‘EADQUARTERS UNITED STATES AIR FORCE
WASHINGTON 25 D.C.

oy

~,~AFOAc—s/o N
Sa’celllte to Ground Encryptlon . o daaaeg 196@

- AFDRD—ER

1.. The attached correSpondence has been held in AFDAT without action.

. Conflrmlng conversations between Major White of this office and Major
.Giraud, AFCIN, and between Magor Giraud and MaJor Bensey of your office, .
it appears that if action is to be taken on thls correspondence, 1’5
should come from your offlce. : .

: v2." :Magor Floyd AFDAT Project Officer, is not available for consulta—
.,_tlon ‘at this time, but he has expressed the fact that AFDAT does not
' want to establish a flle on this subject.

‘ 3. .’I‘his letter is unclassified when removed from attachments.

10 Atchs:
_ 1. AF IN 50209 fm USAFSS &£7

: I . 2. AF OUT 6422, fm AFCIN-1Cl (87
TERT Y, PAULSOH ’ " 3, AF IN 15720 fm USAFSS 87

SR usaw . Le AF IN 1414 fm AFBMD (U)
L » aicy, Co 2iecations Systoms Division 5. Ltr fm AFCRQ-RN to AFDAT &7
\Dlrcbtorwte of Com n*un:u;aulonsuElectfonics 6. Ltr fm AFORQ-RN to AFCIN (»S’)

7. 1st Ind fm AFCIN-1C €5)
8. Ltr fm ECD to AFDRQ (&)
9. Ltr fm AFCIN-1Cl to AF(RQ (&)
10. Ltr fm Sys Eng to W. Fromm (£)
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PREVIOUS | EDITIONS OF THIS FORM
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DEPARTMENT OF THE AIR FORCE
STAFF MESSAGE DIVISION

AF IN : 50209 (22 Jan 60) T/R/hph
AGTTON: ORQ CHANGED TO (PAT) (Maj Floyd)(5 Feb 60)
—

INFO @ OAC

AC - PARAPHRASE NOT REQUIRED EXCEPT PRIOR 'TO-CATEGORY B ENCRYPTION
PHYSICALLY REMOVE ALL INTERNAL REFERENCES BY DATE TIME GROUP PRIOR
T0 DECLASSIFICATION-NO UNCLASSIFIED REFERENCE IF THE DTG IS QUOTED
DE RJWFKW

R 212304Z

FM USAFSS

TO COFS USAF

BT

G—Q—N—E—E—D—E—N—r—?—A—%-WRQM ECD/21-1-0212,

ACTION AFDRQ. PLEASE PASS TO AFCAC-S/C FQR INFQO., REFERENCE
USAFSS LETTER, SUBJECT: A7) QUALITATIVE OPERATIONAL |
REQUIREMENT FOR A SATELLITE-TO-GROUND ENCRYPTING DEVICE,
DATED 10 SEPTEMBER 1959. REQUEST THIS HEADQUARTERS BE
ADVISED COF STATUS (F ABGVE REFERENCED ILTR,

BT

1, WHICH

IS OB.

B AFHQ 22 "S5 s 0-309a2 . _m_ ’;n
M.AY Bs“uszlu it EPL.ACES AFHQ FORM ‘ W/ /?_7/‘7 3 3 d{/

5425
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"Rep"odx.ction of this message in whole or im
part 1s proa,bited without approval of tha
. office of primary interest. . (See BOX 10-8). .
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TQOR fbr Satelllt to—qroundiEncryptlng Dev1ce USAFDS* dtd
i : 16 (Atcn l)

D'W. DYER
Colonel CUSAF. # ;

- Chief, Reconnalssance D1v151on
D/bperatlonal Requlremento R

1. ‘Ltr to AFCIN l? Sep 59, QOR for
a“Satellltewto—Ground Encrypting De-
vice, and lst Ind fr AFCIN, 16 Oct .
0059, samé subj (SS: 8271) Orig & 1 cc,
1 pg ea; w/USAFSS Ltr, 11 Sep 59,
. same subj, Orlg & l cc, 2 pgs ea
(ss: 71725 :
2. :Ltr fr AFCIN—lCl 16 Oct 59:‘
- Encryptlon Device for SAMOS, Orig
&1 ccy 1 pg ea°'w/Memo dtd 14 Oct”
'ﬂ,59’ Orlg & 1 cc, 3 pgs ea (S5 8272)

vu

»xcopy-tog‘ AFCIN-lC

SoEU T AT 07352
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. REPLY TO
ATTN OF:

| SUBJECT:

TO:

R #;’;ﬂtgt, ”'*J‘ A z:ew* ‘-x e

T DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGTON 25, D.C.

SEP 17 1959

AFORQ-RN

Qualitative Operatlonal Requirement for a Satellite-to-
Ground Encrypting Device

AFCIN

Request your comments on the attached letter per routing by originator.

flvie O/
AJAMES A SHANNON 1 Atch

It Col, USAF USAFSS Ltr, dtd 11 Sep 59,
Deputy Chief, Reconnaissance Group subj as .abv, Orig & 2 cc,

D/of Operational Requirements 2 pes (S)
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Ltr, AFOAC- S/0, Subject: (U) Satellite to Ground Encryption

JUL 3 41960

ey

1st Ind (AFDRT-ER)

TO: AFORQ-RN

4

The requirement expressed in the Security QOR for SAMOS has been
overtaken by eventse Specifically, there are no known plans for
operation beyond vehicles containing the F-2 sub-system. The
program for vehicles containing sub-systems F-1 and F-2 could not
be delayed to satisfy the security requirement,

~

CIDYD H. D , Colonel, USAF 10 Atchs
Directorate ofResearch & Tech ology n/c
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© 'Lty Fr,AFORQ-RN atd 17 Sep 59, subj: ( ¢) Qualitative Operational

Requirement for a Satellite-to-Ground Encrypting Device.

¢

18t Ind (AFCIN-1C)

Hesdaquarters USAF, Washington 25, D.C.
? ’ ’ 1 6 0CT 1959

TO: AFORQ-RN

1. The QOR set forth in basic communication is supported and concurred
in. The developments of the capabililty identified in this QOR in
relation to SAMOS should not, however, delsy or impede programmed flights
of vehicles containing the F-1, F-2, F-3 or F-35 sub-systems. Develop-
ment of this QOR should be programmed into F-l and follow-on vehicles.
Satisfaction of this QOR might also have some applicability in securing
the man-in~-space program.

2, It is believed that this device should be incorporated into the
requirements for sub-system H.

3. AFBMD is being queried as to bit-rate of both digital and analog data
to be transmitted from satellite to ground in sll sub-system F vehicles.
Your office will be furnished the information immediately upon receipt.
This information will furnish guidance and reslistic regquirements for the
development of encryption devices.

n/c except 1 cy w/d

TAROLD E. WATSON
MAJOR GENERAL, U
DEPUTY ASSISTANT CHIEF OF STAFE»

- TNTELLIGENCE

‘_,/
. S
cint v’

T AR
B

D it ».‘.aim:'d.,’!'

BT 9-350
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ST-J-1-331

MEMO TO: W. Fromm
FROM: Systems Engineering
DAﬁ: 14 October 1959
SUBJECT: F-1, F-2, and F-3 Vehicle Qutput Data Characteristics

This memo documénts the characteristics of the output digital word
from the F-1, F-2, and F-3 vehicles.

F-1 Vehicle Digital Word Data

Bit Rate: 8Kc 54 (from recorder)
4Kc nominal (real time readout)
Word length: 48 vits |
Spacing between Words: ' 24 bit minimum
Bit Width: 62 %12 microseconds
Amplitude: ' "one"bit level *6V to *12V. (8V nominal)

"zero" bit level _6V to —-12V (_8V nominal)

Signal form: ‘T"hree‘level return to zero.

F-24 and F-2B Vehicle Digital Word Data

Bit Rate: 10Kc 20%

Word Length: 50 bits and 5 milliseconds 320%
Spacing between Words: 3.8 to 10 milliseconds

Bit length: 100 microsecond #20% from the leading

edge of one bit to the leading edge of
the following bit.

Duty Cycle per Bit: b0 to 65%

Amplitude: ' "one" bit level, + 6V $10%
"zero" bit level, 6V 110%

F-3A and F-3B Vehicle Digital Data Output of Digital Recorder

Bit Rate: 10Ke %20%

Word Length: 68 bits and 6.8 milliseconds 204

Spacing between Words: 3.8 to 10 milliseconds

£ S :v:..a et ydj-'

g SR PR Y o 2ot E‘— . ) . / Cj%
5123 T35y 7L S0
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Bit Iength:

Duty Cycle per Bit:

Amplitude:

Signal Form:

100 microseconds :20% from the

leading edge of one bit to the »
leading edge of the following bit. RS
Lo to 65%

"one" bit level, 46V #10%
"zero" bit level, —6V 110%

'ihreer:bevel return to zero.

F-34 Vehicle Digital Track Output of Analogue Recorder (double speed readout only)

Bit Rate:

Word Length:

Spacing between Words:
Bit Width:

Amplitude:

Signal Form:

20Ke 219

68 it and 3.1-+ milliseconds nominsal
L milliseconds minimum

20 to 30 microseconds

"one" bit level, +6V "10%
"zero" bit level, ~6V %10%

Three level return to zero

F-3B Vehicle Digital Track Output of Analogue Recorder (singe speed readout)

Bit Rate:

Word Iength:

Spacing between Words:
Bit Width:

Amplitude:

Signal Form:

10Kke 1%

68 bit and 6.8 milliseconds nominal
8 milliseconds minimum

kO to 60 microseconds

"one" bit level 26
"zero™ bit level gv“%%

Tbree level return to zero

F-3A Vehicle Analogue Output of Analogue Recorder (double speed readout)

Performance figures are not available for the vehicle recorder only.
Data below is for a vehicle-ground recording system. Since the vehicle recorder
is read out at double speed, the frequency characteristics are at least double

those stated below:

The overall frequency response of the
-system is such that for an input signal
flat from 30 cps to 100Ke, the reproduced output signal is flat within 40.5 db to
—1l.5 db with respect to the response obtained at 30 Kc.

System Frequency Response:
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Signal to Noise Ratio: The signal to noise ratio of the air-
borne unit is less than 40 db peak to

: peak signal to RMS noise measured over the full reproduced band width.,

Output Signal Amplitude: 1.2V pesk to peak maximum
Outputs: Two analogue tracks are read out
simultaneously.

F-3B Analogue Output of Analogue Recorder (single speed readout)

Frequency Response: 12 Mc wide from 1 to 13 Mc

Signal to Noise Ratio: The signal to noise ratio of recording
gystem consisting of the vehicle re-
corder and its complementary ground
recorder is no less than 35 db peak to
peak signal to RMS noise measured over
the full specified bandwidth. :

Cutput signal Amplitude: 2V peak-to-peak, nominagl

F-3B Signal Characteristics

The signal played back by the airborne unit is a composite and compounded
signal requiring two channels each 12 Mc wide for transmission to the ground unit.
The output from two slternate heads on the scanning wheel of the recorder are
switched to one transmission channel; that from the other two alternate heads on
the scanning wheel are switched to the other chamnel. In other words, the output
from from heads 1 and 3 is carried by channel A and that from 2 and 4 is on channel
B. This gives a time sequence of 1-A, 2-B, 3-A, 4B, 1-A, 2-B, etc. There are over-
lap periods between the channels corresponding to the overlap periods on the tape.
These overlap periods accommodate the time reference bursts. The time reference
consists of 25 usec bursts of a U Mc time at the start and end of each segment of
data. The data 1s frequency modulated with a center frequency of 8 Mc and sidebands
extending from 1 Mc to 13 Mc. Each segment of data plus time reference lasts
approximately 725 usec. The black period between segment is approximately 525 usec.

F. Tenenbaum
FT/GS/jhs

cc: F. Tenenbaum (6 copies)
J«. P. Thompson

H7 7350
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“ewisting. wsaun SAMOS subsyséém F
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s for a digitel type signel, an eventual analag encryption capa‘bilit‘:y
'is also desired, . - PR

.FOR m conmnzm"ii S

CORNELIUS B, McBRA’iER
Colenel, USAF. =
Dcs/6m1¢atlmgs»EieCtx’Q‘ﬂicﬁ
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 Ltr, AFOAC-S/0, 12 Apr 60, (U) Satellite to Ground Ehcryptiongp
' o ¢ JUL 1950

2nd Ind (AFORQ-RN)
TO: AFDSD-AT

1. Do not concur that this requirement has been overtaken by events.
Although the F system launch schedule has been reduced, this office
knows of no current guidance which implies cessation of R&D to meet
the specified (SOR 80-2) ELINT and COMINT objectives.

2. Request you proceed to include the capability covered in the USAFSS
QOR in the development program, since this capability is already stated
as a requirement in SOR 80-2.

3. Your attention is invited to the attached secret message from USAFSS,
cite 19-7-241, dated 20 July. Request you take action on this message
or the reasons stated in paragraph 2 above,

q r
/4
4/ » ¢
//’ u"ﬂ/LL‘Q s (A=K
v { N4

////FRED W. DYER 11 Atch

7/ Colonel, USAF 1-10n/c

[ Chief, Reconnaissance Division Added 1 atch :
D/Operational Requirements 11. AF IN 53464 USAFSS 20 Jul 60

L
5
A
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