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Office, Chief of Army Field Forces
Fort Bragg, N C

31 December 1953

REPCRT CF PROJECT NO CE 1552

SERVICE TEST OF AFSAM 7 CONVERTER

(GONRERRNEERD /¢<Zzbilﬁ
1, (8 )  AUTHORITY: kL _ 7

a, Directive: "”,r’
(1) Letter, ATDEV-5(C) 400,112(C), 8 May 1952, subject:
Service Test of AFSAM 7 Converter,"

—-\
(2) Eight AFSIM 7 sets were received for test 14 4pril
953.

b, Purpose: To determine suitability and adequacy of LFSAM 7
'‘or issue to Army Field Forces units,

2, (CONPIPEN®EAL) REFERENCES:

a, LFSiG 1236, "Interim Operating Instructions for Pollux
‘rypto-systems ~ Joint" (Confidential),

b, Lletter, GNBA-CE 311,5(CE 1552), Hq firmy Field Forces
Joard No 1 to Chief, Army Security hgency, 15 May 1953, subject:
'Partial Report, Service Test of LFSAM 7 Converter! (Secretg

c. Lotter, LTING 78/710 400,3/3(C)(9 March 51), CC.LFF,
) Mareh 1951, subject: "Basis of Issue for LFS/M 7 and AFSLY 804"
(Secret),

3, (9EERPY) DESCRIPTION OF M/ TERIEL:

Khk- ’
T, Ihe LFS.M 7 is a keyboard-operated, tape-printing cipher
machine, designed W & unit subassembly basis, The 4FS/¥ 7 is intended
TO BE DISCLOSE™ 7 138217
) N Y DIV
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primarily for off-line encryption of tactical literal communications
within the division to supersede, but not replace in all instances,
the Converter M-209, The equipment is electrically-driven, snd was
designed T0 encipher and decipher messages at a speed up to 60 words
per minute. In jits weatherproof carrying case, the equipment 15~
approximately 15 inches wide, 10 inches high, 14 inches deep, and
weighs 29 1/2 pounds. It is designed to opcrate directly from nominal
24~volt dec vehicular and aircraft eclectrical systems and, with the
addition of a small power converter, from 115/530~volt, 50/60—cycle ac
power sources (Appendix C,1),

b, The base (AFSAM 7; is RESTRICTED and Non-Serial, The
rotor stepping unit (AFSAM 107) and the cipher unit (AFSAM 207) aro
CONFIDENTIAL Serial (Registored) materisl. Cryptologic clearance is
not required for maintenance and opsrating personnel,

L, (GONPIDENTEAD) BACKGROUND: Army Ground Forces submitted
military characteristics for an off-line cryptomechanism for use in
low echelons to Army Security Agency in 1945, and a rcscarch and
development orojcct was established in 1947, In 1948 at a meeting
of the Army Security Agency Technical Committoo, the military char-
acteristics wore rcvised and approved by the 4rmy and-the Air Force,
Following initial devclopment at Army Security Agoncy, a contract was
awarded for further rescarch and development and cngincoring modcls,
The latter werc satisfactorily domonstrated to the Scorvices and plans
were made to proceed with procurcment, 4s a rosult of the recent
Korcan cmorgoncy, /rmed Forces Security fgency. (now National Sccurity
Agency), irmy Socurity Agoncy, and fLrmy Ficld ¥Forces agreed to waive -
formal sorvice tost in ordor to cxpedite procurement of the oquipment,
In May 1951, this board was directed to conduct an informatory tecst
of the equipment, The oquipment failed during tust and was rvturned
to .rmy Security /goncy for modification, Current tosts were con-
ducted on the modified equipment, '

5. (SEORBT) SUMWRY OF TESTS:
a. The equipmont was satiafactory with respect to: '
(1) Physical characteristics (Test No 1, appondix ..).

(2) Suitability for oncryption and- deeryption of tactical
messags traffic with minor cxcoptions (Test No 2, Appendix A),

1 ,
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(3) Ruggedness with minor exceptions (Test No L4, Lp-
sendix A).

(4) Capabilities and facilitles offered as compared
with those provided by cryptographic equipment available in the
division (Test No 5, Appendix 4).

(5) Time required daily for preventive maintenance ard
operational adjustments, including key setting (Test No 6, ippondix A)e

(6) Suitability of the shock mounts of the .FSIM 7 and
vehicular mountings (Test No 7, 4ippendix L),

(7) Portability (Test No 8, Appendix 4).

(8) Opcrator training requirements (Test No 9, .ppendix

J's) .
(9) Maintenance (Test No 14, Appendix L)

-(10) . Field maintenance personnel training requirements
(Test No 14, .ppendix &),

-(11) Operation with power sources for vhich designed
(Test No 15, .ppendix i),

b, The equipment was unsatisfactory with respect to:
(l)' Intorference (Teat No 11, ippendix ii).
(2) ficcessories provided (Test No 12, fppendix )
(3) Weatherproofness (Test No 13, .ppendix A e

- (4) Protoction of the equipment from high voltages
(Test No 15, /ppandix ..),

(5) Powar cablc connectors (Test No 16, ippendix i)
(6) Instruction manual (Test No 17, /Appendix L)
c. Tests to determinc if thc AFSLM 7 meots rcquirements for
operation and storage set forth in curront diroctives pertaining to
temperature, humidity, and barometric pressure performance of lLrimy

Ficld Forces cquipment have not been complected. Results will be
forwarded when available,

FOREL ‘
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6, (SEGRB¥) DISCUSSION:

a, The military characteristics for AFSAM 7 require an
equipment which, in an immersionproof “transport case, will weigh not
mors than 20 pounds with a volume of ,7 cubic foot. The AFSAM 7 in
its weatherproof transport case weighs 29 1/2 pounds and has a
volume of 1,2 cubic feet, The machine itself weighs 18 1/2 pounds and
has a volume of ,9 cubic foot, The AFSAM 7 has been designed for 24~
volt opcration and will be used in a tactical vehicle as a ncrmal
method of employment in tactical echelons. Weight and size of the
AFSAM 7 are considered satisfactory for the use intended, The AFSAM 7
was not included in Project No CE 4251, "Waterproof Requirements for
Comminication Equipment Under Development,” but it compares with
respect to intended application with Teletypewriter Set AN/PGC-2( ),
In July 1953, this board concurred that thc AN/PGC-2( ) be considercd
sheltered equipmont which would require moisturcproofness instcad of
weatherproofness,

b, For operational adjustment including ley sctting, the
time required during daylight hours avoraged 15 minutcs and, during
darkness, 16 1/2 minutes, urder fiold conditions, However, timo
roquired for koy sctting can bs reducdd to a matter of scconds, since
cach AFSAM 7 will have issued with it an cxtra cipher unit assembly
and rotor set with which tho cntirc koy sotting for thc succocding
day may bo madc in advance and substituted at the appropriate timec,

C. The Army Fiold Forces rcquiromont for AFSAM 7 was prod-
icatad upon eventual replacemont of tho M-209, The AFSAM 7 will
roplace the M-209 whore vehicular or nominal 115/230-volt ac powor
supplies are available, In addition, 1t will enable recplacement of
cortain higher ochelon cryptographic oquipmont within the Ficld Army.
Whore power is not availablo, pending production and issuc of the
AFSAM 17, a now mechanical cipher devico, it will be nccessary that
some units rotain a limited number of Convertor M=-209, .

d, Following the test conducted at Fort Bragg, a confercnce
was hcld at Headquartors Army Sccurity Agency to roview the results
of test so that timoly action could bo taken on deficicncics found
during tho service test (Appendix F),

o (SORPIDENPIRL) CONCLUBIONS:

a, AFSAM 7, when modified to corroct doficicncics listed in
Appondix B, will be suitable and adoquate for issuc to Army Ficld
Forccs units for use in temporate climatos,

SEERET
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B, The AFSAL 7 will supersede, but not ronlace in gll
aztances, Converter 1-209,

£, (CCoRPEORETERE) LOU

HIDATIONS

. AFSAEI: 7 be mocified to correct deficicncies listed in
Tiendi: B, adonted as Standard Slor .usc in temderate climates, and
ssued as Hr0t0sed in A)pendix 2,

t. AFSAL 7 be tested in the Arctic, but such tests not
elay Standardization for use in termerate clinates.

¢. Converter ki-209 in excess of two be withdrawn fremn 211
oliers wiithin the Field hrmy following completion of distribution
£ AFSLL 7 and releted svatems material.

A A / =
CLm, b VALEAM

Colonel, iArtillery
President

P IDICES:

L - Deteils of Test,
T - Deficiencies and Suguested idodifications,
C - Photogranhs and Charts,
D - Coordination,
E - Pronosed Dasic of Issue,
T ~ Lenort of Conference,
ISTRIBUTICON
o o

1-32 Chief, hraw Ficld Forces (aTTH: ATDEV -5).
33 Lt ol Prilip F. Yeatran, 143556, 18igs,
Spitish Liaison Officer (Eoard No 1, CCAFF), ounly.
=35 hiarine Cors Develonient Center Llulcon Cificer
(Board ¥o 1, OCAFF),
36 Board File,
37 Doerd Library,
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~FPENDIX A = DETAILS OF TEST

REPORT OF TEST = PROJICT NO CE 1552

Tests wers conducted by Major Wwilfred C, Washcoe, Signal Corps,
sther personmel of the Communication ard Electronics Service Test
Oivision, the 82d Airborne Signal Company, and the 66th Signal
Battalion (Corps),

1. (SEeR™T) TEST NO 1
a, Purpose: To determine characteristics of the equipment,
"be Method: Equipment was measured, weighed, ard inspected,
Throughout the service test, characteristics of the equipment were
evaluated,

¢, Results:

(1) Approximcte dimensions and weights:

Viidth Height Depth Weight
Item Inches Inches ‘ Inches Pounds
LFSAN 7 w/AFSAN 107, 12 6 1/2 r 18 1/2
207, and printer
agsembly .
Operate-Transport 15 10 o 11
Case '
AFS.1 7 Complete 15 10 U 29 1/2
Vehicular uount, 13 8 1/2 3 5/8 10 3/4
¥T-791/U
Vehicular Mounting 13 3/4 1 9 9 1/2
Plate ‘ ‘
Pover Converter 10 6 A - 61/2
Rotors, in case 8 5 5 1/2 4 3/4

4Ael (CE 1552)
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(2) 'The AFSili 7 was a keyboard-operated, tape~-printing
sipher mechine, designed on a unit assembly basis, The complete machine
sonsisted of the following subassemblies (Appendix C.2):

(a) ‘Base assembly - a magnesium supporting frame on
shich the other subassemblies were mounted, The frame was equipped with
tracks which engage a double set of shock mounts in the carrying case,
and a spring-loaded stop pin which prevented unintentional withdrawal of
the machine,

(b) Keyborrd ossembly - a typing keybo:rd vith in-
ternal sliding contact panel which established the various circuits of
the machine by means of the function controller, Power was introduced
to the machine through a power coble cttached to the keybosrd asscribly,
The cable lacked facility for connection to vehiculer power supply.

(c) Contact panel assembly - o plastic panel cone~
taining the instrumont wiring, fixed contacts which establish instru-
memt connections and the various electricel componentss

(d) Printer assembly - an electro-mechanical unit
which provided mechaniccl power, high voltage used in the electrical
circuits, timed electrical pulses which initiate the printing, 2nd the
spacing and printing of thc paper tope.

. (¢) Stopping unit assembly - 2 unit which is romovoble
cither separately or with the cipher unit attached. It stopped the -
retors during operction and had rotor set keys for individual rotor
stepping,

(f) Cipher unit essambly - a metcl con with built-in
end-plate circuitry, It contcined eight rotors and provided a means for
cnciphering end deciphering, Two sssemblies arc included in the basic
nsFSRM 7 Sebo! T N e .

(g) Carrying case assembly - & shock resistant ~nd
weatherproof containor for trensporting the equipment, It included o
copy holder and carrying space for operctort!s night light, power cable,
and additional tape and ribbon, Night light wns not included,

(h) alternetive current power converter assembly -

an accessory unit which provided 21-31 volts dc power to »FSu 7 from
o 115/230-volt, 50/60-cyclc power source,

SECRET

~e2 (CE 1552)
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(3) The AFSAM 7 required a set of eight rotor essemblies
for operation, each consisting of eight cores, eight retaining rings,
elght alphabet rings, seven notch rings, and one wide stationar; ring,
Two sets of rotor assemblies for each crypto system are supplied with
the AFS.M 7 crypto set (uppendix C,3), Also required was a keylist,
fram which daily Signal Operation Instructions extracts were made,

2, (SEGRET) TEST NO 2

2, Purpose: To determine suitadility of the AFSAL 7 for use
for encryption and decryption of tactical message traffic,

b, Method: The ATFS.if 7 was operated in fixed and mobile field
installstions, Tactical message traffic was encrypted and decrypted,
Jower was supplied to the equipment from vehicular battery sources and
from various engine generator equipments utilizing the 115/230-volt ac
to 2-volt de¢ power converter, Personrel with various skills (Test Mo 9)
operated the equipment during rainy and dry weather, and during daylight
amd darkness, Operation during darkness wes conducted by lantcrn light,

c. Hesults: The equipment operated satisfactorily, After an
average of approximately two hours of practice with the new type flat
koyboard, all operators with previous typing experience agrved that it
was satisfactory, A skilled typist aoccomplished 68 words pcr minute
encrypting, and 48 groups per minute decrypting,

(l) Deficiencies noted werc!

.

(a) Cover containing copy holder would mot remein
in place during operation (appendix C,1),

"(b) Cover comtaining copy holder lacked facility for
holding tape copy,

(¢) Handle on function controller wis too long and
interfered with operation of the keyboard,

~ (d) Operators were unable to rcad last 10 characters
printed without removing tepe from primter, .

(e) Five to seven primtcd choracters word bi_iu*rod
when ribbon reversed dwing printing operation,

(f) Equipment occasionally substituted figurcs for
letters without any particular pattern on both encipher and docipher,

SECRETT
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(g) Eguipment lacked a tape moistener for usc in

G~

pesting copye
(h) Equiprent lacked 2 night light,

(2) It was noted that whencver two adjocent keys were
struck simultaoneously, whichever one made clectricel contact first
zoverned, and the charactéer represented by it functioned, No domage
resulted tc tho cquipment, Upon release of the koys, the noxt characters
struck functioned properly. The only key that functioned where another
was pressed was the rcpeat key.

3, (SEBRET) TEST WO 3

a, Purpose: To determine if the AFSAl: 7 is canable of
continuous operation,

b, ligthod: Two AFSEM 7 stations were osteblished, Operetion
was conducted 23 hours per day for 7 days. Operators of various skills
who had becn trained during Test No 9 worked in shifts, one operator
per mechine with ono operator and one organizational maintenance men in
roserve. Reserve porsomnel pasted copy and performod operations incidentol
to the test, Tactical messages averaging 38 groups in length werc en-
erypted on onc mechine and decrypted on the other, Evcry 12 hours the
function of the oquipment wes imterchangeds, Signal Operotion Instruction
type keylists werc used and key settings changed cvery 24 hours, S8ix
moves of the stzotions were accomplished, two during deylight and four
during derkness, Machines that developed troubles werc cxamined and
subassembly replacements madc by the organizational rcpairmen where
appropriates Failures cnd doficiencies werc rocorded, Effccts on
vehicular electrical systems werc noted,

c. Results:

(1) A totzl of 96,558 groups of traffic was handled in
the 7-day period, Onc cquijment operated conbinuously using method
described above, The other oquipment developed troubles which required
approximately two hours more meirt enance time than the accumulated
seven hours allowable for thc period. ’

(2) Feilures which required subossembly replacenent were:

(a) Camming surface on rot or stepping linkage, which

wes spot welded, broke looscs -SEGRET

il (CE 1552)
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(b) :FSAM 107 casting cracksd,
(c) Timing shaft clutch pin slipped out,

(d) Experimental latch on AFSAM 107 wore, resulting
in looseness of right side of AFSAM 207,

(e) Spring loaded stop pins in base assemblies became
Jammed, :

(f) Retaining rings on spring assembly pivot of
printer unit came loose and allowed drive ring assembly to drop out of
engagement with rotor stepping crank,

(3) Deficiencies noted were:

(a) Rotor stepping contacts required frequent ad-
Justment and were difficult to adjust,

(b) Tape worked out of position laterally when
pressure roller was released during rotor setting,

(c) Tape feed pewl eccentric became maladjusted cnd
occasionally slipped off ratchet,

(d) Rotor retaining iings became sprung and interfered
with stepping contact operating levers,

(e) "One-step advance" feature functioned improperly
when switching from "plain® to "encipher,"

(4) Vehicle batteries, approximately fully charged, were
able to power the AFSAII 7 for continuwous operation from 16 hours to 2
days, depending upon the power rating of the btetteries, before it was
necessary to run the vehiele engine to generate power, After = wock
of continuous operation end consequent deterioration of the battery
condition, the engine was opercted approximately onc hour on and one
hour off in order to maintain a mintmum bottery voltoge of 21 volts,
Cwrent drain et 24 volts dc was 2.5 amperes

Le (CONPEERNPEnh) TEST MO 4

a, Purpose: To detcrmine 1f the AFSAL 7 is sufficicntly

StCRET

he5 (CE 1552)
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b, Method!: 'S-EeREF ¢

- (1) The equipment @%@E&@g@gglgq,@hq transported 60 miles
over paved roads, 70 miles over d¥¥t roadd ard 9U miles cross-country
in each of the following vehicles:

Trucl, 1/b=ton, 4xl. '
Truck, 3/h-ton, L.
Truck, Cargo, 2 1/2-ton, 6x6.

(2) Two of the equipments were installed and transported
approximately 90 miles over dirt roads in full-track vehicle Tractor,
Cargo, T4L3E2 (Appendix C,4), :

(3) Two equipments were jumped by parachutist using
standard jump techniques. ~One equipment was dropped twice by parachute,
and two of the equipments were mounted in Truck, 1/h-ton, kxk and the
truck dropped-using standard airborne techniques. Immediately following

each delivery, the equipment was exsmined for d e and the set was

placed in operation using vehicular power sources Aopendix C.4),

(L) Throughout the test period, fallures attributable to
lack of ruggedness were noted,

¢, Hosults:

(1) As a result of transport in wheeled vehicles, the
following deficiencies were noted,

(a) Partially uscd rolls of tapc expanded and camc

loose in the tape carrier. This disarrangement of the tape caused

the tape to stick in the tape foed mechanism, resulting in overprinting
and poor spacing.

(b) Carrying casc stop spring brokc,

: (¢) Screws looscned, particularly in rotors and
figured wheel, .

(2) No deficiencics attributable to transpért in the
full track vchicle werce noted,

A.6 (CE 1552)
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(3) Mo deficiencics attributable to Juaping or droing
lc cquipment were noteds Equiment operated sotisfactorily ~fter re-
very, In severcl instances, wind blowing in the drop zonc during
xration caused the ribbon to unwind, Onc or the other ribbon spools
7 the #FSAM 7 was free to umwvind ot any given time,

(4) The following cdditional failures which occurrcd
iring the test period were attributed to lack of ruggedness:

(2) Monofil came out of letters cngroved on rotors,
(b) 7Two rotor cores became chipped,

(c) Usc of amphonol linc jlug resulted in broken
irc beceuse plug came apart in morc than onc place,

(d) Spare fusc clip did not spring properly; it
ent and broke,

5, (SEERET) TEST NO 5

a. Purpose: To compare the capabilities and facilitics
ffored by the AFSAM 7 with those provided by cquipment availcoble in
he Ficld Army,

b, Methodt

(1) Tactical messoge traffie; was cnerypted and decrypted
ising both the AFSAM 7 and Convertor M~209} with éperators trained on
oth, Differences in physiecl characteristics, relotive case of opcration
f the equipment and associated systoms maiterial; cepobilitics, ond
‘acilitics were noted and eveluated (Appendix C.5), :

(2) Cryptogrephic Technicicnsy 3OS Code 1805, who worked
laily with CSP 2900 (AFSAM 1, SIGABA) in the post cryptocenter ot Fort
Jragg were given the AFSAM 7 and assoclnted systoms motericl for a ’
seriod of three wecks, Following familiarization cnd sclf-instruction,-
ising instruetional mcteriel furnlshed, they operated the AFSAM 7 dedly,
1endling training mossagos, At the end of the 3weck period, they were
asked to comment os to comparison of the copabilitics and facilitics
>ffered by the twe mochines,

(3) In comnncetion with Tests No 3 and 9, Cryptographie
Technicians, MOS Code 1805, and Mochenics, MOS Code 1801, of tho 66th

SEGRET|

A7 (CE 1552)
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Signal Bettelion (Corps), ~nd 82d Airborné‘Signal Comsany were ~sked
to comicnt on the capabilitics-cnd feeilitics offercd by aFSdd 7 as
compared to CSP 2900.

c, Results:

(1) Using mcthod b(1), above, the following diffcrences
between the AFSA 7 and Converter 14209 were noted:

’

AFSAM 1=209
- Weight, in case 29 1/2 pounds 7 pounds
Size, in ccse 15% x 10" x 1yt 8" x At x 6 1/2"
Power ‘ Elcctriczl, 24— konual
volt, de !
Classification of All classifi-~ Confidential
traffic cuthorized for chtion , and Restricted
handling
Traffic Prosentotion Printcd ond . © Same, cxcept logks
: spaced word ysrovision for
lengths or five-~ figurcs
lotter cipher
groups on 3/8"
wide tepe, ine-
cluding figuros
Cryptopreeautions None Variable spacing,
,required bisection, avelidnnec
of stereotypes,
encryptod indicetors
Average time required 12 minutes - 10,6 minutcs

to set uwp daily key

Traffic hendling rate, 24 messages ~ 5 mMeSSCEes cn-
over extended period, encrypted erypted per hour,
using 38-group per hour, hand-written head~
messoges including ings

huedings

. a

A8 (CE 1552)
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nFSAL 7 =209
Mcchine speed 60 words-pcr- 5 words=;cr-
capability minute key- minute

board

(2) The APCAM 7 had the following facilitics and copuce
bilities not present in the X-209: \

(a) Provision for attachment of oscrator!s light for
night operation. .

(b) Rapid means far accomplishing message headings,
including usc of figures,

(c) "Interchangeable subasscmblics for specd of
meintenance and repair,

(d) Sperc cipher unit and rotor set, which permitted
daily key for two deys to be sot up seperately, . This facility mede koy
chenge ¢ matter of scconds,

(e) Autemntic rotor stepping, using key set loevers,

(3) The AFSAM 7 had the following limitations not on-
countered in the M~209;

(2) linchine subasscmblies, AFSAK 107 and 207, ond
the rotors, werc Confidentiol Serial (Registerced) miteriel and controlled
in cryptochannels,

(b) Signal Operation Instructions keylist moterial
required extraction from Sceret Scriel, master ktylists su.,licd by
Army Security Agency, Current practice permits composing of Signcl
Operation Instructions kcylist material for =209 in the ficld,

(4) The cryptogrephic technicians ~nd mechonics quericd
in methods b(2) ond b(3), above, were of the unanimous opinion thot
the L7348 7 wos superior in 211 respects to the CSP 2900, The
advontages of the aF34ii 7 werce found to be:

(a) Better suited to usc im Ficld frmy, becousc of
lcsscr weight, smallor sizo, greatcr jortability 'nd more rugged

construction. SECRH—
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. {b) Convenience of semi-automatic rotor stepping,
using rotor set keys.

(c) Elinﬁnatiori@f;mqéiicn@nt for variable spacing
and bisection, o o

(d) Lower classification of basic machine, which
would be issued to the field as mon-serial matter.

(e} Better and faster keyboerd, more suited to
touch typing, after familiarization,

(f) Easier to maintein, in view of the subussembly
replacement facility,

6, (SPEREP) TEST NO 6

a. Purpose: To determine the time required daily for
preventive maintenance and operational adjustment, including. key sebting.

b. lethod: Throughout the period of test, the average time
required for daily preventive maintenance and operational adjustment
was noted, ,

ce Results:

(1) An average of 15 minutes daily was required for
preventive maintenance of the AFS/M 7, This included cleaning contacts
on all subussemblies ond rotors,

(2) The averuge time required for dcily operctional
adjustment, including one key setting, was 15 minutes during: dhyhght
and 16 1/2 minutes at night using lantern light,

(3) Initially, it was necessary to augment rotor contact
cleaning materdals furnished with the equipment, An ordinary ruby
eraser was used as o mild abrasive to clean dry rotor contacts, less
frequent cleaning of rotors was required after use of 2 robor contact
lubricant woas begun,

(4) Following equipment deficiencics were noted:

(&) Reoised numerals on stator ring were difficult
to identify during key change.

SECGRET
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(b) Flct contact on Rotor AaGh, Series L5, was
improperly molded, resulting in insufficient contact surface,

Ts  (CONYTEENTEXE) TEST NO 7

s Purpose: To determine suitability of the shock mounts
of the iFSAM 7 and of the wehicular mounting base when instclled in
representative military vehicles to include full-tracked vehicles,

b, iethod: The AFSaM 7 was mounted in Truck, Utility, 1/4--
ton, 4xh, M38; Truck, 3/i4-ton, 4x4, M37; Truck, Cargo, 2 1/2-ton, Oxb,
%1353 Tractor, Cargo T4L3E2; and L-19 type aircraft, A speci~l vehiculer
mount supplied by National Security Agency (NSA) end the:Standard type
nounting MI-791/U were used (Appendices Co6, C,7, and C.8),

¢, Results: Shock mounts on the AFSAM 7 framc ard case and
on both vehicular mounts were satisfactory, The NS/ mount was hcavier
than the Standard type mount and hoad more rigid shock mounts, The use
of the NSA mount reguired the installation of four special fittipgs,
supplied by NS4, on the AFSAM 7 case. The use of lounting WT-791/U
reouired the inst~llntion of & channel plate on the .FSAM 7 case to
mateh the Standerd type mount,

8. (COMPIDENEIAL) TEST MO 8
2s Purpose: To determine if the sguipment can be manpacked,

be bHethod: Two equipmonts in thelr carrying coses were lashed
to packboards and manpocked = totel of 18 miles,

¢e Results: The lashing method prescribed by NSA provided on
unbelcenced load, A new loashing method which provided o balenced load
25 developed during test and is shown in Appendix C.9. Licnpocking of
the cquipment presented no other specicl. problem ond in cach instance
following manpack, the equipment was placed in operation in the field
using either vohicular povcr source or an englne gencretor sct with the
115/230-volt o~c to 24~volt dc powor convorters

9. (8ECRET) TEST NO

2, Purposc: To determinc the averzge time required to treain
an oporotor for AFS M T,

;.11 (CE 1552)
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(1) Twelve men were selected from varlous activities ot
Fort. Bragg and Pope air Force Base for:operator treining on iTS.k Te
The men had HOS Codes us follows: ™ SREE

Two each Pole Lineman, 3238,

One each Intelligence Analyst, 1636,

Two each light Weapons Infantryman, 4745,

Three each Light Vehicle Driver, 4345,

Two ecch Field Radio Repeirmen, 3648,

Two eceil Cryptographic Speciaiist, 4,805,
The men were given instruction in classes of four men each, Each man
participated in setting up a mochine in accordance with the daily keylist
and performing the 36-45 letter check.

(2) Two men, one Cryptographic Specinlist, 4805, and one
ianual Teletypewriter Operator, 4237, each unfemiliar with ..FSald 7, were
given the interim operating instructions and a keylist, They were
instructed to set up one mechine for a particular date and rerform the
3645 letter cheek,

. {3) Twenty men were selected‘i‘rom verious activitios at
Fort Bragg for operator and 1lst cchelon maintenance treining on FSal
7. The muin had W03 Codes &s follows: ,
Four cech Signcl Messcge Supervisor, 1674,
Four each Cryptogrr.phic Specinlist, 4805,
Three each Cryptographic Supervisor, 1805,
One each Radsr Repeir Supervisor, 1952,

Two cach Cryptogrephic Equipment Repoirman, 1801,

Two ezch POWCNM, 1238,
}

Ilu 12 (CE 1552)
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One cach Central Office Supervisor, 1261,

One each Chief Repeatcrmaon, 1187,

One each Intermediate Speed Radio Operator, 4740,
One cach Ficld Radio Repair Supervisor, 1648,

The men were given instruction, as required for px"oficiency, in the
oper2tion of the machine, changing of key, rotor assembly, and encrypted
message handling,

' - (4) Seven men werc selocted, five fram the Fort Bragg
Cryptocentur, and two from ‘irc Scction, CESTD, Bo~rd No 1, OCAFF, for
self-instruction in operction of the equioment and 1lst echclon main~
tenance, = They had MOS Codes ~s follows:

Four ecch Cryptogrephic Spocinlists, 4805,
OUne cach Cryptographic Suporvisor, 1805,
Two eacn Chief Repeatorman, 1187,

They werc instructed to work with the mochine and imterim opeorcting
instructions until they could set up the michinc to the daily kouy,
encrypt ond decrypt traffic, and perform lst echclon maintcnance,

¢, Recsults:

. (1) Using method b{1l), n~bovc, upon completion of 40
minutes of instruction, and 30 minutes practice, cach men sct up the
cquipment and performed the 36-45 letter check sntisfactorily, On the
following doy, cach man repected the operction,

(2) Using method b{2), sbove, the two men required 25
minutes to complete the tc.sk satisfactorily,

«(3) Using method b(3), above, persons with previous field~
cryptographic experience (Cryptographic Speclalists, KOS Code 4805;

Cryptographie Supcervisor, MOS Code 1805; and Cryptogrophic Equlpmc.nt
Repairmen, MOS Code 18013 completed the instruction ond beceme
proficient in set-up, chock of the equipment, and lst echelon maintce—
nance in approximctely 1 1/2 to 3 hours. Others, without previous -
cryptograohlg exporienco, roquired 5 to 7 hours, h

413 (CE 1552)
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(4) Using mthme, the Cryptographic Specialists

wnd Supervisor, ccch skilled in fixed station CSP 2900 operction,
equired approximotely 1 1/2 hours to complete the task, The others,
vith no previous expcrience, required approximetely 8 hours of study
wnd nroctice, ’

10, (GONPEBENEEMEL) TEST o 10

a, Purpose: To dectermine the distance at which acoustical
1oise coused by the ASAM 7 can be heard.

b, Mcthod: APF3.u1 7 wos located inopen end wooded arcas on
yulot evenings and operated in the encipher position, Mrximum distincc
2t which the cquipment was audible wes noted ond comprred with the
istznces over which the idling vehicle engine and o Converter 209
sould by heard,

¢, Rcsultst

Distonce Audible Distonce Audible
Iquipme nt Open Area Wooded /Areca
P37 2100 fect 2000 foct
Truck, 1/4~ton, Lx4 1000 foct : 900 fect
Truck, 3/4=ton, Lk 2100 fcet 2000 fect
Converter, 1=~209 2,400 fecot 2200 fect

1., (mmmi-u,; TEST NO 11

as Purpose: To determine if the ~FSiM 7 will cause electrical
interference to representative communication .and electronic equipment,

be Method:

(1) The 5FS/H 7 was operated on 110-volt ac power in the
same room with Radio Receiver R-270, Interference checks we{'e_made
across the entire frequency range of the receiver with the limiter

turned off,

(2) 4FS/i 7 was operated from a separate 24-yolt dc
pover source within 6 feet of the antenna of Radio Sets iN/PRC-8, =9

SEERET

i1 (CE 1552)
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-10, aN/GRC-9, AN/GRR~5, ..N/GRC~3 and SCR-506, Intcrfercnce checks were
made across tiwe entire freouency rangé of the equipment to determine

the presence of radisted interference, The radio sets wérc then scparated
from the . FS5iM 7 until no further interfercnce vias noted,

(3) (&) . F3ud 7 and Radioc Sct AN/GRC-9, cach opcrating
from separcte 24-volt dc power supplics, were separated until no further
radiated interference could be detected,

(b) The two equipments were then connccted to a
comnon %—volt dc power source, Interferonce checks were madc across
the entire frequency range of the receiver with its antenna connccted
and again with the antenna disconrected,

(4) Method b(3)(a), above, was repoated using Radio Sets
.W/PRC~8 ~9, and ~10; and methods b(3)(a) and (b), above, were rcpeated
using Radio Sets AN/GRR-S, AN/GRC~3 and SCR-506, instcad of Radio Sct
iN/GRC~9,
(5) AFSHM 7 vas operated in closc proximity to Radio Set

/

.';N/ TPS-1D,
¢y, Results:

(1) Key click interference was notced over the entire
frequency band of Receiver R-270 (1250 to. 2500 ke-and 2,5 to 40 mc), '
No motor nolsc vas detected,

(2) Radiated key click interfercnce was noted over the
entire frequency band 2 to 12 mc of Radio Set AN/GRC~9 whon scparated
from the :FSi 7 up to epproximately 9 feet, Beyond 9 fect, nb inter-
fercnee vas dectected, * Radidted ley click interforence was notcd over
the entire frequency band 1,5 to 18 mc of Radio Sct AN/GRR-5 when
soparatced from the AFSili 7 up to approximately 30 fect, No inter-
ference was detected beyond this distance, 4 slight amount of inter-
ference was detected at 20 me with Radio Set /~N/PRC~8 when placed within
L feet of .FSAM 7, This intorferencu wes not objectionablc, No
interference was-det\,ctcd over the entire frequency band of Radio Scts
/N/PRC-9 and ~10, . slight amount of interfercnce wes neted from 20
to 22 mc on Radio Sct All/GRC~3 when placed within 6 feet of AFSAM 7. -
This was not objectionzble, ihen using Radio Set SCR-506 key click
interfecrence was noted from 3,8 to 6 mec and motor noisc 5.4 to 6 nmice

(3) With the cntenna connected to Radio Sct ..N/GRC-9
opereting from & common power source but outside the radisted ficld ns

wel5 (CE 1552)
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determined in method b(2), above, motor noisc was noted from 2 to 12
e, The intensity of the motor noisc begen to decrease after 10 me and
key click interference became more pronounced, {lith thce antenna discon-
nected no motor noise could be detected; howovor, key click was notad
from 344 to 12 mec, From ke to 344 me thore was-a graducl decrensc in
intensitye.

(4) No objcctionable intcrference was noted when using
Redio Scts .N/PRC-8, ~9, or =10, Conductcd key click interforence w»s
noted from 5 to 18 me uding Radio Sct &N/GRR~5, both with antennz con-
nected. cnd disconnected, VHdth the antenna conrected to AN/GRR-5 motor
noise was detccted from 1.5 to 18 mc when the motor was starteds [o
motor noise could be detccted while running or when the antenna was
disconnected from the Redio Set AN/GRR-5. With the antenna conncctcd,
key click and mot ér interference wore noted at.spot frequencics over
the band 20 to 279 mc on Radio Set AN/GRC-3, With the antcnna
disconneeted, interfercnce was undistinguishable from background noisce
‘lith the antenna connected, koy oclick and motor noise werc noted over
the entirc range of Redio Set SCR-506,

(5) No interfurunce ias notud when the cquipment vas
operated at 100 feot and 10 foet from the Radio Sct iN/TPS-1D.

1, (emeRE®) TEST NO 12

a. Purposg: To dectermine if the eccessorics provided
with the .F3:H 7 are suitable and adcquate,

be cthod: In conjunction with Tests No 2, 3, 4, ond 8,
opinions of using personnel wero obtained to determine if the '
accessories provided were adoquate, properly marked, cnd nccessirys.

¢, Results: It vas determined that the acccssorics provided
wore properly markod and necessary. Using personncl stated that the
following additionzl accessorics were required to cnable cfficient
operation and first cchelon maintenance of the «FSiH 7@

(1) .n eccessory casc cquipped with intcrior fittings
to carry and store the following items:

(2) The ac power convertcr asscublys
(b) .. stopping unit osscably,

-he16 (CE 1552)
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(c) Two cipher unit assemblies,
(d) Tube puller,
| (e) Tube pin straightener,
(f) Tape moistening tool. ‘
(g) Cleaning and lubricating moteri-ls,
(h) Spare bulbs for night light and figures shift

light,
(1) Required documerts,

(2) A tube puller,

(3) A tube pin streaightener,

(4) & tope molstening tool. '

"~ (5) Cutter, tape, thimble, Teletype No 72638 or

equivalemnt,

(6) Ruby ereser, or equivalent, for cleaning rotor
contacts, .

(7). Night light,

13.  (conprpENTIRL) TEST NO 13

Ce Purpose: To determine if the AFS/M 7 is sufficiently
weather protected for field use,

b, Method: Tects No 2, 3, and 4 were performed during the
period 1 /pril to 15 May 1953 in the vicinity of Fort Bragg, North
Carolina, Conditions included fair, hot, damp, and roiny weather.
The équipment was instelled and operated in vehicles with and without
tops. .

Ce Results:
(1) The equipnent operated satisfactorily umder canvas

shelter, cnd in the open under conditions of heavy dew and fog, with
the exception thet the gummed side of the tape was exposed to the

4017 (CE 1552)
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weather where it entered the tape chute. Surface moisture, resulting
from early morning dew, ¢cused the tape to stick vith resultent over-

printing ond mis~spacing. The equipment foiled to opercte in the open
in ralnfall, o

(2) 4s 2 result of thé exposure in the open to rain and
heavy dew, the following deficieneies were noted:

(2) Mctol perts correded, perticularly cap screuws
and sheet metal parts of the ribbon assembly,

(b) Sliding contact board swelled, resulting in a
tight fit which interfered with the operation of the function controller.

(3) Machine lacked dust protection, Dust -nd dirt caused

poor contact between rotors and in various contact assemblies, caused
faulty printer unit operation, znd resulted in garbled troffic.

L, &mﬁﬂﬂr} TEST NO I_A
a, Purpose: To determine ease of meintcnance ‘of the oFSM 7.
b, Method:

(1) Throughout the period of test, the following were
recorded:

(c) Number of times thc equipment was out of service,
cause of and remedial action taken far Aall failures,

(b) Special tools and test equipment required for
repair of the equipment, '

(¢) iccessibility of components and easc of mainte-
nance.

(2) Eight personnel ef voricd previous training and’
cxperienee were trained in the field mcinmtcnance of the cquipment ,
Time required to train ¢ ficld meintenonce mon Wos noted,

¢, Results:

(1) (a) The 8 machines used during the 30-day test were
out of service and required subas_semb]y replacement 12 times, Eight

SECRET] .
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addition 1 subessenmbly raplacements made during test wore determined
l&tcr'to have becen unnecaasery, Inoxperienced meintenance personnel
drew incorreet conclusions as regards sourcc of tiouble with the result
that unnecessary subassembly replecement occurrod,

(b) Trowples and failures encounterad, their ceuses,
remedial action token, ~ad special tools rcquired are rccorded in
sppendix C,11, | .

, (¢) In eddition to the tools provided with the cquip~
ment (Ap;LEndix C.10), a tube puller and & tubo pin streightener wero
required,

"(d) The left captive screws in the pr-intcr unit
were inaccessible, The use of sibassemblies mode all other components
acecssible for field maintenance,

(2) Personnel with the following MOS Cod:s required
training periods as indiceted below to trein them in the ficld
maintenanco of the 4FS/M 7:

Job Title . ']‘.DS Code No Training Timc Reqguircd
(')ry‘./tographic Equipment Repairman 1801 3 hours
Ficld mdio‘mpm.rmm 3648 5 hours
Chicf Repedterman 1187 " 8 hours
Polc Lineman 3238 12 hours

15, (OONPTBIMPERE) TEST NOQ 15

ay Purposc:

.

(1) To dctormine if the AFSiM 7 will operate satise
factorily from the power sources for which désigned,

(2) To determine if the AFSAM 7 and its ACCOSEOTY -powor
converter are protected from high voltage powor supply end if excessive
voltago will cause demage to the cquipment,

b, Mcthod:
. (1) The cquipment was operated, using the following power

SEGRET - .
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(a) Vehicular electricel systom, 21 - 26 volts do.

: (b) Battory electrical system with rectificr
charging, 21 - 31 volts de,

(¢) Adreraft clectrical system, 27.5 volts de.
2

(d) Nominal 115-volt, 60-cyclc commercial power
sourcc using thec accessory power converter, 95 - 130 volt s ace

(¢) Nominal 230-volt, 60-cycle commercial power
source using tho aceessory powsr convertcr, 190 - 250 volts ac.

(£) Engine Gencrator PU-181/PGC-1 using the
acccssory bower convertor, 95 - 130 volts ac,

(2) The .FS.} 7 was connected to 118-volt and 20-volt
ac power supplics without using the 115/230-volt ac to 24-volt de powcr
corverter,

(3) The nccessory power converter, sct for 115-volt
operatien, was connccted to 220=volt ac power supplys

¢, Results:

(1) Using method b(1l), above, the AFS/M 7 operatod
satisfactorily, .

(2) During the test outlined in method b(1) (£), above,
the governor on the Power Unit PU-181/PGC~1 failcd and voltages as
high as 180 volts ae werc impressed on the convertcer with resultent
over-voltage on the AFS.ai 7o The AFSal 7 opcrated continuously .
without activation of keybosrd, it the end of 10 minutes the fuscs
had not blown in either the power converter or the JFE.M'7 and the
test was discontinued to cnable ropair of the power units, No
.damage to the machine resulted.

(3) Using method b(2), above, when the 24=volt de cquipe
ment was connccted dircetly to 115-volt oc power line, onc of the line
fuses blew, Both linc fusés blew when the cquijment was connected to
a 220-volt ac power source,

(4) Using method b(3), above, the fuse in the converter

a20 (CE 1552)
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(5) It wes noted that the machines testod operatad
morc cfficiently at approximctely 27 volts dc. Voltages in excess
of 24 volts werc ercountcred only during the period when the vehicle
engine was running and the generztor charging or immediately there-
i'.’.ftCr.

16, (CONFIDENTTRL) T®ST NO 16

2, FPurpose: To determine the sultability ond adcquacy of
power line connectors provided on AFSAM 7 for various types of field
installation, ,

b, Method: Throughout the period of test, sultability and
adequacy o;‘ the power connectors were eveluated,

¢s Results:

(1) The imphenol line plug provided for connoction: of
the power cable to the AFSAM 7 came apart in more than one place, and
ceused broken wires, . simple durable plug with locking device was
required,

(2) The equipment lacked provision for conneqbing power
cable to vehlcular powor suplies. A malc scintilla plug and matching
female receptacle with battery and ground cords werc used for this -
purposs during test, but wverc hcavier duty items than werc requircd,

17. (s&eﬁm') TEST NO 1

a, Purpose: To determine suitability and adequacy of the
interim operating instructions, keyliast and othor systemp naterial
furnished wvith the AFS/M 7,

b, Method: Throughout the test, AFSAK 3208 Pollux Cry,to-
Training Key List - /rmy/Air Force and /FSAG 1236 Interim Operating
Instructions for Pollux Cryptosystems~Joint, were used for the )
operation and mainte¢nance of the equi,ment, Deficiencies were noted,

C. Recsults:
(1) No deficicncies were noted in AFSAK 3208, .
(2) FSAG 1236 was inadequately bound for ficld usc,

Cover lacked moistureproofing, deteriorated when cxposed to heavy
dew, Detalled déficiencies as to content cre included in Ap;endix

B ITtoms 42 = 3. SEGREF-
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18, {GoWPIDiNeIsh) TEST N 18

a, Purposet To determine if AFS/M 7 mcets the requircments
for operation and storcge sct forth in current. dircctives pertaining
to temperature, humidity, and barometric pressurc performance of lrmy
Ficld Forces equipment,

b, . liethod: Arrangements wore made for this board to *
participate in climetic tests to be corducted on the equipment by the
.ir Proving Ground at Eglin Air Force Base, Florida,

c. Results: Results will be forwarded when availoblo,

Le22 (CE 1552)
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APPENDIX B - DEFICIENCIES AND SUGGESTED MODIFICATIONS

REPORT OF TEST « PROJEOT NO CE 1552

NO DEFICIENCIES SUGGESTED MODIFICATIONS
AFSAM 7
1., (CONFIBFNIErH)> Power cable Provide a kit for vehicular

lacked facility for connecting
to 24-volt vehicular power supply

. (Test No 1, Appendix A).

(CONPERBMERAE) Machine lacked

mounting of the AFSAM 7 to
include suitable electrical
fittings, i.e., an easily
mountable receptacle with
battery and ground leads and
a matching mnle plug.

2'
operator nightlight, although
receptacle for it was available
(Test No 1, Appendix i),

3. (CONPIDENTTAL) Case cover con- ° Provide fastening device
taining copy holder would not for holding the cover in a
remain in place when operating sultable position so that
(Test No 2, Appendix Ag. ’ copy is readily visible to

the operator,

Le (GONPEDRENPEE) Cover containing Provide a slotted member as
copy holder lacked facility for part of the bottom front
holding tape copy for decryption clip on the message holder
(Test No 2, Appendix 4), for holding tape with index

marks at a beginning point
and at the end of ten groups.

5, (CONPEIPENTIZE) The handle on Shorten approxiyately 1 inch,
gelector assembly was too long
(Test No 2, Appendix &)

6. (CONPIDENTTAL) Operators were un- Provide means to enable

able to read last 10 characters
printed without removing tape
(Test No 2, Appendix A),

SECRET

operator to read final por-
tion of tape printed.
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10.

11,

13.

U,

3842893

DEFICIENCIES

(CORPEDENPESE) Five to seven
printed characters were il-
legible when ribbon reversed
during printing operation
(Test No 2, Appendix A).

(CONFERENTIAE) Equipment oc-
casionally substituted fig-
ures for letters withoubt any
particular pattern on both
encipher and' decipher (Test No
2, Appendi.x A)n

(-CONPEBENTIZE) Camming surface
on rotor stepping linkage,
which is spot welded, broke
loose (Test No 3, Appendix A).

(GGNPiﬁEﬁTTﬂL) AFSAM 107 casting
cracked (Test No 3, Appendix A),

(6ONPIPENBEAE) Timing shaft
clutch pin slipped out (Test No
3, Appendix A).

(GONPIDENTTAL) Experimental
latch wore, resulting in loose-
ness of right side of AFSAM 207
(Test No 3, Appendix A),

( CONEILPENEF4E— Rotor stepping
contacts required frequent
adjustment and were difficult to
adjust (Test No 3, .ppendix A).

(CONPEEENEEAR) Spring loaded
stop pins in base assemblies
became jammed in base plate
(Test No 3, Appendix As.

SUGGESTED MODIFICATIONS

Modify ribbon reversal ar-
rangament to allow legible
printing during reversal.

Re-examine the spacing of in-
gerts used with fastening
screws, since they were mis-
spaced in casting that
crackeds

Provide better rctention of
¢lutch pin,

Provide more separator clear-
ance between switches in
switch pile-ups and, if fea-
sible, addition~l space for
adjustment.

B.2 (CE 1§J2)
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16,

17,

18.

19 [

20,

21,
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DEFICIENCIES
(CONPEBRNTEAL) = Retaining rings

on spring assembly pivot of

printer unit came loose, al-
lowing drive link assembly to
drop out of engagement with
rotor stepping crank (Test No
3, Appendix A),

(-GONPEDENEFAL) Tape worked out

of position laterally when
pressure roller was released
during rotor setting (Test No
3, Appendix A),

(CONPIDENTIAE) Tape feed pawl
eccentric frequently became
maladjusted, occasionally
slipped off ratchet (Test No
3, Appendix A).

(GOMPEEBNTEAE) Rotor retaining
rings became sprung and inter-
fered with stepping contact
operating levers (Test No 3,
Appendix A),

(CONPIDRNFFAL) "One~step ad-
vance" switching from plain to
encipher functioned roperly
(Test No 4, Appendix A).

(CONPIDBNEEAL)- Partially used
rolls of tape expanded in tape
case during cross~country
transport, resulting in poor
tape advance and blurred print-
ing (Test No 4, .\pocndix A).

(CORFIDERTESE) Carrying case
stop spring broke (Test No 4,
Appendix A%.

SECRET)|

SUGGESTED MODIFICATIONS

Provide improved feed pawl
ratchet design as demonstirated
in factory sample.

Provide either a locking device
for use during transit or in-
structions directing that taps
be removed from printer channel
and gummed down to prevent ex—
pansion during tronsit,

Make stop spring of heavicr
material.
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22.

23,

2L,

254

26,

27,

28,

29,

3842893

DEFICIENCIES

(COMPIDEMEENE) Serews loosened,
particularly in rotors and in
the figured wheel (Test No 4,
Appendix A).

(CONFIPENEESE) One or the other
ribbon spools was free to un-
wind, resulting in unwound
ribbon, especially during opera-~
tion in windy weather (Test No
L, Appendix A),

(EONPEDRNEEM— Monofil came out

of letters engraved on rotor
(Test No 4, Appendix A),

(CONPEEENEFAE) Two rotor cores
became chipped (Test No 4,
Appendix 7).

(GONPIPENPEALY Use of the
Amphenol line plug resulted in
broken wire because plug came
apart in more than-one place
(Tests No 4 and'16, Appendix A).

(CONFEDENPEAL) Spare fuse clip
did not spring properly; it
bent and broke (Test No 4,
Appendix A).

(COMNRIDENEESEY— Raised numerals
on stator ring were difficult

tg identify (Test No 6, ippendix
A

(coNEEIBBHPFAE) Flat contact

on Rotor AAGH, Series 45, was
improperly molded, resulting in
insufficient contact surface
(Test No 6, Appendix A).

SUGGESTED MODIFICATIONS

Provide means for locking screws
where appropriate.

Provide slight drag, in the un~-
wind position, on each spool,

Provide better engraving and
f111 with white durable material.

Provide a simpler, durable plug
with locking device.

Engrave numbers and fill with a
white durable moterial,

Provide quality control through
inspection of rotors.

SEGRET
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30,

31,

32,

33.

3k

35,

36..

37,

38,

SEGREY”

DEFICIENCIES

(GONEIBENEIAE) NSA method of
lashing AFSAM 7 case to pack-
board provided unbalanced load
(Test No 8, Appendix A).

4

(CONPEIPENTIAL) Machine lacked
radio frecuency filtering inter-
ference suppression, partic-
ularly over the 2 ~ 40 mc AM
band (Test No 11, Appendix 4),

(CONPIEEN®EE) Accessories were
inadequate (Test No 12, Ap~
pendix 1),

(GORPEBENTIAE) Cummed side of
tape was exposed to weather
where it entered the tape chute
(Test No 13, Appendix A),

( CONFIBBNEEAE) Tope stuck as

result of moisture (Test No
13, Appendix A).

(CONPIEBNEEAE) Meotal parts cor-
roded, particularly cap screws
and sheet metal parts of ribbon
agssembly (Test No 13, Appendix

(CONPEIDENTEAE) Sliding contact

board swelled as result of
moisture and failed to slide
(Test” No 13, Appendix A),

CCONPEDENTIAL) Machine lacked
dust protection when in opera-
ting position (Test No 13, Ap-
pendix ).

(CONPEBENPETY Left captive
screws on printer unit were

inaccessible (Test No 14, ip-
pendix A),

J

SUGGESTED MODIFICATIONS

Change to technique of lasihing
shown in Appendix C.9, Add ip-
structions and an illustration
to AFSAG 1236,

Provide accessory case; tube
puller; tube pin straightener;
tape moistening tool with cutter;
and ruby eraser,

Provide a means of protecting
the gummed side of tape.

Provide tropicalized tape.

Provide tolerances in fitting to
allow for slight swell,

Provide dust protection where
necessary, particularly at . \FSAM
207 rotor louvers,

T Sy

o e

Provide accessibility holes

-

through left brucket assembly.
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39.

40,

L1,

42,

L3

L5,

3842893

SECREXT™

DEFICIENCIES
{CONPIPENPEIE) Fusing of the

machine and accessory power
converter inndequate for
protection against abnormal
voltages (Test No 15, lippendix

v Ja

(CONFIDENTISE) Machines were
adjusted for efficient opera-
{ion at higher than normal
wheeled vehicular voltage (Test
No 15, Appendix 1),

(-CONPEBENPENEY AFSAG 1236 was
inadequately bound for field
use., It lacked moistureproof-
ing (Test No 17, Appendix A).

] MODIFIC,TIONS

Provide adjustment for optimum
operation at approximately 24
volts.

Provide a more durable cover
trecated for use in the fleld in
damp weather,

INTERIM OPERATING INSTRUCTIONS - AFSAG 1236

{oonPsoRNPiE) Instructions
omit "36-45 letter check group"
which is part of keylist shown
in diagram, Item 1202b (Page
11, Item 1202a ),

(COWREIPENTIZL) Diagram omits
the system indicator mentioned
in Ttem 1202a(6) (Page 11,
Ttem 1202b).

(CONFEBENEERI)— Instructions
lack precautionary comment vo
assure ring is seated firmly
(Page 13, Item 2001c).

(COMFIDENTITE) Document fails
to explain how to disasscmble
and reassemble rotors (Page
13, Ttem 2001),

Add as Item 1202a(7).

Add system indicator to diagram.

After "ring in position" add
"making cert~in thrt it is seated
firmly in place." Reasont In
several instances during test,
rings beczme sprung, did not seat
firmly; with consecuent intérfer-
ence with the stopping notch
pattern.

Rovise Item 2001 to include as-

sembly and disessembly of rotors,
with illustrationes. Reason: This
1s a new tocchnique, and should be

—&EGR‘EPTplained and illustmted,
1
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L8,

4S.

50,

51,

—SECRET

DRFICIENCIES
(CORPITENTTT) Second sentence

is incorrect in respect to Page
13, Item 2002a(1),

. A last sentence
of Item 2002b lacks emphasis
(Page 14, Item 2002b),

( CONFIBBNTFAL Ttems omit
maximum current or wattage
requirement (Page 25, Item
5005¢; page 29, Item 5108,

(CONFEDRNFEAE) Method des-
cribed for replacing keyboard
assembly is more involved
than necessary (Page 30, Item
5202b),

(CONPEPENTTIL) It is unneces-
sary to remove the support
brackets in order to remove
the contact panel assembly
(Page 31, Item 5206a),

(CONFIDBNPIAE) Item 1, is in-
correct (Page 43, Figure 4),

SUGGESTED MODIFIC/TIONS

Make Item 2002a(1) agree with
Item 5006a, which is correct in
this respect., Recson: Fre-
quently, keyboord is dead after
light comes on after depressing
figures key. in average of 15
seconds 1s required for circuits
to reach an operating condition.
The light sometimes can be light-
ed in four or five seconds.

Italicize last sentence of Item
2002b, Reason: It is noted
that elsewhere throughout the
document, emphasis is effected
by use of italics or capital
letters. This sentence is con~
sidered import-nt enough for
such treatment,

Indicate approximate maximum
ourrent or wattage required in
each case, Recson: For cone
venience.,

Revise instructions. Reason: It
is easier to place the sliding
contact board in place over the
control panel, ~nd then position
the keyboard asce.bly,

Revise instructions, Reason:
Simplify maintenance,
Change listing. Recson: Con-

tacts are flat headed,
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NO DEFICIENCIES SUGGESTED MODIFICATIONS

52, (CONPIDENPH) This item con: Make the two documents agree.
flicts with paragroph 2403a{2)  Ruason: To facilitote secure
of AFSAG 1210A which permits operation. .
burial of clagsificntion at any
point in the text (Page 14,
Item 2003b).

53 (CUNFTDENT!&L) Stepping unit Replace Item 5204b with meterial

replacement instructions are substantially as follows: "To
incomplete., They fail to replace the stepping unit, tilt
caution against inndvertent it backward at approximately a
bending of plunger contacts on L5-degree ~ngle ond engage the
the contact panel assembly slots in the stepping unit
(Page 31, Item 5204b) o blocks with the slots in the

mounting blocks on the base of
the cipher mrchine, making cer-
tain that the rotor stepping
crank (Figure 4(16)) fits into
the yoke of the drive link as-
sembly (Figure 4(8)), and lower
the unit into place,

CAUTION: CiRE iUST BE TAKEN NOT
TO BEND THE PLUNGER CONT..CTS ON
THE CONT.ACT P..NEL ,.SSE&BLY,"

54, TCONPIPENEIALL)— Instructions
are lacking on the following:

a. lashing of AFSAM 7 to a
Quartermaster pnckboard.

b. Emergency destruction data
covering keylist ~nd disarrange-
ment of rotors,

c. Vehicular installation in-
cluding mounting ~nd electrical
fittings, ’

" d. Trouble-shooting for '"shift
to figures."

e, Tube selection.
snEcRﬁ—-
o] 2=
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