COLUMN STRIPPIBG UNIT, !JUMERIC 

IErFIBDmR) was a digital key tester or depth tester, used with a 

405 TABULATOR to tr7 ~robable key against an overlap column. Six 

tlJ)e 931 SLIDE-RUB gates were built b7 and rented f'rom InterDational 

:Ba.s!ness Machines Corporation in 1944, and two were converted to a · 

DlFIIDl!IB. by section WDGAS-92. The first one, in 1945, was dis­

Dl&D.tled and the second built in 1948. It continued in 0 use until 

r~laced in December 1949 by SKATE and SLED equipments. liavyuaed 

0 a combiDation of IBM equipment and MEB.CTJB.Y to do the same Job. 

!he original plan was to apply "the :full 10,000 kep possible 

in a 4-digit system to all groups i~ an overlap column :3 to ao 
de~. Instead, the machine assumed successively 95 h1gh-freqmeDC7 

groups at each group in an overlap column up to 20 deep, applied 

key thus derived against the remaining groups in the column 8DCl 

·tested resulting possible plain groups against a recognition baDk 

of )00 higb-frequenc7 groups. 

Later, two 5-posi tion 10 x 10 matrices were added maldug the 

use of cipher, crib and ke7 more flexible. This modification, made 

in 1948, further changed its capacities from 4 digit only to :3, . 
4, or 5-digit, set depth limits at 3 to 16 , permitted from 93 

4lt to 192 high-frequency crib assumptions, and from ;300 to 1500 

groups in the recognition unit. .A log weighting f"eature rangiDg 
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from 1 to 7 was el.so provided. Input and output were still t~ough 

the 405 !l'.A:BULATOR, and record was made of all keys for which the number 

of recognized groups exceeded the preset threshold. !he first model 

contained 5 channels to accomplish aimul taneoua decipherment through 

5 raadom squares. This feature was eliminated on the later model, 

e1nce onl7 the defunct Jap Army used "square arithmetic• ke71nga. 

Weights ad recognition groups were set up on plugboards. 

The gate itself consisted of five leaves or frames, hinged to-

gather 8Dd measured 5'H :x 6 1L x ) 1D· plus a 405 TABULATOR. Carda 

were reed at. 150 per minute., giving up· to 20 x 150 • ,3000 testa 

:per minute. All special c~euitry was. removed and the gate returned 

to !uternational Business YaChines Corporation. 

Ref:. Machine· Branch Azmual. lieport , lt946 
M.A.c. OUtline No. 18 
Mr. J .. Powers 
Mr. s.. Tho.rne 
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~e KEY SYNTHESIZER ( S!UJiGl!X)N lEY SYNTHESIZER) ia a pattern 

generator which prints out 

It applies to tratf1c produced on the 

German-built on-line teletlJ)e cipher device and was built bT B~2a 

in 1950. 

for identification • . 
!rhe machine consists of an IBM keyboard, a 1 1ll z l'L z l'D 

combiner unit ~a OXOO regeneration t~ewriter. Rate ia 6 to 8 

chmoacters per aeconcl. It is in operation at .Arlington HaJ.l Sta1i1on 

in room 2048-A. 

l.et: Miss V. Collins 
Mr. G. Stahly 
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The term LETTERWRITER EQ,UIPMEllT (.AFSAF-96, OXOO PERFOl:U.TED TAPI 

liiQ,UIPMEET) refers to a unit of three standard commercial machines 

for processing 7/8 inch perforated paper LETTERWRITER tape and also 

for 11/16 inch teletnJe tape. Serving as a two-way link between 

iDformatio~ printed in page form and in meChanically-readable per-

forated form, the CX.CO provides input or output for a large number 

of the analytic machines. It is not Agency developed and not aDa- . 

lytic in the strictest sense, but is included here because it is so 

co~letely adaptable to a number of the analytical processes or 

auxilia:ry to others, and because puncned tapes snd. cards still handle 

the greatest part of aJ.l data during processing. 

Several hundred such sets or units, composed of llEA.D.EB., BEGU~ 

ER.A!J!ION TYPEWRITER and PUNCH, plus various minor items such as the 

the 3.unction box (chime box), pulse counter, etc., have been pro­

~ed since .April 1942. Such units, originally produced by 

Electromat:lc TJPewri ter Corporation, an IBM subsidier7, are nov pro-

duced by the independent successor, Commercial Controls Corporation, 

UDder the commercial name of FJ.exowri ter. 

Veraatile MA!I!TBEW and many other machinea are logical modifica­

tions and extensions of this equipment. For straight production of 

page copy from tape, the cheaper COPY MACHINE (a llEGENl!lltATION TYPE-

WRITER minus the tape-punch control) is often used. .A similar &pec:lal 
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LEJ!!I!li'R'WRITER EQ,UIPl.fENT (Con t 1 d. ) 

purpose PUNCH CONTROL TYPEtlRITER with no solenoids and only 5 

translator bars under the keys, operates a tape punch and cannot be 

reader-controlled to do tape-to-prtnt work. 

Bate of operation ranges from 4 to 12 characters per aeooD4. 

!he three pieces are uaually mounted on a 2'H .x 5 1L x 2 1D dollJ, 

vi~ the BEADER and PUNCH, each 1 1H x 1 'L x 2 1 D~ plaoed on either 

aide, and the REGENERA!riOliT TYP.EWRITER in the center. Such tmi ta are 

fomul in various locations. Faster readers, writers and punches are 

being sought and found, so eventuaJ.q the equipment mq become obao• 

lete, but :le moat ueet'ul at present. 15-level tape equipment (oxco-a), 

developed through commercial companies, is now available. All OXCO 

:Biq,t7IPMI!1m! in the .Agenc1' has been redesigned and improved recently 

and is now called OX00-1. 

Bet~ CIT paper )4, 62, 63 
M.A. c. Outline liTo. 46 
l.fr. R. Nothnagel 
Mr. J. Russell 

:Mr. J. Stapleton 

- 2-
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CZCO PERFORATED TAPE BQUI~f 
including tape reader, regeneration 

typeWriter and tape punch 



M..""trch 19 54 

MATRIX GATE 

The term MATRIX GATE (AFSAF-104, 798 SUBSTITUTION GATE) refers 

to one of a set of rel9.7 devices used w1 th 797 OOORDIN.A.TING :BEP.RO- · 

DUOms to perform various au.bstitutions on 5 8!ld 10 characters of 

text. .All twelve were purchased from Interna'flioDBl :Business Machines 

Corporation in 1951. The J-SQ.UABES SD.d the J'Omt-POSITION ALPHA GATE 

. are predecessors to this equipment and MA!!THEW' does a comparable job. 

Six are for alphabetic data, with plUggable 32 x )2 matrices. 

Of these, four handle 5 characters at a time and two handle 10 

characters. The si:x: numeric ones have 10 x 10 pluggable matrices, 

four of' which handle 10 characters at a time, and two of' which onl;r 

5 characters. The n·umeric gates can do normal, false, or minor 
\ 
I 

differencing. Each bas its internal power supp1,- but can not operate 

independently. Results are checked by double COJ11PU:tation. 

Sizes range from 5 1H x 5'L x J'D for the large 10 position 

numeric down to ) 1H x 4'L :z:: 2'D for the small frame, 5 position 

)2 x )2 alphabetic. All operate at 100 cards per minute and are 

now in use at .Arlington Hall Station in the four A-building wings of 

Section HS.A.-82. 

Ref: Mr. 0. Algren 
V.r. J. Powers 
Mr. s. Thorne 
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MATTHE"vl 

The term MATTHEW (AFSAF-1041 104B, CXCX) covers a family of gene:eal 

purpose substitution and comparing devices,,used tor ditterenctn,g 

and combining two punched paper tapes character by character on any 

mod,ulus un to 26 using non-carrying arithmetic.· About 9 models of· 

s.uch equiument were built. The. first (CXCX, MATRIX MACHiflE, M-26) 
·--

by Navy in; January 1943, had a fixed 10 x 10 matrix mounted in a 

CXCO LETTERWRITER dolly, with the usual CXCO reader, regeneration 

typewriter and punch set on too. Later models include a 10 x 10 

n:I;uggable matrix, a fixed and a 1'Jluggable 26 z 26 matrix, and a 

oluggable 32 x .32 matrix (AFSAF-104), this last in an upright 

relay rack. The latest model is a pair with a .36 x 36 pluggable · 

matrix (AFSAF-104B) built into old PYTHON-VIPER frames set on a 
... 

a desktop. LUKE and JOHN are s~ecialized modifications and the 
. . 

several IBM MATRIX GATES are card-operated equipments having 

identical functions. The out~:lut of a 10 x 10 pluggable MATTHEW 

was connected to a 10 x 10 FREQU~~CY COUNTER and called MATTHEW-

SIMON, BASE 10. Matthew replaced Army's cTh1A DECIPHEiUl'lG DEVICE 

and other substitution devices· as well. 

Ba~ically, the device consists of two reade~s ·or a double 

head reader, a relay matrix, a CXCO regeneration ty~ewriter and a tape 

runch. Innut is by keyboard and tape, or· two tanes and outnut is 

to a regeneration typ~writer ·and/or punch. Thus the machine can 
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deci~her literal or numerical text, or can combine two tapes accord-

int to almost ~ rule or combination. Plugboards make substitution 

possible on· input or output. 

The dol~ housing the relaye or early models measured 

21H x 51L x 31D. An upright or rack-type MATTHEW measures 

6•H x 2'L x l•D. The newer desk-top models measure 41H·x ;•L x 3 1D. 

Op~ration is a 6 to S c~racterw per second. They are located at 

various places, tor example, the desktop MATTHEW is at Arlington 

Hall Station in room 2054-B, and the two or the latest models at 

Naval Security ~tatj.on in room 4152. 

Ret: MAC Outline #5 
CIT Paper #95 
Mr. R. Bronder 
Mr. F. 1-fay-ol 
~. J. Stapleton 

-2- . 
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NOMAD 

NOMAD (.A'B'SAF-D81 through D88) will be a system of high-speed 

electronic mass-data-handling e~pment with all ~e capabilities 

.of a computer, but with design emphasis on ita huge data handling 

capacity rather than on computations and operations on individual 

terms. A tn>ical use will be a large-acale sorting Job which it 

will accomplish 100 tc, .)00 times faster than current l:BM · ec;.uip-

ment.. The idea of such o. machine was suggested in 1946 and studies 

of mass data handling methods, started by Navy tn February 1949, 

led to a contract on 7 September 1951 with ~theon Corporation for 

one operational model due January 1956. 

Eight pieces of peripheral. equipment, 4 for tape and 4 for 

card, will convert data onto 6-level magnetic tape at a rate .of 240 

Characters per second f~om punched tape, or more than ,320 Characters 

per'second from cards, or 85 per second from chadless tape. ~ere . 
will be two units to convert magnetic tape to page copy on a 407 

TA'BULATOR. Information on these magnetic tapes will be read. in and 

out at a rate of 14,000 characters per second. A OXCO tape punch 

will be provided for output of brief, infrequent answers. 

In the main machine, 4 PITS, Primary Internal Tape units, 

will each store 109 l,i t a in the form of ,36-bit words on. ,36-level 

magnetic tape. This is equivalent to about 2 million I:BM cards - .. 
. . 

per PIT. In conJunction with automatic monitor registers, four 

SECRET 



.... I) 

'·-

FORM 781· C lOC 
6 JUL 51 

'IOJW) (Cont 1d.) 

magnetic core buffm~s will act as interim storage, eaCh accepting up 

to 128 words from its associated PIT and feeding it into the main 

memor7 and computation units as needed. The h1gn speed memor7w111 

be a unit of ~6 magnetic core matrices, ~2 x )2 , having a 

constant access time of 20 microseconds and a 1,024 word capacit7. 

There will be an auxiliary drum memo~7 with a al-4 = 16, )84 word 

capacity. The control section will use 3-address instructions, each 

consisting of a 6-bit order code and three 10-bit addresses. Ebth 

program and data will be handled in the main memor;y. There will be 

special cryptanalytic orders to facilitate such Character manipula­

tions as modular arithmetic, masking bransfer, automatic repetition 

and jump orders based on distinguishing between nnmbers on the basis 

of size, sign or pattern. 

~etitive operat~ons on large sets of words will be at.a rate 

of up to 50,000 words per second for short stretches or ~4,000 

for continuous operation. The main machine will occupy 5,000 

square feet of floor space, and the peripheral equipment, 2,000 

square feet. It will be delivered at Ft. Meade, !fer7J.a.nd. Poten­

tially one of the most useful of all the machines, it is also the 

most ez;pensive (4 to 5 million dollars) and the largest. 

Ref: Mr. D. Hogan 
l4r. J. Hyduke 
Mr. J. Powers 
Mr. s. Snyder 

-2-
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OBOE 

OBOE (XFEJ also called KEY DERIVATION .f'or COLERIDGE, a term also 

applied to the COLERIDGE KEY SUBSTITUTION DEVICE) was a special 

purpose relay-eribtester .f'or COLERIDGE isomorphic.depths ot two. It 

was built by Navy in 1948 and has been superceded by PICCOLO 
. . 

(AFSAF-37)• Earlier, Navy cancelled plans .f'or FLUTE, a cribte_ster . . 

. ~ch was to have been a prototype to OBOE • 

.. 
The device was desk-like in arrangement and measured 

5'H x 61L x 3'D • Operation was at the operator's ow.n speed. It 

has been dismantled. 

Ret: 

NSA Form 781-C10S 1 Jul 52 

M.A.C. Outline #62 
Mr. J. Eachus 
Lt. R. Marmet 
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OBOE 
AFSA.F 37A 

Dr .DlmVA.TION tor CDL!RIDGE 
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O'MALLEY 

0 •MALLE!' (AFSAF-95, CXMY) ~s an electronic digital calculator 

tor finding sums ot cross-products. The card reader and rt!l.a7 
. . 

sections were built tor NaVT by Ccmmercial Controls Corporation and 

the electronic seCtion by Engineering Research Associates. The one 

model was delivered in December 1948· 

The machine applies to problems requiring sums ot products, 

such as flagging, inversion of large circulant matrices or matching 

. trequeney distributions with a lmown universe. The reader-printer · 

is sim.pl.;v a two-card teed mechanism to handle multiplier and multi-
0 

plicand decks, as well as the printing mechaniSllb control panels and 

plugboards. Each card holds as :many as 35 signed tour-digit 

numbers. 

The relay Unit stores values read. from the cards and the re­

sultant slDD.s ot. products. An electronic ~t scans these values, 

feeding them by pairs into counter rings and adding their produ~ 

into a 10-r:l.ng accumulator of 1olO capacity. These sums transfer 

to the reader-printer tor recording. Special coding is used in the 

cards, and ouliput is in printed form onl.;r. Negative numbers are 

expressed as the complement. ot 10 • 

Inwt is at the rate o£ 80 pairs ot cards per minute and 

print-out is one line of 30 · C:'haracters per second (20 characters . .. . 

tor identification and a 10-digit answer). Each answer is computed 
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0 1MALtEY (Cont 1d.) 

and returned in 425 milliseconds. Sise is 2 cabinets totalling 

~·H x 171L x 21D plus reader-printer console 4'H x 5'L x.3 1D, 

requiring 161 x .32 1 floor apace.· It _is now at Arlington Hall 

station in ro~ 153o-A. 

Ret: Mr. D. Hogan 
Mr. J. stapleton 
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~··.~::! ... 
OPBIS 

. . 
OPHIB (:.USJ:r-IE'I) ie a .-neraU.•ed Vil'•I"Otol' zoelq IID&l.oc, a 

pul'll1 JRII'PO•• nbllti tu.tion derioe daeiped. to d.vplioata 'bha fuotlon 

of 8117 wired I"Okr 'NU'b1ne of up M ten J6-]»oeition I"Otore; .l ~­

traot v:l'th Jlacineer:lDc l.eeearah Jeaoo:latae for ita oon•VIIottoli. vaa 

oaDOelled aD4 U.lr-36 'bu:ll t1 it 1Detead.. . lt wu. 4all'1'81'e4 iD October : 
~ I . . . . 

19&2 ad· te v,eecl t~ aiel :lD eb.cl:lH ot ~~ zoow ot;ph.el' d.m~•· .Aa 

OPBIS OOJIP.AUB. (PI'o.1eot ,315&-41~) 'WU ~ned ill JU11U7 19153 to ,_·· - . . . . 

openM with OPBIS ad later· vi~· BABt OPBIS to 0011D1t tD•ta.aee 'ldlen 

iDplt to a .... oomee out at the .- po•it!on. 

!he maobSne 081L be U.eecl aa a,1():;Z'Otor .4nioe OJ' &8 no 15-zrotoZ' 

dn'ioee. !rape or t.elboard t~~pa.t te proridel for both e.f01tiou •. lt . . 

. . 

etepp!Dc 0811. ba aontl'olled b7 1Dtei'IIB1 el811811.te or 'bJ' Up8. lt oa 

do eDoipheZ'ing aza4 cleoiphel'lJIC, Ue1Dg 'Info 60 X 3' plqboai'U, u4 

ten 8 x 3) plug~, mekh1g all el..,_t• pluga;bla.-

It OODB18t& of a U:.ehsped tabla .J'H X 10'L Z .J'D ~ ep1D1t 

tin raab of rel.q eqa.iJIIlfiDt, 61H x 101L z 8 1D. OD eithal' IIZil of 

the 'D' i8 a tapa raader," ·tape panch aD4. axoo repllU'&t:lOD tDewl'lt8Z' 
. ..... 

which l!m:l t the IIP•ed to 6. or 8 ohal'aotezoe pezo ••aoDCl. lt i• 

looat84 at :1&'1'8.1 Saaarit;v station 1D ,l'oa.-.·17U4r~ . ··-

llef'1 1'~34 filee 

··' 

~- •• Ohri•11opb.er 
Mr. lf. :lrakine 
Mr •. R. Sangpiehl 
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PICCOLO ( AFSB-37) is a. apeaial. purpose l'fll.q cr1btester ami . . 

deo!pherer tor appl.JiDg cribs through a giYeD aubat1tut1on to a 

,Pair or iammr~ ~~IXJB •aaases. ~ aodela were built, the 
. . 

filoat; b,r RSA.-35 and later ones by RSAr-22, ane uch ;rear traa194S to 

·. 195].. · Sar1&l 2 of :model If ~ oaapl.eted in SllptGiber 1952. !IIese 

&CIJ8N8da ·. the Rav OBCZ 8lld the p1.amle4 PW1'B p-ol;oii7PII•. 

Par each aet.t:IJra tried, tbe machine autaaaticaJ.lT priats 01$ 2o lnt.era 

ot ~bla plaiD.\ OD a CXC0 regeneration t7}l8Writer. lbleJ.a m an4 "If . . 
baTe ~dan tor( . I.• 
haw apm.a:t t,pewriten whiCJh prfntl......_ ____ ___.l U de~ •• 

'The .ftrst t~ UDit.& 118!."8 tabl.e-top Bill&, 1 1R X 3'L X 3.•D. 

later aa.. are relq rseks,. ''R x 3'L x 2rn plus typnriter. Ibid. l 

lisa -~ dored and mode1 m lrae bean diam&Dtled,. bat, the ~ 

2111Ddel8,. II and IV, are often n.C81"1'8d to as models n and m. !h81'8 
. . 

are now 3 PICCOID 111 :ln . 1188 at .Arl:lrtgtan. 8'all statioa 1n roCIIl 2054-:&. 

Rate· :la 6 to 8 character a per aecoml. · 

Beterenc~a: 
ifr. N. Christopher 
kr-. G. Lockhart 
1fr •. F. lfq'ol 
·l.fra. L. Pokorold 
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Karch l9S4 

. 
!l!he P.B.ISIISIIG PUIOJl -. a •cJ.UtaatioD of a 1517 DPJIOJIJCIE . . 

~ • SUDAU PUIUI, a ooapl.eW7 ~~ iD,plik•tJR~t Awtae 

'llbtah operatell vtth o.U.. eqaJpleDte 'to tiD cUp.._ eu~ 11114 
. . 

cleo!Jiberiq ubc •Uibmetlo • n'blltlt•tloa, oa ap 'o f!Te 4lp1;e 

·at a tiM.. It vu ~ 1"•'Yl ecplpi8Dt bn1ope4 ·~a 1M& f01" the llnr, 

._ IDtiiL'II&Ucmal. :Bu:laeee Jlaah:!Dee Oo:rpo1"attoa 81111...,. n'Htl1attou . ~ 

., a M&h• :n.te of Qeecl t!laD IIIII' :pnyl01l8 Dll mnho4. •ILVJ''. I0-4r 

OOQ11DIIAIUR UPJIODJaa npl.aaecl 'both it &114 the 10-31 8114 we tteel' 
·. . . 

1"11jdaae4 'b7 a IWII: u· mo4el. (.DBAI-48), u• .Uell the 717 ooaamD.!-
. . ' 

De -ob:t De· W tvo ••t• of 80 1"ea4:1.q 'lln.8he• 1111.4 ou ••t ot ,. 

. . 
iD. fz'oa ODe cleolc. !he ah'a 881; of 'bruhe81 ~tall.e4 ODe CVQ1e 

beto~• the :snmah!lls et;ap, pend.ttecl OOIP1tatton• to be ]IIIIIUihe4 lata 
": . . 

the .. CIU"4 tnaWidah the bue :lDto1"111Ltt~ a.. or i.D.to a-

· . 

cleak. lft.th au:U~ equlJIIIGt the •ob'De acna14 IIDOi:pb.er 01' 4eoipha1" 

11114 pmoh a 1"eood ot the 1"en.1 te, all. ta one OJ'Qle. ID. i teel:f, it 

4oe• DO acuqpa:t;attOD, •eni:ac 01117 u a 'baae Noll:tu. 

It M&II'IIZ'e4 "'B z 3'Ji z a•D &114 operatecl at a 1"&te of 100 

"carcl• Pll" ldml.t... .All hal'e 'bea.1"etuu4 to ID~enattoll&l. :lube•• 

lleta Mr. o. Alp-a. 
liz' • J • !)duke 
Mr. S. IJ!home 
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'Jhe ~ m IIIV'IC. vas a tampor&17 aozmeot:lon ot the ~ 

.ADIDG 8D4 a 614 llliPBODtioml used to dnelo:p aJ.plui.beta 1n tile •+'"• 
0701•· It was set up bT 1~82 ·tn Karch 19153 tor a one-t1M Job. 

On ~e strength of .tud.:ln ~:f'L.~------------.....1 
the· retired JltJllPg ADLOG ,.. gotten out of storage 11114 put 1D.1io 

vorklllg ord.~. It waa run through ita full aJCle of as' or 115,881S 

poa111:lou. (!he three 26-poaition •ao 1 a• wheels only, atnae 1lhe 

•&••• wheel i• al_,.. ooneiclered separately) ad the renltJ:lDc a-

a:lpher-d.eo!:ph.el" al.:phabeta aatalopwd on other equ:lpezat tor d.eo~Jp-· 

t!OIL IIDil 8tu4J' pal"pOHBe 

.IDalog ai•e was 1 1H .z :3 1L .z 1 1 D :plu• a 1514 ll3PJlOlJtJ'OB. *ate 

vu 100 CJ'Ol•• :per ll:lnu.te. ~though now d:liiUZltlecl, 111 voulcl be 

-;r to r.-OOilb:lD.e the pair of equ.ipiente if need.ecl. 

lle1' I llr • 8 • !hoi'De 

• I 
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RATTLER (CXLS) was a relQ" analog tor the Japanese JADB 

e machine (a telephone selecf!pr cipher device producing Jl-157 

tr&:ftic) tc:» recover st~inl points through exhaustive trial. 

Rational Cash Register CCIIlJX!Dl' built three for Nav, the tirsli 

iD Mq. 1944. Plana to· s8nd one to Pearl Harbor ware aancelle4 

and it was eventual..q ~llll&lli;led. The other two w:re 1110Clif1ed 

in October 1944 to app]J' interchange&~ to either 5-vheel VIPBll 

or ,3-wheel PlTHOH problems. Anxll1ary equipaent included a cable 
. . 

ccmt1Duit7 checker, a Nl.q' checker, a test os~tor ~plus-

board test.. There was an unimportant tape-operated pre-puDCh ft1"it1er . . . 
built tor Rav about 1946 which was called RATTimt tor a short wtiile. 

·-
'ftle machine tested a S .or 6 letter crib against .cipher throDP 

a tml.l CJ'C].e b.r tracing cipher text. through the .3 DIO'ViDg rotors. 8DCl 

mtcb1ng the results tor possible circuits. These last. 2 rotors 1181'8 

baiu1 stepped. between messages and were not interchangeabl.e. The vst­

uaecl 50 characters11 25 each in upper and l.cntar case, with each bal.f . 
encipheri.Dg onl7 to itself. ~re were 25 plugboards, oae per letter. 

Each board, conta.ining the rotor wirings and the 10-dlq' ateaker, had 
I 

25 inputs and 625 outputs to a detector circuit. At a b1t1 consiat1q . . . 

ot · S or 6 points hot in the _. colUIIID~ · the IIIB.ch1n• st.opped. to 1nd1aate 

the existence ot required circuits azid showed .the aettills en u,~on 1.1sht•• . . 

Cipher input was b7 CXCO tapa reader. 

~- was 7'H x 9 1L x 2 1D pluli tape reader and rate •s a full CV'Ol• 

tested in about 10 :minutes. The7 ware d1SIIIB.IJI;led. 

References: CIT-TS Z3 and 33 
Mr. J. Stapleton 

__ ,..c .. ~~:-~TOP SECRET FROTH 
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ROE 

ROE (AFSAF-D98) is a special purpose tape-operated relay de­

ciphering device for STURGEON traffic, I 

The STURGEON ANlLOG supplies both substitu~ion and transposition 

key tapes, and ROE applies these to cipher. A pair of double-headed 

readers permit three tape inputs at a time, usually cipher text tape 

and two key tapes. The resulting :plain values are printed out on a 

OXCO regeneration typewriter. Its present use as a s~lement to the 

ANALOG is limited due to a change "in the traffic system from use of 

one-'\'la.Y tapes to multiple daily wheel settings, thus requiring the 

ANALOG to do the full job. ROE is still useful for fitting out-of-

:pbase me~sa.ges in shallow depth, and will be in use again whenever 

wheel ~attetns change and must be recovered. 

Size is l 1H x 1 1L x l•D , plus two double-headed readers and 

a CXCO regeneration typewriter. Rate of speed is 6 to 8 characters 

per second. At present it is stored at Arlington Hall Station in 

room 2048-A. 

Ref: 

NSA Form 781-CIOS I Jul 52 

Miss V. Collins 
Mr. G. Stahly 

'f()P SEERET FROt£11 



, , , ., '·r' 

....... 
1 

' " \ 
" I 



REF ID:A60928 

ROE 
AFSAFD98 
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ROSE 

ROSE (AFSAF-D55, DEPTH...;.REAt>ING CRIBDRAGGER) is an electronic 

cribdragger for depths of two in STURGEON~...I ____ ___.I Probabl7 
. 

the first electronic desk-top crypt-aid ever built, the single model 

was built in 1951 bT l~SA-,35. 

~ to 20 letters of crib are supplied b7 tape or RedBand cards 

and two cipher messages in depth are read b7 a double-headed tape 

reader. Output is to a CXCO regeneration typewriter and/or tape 

punch. I 

I The anal7at 
1--------------------------------------------------~ 

ma7 then tr:r to read text from these irregular lines. Weight aum-

ming is accompliShed in binary counters, and printed in decimal form. 

Wheel patterns and. stecker and consequent function must be known. 

Input is at the rate of 1 character per 4 seconds and out-

put is at 8 charactet•s. The several pieces of equipment in the 

unit fit comfortably on a table. It is now in use at Arlington HBll 

Station in room 2048-A. 

Ref: 

NSA Form 781-C10S 1 Jul 52 

T/CA 15/50 
Miss V. Collins 
Miss N. Miller 
Mr. G. Stahly 
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DICEY GENERATOR 

TheD KEY GJ!lNER.ATo:a 1tas a relay device which operated with 

a 51) REPRODUCER as an analog o:f e.J I cipher 

It was built by Ar~. section 

26 position class selector to produce the effect of motion. The 

full cycle of the cipher device could be reproduced in four and 

sometimes two cycles of the analog. 

The device was mounted in the cover of a 20 x )4 plugboard on 

a 51) REPRODUCER and measured 1 1H x 1 'L x 1 1D. :Rate was 100 cards 

per minute. It has been dismantled. 

Ref: Mr. S. Thorne 

SECRET 
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l•Iarch 1954 

SIGMA 

SIC»fA (.AFSAF-100, TWO-POSITION GATE) is a relay adding device 

used with 797 COORDINATING REPRODUCER number J5 to do modular 

addition on two positive numbers read from a card. It was bu.ilt by 

liSA,-22 in late 1950. 

The computation ~.a true arithmetic, and selection of modulus 

is b7 an 8 x ao ~lugboard. Two numbers from 00 to 99 are 

compa.red to find A~ B or A < l3 • For either case, the selected 

modulus may be employed before computing A+ B. Both factors are 

read trom a card and resu.J. ts are punched into the same or a different 

deck. 

Size is 2 1R x J'L x 2'D and rate is 100 cards per minute. 

It is available but unuaed at Arlington Ball Station in room 1700-A. 

Ref': Mr. S. Thorne 



REF ID:A60928 
l<Iarch 1954 

SINGLE POSITION COMPARING COLL~R 

The SINGLE POSITION COMPARING COLLATOR was an 077 COLLATOR, 

. rewired to provide 32 separate and distinct comparing positions, 

all inter-connectable in any desired manner. ~ee of these were 

built by Army, section WD(J.AS-92, in September 1946. In ·1949, an 

072 COLLATOR was similarl;r modified to handle alphabetic material. 

!he first device was used for pattern search in digital 

material, testing several different patterns simultaneously. The 

special wiring was through the regular 20 x 34 plugboard, per­

mitting p~ugg:t.:ng of a:rJ.f pattern(s) of any length up to 32 • Input 

was b;y I:SM cards, and at a hit the card in ~est1on was sorted into 

a different pocket. 

Rate was 240 cards per minute and size was 4 1H x 4 1L x 2'D. 

!rhe three modified 077 COLLATORS were recently dismantled but the 

modi:i':led 072 OOLLMOR is still available at Arlington Hall Station 

in room 1600..A. 

Ref: Ma.ch:t.ne :Branch Annual Report. 1947 
Mr. s. Thorne 
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SLED I 

SLED I (AFSAF-'12, .ALPH.A:BETIC SLIDE-RUN MACHINE) is a general 

purpose analog computer, capable of a great variety of analytic 

operations. Two have been bought from International »usiness 

Machines Corporation. Serial 1 was delivered in January 1953 and 

Serial 2 arrived in July 1953. They replace MERCURY, SLIDE-RUN, 

:KEYFIND.ER, SKATE I and II and other equipments. Plans for one or 

two SLED II's are still under discussion, but as yet no specifica­

tions have been drawn. CONSORT (KFSAF-D72/10, GROUP I.e. J.TTACH­

MENT) has been added to permit making 4- or 5-digit group 

comparisons and to evaluate an Index of Coincidence of the groups 

matched over a span of up to 3()0 characters. 

The device is card-operated and has a 48,000 character mag-

netic drum with rev91vers, del~ line storage, two pluggable 

32 x 32 matrices, a 2000 pentagraph recognition unit, a statis-

tical evaluation or comparison unit, and provisions for weights 

over a rang~ of 1 to 127 • It is capable of notched wheel or 

wired rotor decipherment, depth search, keyf'ind.ing, crib-dragging, 

coincidence counts, group I.e. counts, fractionation, chaining and 

other operations. Operation is controlled, not by program as in 

most computers, bu.t by interconnecting machine elements and by 

plugboard wiring. Emphasis on data-handling rather than digital 

computation and large numbers· of simultaneous rather than serial 

SECRET 
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SLED I (Cont'd.) 

operations are the outstanding characteristics of the maChine. 

Palse rate is 120 K.c. a:nd drum rate is )720 RPM , per-

mitting JO,OOO decipherments per second and up to )0 million 

pentagraphic comparisons per second. Physically, the machine is 

L Shaped, eaCh arm being about 7'B x 20'L x J'D, plus a 797 

COORDIN~ING REPRODUCER. They are in operation at Arlington Hall 

Station in room 1530-A. 

Ref: Mr. J. Hyduke 
Mr. J. Pouers 

-2-
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SKATE I and II 

SKATr<; (AFSAF-71 = CXNQ; AFSAF-71A = CXOS) is a high speed crib-

dragger for reading depths, slide-run and keyfinder jobs. Both 

models were built for Ar.my by International Business Machines 

Corporation and delivered in January and December 1949· They served 

partly as pilot models to SLED (AFSAF-D72 ), of •mich they are only 

abbreviated versions, and supercede Army's SLIDE-RUN :f.iACHINI!: (AFSAF-29) 

and KEYFINDER. 

l•iodel I was limited to cribdragging in COLERIDGE traffic, for 

isomorphic depths of two. Model II is much more flexible and general, 

able to do cribdragging, slide-runs and keyfinder jobs. All SKATE-

SLED equipment uses special input-output devices. A modified 072 

COLLATOR is the input and a special 517 SUMHARY PUNCH or a 797 

COORDINATING REPRODUCER is the output. 

cribs in message A ~ I 
Both models try each of 192 

Key may be tried offset up to 9 position. Cribs and recognition 

banks are set on plugboards. 1-Iodel II has an additional feature, a 

device for applying WE?ights o~ 1 to 9 and an accumulator. 

Model I measured 7'H x 16 1L x 3 1D and II is 4 feet lower. 

The 15 KC pulse rate is the same for both, permitting testing 192 

cribs at one position and checking against 2000 recognition groups 

in .12 seconds on either model in a cribdragging job. Model II 

SECRET 
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SKATE I and II (Cont 1 d. ) 

also does 21,100 decipherments per second, checking each against 

the 2000 group recognition bank.L.I __________ ...... Ibut 

the latter is in operation at Arlington Hall station in room 1530-A. 

Ref: Mrs. D. Blum 
l'J.r. J. Powers 
Mr. J. Russell 

- 2-
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March :).954 

SLO'r MA.CHUtm 

SLO!I! MACHINE (XFJ, 13-lrlHEEL DEVICE) was a solenoid operated 

deciphering device used to remove known key in certain weather 

systems. It was built by NSA-35 inAugust 1950 to mechanize 

tedious hand decipherment. It was planned as a pilot model, but 

due to its cumbersome operation was the only one built. 

The machine contained 13 wheels, each 18 inches in die~eter, 

whose sanded luoite circumference was marked off into 10 equal 

segments. On this rim synoptic data could be pencilled. Five 

pushbuttons controlled stepping combinations (motion of sixth 

wheel equals sum of motion of first and fifth wheel, motion of· 

seventh wheel equals motion of second ~nd sixth wheels, etc.). 

It permitted use of semi-skilled personnel on a highly skilled 

job. Operation consisted of inscribing standard synoptic data 

on the wheels semi-permanently, setting the wheels according 

to each message in turn and hand copying the data thus aligned 

in the window slots. 

Size was 3'H x 3'L x 3'D and rate was about one operation 

per second. It opera.ted at Naval Security Station for a while, 

then \'ras sent to the museum and later dismantled. 

Ref'"erences: 

1-fr. K. P. Cook 
'Mr. F. Sims 

FORM 781- C lOC 
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STORK 

STORK (XFA) was a slowTspeed relay slide-run, device £or placing 

a long crib against cipher by recognizing cyclic ke,y and roughness. 

The one equipment was built by Navy in November 1949 and was used on 

COLERIDGE traffic. 

Input was a CXCO tape reader. Each or the five ba'Q3 on the tape 

was wired to each or £i ve chains or thyratrons which operate a stop 

circuit when £ired by a strong enough current. The device tried a 

3D-letter crib at successive points, allowed a slide o£ up to 30 

positions, calculated _Eu(n2J) roughness statistic and stopped 

the machine when the statistic exceeded a preset amount. Output 

was in the form or lights revealing pertinent data. 

Size was 7'H x 711 x 3'D and rate of comparison was 4 to '6 

characters per second. It has been dismantled. 

Ref: CIT papers #96 

NSA Farm 781-ClOS 1 Jul 52 

NSA- Technical Library 
Mr. J. stapleton 
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STURGEON ANALOG 

I..::arc h 1 ')51.._ 

The STURGEON ANALOG (AFSAJ'-106) applies to the German-built 

STURGEON. on-line teletype keying device (SFM T520. T52D. and T52E) 

used by th~L--------------......1~ A total of 6 waa 

built by NSA-22, .the first in December 1949. Three still have the 

old wheel patterns of 

patterns. All handle types 0, D and E and their various wheel 

_patterns. 

The analog contains 10 pattern wheels (73, 71, 69, 67, 65, 63, 

61, 59, 53 and 47 in length) and the stepping controls as in the 

original cipher device. As now used, plain or cipher is read on a 

double-headed teletype reader and output is to a OXOO regeneration 

t7,Pewriter and/or tape punch. A tiny plugboard on the front con­

trols the stacker, deter~ining which 5 wheels are concerned with 

aubstitution and whiCh with transposition. A switch permita writ-

ing out either t~~e key for study or other use. 

Sisa is l'H X 2'L X 2'D plus double-headed reader, axoo 
regeneration typewriter and tape punch. Rate is 6 to 8 char-

aotera per second. All 6 are now in use at Arlingto·n Hall 

Station, 5 in room 2048-A and the other in room 041)-~ for use 

with IDA. 

Ref: Miss V. Collins 
Mr. G. Stahly 
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SUBSTITUTION DEVICE 

The SUBSTITUTION DEVICE (AFSAF-113) ia a rel~ gate uaed with 

an N0-5 P~TERN PUNCH to perform simple substitution on up to five 

columna in a card. It was built by Nav7 in March 1949. 

The device will recognize )8 characters, 0 through 12 , 

and A through Z • Substitution for all five positions is con­

trolled b7 a plugboard but ie not unique and independent of other 

columna. Results are punched into the same card. 

The SUBSTITUTION DEVICE is built into the same gate with GLID 

and the COLUMN AlUl.ANGER.. Size is 41H X J'L X 2 1D and rate is eo 

to 90 cards per minute. It is at ~lington Hall Station in room 

1700-A and available for use onl7 after some rewiring, since no 

NC-5 now exists. 

Ret1 Mr. s. Thorne 



[:03,3(h)(2) 
PL 86~36150 USC 3605 

TAN ANALOG 

TAN ANALOG (.AFSA,F-481 TAN MACHINE, LONGFELLOW ANALOG) designates 

a set 

Used mainly to generate ke$', "they- could also set L....,. _____ __, 

pattern wheels, decipher and encipher. Traffic incl~e~ lbut 
no~ liN POGODA system which was a double-tape on-line usage. 

At Army, sections WDGAS-74, 76 and 92 built a total of 7 such 

machines. Navy 1s two similar analogs, MARTINI AND INITRAM, are 

described under those headings. 

A major component of' HIA\'IATHA (CXNO, a projected wheer setter) 

was to be an electronic analog of TAN pattern wheels. Work under 

task 20 at Engineering Research Associates was suspended when the 

qstem disappeared and continued under Lc.:o, task 11, as a generalized 

stuqy of a wheel analog. 

In all models it is necessary to J 

The first model in April 1947 by t·IDGA5-92, consisted of two units. 

The TA'I'f. SETTING GENERATOR (AXIB/1, TAN 1-IOTION GENERATOR) was a small 

plugboard attachment operating with a 513 REPRODUCER to develop m?tion 

patterns only. The first such unit Nas mounted on a board and a later 

model in a 20 x 34 plugboard cover. 

NSA Form 781-ClOS 1 Jul 52 'fOP SECRE~ FRO'fll 
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TAN ANALOG {Cont 'd•) 

Its working mate, the TAN KEY RECORDER, AXKB/1, TAN KEY REPRODUCER) 

was a. small plugboard attachment to an NG-h SElECTIVE PUNCH (AFSAF-42) 

to combine motion and wheel pattern to produce key. Size was 1 1H x 1 1L 

x l 1D and rate was 50 keys per minute. 

The second model also operated ~dth a 513 REPnODUCER, incorporating 

', ·- motion and key production in one unit. It also was built in April 1947 

. and added a comparison circuit for checking results. Size was 

3 1H x 2 1L x 2 1D and rate was still 50 keys per minute. 

In· October 1947, three of a third model were finished and all 

these earlier ones dismantled. Plans for three more were cancelled. 

Size was 2'H x 3 11 x 2 1D and rate rose to 100 keys per minute. A 

circuit was added in 1948 for producine key parity. One of these 3 

was made into the MODEL TAN GE~~RATOR,·a reduced version for a,ycle 

stu~ to include finding branch points. It contained three wheels of 

variable size. Later in 1948 this same gate was re-wired and became. 

the BINA..ttY MOTION SETTING GENERATOR, a generalized pattern wheel 
EO 3.3(h)(2) 

analog, also tor cycle studies. It was dismantled. PL 86-36/50 USC 3605 

These five machines alone ::;encrated about four million digits of 

key, for use in the operational sections./Experience with these led 

to development of the AFSAF-12 CbMPA11.ATORS and the associated AFSAF-1.3 

KEY GENERATOR. 

Iri .. July \1JDGA5-7lvbuilt a.rela.y TAN ANALOG (LONGFELLml, LONGFELLOW 

ANALOG FORI lwhich used6 loop-~apes read on solenoid-operated 

reader heads to simula.te.notched "rheels. Cipher te.x.t could be read in .. 
by a TDX reader, with results being punched on a GXGO tape punch • . 



EO 3.3(h)(2) 
TAN A.l'llALOG (cont 1d.) PL 86-36/50 USC 3605 

In December 19471 t.YDGAs-76/t;ompleted a Tan Analog (AFSAF-48) 

tar key generation and deciphering. The wheels were represented b,y 

L...---------------~~having electrical contacts set around 

the rim and read by wiper arms. Notch patterns were set on plug-

. boards, and output was a key tape .from a CXCO punch. Size was 

51H x 3'Lx 3 1D and speed was 5 characters per second. It was later 

modified to do key generation only and used as an aid to cycle studies. 

The· usual procedure with all these machines was to produce key in tape 

tor use on other equipments. Two of the third model built by WDGAS-92 

are now at Arlington Hall Station in roam 1600-A, and the model by ~nxlAS-76 

is in the museum. The rest are dismantled. 

Ref: E. R. A. Final Report, Task 20 
M. A. C. Outline #53 
Machine Branch Annual Reports, 1947, 1948, 1949 
Mr. F. Mayol 
Mr. J. Powers 
Mr. J. Russell 
Mr. R. Sykes 
Mr. s. Thorne 
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86-36/50 usc 3605 )farch 1954 

TERTIARY MOTION SETTING GENERATOll 

The TERTIARY MOTION SETTING G~OR was a relay device used 

with a 513 REP.RODUCER for simulating 

It was built by NSA-22 in February 1950. 

The device operated as 

Wheel settings were recorded continuously on a 513 REP.RO-

DUOEB. in 6 levels of a card. Wheel set-up was controlled at the 

time of punching the f.irst card. Motion was s1mulated by- C7Qlic 

offset within the card. 

Size was 2 1H x J'L x 2 1D and rate was 100 cards per 

minute. It was dismantled after the key study was finiShed. 

Ref' 1 Mr. s. Thorns 
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1-Iarch 1954 

TESSIE I 

TESSIE I (TESSIE SS, Sl11J.1E'rRY SEQUENCE l·~AC!IINE) is the 

posthumous designation of a photoelectric film comparator and 

tetragraph tester built for Navy by Eastman Kodak CompaQy in 

1942, and caJ.led simply TESSIE with no numeral designation. l'lht•m 

ICKY I, a second model tetragraph tester, arrived in 1943, Navy called 

it ;J:CKY while Arn\¥1 unaware of TESSIE I, called it TESSIE (AXOE). 

At that time the original tetragraph tester was modified to do symmetr.y 

search only and was then called TESSIE SS or SYMNETRY SEQUENCE 1-:rA.CHINE. 

The nomenclature problem was further befogged by (I) a third model 

tetragraph tester (called TE3SIE II, AFSAF-11), built by Army in 1945 

and by (2) unfruitful plans at Navy for a fourth tetragraph tester 

to be called ICKY II {CXNR). Film for TESSIE I was made by a· 35mm 

cameras which also supplied ICKY I. 

As used for symmetry search, the device consisted essential~ 

of a film advance mechanism and an electronic scanning s.ystem. The 

first character of text on the message film loop actuated a master 

photoelectric cell which scanned the ne~ 20 letters of text while 

a mask representing A to Z passed across each position of text. A 

repeat of the initial character caused a punch in two 70mm tapes, 

one white and the other black-an~-red. These tapes, superimposed in 

a viewer {a particular device but no nomenclature to identify it) and 

scanned visually position by position through a triangular guage, 

aJ.l~~cd the operator to detect blackouts, or a diaeonal o£ red spots 

indicating the presence of symmetry in the cipher. 

COl'JFIDENTIAL 



TESSUE I (cont 1d.) 

Size was 6•H x 7 'L x 2 'D and rate 1o1as about 5 minutes to search 

a pair. The camera was less than a cubic foot in volume. It 1rsas tape 

controlled and ran at 6 characters per second. TESSIE I has been 

dismantled. 

References: 

Brief Descriptions of RAM 
CIT paper 9 
l·1r. H. Lof'ink 
Mr. J. Stapleton 
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----

PLATE I - TESSIE SS (Front View) 



l':·..:>.'Ilo.; I 
'IESJ r .;, T&::.Jl c; SS 
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March 1954 

TESSIE II 

TESSIE II ( AFSAF-11) is a general purpose photoelectric 

35mm film comparator and tetragraph tester. Ar~ personnel 

added the II after delivery of a pair by Eastman Kodak Company 

in 1945 to distinguish it from (a) ICKY I which had erroneous~ 

called TESSIE and from (b) Navy's TESSIE I (TESSIE SS) of whose 

prior existence ~ seemed unaware. At firs\ a ti~ camera 

supplh1. the 35mm. film. It was replaced by ERU'l'E camera and currently 

by a pair of BRUTE II camera and storage units (AFSAF-5) which 

concentrate more infor.mation and identification data on the film. 

The device offers nothing new in principle or function over 

ICKY I, all modification being merely for operational convenience. 

Its function is to search for tetragraphic or larger repeats or 

patterns up to the limit of the 35 column wide gate. 

Size is 4 1H x 2 1L x 4 1D. Rate of the motor-driven film is still 

3500 frames per second as in ICKY I. Both are located at Naval 

Security Station in roam 20210. 

References: 

Kr, G. Kier 
l-1r. H. Lofink 

CONFIDENTIAL 
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PL 86-36/50 USC 3605 

THBESHOLD DISCRIMINATOR 

The THRESHOLD DISCRII.UNATOR was a rel9.1' gate which operated 

with a. 405 TABUL.Ia!rOR to count digits, in effect, and to locate anA 

identif7 en7 digit occurring more than a predetermined number of 

times. It\.was built b7 Arm7, section WDGAS-92, in 1948 specific-

ally for the I I This operation ie now done b7 the 101 

ELECTRONIC SORTER and HORACE (AFSAF-116). 

The TA:BULATOR, over a span of 50 columns in a card, sequen-

tiall;v reed all punches on the 9 1s level, 8 1s level, etc. 

Occurrence of a given digit was made to increase the voltage of a 
. 

tube by passing a pulse through a ·set of from 2 to 15 matched 

resistors. When a preset voltage value was reaChed, the tube 

energized a relay to produce a listing on the T~OR of the 

digit which caused the listing. 

Size was about J'S x 2 1L x 2 1D and rate was 150 cards 

per minute. It has been dismantled. 

Ref: 

NSA Form 781-C10S 1 Jul 52 

Machine Branch Annual Report. 1948 
Mr. s. Thorne 
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TOPAZ 

TOPAZ (CXEK) lms the relay analog of a Jap strip cipher system, 

intended to mechanize decryption of large volumes of JN-11 and JN-25 

traffic uhich never materialized. Two such equipments t'lere built 

for Navy in March 1945 at US Naval Computing :Machine Laboratory. 

Up to 50 strips, each 20 digits long, were set up on plug­

boards and selected 20 or less at a time by switches. Cipher text 

was supplied by keyboard or tape reader, with the analog automatic­

ally' applying the key elements, non-carrying. Resulting decoded 

valuos were typed in 4- or 5-d.igit groups as desired on a CXCO 

regeneration typewriter. Code values for these groups were then 

looked up by hand. The provisions for 5-digit code were never used. 

Key could be used either as additive for deciphering or subtracter 

for enciphering. Internal setup was indicated at all times by a 

panel of liehts. The strip-seloction feature and ability to read 

across the resulting rows made columnar transposition possible on 

the machine. 

The machine measured 61H x 4'L x 31D ldth a metal shelf in 

front for tape reader, digital keyboard and regeneration typewriter. 

Rate was 6 to 8 characters per second. Both machines are now 

dismantled. 

Ref: 

NSA Form 781-C10S 1 Jul 52 

CIT paper 31 
CI'l' paper 1~3 
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T.RACK-IN TEST DEVICE 

The TBACIC-IN TEST DEVICE was a relay gate used with a 61.3 

BEP.B.ODUCER to find branch points for cycle studies. It waa built 

by Arm::~, section WDO:AS-92, 1n September 1949. PLUTO (AJSAF-,30) 

now automaticall¥ does this twa testing tor branch point.. 

Four wheel-patterna were stored in cards, although onlJ two, 

the 25 and 23 , were wheels in the uaual sense. The two 12 

wheels were B!mulated bJ fixed plugs. Rules of motion ware inTolved 

and were, in part: 1) The sign on the 2J wheel two CJClea pre­

vious determined dilation (standing) of the 25 wheel; 2) The sign 

on the 25 wheel three cycles previ~us determined dilation of 2.3 

wheel. The llEPBODUCER continuously recorded 2J and 25 wheel 

settings. The card held 25 positions of key which, by aorting, 

per.mitted deternination of exact point at which cycles be~ repeat­

ing (i.e., -branch points). 

Size was 2 1B x J 1L :x 2 1D plus 513 lll!lP.RODUOEB., and rate was 

IOO characters par minute. It was dismantled. 

Ref: Mr. S. Thorne 

CONFIDENTIAL 
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T~lSFOSITION RECOGNITION DEVICES 

TRANSPOSITION B.EOOGNITION DEVICES {.JJJfJl/1) ref' era to a set of 

fivo relay units developed for use with IBM equipment for anagram­

ming keyed columnar transposition s7stems. ~ey were built by Army, 

section WDGA5-92, in the spring of 1946 to re,place hand methods. 

Only one of each was built and all are now dismantled. 

The RECOGNITI~N ANAG~~ING DEVICE was used wi~ a 51J BEP.RO­

DUOER PUNCH to searCh a 4-column field for any of fift7 4-digit 

recognition groups which were wired on a 20 :x .:34 plugboard, and to 

punch a log weight into a card for each group recognized. By en 

earlier sorting, 5-digit material coUld be handled. The device con­

sisted of 15.:3 wire-contact rel~s, measured 2 1H :x 1 1L :x 2 1D and 

operated at 100 cards·per minute. 

The COLUl4N SELECTION DEVICE operated with a 51.:3 REP.RODUCER to 

select for r~roduction one of ten columns in four fields ~imul­

taneously. Selection was controlled by a punch in a master card. 

The device consisted of 45 wire-contact relays mounted in a 20 x J4 

plugboard cover and rate was 100 cards per minute. 

The BINARY AIUUNGING DEVICE operated with an N0...4 COORDINATlllG 

REPRODUCER to inter-compare 5 binary numbers and arrange them in 

order of magnitude. This rearranged set of 5 was pWlched. back into 

the card it came from. In 194~, an automatic Checking unit was ~:a.­

stalled. The device consisted of .:35 rela7s mounted in a 20 :x J4 

COl\TFIDENTIAL 



TRANSPOSITION RECOGNITION DEVICES (Oont 1d.) 

plugboard cover and operated at 100 cards per minute. 

The BINARY DIFFERENCING and CHECKING DEVICE waa usuall7uaed in 

conJunction with the BINARY ARRANGING DEVICE juat described and an 

NC-4 COORDINATING BEP.RODUCIR to calculate and check difference& amo:ag 

the 5 binary numbers being arranged b7 the preceding device. It 

consisted of J8 rel~qs in a 20 x .)4 plugboard cover. ll'or cbeald.nc, 

the circuit was duplicated and the entire computation done twice. In 

1948 these last two were rebu:llt, housed in the aame 2'B x 2'L z 2'D 

frame end called BINARY ARRANGING and DIFFERENCING DEJIOE. late waa 

100 cards per minute,. 
, 

The COMMON SHORT-COLUMN IDENTIFICATION DEVICE was attached to a 

405 T.A:BUL.A!I!OR and a 51J UPRODUCER which could do summary punching. 
--

It operated on the differences obtained by the preceding device to 

determine possible short column lengths common to the four binaril7 

expressed differences. Lengths from 11 to 40 were recognized 

automatically and cases with no common length were passed over while 

favorable cases were listed on the TABULJ!OR. Differences over 255 
; 

were arbitrarily considered to have all lengths posaible. The device 

consisted of 201 wire-contact relaJB and operated at 150 cards 

per minute. Size was J'B x J 1L x 11D. All these equipment& have 

been dismantled. 

B.et: Interim Report, JPAG N'o. 12,36, lUac. 050 
l.fachine :Branch Annual Report, 1947 
J.fto. J. Powers 
Mr. s. Thorne 
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T;U~'SPCSir~ON P~~~ITICN ~~liCE3 
A.T!ID/1 

RJ~OGNITION ANAGr:.;oo.IfNG 0..:."1!0..!; (P .!~TANAGR.\l'!Mm) 
COLtn.RJ SE:.~TION m .. vrc:;:: 
BUl'.\RY ARll..''.NGlNG a.11d Dif•'Io':.m::N,n.llG DEVICE 
flHOltT CO:V:HN ID=-::I'.riFIC.\l'IOll DEVIC6 

sECRETi 

lower right 
upper right 
lower lett 
upper lef"t 



EO 3.3(h)(2) I•farch 1954 

PL 86-36/50 USC 3605 

VIVI.'.N I-II 

VIVIAN (~~FSAF-12, Dl2B) covers a family or general. purpose 

electronic comparators designed to\ 

f A stu~ contract 
~--------------------------------~ 

with Transducer Corporation, indicated that delaf line circuits 

.would be superior to magnetic binary circuits in a comparator 

and this led to VIVIAN I, lmown orgi.nal.J.Jr only as MilL COMPARATOR., 

MlmCURY DELAYLINE CONPARATOR, ASAF-12 (X-1), now AFSAF-12, or 

Fl.YING SAUCER. It was delivered in February 1951 by Technitrol 

l'ngineering Company. Jl'1JNY {AFSAF-13, PATTERNG£:NERATOR, &r..ECTRONJC 
-

PATTERN ~JHE:EL) is the external companion key generato; built 

locally at that ttme. 
. . 

A contract with Transducer Corporation in April 1950 produced 

the second member of the family, a MAGNETIC BINARY COMPARATOR 

or ASFA-12 (X-2), now AFSAF-Dl2A, which l-m.s only partically 

completed but never acquired the VtVIAi~ name. It failed ita 

test and the contract was closed. VIVIAN II {AFSAF-Dl2B), a 

second delay line comnarator using quartz crystals instead or 

mercur,r, is due for delivery ~ Denver Research Institute in 

April 1954. Plans \'lere cancelled ror a S'I'ORAG~ TU8E C•JNPAR.ATOR 

(AFSAF-49), a logical member of the family of electronic 

com.·arators which aJ.so never acquired the VIVIAN name. 

CONFIDENTIAL 



EO 3.3(h)(2) 
PL 86-36/50 USC 3605 

VIVIAN I-II (Cont 1d) 

VIVIAN I is finding application to the H:AG..i!LIN .problem, 

This sequence is cy-cled ~onstantly at 2\kiloc7cles 

per second pulse rate. The pattern of as maDf as\ 

\ Totals 
~-------------------------------------------------J 

are matched against a preset threshoiq~ a hit occurs, the machine 

comPletes that comparison cycle and stops to indicate on lights 

for manual recording the intennl setting toge ther lilth the amount 

of excess over the' threshold. The experimental AFJAF-Dl2A used a 

loc~ built pattern" generator for input and an AFSAF-44 DIGITKL 

RECORDER for output. 

VMAN II has a quartz delay line memory 1 used JENNY 
. 

for input and offers several improv~ments. The most novel 

is a built-in osciloscooe which at a hit displays the memory 

contents as a 20:x:25 &ll"s.;r of bits on the scope f'ace. New memory 
• 

circuitry permits DL~king use or short messages for faster cycling, 

the pulse rate ranging from 2 KC'.per. se cond for messages 500 long 

up to 6.8 KC for messages 100 long. 

-2-
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VIVJ;AN I-II (Gont 'd) 

VIVIAI~ I measures 71H x 41L x 2 1Dand VIVIAN II slightly more. 

The PATTF..RN GENERI\.TOR, measures 71H x .3'L x 2'0• At 2KO :gulse 

rate, a 5-whesl CYCfe requires from .30 to 45 minutes. Model I 

is in use at Arlington Hall Station in room 1S.30-A and model II 

will operate nearby. 

Ref: T/CA 16/51 
Mr. \'1. I:' a vidaon 
141". J • Russell 
].Jr. C. Schier lmann 

·'-3-
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VIVIAN I 
AP'S.\Fl2 FLnNG S.\UCER 
MERCURI DELAY LINE COHP.i\RATOR 



EO 3.3(h)(2) 
PL86-36/50 USC 3605 

WA..1LOCK I AND II 

Marchl9S4 

\'lAlU.OCK (AFSAF-D79=CXNK1 AFSAF-D80=CXPB) is an electronic 

message setter capable of high speed decryption and statistical 

recognition ot plain text roughness. thder task 1~ Engineering 

Research Associates of st. Paul, Minnesota, comrleted Model I in 

February- 1951; Model I.I is due for completion in November 195.3. 

Model I has a ~bit weighting matrix or weight shifter developed 

by Engineering Research Associates under task 24~ URSA, and Model II 

has a similar one for 3-bit weights. The statistical evaluation 

unit 1 s.n accumulator 1 is completely. gc[leral and could be built int.o 

other equipments. 

Model I is speci~ioally for Hagelin.J 

I Out put is to a CXCO 
~----------------------------------~ 

l 

regeneration typel-n"iter. .At a h,i.t, the machine prints out l·dndow set-

ting and excess over ~he criterion. An optional decryption print-out 

is available at the rate of 5 letters a second. 

¥~del II is completely general, using five 32 x 32 matrices to 
I 

simulate aqy wired rotor devices whose wiring and stepping patter 

are lmmm. Its span is 80 characters, l-rith provisions to use this 

as t~-ro sets of 40 characters. Size of 14odel I is a pair of cabinets 

totaU,ng 7 1H x z.o 11 x 4 1D plus typeN"riter and power units occuping 

1800 £qulre feet of floor space. 

NSA Form 781-CJOS 1 Jul 52 'F6P SE€RE'F FR:6'FII 
I 



W~~CK I A1~ II (cont 1d.) 

Model II is U..shaped 40 'L on an arm and about 6 1H x 3 1D, occupying 

2400 square feet ot space. Rate is 100 KC per second tor both. The 

pair are .. being kept in St. Paul, available tor operational use. 

Ret:' Miss M. Hobbs 
Ml-. D. Hogan 
Mt-. J. Mq 
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EO 3.3(h)(2) Harch 1954 
PL 86-36/50 USC 3605 

WORK-BACK !·1ACHIBE 

The WORK-BACK Y~CHINE was a handtester for 

on the T52C STURGEON, used to find the initial setting when 

break-in occurred in the middle of a message tape. It was built b7 

BSA.-82 in ear17 1950. 

!he device mounted 10 notched wheels (7J, 71, 69, 67, 65, 6J, 

61, 59, 5J and 47 long) in a frame, permitting the operator to in-

terplug them so as to control substitution or transportation, 8Dd to 

step them as desired bf hand. Lights on the front panel indicated 

wheel notch activit7 to assist choice of settings at each branCh 

point. 

Size was 1 1H x 2 1L x l 1D and operation was at hand speeda. 

It was used at Arlington Hall Station and is now dismantled, its 

work being done b7 other devices. 

Ref: 

NSA Farm 781-ClOS 1 Jul 52 

Jl.iss v. Collins 
Mr. G. Stahl7 
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]l.farch 1954 

5202 COMPARATOR, ~~ I 

The 5202 COlt.PARATOR, MARK I (AFSAF-4, AXGQ/1) is a highspeed 

general purpose I. c. comparator to match photoelectrically a large 

volume of text on 3 5mm .film. It was built for Army by Eastman Kodak 

Company in March 1945 and after satisfactory tests, was transshipped 

to ~ and CS for use on the TUNNY problem for about a year. The 

associated camera, synchronized with a built-in key generator; is 

called AFSAF-4/1. 

A pair of 35mm films containing literal or digital text is 

matched in a gate 80 deep by 500 wide. This field is usually 

considered as two fields of 40 x '00 and matched for high I.e. 

expressed as a ratio between the two fields. Neighting of scores 

ia possible. Threshold is preset by a dial and at a hit the machine 

stops, permitting visual stu~ and hand recording of approximate 

location. The camera was originally tape operated, but later modi-

fied to accept cards. Operation with a HAGELIN key generator unit 

has also been tried successfully. 
\ 

The comparator measures 51H x 2 11 x 4'D plus a small counter 

unit and operates at 3000 frames per second. The camera with its 

built-in generator measures 4 1H x 61L x 3 1D and exposes film at 

up to 635 frames per second. Since its recent overhaul and modi-

fication it is now available at Naval Security Station in room 20210. 

Ref: MAC Outl:hne #10 
The 5202, ANCRAD Technical Paper 
Mr. J. Deutsch ' 
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70mm COJ.1P ARA TOR 

The 70mm COMPARATOR (AFSAF-2, CXCN, RAM-4) is a general purpose 

photoelectric comparator to count coincidence and pattern repeats 

between two texts ounched into 70mm paper tapes. Probably the 

o~dest of the cryptanalytic devices, its conception dates back ~t 
. ' 

~east to 1937 when M.I.T. built the BUSH MACHINE (named after 

Dr. Vannevar Bush), prototype to the 70nun COMPARATOR, and delivered 

it to Navy upon completion. It was used briefly and stored untix 

1942, then was used again until the first of the four COMPARATORS 

(CXCN), built by National Cash Register and Gray Manufacturing 

Companies, was delivered that year. 

The second (AFSAF-2, RAM-4) was delivered to ~ in August 1944, 

along with AFSAF-3,- the as_~ociated punch. Including the BUSH 

1-fACHINE, five comparators and .six uunches 'l'rere bui~t. Reed Research, 

Incoroorated, or Georgetown, D.C. de~ivered SIGI~GE {AFSAF-28~ 

SIG}.IAGE CONTROL, PRINT SUPPRESSION D~"'VICE) to A.rrny in September 1949 

.. and a second to Navy in April 1950 for use ldth GOLDBERG which 

supercedes the 70mm COMPARATOa. 

The machine matches two loops of tape, each holding as ~ as 

2000 characters in the fo~ of perforations in any of 32 levels. 

Required patterns or conditions of coincidence are preset on a 

plugboard. Twelve photoelectric ce~s scan the tapes at ~ 

offsets through a 10 column wide gate. Originally a record was 

printed after each cycle, but SIGMAGE permitted settli1g a threshold 
I 

CONFIDENTIAL 
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~mm COMPARATOR (Cont 1d) 

and reducing recording to as few print-outs as desired. An optional 

circuit provides a means o£ stopping the machine when a particular 

event such as a pentagraphic repeat occurs. 

Together, the three units which make up the CO:t-WARATOR mea~ure 

.about 7'H'x 91L X 21D. Comparisons are made at the rate o£ one 

offset tested in .4 seconds. All but· one are dismantled, and that 

one is In the museum. 

Ref: Brief Descriptions of R.A.H. 
C.I.T. paper H 82 
Lt. F. Sperberg 
t~Ir. J. Stapleton 

- 2 .... 
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70Dm COMPARATOR 
.U'SAP 2 

"'l'HE COMPARATOR, H CXCN# JWW,. 
used with 

SIGJMGE {PRINT SlJPRESsiON DEVICI) 
A!i'SAF 28 (center rear) 
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l·larch 19 54 

701 EDPM 

The 701 EDPM (ELECTRONIC DATA PROCESSING MACHINE, DEFENSE 

CJLCULMOR) is an electronic parallel computer capable of mathe-

matical and statistical functions. Serial 1, rented from Inter-

national Business MaChine Corporation, arrived in May l95J. There 

are plans for a Serial 2 in the coming 79ar. 

The computer operates in parallel on all bits of a word (digits 

of a binary number) simultaneously and can distinguiSh between two 

numbers by sign or size. Input is from cards b7 a printer tf,Pe 711 

CARD READER or from one of 4 magnetic tapes, all under program 

control. Output is to a 716 ALPHABETIC PRI~ER and a 721 PUNOHI!lD 

CARD RE.ADlilR. There. are three tY,Pes of memory storage. Cathode ray 

tubes provide the primar7 electrostatic storage holding a11 • 2,048 

words of J6 bits eaCh, with access time of 12 microseconds. 
' 

Each of four magnetic drums holds 211 = 2,048 words with access 

t:f.me of 40 milliseconds. Each of four magnetic tapes holds p.~ to 

~oxtmately 1 million words ~ith recall rate of 800 microseconds. 

Additional dz=um and tape units may be added. Vqious standard IBM 

equipments provide for interchange of me~ia. 

Control' i8 much the same as in ATLAS, with addresses advancing 

one eaCh time unless specifically altered. The arithmetic unit con-

tains a JB-bit accumulator, a J6-bit M-~ register (for Multiply­

~otient) and a 36-bit memory register serving the same function as 

.. 
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?01 EDP.M (Cont 1d.) 

the X-register in ATLAS I. The )6-bit words may be'handled effectively 

as two 18-bit words if desired. There are no special analytic orders. 

Programming is based on a single address system. 

Pb¥s1cally, the machine consists of 12 units ranging from a 

J'H x J'L x 21D card reader to a 61H x 7 1L x J'D calculator unit, 

in total requiring about 1500 square .teet of floor space. Pulse 

rate is 100 XO, affording 16,666 additions or 2,192 multiplica­

tions per second. It is in operation at Arlington Hall Station in 

room 1730-A. 

Ret: :&S.A.-82 files 
Mr. J. B7duke 
Mr. P. Johnaon 
Mr. J. Young 

' 
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:;u.;K:t;-1 
Brief Descriptions of Analytic Machines 

Third Installment 

NSA-34 
NSA-.35 
2 August 1954 
Wheatley, LeRoy H. 

This third installment consists who~ of photographs. Further 

Briefs, completed since issuance of the Second Installment, will 

presently be distributed as Fourth Install.tnento These 8 x 10 prints 

total. 88 and are to be interleaved with your copy of BDAMo Briefs 

on the remaining equipments are still. to be published, aJ.ong with 

some republications and a list of corrections. 

The correspondence between prtnts and Briefs is, in most cases, 

obvious ( a print of ABEL ·~o be filed back of the ABEL write-up)o 

Aside from these there are two categories must be listecc 

(1) Prints for which the related Brief is yet to be published, 

and which therefore are to be held and filed later; 

Print 

v' DEMON 
./DELTA-DOT-CROSS COUNTER 
v;HORACE 
v GYP 
~ HAGEr~N C-.38 ANALOG 

(original) 
v HAGEr~IN C-38 ANALOG 

(serial 5) 
.~HAGELIN WINDOW SETTING 

GENERATOR 
if M-9 HANDTESTER 
..1 JOHN 
../MADAME X 
v'Navy BOMB:H; 
/PEELER 
J PLAINTEXT RELAY ANAT~OG 
./PYTHON 
j TAN KEY GENERATOR 
JHORIZONTAL DIFFERENCER 
vVIPER 

Brief to ~e published 

DEMON 
FREQUENCY COUNTERS 
FRE~UENCY COUNTERS 
GYP 
HAGELIN C-.38 ANALOG 

HAGELIN C-.38 ANALOG 

HAGELIN WINDOW SETTING 
GENERATOR 
HANDTESTER 
JOHN 
MADAME X\ 
Navy BOMBE 
PEELER 
PALLY 
PYTHON 
TAN KEY GEI'JERATOR 
TAPE C014PARATORS 
VIPER 

SECRET 
/ 
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SECRET 

(2) Prints whose title does not correspond exactly to the 
title o! the related Brief: 

Print 

..V JUNIOR BRUTE FORCE 
v/HAGELIN SETTING LOCATION 

I... DEVICE 
th(SINGtE WHEEL CHAINING 

DEVICE 

Brief' 
.. 

BRUTE FORCE DEVICES 
(GENERAL PURPOSE 100 WIRE 

CONTACT RELAY GATE 
,GENERAL PURPOSE 100 WIRE 
'-CONTACT RELAY GATE 

-2-
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DEMON II 
AFSAF 77 

C1::NS 
St)rial 2 

F~0NFIDENTIAL. 
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DELTA-DOT-GROSS COUNTER 
AFSAF D56 

one of the m:my FREQUl!NCY COUtlTERS 
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HORAIJE 
AFSAF ll6 

(left;) with 407 TABULATOR 
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GYP 
(originally 

KEY COMBINEn) 
STURG.OON model 
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MADAME X 
AFSAF 1.4 

ARMY BOMBE, 003 RELAY BOMBE1 AXC9/J. 
turret controls 8t printers {left) and 

a bay of OO~E rae s:; i" t). ""'j 
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NAVY BOMBE 
AFSAF 23, CXNQ, N-1530 
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FEELER 
,A.'If'SAF D 109 

( crromloUSly called HATCHET} 
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. 'PLAIN TnT RELAY Al"iALOG 
prototype to CHUl·lMY (AFSAF D97A) 

related to: PALLY equipnent 
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HORIZONTAL DIFFERENCER 
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\'I PER 
CXMT, N-900 
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