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’IOXOF OP iJ DE >UTIES OF JCS
21 FElftKARY 10 56 
• by 

COLONEL O. T. HOLLEY

, ... k PUR *OSE IS TO EXPLAIN, IN SOME DETAIL, 

'. ..-IES OF THE SAGE SYSTEM; AND, LN PARTICULAR, r..

' ' " ” " — ■- ' ■ Ol DEES TO 5 IKE

.-■....... OR . .. CLOS SLY .,n.. THE

r’O-:Vj?-C:CD THAT IT OFFERS THE CAPABILITY TO

■ S OF ...... AIR........ ....... . E&.PONS

• FEIST T11..E IN 1.1..TORY.

I.

■is C. • • RT SHOV.S ALL OF THE COMPONENTS REQUIRED IN A 

■ ................. 2 SYS TEM. THE COLORED BLOCKS DEPICT

!O.. ■, ..PONENTS OF THE SAGE SYSTEM. BY USE OF LARGE 

'ONIC DIGITAL COMPUTERS FOR HIGH SPEED AND VOLUME 

iOt ■ 1 SAGE SYSTEM '■■ ILL PROVBDE Oim AIR

CC ..-..ANDE ■'.TTH THE MASS. OF INFCIULATION NEEDED

SS T ATTACK SITUATION AND MAKE THE NECESSARY

’ . ' .. . ’ is.

' ■' - - , . ■ • . OPERA- •

■ F -MCHTI: HNT ' I? DIVISION COMMANDER
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sup::;? :cts t-::s several direct on centers within

ns . r.’oR or responseality. the air picture

or Th . .. IS SUMMARIZED, CONDENSED, AND IS AVAILABLE

FOR DIE Al! : -■ ANALYSIS AS AUTOMATICALLY PROVIDED FROM

N CENTERS. ANAN/FSQ-8, DIGITAL COMPUTER, AND

X ;soc: T ■..< . ' 1PLAY EQUIPMENT ALONG WITH THE MILITARY 

IF THE OP ... g, . ... .. jg Y

!'• 1S ■ ;)■■■• NOTIONI CENTER THAT THE ACTUAL AIR I ' '.TTL

’..•IL;. . •: F(V .- ;S THE Hl. \ IT OF THE SAGE SYSTEM. THE

■ ' C IDER, HIS STAFF, O E . FING < RE i¥S, 

AND " 1 X..; .-7 DIGITAL COMAL'. MAr.H UP THIS DIRECTION

CI TE ’ .' '....'. '.

T ID / TON. CENTER ACCEPTS INFORMATION OF ZARIED

X XT;'.... FROM MANY SOURCES, AS SHOWN GN THE LEFT OF THE

CIJAiU. TL..1 INFORMATION IS INSERTED INTO THE COMPUTER 

' . ......  I O . ....•'.......

COM ■ •HR TEEN SORTS THE INFORMATION FOR STORAGE, OR 

Pit'V'ESS’IS i . FOR DISPLAY AND ACTION AS DIRECTED EY ITS 

COMP : - - n

’ON Df!; ACTION FRO?.’ TRE O’> '?7! ?a.'.’.‘■■OaN JL, THE
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- . i:.: ■ ■ .’OR iXTEiiCLPTORS FO Au AC H THEIR ASSIGNED

I ASSIGNED TARGETS CAN REFURNISHED

niHECI i. . RONS HAVING GROUND-BASED FIRE CONTROL

SYSTF . SIU AS NIKE AND TALOS.

T. Dll' ’GTTON CENTER IS CAPABLE OF MAINTAINING 400 

........G' - .SIMULTANEOUSLY. AS MAN OF THESE 

r- X .. ; .NTEPCEPTORS ON ?.LSSION. IN ADDITION, 140 

O-. .■ - n.,< M',;s MAY BE AUTOMATICALLY FLOWING TO NIKE

■ . ;o ESLY : TR ■ CS .. 'KYI ESE JT

TO AD.' ' : . DiR'ICTION CENTERS AND A COMPLETE AND SUM- 

- . ' , - 'if'i' ■, ■ V. I I.AT THE . > A 11". ".ON CENTER IS DOING IS 

.IHINC .. ■■'OPT ID FORWARD TO ITS COMBAT CENTER.

.. ; x additional major capability that comes

FROM THE FLEXIBILITY OF THE SAGE SYSTEM ITSELF. SINCE 

R-DAK, THE ...A.;OR SOURCE OF INFORMATION TO A DIRECTION 

CENT::.;, is NOT LIMITED TO DELINEATED AREAS OF RESPONSI- 

HIL". 'r AND RADARS ALONG SUCH BOUNDARIES ARE TIED TO ALL 

D: EC ' ON CENTERS THAT MAY NEED L'.rX’.LuA 11OX, EACH

DJ5EC"' ON CENTER IN EMERGENCE COULD OPERATE IN THE AREZi 

. -• OR, LIKEWISE, WE PONS ALONG A------ '■

■ • ■ ■ '' ■ ...... ■ • S.
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‘ ' os. ' o.si.i.t. . ' ■ - s —d at some red. ced

■ 3 • j 1 ED FOB YOU, i\T.. RAH - D

\ i.XPON CON’ COT ND STILL l-'E MAINTAINED NONETHELESS.

C‘ . E'sITL’S CAN DE . .1LABLE FOR MILITARY USE

\ . HEN THE FIRST FACILITY BECOMES*

■ ... •. - ■ :■ F. O?„ TUTS i ALL* CRITICAL COMPONENTS

<->■■'til- r -■ ‘eave duplexed. the

s. • ■ ESS ' ■ • ’ '■ > »£X COMPUTER, ITS U
pected u.. at? is ;i5Ti'.ted to be less than io nouns 

PE1J •C:.' .. .i'.NA.TE COMMON r’O. IS L'. ’E EEEN PLANNED TO

- .... ' . ■ .

. ■ ■ : ’ ■ . .■ . .? ■ . ■ . 2S AWAY ■’ <

/. v T . . SOME kDIA-

• ■ ■ . . . .■ .OVIILIA IN T..... -......lESIGN ITSELF.
. . ' . . EC PICA.. IN ' ID TO FHE INTEGBA-

I OF THE . '................. I - S - J < ER.

CHART U

T IS CH’’.S i SHOV S A SAGE DIRECTION CENTER FUNCTIONALLY

I TO AA FIRE UNITS - I S .s'- - DATA AND: 

VOICE • STC’S, •...■•••nr.ITlCTSDT!:'. 1 OF ITS RADAR SITES AND
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’’ION Cl-v; 'EE WITH APPROPRIATE DAT -rd 

VOICE COM -I yjcAT1ONS LINKS.

‘ *’■ -T’TIONS OF THE AAOC HAVE BEEN INTEGRATED 

Ri. THE ER-ALL A S . . ... 

AS SEEN JN • . ' DIRECTION CENTER, WILL BE THE BASIS FOR

...........

'• ’ • WS ALREADY BEEN MAE 1 FOR ARMY PER-

',OX: s” '”D EXPERIENCED IN THE EMPLOYMENT

Or’ TEH Ki;;:- EA.’ON.

G POSITIONS RAVE BEEN PROVIDED FOR THEM AT

:' ■' ■ '■ - ME BERS OF . . ............   . -ex piREC-

' . ....x. pR<j,-<L. s .....

CRPTO ;.S. V FORESEE THAT THIS OPERATION WILL PROVIDE AN 

OUTPi OF --ARGET ENGAGEMENT INSTRUCTIONS, ALONG WITH 

1 HE ACCESS...;'/ TARGET DATA, DIRECT TO THE NIKE BATTERIES 

CONCX .ED.

E IN ;GHGH THE PLANNED RELIABILITY OF THE SAGE 

.. ISE remelyhigh, additional communications are 

PROVIDED. . x SHOWN IN BLUE, TO SUPPORT ALTERNATE METHODS 

OF EMERGENCY OPER ATION.



■ ? ,’^tan. t' ■ c- ■ t . operaa ,

c io : < ' . . ; ' wovlD like to apply at for

AIK DIVISION SITUATION DESCRIBED IT; GENERAL

k.
 

■

' ' ' T. Ti'.I SA YE CHART HE USED '• XD I WOULD LIKE TO TAKE

I

Q • •.] I •

■•;■■.. i ■ :v .‘ : :a . o:c.,.;k:.l os'

... _7.L\SE •..ANGER IS SiiO’v.'N TX RED.

i
(' ' T .E. ...IE Ji.ATTE. AES ON TARGETS DESIG-

' ) ' ...Ci /:.! CO...’..I.'.NOER 0'/ TI E STEWART COMMANDER

■> i-. '.2. .

Ov.-'Vl.-’?- ■

)R THE S ' ■ RGETS
; v ■?. :c-'W. RS FOR ATTACK, TO ANY OTHER

■ 1 .!. T. . • . . . ■.•■</• .■ Ti-'C.IATION OF FIRE FC,.

., .'■S W 'LL AS FOR ALL O’T Ti EAPO.X’S.

c.t



t>\PP0RT*6

I OV'Tl.iy

• ■ ■ ■ ' $ FQH ■' I-L ‘ ^TTI ■ M THE 261.. .

■ . . . > IN LIKE MANNER, PRO JES CLE AR BEtjIN SA.-'

TIOX O’'’ ">• -'c C’F ’ .SSPOaS.'3:!.ITY FOR THE OPERATIONAL. CONTROL

OF ALL AC DEFENSE WEAPONS.

r. s\:rri; will concs. ■ xtation.
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O' ATTC. -'.L PLAN FC?. Fl'FLOY.'IE .IT 0? AA WEAPONS

IN THE SAGS ERA

I. I.'. ODUCTION.

The purpose of this operational plan is to establish a 

• thod of employment of AA weapons which coordinates and 

intc tes their effectiveness with all other weapons under 

; he op ■ tier.al control of CINCONAD.

The- plan is devoted to the control methods used during 

the SAGE time era for two basic reasons. For the first time 

in air defense history a system will exist having a control 

capability which can effectively employ all air defense 

w• pons. This capability must be fully exploited. Secondly 

lor c 1 ...ely and economic considerations, there is an urgent 

requirement to resolve the problems related to the marrying 

<>i the SAGE control system with AA weapons. These problems 

are coii.uter programming, communication requirements, and 

the design and procurement of equipment. The finalization 

of a concept of operation, related to the control of AA 

weapons, is a prerequisite to finding solutions to these 

problems.

The plan has been designed taking primary cognizance of 

- . >on, since guns will constitute only a

of the AA wea s il he ! is era. The patter 

.. •; ■::> can be followed for those specific cases where 
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o rational control of AA guns is a continuing requirement.

.. plan will cover CINCONAD’s operational responsi- 

.tics, a brief description of the HIKE and SAGE systems, 

a < aription of the operational control of an integrated 

x.as control system, and an explanation of the methods of 

control of NIKE.
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II. CINCONAD’s OPERATIONAL RESPONSIBILITIES.

The organization and mission for CONAD are prescribed 

by JCS Secretary Memo 688-54, dated 2 August 1954. The 

Term ci Reference in this Secretary Memo state that, 

NCG.T.D will exercise operational control over rll forces 

assigned or otherwise made available by the Joint Chiefs of 

S .iff or other proper authority, for defense of the conti- 

n. United States against air attack." CINCONAD’s oper- 

io .1 responsibility for air defense, in peace or war, is 

further defined by this directive to require CINCONAD to 

exercise operational control responsibility in the execution 

of the air defense function.

The determination oi CINCONAD’s operational responsi- 

lity, and the delcga ion of this responsibility, is founded 

on the basic military doctrine that all forces assigned.to 

e ..ecution of a distinct mission should be under one 

commander, not only to insure unified execution of the 

. Ission, but also to insure a single channel of operational 

control during the operation.
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III. DESCRIPTION OF NIKE AND SAGE.

A. Description Ox NIKE.

1. NIKE Fissile. The NIKE is a guided missile pro* 

..y the Arr.y Antiaircraft Command under the operational 

control - ■ CINCONAD. NIKE I is an 1196 pound rocket missile 

arm'd with three fragmentation warheads totaling 309 pounds. 

.Uh. I ■./ill be directed by ground based command guidance 

■qv: ..-.xi. o intercept high speed maneuvering targets up to 

an a", . itude of 60,000 feet and out to a maximum practical 

rar -e of impact of 50,000 yar< '.gainst a bomber possessing 

ground speed of up to 650 knots. NIKE 3, a modified

mis. ile, will replace tr.c NIKE I missile during the SAGE time 

era. This missile will have an increased range and altitude 

capability, and in addition be capable of carrying an atomic 

warhead.

2. NIKE Battery Guidance System. The guidance 

system consists of an acquisition radar which accepts targets 

.ro.t an air surveillance system and generates information 

for placing a tracking radar on a selected target. A guid- 

anc. radar acquires the missile in the launcher, tracks it 

duri • flight, and serves ans for transmission of

con.rol orders. These rac rs produce present position infor- 

■ . in a computer which supplies the Battery Com- 

.. <• with in or a' ion for ...onitoring the weapon-target
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I
I. intcrc. ption.

3. kike Battery. Capability. The battery contains 

a guiur.nce and a launcher area. The launcher area contains 

.(j.,;- launcher sections. Each section contains four launcher- 

oac ,-s, and each launcher-loader accommodates four missiles. 

The total of 64 missiles will sustain a firing rate of one 

round per minute for one hour.

3. Description of SAGE.

1. The SAGE System. SAGE is that portion of the 

air defense system that provides the means for the semi

automatic processing of data and issues guidance instructions 

or weapons control. The data from the air defense system's 

long-range, gap-filler and height finding radars will be 

transmitted by automatic digital data links to SAGE Direction 

CA-nt. rs, where data will be processed by a high speed digital 

ler. The computer will store and display the current 

osition .nd velocity information on all significant air 

.bjeets within an air defense subsector. Height, identifi

cation, and flight size information will be added as ancil

lary data to furnish a continuous, timely and complete pre

sentation of the air situation. Radar inputs into the
f 

computer will provide coverage down to 500 feet on the per-

j__ .

... incl ’ anned . Ln wi 11 •
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I

a.s.’.i -.ncd >•■ ■■ s to be intercepted. In addition. some 
weapons ’..ill receive launch and mid-course guidance in- i

struct or. fro.. the high-speed data processing computer.

2. Computer Capability. The AN/FSQ-7 of the dl

l’. lion center is a high-speed duplex digital computer which 

will have the capability of processing information on 400 

tracks, of which 200 may be weapons, for which launch and 

: .id-cour. .■ guidance instructions are generated. In addition, 

the AN/FSQ-7 may receive 150 cross-told tracks by. automatic 

di rilal .’ata link from adjacent subsectors. From These 

total tracks, data transmitted to weapons with their

own o dance systems for information and assignment on up to 

14G tracks every ten second period. With the capacity of 

a) action tracks plus 150 cross-told tracks, the assignment 

of 140 tracks to weapons with their own guidance systems in

crease;; the overall capacity and effectiveness of the air 

defense system. This allows the system, therefore, to issue 

targe, assignment and/or guidance instructions to 340 (up to 

200 interceptor targets plus 140 tar. ets for XIXE and/or 

Talos) defensive weapons simultaneously.

3. Continuity o 0 • . ..; on. The SAGE system has

signed to assure the maximum reliability. One factor 

reliability is attained by the duplex computer co.;ci.>; . 

'.’he ■ .r .c.. arra.-'foment cor.Lists o; . - -urate and identical
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cnr-ml ■ which are located in one building and have ccrnjon 

I output equipment. Both input sections of this

C(, b; . bo operating and each will have the same air

nation in formation so that in the event of failure ox 

one, th other can assume the load. One computer controls 

the -action center operation, while the second constantly 

checks for proper operation of the first. The unscheduled 

down time for one AN/FSQ—7 is estimated to be less than ten 

hours per year. This system will be as vulnerable to sabo

tage as any other system dependent upon wire communication. 

iP>\ ver, to minimize the vulnerability from this source, all 

cn.ical facilities have been provided with alternate com- 

,.a. a ion routes. Additional precautions have been taken 

, locating the direction centers away from major target 

...-.as and designing the buildings to be shock resistant and 

contamination proof.

4. Direction Center Organization. The SAGE Di

rection Center is operationally divided into three sections;

.r Surveillance, Identification and Weapons Direction. The 

t . .’ce sections are under the Senior Director. The Air Sur

veillance Section is responsible for collecting, displaying 

and dir inating data from all pertinent sotfrc.es within 

tor and from adjacent subsectors. The Identifi- 

< .. . ctio.: ’aces identity on the tracks established by 
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th.? A..- Surveillance Section. The Weapons Direction Section 

takes ction required for employ.ient of weapons and tne con- 

duct c. the air battle. This section is headed by a Senior 

-,o; Director with provisions for four Weapon Directors, 

earn supervi five Intercept Directors. In addition, AA 

weapons direction positions are presently provided for em- 

ploymer of AA weapons. This number of AA positions can be 

increased to accom .odate more AA weapons if required.

5. Operating Positions. Each operating position 

n a direction center or combat center is equipped, with a 19 

inch Cathode Ray Tube (CRT) for display of the air situation, 

; five inch CRT for display of status or detailed information, 

and a bank of insertion switches. The insertion switches 

permit the operator to select displays, insert data or cor

rections into the computer, or otherwise impose his decisions 

..to the computer for properly conducting the course of an

• battle. Voice-phone equipment is also available for each 

opera.>r position and between appropriate positions.

6. Command Post. Each direction center will have 

a Command Post with a large vertical sun. ary situation display 

.or the commander and his s. . eluding an AA officer. In-

> ividual displ ys for recuirea detailed data will also be
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IV. COi.CEPT OF OPERATION.

CCN.'.D Forces. In carrying out the mission of 

C1NCO1 "D to defend the continental U. S. against air attack, 

operational control ’..'ill be exercised over all forces as

signed or made available to CINCONAD. The forces assigned 

to Ci.-.COL.AD include AA forces assigned for defense of the 

continental U. S.

D. CO'. AD Functional Responsibilities. The Terms of 

Reference also specify tt USAF ADC forces assigned to CONAD 

will provide the air defense functions of surveillance, warn

ing, and control for CONAD.

1. The SAGE system will be the primary means avail

able to CC ' o carry out the functions of surveillance, 

ficai targ< t assignment and/or weapon control.

.' I of these functions will be centrally performed in the 

SAGE Direction Center. The complete air situation will be 

displayed and integrated control of all weapons to be commit- 

. accomplished - facility, This will

launch and guidance instructions to some weapons ant 

t assignment by priority to other weapons which have 

v. oil- own guidance systems. The SAGE system will be capable 

o: properly conducting an air battle within the area of re

spond 'oility assigned.
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consolidated air picture will available to

vided by surveillance radars and ether inputs within the sub-

for consolidation of all available surveillance

AA officer and AA Director in the direction center.

T. -re is no requirement AA surveillance radars for the

weapons which are located SAGE subsector; no

.ent exists for a separate surveillance system for each

defense weapon. The functions ordinarily performed at

the Army Antiaircr Operations Center can be accomplished

by AA personnel at the SAGE Direction Center and using

.*^de available for this purpose.
Joint Control Structure of COXAD. The Terms of

ce state that operational control will be exercised

through Joint Regional or Sector Air Defense Commanders.

Under the concepts expressed in this plan, the Joint Command

extended to the Joint Subsector Commander who will exer-

tional control of all forces.
1. The Joint Air Defense Wing (SAGE) will be the

nrimary operational control element for control Ox the aii

At this command level all weapons in the

subsector will be under the control of the Joint SAGE Sub

ander.
I

10
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D. The of the CONAD control

to attain the highest degree of effectiveness and

including by t

i.. .egr .tion of the control functions, i.e., allocation, com-

.i ;.cr.and employment. The integration of control of all

nnor.s will be exercised at the lowest operational control

element of CONAD with a facility capable of performing this

The aim of air defense, destruction of an at-

force, can best .ccomplished by the efficient al-

ation and commitment n order to achieve

objective the allocation and commitment of each type of

.. upon ust . made considering the use of all others in a

The SAGE system provides this

pability under one co.....under through the facility of the

Joint SAGE Direction Center.

The Joint SAGE Direction Center will control

defense weapons including providing target assign-

.ent to weapons with their own guidance system. Target as-

signment for AA weapons will be accomplished

nee of all other air defense weapon matching within

he entire subsector. Air defense weapon control will, be

ted at : Direction Center.

bility and c SAGE system,
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a. d .ribccl earlier in this plan, supports the concept of 

a. ..ng targets all weapons from one control source. 

T. c- .trol capability o' the Joint SAGE Direction Center 

inu. u . degraded considerably before an emergency method of 

w ap.. ; control will be required. ..’ith dual communications 

rout; ;, both routes must be inoperative before the SAGE Di- 

r.r: Center is unable to effectively employ weapons.

. owcv- • since communications or the computer can fail, al

ternate methods must exist for the control of weapons. The 

. ’.GE system itself provides the first alternate capability. 

T • :»■' components of the air defense system, which

. rdi iy support the SAGE system, also have a limited

.de... ent manual control capability. The various methods 

of control of weapons are designated 'l-.'es of Operation. 

".ere are four modes of operation for control of weapons 

which are briefly described below in order of their effective 

i..■■•>«. (Annex "A” describes these modes of operation in de

tail.)

a. Mode I, The primary mode of operation is 

T. Complete control of the entire system with the 

actions of surveillance, identification and interception

■ large! . . .;ignrr.ent will be performed at the Joint SAGE 

erection Center. Control will also include the dissc.v.i.a-

>n of "States of Preparedness," "Conditions of Warning"
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to radar squadrons and weapon

rcqu

II the primary SAGE Direction

Center is out of operation, the adjacent SAGS Direction

Centers will accept portions of air defense responsibility 

in the disabled subsector. Although this method is less 

effective, it is the second best method to provide the 

highest degree of combat effectiveness.

c. .’lode III. In this mode of operation the 

.rim:, ry SAGE Direction Center and the adjacent SAGE Direction

C. nter do not control weapons. The responsibility for limited 

open cional control of weapons will shift to designated, radar 

sites. The operational control exercised by the radar site 

■..’ill be limited in authority to the imposition of firing re

strictions on designated air defense weapons only when neces- 

ary to protect friendly aircraft. The radar site will have 

capabilit- o assign targets and control manned intercep

ts, but it will not have- the capability to assign specific 

... >: o-- control other air defense weapons. A limited

ility will ex at radar site to pass information, 
f 

.->uch as, track data and identity to its designated weapon 

units. 1

u. . .o.-'c- IV. In this mode of operation weapon »

... .-ate autonomously an-' .10 capability is assumed «.o 
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fu.icL; in "ode-. I, i: or 111 above. Operational control 

by a ;.;aer con' • " element no longer exists and target as

sign: .t is accomplished at the individual weapon site.

4. '.;.j use o' any particular mode of operation may

b< dictated cither by capabilities existing at any given 

;...a? - or ray be dictated by the tactical consideration of 

the air ’ '.tie. In general, the most effective mode of op

era! ... appropriate to the tactical situation and for which 

a cupabi':ty exists will be used. A detailed description 

of th • odes of operation, the emergency and tactical situ

ations which,require a switch from one mode of operation to 

another, and ..he procedures to be followed in each case are

covered in the Annexes to this plan.
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V GEN iRAL CONAD COMMUNICATION REQUIREMENTS.

The following are estimated communication require

ment.- m.ich will be necessery to tie A'. Batteries, located 

in . □ same defense area, to operational control facilities: 

(Detailed requirements will be determined upon approval of 

this plan.)

1. Communications between the Joint Direction 

Cen r and AA Batteries located in that subsector are de- 

.crl. d below. The same communication requirements will be 

necessary be. -n these AA Batteries and a designated ad

jacent direction center to provide a Mode II capability.

a. Two-way digital data communications will 

be required for target assignment from the Joint Direction 

Centers to AA Batteries and for weapon status from Batteries 

to the Joint Direction Centers.

b. A voice communication capability will be 

required lO each AA Battery from the Joint Direction Centers.

2. A voice capability from, designated radar sites 

to the AA Batteries will be required to aid the batteries 

in Mode III operation.

15
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ATC.HX A

OPERATIONAL CCNT11OL MODES

' .is Annex de;: tribes procedures to be followed for each 

o t.. four operational modes outlines in the basic plan. 

I. ASCRIPTION OF WEAPONS CONTROL PROCEDURES.

A. Mode I. The Joint SAGE Direction Center will make 

•-- ■; assignment for all air defense weapons including

long range and medium range interceptors, Bomarc, Talus, 

IKE, and other weapons which may be available. Control o± 

nil air defense weapons is vested in the Joint Subsector 

Comm; ndex- of the SAGE subsec tor in which the weapons are 

lor. cd. Target assignment for NIKE missiles will be made 

,;t the Joint SAGE Direction Center. Weapon status, air 

urveillance data, target assignment and operational engage- 

nt status will all be passed directly between the SAGE 

Direction Center and the NIKE Batteries. The commitment 01 

IKE against available targets in adjacent subsectors will 

be by request of the adjacent direction center and approval 

of the direction center having operational control. Where 

wo or more NIKE defense systems exist in the same subsecto 

coordination of target ass: ; will be accomplished by

AA Weapons Directors AGE ction Center.

The functions of monitoring, supervision and

ANNEX A
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coorc;nation for AA weapons will be accomplished at the Joint 

t r by officer, the AA Weapon Di

rector he AA Weapon Directors Assistants. The AA

officer advises the Joint Subsector Commander, or his repre- 

:cn _ve, and coordinates matters concerning the emplojment 

•.nd capabilities of AA weapons within the subsector. The AA 

V.'ea non Director and the AA Weapon. Director Assistant comprise 

sn AA '.‘/capons Director Team similar to the Weapons Director 

Teams for Bomarc, Talos and manned interceptors. The AA 

'capons Director Team accepts target assignment directly 

fror.; the Senior Weapons Director. The AA Weapon Director 

..lies the target assignment to the battery which is to en

gage the target. The actual target assignment to the battery 

c; n hr made by the AA Weapon Director by selection switches 

:.t .is console. In the event of high concentration of tar

es the computer program may be designed to perform the 

target—weapon matching. In the latter case, the AA '.'.'capo:; 

Director 'ill monitor the computer assignments and override, 

if necessary, in favor of a better target-weapon assignment.

2. The battery will receive the target assignment 

information by automatic data link. The Battery Commander 
will monitor the target-weapon assign;.ent and the actual in- 

of the target by the NIKE missile. The battery

.. 1: ; to the Joint SAGE Direction Center, by digital

Annex A
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data, c weapon engagement status and the ’..capon availability 

stat A voice circuit will also be available for operation

al coordination of target or weapon information, as well as 

for Lr.o dissemination of states of preparedness, conditions 

of warning and states of fire.

3. A less sophisticated deg;ee of control can be 

exercised under this mode of operation for those temporary 

riods of tine when the automatic data circuits are lost to 

certain weapons. This type of control will be exercised 

voice communications only and will consist of target 

assignment and/or directing the states of fire that will 

apply to these weapons.

4. The primary mode (Mode I) of operation will be 

the most effective means of conducting the air defense 

mission and every effort will be made to maintain this mode 

of operation.

3. Mode 11. In the second mode of operation, all AA 

capons located in the primary subsector will be controlled 

by adjacent subsectors. ’ Under this mode of operation the AA 

Director of the adjacent subsector accepts responsibility 

for target assignment to designated AA weapons located in j 
the disabled subsector.

1. The computer program of the adjacent subsectors 

will be designed to accept these additional inputs and provide

Annex A
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t; , - data to assign targets to batteries located in 

ad iuc. ic-ctors. fae AA officer-, located in the Command

; It coordinate activi cs between the AA Batteries 

.. ithix iis subsector and those AA Batteries of the disabled

or,
2. The second mode of operation will be inferior

to Mode I in two aspects:

a. The low altitude capability in the second

.<_■ ... operation will be effective only at altitudes of

00 oct or higher. This is due to loss of gap-filler 

.-..dar.. whicu .*11 not be tied into the adjacent direction 

ci.-n ters.
The second limitation is an undetermined

. ■. The cos put< ■ • a.
• -a its maximum capacity more quickly if it must assume 

responsibility for adjacent area as well as its normal 

. GE . ubsector area. Thus, the adjacent SAGE Direction

inter may su r a degraded control Capability. This pos- 

ibil.ty will depend entirely upon the tactical situation 

existing at the time that a SAGE computer must take on the 

responsibility for an adjacent area.

3. A voice circuit, between the adjacent direction 

ienter a designit^d weapons in the disabled subsector,

'.lilz.ble for operational coordination of target or

Annex A
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r as for the dissemination of stateswea' >n information, as ..eti -s xux
. .......... eoidltioBS of ■ ng, «n<* states of fire.

, j sophisticated degree of control can be exercised under 

th >de of operation for those temporary periods of time

automa.1 16 dftta circuits are lost to cent.:, weapon®. 

This type of control will be exercised through voice com
munications only and will consist of target assignment and/or 

directing the states of fire that will apply to these weapons, 

C. lode ITT.
1. In the third mode of operation the CONAD sur- 

. . . r slt< - a limited capability tb act as an 

Air Defense Direction Center. The radar site, acting in the 

capacity 01 an ADDC, can control manned interceptors to 
vhich :t has communication ties. The radar site cannot ef

fectively control weapons with their own guidance systems, 

such as NIKE and Tales or Bomarc, which are normally depen-

... . instructions from a SAGE Direction Center,

2. To increase the effectiveness of NIKE during 

Mode III, the radar site will attempt to obtain identifi

cation, target acquisition data and target priority. Voice 

cor. unication will be available from the radar site to the 

various weapon sites, including AA weapons, within the radar 

-veillance area. By this means the radar site can

,ne weapon availability, those weapons committed

Annex A
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make a limited evaluation oi : air

situ;.

ior or the defenses in the a

information will be forwarded

Bav tery Commanders.

coma":'1 or

to the appropriate
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In this mode of operation the radar squadron

his authorized •resentative, will be respon-

sible for the

uutho

desi ■;

designation of friendly aircraft based

and identity available to him.

on the

the

pose the temporary restriction "Hold Fire" to

?.<?d weapons. Generally these designated weapons

would be those weapons hav ,arnica cion to the radar

.lode V. In this mode of operation AA weapons op-

utonomously.

the

An SOP

The weapon-target assignment will be

nsures economical dis-

The SOP will insure

as is possible

this mode oi operattor
Target assignment will be made in this mode of

with or without surveillance or

The effectiveness of this function

the ability terv Commander

1 be de-

o obtain



SUPPORTING DOCUMENT NO /

condi l or o' v.-arning, surveillance and identity frost any 

s;., •. . Lch might be available. The AA Battery Coriander

will ... ve acquisition radars available to provide target 

info;- cion, and thus the battery will have limited capa

bility to operate autonomously, even though contact v.-ith a 

surveillance radar site may be lost.



I. definitions of the three states of fire which will

,.PpX , AA weapons during the SAC-3 time period are as 

follows:
A. '.’/canons Free - Fire at any target not identified as 

friendly.
3. a nons Ti ;ht - Fire at any target identified as

.ios tile.
C. Hold Fire - Do not open fire. Cease fire.

I. ,c states of fire under the various modes of operation 

are as follows:
A. Fade I - The necessity for states of fire for AA 

weapons in a subsector is based on the control capability of 

the direction center.

1. If the primary direction center can assign 

targets to the AA Batteries, no specific states of fire need 

signa for the AA weapons in the subsector. Individual 

tar a-t assignment for AA weapons is based on the full knc - 

leo, . of the air defense situation.

2. If the primary direction center cannot assign 

targets but can determine the states of preparedness and 

cone ions of warning the direction center will impose the

ANNEX B
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state-, o. lire on AA Batteries consistent with these condi

tions. This can be passed to the AA Batteries by voice 

co..u : cation.

.3. iode ~ I - Same as for Mode I, except that control

1 -,c exercised by the designated adjacent direction center 

over AA weapons in the disabled subsector.

C. .'odr III - The states of fire for weapons under Mode 

III will bo governed by the last known state of preparedness 

a. , c dition of warning which existed at the time the switch, 

to ..ion ■ III occurred. The states of fire for conditions of 

warning or the states of preparedness for Mode II are as 

follows:

1. increased Intelligence Watch - "Weapons Tight"

2. Normal Preparedness - "Weapons Tight”

3. Increased Readiness - "Weapons Tight"

4. Warning White - "Weapons Tight"

5. Warning Yellow - "Weapons Tight”

6. Warning Red - "Weapons Free," except that the 

radar site can impose "Hold Fire" on AA Batteries. "Hold 

Fire" ill not be ordered for an entire defense but will be 

applied to specific targets, tracks, sectors, altitudes, or 

corridors on a temporary basis as required for protection ol 

. .• • .-nt . aircraft. This temporary restriction is imposed: 

(I) Onl. -hen essential to cbmbined effectiveness of the

Annex
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aii’ d- nse, (2) for the mini:.:ua length of time, and (3) to 

tho 1< :t possible degree. Tempora -y restrictions are auto

r Ina ted 11 communicati —i ■ - .

_i. Mode IV - The states of 

governed by the last known state 

ion of warning which existed at

IV occurred. These are:

fire for Mode IV are also 

of preparedness and condi- 

the time tho switch to Mode

1. Increased Intelligence Watch - "Weapons Tight”

2. Normal Preparedness - "Weapons Tight"

3. Increased Readiness - "Weapons Tight"

4. Warnin'* White - "Weapons Tight"

5. Warning Yellow - "Weapons Tight"

6. ’Warning Red - "Weapons Free"

P.. Cii. ages of States of Fire Bering ,~iode III and IV 

O.jc-rji ion.

1. The AA Battery will change the state of fire 

only if positive determination of a shift in condition of 

warning has occurred. The state o. fire of AA weapons will 

agree- with the condilions o. warning outlined above. All

components of the air defense system will use every means 

. . - . Its .........

.'he AA batteries and designated radar sites will determine

’ r. of warning. Examples of the means available 

for < emining the condition of warning are as follows:

Anne:-: B



■ ... .uMENT NO.

a. Lon" -stance telephone to air defense 

a;(cnc ieS.
b. Tactical ra.io circuits to air defense 

agencies or other military agencies.

c. Monitoring emergency defense broadcasts such

as, C . .LCLRAD, Civil Defense, etc.
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I. Planned and Orderly Implementation.

A. General. When a condition arises (whether it be 

for tactical reasons or equipment failure) that can be cor

rected by directing a shift in modes of operation, such a 

decision can be made and carried out while the communication 

capability still exists to do so in an orderly manner. The 

r: .o . ■'fee tivenefof the direction center to conduct

This Annex describes the various conditions under which 

a sh: from ' -u . ode of operation to another may be re

quired. /Whenever a change in mode of operation is made, it 

. op. .tonally desirable to return to a more effective 

mo-' ■ operation as soon as time and capability will permit. 

I: is possible to foresee tactical situations which may be 

ore effectively handled by a shift in operation, such as, 

.. ?.ri; the conduct of an air battle in one subsector with 

: m. acent neighbors. Computer programs and SOP’s will be

that such changes in operation will pro- 

v. !<■ most effective control system at any time. For 

simplicity the many variables have been divided into two 

broad categories - Planned and Orderly Implementation and 

to. ' ' c Implement.) ..ion by SOP.
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; i :• de.' use1 in a subsector is directly related to the effec- 

tivent ■. the components and communication supporting the 

system. The basis for change from one mode to another will 

depend on the degree of control effectiveness that can be 

exercised by the direction center. Partial or major loss of 

control capability will determine whether control remains 

witii the primary direction center (.Mode I) or is shifted to 

ai.other a,:-..cy (Mode II, III, or IV).

3. ■' । cxi b Illi: les of Mode I. There is considerable

cib . . in ... 1 for the employment of all weapons.-

T/. ■ capability inherent in the SAGE system and the components 

th< .- provic: the Subsector Commander with many alterna

tive methods of weapons employment. Consequently, the Sub

sector Commander need not necessarily shift to a less ef

fective ode simply because of a partial loss of capability 

of the system. For example, a partial loss of capability 

■I At occur if the digital data circuit between the primary 

ci .’ccs Ou center and certain A A Batteries became inoperative.

lie., ever, target ass if.i. co-..' ... still be made by the AA 

Weapon Director by voice communication. In addition, 

"Condition of ..arning" and "States of Fire,” based on the 

current air situation, could be passed to the AA Battery by 

the direction center. The integrated target assignment 

function for all weapons would again be assumed by the

Annex C



•ol function be further deteriorated by the loss of

d 'it. i data circuits to large numbers of weapon units, 

consideration should be given to a shift from Mode I to Mode

II.
C. Shift from Mode I io Mode II. There is also flexi

bility -n the overall SAGE system based on the mutual support 

o', or.- absecto.- by the adjacent subsectors. The Subsector 

Co... a.. ■ can exploit this capability in the event of a major

loss of c: lability in the primary subsector, such a<:

1. Both Cor.'Aitors Cut__ Coms • i cation Operational.

a. The loss of both computers in the primary 

center would ’ ■ major loss of capability in that 

e. ■ •. Ii co:...tunication existed to the batteries and to 

;he aojrccr.t direction center, the Subsector Commander could 

direc., the shift from .Mode I to Mode II.

b. The procedure for shift from Mode I to Mode 

II would be as follows: The AA officer of the primary SAGE 

Direction Center will direct the Battery Commanders to switch 

,o th second mode o o 'n and accept target assignment

o:.. . r. e adjacent direction center. At the same time the 

adjacent direction center will requested by the primary 

or. center to take coi./ol o; the A-A Batteries in the

Annex C



Co. ■' - .catlcn (Dr.tr.) Out..

a. Even though the computers are operating in 

the pri...ury subsector, the data circuit necessary for target 

arsi o’, .tent to AA units could be inoperative. In addition, 

the u- . voice circuit for target assignment might be un- 

satis.-.ctoiy because of numbers of targets and speed of trans

mission of information. In this case it might be desirable 

to ; to Mode II. The decision to shift or remain in 

Mode I would bo made by the Subsector Commander based on the 

tactical situation and the capabilities of the direction 

center.

b. The procedure for shift from Mode I to Mode 

II, in this ease, would be the same as outlined above, para

graph I.C.l.b.

D. :ii ' L from ' I < o .'.oh III. The emergency capa

bility of the radar r. twork provides additional flexibility 

which is available to the Su .-.actor Commander. This shift 

...ight be directed in sue., ct-cs as:

1. Computers Out at Primary and Adjacent- Direction 

Center, Communication Operational.

a. In the event of loss of computers at both 

; ?.o p - ry .d adjacent direction center, the primary di- 

re< ton center .ill direct a shift to Mode III oper.....
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The rad;.*- squadron cor.raander in this case

would be responsible for judicious use of the "Hold Fire"

directive to protect friendly aircraft.

II- r. tic Implementation by SOP.

A. General. When a condition arises that can be cor

rected - shifting mode of operation, but the capability does 

no* exis to do so in an orderly manner, an alternate mode 

of oper. tion must be adopted automatically through SOP by the 

unit af: cd.

B. CoBnunication Loss. In general the conditions which 

require an automatic shift in Mode of Operation are those 

where complete loss of all communication occurs. These con- 

dil ons, loss of communications, could occur during any mode 

of oper.. ion which had been orderly implemented. Automatic 

shift will be accomplished by the Weapon Commander who is 

cut-off from his control authority.

C- S.iiit to Lode IV. Complete loss of communications 

to a higher control element will require that the weapon unit 

immediately shift to Mode IV, autonomous operation, regard

less of which former mode it had been operating under. The 

state of fire will be immediately adopted consistent with 

the condition 01 warning at the time of communication loss.

■ ' hen complete cormiunication loss occur ,

’ who has itrol will immediately attempt

Annex C
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to . lish some means of communication to the weapon

unit. '. ..j.vise, the Weapon Unit Commander who has been cut

off fro/, his control authority will attempt to re-establish 

col, u.aication with any or all of his designates control 

authorities (Mode I, II, or III).

ON 1N3WD300 UNIiaOddOS
Annex C
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5 March 1956

■ " •! 1 • - ■ '' < ■' \ ■ t. I a I ■ ■■ orcs :•

1 .cl
■ e :

■ .nl Control of png Sys 
i ■ Continental Air Def

1 r‘ comolclob aware of th : tec tic pects of this
• ■ ■ I’briefing ■ cfesaity, refute

c p.--,r:nr. of t.-,' -my S: .\l Corps pres ..ration which were at 
wi: a t he , life.

E. E. PARTRIDGE 
General, USAF 
Comma ncer - ir. -Chief
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U.ITED STATES AIR "OP.CE 
WASHINGTON D. C.
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(Unclassified) Continental Air Defense

10: C<. .mandei—in-Chief
Continental Air Defense Co-uiand 
Ent Air Force Base, Colorado

I. 'crences are:

:. JCS 1ES0/252

JCS 1333/235, Page 1327, Paragraph 4

c. JCS 1S29/2C4

.. ..or; luun ic? icrot. Air Force from Secretary
k sc, 21 Jane 1356, v.’/At tachinent

e. JCS 132'3/274

Reference is made to the recent Joint Chiefs of
•■ •■J Force; Ucy Corneil considerations of SAGE 

Ln Contlnen il Air Defense, As a result of
■ rs ti< s, two .. para. aspects of the . •© Lem

■ 1 ■ (a) com mnd arrangements and operas
‘ion; 1 control, an (b) technical aspects, each of v.-liich is 

rented i ■ Sara :y. : - re . • © the La er, the
;• <’-'<!t ■< o. D .ISC has concurred in vic s of the Chairman, 

<■ ;«.s o Staff, (contained it. JCS 189S/2G4) and requests
CINCOiiAD su it a progr: or testing the feasibility and

■ y - ra Lzed con I rol of .... ti-
...Itcric:-- t. *ou; i aa economical iniplemontatiOn of the

( i-. .:. an. ’ ssile .Vaster System, or sc. e modification
■ ■ or ., •' c> cct.iv? ; t il izutio.i oi e antiaircraft

'• i ; in Co.itir.cn'..'.I Air Defense.

3. Copies O. tie .lOKorandur. from the Secretary of Defense 
e roicience d above) are inclosed for yo ■. , 1 <■

■ ■ ' ' ■ fere ces in
’ '• •' ;• . Joint Chiefs Staff
do avails ■ . normal dbann< is.

' -- ' < ■ invited to th© Secretary of Defense
': lil ' ' nts a ;d operational control



; C ' C ■ tai ' ■ r Defense (cont I)

■ • ■ >; 15 Sep tenb>
1 y <• ' I).- . •_ It is reruestcu

1 • ■ . ‘rive his Head-31 kti^usi 1' 6. Your reply should not<■ Chiefs ol S c number.

JAC0B E. SMART 
Ilajor General, 
Assistant Vice

US Ail' Force
Chiex of Staff

1 I os e
,.o "<>:■ See F

<J 21 Jun 56





• --1;' •— C- i, O ("* r- 1
'■ ■'*■ — ■. •••• a ' WtU

f •■” i:*for -■ ,4, ■ "U ’■d io insure 
••• re - ■ conference

■■■ xi
’t youk ‘•C.cnovi'ledrcnent^cment and cements as soon as

-•■ c :General, USAF
k cr' "ar.der in Chief
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^ration of SAGE and’Missile Ih.ster

TO'- r.dor in CMM
C , vinentrl Air Defense Cosu ?. .d 

. .Air Force base 
Colorado Sprit•■•s, Colorado

< I s rec . your 1 mi of 23 July
19 '■ . ■ your Staff to me on 26 July 1956.

; ■ to forwarding comments ec - • details 
'■ ''-..c- on the subjects cov.--.-c ■ in • . . ..-

o ■ the Air re ■ fr« . .' 7 of Defense,
■- i ■■ ■ e 1956, subject: ’'Continental Air Defense*?, it is 
n _ry it the directive by fully understood.

3. ’. reference to the subpr.r:. graph of paragraph 2,
n< ., - first . jne© Is subject of an in terpre—

'..'Me . I de. or : 1 i.eve v.'.s ini . ‘ 1. In limiting- chc 
c NIlfE employ; -M ;.o the SAGE nodes outlined in the 

ini ra of 15 ' 1056, • ... . ■ ..-.'.ioa
■ oi ny use o- . lb ... -. 5G-. c.. er.

.• L’.. , to refer to SAGE- Modes I, II, III and IV of this 
-nt, i su ,st t at your directive require the conference 

details < . ; 3 - in a SAGE/AK/FSG-1
■ Li1 iic..-’ >r several tac. i c Mors '..'hich Might be

i ( ) SAGE is tuITy opcr:, (b) the adjacent sub- 
'■ ■■ - ■ of, (c) g. • ■ ipnal control is dele-

. o < o oi the rt.dar sites, and (d) ’.■•..on none of the 
sribed in (a), ( ), or (c) is operational.

; i? following officers will represent this headquarters 
i ..... ......... .
a.” ■ r t. B. Hamilton.

s/ s. ?.. Lt ■■ r 
u/ S. *t. .’..C . .IiS.’. A

'■ G . ral, USA
Co. .t ending
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O: A CO ' ' ’< ri" cA.:•■ :.• MZrT) CONTROL FOR THE

’ r'----T C/~ AA CAPONS BY THE INTEGRATION OF

: rSSII- l VASTER AND SAGE

I. .TAOP OF OPERATION.
The method oi employment of AA weapons in the SAGE 

, .11 be the assignment of designated targets to individ

ual AA batteries by the SAGE Direction Center through the 

AN/FSG-l (Missile Master) or some modification of the 

AN/FSG-1 system.
2. The AN/FSG-1 will act as a "back-up" for the SAGE 

System in the event of temporary degraded control capability 

of the SAGE System.
3. The primary mode of operation in the semiautomatic 

air defense environment will be centralized control of the 

entire family of air defense weapons to insure optimum 

utilization of all available weapons. The SAGE Direction 

Center with its AN/FSQ-7 computer will receive inputs from 

all data sources having information on friendly and hostile 

airborne targets, and will then select and assign individual 

targets to individual weapons. For weapons with their own 

sop; rate guidance and control systems, (such as NIKE), the 

technical components of the basic data gathering environment 

SAGE and the guidance and control systems will be inter- 

c mnected. This interconnection and the related detailed 

operational plans will be designed to permit maximum weapon
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ncss, and to prevent duplication of facilities.

Th' Wf . on-tar.■ L pairing of AA weapons will be performed 

autorar.ically by the FSQ-7 computer, and the Antiaircraft 

Vi't pons Director in the SAGE Direction Center will monitor 

the a- ; -.i. ent. Targets within AA weapons range will auto- 

r. . ic; ;ly be assigned to the AA batteries unless manual inter 

V'j.ition by an Antiaircraft Weapon Director occurs. This 

insures, as an example, NIKE employment on all hostile targets 

within IKE range unless a negating tactical decision is made 

a..i f<> lowed by positive action by a human being to override 

an automatically gener; 1 ries of commands.

4. To insure reliability and continuity in the primary 

i..ode of operation, the AN/FSQ-7 computer will be duplexed, 

la audition, critical communication circuits, both digital 

and voice, will be also duplexed and separately routed. 

Additional back-up capability for the SAGE System is avail

able within the basic components that support the system. 

The various methods of air defense operation which range 

from fully centralized control by the primary Direction 

Center to autonomous weapon operation are described as Modes 

Ox Operation. The alternate modes can be implemented either 

ior tactical reasons or because of equipment failures. How

ever, centralized control to the maximum extent possible is 

the prime operational objective.
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5. d.linealion of nodes of operation of the air

defenre y,-.t<... Is dependent upon the degree of control that 

can b rci. >y the SAGE Direction Center or by the 

. u»., ... u ng facilities of the overall air defense system.

La. .caily, these modes of operation arc defined as follows: 

... Mode I (Primary Mode) . The Joint SAGE Direction

Cei .er will make the target assignment for all air defense 

v.’. . pons including long range and medium range interceptors, 

Bo. rc, " los, NIKE and other weapons which may be available. 

Control of all air defense weapons is vested in the Joint 

Sub -ctor Coi innder of the SAGE subsector in which the 

weapons . *e located. Target assignment for Antiaircraft 

weapons ill be made at the Joint SAGE Direction Center. 

Weapon status, air surveillance data, target assignment and 

op rational engagement status '.ill be passed directly between 

the SAGE Direction Center through the Missile Master System 

to the Antiaircraft weapons. The FSG-1 will be used in 

Mode I conccptionally as a switching and communications 

central. The commitment of Antiaircraft weapons against 

available targets in adjacent subsectors will be by request 

of the adjacent direction center and approval of the direc

tion center having operational control. Where two or more 

A .lair raft defense systems exist in the same subsector, 

co di- ion of target assignment will be accomplished by the 

A -‘SQ-7 co puter program under the supervision of the
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Ar. tia pans, director J"in the 5AOS Direc-tion Center-1

lunations of monitoring, supervision and coordin

ation >r Antiaircr; ft weapons will be accomplished at the 

Joint 5/.GE Direction Center by the Antiaircraft Officer, the 

Antia -craft ’..’capons Directors and the Antiaircraft Weapons 

D ...• A sts its. The Antiaircraft Officer advises the 

Joint Subsector Commander, or his representative, and coor

dinates . aurn-s concernin" the employment and capabilities 

of A;, .aiiwr. ft weapons within the subsector. The Antiair

craft .'capons Director ri.u the Antiaircraft Weapons Director's 

Assistant comprise an Antiaircraft Weapons Direction team 

similar to the Weapons Direction Teams for Bomarc, Talos and 

r.r .in interceptors. The Antiaircraft Weapons Direction Team 

accepts target assignments directly from the Senior Weapons 

Director. The computer program automatically makes target 

to fire unit assignments, based on optimum operational 

procedures. The AA Weapons Directors monitor computer assign

ments and may override or modify such assignments as the 

situation dictates. Individual targets may be designated 

for . lignment to AA weapons by the AA weapons Director 

- on his console,

'.he fi’.’.- unit will receive the target assignment infor- 

. ..tion via automatic data link. The Fire Unit Commander 

will implement and monitor the target-weapon assignment and 

the actual interception of tl target by the NIKE missile.
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Th, '< re b’n t 1 ill forward to the Joint SAGE Direction 

Ccr. -, by digital data link, the weapon engagement status. 

A vc j ci.-cuii will also be available for operational 

coor . ..-.tion of target or weapon Information, as well as for 

the • emination of states of preparedness, conditions of 

.■arc wg and states of fire and for reporting long-term 

weapon availability status.

The primary mode (Mode I) of operation will be the most 

effective means of conducting the air defense mission and 

every effort will be made to maintain this mode of operation.

b. Mode II In the second node of operation AA 

weapons located in the primary subsector will be controlled 

by an adjacent subsector. Under this node of operation the 

AA Directors of the adjacent subsector(s) accept responsi

bility for target assignment to designated AA weapons 

located in the disabled subsector, insofar as each particu

lar AA Fire Direction Center is concerned. The assignment 

of specific targets to AA batteries will be through the 

FSG-1 and the FSG-1 will function as a switching relay be

tween the adjacent SAGE Direction Center and the AA batteries. 

The computer program of the adjacent subsector(s) will be 

designed to accept these additional inputs and provide data 

for the assignment of targets to fire units in disabled sub

sectors. T.. second mode of operation will be inferior to

Mode I in two respects. The low altitude capability will be
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dcgrac- ci • io the lo.... of gap filler radars which are not

conn- to adjacent direction centers. The degree of 

d ;rac Ion ..'ill vary, depending on the low altitude capa

bility ol the long range radars in that particular area. 

The second limitation is an undetermined factor which will 

v: . .. each subsector. The computer may reach its maximum

capaci ; . ore r.uickly if it must assume responsibility for 

an adjacent area as well as its normal SAGE subsector area. 

Thus, the adjacent SAGE Direction Center may suffer some 

degraded control capability. Tnis possibility will depend 

entirely upon the tactical .situation existing at the time 

that a SAGE computer must take on the responsibility for an 

adjacent area. Voice circuits between the adjacent direction 

center and designated weapons in the disabled subsector, will 

. be available for operational coordination of target or 

weapon information, as well as for the dissemination of 

states of preparedness, conditions of warning, and states of 

fire.

c. :'qgj III. This mode of operation would nor

mally result from the loss of the automatic data link between 

J...GE Direction Centers and the Antiaircraft Fire Direction 

Center, necessitating the transmission of reference data by 

voice communication to the AA Fire Direction Center.

AA Weapons Director in the SAGE Direction Center has 

available to hi... the overall air situation for the subsector

G
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and c- ■ x ^.msaend target assignmen
( defer. . ;ture. It is also possible that communications,

both itonatic and voice, might become inoperative between 

the Il GE Direction Center and the AA Fire Direction Center. 

If this should occur, reference data is transmitted to the 

AA Five Direction Center from the ADC long range rad i con- 

neetc to it. The radar squadron commander will be respon- 

sible for the designation of friendly aircraft, based on the 

air situation and identity available to him, and/or for 

designating hostile tracks, particularly with regard to 

priority. Ke has the authority to impose the temporary 

restriction "Hold Fire" on designated tracks.

d. ?!ode IV. This mode of operation results from 

complete loss <■' communications from SAGS Direction Centers 

and ADC long range radars (digital data, video, and voice) 

to the AA Fire Direction Center. This mode of operation 

also results from the loss of voice communications only 

from the ADC long range radar when the FSG-1 Is operating 

only with inputs from the long range radar (video still 

operating). In cither case, AA weapons will operate auton

omously. The following are examples of those conditions:

(1) Loss of video from the radar sites. In 

this event the FSG-1 system can coordinate target-battery 

pairing by using the battery data link.

(2) Loss of video from the radar and loss of 

the battery data link (DDL). The batteries will operate 

cos. iL.-tcly autonomously in this case.
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p._ ;-'0 ■> CC.."iu PLAN' OF TEST

c •■...■ n co?;troi. cr army aa veapoks by sage

1. irpo e. To test the feasibility and the operational 

de. nd,. . ty for the centralized control of Antiaircraft

rt . through an economical implementation of the SAGE 

;y. m and the Missile Master system, or some modification 

t)>. of, • the more effective utilization of the Antiair- 

cr. units of the Army in Continental Air Defense.

2. C••neral. The initial SAGE computer program is not 

bein', ci ..igned to assign targets direct to AA Batteries, but 

r. 1. r to assign targets to manual AAOC's or FSG-1 F-ire 

Di.- ction Centers. A modified computer program for SAGE is 

planned that will integrate all new air defense weapons, 

i: Iv.din BOMARC, TALOS, new interceptors and the FSG-1. 

The modified program will be designed to assign targets 

direct to AA Batteries. Considering the difficulties now 

b-,ing encountered in computer programming, extra-ordinary 

. fort at a rate of progress greater than is now.being 

ar nevcd is necessary to integrate the FSG-1 (and NIKE) as 

soon as the early SAGE subsector becomes operational. Such 

a diversion of available program .ing effort for this pur

pose will undoubtedly result in further delay of operation 

for SAGE as a whole, and cannot be accepted.

3. Ohiec ti yes.

To determine the !.<•< lical feasibility of

Incl #2 C( ‘ /
t...... li
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j ; j i , z i'.r •* AN/FSQ-7 SAGE Direction Center to make primary 

i-tnmc. • of targets directly to AA fire units through the 

AK/F. ■ * ntiiiircraft Defense System.
To determine the operational feasibility of 

central zed control of all Army AA fire units utilizing 

AN/FSQ-7 Direction Centers and AN/FSG-1 Antiaircraft Defense 

Systems.
c. To determine the operational dcsirability_oi 

centralized control of all Army AA fire units utilizing 

AN/FSQ-7 Direction Centers and AN/FSG-1 Antiaircraft Defense 

Systems.
d. To determine the most economical integration of 

the SAGE and Missile Master Systems through the elimination 

of unnecessary duplication of functions and facilities.

4 Test Program. In order to accomplish the above 

objectives fully, it is considered necessary to conduct a 

series of tests as follows:
a. First, the technical feasibility of the concept 

outlined in 1 above can be tested by preparing a computer 

program, connecting the AN/FSQ-7 Direction Center to an 
AN/l’SG-1 Antiaircraft Defense System (including AA fire units) 

and requiring the system to perform in a manner which could 

. be expected to exist under battle conditions. This operation 

would be considered a laboratory type test conducted largely 

b engineer personnel, and employing a high degree of
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si. ul. dm. I.-or this test we might expect to determine 

an: tp to the following questions:
(1) Can the computer be programmed to make

L,.r ;..'t i n..'c;iis to AA fire units?

(2) Are targets selected by the computer aid 

u . d to AA fire units in an optimum manner under all 

likely conditions oi attack?
(3) Are accurate displays of computer selection 

presea d on necessary consoles in the SAGE Direction Center?

( .) Can m.anu. 1 ■ ride decisions be applied 

to the-- targe >. assignments by responsible Army individuals 

in the .?>/FSQ-7 Direction Center.
(5) Can the target assignments be transmitted 

\ th acceptable time delays and with sufficient accuracy to 

permit rapid target acquisition by AA fire units?

(6) Can all necessary data be exchanged be

tween the two systems with acceptable timings and accuracy? 

ft is estimated that this test could be conducted at 

SAGE ESS (Lincoln Laboratory) during 1958.

b. Secondly, the feasibility test of the oper

ational concept should be designed to determine whether or 

not the principles of centralized control which were demon

strated to be technically feasible on a comparatively limited 

; can l ■ extended to control, under all modes of oper

ation. : 11 \A fire units normally found within an operational
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U i- ’■ ' i <• i-» •

-tor. This tc-.:t can be accomplished by employing 

Direction Centers in to adjacent subsectors, at

1 x .lie Easter Systems in each subsector, at'

j(;i _ mutual fire direction center in one or the other

<,f o SAGE sub sectors and all AA lire units located

in i< ..e SAGE subsectors. The test should provide for

; A .. •fc:.:-.es which overlap SAGE subsector boundaries. The 

t • hould be conducted as complete air defense system 

t. . . c. ployin ; >i: ;ultaneously all available air defense 

we. pons.

(1) Single aircraft, and multiple tracks of

i :1c Ob cts and small formations, attacking at different 

altitudem.

(2) Muitiplc tracks of sufficient density, and 

■ tu.lc variation, to  the simultaneous employing ofper:.it

a ’ available Army AA weapons.

(3) At least one saturation type attack in 

v. h iv full capacity of the entire air defense system is 

t.L : ized requiring the si; uli ancous employment of all air 

n.;c weapons. enumerated above.

( . ECM attacks iaKxrspersed with all of Che 

■ three subpara . . above,

7. r.ierntionnl feasibility tests would be expected to 

> . or rot the . ;.-r -et-to-f ire unit assignment

»;■ " ’ : • tic .. Cent .j.- for all AA weapons arc
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•the opti; w- manner and in sufficient time to 

ax ' •/- >us rai it is estimated 

that . • i could be conducted at McGuire and Stet. rt

Su. .ccior , in 1959.

c. Thirdly, in ord r to deten ii the oper

ir;: lity for the centralized control of Antiaircraft Fire 

. is believed necessary to have a standard for com-

par: . If the foregoing tests prove that centralized con

trol provides effective oix.ro. lion there can be little doubt 

of : t:. v.il dity. However, to conclusively determine that 

<■ ..ralized control is the best method of operation a cosi- 

p .UU'.’C test of the Army's decentralized mode of operation 

i: required. At the present time the Army is developing the 

’ —.lie 7.; ster System to operate in cither a centralized 

i„ . - or . decentralized mode. Hoi over, as each SAGli Direc

tion Center becomes operational with an AA program in the 

computer, the Missile Master ay.items in that subsector would 

I ■ regarded as couple entary rather than primary fire dircc-

u .Lem;: for AA weapons. After the first two adjacent 

Direction Centers b;:co«c op.rational with AA programs 

ilw.r computers, the e rational feasibility tests de

er ibed abov for centralized control could be conducted ana, 

for <-nr narison, the Army mode of operation also could be 

l>- . . f.ily result of uch a co: native test can the

mal d< .-.i rnbility of oi mode ov«r the other be
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~ 't drc-loped to function 

11 ■ '• of attack.

• rw :--?n tatter and Reco'd:.

;; . - '-vis ion should

ere .. < ti s Department of Defense.

7;... 4 >11. ct J ;,.1 : ..id r t 1 should be accoa-

. .it orgar. izaticn c- iprised of approximately 

i . :-c-.er !>.. > i-.. fror both Service .

hires will e develt■_> ( 

, ■ .. . ■ ■ ept and ilans.

; 'JSf. ■ .c.c ri . -sirl to provide USAF 

GC and A>tPC with support by 

and AFC.

1 . The Iter.aT: . en oi Arry .igoncies responsible for 

shvold CGAAA.'1 ’ ; -d Ttopr.i ;»<•<•• ■ of Ar. y RAD, v ith 

- r -(-v • <i ud ■ • v ' • '■ .

c. Such De;>.'.V;.rcnt of Defense agencies as rccoi.- 

led ' ;
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.A .0”. I?.' "GATING NISSILE lASTNG 
into the

. 'P/IRONNallT

G■ •2££2_L. Tnis annex covers a brief description 

i. jrncoduris to be used and the facilities required

'■tt .. io . of the Llisile ’faster into the n.ir... ?.l 

e./iro ..ent. At present, there arc no means in the Air 

i> ret” . t< to exercise effective centralized control 

o GA vv-mzoe:- as ADC Direction Centers are separate from 

Amy . iti-AlYcrift Ornntior Centers (AAOC' . Combining 

t- .o Lwo facilities to nnei cr is a joint Direction 

fVi ' i -o ico ', th the CO AD objective.Co-location 

o>' the T-’SG-l -:d the Manual Direction Center Equipment

■ .-'j~ is actt.-ci-c ~ i fundamental requirement for the 

p.'occrr;.-os outlined herein.

. f t■ t i o’- of "SG-l n a specific area.

iific sxample for the geographical area - 

i. ’if! '< - has been selected to describe

irte rratior.. The procedures to be used and 

■i’iitic rt pi i .! in tin’, rca will apply to all

b. Tne attached map (io. ,i) shows the existi.ij 

i . . s Phi la ’ Tor’s

■•••. ■■■■•• five radar direction centers in this region
. - : “? : . ■ A. TA- will bo equipped vmth

• ' C” . 1 a.. ip ior tic- control c.

• . .le-."OS in Phi i~dolphin



r r:io . .er. t. .c both can be employed in the same air .j-co 

,..rr Ji; r .e -.i.-e of all available v«apuas can be acht.-ved 

by oi .... ..itably located centralized facility that has 

in !. the complete air surveillance picture aad the

ct .ability for control of all weapons. The two locations

h. su.tcd foe establishing the Joint Manual Direction

York City a P'ail-

. .. Sfi?. Map 3.
The radar dLix iction center at Highlands, Sew 

J. r* y ' ’-b; rts the require-. :nt loi' a Joint Manual 

ctj t • Eter in the vicinity of Hew York City. There 

’is. hov..:ve3 , no A), rc iar station suitably located to meet 

r q »ts for the Phila Iphia AA r>apons complex.

•\ new radix site near Philadelphia would raoet AA needs and 

could also rt.o requirements for the use of otner

.... ... th - 1 ■ <>I ' ' 7 re® •“ ’ fOT

M.rvoil ■ nee ar.d weapeyu control facilities could best be 

. area by: (1) .. U ing . -S and new site

a< ■ - p; Ladelp ia as Joint Direction C< iters, each being 

< inped with B'SG-1 aad the normal equipment used at a

■ Direction Center; ^,2) reducing P-54 to gaj filler 

tis its c< t fo 1 c ips bi 1 iiyf (3) 1

’ s radar I '■ Cent ; ■

>. ,i . i. - 'I. .’A of filler radars to

. ... oi' um. ■.
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enters and/or the Air Division

in Continents

tudy will be

area and for

ill be located

additional

c on Centers will



DO ENT NO.
lingual Direction Center

C, on New Facility

7. Chicago New Facility

.'nilidtlpn-ia New Facility

9. To Angeles New Facility

0. Pittsburg New Facility

at of the joint facilities could be used jointly with 

CAA . addition to meeting the military requirements. The 

eight are. Detroit Fuffalo, Seattle, Boston, Chicago, 

Ph... - Ai nd P • . sburg.

c. There ire possibly four present Manual Direc

tion Centers 'P-31. P-5'', P-15 and P-G3) which could be 

■delci.nl <i_ reduced to gap filler status if new facilities 

..re a- t v ted to meet the Joint Manual Direction Center 

critcii . Cert air. of the currently planned ADC gap fillers 

;hpuld bo deleted or redeployed to insure solid 500' cover- 

r. the mere MIKE can be em I. The c i u

iiievtiored i: the overall U. S. ADC radar deployment

are -'.lown. on che -vniched Map 4.

r.:i"vry Description.

Iisit ill/, the method of combining the FSG-1 

and the C-P/.- d w.ll < to locate all operating positions 

(surveillir.C;.-, tra.lti.ng, identity, and control) for both 

the 1 ■ .. ations room. Duplicati-; June--

tic- ■ , 'to or combined. The separate storage



07 ■ " _____________

. _suPrcr»r.:;c b^umekt ho. ' 
pro , an..-bl pirectlQb ------—■----

....... k sho-.-.^ the general layouts of operations rooms

r if. • -• ctor 'nd a standard ADC Direction CenterOx «-l • ■* lUUr ■ w* J

jotnparison with the joint facility. A cost 

anal/; of these facilities is outlined in Annex D.

The Joint Manual Direction Center with the 

;■ ,-1 control of NIKE and GPA-37 to control interceptors 

proven s considerable potential for further combination of 

j.1 x functions. The GPA-37 and the 1SG-1 both

contain id aided tracking, analogue conversion and iden

tity c<, ipment:. Manual functions such as tracking, iden- 

t tv, Surveillance and command are duplicated in hot*, 

systems, A composite system which incorporates all tnese 

functions and facilities into one system can be achieved 

at a ...nt Manual Direction Center which includes an FSG-1. 

A tec. teal study by Research and Development Agencies will 

be required co determine the degree to which this can be 

accomplished.

5
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I • \ •. ■■ ’er rs ’ v ' • SA r

A\' t: 1 ..’,‘iso le Mas'er

The AN FS 1 v•11 fu

. rd servi a ” ark i.n” • e

c . Hi : • 1 < an. I. .!•,’! > SA f

Ti e nr । irv •<• f

, 7 or.' f AA »eap'-ns in ’.he SAGE

c-.g'-a’ed targets to individ- 

ir-c' n Cert er through the

suppi rt the SAGE system 

f *■<?." oorary degtaded

nr ra '1 .r i he semiautomatic 

c cc ♦raltssed control cf the 

en'trt .airily ' o . >• do: vra* s ’• insure optimum

I. . 1 i oi al . . • > । . ’ • - •. T»e SAvE Direction

C it er • : 'T ‘ • 7 c .ill eceive inputs fr< at

11 da'tt •- «-■>•<■ - ' . • ’ friendly and hostile

r r - i o t ar । < • >- *1 p« 1 ’ and assign ir.d i vidua 1

;.rgei s • . 1* v . 1 r »cap • s w’ th their own

. ■ pa r a' e guidnier a * r * ~ ems, such as N i KE) t the

n;< al cm. as-ir <fa ga het mg environ-

i -nt , SAGE ar e g-, ■: r. •.>• 1 syst ems v 11 oe

( ter - c r re<*11 . , 7' * * 'i- * t r at d he related de-

• ;; 1 oi < pe rat* 11 r* t _> '■ * . >'■ os i? r c * pe r it-11 max i i..u»u

v«eap n c 1' i < c i *' er o■ r1 . ■ *■ dupl tca1.1on of f ac 11 itles„

•. - ,.‘.A v.' till be-performed

. r,. •. icallv ■’ ■; ;b‘., . ‘ , a 'he Antiaircraft
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- ' Mo nt.-.. . ’a^tical reasons or be-

■ au ■ of equijwei .. . . ■: :• ee■’ i ralized control

i- maxi nut. oxter* p'ss.ble js * he prit operational

• ■ 'ivc. T < । ■ ; opera’;>>r describe a degradation

• -.tralized control effectiveness, bu operation in alter

nate i.tdes ol operation does r t necessarily mean an equal 

egradati -n of air defense effectiveness.

5. The del ineat i-r ■ dos of . iteration of the air 

defense system is t.'onende .t un-.t e riecree of centralized 

< • n : 1 that can c exercised by he SA F Direction Center

or * he supp'rt .rg f ar ] . the verall air defense

■ ■ . Bastcall . aeration are defined 

as ' ll' wst

a. el Pr ■ ' . Th.-? j mt SAGE Direction

Ce> oy will ' c *;rget a: ; • * f.r all air defense

oar ns including 1 • g rar.p .v <•* r.ed . u.i range interceptors, 

•M.ISC , TA)PS, ’• Kf :i- d t er 'irar ’..Meli ray be avail

able. Cdntr 1 f all a - dole vrapers .s vested in the 

.■ in» Sunsec'-’ < ■ ir.ti SA E su sector in which

the waps ns are 1 c.s ‘ ci . Ta get ass ig.'s.ent for Ant iaircraft 

' caps ns will r.c r e. as the o v SAGE f irection Center, 

status, a surveillance data, target assignment and 
operational er t. it .. i.i , v 11 1 passed directly be- 

Center through the Missile Master 
svsi t •> *’•' Ant .a: rcrni t ■ , p > s. Ti e 7S-.-1 will be used
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< , . 11 y .. s' -, "TIT* 7~ai’<,! comniunie.itions---

, 'f c-.... ■ t « i Antiaircraft weapons against

, i in adjacent subsectors will be by request

(,i ... direction center and approval of the direc-

■ 1 '-’ing r rational control. Where two or more

-.ift ,-fr i systems exist in the same subsector,

<■ .t . -n < . ’argot assignment will be accomplished- by the

t the Anti*
: Directors m the SA<-S Direction Center.

. .. fun< r- . . r. i • or. i.. , supervision and coordin-

a cr .• Ant •.a.rcral’ weapons will be accomplished at the 

Joint SAGE Di recti ! aircraft Officer, th<

A , :a. 'iw; i .i; .-i ’ ir.-cl.us and ' e Antiaircraft Weapons 

i- rec rs ' Arsistan ». The An c <a: rcra i t Officer advises the’

tits his r< presentative, and co-

orb-r; ■ i 1 rr. c •• or ’he e:r-pl< y. cat and capabilities

... subsector. The An■ Lair-

r . .in- .• f ircct a’ ’ ' ■ An’ .aircraft Weapons Director'

A-. .- . s : . . c ■ . . . sc a An ’ u ,. . ; i. . eao ns t-i rection Team

il... lr l be Weapons lire. . io Team for i.G.'.iARC, TALCS and

. . . . rs. . An a craft Weapons Direction

: ,i accepts .argot assigns.', .s d.iccily from the Senior 

leap ns Direct r. The c-nputer pi gram automatically makes

r . * in. .-:-••nnors’s, based • ■>ptimui.. operational

To AA Wear . i' r,t< . s , nit r computer
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.■ci t •.'■rr or r.cdify such assignments as

• ...dictates, '.'.dividual targets may be desig-

। .. i - < .nirem 1 o AA weapons by rhe AA Weapons

JHr.ci throv a the use of intervention switches on his con- 

so I o.

' .ire unit will receive the target assignment infor-

: 10. . ia .'utv..;., i ic data link. The- Fire Unit Commander

■11 lenient ar.d monitor the target-weapon assignment and 

.... . . >y the NIKE missile.

mil will forward to i.c Joint '.GE Direction 

apon engagement status.

A zoic.. circuit '.ill also be available for operational 

c< i" rd ion of target or weapon information, as well as for 

, sen mat inn of states of preparedness, conditions of 

varniag and states of fire and for reporting long-term 

weapon availability status.

The primary mode (IG.de II of operation will be the most 

ffective meats of conducting the air defense mission and 

every effort will be made to maintain this mode of operation.

b. ?.l de 1'. In the second mode of operation AA 

v.capcns located in the primary subsector will be controlled 

*y an adjacent subsector. Under this mode of operation the 

a., Directors ol t he adjacent subsec tor(s) accept responsi-

• ■ • AA -. , ;:ii lo

ir.- d’. iulo,; si.' ec-or, insofar as each particular

5
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Lion Cen er. is concerned. The assignment of

.• . io levies rill through the FSG-1

i til tuict.on as a switching relay be tv- on

i: • » : tn : t S direct ion Center and the AA Batteries.

T • < pnter program of the adjacent subsector(s) will be 

u: . d to accept these dditional inputs and provide data

’ o a'--: i; t’। t of targets to fire units in disabled sub

's.. The second riodc of operation will be inferior to

.. • a spec s. The le w alotudc capability will e

! . rn.. to the loss, of gap filler radars which are not

. clou io adjacent direction centers. The degree of 

.■ n will vary def tiding oi the low altitude capa- 

that particular area.

The second Im italic/.- is ai unde > er.nred factor which will 

. .v -a each su sect r. The cctupu'c-r may reach its i.axir.iu.. 

. : par . 1 acre quickly if it must as.-ui.'.e responsibility for 

adjacent area as well as its nor..al SAGE subsector area.

de; -a 'ed cop.ml capac i 1 ity. This possibility will depend 

irely upon the •actical situation existing at the time

. a SAGE c. pule. take on the responsibility for an

. i.n er.t area. Voice circu: s between the adjacent direct;.:- 

... ■•■al - . n . dl: ailed subsector, will

•• 1- . o i i i c.i . ci: » on of target of wea >

■ , • ll !■ ion of states of
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of warning, and states of fire,

, , • . The facility which will be available

.. .. the responsibility for weapon control in Mode III 

t Manual Direction Center (an ADC radar site - rSG-1 

j This rad. of opera.-on would normally result from 

loss of the automatic data link circuitry between SAGE 

iirect <n Centers and the Manual Direction Center or the 

neffectiveness of the SAGE Direction Centers ,o 
.... , . c< i ■ ■ iaer case, and if

voice c-. unication circuits still exist between the two 

laci.ities, the AA Weapons Director in the SAGE Direction 

Center has available to hit: -ho overall air situation for 

(he subsector and he can recommend target priority to the 

inv 1 Direct('n Center. The SAGE Direction Center can 

des:-, ante the states of fire for AA weapons (Weapons light. 

Wenpens Free, Bold Fire) if voice circuit exists. In either 

case in this rode of operation, the target-weapon assign

ment will be made at the Manual Direction Center, The 
Manual Du ecu n Center Commander Will be responsible for 

s resignation of friendly aircraft, based on the air 

sit it.ion and identity available to him.

d. Mode IV. This mode of operation is autonomous 

by AA Batteries. The Battery Co; landers make 

nt . Ar. S( ’ 11 aid in piovioiu.,

... ...

7
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sup?crt;;;s do:uxect mo.

. J ■ insure as near a uniform target-weapon assignment 

■ , h .. under this mode of operation. If a vu.ee ■

r. ir,.„ . m being between Batteries and the Manual Direction

i nt ■ :tes 01 .ire can be designated by the Manual Direc-

1 ,n r nter.
G. This paragraph describes the various conditions 

> Kier ■ rich a shift fror. one mode of operation to another 

may b required. Whenever a change in mode of operation is 

tide, j is operationally desirable to return to a more ef- 

, . , . ... operation as soon • nr.a capability

. . . . . to • ■ tactical situations

,, more effectively hai . d by a shift in oper-

ion ;uch as, sharin . the conduct on an air battle in one 

tibsr- <>r with its adjacent neighbors. Computer programs 

and SOP’s will be required to insure that such changes in 

deration will provide the post effective control system 

at any time. For simplicity the many variables have been 

divided into two I road categories - Planned and Orderly Im- 

plci:. at ion and Avr oi v ic Imolcmcr. t at i.-r. by SOP.

a, Pla-ned and Orderly Inplcmentation.
(1> General. When a condition arises (whether 

, . ;<»r tactical reasons or equip; cm failure) that can

r .eel cd bv direct in--, a ' f ■. in .odes of operation,

ision de . t carried ou while the conuauni-

< < p. 1 .y e:: - I : to do sc in an orderly manner.
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nuon.-l ef feetivencss of the direction center to 

i ns© in a subsector is directly related to 

.civeness of the components and co... .unicat 10.-. .p-

por mg system. The basis for change from one inode to 

no ’-.'.’.- will depend on the degree of control effectiveness 

. .. can be exercised by the direction center-. Partial or 

r I0.-5 of control capability ’..'ill determine whether con

trol rc rains with the primary direction center tllodc I) or 

is .*■. if ted to another agency (J'.ode II. Ill, or IV).

f'g) Pit—tlr lities of .'I de I. There is con

sul cable flexibility in Mode I for the employment of all 

weapons. The capability inherent in the SAGE system and 

the components thereof (manual Direction Center) provide the 

subsector commander with many alternative methods of weapons 

empi .yrient. Consequently, the subsector commander need not 

necessarily shift the entire subsector to a less effective 

mode simply because of a partial loss of capability of the 

system. For example, a partial loss of capability might 

occur if the digital data circuit between the primary 

direction center and a Manual Direction Center (radar site 

.SC 1) became inoperative. However, target priority coula 

still be made by the AA weapon Director by voice communi- 

c:>' a. In addition, "Condition of ’Earning" and "States of 

■ based c.i. tiie current air situation, could be passed

tion Centei .rection Center.

q
* r

-.11;
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'(■ , iir- jt at• ■ i ;-..ir.;ent function for all weapons

on ,.un be assumed by the SAGE Direction Center when

,. circuit as restored. Should the control function 

f .. her deteriorat by the loss of digital data circuits

.> .r . ..mbc. of '•capon units, consideration should be 

Ivor to a shift iron ”.ode I to Mode II.

(3) Shift from Mode I to "ode II. There is 

ability in the overall SAGE system based on the 

ui. < lipport of one subsector by the adjacent subsectors.

T. ector commander can exploit this capability in the

/. . of . .. i.-.r loss of capability in tee primary sub- 

sector, such as:

(a) : ; i'5 Out, Communication

Operat tonal.

1_. The loss of both computers in

•he primary SAGE Direction Center would be a major loss of 

cap; -ity in that subsector. If communication existed to 

the icrie. and to the adjacent direction center, the 

subsector cot.-: tinder could direct the shift from Mode I to 

Mode i1.

2. The procedure for shift from Mode 

: to Mode 11 would be as follows* The AA Weapon Director

<,f 1 ■ primary SAGE Direction Center will direct the Battery 

I . . li. to the second mode of operation and

. t ....si... ' iT fro: the adjacent direction center.



qw i the primary iircction center to take control of

t ■. '.A ,• ric-s m tin- primary sub. sector,

.(4) Shi f -_ f .*>■___ J__2_ 1 to lO^-e Hl. Tile <•. .cr-

v ; .ility of tin Manual Direction Center (radar site/ 

.1 co / provides additional flexibility which is

su ssector commander. This shift might be

<i. cu-d tn such cases as:

(a) > 2. r>' • _LLL-’: e . io:. Center Cor..;>u ter.

-■ r... ■.uc;.,.'ion (Dn ; O- h; '.ml Direction

Cp.: I er.

1. Even though the computers are

• tin in lh< pr i .ry sub. i c L< r, the data circuit neces

sary for target assignment to a Manual Direction Center could 

non.-rntivc. In addition, the use of voice circuit for 

....... >ritj mi ht be unsatisfactory bc-

c. • o. numbers of targets and .peed of transmission of 

i..for. . ion. la this c it might be desirable to shift 

.iir. 1 Direction. Center to /.ode Ill and the SAGE 

Dir cii Center designate . ..c states of fire for the area 

su; rvl: -1 by the Manual Direction Center.

2. The decision to shift or remain 

lode I would be made by the SAGE Subsector Commander

.. •• 1 icticil -.itu./i.-u tad on the capabilities of

o i r <■ ■ > c ■ ■ r.
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(:..) Co jit.'rs Out ac Pr ;..:ry and Adjacent

J > i > ■. • f ■ i ion Cent <r, Communication Operational.

1. In the event o£ loss of computers 

at liotdi ..... prim ry and adjacent direction center, the pri

nter ill direct a shift to Mode III oper-

aI ion.

.. .

(1) General. When a condition arises that

c ... bi corrected by shifting node of operation, but the 

c. bil ty does not exist to do. so in an orderly manner, an 

altcmat. mode of operation must be adopted automatically 

through SOP by the unit affected.

(2) Co -.un lent i or; I.o is. In general, the

<. .■><] i i ions v.hich require an automatic shift in mode of oper- 

on are those where complete loss of all communication

occurs. These conditions, loss of communications, could 

o ur during any mode of operation which had been orderly 

i jlemcnted. Automatic shift to the next best mode ol’ 

o ration for v.hich a capability exists will be accomplished 

, the ’..capon Commander (Manual Direction Center or Battery

C .uwder) who has been cut-off from his control authority.

(3) Shift to ..lode IV. Complete loss of 

ations to a highc control clement will require

... ... de IV, auto-

■. tion, r.. "..rdl o. which for; .r mode it had



..dopl< cba. ••is ent with the condition of warning existing at 

the li of communication loss.

(4) Procedure. When complete communication 

loss occurs, the commander who has lost control will immed

iately attempt to re-establish some means of communication 

to tli -capon unit. Likewise, the AA Weapon Unit Commander 

ho h:-- been cut-off from his control authority will attempt 

io r -establish communication with any or all of his

designated control authorities (Mode I, II, or III).
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TO:

.3 of subject meeting held at 220 
York City, to be used for your information, 

f ' z'.'. or action as appropriate. is customary a brieiing
-Even by Ko stern Else trie on the ito: s normally covered by the 

.bus and Progress meting. The problem areas are covered in tho 
:.vidual itoms of these minutes.

1. tach cd

2. Tho funding r.-gnir.-.d to continue Schedule „'6 or to complete 
store already started under previous schedules may offer seriou- 
Ticulties. This is a particularly serious problem in the construe- 

-,-j o>—i. S< it .j of construction arc required in th© early s.ic-- 
“ ■’ that v..L .s: is. .ediataly funded, will causo slippage in the firet 
, al.' of two DCs and a CC. The total problem of construction io 
tre bed in some detail in item U-57-1. We can easily find oursalves 
1.. ...u position of having spent many millions of dollars for a sy-v...; 
f. j.a which the exp stud air defense improvement can not be realized 
al -.Pedaled for lack of a relatively BirJJL number of dollars for 
o .11 but essential items.

op-n in ths attached minutes will 
ida for tho next Phasing Group Meeting to be

!. Representatives of concerned 
■cd to report current status at this 

ting will not bo 
■iso in the interim in which case 

;h organization will bo adviced.

3. Those it... s ra..-inin;
constitute the 
h.ild 1U August 1957 at 1000 hours 
erg.-nizations should ba preparef 
i.. t r.acting. Additional no tic- of the noct k:

1 T,

ling oi _ Z., 1..' . .S
U. C., Sc Hous 798 and 73'. Ito tan . ' :’.on 
er th revel:.lion of its uontcnU in any ai.-r 
to any unauthorized person is prohibited by I •' ■“

Lt Colorpl, US. J:
Deputy Chief, ADES Project Off;

not cl;-' sified wh n ait.ichi.i •
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■ > ; ■ rpfice is in receipt of a letter dated
•bruary 1957, signed by Lt General Irvine,

. . EQ ' SAF, on the
.. . i of effectiveness of Weapons System Phasing 
Groves. Based on participation by personnel of

■ lr. large' numbers cf phasing group meetings, 
list of observations has been formulated, which 

if carefully followed, should make this phasing 
11 others more effective. These 

observations are listed below:

1. Group effectiveness is greatly affected by 
lack.of agressive follow through action on 

part of participants. This is often 
true on items involving joint responsibility 
of several agencies.

’Tn:preparedness of participants to furnish 
timely and comprehensive answers to questions 
pnrtaining to their areas of responsibility 
is often apparent. This is true despite 
prior notice being given on specific items 
requiring attention.

3. Inaccuracy of information is often a source 
of major difficulty. Agencies often tend to 
be optimistic. This over optimism frequently 
precludes establishment of special "get well” 
actions and results in serious program 
slippage.

4. Continuity is often lacking. Gome commands 
unnecessarily rotate personnel attending J.1G 

ms reducing .er ill . vmess.
Seme agencies do not provide regular representa
tion commensurate with the importance of a 
. articular weapons system.

5. In s • ■ ... nt on
unimportant problems. This reduces the amount 
. ■ . remaining for important problems.

. while sente groups publish . Lnate meeting
t:ii antes e:rpeditiously, others require excessive

...
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-rites often do not point the finger at a 
pecific individual or organization responsible, 
or th ■ Pion on particular items. Meetings 
close without making it crystal clear who must 
take specific action.

:ombat 
rates on their respective weapons 
This information is readily 
and should be reviewed at each

Many groups do not keep abreast o: 
readiness 
systenis • 
available 
meeting.

assi ning responsibility, minutes frequently 
fail to refle<- -as line for certain necessary 

1st a target date.

. e representatives leave the meetings before 
j coi •’ . . • . • • they feel that they are

on'1 y responsible for or interested in one or 
several specific items. Yet after leaving, 
items often arise in their areas of responsi
bility.

Discussion on important problems is often 
def -rred or in some cases not even tabled. Th: 
is particularly true on items being studied or 
considered, by a higher authority. In numerous 
cases discussion by the group and resultant 
recommendations to higher authority would have 
been most valuable.

Minutes often lack an overall statement explain
ing the resultant impact on combat readiness 
imposed by the detailed problem. Personnel often 
in a position to assist with the problem are many 
times not sufficiently familiar with the special
ized technical details to realize the impact.

Groups dealing with weapon systems which directly 
affect other weapon systems are often not adequate
ly familiar with mutual problems and.resultant 
joint impact. More thorough cross coordination 
between such groups could increase effectiveness.

1U. Come organizations have personnel who must cover 
several related weapons systems as several 

iter and bombarexent types. This should be
• ing »s.

orious problems often exist, yet they are not 
iU-Ouuccg to . .c .roup by agencies who should be

aware of such situations.



c-y-;: actio:
E.F. Ci> C Cj l-T :»0

it;-".; „6, T -55-70 (Unclassified)

___ ~<t. Presented.

Ii. .■ nd locations of required radio buildings must be checked n- 
nst nntz-nm separation criteria so that construction may proceed 
..cnedule.

■.

. iC, AFIB, P.ccc AFD, AMA's

C.
In a presentation made by Col. Huey of He. ADC iw was staves, that 
.-.ite concurrence letters had been sent to the AFIR's for all 
~rour.d-to-air radio sites through Sector 12 (Grand Forks). how
ever, actions by Hq. USAF, AFCIE-CS have caused unnecessary delays 
by requiring resurveys in accordance with RAFD criteria. These 
actions were contrary to Eq. USAF ADCCE-EE message Ijoet, 25 i-exrch 
1557 nr|d have caused funding to be deferred by aq. USAF. Col. Huey 

, r .de a complete investigation of all known xactors axxccving 
funding a-.d construction schedules of SAGS ground-to-air radio 
sites through FY 1958, copies of ’.hich have been made available 
to Aides and the ADES Project Office. This information has not been 
included in its entirety as intended due to the uncertainties of 
FY 58 funding.

D. Forecast C’c^nl-.-tion of Act-'*’*

Indeterminate (Construction depends on release of funds by Eq. 
USAF, see also Item No. 3-57-2)

E. "
If SAGE ancillary facilities, such as ground-to-air radio arc not 
available on schedule, huge Air Force investments will not be 
fully utilised and the operational date of SAGE sectors delayed. 
It is imperative to complete on schedule those sectors which have 
been started.



.... :.fi<1->ntial)
supports cxcke.t w

A. Frrfy-'jn ’ r.t.qd
Into vai.i- ■. ci" new weapons into the SAGE-equipped Air Defense 
T,nvi ■ mscnt..

B. Act-J' T-CS.

Hq. CMP, ' ARDC, APGC and A. IS

C. /.cj.; o:. J e . i. Tdicn

> ■ ........ for the revis< loyaent
for weapons testing in the Montgomery ADS.

A i- griip has been formed to monitor the progress of the
M aner jests and point out critical problem areas to the 

; groups. . I»t.
Col. . 1: ir.;)j during the third week of June and will 
meet again 23 July 1957-

Th- iuily qrous chaired by Lincoln has spy roved "ill’s proposal 
...... of Tii Division . . section on
a schedule compatible with the installation of the enlarged 
memory. lincpln laboratory will ’orw ,v. ; • . $1-200 to the ADES 
J ■ il Office ends:;: ng cpeclfi cations for the output sections 
. i f JI" e •: :ornndun which will enable the ADBS Project
Of ." to extend contractual coverage to IT" for these output
an ■ ons. '.he employment plan for time-division. data link was 
is*..' d by ADC on 15 June 1957 •

ADI. study of tentative data communication requirements for 
BCTAi.C and AAOC has been completed and was forwarded to the 
AJJ' Project Office on 28 June 1957-

COT" hestablished a Joint r Force group to formulate
a test pi a for ..'AGE liissile Mister :nte.gration..

Col. Cart> r is in comm ad of the SAGE Ben nns Integration Group 
(SWIG) at xingtoi:. e Weapon Contractor's representatives 
for- i As group have completed their training program and have 
L ■ ssi ned definite tasks in the ccmpuxer programming for 
the :entury series of Interceptors. It is expected that their 
wo- ill be completed in October 19571 the cut-off date for 
co.- ‘-'.ter program revision.



iol)5-3 (Cant'd) (Can:

D.
19!>7 (issuance of TIR ,/l-200)

_ ?. .tion of Action

A J p0 ’r’T”T

ii L<\i

l t ■» ,;-orr:.n

■ .3 SAGS/lfeapons Intecration is accomplished on a tiocly 
basis optimum utilization of new weapons in Air Defense will 
be delayed.

.)

6
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A. Prob1--im ?-• . -rated
: Personnel and Training Actions. (This is carried 

its J. item for the Biasing Group to assist in resolution
of any problems which may be beyond the purview of the PAT 
Committee).

B. Action Agencies

USAF, ADC, ATC .-nd ADES Project Office

C. Actio-. Ing T. '_".n
Status of !AG: Personnel and Training actions will be regularly 
reported to the SAGE Phasing Group. The Personnel and Training 
Ccn.-.Lttee will normally meet on Thursday following the SAGE 
Phasing Group Meeting and minutes of that conference are issued 
to .11. interested agencies. A SAGS Personnel-Training Committee 
meeting was he d at 220 Church Street, 13 June 1957 sxid the next 
meeting will be held 15 August 1957-

One of the .ajor items confronting the committee is a decision 
on the proposal made by Lincoln Laboratory . transfer the 
A;,/i. outer training of Direction Ce.--.cr operators from
the XD-1 c . outer to some other location due to a shortage of 
cca inter time at ESS. At meetings on 11 June and 13 June 1957 
to scuss the proposal, it became evident that the problem 
invc - ved overall computer time allocations and shortages. Ac— 
com. ngly a working group of major computer users has been 
formed to appraise all computer-time requirements as related 
to overall SAGE needs and meetings were held on 25 and 2o June 
1957. T.i -.coin reported at these meetings that computer time 

. ’ ■ ■ even if ATC training was eliminated.
Cc-.niter users were requested to investigate and appraise their 
own requirements for the use pf the XD-1 computer. The results 
of - ie studies made by tile individual agencies will be discussed 
at a conference on 11 July 1957 and methods of allocating com- 
puter time will be explored. Cnf< ’ ...ion from this conference 
and studies of alternative training plans being made by ATC will 
be discussed at ADC 30 July 1957 in the hope of resolving the 
problem.

D. Force.-.-.t c in of Action
Will be reported upon at the next Biasing Group Meeting.

E. impact on Pro-v.-m
’ i.-_ v. 'd person: * are furnished in accordance

wx... -,Au.: requirements, toe air aefcr.se capability for which the 
system was designed cannot be realized.



I'pr/M no ' - v_l (Unclassiflea)

A. Problem Presented
j±T conditioning at SAGE annexes 
cooling an! huaidity control ior

SUPPORTiKG DOCUMENT HO. /

does not furnish reliaole 
the AJI/FST-2.

B. Action /.-encies
ADC, C of 2, ADES Project Office, Burroughs

, able air conditioning at long-range- assure reliable a-, co
ites USAF h..s issued

IECM, which gives certain cr-p;f;
and installation of the Au/rb--- 

wwi. has been given to the C 01 E. -ae 
,0 the IECM at all future long-range 

which are now

In order to 
radar si — 
I957. This 
followed in the design 
air-conditioning system 
C of E will adhere to

sites f and. if possible a.' 
under construction.
At the early sites Burroughs is making 
to the system and the C of E is s^krng 
cations. The latest schedule lor this

Completion of

control modifications 
permcmcnt modifi— 
work, is as follows:
Permanent Modification 

Comp's ction Date _
Site Burro—hrl.

P-9 Highlands complete
p_21 Lockport complete
p_45 Montauk complete
p_U9 Watertown complete
P-50 Saratoga complete
p-5h Palermo • complete
p-30 Penton complete
P-55 Quantico *
P-56 Cape Charles 0/
P-13 Brunswick complete
p-10 No. Truro complete
P-63 ClaysburgM-117 Roanoke Rapids to be scheduled
M.103 1:0. Concord 7/00/57
P-1U St. Albans
•installation Discrepancy. Burroughs cannot n 
u-i^il this is corrected.

8/30/57
8/30/57
8/30/57
8/30/57
8/30/57
8/23/57
9/ 1/57
8/30/57
7/22/57 
comple ce 
complete 

no schedule available 
no schedule 

indeterminate (no fund
7/1V57

lake their modification

CONFCS-iTI Al . •
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C. n • J-J (Coat'd)

At - .. ' d in the 7.IPO office after the SAGE Phasing
Gr .j ■ : .1..; it was agreed that:

1) Burr- I.' 3 will not crake any control modifications at those 
_ ... he IECM has been adhered to.

2) ..... w-i.il submit a request for author!nation to increase
the scoi< <;f work contained in their control modification 
ECP. li." -.rUior! cation will allow Burroughs to enter a maxi
mum of six .'.ore sites to make necessary modifications.

3) At all sites furroughs has made their control modifications 
a of a split modification by the C of E. however, 

at /it's it was necessary for the C of S to modify but 
system., H'.crefore, Burroughs will also request 

.’i: l.« .t.Lon to return to the unsplit sites and make further
_-oni. .-.d if‘.cations.

b) under taking any modifications outlined in 2 and 3 .
above, Burroughs will stain the approval of lie. ADC.

D. lei :■ of f-. :'.' on

e. ' . y ■ . -1

1) iJurr. is' submission 19 July 1957
2) wrc-.; ■1 Control Modification As Scheduled

C of ?: Permanent Modification /is ScheduledI)
AD/..’ PO Approval of Burroughs' Culxiission 31 August 1957

5) ADES vu ascertain where IECM will be 31 July 1957
followed

/r coin; itioning systems must be operative at all CAGE annexes 
fur the satisfactory performance of the Ah/FST-2 as required for 
SAGE use.
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' (Confidential)

A. ?--oo?«.-:,. ■'.---aeated

' Financial Plan for the FY 1957 MGP did not include
c< rtuin radio buildings and gap-filler radar sites required in 
accordance with SAGE Schedule .'Io. 6 and release of FY 19>8 
funding may be delayed.

B. Action Agencies

liq. U:ADC and AFIR

C. ■a Being Taken

Advertising and award of construction contracts for SAGE radio 
buildings and other IkjJZt COlli>T*X’tlCT»a.’.w»l (jlXx rcis' -J. X U.u ilvi-Vtl LUJOU
frozen since 1 ,'uly 1957 through orders of Hq. USAF. The seven 
radio sites (P-31, ?-;>7, P-53, P-61, P-61, P-dl and P-d5) for 
which i'Y $7 funds were not available have been deferred to 
FY >3 funding. In addition, sites P-31 and P-63 must be re
located to support Missile Master. A. review is being mady by 
the office of Director of Installations (Mr. Valeri) of all CAGE 
construction requirements so that available funds can be allo
cated to permit SAGE to be implemented with the least loss of 
capability. Mr. Valeri will advise the ADES Project Office by 
1 August 1957 of tile funds available for SAGE construction or 
of the official probabilities for funding. (see also Item No. 
H-55-7C) Siting of radio buildings in the first twelve sectors 
has been accomplished so that Hq. USAF can release funds as soon 
as they are available.

D. Forecast Completion of Action

1 flUgust 1957 (receipt of report or. funds available for construction)

E. Tmuact on Frogi-um

Tack of radio and radar buildings in accordance with SAGE re
quirements will require rescheduling of affected Air Defense 
Sectors.
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I-----------------------
■ no. *-57-1 (Coa_ .cuntial) [ Sl'PPGRT!"G DO'IWENT KO.

Pr4.)i»r. Presented

A'.'. an instruction funds have not been received as scheduled.

B. Action J :nncy

Hq. USAF

C. Ant'on . :. n q Taken p ' -
On 20 Jr ■ 1957 ADES recommended to the Air Force that the sched- 
u. u operational date of the Sault Ste. Karie ADS be deferred from 
1> April 1997 to 15 May 1957 to reflect the delay in receipt of

v funds. . )C h n req 3 .
cct Office. Construction Funl; for the Pendleton ADS should 

h-..--- been released to ADES on 21 June 1957 out have not been re- 
c .ved. juppleracntal Title I coverage for San Francisco and 
: ■■•le.lctc.. is also required by ADES but has not been received.' The 
Ci.’of c. ' . .J?f, USAF, has instructed all major' Commands and AFIR's, 
effective July 1, 1957, not to award contracts for work where bids 
dr . ave been solicited nor to solicit new-bids until USAF has 
ev iluaced. all FY 58 funding needs.

' .2 representative of Director of installations, Hq. USAF, 
. . Jeri, -rule a presentation on the problems and probabilities 
binding the deficiency item from FY 57, as will as the con- 

■ txon required in FY 58. It was his prediction that funds 
wailable earlier than October and possibly later.

• . ■ pointed out that several items should have been funded
FY 57 fiCP to allow ■_ . Lon of SAGE sectors now in progress.

<r ■>; ample, five radio sites are required in the Chicago ADJ none 
of which has been funded. Mr. Moore, Project Manager for ADES made 
. -on - plea that the funds required to complete the early sectors

■ ; n ■ . wailable. He pointed out that the
... quired to do this is small when compared to the total SAGE 
nvcstccat and the lack of timely funding of these comparatively

J.1 items would severely limit or prevent use of the facilities 
..- w being built.

ADES Project Office requested that Hr. Valeri, Hq. USAF furnish 
. '-ealistic view of the status of FY 53 funding for DC-CC buildings, 

': .l...ary and support buildings by 1 August'1957 in order that the 
■ ■•s..ity for rescheduling the .1ACH program may be evaluated.



. •' -57-1 (Confidential) (Cont'd)
SL'PPOKTI’ G 00rj"E’!T NO

711' '•'*r-r~ rv.--.\e’ on of Act1'on

L August 1Q57 (For USAF's funding information to ADES Project 
Office)

-J or rescheduling may be necessary if required funds are not 
released promptly also use of the large sum of money already 
spent on GAGE will be seriously limited or precluded for lack 
of funding of some relatively small items.
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A. Problem ; :.;eni.ed

POM: lies at long-range radar sites are inadequate for SAGE

14. Action A •■-■ncies

ADC, AFIR, ADES Project Office, EAFD, ADES

C.

Representatives of EADF, AFIR, ADES Project Office and ADES net 
on It June and determined the limits of a survey of power supplies 
uv...- -.ole at 0ng-range radar sites. ADJ.’S •..'ill visit approximately 
19 ...i-rr-c,. rad r sites with EADF representatives and it 13 esti-

: that the survey will be completed by the end of August 1957.
During tile course of visits to P-9 and P-5N the week of 1 July 
191/ it v.sj determined tint the available coonercial power is suf
ficient to satisfy present requirements.

The chcdule for the completion of the Electrical Distribution 
ani Emergency Power systems at sites in the AFIR Korth Atlantic 
Region is as follows:

Site Contract Award Date BOD
"4-121 if ord 3 April 1957* December 1957
P-30 - .icon 28 June 1957 * January 1958
P->6 - Cajie Charles lit June 1957 * December 1957
P-9 - Ili^hlaads 21 June 1957 * March 1958
P-21 - lockport (funds withdrawn) Indefinite
P-h‘5 - Montauk 20 August 1957** June 1958
P-5't - Palermo 13 June 1957 * February 1958
i - J f - Quantico 25 June 1957 * February 1958
P->o — 3&X*&tO£££l (funds withdrawn) IndefiniteP-iy - Watertown 21 June 1957 » March 1958
♦awarded

♦♦award may not be made due to U.3AF "freeze"

The award of contracts for modifications of the Cummings gener- 
. .ors and modifies! 1 a of the power distribution systems has been 
sto.r.xjd oy i[q. DEAF due to lack of funds.



■;ri...(Unclassified) (Cont'd) SUPPORTING DO’UMENT NO

D. .'.nlctica of Action
’ .'-.gust 1957 (Completion of EADF and ADES survey) 
indicated on schedule (Completion of Electrical Distribution 

and Emergency Power Systems)

;.. Tmr. ;ct on Program
.lure to provide adequate power at .sites P-45, P-50 ana P-21 

will prevent operation of first three sectors as scheduled.

.... ..,.1. ■ 14
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5-57-1 (co.-xdential)

Problem I' ■ anted

Reoui for test aircraft must be established and thei:

Action, ■ ■ rtci.es

USAF, SAC, TAC, ADC and ADES

Tul'.en

Hq. USAF in their message AFOOP-OC-F/357796 dated 2 July 1957 di
rected li.; following commands to provide aircraft for SAGE tests 
through FY 58-

Co:ramd Type

ADC 610
SAC 350
TAC 112 I
SAC 136 II
ADC 23 III

Also Hq. "'.V requested the following information:

Can Type II aircraft be substituted, for Type I 
Can 3-25-type aircraft be utilised for Type I. 
Can F-101 aircraft be used for Type II.

On 19 Ju.1 1957 U meeting will be held at ADES Project Office with 
Tic. USAF, ADC, SAC, TAC and ADES to outline the task to be por

’d and provide information on which firm planning for use of 
ar..-. . ned aircraft hours can proceed.

July ? (meeting to clarify responsibilities)
!<■ July -p'P; (obtain basis for reply to Hq. USAF message)

If ■■ quirenents for test aircraft are not met, SAGE System Testing 
be continued.



k. T-V'i'olc:-. t r . cnted

A comprehensive review of trigger delay amplifier requirements is 
a -ssary so that quantity procurement action nay be undertaken.

B. Action Agencies

AfORC, RADC, RAFT) and Lincoln Laboratory

C. Action Heir.,- Taken

-sk assignment was issued to the nollicrafter Corporation on 
1 :' irch 1957 to produce 16 trigger delay amplifiers for radar 
sites ir. le first module. These units arc required to solve a 
r.ir.gc calibration problem at the long-range radar sites. The 
first four units, which wore to have been delivered by 15 July 
1957/ will not be available until 27 July due to a delay in 
obtaining components. A breadboard model has been completed 
-nd is being, checked by Lincoln at the Lath long-range radar

Ln ESS. Cfice (Mr. H. Ernst) will in
vestigate and de termi: . ...ether Hallicrafter or Burroughs should 
install and maintain the first 16 units.

AFCRC has not completed their review of Lincoln Laboratory TIR 
1-206 (ifcmo f.'l-C.'Sl) dated 4 June 1957 which recommended a 

long-term solution to the range calibration problem. T.J non! n 
recommended that the trigger delay amplifiers be provided as

- .'......
complete their review after receipt of additional data --md 
cabling diagrams from the Hallicrafter Company and forward 
AFCRC recommendations to the AXES Project Office by 31 July 

.7. If .. .
action to provide specifications to RAFD so that procurement 
action may be undertaken to provide a long-term solution.

..Ince the present contract satisfies requirements only through 
stobcr 1957, AFCRC will recommend interim procurement during 

..he period required to change the radars.
D. ’ CcrC.etic.-.-. of Action

22 July 1957 (complete AFCRC review and forward TIR ,71-206 to RADC) 
JI July 1957 (itecaamc-ndation by AFCRC for interim procurement) 
Indeterminate. (Complete specifications and final procurement for 

trigger delay amplifiers)
irrnact on Program
rhout trig rnr cclay amplifiers the accuracy of SAGE radar data 

will be inadequate.



its* । _supp<Wg docent no

(Co "identlal)
■ - '"■• Presensed.

■' ui/jT5-' 0 radars has been United because rotary antenna
-. toes i , the antenna circuits have burned out.

’ '<’1 Agencies
ifAFD
A'Cti ■-/ ■ ■ ■■■;,

. c J (RAFD) will check to assure that Bendix has been 
■ H„,or-se-i to correct this difficulty in the niniraui". time 

/• i EC; action.
A" ~-.-tlo,-. Act.'' -'i
. July 19/7 (.’•'■r. Maddnloni to advise ADES Project Of Bendix 
action).

''' net on Pro/rrar.
■ voter. tests involv' r; AIl/?TS-2G radars will be delayed with 
Sibil : . ■

7-5?-2 (Unclassified)
;'rob lets Presented

There are apparent discrepancies in radar and beacon site 
coordinates -
Action A/cncies
W20th AD.J, ADES
Acticn ?.c■in,- *?;■ . ..
The 2Oth AD1.-? is responsible for establishing site coordinates 

■ Lit SAGE Itow-
ever, ADES in reviewing tr.>- site coordinates has found apparent 

■ arientation errors. This has hindered
radar orientation in the Boston ADS. This matter is being 

- : orientati ia committee and Col. Huey 
of ADC will take action to assure coordinates are available 
in accordance with SAGE r ■ i - '.-.onts.
Forecast Completion of Acti on

'> July 1957 (f r revies.- and correction of coordinates by 
la' 20th).



SUPPORTING D32l".'ENT NO. /

---  . 2 (Unclassified) (Cont'd.)

■ ,-i Program
Subsystem testing will be delayed and tracking by SAGS computer 
program impossible if site coordinates are not available in 

. .’cordancc wit;; accuracy outlined in TIN #1-81, issued by
Lincoln Laboratory 6 July 1955-

IT ; NO. '7-~'7-3 (Unclassified)

. . ; ■ ■■ bl^m ’’resented

t.rference with the ATj/PPS-3 radar at P-9 is being encountered 
from off-base radars.

B. .'.-'.ion ..oics

ADC (New York ADS), UMMA
C. ■ Taken

New York ADS has accepted the responsibility to clear radar inter
ference at P-9 and have requested the assistance of MAAMA.
Col. Silence of ADES Project Office will assure that prompt and 
adequate assistance is being provided by MAA.MA so that immediate 
action can be taken to correct this situation.

Addendum:
AFC3C has also been advised of this problem and they have agreed to 
investigate the matter to determine if it cannot be solved in the 
manner found to be satisfactory in the Experimental SA.GE Sector.

D. ' vcnr.t C '-r.rleti:'.. of Action

21 July 1957
E. ' -act on Program

Subsystem tests will be delayed if this interference is not cleared 
by 21 July 1957.

18
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c:.> item
2-77-? (Unclassified)

- ■ ' e~. P-ecented

-.er supply at Duluth must be increased to meet SAGS require
ments .
A-~t:nn 'Taken
(in. 23 June 19*37. the City of Duluth approved the plan for the 
. istallation oi" a new water main to serve the base. Hq. USAF
>proval was obtained 1 July <957- A contract will be awarded 

on or about 15 July 1957, with completion expected by
1 July 1958 provided funds are nude available by Eq. USAF.
On lb June 1957 the height limitation was waived by the City 
authorities for the elevated water tank on-base.
The complete sanitary sewerage system is now under construc
tion and will be installed by October 1957- Therefi . th 
A Force will not be required to provide a septic tank ns a 
temporary measure as previously reported.

7-57-1» (Unclassified)

i? lc:r. Presented

lack of cables has delayed installation of Riil consoles in CAGE 
annex required for SAGE height-finder tests.

Action Taken
W.1AMA has furnished General Electric Company cable to pre arc 
kits for initial four sites. General Electric Company no:: 
obtained cable for installation of ?.E1 consoles for the first 
four SAGE annexes from MAAMA. RAFD has issued C-E sdr-.r.e.: for 
use of other AMA's who will fabricate and install the cables 
and RHX consoles in their areas. Mr. Maddaloni ... 
the Phasing Group there will be no further delays.

CO. -iriDZNT.L
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UNITED STATES AIR FORCE 
AIR MATER IF L COMMAND 

ELECTRONICS DEFENSE SYSTEMS DIVISION 
ADES Project Off 

220 Church St re 
New York 13. New

21 August 1957

‘ SUPPORTING DOCUMENT NO 
taxk______________________________ /

In F-ply Refer to:
MCTY t

SLTiJr'CT: SAGE Phasing Group Meeting 1U August 1957

TO:

Attached are the minutes of subject lr-eeti^ !‘‘eld^at^220

XUx^.. Qrr.-r-l-ti. As is customary a briefing 
Western Electric on the items covered by the Status

Church*Street, New York City, to be used for your information, 
mid .co or action as appropriate. As is customary a brieting 
w.n ven by Western Electric on the items coverea by the Status 
anct i-rorre-s Meeting as well as a status report on the first few 
sectors and are summarized in these minutes. The proolem .areas 

covered in the individual items of these minutes.
2. Those items remaining open in the attached minutes will 

tituto the agenda for tho next Phasing Group Meeting to bo
i ii?57 17-- Representatives of concerned

-ttatioMshoultToe prepared to report current status at this
. Additional notice of the next meeting will not be

The problem .areas
aro

2. Those 
const- _
held 11 September 1957 at 1000 hours, 
organi------
next meeting• — —---- ------ . , . .sent unless new agenda items arise in the intenn in which case 
each organization will be advised.

DALE R. TIEBALL
Lt Colonel, USAF
Deputy Chief, ADES Project Office

1 Incl
a/.-.

"This document contains information affecting 
the national defense of the United States within 
the meaning of tho Espionage Laws, title IN 
I’. S. C.. Sections 79". and 791. Its transmission 
or the revelation of its contents in any manner 
to any unauthorized person is prohibited by law.

not classified when attachment ritr.oved

SECRET



Register Ko. 82166

SECRET
SUPPORTING DOCL’ME’.T NO.

MEWES OF SAGE PHASING GROUP MEETING 

1U August 1957

'’This document contains information affecting the 
national defense of the United States within the 
meaning of the Espionage Laws. Title 18 U. S. C., 
Sections 798 and 79^. Its transmission or the rev
el.. i Ion of its contents in any manner to an unauth
orized person is prohibited by law.
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REVIE'.J OF SAGE PROGRESS BY ADES

I. Division and. Sector Status

II. Funding

III. ESS Activities
IV. Preparation and Checkout of Computer Programs

V. AS/FSQ-7 and Ai!/FSQ-u Combat Direction and 
Control Centrals

71. Ah/FST-2 Coordinate Data Transmitting Set

711. DC-CC Buildings ,

VIII. Coirnunications

2
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i division and sector status

?CT YO: 'ATI DEFENSE SECTOR

D: r'.-ct.: on Center

K<lvin-Hughes Projector:
Installation of the Kelvin-Hughes recorder-reproducer by IBM has been 
C'.... and these two equipments, undergoing final tests, are available 
for ADES Test Team use.

Air-Conditioning:
The high relative humidity of the air furnished to cool the AIl/FSQ-7 
equipment previously reported at McGuire has been substantially corrected 
n all areas except those associated with the display consoles. ADES and

I '4 engineers are continuing to work very closely to achieve the minimum 
relative humidity condition possible with the presently installed air- 
conditioning system. Although the 5<Z» limit set by IBM is not being met 
in the console area, IBM has agreed to continue operation while corrective 
action is being taken.

P.'in<e Radur Sites
live long-range radar sites in the New York Air Defense Sector are now 
operational; P-10 being operational on 21 July 1957, 5-1/2 months later

. an originally scheduled. P-10 is supplying data to the Boston and
I.' w York Air Defense Sectors. Although these five sites are reported as 
.^rational, difficulties reported at previous SAGE Phasing Group meetings 

continue to exist at each site in the New York Air Defense Sector.

The problems which hamper efficient test of the SAGE System fall into the 
following broad categories:

1. Excessive down-time of air-conditioning equipment at the 
sites.

2. late availability of height-finder radars.

3. Ridar interference between sites.

Ii. Delay by IRAN teams in completing radar performance tests 
which have been specified by AFCRC.

5. Operational problems resulting from an attempt to operate 
the manual system while SAGS testing is continuing.

6. Tack of prompt maintenance, adequate spare parts and 
maintenance instructions and personnel.
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Air-Condi tioning:
At P-45 the air--(..di tioning system has been operating for the last month 
with only one coirrressor. The replacement for the other compressor, which 
went out of service on June 27, is in New York City and will be installed 
in the near future. At P-9 the AN/FST-2 was inoperative due to air
conditionin;- failures on 2, 3, 5, 8, 9, 17 July and 2 August. Breakdowns 
have occurred at other sites, but to a lesser degree.

Operations at long-range radar sites began around 1 February 1957- Since 
that time, ADES has reported to the Phasing Group monthly that air- 
conditioning problems existed which prevented use of the AN/FST-2 and, 
likewise, delayed test progress. Although some action has been taken as 
a result of these reports, the hoped-for progress was not trade because of 
lack of funds, incomplete engineering information and other reasons. ADES 
suggested a more aggressive program to correct the air-conditioning systems.

Height-Finder Radars

Very little progress has been made in subsystem tests of heij^it-finder 
radars. Last month it was reported that, only one thing was delaying the 
use of the height-finder radars - RITI cables and that several months had 

n lost in the procurement of these cables. When cables were made 
available to the site and connected in accordance with the available C & E 
scheme, it was found that the height-finder would not operate in 
accordance with SAGE needs. It had previously been agreed that four RHI 
consoles would be modified, with two retained for manual operation and two 
installed in t.he SAGE Annex for SAGE testing. It develops that SAGE final 
systems testing cannot be done with such an arrangement, since the 
computer program has been written to function only if the two AN/FFS-6 
radars at the site are connected to the four RHI consoles in the SAGE 
Annex.

At P-45 this has been corrected and all four consoles have been installed 
and cabled in the SAGE Annex and both. AJJ/FPS-6 radars arc functioning at 
this time. At P-9 console modifications are proceeding and the Test Team 
has height-finder capability for preliminary subsystems testing. Plans 
are being forwarded to P-9 for connection of the AJJ/FPS-6 radars to the 
four RHI scopes in the SAGE Annex,'as at P-45. At P-54 the test team has 
height-finder capability, but the connections must be modified and plans 
are being provided to effect the necessary rearrangement at this site.

if ie remainder of the RHI consoles are modified for SAGE on a timely 
basis by the General Electric Co., and if cable changes are made promptly 
to allow the installation of four RHI scopes in the SAGE Annex the height
finder problems in the New York Air Defense Sector will be solved. k.
Cables, Ehl console modifications and corrected schemes must be made avail
able i . obsequent sectors in accordance with SAGE schedules if this 
ondil is to be eliminated.

SECRET



' 1< • r i-adur Giles

g.,r Her sites P-A5A and P-U5B have been out of service, about one week 
a: month respectively. Reliability testing at these sites has been
d u.tir.ued until they are operating. P-9A is operating or. one channel

• of a defective magnatron and defective trigger amplifier. (See 
ny.;t.m testing)

iiyl o Si tes

p-h and P-54 ground-to-air radio sites are operational and working 
.ctorily for present test requirements. The McGuire AFB radio site,

i.- -er, continues to present problems. On 21+ October 1956 promises 
fro... 11 agencies Involved indicated that an operational date of
15 June 1957 would be met. Since that time there have been a series of 
delay n completion of the buildings. The radio transmitter building was 
com... . the week of 9 August 1957 and the transmitter building is 
promised to be completed 2 September 1957- Installation of telephone and 
rail equipment must proceed immediately or the Sector operational date 
will be seriously Jeopardized.

1 January 195& is the latest that this site can be operational and be 
included in the final system test.

P-54 radio, which is being used in the New York ADS until the McGuire 
radio site is operational, is scheduled to be cutover to the Washington ADS. 
Based upon the forecast completion cf the McGuire radio building promise, 
this could occur on 1 February 1956, which will meet the requirements 
in the Washington ADS.

ADES Test Status

Long-Range Radar Subsystems

A. Test Progress

a) The prove-in of the test methods and test equipment has been 
completed.

b) All sites have been tested to these procedures.

c) Each site has been used to gather data to determine what 
tolerances or limits can be expected and should be 
achieved.

d) Each site has demonstrated that it can meet these 
tentative requirements.

e) Tills effort will be completed as of 19 August 1957.
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B. Equipment. Status
a) P-9 The -ost serious problerf currently at this site is radar 

interference from external sources. The AMA has stated that the 
problem is beyond their scope. The interference is apparently 
caused by several sources:

1. Sandy Hook - 27 AN/TPS-2's operating intermittently
2. Ft. Monmouth
3. Idlewild, Floyd Bennett and LaGuardia Airports
U. Shipboard navigational radars

It is believed high level Air Force action will be needed to resolve 
this problem.

b) P-?n All tents have been successfully performed.

c) p_)|5 Tjie yps-20 was accepted by the AF but there have been inter
mittent failures of the rotary coupler, power circuit breaker and 
blocking oscillator transformer. In addition the A-l data circuit 
failed twice during the past two weeks, but the trouble was found 
and corrected.

C.

d) p-ri; The FPS-2O has been operating satisfactorily. The AN/FST-2 
caused a loss of 12 hours of test time due to failure in the 
digital analog conversion section. This has been corrected.

No % utilization figures for the long-range radars are currently 
available as the verification testing of these radars has only recently 
begun. Integration of these subsystems into the initial system effort 
is progressing satisfactorily.

Height-Finder Radar Subsystems

The testing of this equipment has only recently begun. There have been 
extreme delays in the implementation of the SAG— height—finder equipments 
and the problems are not all resolved as of this date. For example, three 
different cabling plans for RHI consoles were encountered at the first 
three sites (P-9. P-U5, P-5U). This situation is currently being 
invest! gated..

The ADF.S test teams will work as rapidly as possible to prove in the testing 
procedures, run flight verification tests and begin height-finder verifica
tion reliability tests. ADES expects to complete subsystem tests by 
1 September 195 but this can be accomplished only if all installation 
incompatabilities are resolved. Any delay in the completion of these tests 
will delay the system test in NYADS since lack of height information is 
delaying test:; using the Air Surveillance portion of the Computer Program.

6
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Gap-Filler Radar Subsystems

A. T-st Progress
a) The prove-in of the test methods and test equipment has 

been completed.
b) All sites have been tested to these procedures.

c) Each site has been used to gather data to determine what 
tolerances or limits can be expected and should be achieved.

d) Each site has demonstrated that it can meet these tentative 
requirements.

e) Tills effort was completed as of 1 August 1957-

B. Equipment Status

a) Was usable 22,' of the scheduled test time for ’the two 
week period ending 9 August 1957• Reasons for low performance 
were the following:

Azimuth Pulse Generator failed
Magnetron failed
MTI Comparator failed
Trigger Amplifier failed
Pulse network was inoperative
Hi-Voltage Transformer on the FST-1 failed

b) P-45A Was usable !»W of the scheduled test time during the 
same two weeks. Reasons for low performance were the following:

Commercial power failure
Trigger Amplifier section failed on Channel A
Trigger Amplifier section failed on Channel B

c) P-U5B Was usable Ojt of the scheduled test time during these 
two weeks. Reasons for lack of performance were the following.

Power failure
Faulty north marker generation
Trigger Amplifier section failed
The write-order section of the FST-1 failed 
The motor bearings on the PPI monitor burned out.
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With this ver- low capability it is extremely difficult to start 
initial :;ysb. . tests or to have any confidence in the reliability
of these -iui -.tens to perform on a continuous basis. It has been 
proved that ’ bsystems can perform in accordance with the spec- •*
J Ci cations I continued operation over any reasonable period cannot <
as yet .■_««]. The low "use" factors listed above are caused 
predominantly by lack of spare parts and the immediate availability 
of maintenance personnel. ADES will continue the verification of the 
gap-filler sui .terns so that a satisfactory level of performance will 
be reached for integration into the systems test.

Other Subsystems
The Ground-to-Air Voice. Ground-to-Air Data Link, Automatic Teletype, 
Crosstell and Voice Communications subsystems are either proceeding on 
schcd’ile or are to be performed at a later date. Any slippage of current 
schedules for their availability will seriously jeopardize the testing 
capability and possibly the operational date.

Verification Testing

Reliability or verification testing is extremely important to the ultimate 
operation of SAGE as effective system testing can be performed only on a 
r 1iable system. ADES, in establishing verification or reliability

.cedures, is limited to insuring the ability to perform the system tests. 
The data and procedures developed will be made available to the Air Force 
for their analysis and possible utilization after the operations date.

System Testing
The first draft of the SAGE System Test Specification was released by ADEo 
on 30 July 1957 for review by interested engineering organizations. Its 
content is practically identical to the SAGE System Testing Concept 
submitted to Lincoln Laboratory earlier in July. These documents are being 
used by ADES in th preparation of system test methods and the compatibility 
of these documents with the Air Surveillance package of the computer program 
is being resolved by ADES. The release of the D package of the computer 
program by Lincoln-Rand on 15 September 1957 will expand test activities to 
include Weapons Direction functions.
After the early release of the Air Surveillance computer program (package B), 
ADES set up a special ADES committee to prepare interim test methods. These 
were intended to make immediate use of the Air Surveillance program, provide 
training for ADES and Air Force people and-serve as a basis for permanent 
test methods. From 1 uune to 15 July, B package was shaken down using 
simulated data and both ADES and Air Force personnel were given extensive 
training xn its use. Since 15 July and until 1 September the computer

8
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, procedures have been and are being checked out using live data
ru various long-range radar sites in the sector. Completion of this

Is contingent upon ,. iisfactory conclusion of subsystem tests of 
t-:lnder equipment.

Future testing plans:
Paring September and October it is planned to integrate P9, P5U and 

A in formal initial system tests.
2. During November and December P45, P^5A and PU$B will be added in 

.c ntegration process.

3. During January PIO and P30 will be added.
i». During February and March, Crosstell, G/A Voice (with CUG) 

and G/A Data Link Subsystems will be added and Duplex Functions 
Wxli be checked out.
During April, May and June, final system testing will’ be performed.

During the above program of integration many tasks inherent in testing 
will be performed. These include:

1. Test Method prove-in.
2. Determination of specification limits, i.e. baromaters and 

figures of merit.

3. Program computability testing.

U. Duplex switching and other design testing.

5. Dita reduction program prove-in and implementation.

The success of this endeavor is primarily dependent on release of the 
equipments as scheduled the prompt resolution of engineering problems, 
immediate correction and repair of equipment and expeditious solution 
of program difficulties. A falldown in any one of these operations 
will jeopardize the testing program in the New York ADS.

Summary - New York ADS

A number of equipment design and maintenance problems, as well as some 
op' r itional difficulties have been encountered in the New York ADS. The 
net effect of these has resulted in a loss of approximately U to 5 months 
of test effort since the beginning of subsystem testing in the New York ADS.
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This does not necessarily mean that the Rew York ADS operational date will 
not be met. but it definitely does mean that the date is in serious

<.; ardy and further delays resulting from the types of problems 
enumerated become increasingly more difficult to absorb.

The major cause of delay seems to be the inability to effect immediately 
repairs or modifications to equipments due either to lack of personnel, or 
spare ports. The ADES Project Office is proposing to AMC that resident AMA 
coordinators be sent to the various ancillary sites to work with ADES and 
assist in break; . bottlenecks which appear to be delaying the correction of 
difficulties. The ADES Project Office is also making a strong effort to 
eliminate operational misunderstandings at the sites so that priority of 
equipment use will be given to SAGE testing and that suitable counter
measures will be effected within the Air Force to continue the manual 
mission by other means.

BOSTON AIR DEFERS?: SECTOR

Direction Center
Problems with high relative humidity of the air at the Boston ADS Direction 
Center arc the same as at the New York ADS Direction Center and the same 
remedial action will be instituted.

< ui intentions:
The miscellaneous modifications and additions to the communications equip
ment are proceeding on schedule.

Long-P .nge and Cun-Filler Radar Sites

All five long-range radar sites in the Boston Air Defense Sector are 
opcratiorul. No air-conditioning problems are being encountered at P-10. 
At P-5C the permanent split of the system is scheduled for completion 
25 September 1957- The AN/FPS-3 at P-50 has been converted to an AN/FPS-20. 
Ihe 120 hour test started 6 August and was complete 11 August 1957, and the 
radar was accepted by the Air Force on 12 August 1957-

Four of the five gap-filler radars are now operational, and the fifth will 
be op1 ■ ionai on the scheduled date of 1 February 195b.

The continued operation of the long-range and gap-filler radars assumes that 
maintenance and spare parts availability will be improved.

Heir,-. J nder Raders

Of the . .".'/FPS-6 height-finders nt P-10, and P-50, one and at each site 
is op - tional while second at these sites will be operational 13 August 
1957 >.u 31 August 1957, respectively.

10
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Carles for RHI Scopes at P-50 have not been received, but are promised 
dur' August 1957- Two of the four RHI scopes have been modified and 
Zit.; are at site for the remaining. Subsystem testing of height-finders 
is scheduled to complete 1 December 1957.

Pn/lJ ° tes
At I-10, the Collins multi-couplers were received 5 August 1957, but 
could not be installed due to lack of racks and connectors which are 
required for mounting.
Al P-50, Radio equipment has been installed but power cords have not been 
recc 1 and are promised for delivery 31 August 1957- Power cords for 
two channels necessary for tests at P—50 will be Borrowed from the 
Stewart on-base radio site.

It is estimated that by 19 August 1957, two radio channels will be ready 
at all Boston ADS radio sites for preliminary test and line-up. Tne 
subsystem tests of ground-to-air voice radio are estimated to complete 
6 September 1957, while the ground-to-air data link tests’will be 
completed approximately 23 February 1958.

Subsystem Testing

Progress of subsystem testing activity in the Boston Sector has been good. 
Cap-filler radar tests, excluding flight tests, at four of the five sites 
will be completed by 1 September 1957. Completion of the orientation 
flights is planned by 1 December 1957- The fifth site, P-5OB, is not 
scheduled to be operational until 1 February 1958. Testing of t^e long- 
range radar subsystem is also proceeding satisfactorily. All te^ts are 
scheduled to be completed by 1 September 1957, except orientation flights 
which will be complete by 1 December 1957- An exception to this schedule 
is P-10 where testing is not expected to be complete until 1 March 1958. 
It is hoped to complete height-finder subsystem tests 1 December 1957 so 
that integration may start simultaneously with the delivery of the Air 
Surveillance ("B") package of the DC active program.

SYRACUSE AIR DEFEHSE SECTOR ABD 2oth AD CC?-mAT CENTER

AH/FSO-7 and AN/FSQ-8

Installation of all frames for the AH/FSQ-7 and equipments is complete and 
tests of both computers are proceeding according to schedule.

All display consoles for the AIj/FSQ-7 and AN/FSQ-8 are on site.

OllC. itL i
ii
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DC and CO Puildir
Installation of communications equipment is proceeding on schedule in both 
buildings.

Ancillary Equipment
There are six long-range radar sites and five gap-filler sites planned 
for the Syracuse Air Defense Sector. No difficulties are foreseen in 
meeting the operational dates of the gap-filler sites.

There arc four radio sites planned for this sector. At this time it 
appears as if the operational dates of these sites fill be met.

WASHINGTON AIR DEFENSE SECTOR

Direction Center
Computer installation in the Ft. Lee Direction Center is proceeding in 
accordance with ; as. On 1 September 1957, the computer will be 
available for computer program checkout. As reported at the last meeting, 
there is a shortage of display consoles for the AN/FSQ-7 and the latest 
promise from IBM for complete console installation is 15 October 1957- 
A^nroximatcly 50<i of the consoles are at the Ft. Lee Direction Center, and 

al wiring is in progress. Present indications are that the 15 October 
date will be met.
Installation of internal communications at the Direction Center is 
proceeding in accordance with plan and no difficulties are anticipated in 
meeting required dates.

Ancillary Si ten
There arc four prime long-range radar sites associated with the Washington 
Air Defense Sector. All of the buildings at the radar sites have been 
completed and accepted by the Air Force and there appear to be no 
difficulties.
There ore five overlap radar sites for the Washington ADS scheduled to be 
available on the operational date of the Washington Sector. Two of these 
are P-5U and P-9 from New York which are currently operating and will 
present no problem. P—63 from the Syracuse Sector and M-116 from the 
overlap Raleigh Sector are currently estimated to meet the Washington 
required dates. M-H5 will provide overlap coverage when an AN/FPS-7 
radar is installed; the schedule for this action is too late to be 
Included in this site in ADES testing.

12
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There are six gap filler cites scheduled for the Washington ADS; the 
1,'. at these sites are completed and accepted by the Air Force
and ■■re foresee no problems in this area.
Pad; j Sites

are four radio sites scheduled for Washington ADS. One of these, 
_ C Lrrently in use in the New York ADS. On or around 1 February 

19r, , this should be made available for cutover into the Washington ADo. 
J;ui lings for P-56 and P-55 are under construction and forecast completion 
dates are in line with schedules.
AL "x owever, this building has not been started due to lack of funds 
The 1 :.t’estimate at this time is that completion can not be achieved 
until 1 June 1959 which makes it too late to meet the Sector operation 
date of this Sector.

OTHER AIN DEFENSE SECTORS
In addition to the above Sectors, installation work is in progress at the 
Direction Centers for Bangor and Detroit sectors and the combined DC-CC 
for the Chicago ADS and 30th AD.
Peginning with the Bangor Sector, delays in the completion of buildings 
at ancillary sites will be experienced as a result of design and siting 
problems and delays in funding. At Bangor the Topsham and M-110 radio 
ouildings will be 12 and 7 months late respectively, and the SAGE annex 
at I-'-110 will be delayed 4 months. Although it is early to forecast the 
full impact of this delay, it is estimated that the Sector operational 
date may be delayed by four months unless ADC will accept this sector as 
operational without these delayed facilities.

The Ituation in the Detroit and Chicago Air Defense Sectors is worse. 
Thcr will be construction delays at five radio sites, two 01 the.gap
fill >'r sites and one overlap radar site in the Detroit Sector because 
co. -ruction did not start in time. It looks as if the operational date 
of the Detroit Sector will be delayed 7 months or until 1 November 1959*

In 1 he Chicago Air Defense Sector, two out of six long-range radar sites 
will be delayed. Six out of seven gap-filler sites will be delayed and 
four out of five radio sites will be delayed. A postponement 01 the 
operational date of this Sector of at least five month appears to be the 
best current estimate.

SECRET
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A : deruble sum of money has been spent or obligated for the procure- 
r.-: . of costly Direction Center buildings, computers, AN/FST-2's, radars, 
uj. . illlary buildings, and the like. To date this amounts to $686 
mill-on. Full uac of this investment in Air Defense is being delayed by 
tue luck of approximately $19 million.

Ill ESS ACTIVITIES

Ft t :n tests were conducted in the Experimental SAGE Sector during July. 
Five of these were live tests during which a total of 32 interceptors were 
t-.r . ■ 1. During the month the first successful live interception under

o-air data link control was accomplished and one intercept direc
tor „ zcessfully vectored two voice-controlled Interceptors simultaneously, 
w.i final phase for the two intercepts occurring within two or three

: of each other. In addition, intercepts were conducted in which 
both .•irget aircraft and interceptor were Raydist equipped, yielding valu- 
abl. for system analysis. The Fort Banks AAOC was successfully inte
grated into the system, demonstrating successful operation of the output 
to the AAOC.
The mission of 26 July was an example of one of the better tests conducted 
durin., the month. On this mission there were five strike aircraft making 
nin ■ penetrations and ten interceptors were scrambled successfully. Seven 
of the nine strike aircraft penetrations were intercepted and two inter
ceptors made successful re-attacks on the some target, making a total of 
nine successful interceptions.

IV PREPARATION AND CHECKOUT OF
COMPUTER PROGRAMS

In the New York ADS the air surveillance program is being maintained by 
Lincoln-Rand for ADES testing. The balance of the DC Active Program is 
now being tested and will be released 15 September for ADES use. The 
duplex features will be added by 1 October 1957 while the complete program 
including cross and forward telling will be released 1 January 1958.

The -ir surveillance program for the Boston ATS is being tested and will 
be released to ADES on 1 December as scheduled. The balance of the computer 
pro, ram for the Boston ADS and programs for the other sectors are being 
prep .red on schedule. Checkout teams for the Syracuse ADS and Washington 
ADS will report on site 19 August 1957•

sting of the Combat Center computer program will begin at the 26th ZJ) 
Co g C'-nt'.r at Syracuse on 1 September 1957- Work is proceeding satis
factorily and the foi-ard-tcll portion of this program will be available 
in January 1956-
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and CC.'.iOL CENTRALS

IK4 reported that the new method of reporting computer reliability is 
working we . "Mean tine to failure" and "computer efficiency" figures 
have shown Jy increase in the reliability of the computers. For 
example - । " computer at McGuire from 23 July to U August showed an
increase of "me n time failure" from 6.97 hours to 15.22 hours while the 
"computer effic ency" increascu. from 95-M» to 96-9/J- IBM will have a com
prehensive report on reliability ready in 30 - 60 days.

lEM's efforts to improve console deliveries are bearing fruit. Current 
production rate- are 30 units per month over scheduled requirements. This 
addition ', outpe.. will make up the difference between past deliveries and 
requirements. ccpects to be back on schedule beginning in January.

The AN/FSQ-8 c'-,pui t at the 26th Air Division Combat Center, at Syracuse, 
will be ready for the Air Force Acceptance Tests scheduled during the 
period September 19-25, 1957- The "A" computer at Bangor is installed and 
will be available for one shift usage 15 August. The Detroit "A" computer 
is being readied for t ipment the end of this month.

Engineerin '., production, and procurement of components for the 65,000 
register core memory are on schedule and established delivery schedules 
will be met.

VI AW/FST-2 COORDINATE DATA TRANSMITTING SET

Four simplex equipments are installed and operating; one is undergoing 
dyn-unic f • in; it Burroughs' Paoli plant prior to delivery to Patrick APB 
and the sixth will be delivered according to instructions issued by AFCRC 
within the next ten days.

i:ur rough r. is satisfactorily maintaining their production schedule of duplex 
equipments at the rate of two per month, By early October, 1957, a total 
of 2k units will have been delivered to the Air Force, thus completing the 
initi .1 production contract. Production andtfelivery schedules indicate 
the secona reduction contract will be completed by July 1958. A lead time 
of 10 months from the date of contract issuance to the delivery date of 
the first unit is required for equipment production. Although they have 
not received an official Air Force request, Burroughs is now preparing quo
tations for contractual coverage for an additional 18 AN/FST-2 equipments.

At a meeting held 13 August 1957 Burroughs and Air Force representatives 
agreed to extend Burroughs' maintenance contract for the simplex units at 
South Truro and Montauk. This extension will authorize Burroughs to main
tain these two si:.:. Lex units for one additional fiscal year, up to June 
1958. It is understood that AFCRC has the funds available for this exten
sion.

16
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7. /.'(/FST 2 COORDINATE DATA TRANSMITTING SET (Coat'd)

>:rrou r-dntcnunce contracts will be extended to cover the maintenance 
of thC. equipments up to the sector operational date. In order to

year maintenance personnel to maintain the equipment at P-30 
'Burroughs will require contractual coverage by August 28, 1957- It is 
understood that RAFD will provide this coverage by this date as funds are 
available from 230 money.

VII EC-CC BUILDINGS

On 31 July 1957 the DC-CC installation at Truax AFB (Chicago ADS - 30th AD) 
was transferred to the Air Force. During the past month construction was 
started on two more Direction Centers: Sault Ste. Marie and Spokane. To 
date seven si les have been transferred and eight are under construction.

The buildia ;s at Montgomery and Grand Forks are still somewhat behind 
schedule but the DOD's should be met. At Kansas City it appears there may 
be a chance of improving the 7X)D of 2h January 19>8. A meeting ■will be 
held on-site 16 August to discuss a new date. The BOD last reported for 
DJ-uth, 31 October 1957, actually represented the contract completion date. 
BOD has now established as of 20 November 1957, due to a late delivery o. 
air handling supply fans. ADC will provide a skeleton crew of M^cO people 
to maintain the building until the start o- pre-installation activ ity on 
31 March 1958. Construction schedules at all other sites, up to Spokane, 
are being met.

VIII COMMUNICATIONS

Criteria had oeen published by RAFD for the location of microwave towers 
long-range radar and ground-to-air radio sites. Pending revision o.

this criteria which RAFD is developing, ADC has agreed to accept a variation 
a few degrees from these standards. Problems in siting these towers are 
ing reviewed and resolved through the Joint efforts of ADC, the A.M.A.

(Air Material Area), RAFD and the telephone companies—The tower at P-56 
(Cape Charles, Va.) was sited recently through this joint effort.

The American Telephone and Telegraph Co. is continuing action to locate 
and suppress noise in the SAGE data services being provided by the telephone 
companie. and to reduce impulse noise from gap—filler radars. No diffi
culties are seen in providing satisfactory SAGE data service.

StC;\£T
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VIII COMMJMCATIONS (Coat'd.)

revised externa' circuit requirement sheets (ADC form 290; are being issued 
aix: for K-v Y< I ton, Danger, Detroit, Sault Ste. Marie, Duluth, 

Chicago and Mon .. cry ;Ur Defense Actors. A meeting will be held in the 
near future to : .lev the Hew York and Boston requirements and it is hoped 
to firm the-' c . -t future changes can be held to a minimum. External 
circuit requirements for the Combat Centers must be revised and this in- 
formation i. ;*:red by the telephone companies in the near future for 
the 26th Air Division, 30th Air Division and the 25th Air Division so tha„ 
communications will not be delayed.
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11-55-7" (Unclassified)

Problem iTesented
Intended locations of required radio buildinc= oust be checked 
agon . atenna separation criteria so that construction may 
proceed on : nodule.

Act i on Ayneies

ADC, AFIR, Rome AFD and AMA's

A- t .■■■- J- c "4-^‘h.
ADC (Col. Huey) stated at the previous meeting that, site_con
currence had been obtained for all ground-to-air radio sites 

- ■ ■■
ADC that the AFIB's had not received or were not acting on 
the site approval letters in every case. Also specific . . 
exceptions'to certain siting had been taken to previous siting 
by Oklahoma City AMA. It was stated by Col. Huey that ADC 
advised every Al’IR during July of the site concurrence and

; . with design and construction. In
addition, AFIR (Lt. Bach) was infonaed by Col. Huey of ADC on 
14 August 1957 that ADC has approved the siting of these build- 
in s. and that contracts should be awarded for the required 
buildings as soon as the availability of mits. (See
Item No. 4-57-1)
Col. Huey advised that ADC in July 1957, directed the Air 
Q? lense Forces to provide them with the siting information on 
.' sue sites in accordance with a schedule formulated to meet 

requirements. Ulis information will be transmitted to the 
AFIB's without delay.

I- • ■ »:n.-.t Completion of Action

Indeterminate

Impact on H-ogram
SAGE ancillary facilities, such as ground-to-air radios have 
, ... made available on schedule, huge Air i*orce investment 
w,11 not be fully utilized and the operational date of SACE

< ay 1. a ly siting and site con-
irrence h ■ contributed to this delay.
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XJTOt UP. ■ r‘-r/-^ (Confidential)

A. . Rm Presented

gration of new weapons into the SAGE-equipped Air Defense 
E nv i r onme n't .

B• //r-nr.ies

l!q. USAi-, ADC, ARDC, ATGC and AMC

C. Action rein5 Taken

The study group chaired by Lincoln has approved IBM's pro- 
1 for the manufacture of time-division data link and.

.'■O.’t'.BC output sections for the AH/FSQ-7 on a schedule com-
’.'.title with the installation of the 65,000 register core 

: -uory. The ADES Project Office has received both TIR #1-200 
enclosing specifications for the output sections and an IBM 
cost memorandum from Lincoln laboratory and will initiate 
contractual action.

T.‘ SAGE/AAOC battery data link study group is preparing a 
report which will recommend a method for supplying NIKE 
battery information to the SAGE Direction Centers.

D. 'Aerccasc. Completion of Action

Indete rminate

E. Impact on Program
Unless SAGE/Weapons Integration is accomplished on a timely 
basis optimum utilization of new weapons in Air Defense will 
be delayed.

ITEM tiO. 12-56-1 (Unclassified) (General)

A. Problem Presented
Status of SAGE Personnel and Training Action. (This is 
carried as a general item for the Pnasing Group to assist 
in resolution of any problems which may be beyond the pur
view of the Personnel Sc Training Committee).

B. Action Agencies

USAF, ADC, ATC and ADES Project Office
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• - lassified) (General) (Cont'd) •---------------

C. Action ' ;.i_T3unn
Status of -AGE Personnel and Training actions will be regularly 

orted to the CAGE Biasing Group. The Personnel and Training 
Cc:-- itt- 'rill normally meet on Thursday following the SaGh Biasing 
Group Il.-cting and minutes of that conference are issued to aj-l 
int*-rested agencies. A SAGE fersonnel—Training Committee Electing 
w.., ueld at 220 Church Street, Ij June 1957 and the ne:rt meeting was 
held 15 August 1957. Col. Dahlberg briefed the meeting on the results 
01' xAe cor.’uter time allocation study. Lack of sufficient tine on the 
/g .-7 (XD-1) computer in ESS had caused a review to be made of com- 
pater ti...: allocation and. ATC's plans for operator training. After 
r.ee'.in.: of the major computer users during June and July 195 7, -o rc" 
view requirements for computer time, ATC, ADC, Lincoln laboratory, 
Li: oln Project Office, ADES Project Office and ADES met or. 30 July 1957 

revD.w computer time allocation and the manner of training Air Force 
operators.
ATC had planned 120 hours of "live computer" training on XD-1 and after 
review of the forecast results, ADC determined that 72 hours* o. live 
computer" training would provide the minimum ability that could be

.pl for SAGE operators.
ADC renrh'.'d the decision that the importance of the first module (the 
. -st two sectors and the first Combat Center) in proving the SAGE 

, er . for Air Sefense require the best qual- 
1 personnel available. Therefore, XD-l computer time must be made 

■ . . to assure continuity of training for -.. b. i&ich will
consist of tiie remaining complement for Hew York ADS, balance of the 
normal Load for Boston ADS ana the initial complc.*on (full load 27 
people) for .•• . .. (Syracuse) Combat Center. In view of the
: ossiole impact this would have on the 1959 computer program revision 
ana Lincoln’s research and development work, the requirement for XD-l 
computer time has been reduced from 120 hours to 72 hours for this 
class. ADC’s final decisions outlined in their message of 2 August 1957 
were as follows:

TTAF Class IIo. h will be conducted by ATC at Itirphy Army 
Hospital utilizing 72 hours of XD-1 computer tine. ADC, 
with tiie assistance of Bond Corporation, will continue 
operator training on-site to bring the slti.ll level up to 
that which was originally anticipated utilizing 120 hours 
of XD-1 computer time. ATC will be requested to provide 
academic and simulator training at Murphy Army Hospital 
ord (2 ours of on-site computer training for all personnel 
beginning with the Syracuse Direction Center and continuing 
unt: I * training facility in the Kansas City ADS is avail
able. Defense Comr.and will provide the additional on
site training required.
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Tjt"' >. 12-51-1 (Unclassified) '

C. Actio& Being. K?:r. (Coat’d)

TTAF is studying the decision to determine 
instructor requirements and other cost factors. 
ADE3 is reviewing the decision to determine the 
impact on test efforts of the assignment of 72 
nours of on-site live computer training.
Lincoln Laboratory has been informally informed 
of the proposed action and official notification 
will be sent by ADE3 Project Office.

D. Forecast Completion of Action

Will be reported upon at the next Biasing Group Meeting

E. Im act on Program

Unle: .adequately trained personnel are furnished in accordance 
with SAGE requirements, toe Air Defense capability for which the 
system was designed cannot be realised, Deducing the computer 
training time from 120 hours to 72 hours on XD-1 reduces toe pro
ficiency level, however, the probability of obtaining the desired 
JY Jr.') computer program is improved.

7" ' ..J. ,-',7-1 (Unclassified)

A. Problem Presented
Air conditioning at SAGE annexes does not furnish reliable cooling 
and humidity control for the AH/F3T-2.

B. Acs'on Agencies

ADC, C of E, ADES Project Office and Burroughs

C. Action Being fallen

On 9 August 1957, Burroughs (Field Service) transmitted a request 
to the Ail’ Force tarough Burrougns Corporation (Detroit 01-icc) 
for authorization to modify the air conditioning controls, at a 
maximum of six additional sites and to return to modify the con
trols of a maximum o? eight of the sites which were modified 

it. The AIKS Project Office has not yet received 
uest. Surrou^is* modification work continuing itis- 

factorily at the first fifteen long-range radar sites as authorized 
by ECi' action on - February 1957•

S LkJiAu. I 23
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S KCRT G M:”7.ENT no.

'l'.ic latest completion elates of the C of E anil Burroughs1 
cations are as follows:

modifi-

’r—'t> liou- 
p-l;'y its -town 
1 -50 . ’.aratoga 
I’-51 Palcnw 
J ■-'!'> Penton 
P-55 Quantico 
p-56 Cape Charles 
P-13 nrunswick 
p-10 north Truro 
P-Gj Claysburg 
j.;-l 17 ■: Rapids
li-xUj Ko. Concord 
P-65 Charlesto-.'n

Completion of
-.urrv'.-J..".1 ECP

Complete 
Complete 
Complete 
Complete 
Complete 
Complete 
Complete 
3/30/57 
9/ 2/57 
Complete
Coranlete 
9/23/57 
8/30/57 
9/19/57 
9/27/57

Permanent Modification
Completion Pate_____

10/2h/57 * 
9/25/57 *
10/2t/57 * 
9/25/57 * 
9/25/57 * 
3/23/57 
9/ 1/57 
8/30/57 
Complete 
Complete 
Complete

Ko schedule available , 
Ko schedule available 
Indeterminate (no funds) 
Ho schedule available

... (Gout1 d)

* Change from last report
A compressor failed on the air conditioninc system at P-56 which was 
completely modified by 21 July 1957- This is now being repaired by 
the Corps of 'Engineers.
ADES test teams have lost considerable time at several 3AGn annexes 
due to air conditioning system failures. As a result every effort 1: 
bein'-, made to satisfactorily complete the permanent modifications 
•Ju re work has already started and to shorten the interval to comple
tion at .sose sites where the systems are not yet under construction 
The ADES Project Office ha:, informally requested Burroughs to apprai 
the feasibility of furnishing an air conditioning system which would 
be part of the minimum equipment of the Ail/FoT-2.

Forecast Completion of Action
31 August 1957 (Air Force approval of Burroughs' 
Ar. scheduled (Burroughs’ Control Modification)
As scheduled (C&E Permanent Modification)

request)

-ct 0:1 iTog—jn
" air conditinning systems mist be operative at all SAGE annexe, 
for the satisfactory performance of the AII/F3T-2 As required lor
• •. i ,i.5 VIS4-’ •
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SL’PrCKii: C CO . E’J

A• Presented
. and construction funds have not been received as scheduled 

for:
(a) SAGS technical buildings
(b) Radar annexes(c) Radio transmitter and receiver buildings
(d) Support buildings 

b. Action Agency

Hq. USAF

C. Action Being Token
The ADES Project Office has received notification from Hq. USAF 
that the FZ $3 MCP would not be funded before 1 October 1957 and has been asked to prepare a modified Schedule 6 based on 
1 October construction funding.
(a) Construction and Title II funds for the Pendleton ADS were 

to be released to ADES in June 1957- Similarly, Title I 
funds for the Minot Sector were to be released on 29 July- 
1957- Construction funds, under Schedule 6, were required 
for the los Angeles and San Francisco installations on 
20 September 1957, and Title I funds were required for the 
Son Bernardino Sector on 2 October 1957- Schedules are 
being reviewed to consider revisions where necessary. 
Inasmuch as the delay in receipt of funds for Pendleton 
will carry the start of construction into the winter months, 
the Project Office believes that the severe winter weather 
will delay the start of construction until 1 I'arch 1956, 
thereby causing a six month delay in the operational date 
of the sector. On 12 July 1957 Hq. ADC approved ADES recom
mendation that the operational date of Sault Ste. Marie be 
deferred from 15 April to 15 May i960 to reflect the two 
month delay in receipt of funds.

(k&c) Owing to delays in funding coverage for ancillary sites, 
each of the folic.-ing sites will experience delays in 
schedules, in some cases affecting sector operational 
dates. (The delays quoted below are predicated on receipt 
of funds on 1 October 1957).
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ITEM ?iO, >1-57-1 ( C j ere i)

C. Action • ~ -cn (Coat'd.)

v ye,?*;, por,4 -. and Syracuse -ctors

Operations at ™<*i 1 Tnry cites are threatened by inadequate power 
as the permanent power augmentation required has been delayed by 
lack of ' rids. (Specific sites are P-45, P-50 and P-21).

Washington ADS

M-121 F. .o will slip five months. As a result, 1-1-121 Radio will 
not be available for inclusion in ADES testing but in itself is 
net considered sufficient reason for changing the operational date 
of this sector.

Bangor ADS

BOD of Topsham Radio will be delayed one year, M-110 Radio seven 
months a; 1-110 SAGE Annex four months. As a result, the sector 
operational date may be deferred by four months. However, ADC 
will review the possibility of operating the sector less two radio 
ar.i one radar sites.

d -roit ADS
Five radio sites (P-20, P-62, P-67, P-73, P-61) vill be delayed 
by periods of from six to eight months; two gap-filler sites 
(?-20B P-67D) will slip three months; and P-34 (overlap from
.ult St. -. Marie) will slip six months. Accordingly, the sector 

o -ratioi.al date must be deferred seven months.

Two Ion -range radars (P-31 & P-34) will slip four months; six of 
the save . gf-. Ilers will slip from two to five months; and four 
of the five radio sites will slip from one co seven months. The 
s - or o ^rational date must therefore be delayed approximately 
five months.

Kansas City ADS
Tne two radio sites required for Rrsid's programming activities 
will b«.- .layed. Richards-Gebaur Radio has not been sited and the 
<:> .-rational date is indefinite. The operational date of P-47 
.. .uio will Slip seven months. In . Litton, one of the two gap- 
fil Lers will slip two Muths. (T! < operational date for programming 
u is 1 November 1958) As neither of the two radio sites will 

operational at this ti; s, v of the sector for programing pur- 
y be provided only if r.-.ilto co rage is r .de available by 

texijorury facilities. Col. Huey of ADC has undertaken the task of 
obtaining the Rand needs and will advise the Project Office of 
their proposal.

SlCRqT 26



SUPPORTikG DOCUMENT NO. 
ITEM '■r>. ■ -57-1 (Secret)-----------------------------------------

C. ' cttor, ? -ire Token (Cont' d.)

Duluth ADS
The operational date of P-35 Radio will be delayed, by three 
i.onths. However, this in itself is not reason enough to change 
the sector operational date.

Lt. Col. Tidball of the ADES Project Office stated that the 
Project Office and ADCJtad furnished USAF with a list of specific 
sites requiring funding and the sequence in which these funds are 
needed. Funds released since 1 July 1957 have not been in 
accordance with the required sequence. This should be continually 
reviewed by Eq. USAF and ADC in order that the best possible use 
of funds may be made.

(d) All support facilities for 57 KCP have been funded and are 
in varying stages of construction. Ko further information 
has been released on the funding of support facilities 
required under 5® MCP.

D. ^oyerast Completion of Action

1 September 1957 (Determination of Rand radio requirements at 
Kansas City)

21 August 1957 (Release of modified Schedule Ko. 6 by Project 
Office)

1 October 1957 (Release of funds)

E. Impact on Program

Further rescheduling will be necessary if funds are not released 
promptly as forecast. In addition, full advantage of the Large 
sums of money already spent will not be realized if the additional 
money required to complete the early sectors is not funded.

ITEM NO. U-57-h (Unclassified)

A. Problc i Presented

Power supplies at long-range radar sites are inadequate for 
SAGE equipments.

B. Action, A'-.encies

ADC, AFIR, ADES Pro, act Office, EADF and ADES



ITEM NO, t-57-‘> (Unclassified.) SUPPORT 2 DO ' ' F T ! 3 '

C. Action 7 .
.visitins AC&W sites to 
facilities to satisfy 
requirements, and what
Mr. Olver, EADF, advised

surveyed from 1 July 1957 through 2p July 1951
_ > _ - -»• V . Vi J. C ’-f n* T* V

Representatives of EADF and ADES have been 
determine the capability of existing P°yer 
test requirements as well as ultimate SAGt* 
emergency measures, if any, must be taken, 
th-- sit - surveycu. ax^u a. w*-/ -✓xi ---- - - - v . n rnp-9 Highly.- ., N. J.; P-5^ Palermo, N. J.; P-^5 Montauk, M. Y., P->0 

- to i, H. Y.J P-lb St. Albans, Vt.; M-103 H°- Concord, Vt.» P-o?
Chariest, n, :-te.; P-80 Caswell, Me.; and P-13 Brunswick, Me. A 
re; Ort has been prepared by EADF outlining interim measure s to be 
taken at each site until permanent modifications to distribution 
systems, commercial and diesel power have been made. At .-«0 and 
P-65 it is imperative that additional interim power be cade as 
soon as possible to minimize shutdowns.
Mr. Olver -dvised that durin" the survey it became evident tnat m 
view of the limited capacities of diesels, transformers and wire 
"izes it would be impractical to supply interim back-up power for 
SAC .’.ystems testing. Col. Huey, of ADC, stated that in case of 
pov r outage, the site commander will determine procedures affecting 
SAGE tests and give SAGE testing precedence except in emergency 
conditions.
The survey of the remaining sites in EADF will be completed by 
3 August 1957- it is expected th.-t authorization wi21 be granted 
for additional surveys in the Central and Western regions.

Because of the number of modifications and auditions to power 
inplies planned at each site, the chairman requested that

i .J A. Cow.in, of AFIR-ZIPO, coordinate and schedule this modi- 
i .cation work between AFIR and the Corps of Engineers in accordance 

h ADC and ADES test requirements. AFIH-ZIPO accepted this task.
Funds for the Electrical Distribution and Emergency power at P-21, 
P-l»5 and P-50 will not be available until after 1 October 1957-

D. y.^rccnr.' Completion of Action
31 August 1957 (Completion of EADF and ADES survey)

E. 1 '-net on Program
Failure to provide adequate power at ancillary sites will delay 
i sting and jeopardize sector operational dates.

Sb.Cr\iZ. i 28



5-57-1 (Confidential)
SUPPCR. G cs......f T ”9

Requirements for test aircraft must be established and their 
availability assured.

n. Action Agencies

Eq. USAF, SAC, TAC, ADC and ADES

On 19 and 2’ July 1957 meetings were held with interested Air 
Force agencies to discuss SAGE aircraft requirements for 1957- 
1958. At these meetings agreement was reached on the following 
allocations for test aircraft support in 1957:

(1) The Type I aircraft required for all subsystem testing at 
the Hew York ADS and Boston ADS for the period 15 August 
through 31 October will be provided by SAC., This will 
amount to 350 hours of aircraft support.

(2) APDC will provide all the Type I aircraft required for sub
system and initial system testing at the Boston ADS for the 
month of December 1957- This amounts to 112 hours.

(3) All of the remaining Type I requirements for 1957 will be 
■fulfil led by EADF with the 551st AEW & Con. Wg. assigned to 
the BADS and the 4713 REVFLT to the NYADS.

(4) TAC will provide the Type XI aircraft requirements for 1957-

Eq. USAF furnished ADES on 27 July 1957 with a complete listing of 
the types of aircraft that will be in the USAF operational inven
tory for the 1956-1962 period. ADES is evaluating the aircraft 
listed to determine the feasibility of their use as substitutes 
for those types that are presently programmed as Type I aircraft. 
In this same study ADES will determine whether F-101 aircraft can 
be used for Type II aircraft. USAF had also requested that ADES 
provide them with an estimate of SAGE aircraft requirements for 
the 1959-1962 period. This study was completed by ADES and the 
requested information ' .s transmitted to the ADnS Project Office 
on 9 August 1957•

D. Forecast Hornr? et-icr of Action
30 August 1957 (ADES to complete study)

T^ract on Procrcn
If ’-..outre:’ents for test aircraft arc not met assch.-dulei, SAGE 
System Testing will be delayed at a cost of 42,000 per day per 
test team.



. » I DOCUMENT f-'O
6-57-1 (Confidcnuial) ------------ _ KU-

Protic '■ Presented
A comp • tensive review of trigger delay amplifier requirements is 
necessary so that quantity procurement action may be undertaken.

Action ' "oncies
AFCRC, RADC, RAFD and Lincoln laboratory

Action ?c«rv Taken
Ti e F Lcrafter Corporation is producing 16 trigger delay cmpli- 
flc.for radar sites in the first module. These units arc nc o.l 
to so. . range calibration problem at. the long range radar sites. 
.Lincoln Laboratory TIR #1-206, (Memo 2M-0681), recommended a long
term solution to the range calibration problem by having the 
trigger delay amplifiers provided as part of the long range raoars. 
Mr. W. Smith advised AFCRC has reviewed this UH but has delayed 
Issuance of their recommendation pending the results of tests of 
the tri." er delay amplifier to be conducted at P-^5, Montauk.
This was delivered 12 August 1957, testing io in progress. 
Frva t . ;se tests AFCRC will also determine if one unit duplexed 
through wiring changes will be sufficient at each long range radar 
site in place of the two per site presently progrcmr.ed. AFCRC is 
exp ctcd to forward their recommendations to the ADuS Project 
Office by 31 August 1957-
Rased on the recommendations of AFCRC, RADC will initiate action 
to provide specifications to RAFD so that procurement action can 
be initiated to provide a long-term solution. AFCRC will also 
recommend a basis for interim procurement of quantities required 
for action during the period required to change the radars.
RAFD is negotiating with Burroughs to provide installation and 
maintenance for the first 16 trigger delay amplifiers and letters 
of intent have been issued to Burroughs for the first two units.

■hr:' • rt Completion of Action
31 August 1957 (AFCRC recommendation on TIR ;..'l-206 and feasibility 

of ur.ing one unit for each site)
Indeterminate (Complete specifications and final procurement for 

trigger delay amplifiers)

Tmpacon Program
Without trigger delay amplifiers the accuracy of SAGE radar data 
will be inadequate.



SlPFGRhi-.G DOuUMEKT KO / 'l r? ”! NO. 7-57-1 (Confidential) --- ------- ------ ------- Z______ I

A. . Problem Presented

Use of AH/FPS-20 radars has been United because rotary antenna 
switches in the antenna circuits have burned out.

B. Action Arcncies

PAFD

C. Action Pninc Taken

An ECP was issued by Bendix on 29 July 1957 calling for a change 
in the type of spring behind the carbon isolating rods which will 
eliminate the arcing and the burning of the antenna switches. The 

will be reviewed by PAFD Modification Review Board on 20 August 
1957- Bendix can ship eight replacement switches by the end of 
August for installation by Bendix Field Engineers if shipping in
structions are provided by RAFD

0. Forec.-.ct Co-m>letion of Action

20 August 1957 (approval by Modification board)

E. Impact on Procrrm

Subsystem tests involving AN/FPS-20 radars will be delayed with 
possible effect on sector* operational flatus.

ITT-. 7-57-2 (Unclassified)

A. Problem Presented

There are apparent discrepancies in radar and beacon site 
coordinates.

B. Action Agencies

4620th ADW



supfort : g ho

ITEM NO, 7-57-2 (Unclassified)

C. ' “•'ir -h.cn
The h620th ADJ is responsible for publishing site coordinates 
for use in SAGE radar orientation and computer programing. The 
accuracy of the surveys is the responsibility of the agency which 
surveys and designs the site. ADES had found apparent discrepancies 
in site coordinates ■which caused orientation errors, ard after review 
of the vap-filler beacon coordinates, Col. Brooks advised that EADF 
has rec’- -st d the ACS.W sites to reconcile their figures ana if 
necessary, resur- y. It was determined that errors in long—range 
radar beacon ourlinates were, in sone cases, due to using inaccurate 
coordinates of the radar sites for reference. ADES has received the 
latest Corps of Engineers surveys for these sites and beacons, and 
these have been provided the Boston ADS test teams. EADF established 
a procedure for obtaining correct beacon site azimuth data, which 
will satisfy orientation requirements, and following completion 
of tl. study, ADC will forward a report to the lw20th AD’J.
Col. Brooks advised that criteria now available has been furnished 
the Detroit ADS and subsequent sectors to prevent difficulties in 
these sectors and will be used to correct errors which may be found 
in the earlier sectors.

D. Force - .-.t Co-- let,ion of Action
15 August 1957 (ADC’s report to U620th ADJ)

E. Impact on Pro ■—m
Subsystem testing will be delayed and tracking by SAGE computer 
program impossible if site coordinates or beacon azimuth and range 
information are not available in accordance with accuracy outlined 
in TIB #1-81, issued by Lincoln Laboratory 6 July 1955-

IT'’-: ro. 7-57-1 (Unclassified)

A. Problem Presented
Interference with the AN/FPS-8 radar at P-9 is being encountered 
from off-base radars.

B. Apt n Agencies

ADC (New York ADS), AMC, MAAMA and EADF



SJPFORTEG B33U.’£E!iT NO. ./

ITEM .. • ■ 7-57-3 (Unclassified)

C. ction Being Taken
prescntatives from MAAI-1A, RAFD and AFCRC have investigated and 

studied the radar interference at P-9- The information compiled 
indicates that the interference is caused by several sources:
ndy Hook - 27 AW/TPS-2's operating intermittently; Ft. llonmouth; 

Idlewild, Floyd Bennet & LaGuardia Airports; Shipboard navigational 
radars. Since the problem affects Army, Wavy, Air Force, marine 
.nd CAA equipments, MAAI-iA considers the problem beyond the purview 
of their organization and has recommended to AMC that a committee 
be formed to further investigate the interference and resolve the 
problem. Lt. Col. Silence of the ADES Project Office will assure 
chat prompt action is taken. Mr. W. Smith of AFCRC advised that 
they had investigated the problem, but, because of the multiplicity 
of causes of interference, determined the problem to be beyond their 
scope.

j.; ..'ut.'.iI.. , the C and E organization of the New York ADS is attempt
ing to procure test equipment that will aid in obtaining additional 
information on the sources of interference.

D. Fo-'cer.t Completion Action
1 September 1957 (P.eview and recommendation by committee)

E. Impact on Program

Subsystem tests and use of P-9 as a SAGE input will be delayed until 
the interference is cleared.

WO- 7-57-^ (Reinstated) (Unclassified)
A. ~“i'.-.len Presented

L of cables has delayed instal i ation of RHI consoles in SAGE 
annex required for SAGE height-finder tests.

B. Action Agencies

RAFD, AMA'S, ADES Project Office



SUPFORTiKG DOC17EXT NO.

ITEM NO. 7-57-^ (- - . -' ted) (Unclassified)

C. Acti on.Pf 'll " 1
At the last reeting this problem was considered to be solved. 
However, the ADES Project Office had determined that as of 
, August 1957 IV D had not initiated procurement of tne cable 
which has a six month lead tine before delivery. Mr. Maddaloni 
vijj, check Air Force assets to assure the availability of this 
cable until procurement can be completed. Mr. Maddaloni also 
advised 1 all the AMA's had been notified they were to 
fabricate the kit.-, and will check to* assure that the proper 
CAE scheme -s triable since three different schemes were used 

p-9, P-U5 and P-54 !n the New York ADS. Col. Silance of the 
ADES Pro.; st Office advised that RAFD schemes were available 
for relocation f the KU consoles in the Washington ADS, and 
material for these schemes had partially shipped. Col. Silance 
will continue to work with Mr. Maddaloni to resolve this problem.

D. Forecast Com; ' ■■tion of Action
22 August 1957 - (Mr. Maddaloni to advise ADES PO status of

cable assets and procurement)

2 September 1957 - (Mr. Maddaloni to check all AMA's to assure 
proper C&E schemes received)

E. Tnrpact on Program
GAGE testing of Height-Finder subsystem cannot be programmed 
until four KHI consoles, properly connected, are installed in 
the SAGE annex.
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ITEM WO. 8-57-2 (Confidential)

A plan for the acceptance of each Air Defense
d. ■ Io;. .7 so that <- ch sector can be turned over to aDC on vhe 
operational date, us systems tests indicate that operational 
specifications are met.

B- A.' '' ' 7' 7 7 77 1073

ADC, AMO, AT<DC, PAG, ADES Project Office and ADES

C. Acti inc Token
Office representative on the Requirements 
initiate action to develop procedures for 

Col. Silance
Major A.rley, the Project 
Advisory Group (PAG) will 
the acceptance of Air Defense Sectors by the air Force, 
ox' th" jl-oject Office will report monthly on the progress 
being made in the development of these procedures.

D. 1 >i''.ci: i. Coit>l"tion of Action
11 September 1957 (First report by Col. Silance)

nnct on Pro.'rim
Possible delay in planned use of test teams in subsequent sectors
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• r?n< KO. 8-yf-l classified.)

A .

infornat' ... is not available concerning far-end terminations 
require for SAGS operation at interceptor bases, AAOC, AMIS 
Al' CC, v .o.

B. ’ . in

ADC has advised the Defense Communications Manager (DCM) of 
the AT?'T Company and the Army COHAD representative at Colorado 
Springs of the communication facilities required at AAOC sites 
in the first two sectors. In addition, on 22 July 1957 and 24 
July 1957, ADC advised CAA of SAGE requirements end requested 
information on the type of facilities needed at AMIS and Ar.TCC 
locations to meet these requirements and be compatible with

। pment presently installed. This will be forwarded to the 
■ ■ when received. Information will be forwarded to the tele
phone comp, .i.ics by 23 August 1957 by Bell Telephone Laboratories 
concerning the facilities require! to terminate voice scramble 
circuits and interceptor bases. lifter receipt of the above 
information the telephone companies will advise ADC through the 

of • iifficulties in meeting these of future SAGE require
ments .
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25 November 1957

SUBJECT: SAGE Phasing Group ? <.15 ng 13 November 195/

TO:

SUPPORTING DOCUMENT NO 2-0

T. Attached arc the rdnu’-es of subject meeting held at 220 
Church Street, New York City, to bo used for your information, 
iniidarr- or action as appropriate. The ADES Status and Progress 
Meet . . held on 12 ilov. r 1957 and a summary as contained in

; “• 588 wlnutes was given by Western Electric ADES.
The proolcm areas are covered in the individual items on these 
minutes.

2. A now plan for the cond-ct of future Phasing Group Meetings 
was discussed and .. . .. , was reached that the. next three meetings
hould >e conduct d at 1< cation: oth r n ?; ■ Church St., Hew fork* 

i,.e n xv .• cting will bo convrcd If/'.:') on the 11th and 12th
Griffins fork, ... the conference root

of uhoir Supply Headquarter. . r,: rral purpose of the r.-ctin*’ will 
be to . -ura in much greater detail than normal those items ’or "which 
Romo Ai- > nd other cl. :„entr of sir Materiel Cor.^nd have prin_ res
ponsibility for solution. The r .ting in January is planned to be held 

B, Col >r io Spr ' th the agenda aimed at thoso items pri- 
r®®P0!n,ibi ' ’ ’ ' : T*‘r- February .. oting i.s planned to be

held at Hqs ISAT to di th • its a within the immediate purview of 
tnat headquarters. Dstailco a; n. '.'ill be provided to the major command 
headquarters and to selected p cir v.,.- during tho week of 25 Novosbor 
tor the meeting to bo held at Romo AMD.

1 Incl. 
a/s

• * (/Z-—7. .0
'DALE I.. TID3ALL 
Lt Colonsl, USAF 
Deputy Ch ;f, ADES Project Off!

■"Hiis <!...... .ii nl-.it . i»fonii;lti..n affecting 
in., ntiiiofi.u deler.:'..* <>l the Ui.il'.* Sl.-.tes within 
i:‘<- <>: tin .;.)<• Iwiws. Title IS
U-S. <1. m (mvui 798 and Its transmission 

'be i ... .1. .n . nl..nf,. ii, .-my manner
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Register Ko. 82U61-

MINOTES

SAGE PHASING GROUP

MEETING

13 NOVEMBER 1957

"This document contains information affecting 
the national defense of the United States 
within the meaning of the Espionage Laws, 
Title 18 U. S. C., Sections 793 and 79^. Its 
transmission or the revelation of its contents 
in any manner to any unauthorized person is 
prohibited by law."

Not classified when attachment removed

1
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■ '• ■•■••• O the purpose and
, , -?.jl. vvgliotta, Chief 

■ m of the 
' - '.iorcategoric!., it wouli be •! - :i« . i it the location of the next three

could
• The problem r« at u are given as (1)

“'W1? ®.... pport to naintain reliability at the ar.clllory sites

■ ">, 1 ". tciaco and Doo Angelos
or by February 1, 1958, 

: .-n : and Minot DC-CCs
ril 1, 1958.

1 nnel at the sites and (3)I\Vc '' ■ propc ubcequcntly agreed to by those in
attendance, ,t the loci one. - . encral subjects for discussion at
the * Xt uld be as folio,

11 84 ‘ -■ -■ Depot, Ro jfev York -
"'y'1'• y" ' pro... ..  particularly as applied to the

°L. : • -'t io also proposed that the
Air Diu.-jicc Sys sc M?. . , ;!f. Office (ARIMO) present a

>rt . >■ link implementation ip SAGE.
in-.- a(--nc io ■ _ls 0Xpucted to be distributed by
2p November 1957 •

15 t-: ■■ -Colo Io Springs, Colorado -
:ill rj sites, retrofit programs, 
i-tyi thin tlic maintenance program

ii. being, proposal ior accoi lance of Air Defense Sectors on 
tiie operational date.

12 an. 13 Febrir>ry 195^ ~ w- ;hiugton, D.C. -
,lhc re!" '1?'d‘'r Of rY 58 and for fY 59, test aircraft

AJ'T-a.i'’1’.1' ' 1" ' Jih'ATUS
gA9y Peach.- dole (Secxct)

- ' m November 1, 1957.
receivingZSllaxy 

ict ion rate of AH/FSQ-7 
> months and tteATC 

ions were u d in preparing

1. Construct ton funds -<-r t 
DC’s would be av-ii •’>■ 
and funds for the P - > 
would be avui ? - -'



SAGE f.escb'd-;le (Cont'd.)

2. Fundfor five radio buildings would be available by 
November, 1957 and the remainder of the ancillary buixdings 
by April, 1958.

3. Ga -filler availability would not be a limiting factor.

b. Computer production would be uniform at the rate of one unit 
every two months.

5. Funds for FY 59 and subsequent years would be available to 
carry oat the remainder of the program.

As reschedu 1, the operations dates of all sectors beginning with 
the 6th (Detroit i. ■ >) slip by periods ranging from 1 to 1G 1/2 months. 
Slippages in sectors Detroit through Spokane are due to the unavaila
bility of construction funds for the ancillary buildings and at later 
sites due to the unavailability of construction funds for DC & CC 
buildings ar. well as the revised computer production program. The 
overall effect of the reschedule is to delay the completion of ’SAGE 
System until September 15, 19^3 •

Impl< mentai ion Activity .tn Early Sectors (Secret)

A review of the status of the New York ADS is as follows. With the 
exception of the difference in "time-phasing" the problems in other 
sectors are similar to those in the Mew York ADS. It is expected that 
problems in later sectors can be resolved in the same manner as those 
in the New York ADS.

Direction Center
The introduction of an interim SAGE System Training, Program (SSTP) at 
the Direction Center necessitates changes to the AN/FSQ-7 computer and 
Internal communications prior to 1 March 1958. IBM equipment changes 
have been approved and were contractually covered by the Air Force on 
21 October 1957. These changes to the display system will be made by 
IBM during the last two weeks of December, with a completion date 
scheduled for 1 January 1958- Funds for the required building changes 
have been provided by ADC Headquarters through EADF to the New York ADS 
site commander. Drawings hove been provided by ADES to the commander 
and bids are currently being secured from local contractors with a 
scheduled completion date of 15 December 1957- Engineering of communi
cations changes required to accommodate SSTP is being done on an 
emergency basis by ADES and Bell Telephone Laboratories. Installation 
and test of this equipment to b--> shipped 11 January 1958 is estimated 
to require six weeks.
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Direction Center (Cc-.it’d.)
Band has indicated that computer program Model 1, a modification to 
the computer program to be delivered 1 January 195b, will be released 
to ADES in the New York ADS on 1 April 1953. This date is coincident 

the start of final systems tests and a conference to review the 
effect on system tests will be held 13 November 1957. All equipment 
changes required for the operation of the 1 April 19>8 computer 
procram will be accomplished during the last two weeks of December 
at the time of the SSTF changes.

Although an emergency ECP procedure is being used in all cases where 
changes are contemplated which might result in interruptions to the 
test effo'-;., a sufficient number of mandatory changes to the AN/fSQ-7 

are planned to be almost coincidental with the beginning of final 
systems tests. It is expected that some adverse reaction will be felt 
during the early stages of final systems test effort as a result.

An engineering change proposal for modification of the air conditioning 
system in the Hew York /J3J Direction Center has been approved by the Air 
Force and contracts are under discussion. Work is scheduled to begin 
6 January 1953 and complete no later than 15 March 1958. On completion 
01 work, it is expected that the high humidity experienced in the 
Direction Center fourth floor console area will have been corrected. 
Similar changes will be made to the air conditioning system at all other 
Direction Centers and/or Combat Centers in which it is required.

In general, the situation at the Direction Center is good. Although 
some of the work has been tightly scheduled, with an exerted coordinated 
effort it can be accomplished.

Long-Range Radar Sites

Reliability of the equipments at the ancillary sites continues to be the 
najor problem in the New York ADJ. Although improvements were identified 
during September, the situation grew worse during October. As examples, 
B-9, Highlands, II. J. , had trouble with one or more equipments on 28 of 
the 31 days oi the month. The AII/fPS-8 radar was out of service for a 
total of 260 hours during the month, or approximately 1/3 of the time. 
One AN/FPS-6 height-finder was out of service continuously for ten days 
and on 22, 23 and 2U October, the site was completely inoperable as two 
height-finders and the search radar were out of service.
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long-Ran,/; Radar S.t«c (Cont’cl.)
p-5.l1, • )•■ , ii.J., the situation is similar in that 43 troubles

; >ber. Tills site was out Of service for.
approximately 1/3 of the time during the month.

At 45 Montauk, IJ.Y., this site was completely out of service for 
test, in from 30 EepteuLcr to 25 October and until 8 November it 

witi >n y air conditioning compressor operating.
This wa. the result of splitting the air conditioning system. Although 
it was ori inally estimated that this was a tvo-week job, after a full 
month shutdown only 1/2 of the system was operational. No testing was 
accomplished at P-45 for approximately one month, as a result of this 
outage. Splitting of the air conditioning at P-9, is scheduled to 
start 14 h 'Vember.

Gap-Fillers
0 -ration of the gap-filler equipment lias continued to be unreliable as 
previously reported. P-% failed 13 out of the 31 days of October, with 
a duplex channel outage of nine days. was out of servj.ee five
days during the month of October. At P-4yA, one channel was out of 
service for 21 days during October. At P-4JB, seven days were required 
to repair one defect. At P-UjA, 14 ilays were required to repair one 
defect. As this would indicate, maintenance of these gap-filler sites 
remains critical. Due to these difficulties, the testing capability in 
the New York Air Defense Sector during October was extremely poor.

• Radio Sites
Installation of voice receiving and transmitting equipment is now 
proceeding sivtisfactox'ily at the McGuire Radio site after approximately 
a six month delay. The data link equipment, however, was not shipped 
from Rome to P-45 until 8 November and will not be shipped to McGuire 
radio site until 20 November. MAANA will arrange for installation at 
both sites. Data Link at P-45, scheduled for operation on 15 November, 
will be delayed until 1 December. As previously reported, P-45 and P-54 
voice radio is being used to control aircraft in the test effort, but 
some equipments needed for SAGE operation are still missing.

o

bllCiI
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He ight- Fi nd ers

A 7?’PS-Aa radars are beinj installed in place of previously scheduled 
Aii/FPS-6 radars. Although AN/fPS-6A radars have been available for 
installation at SAGE sites since June 1957, there are no spare parts 
available for the support of these radars. Based on previous experience, 
no height-finding capability will exist unless the support problem is 
corrected immediately. The ADES Project Office has advised RAED to ship 
A../FPS-6A radars to sites previously scheduled to receive AN/fPS-6 radars 
and recommended that extraordinary action be taken immediately to make 
spare parts and maintenance materials available at the earliest possible 
moment. It is obvious that if SAGE capability is to exist in those 
sectors equipped with AH/FPS-6A radars spare parts must be made available.

Ground-to-Air Voice and Data Link Radio Subsystems Tests

As yet, the test team has not had a complete SAGE radio installation with 
which to work; use of operational radio installations has been limited to 
voice control of test aircraft. McGuire voice radio is six m< '.as late 
and no data link equipment is operating in the New York ADS. bnless the 
missing equipments are made available by 1 January 1958, the New York ADS 
cannot be tested In accordance with specifications prior to the operational 
date.

Other Subsystem Testing

Testing of the gap-filler, long-range and height-finder subsystems is 
essentially complete in the New York ADS. Additional subsystem testing 
will be performed to prove-in parameter changes, verify the adequacy of 
new issues of test methods and to verify equipment performance.

Crosstelling subsystem tests between the New York ADS and Boston ADS 
Direction Centers have been completed and these satisfy test requirements.

Teletypewriter installations are still only partially complete and 
subsystem testing of this equipment has Just started. Preliminary results 
indicate that these subsystems will probably not present major problems or 
delays.

Initial System Testing

The first of six system tests using aircraiv flying controlled flight 
Vaths was conducted on 10 October. Although the results of the test on 
10 October were good, the five additional tests during the month were not 
successful. On 16 October, equipment failures in ancillary equipment
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. Initial Syste .Ln - (Con-.'d.)

forced, the cancellation of the tent at about the half-way nark with no 
useful data co looted. Abort of both test aircraft cancelled a test on 
18 October .-.r-ft abort plus failure of all scheduled AN/FP3-6
radars on 21 Oc ,ber accounted for essentially no test results. Tests 
on 23 October and 25 October were somewhat better, although certain 
ai ■ i’l.'iry < ■ .. . which was eheduled for use were not available.

Controlled -.nout tests designed to integrate the radar subsystems at 
P-51*, P-9, P-;*5 and all associated gap-fillers are scheduled to continue 
during the month of TJcvciaber and December. These tests will be primarily 
concerned with the functions of air surveillance. The functions of 
weapons dire : on a limited basis during November,
but this offor , 11 be accelerated during December. It is presently
planned to conduct weapons direction testing witli the use of live inter
ceptors on a v> ry lii.ii t . ?s by late December or early January.

The results of combined systems testing effort to date indicates that 
SAGS equipments are able to pc •••’or the functions of air surveillance. 
However, more data must be obtained to determine a qualitative measure 
of these functions.

•umniary

Seven months re. n in which : . : • •.•..□. and complex equipment changes
must be accompli 1 int ■ - ion and final system testing completed
in the New York As.,.

Many problems h..." been .count r<-i; however, subsystem and initial 
systems testing has progressed •..•■>11. The subsystems which have been 
tested do meet GE test specifications and will continue to do so as 
long as cquipi nits perform reliably. The first results from initial 
system testlu u-e encouraging but interruptions due to equipment failures 
or aircraft aborts have prevented optimum utilization of the test cana
bility.

An operational date of 1 July 1958 for the New York Air Defense Sector is 
realistic and a SAGE air defense capability will be available as of that 
date, providing the Air Force takes action to rectify the various support 
problems which are contributing to poor equipment reliability. The Air 
Defense capability which will exist on 1 July 1958 will be directly 
proportional to the reliability of all the data-gathering subsystems as 
well as the pre icaency cf the max:.;.enance and operating capability of 
the personnel both the radar sites and the Direction Center.
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; . ■•.-tiv- , lr .« • . ..-ir.-- n rt-.orr, is on or ahead of
Lcheduj ..ith the ■ eptini of that portion allowing data
link co il.11 icy. At lew I'. 1 0, the complete computer program,
will i,< availr.l-.le by t .b-.i-r ry 195B. Checkout of this program to date 
has i ndioited th*.- .'ra.i • ;• find.ions common to the DC active pr< ram, D-2 
packi ■/:, an op. i -,ini pvo?-rly. At Boston, testing of the air surveil- 
i irr ■ portion ■ . .in pio.;.- is being operated with simulated inputs
to intro . i rs-.nw.-; of the Bo ...on ADS to SAGE operation. Model 0 for 
Boston was received, on-site and is now being tested.

At both 1 m-1 Ft. L ■ Direction Centers, check-out of the 
utility . m w.-.s cc r>l. ,ed and check-out of the air surveillance 
portion of the D-2 packag1 is going well.

At *hopr.*mun, th" utility program is .about hc/> checked-out and some pre
liminary ter-' has her'in on the DC active program.

Coding of the Coid.-.t Cc..t ■ active p.-o.'jram for th'.- 2oth Mr Division is 
most . . L...j' uorily.

• I. • .entially completed their
mov- i •• i.exin_ton । - ..i 'ka.i- i Lj l:ow engaged in producing the
■ ■ ■ogram, L. Good p -ogr >ss is being —do by

and is very in i fied with the performance of the All/l-. -[ nt this local. . i>- c, chfjic lias achieved a reliability 
oi over . since JO Septi;:’.in- • 1/57 when Rand began using the machine 8 
hours a day p.--r simplex machine. Or. 1 November, IBM agreed to give Rand 
a full .o hours a day per r.irplex machine, an improvement over the pre
viously pinned date of 1 January for 16 hours use.

It was previously planned that the detailed requirements for the revised 
program to v with the lor,mrriory would be available by 1 October 
1957 ar.d that large checkout t-.-om would install the entire program in 
the field in lute I'JPV- it is now planned to d fine the objectives of 
the revised program and to incorporate the improvements in a series of 
steps so that by late 1<;>9 all the objectives will be included in the 
revised program. In S<^>tcmber, Rand suggested I .. . > . . .. .uiry that
it would be desirable to combine the work of minor corrections to the 
program with the major revisions or improvements in the program and 
deliver n inor corrections along with the revised program models on a 
quarterly b .is.
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Pm ■ration and C'-.'- S-ont of ro;.:A»Cer Pro/trats (Coat'd.)

It 1g Lincoln':, responsibility to define the changes to be included in 
the pr ? ind's responsibility to produce the new program.
Lincoln I, . ; .ted that in January 1958 they will moke available the 
detailed objectives of the revised program and the cost of each change 
on the system in terms of computation time, memory capacity, frame time, 
personnel and equipment and the effect on the systems' operational
<■ -ability. In January Lincoln will also have an estimate of the dynamic 
track capacity of the revised program when used with the large memory.

Production, T -ntnllatlon and Operation (Secret)

Production, delivery, installation and testing of all AH/fSQ-7 & 8 
computers are on schedule. ‘Die AH/FSQ-7 for the Chicago ADS was shipped 
to the site on Nov uber 1, 1957- The computer for the Kansas City ADS 
will be stored at the Master Spare Parts Depot in Kingston for approxi
mately one month until the Direction Center is ready to receive it. Air 
Force installation acceptance tests on the AH/FSQ-7 computer at the 

•irect ‘were completed on October 2U, 1957. The Rand
computer at Santa Monica is cchedul 1 to be accepted in mid-November and 
the Washington computer by November 22nd. Computer reliability figures 
for all machines installed demonstrate continuing improvement. IBM 
re.orted that they have net received complete funding for power equipment 
scheduled under FY 58 requirements and requested that prompt action be 
taken in c rder to avoid an increase in the manufacturer's price.

A7f/FoT-2 Production, .Tnst; '! ij'.ii mF ..■ration (Secret)

Production of AN/FST- ! machines c<......... rate of two per month.
The simplex unit destin for Patrick AFB is still at Burroughs' Paoli 

......... ill ■. litionally, a 
second unit in being held by Burroughs pending the release of shipping 
instructions by RAl-’D. Burroughs Product Improvement program at their 
Test Station in Paoli is well underway with the height-finder and search 
radars installed and scheduled for operation by December 1, 1957-

In the event Burroughs' maintenance contract is extended beyond the 
operational date of the sectors in which the FST-2 is located, Burroughs 
will require authorization from the Air Force to recruit and train 
additional maintenance personnel. As the period for recruiting and 
training is approxirately eight months, Burroughs requires this author
ization immeuxately tn order to have men available in the New York sector 
when it becomes operational in July, 1958.

Col. Huey of ADC noted that a reconcnlation regarding AH/FST-2 
maintenance bad been submitt 1 . j. USAF On He venter 2, 1957.
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’ 'VJYLt.'_J3ulid i ngq (L'nc2if icd)

Corr —.ruction -rr-.-rcss of Direction Center and Direction Center-Combat 
C Bull' i~ reported sis proceeding satisfactorily. The Duluth 
Ar'. uir'.’Cll'... Center is scheduled to be transferred on November 20, 1957, 
the mas City ADO Direction Center on December 18, 1957 and the

nit,■■ '.-ry AU.; Direction Center on February 28, 1958. Excellent con-
ntr i’t. mi pi ■.-.cess has been made at Grand Forks and Seattle and transfer 
of th* '■ 1 sildings to the Air Force is now anticipated in advance of the 
previous Hud's.

?r 1 funds arc released in accordance with the assumptions on which 
Schedule j'7 is based, construction will start on the San Francisco DC 
on May 2, 1958, the Reno DC on May 16, 1958 and the Los.Angeles DC on 
May 29, 1958, Minot DC-CC on June 16, 1958, Great Falls DC on August 15, 
!•'.3 and Phoenix DC-CC on September 15, 1958.

Tiie first redesigned DC-CC will be at Minot. The plans for this site are 
in final stages of completion.

C‘wmunications (Unclassified)

The approval of Schedule No. 7 has meant that external circuit require
ment sheets (ADC Form 290) must be revised for all SAGE Air Defense 
Sectors and Air Divisions after Bangor. Accordingly, circuit requirements 
for the Detroit and Chicago Air Defense Sectors are being revised and wi 11 
be reviewed with ADC during the week of November 18, 1957. Also, ADC has 
advised the Defense Communications Manager of the ATAT Company that SAGE 
external circuit requirements are to be revised where changes occurred in 
SAGE boundaries as a result of the SAGE redeployment plan.

Since the test bays associated with CUG equipment must be modified, CUG 
facilities will not be available in the New York and Boston ADS until 
the operational dates of those Air Defense Sectors. However, final 
systems testing in those areas will not be affected. ADC has agreed with 
this installation arrangement.

The first SAGE Circuits to site P-21 in the Syracuse ADS may not be in 
service until February 1, 1958, a one month slip from the scheduled service 
date. Wien a new service date has been determined, ADC will be asked to 
concur. Meanwhile, a committee has been formed to resolve problems 
encountered in providing communication facilities at P-21.

11

OlLvi’iC j
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" . OF ACr-W ElfiSIHG COS-SgTES COIIrBREECS (Secret)

Hr. Stimiph, of BAFD, reviewed Lae results of the latest ACAW Phasing 
Committee Conference of U-8 Hoverabcr 1957- A new ACKJ phasing plan, 
throw -n lr . was developed at this conference using SAGE schedule Ko. 7 
date.-,, buj : ; construction forecasts and the latest schedules for the

equipment subprograms (AII/FPS-6 and 6A, AJI/GPA-27, AtI/FPS-18, 

AF/g .’.-j7 and An/FPS-?).

A brief summary of the status of the five subprograms was given by 
Mr. Stumph as follows:

All/Pi .1-6 and 6A - All AIi/FrS-6 and AII/FPS-GA radars that have not been 
installed were rescheduled in accordance with schedule 

7 and the capacity ci’ AMA installation crews (see 
11-57-2 for AH/FPS-6A).

AN/GPA-27 - Installation is proceeding satisfactorily. Due to 
funding cutbacks, Hq. USAF directed RAFD to extend 
delivery schedules for this equipment. However, 
5 or 6 additional units will be made available during 
the next b months, ii’nty-six AIi/GPA-27'a are now 
programmed for ADC use.

Air/FPS-18 - There has been some slippage in this schedule due
to equipment problems. This will be corrected by 
January 1, 1958.

AM/GPA-37 - Installation is proceeding satisfactorily.

AN/FPS-7 - This equipment has been re-programmed due to schedule
slippages. Before approving the final program, ADC 
will investigate the frequency diversity radar program 
to determine if there will be an effect on the 
AIl/FPS-7 program.
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?1-55-7C (Confidential)

ProbJem Presented

Intended locations of required radio buildings must be checked 
against antenna separation criteria so that construction may 
proceed on schedule.

Action Agencies

ADC

’ ’Von Doing Token

During July 1957, ADC directed the AMA's to complete siting of 
ground-to-air radio sites where technical problems did not exist. 
ADC (Col. Huey) advised that OCAMA has since informed CADF that 
siting could not be completed at P-69 due to non-conformance with 
!<AFD antenna separation criteria. On 8 November 1957 ADC advised 
OCAMA that variance from the RAFD criteria was permissable and 
that siting was to be completed. Hq. AMC (Mr. Seinick) agreed to 
instruct the AMA’s to forward siting information to the AFIR’s if 
technical problems were not considered by ADC to affect the 
operational use of the site.

Col. Huey reported that the current status of siting is as follows:

Site

P-3H 
P-35 
P-li? 
P-69

ADC Site Concurrence 
Forwarded to AFIR

m-99

SM-132

13 October 1957
7 August 1957
3 October 1957 

Estimated November 
1957 (Desited - 
submitted to CADF 
for approval on 
10 August 1957) 
22 October 1956 (RAFD 
clearance forwarded 
on 2Jt July 1957) 
30 August 1957



. ; J

NO- 11 -ZL-Z.Q (Con -'d)

C. Action Token (Cont'd)

Cite

SM-138

SM-139

p-29
Richards-Ccbaur

ADC Site Concurrence 
Forwarded to AFIR

Estimated December 1957 
(Resited)
Estimated 1 December
1957
13 November 1957
TX 26 June 1957
RX 30 August 1957 
(Revised Siting) 
16 May 1957Grand Forks

. >C will endeavor to supply temporary radio facilities at P-k7 
and Richards-Ccbaur in order for these sites to be operational 
by 1 November 1958 to provide live out pints for use in the check
out of the revised 1959 computer program. This program is to be 
installed at the New York ADS Direction Center by September 1959 
to be used in conjunction with the enlarged memory and provide 
capability for BCS-IARC, increased track capacity and use of later- 
design interceptors. Before the temporary facilities can be 
engineered, Rand must identify their requirements to ADC.

D. Forecast Completion of Action

As indicated.

E. Tnn.--ot on Program

Construction funds will not be released by Hq. USAF for buildings 
that have not had final siting approval.

ITEM NO. l'’-56-l (Unclassified)

A. Prob Torn Presented

Status of SAGE Personnel and Training Action (this is carried as 
a general item for the Phasing Group to assist in resolution of 
any problems which may be beyond the preview of the Personnel and 
Training Committee).

B. Action Agency

ATC

S'lC’.r.v
c
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o-q6-l (Cont'd) (Unclassified)

Action Being Taken

At the 10 October 1957 meeting of the Personnel-Training Committee, 
it decided ATC would provide the live-computer portion of the 
training for Air Force operators by means of on-site training 
classes until the Kansas City ADS becomes operational lor complete 
training. Academic and simulator training would continue at 
l.irphy Army Hospital in the interim period.

A mcetir.; was held at Kecsler Air Force Base, October 22-24, 1957 
to plan details for the implementation of the on-site training. 
It was agreed that:

(1) The on-site training will be conducted at Boston, Syracuse, 
Washington and Bangor. Additional sectors may become involved 
when Schedule Ito. 7 has been studied.

(2) ADC will provide 49 personnel to ATC for the additional 
instructors required. These instructors will be trained 
in the January 1953 cl Tnis is the only class which will 
receive live computer trainin- at ESS on the ATl/FSQ-7.

(3) TTAF will take action to provide for the logistic support of 
the training.

(4) ADC will insure that on-site computer.operational and main
tenance support is provided as required by ATC.

(5) ATC will require 40 hours, on a time available basis, for train
ing tape generation. Eighty hours will be required, on the same 
basis, for tape check-out and script generation. An additional 
40 hours will be scheduled for training classes.

On-site training will require that the Training and Battle Simula
tion Rooms be equipped for interim SSTP on the following dates.

On-Site Training 
Requirements

Boston - 30 April 1953 
Syracuse - 6 August 1958 
Washington - l'( September 1958 
Bangor - 29 October 1958

Previously Scheduled
P-ti.-s for Interim SSTP
15 Kay 1958
15 September 1958
15 October 1958
15 IJovember 1958

ADBS is coordinating this activity to assure the on-site training 
dates ceji be suit.

15
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ITEM NO. 1.2-56-1, (Cont'd) (Unclassified)

D. •r.-r-c^st. Cgrr.P1 etion of Action

..111 be reported upon at the next Pausing Group Meeting.

E. Tianact on Pro;

Unless adequately trained personnel are furnished in accordance 
with CAGE requirements, the Mr Defense capability for which the 
system was designed cannot be realized.

js'-;-.; no, k-57-1 (unclassified)

A. Problem Presented

Air conditioning at SAGE annexes does not furnish reliable 
cooling and humidity control for the AU/FST-2.

B. Action Agencies

ADC

C. Action Pein,'. Taken

ADC requires that their approval be obtained for air condition
ing modifications beyond those performed by the C of E and 
Burroughs at the first 1? AC&W sites. Col. Tidball stated the 
ADES Project Office will transmit to ADC by 20 November 1957 & 
list of air conditioning failures which occurred since September, 
a copy of Burroughs' contract AF 30(635)9371 dated 16 October 1957 
for the study, redeslg:. '.nd rework as necessary of the air 
conditioning systems at 13 long-range radar sites in the first 
module and a statement supporting the need for the new contract.

Permanent modifications have been completed by the Corps of 
Eng, ineers at all of ch- 15 authorized sites except P-45 and 
P-9. These will be completed by 22 November and 1 December 1957, 
respectively.

D. r'o.-ecnnt Completion of Action
20 November 1957 (ADES Project Office release of information to ADS) 
1 December 1957 (Completion of C of E modifications)

E. j l ~ ' '-t on Progr,-'n.
iii' conditioning . y t s. .st 1 u operative at all SAGE annexes 

1’or the satisfactory sice of the AN/FST-2 as required for
.GE use.

6
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JTE’-l KO. ’--57-1 (Secret)

A. Prob> ~i PrnsenVu

A’/.E and construction funds have not been received as scheduled 
for:

(n) SAGE Technical buildings
(b) Radar annexes
1c) Radio transmitter and receiver buildings
(d) Support buildings

B. 7 ■ .ion Agency

Hq. USAF

C. Action Be in/; Taken

Lt. Coi. Tidball of the ADES Project Office reported-that Schedule 7 
which war. approved 1 November 1957 is based on the following assump
tions regarding fund availability:

1. Funds for the Reno, San Francisco and Los Angeles technical 
buildings will be available to the contractor on 1 February 1958.

2. Funds for tile Minot, Great Falls, and Phoenix technical buildings 
will be available to the contractor on 1 April 1958.

3. Limited funds for ancillary buildings will be released in 
October and November 1957-

1) . Balance of funds for radio and radar buildings required in 
FY 57 « 58 to be released in Febimary 195®.

5. Funds available in Ff 59 nnd subsequent years on time and for 
the right things.

ADES is detennining the actual dates on which ancillary buildings 
must be available under Schedule No. 7> This list will be completed 
and transmitted to the ADES PO by 20 November 1957. Col. Payne (ADC) 
reported that at Hq. USAF's direction ADC will hold on Ad Hoc meet
ing this week to review the 1958 and 1959 Military Construction 
Programs.

>’7 57 funds for five (5) SAGE radio sites which were frozen as of 
2 July 1957 were so be released in November, 1957- However, only 
Ft. Custar radio has been funded to date.

17
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ITT'.-’* i'O. li-'.iT-l (Cont'd) (Secret) '■

<-• £ Mon Beinr. en (Cont'd)

Col. Cowan (AFIRO-EIPO) reported that he had learned from 
Hq. G.JAF Installations that apportionment action for TMI98, 
Gunter and other critical radio buildings would be com
pleted by 1 December 1957.

FY 58 funds for Support Facilities will be released in 
February 1958*

D. Forecast Completion of Action
20 November 1957 (List of ancillary site requirements based on 

Schedule 7)
1 December 1957 (Release of funds for 4 radio buildings) 
January 1958 (Submission of rcclama to Include Minot, 

Great Falls, and Phoenix in the FY 58 
i-ICP)

February 195*8 (Release funds for three DC Buildings and 
remainder of FY58 ancillary buildings)

E. Ji.iT' st on Program
Further rescheduling of SAGE will be necessary if funds are not 
rebased promptly as forecast.

5-57-1 (Confidential)

A. Problem Presented
Iv.quirements for test aircraft must be established and their avail
ability assured.

B. Action Agency

Hq. USAF

C. Action Being Taken
Test aircraft allocations for 1958 have not been made by Hq. USAF.
Hie latest test aircraft requirements for 1958 were transmitted by 

the ADES Project Office on 29 October 1957. These require-
1 .nts were in turn transmitted to Hq. USAF (Lt. Col. Paul) on
31 October 1957- The AJJES Project Office (Col. Le Febre) is coordi
nating /IDES test aircraft requirements with Hq. USAF, operations ADC 
and other affected commands.

13
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-_1-i ra Beinr. Taken (Cont' d)

Tost aircraft ..upport for the balance of 1957 is bein’ supplied as 
needed. However, no decision has been made by the Air Force on the 
alternates to B-57 aircraft as type II test aircraft, which are 
ne< .cd at the Hew York ADS by the end of November, 1957- When ADES 
learned of TAC's intention to use B-57's as type II test aircraft, 
a study was marie which concluded that B-57's and RB-66's would not 
be satisfactory as test aircraft because of their low effective 
radar cross-section. ADES informed the ADES Project Office in a 
letter dated 9 October- 1957 that the TAC intention to use B-57 would 
require u re-establishment of support and that if no other aircr ft 
can be provided it would be advisable to conduct a special test to 
det ermine the decree of usefulness of the B-57 in the SAGE testins 
effort. In the same letter of 9 October 1957 ADES also submitted to 
the Air Force the results of the most recent analysis of those types 
of aircraft that will meet the several testing requirements and 
that could be used as substitutes for those aircraft being phased out 
of the USAF operational inventory.

F-86L interceptors, which are equipped with ground-to-air data link 
equipment are being replaced with century series interceptors, which 
are not data-link-equipped. Aircraft with data-link are necessary 
for the SAGE testing effort and unless provision is made for these 
aircraft, the testing effort will be jeopardized.

D. Forecast Completion of Action

20 November 1957 (Decision on use of B-57 as test aircraft) 
20 Hovember 1957 (Test aircraft allocations for 1958)

E. Tmnnct on Progm

If requirements for test aircraft are not met as scheduled, SAGE 
System Testing will be delayed or degraded.

ITEM HO. "-57-1 (Confidential)

A. Probteni I resented

A comprehensive review of trigger delay amplifier requirements is 
necessary so that quantJ ty procurement action may be undertaken.

Ar-t 'or. ' ic".

.'.FCBC, (Provides specifications)
HAFD, (Procurement of equipment and spares)

19
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CTEM no. 6-57-1 (Cont’d) (Confidential)

C. Action i .inzt Taken
RADC Ire, recommended to the ADES Project Office that the trigger 
delay amplifiers not bo incorporated int0 the basic radars. As 
a result, additional trigger delay amplifiers will be required by 
August, 1958. ATCRC, (Mr. Smith) is investigating the specifi
cations for the triccer delay amplifiers to determine if chances 
are required. AFCRC will provide the specifications to RATO by 
1 I> • comber 1957 so that bids for additional procurement of trigger 
delay amplifiers may be so: l<-i - d. RAED requires a 90~day procure
ment .-.y !•? and 6 months production lead time.

■IV. • /-seven service-test triccer delay amplifiers are being 
produced by Hallicrafter. These units are now being provided with 
operational and depot spares.

Forecast Completion of Action
1 December 1957 (AFCRC complete specifications)

E. Impact on Program,
Without trigger delay amplifiers the accuracy of SAGE radar data will 
be inadequate.

jTr?< NO. 7-57-0 (Unclassified)

A. f 'n-lcas Presented
Coordinit< ; of radar sites must be verified to allow SAGE orientation 
to be accomplished.

B. Action Agency

ADC

C. Action Being Taken
Nd problems exist for beacon siting in the 26th Air Division, however, 
radar site coordinates are required to be verified through resurvey 
to assure they conform to SAGE accuracy. P-10B and M-116 have been 
resurveyed and ADC has requested the AJ’IR's to resurvey P-55F, P-5oC, 
P-65A, P-80b and P-80C. ADC will publish a revised list of site 
coordinates by 15 December 1957.

20
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IT!"' TtO. ' -'>7-2 (Cont’d) (Unclassified.) / J
C. / :r.- Peinr; Taken (Cont'd)

R 'surveys in other air divisions must be accomplished nine months 
prior to the site operational date to allow orderly processing ox' 
■ . data through Ilq. ADC to the 4620th ADW for submission to Systems 
D.velopmcnt Corporation (Rand) for computer program adaptation and 
to ADES for test programs.

D. '''or ccrt Corr.i? i.etion of Action

15 December 1957 (Publication of revised coordinate list)

Hine months prior to each site operational date (resurvey to assure 
accuracy of 
coordinates)

E. Impact cn Program

Subsystem testing will be delayed and tracking by SAG'd computer 
program impossible if site coordinates or beacon azimuth and range 
information arc not available in accoxdance with accuracy outlined 
in TIR #1-81, issued by Lincoln Laboratory 6 July 1955-

HO. 7-57-4 (Unclassified) (Revised)

A. Problem Presented

Cables for Rill consoles in SAGE annexes must be procured.

B. Action Agencies

RAFD

C. ’ -tion Poing Taken

On 28 October 1957 a contract was awarded for the procurement of 
bulk cable that will satisfy the SAGE requirements. Of the two 
types of bulk cable being procured, the coaxial cable is scheduled 
for delivei-y by 12 January 1958. 'Pne multiconncction coupler cable 
is scheduled fox' delivery by 4 January 1958. RAED, (Mr. Oxner), has 
indicated they will attempt to expedite the material. RAED has 
also sent the necessary instructions to the local AMA's on fabrica
ting the cable into kits, and requested Gentile AFD to check their 
inventory of the clamps and connectors and other minor hardware 
pieces also necessary for the kits.



SITFCRTG jO : ' EMT NOMO. T-^lrh. (Cont’d) (Unclassified) (Revised)
C. /■ tlon Being Taken (Cont'd)

The cable is necessary for the relocation of RJEE's at P-55 and P-56 
in WKZ prior to the time the bulk cable will be available. Since 
J'-80 -nd M-310 in MAAMA have been allocated the cable, but do not 
require it this early, the advisability of switching the cable was 
investi .ted by the ADES Project Office. However, it was found that 
the ci.nal cable has already been fabricated for M-110 and P-80 ' 
and installing it at another site would be impractical. In addition, 
t cable has already been shipped to the sites. The time gained, 

. if any, was not considered to be consistent with the cost incurred 
and the possible installation difficulties that may arise. If the 
procurement and fabrication of the kits is not expedited it may 
result in a delay in the relocation of RBI's at these sites.

D. forecast Completion of Action

11 December 1957 (Report on RAFD effort to expedite cable and 
supply of hardware items)

E. Impact on Program

The use of height-finder equipment will be delayed until the 
cable is procured and installed.

ITEM KO. 8-57-2 (Confidential)

A. Problem presented

A plan for the acceptance of each Air Defense Sector must be developed 
so that each sector can be turned over to ADC on the operational date, 
as systems tests indicate that operation specifications are met.

B. Action Agencies

ADES Project Office and ADES

C. Action ncing Taken

The ADES Project Office and ADES are coordinating the development 
of an overall, comprehensive proposal for acceptance procedures, 

• iiich will be submitted to ADC for their consideration by 25 November 
1957.

D. Forecii Completion of Action
25 November 1957 (Coordinated position of ADES Project Office and 

ADES submitted to ADC.)
E. Impact on Program

Possible delay in planned use of test teams in subsequent sectors. 
22
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ITEH KO, 10-57-3 (Confidential)

A. Problem Presented

Deter,.iination of radar orientation procedures for SAGE.

B. Action Agencies

AFCRC, ADC, Lincoln, ADES Project Office and ADES

C. Action Poinr Inkcn
Tlic Radar Orientation Committee will meet U December 1957 and a 
recommendation will be made as to the use of solar radiation and 
] ormanent echoes for SAGE radar orientation; Lincoln Laboratory 
will submit a report on sun orientation and ADES on permanent echo. 
Based on the recommendations of this committee as to the methods 
to be used for orienting long-range, gap-filler and height-finder 
radars and Mark X equipment, specifications will be prepared for which 
AFCRC approval is to be requested.

Because of the interval required to test the methods and prove-in the 
specifications, Byron-Jackson services and beacon tx-ucks will be re
quired at least six months beyond the present contract expiration 
date of 10 December 1957. The ADES Project Office will determine if 
tile contract will be extended by Rome or Gentile. A letter request
ing this action will be forwarded by EADF to Ilq. ADC by 15 November 
1957 requesting contract extension and Hq. ADC will apportion funds 
to AMC for this purpose.

D. Forecast Comnlction of Action

15 November 1957 (Letter by EADF to ADC)
20 November 1957 (apportionment of funu.„ to AMC)
2 December 1957 (contract extension signed)
1 December 1957 (recommendation of orientation committee)

E. Impact on Program

If contractual service for beacon trucks is not extended, no approved 
method for radar orientation will exist.

23



SlPfCUr. C OO.'JML’.T iil

HO. ~^-57~ ; liclar.sified)

A. i ■ -1’J cpitcd

.' ■• locn-.i.ons must be approved for the following sectors and
Air Division areas which were affected by the recently approved 
SA' ’ -nundory changes: Reno, Los Angeles, 2oth AD CC, Albuquerque, 
J-m Ante.:. i and Miami.

B. Action Agency

Hq. USAF

C. Action : ’x; *^okrn

Col. ■ lL .h reported that ADC had approved the following sites 
as the most eco: leal and had requested Hq. USAF's approval -

Reno ADS at Stead AFB
Los Angeles ADS at Norton AFB 
2-c . Mr Division at Duke AFB 
Albuquerque ADS at Kirtland AI-B 
San Antonio ADS at Lackland AFB 
Miami ADS at Robbins AFB

Col. Pr< itt, Hq. USAF Operations, was requested to follow this 
problem so that the required approval will be granted prior to 
25 November 1957*

Col. Cowan reported Hq. USAF Installation had approved the start 
of design of Direction Centers at Stead, Beale and Horton on 
2? September 1957 to prevent an undue loss of time while awaiting 
final site approval.

D. Fore.-. Omni.-Mon of Action

25 November 1957

E. Impart or, Pro.gr.~n

If site . >val is not received promptly, design and construction 
schedules will slip.

21*



Sv?.: >». G DJJ T :.3 2 i'

Integra-/.-.n of new weapons into the SACd-equipped Air Defense Environment.

Tiic A ■ *ro.l<!rt Office will request ADEMO (Air Defense Systems limagcment 
Ciffic* ‘ j \ port at future SAGE Phasing Group on the status of integration 
of ns with GAGE. ADSMO will be requested to report on the status of
airborne data link at the 11 December 1957 meeting at Rome.

I’rojccted late ROD’S for Til-196, IM-I98, M-129, Ti-I-200 long range radar 
sit.-n <-> d Til-198 ground-to-air radio site due to funding delays necessitated 
a rc—scheduling of BOI-1ARC demonstration firings in the Montgomery Air Defense 
Sector. Under the assumptions used in developing Schedule j’7 the demonstra
tion would have commenced 15 August 1959 and completed 15 November 1959- As 
noted during the coordination of Schedule ,;7 at the meeting convened at Hq. 
USAF on 1 November, Schedule ,'7 could be improved to meet the required firing 
dates if immediate actions were taken to release construction funds.

Ilqs. Air Defense Command have now advised Ilqs. USAF by TWX that their approval 
of Schedule #7 was premised on the fact that actions would be taken to fund 
tlie required buildings to permit the June, July, August, 1959 BOMARC firings. 
To preclude unilateral actions based on original plan ;,'7, a revised schedule 
is being prepared to show required dates for each action to get back to the 
BOMARC firing requirements under Schedule „’6. Col. Saieley in the Office of 
the Assistant Chief of Staff for Air Defense, Hqs. USAF, advised that his 
office is following this matter to assure that BOMARC test facilities in the 
Montgomery Air Defense Sector will have the same funding priority as BOMARC 
(Sec Item 11-57-1 for action on funding).

During the (SABOCC) SAGE/BOMARC Compatibility Committee conference on 
10 October 1957 comments were received from committee members concerning the 
demonstration test plan prepared by APGC for the Montgomery ADS. APGC is 
incorporating these comments into a second draft of the plan expected to be 
completed by 1 January 1958* the next SABOCC conference is to be held on 
21 November 1957 at the ADES Project Office.

The Priorities of Programmed Units (OPU) docs not give BOMARC its assigned 
priority. Col. Prewitt agreed to present this problem to the proper 
organisations in Hq. USAF for corrective action.

Col. Galbreath, ADC, advised that data link equipment was not available in 
century series interceptors, which would reduce the operational effectiveness 
of these aircraft in the air defense complex.

25
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Impact on rro. '.rg'in

Col. Tidi-all requested a review to assure that the 1959 revision of the 
computer program was correctly scheduled to allow efficient integration 
of new weapons, concepts, etc.

£iscv;w- i on (Cent'd)

Unlc:. , ons Integration is accomplished on a timely basis, optimum
utilization of new weapons in Air Defense will be delayed. Lack of con
struction fun: : for Kansas City and Montgomery Sectors arc seriously 
threatening I/ziAHC operational dates. Exact impact will be revealed when 
funds are actually released.

9C. '■■■>
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•Q, 11-77-1 (Secret)

A. problem Presented.

Funds must be released, for ancillary sites in the Montgomery 
ADS in time to permit firing of Bomorc by 1 June 1959.

B. I; ion /-gencles

Ha- USAF

C. Ac’ ion ■ --ing Taken

Col. Galbreath stated that ADC deemed, it mandatory that 
nothing be permitted to interfere with the beginning of 
Bornarc test firing in the Montgomery ADS on 1 June 1959. 
Col. Shiely, AF.DC, reported, that he had learned from 
Col. Kelly, Director of Installations, Hq. USAF, that 
apportionment action for the construction funds for the 
SAGE annex buildings at Til-196, Til-193, TM-200 and M-129 
has not been started. Tnese funds should be available 
to the Corps of Engineers by 1 December 1957 if Bornarc 
test firing is to begin by 1 June 1959. Col. Shiely 
advised that his office is following Hq. USAF Installations 
to obtain prompt apportionment action. By 22 November 1957, 
Hq. USAF will approve advertising for construction bids 
prior to receipt of funds.

Col. Cowan, AFIRO-ZTPO, stated that apportionment action 
for TM-198 Badio will be completed by 1 December 1957. 
Design of this building is scheduled to be completed in 
March 1958- Since this is too late to meet requirements, 
this work must be accelerated.

Extraordinary effort on the part of all Action Agencies 
is required to obtain the required funds, design the 
buildings. award the construction contracts and complete 
the buildings on time.

D. Forecast Completion of Action

22 November 1957
1 December 1957

(approval of advertising in advance of funds) 
(apportionment of construction funds)



testing

ITE' ; ■’~l- 1I-57-3 (Confidential)

Prol>1 • -in Presented

Action must be taken to minimize the effect of the long delay in 
the production of CU-5^7 multicouplers.

Iz ?. of spare parts for the A1I/FPS-6a will delay subsystem 
and impair SAGS height-finding operation.

UNREADABLE - POOR ORIGINAL

ITEM TIP, J 1-57-1 (Cont'd.)

It~.n-. ict on Pro
If .arc firing does not begin 1 June 1959, this weapon 
cannot be integrated into the Jew York ADS as scheduled.

ITEM no. 11-57-2 (Confidential)

p - ' -i Presented

C.

26



SUPPORTING DOCUMENT NO. / 
(Coat *d.) (Confidential) — —------ ---

B. Action Agency

RAFD

C. Action Beinr. Teken
Early in October 1956, RAFD received a procurement directive from 
He. USAF for CU-5*+7 multicouplers. The contract proposal was 
issued in November 1956 and the bids were opened in January 1957- 
A contract was let on 1 April to the Harvey-Wells Company for 
71,4- units, with a promised delivery of ICO units by November 1957- 
The contractor has since indicated that he will be unaole to ful
fill the contract. No arrangements for a second source of multi
couplers have been made and multicouplers are not expected to be 
available for at least six months. AT-197 stacked antennas can 
be substituted until the multicouplers can be procured. On 
6 hovw... er 1957 the ADES Project Office informed all affected 
♦VlA’s that th" AT-197 antenna will temporarily replace the 
CU-547 multicoupler. A total of 3700 AT-197 antennas have 
been allocated for SAGE and 000 are now in stock at RAFD. Suf
ficient cable for the installation is also in stock at RAFD.
The ADES Project Office will expedite the procurement of FY 58 
(quantities of CU-5*+7 multicouplers. The temporary substitution 
of AT-197 antennas is estimated to cast an additional o to 8 
thousand dollars per site.

D. Forecast Coniplotion of Action
1 December 1957 (Action by RAFD)

E. Impact on Program
The substitution of AT-197 antennas at SAGE radio sites inflicts 
additional costs upon the Air Force and lowers the expected 
system performance.

ITEM NO, 11-57(Secret)

A. Problem Presented
Actions must be taken to improve reliability of SAGE ancillary 
equt .nt through adequate supply, maintenance and, where 
necessary, modification programs.

B. Action Ar.ency

RAFD
29
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ITEM no. U-^7-4 (Cont’d.) (Secret)

• ■•'■ion Being Taken

ADIS is publishing a site operation log for each ancillary site 
in the first three sectors. These logs, published on a weekly 
'■■■ is, are distributed to all involved agencies for analysis 
and correction of recurring problems. An emergency routine has 
been established to obtain spare parts not available from on-site 

res required to put the equipment back in operating order.
SAGE has not caused a lower reliability of manual equipments now 
in use, but the centralized bookkeeping has made the breakdowns 
i . >re apparent and the necessity for system-wide operation has 
required a higher degree of performance.

RAFD will be requested to review actions to be taken which will 
improve ancillary equipment reliability and report on their 
proposals at the SAGE Phasing Group meeting to be held at Rome 
in December 1957- Review will be made of actions being taken 
to improve the on-site maintenance program at the 15 January 
1954J SAGE Phasing Group Meeting at Colorado Springs.

D. Forecast Completion of Action

11 December 1>57
15 January 195&
1 July 1958

(Report by AI-C)
(Review of maintenance program in existence) 
(Achievement of adequate reliability so that 
ADC can accept New York ADS from AMD)

E. ,. sact on Program

If adequate equipment reliability is not achieved ADC cannot 
accept the New York ADS on 1 July 1958 for operational air 
defense purposes.

vJt—v/5 .. - <
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ITEM iiO. 7-57-3 (Confidential)

A. Problem Presented
Interference with the AN/FPS-8 radar at P-9 is being encountered 
from off-base radars.

B. Action Taken

Since 19 September 1957 the delay lines installed at P-9 have 
eliminated evidence of interference at the output of the AH/FST-2 
equipment. Several checks of the equipment, under varying condi
tions, have been made and have indicated that although the inter
ference exists at the input of the AN/fST-2 it has no affect on 
the sub-system performance.

On 17 October 1957 the ABES Project Office requested RADC to conduct 
tests with the AH/GPA-2u blanker device to determine if this equip
ment would be a more appropriate solution to the problem. In a 
letter to the ADES Project Office on 1 Ilovember, RADC indicated 
that they were performing tests with the blanker equipment, al
though an AU/FST-2 was not used in their experiments. Their results, 
showed that the blanker equipment had limitations and might not 
prove to be more satisfactory than the delay lines now installed 
at P-9.

At the present time no interference problem has been experienced 
at any other SAGE ancillary sites. ADES is closely monitoring 
other sites where AN/FPS-8 radars will be installed to identify 
any possible interference difficulty that might develop. Maj. Walmer 
advised that RAFD was malting a survey of their existing stock of 
quartz delay lines to determine if the capability exists to change 
the pulse repitition frequency of additional AN/FST-8 radars. 
These actions should be sufficient to resolve future interference 
problems or allow time to find an alternate solution without 
effecting the SAGE implementation program.

ITEM NO. 10-57-1 (Confidential)

A. Problem Presented

A plan of priorities must be developed that will allow the AMA's 
to install radars, radio and other facilities on a basis compatible 
with SAGE schedules with the limited funds available for this purpose.
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ITEM KO. 10 (Cont'd.) (Confidential)

B. Act: Taken

Th'- AC'W Phasing committee has developed a new program through 
1961. 'based on the latest equipment delivery forecasts supplied 
by nuinufacturerc, SAGE priorities and building construction 
sen doles. Representatives of the ADES Project Office attended 
the latest. AC&W Phasing conference on U November 1957 during 
which SAGE Schedule Ho. 7 dates and the latest funding information 
on ancillary facilities were supplied for inclusion into the 
ACf'W program.

Col. La Frenz advised that the ADC priority list does not entirely 
t care of SAGE requirements. In order to correct the priority 
it; the ADES Project Office will forward to ADC by 20 November 1957 
a list of ancillary buildings required for SAGE in accordance with 
Schedule No. 7 and the approved redeployment plan. By 27 November 
1957 the ADES Project Office will advise ADC of required equipment 
operational dates at these sites.

ITEM NO. 10-57-2 (Confidential)

A. Problem Presented

Tronsfoiiiier failures and a lack of spare parts for the AK/FST-1 
are hampering operation and testing of the Gap-Filler radars.

B. Action Taken

Lewyt, the manufacturer of the AN/FST-1, issued an ECP on 30 October 
which is expected to eliminate the difficulty experienced with the 
transformers. The ECP was approved by the modification review board 
on 31 October. Funds have been allocated for the new transformer 
to be installed in all production models, and to be retrofited in 
all units now in the field.

EADF has reported that the spare parts provisioning for this equip
ment is not adequate. EADF is working with RAFD to solve this 
problem. With the resolving of the transformer problem, the lack 
of spares is not considered to be critical at this time.

ITEM t:o. 1O-57-4 (Unclassified)

A. Problem Presented

Technical data are required for new ancillary equipments to be 
used with SAGE.
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ITK4 no(C

tion Tel'.-.-n

ir.pt. Wheel•- r) advised that preliminary technical data is 
b-.-ing supplied by the contractors with each AH/FST-1, AK/FPS-2O 
O/.-L163 and 0A-‘A7 as the equipment is shipped. However, Burroughs 
(Mr. Turner) reported that the data for the OA-II63 is not sufficient 

■ permit proper niaint nance. In order that necessary action can 
be taken. Burroughs will inform their contracting officer of the 
maintenance data required. The ADES Project Office will render 
assistance as required.

Some Technical Orders for the AH/FPS-2O and AN/FST-1 are available 
to the using organizations; the remainder will be made available 
during 195fl. Technical orders for the OA-H63 will not be avail
able until the latter part of 1950- RAFT) has requested Lcwyt to 
contact their subcontractor to obtain realistic delivery schedules 
for the OA.-‘^y Technical orders.
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VAiit sudj..-:i- >: ft of CONAD Plan for Testing SAGd/M iss i 1 e Master

"he ’.’AD prop© .1 calls lor ADC, ARDC and Army 
to CuNAD as mbers of the CONAD Test Group* 

will be r.-quir- until testing is completed , probably in

commands to 
These people 

early 1961.
Our cornu- its r irdim: people arc that the CONAD Test Group not be 
assigned to ch-.; >, ,-c are proposing that a committee be formed by CONAD

ol personnel from commands ol USA and USAF* fe coni
t !■ t i . on 1<| be unti effective than a permanent group with less
hardship to su > orting commands. The CONAD requirement for ADC people is

• r - Operations Of fi c er.

i. h- Captain - Admit is t r a t i • e and Logistics Officer.

5. Copier, of the Testing Plan and 
Headquarters USAF and Headquarters ARDC 
on tin- testin. of SAGB/Missile Master.

ADC's comments will be sent to 
to apprise them of CONAD planning 
Their comments will be requested.

1 Incl 
Proposed 1st Ind to CINCONAD, 
Subj: Draft Plan for Testing 
SAGu/Missile Master Integration.

■

, S,'.I :Ur.L'C. GALBRCATii
/v . Colonel, USAF

Acting Dir of Rqrrats 
;■

2
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AA
AAD

AADA
A ACC 
a one
Air Defense Direction
Center (Manual)

Antiaircraft
Antiaircraft Weapon Director in the 
Direction Center responsible for 
monitoring and overriding track assign
ments to the AA Fire Units.
Antiaircraft Weapon Director's Assistant 
Antiaircraft Operations Center 
Air Defense Direction Center

Air Surveillance

AN/FSG-1

AN/FSQ-7

AN/FSQ-8

AN/TSQ-7,-8

Antiaircraft Officer 
(AAO)
Auxiliary Console

BDL

Charactron

CC - Combat Center

Cross-telling 
r(X-telling)

Equipment and personnel, integral 
\n.th selected long-range radar sites, 
possessing the capability for weapons 
direction.
The acceptance, organization and proces
sing of all incoming data to provide up- 
to-date air situation information.
Missile Master Antiaircraft fire direction 
system
SAGE System computer and associated 
Direction Center Equipment • 
Equipment similar to the AN/FSQ-7 but 
with less terminal and display equipment; 
used in Combat Center.
Automatic digital data equipment which 
transmits and/or receives at 750 informa
tion bits/second.
Staff advisor to the Sector Commander on 
all matters pertaining to AA.
A small console containing keyboard input 
switches and in some cases a digital 
information display tube.
The battery data system which provides for 
transmission of reference and designate 
data to each battery and status, engagement 
and target coordinate data from each battery 
to the AAOC, adjacent AACC’s and other bat
teries.
A cathode ray tube used for situation display 
and containing a device for shaping the 
electron beam into clearly defined characters 
or symbols.
The installation for control of a sector, the 
next higher level of control above a Direction 
Center; equipped with a modified AN/FSQ-7, 
designated AN/fSQ-8.

The automatic passing of information from one 
Direction Center to another.

- 3 -
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Data Circuit

DC - SAGE Direction 
Center

DDR

DDT

ECM
Fire Unit

Cap Fili er

Intervention Switches

Jl-'jJC
LRI
Manual Inputs 
(MI)

Missile Master
SAGE
Senior Director

Situation Display

Situation Display Console

Sector

XT I
PCM

SUPPORT..'-.G DOCUMENT NO >3
A telephone-line facility with characteri
stics remitting transmission of digital 
data pulses with minimum distortion. 
The AN/F3%-7 equipped installation for 
control of air defense activities in a 
sector.
The digital data receiving unit of the 
A-l Digital Data Signalling System.
The digital data transmitting unit of the 
A-l Digital Data Signalling System. 
Electronic Countermeasures
Integrated AA fire control system together 
with associated weapon or weapons.
Short range radar used to fill the gaps 
between long range radars.
Switches provided on the consoles to en
able the operators to give the computer 
instructions or actions to be taken. 
Joint Manual Direction Center 
Long Range Input - part of AN/FSQ-7 
The portion of the computer that accepts 
manually controlled input data from key
boards, light guns, and card machines, 
and that presents these data to the com
puter directly or via a magnetic drum. 
See AN/FSG-1
Semi Automatic Ground Environment
The officer responsible for over-all 
supervision of the Direction Center. 
Map-like presentation of tracks, 
identifying characters and geographical 
landmarks on a 19-inch charactron tube. 
A console containing a situation display 
tube, keyboard input switches, and in some 
cases a digital information display tube. 
A geographical division under the control 
of a SAGE Direction Center
Crosstell Input - Part of AN/FSQ-7 
Pou.se Code Modulation.
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Hit; ore

Th" Dnpart: nt of Duf-iue, in its "Technical Han For Integration of 
the lii:.;ii Master Into the Continental Air Defense Environment" 
dir -H'd the Air Force to form a study group including appropriate 
Arm; i"prntition. The study subject was "the feasibility of ex
tending the Kike Battery Data Loop to the SAGE Direction Center so 
that the AA weapons Director at the DC will have available battery 
tracking .nd engagement information".

A study group was convened consisting of the following:

Major G. R. Johnston ADES-PO
Major J. Schoonvel Hq. ADC
J. P. Kay MIT - Lincoln Laboratory
M. Epstein USASEL
J. Silverstein n
T. C. Viars ♦»
J. .<• Hayne The Martin Co.
G. P. Langelier LFO-AFGRC
J. Car: on Rand
S. Spool WE-ADES

Various other individuals from the above organizations and from ADSCD, 
IBM and USASADEA attended preliminary meetings of the group.

The recommendations and conclusions contained in this report are con
curred in by the individuals who participated in the study.

- 5 -



Description of AA Defense System AN/FSG-1

A. Gener’il

Antiaircraft Defense System AN/FSG-1 is an operations center system 
i'or monitoring and control of up to 24 Nike batteries. Functionally 
the /stem provides:
1. Automatic broadcast of SAGE and/or JMDC generated reference data 

to alJ lotteries on up to 48 targets, cr direct battery target 
i signations by SAGE.

2. Transmission of battery tracking data from each battery to the 
AAOC und all other batteries in the system.

3. Transmission of battery tracking data to adjacent AAOG’s and re
pt of tracking data from the lotteries of these AACC's.

4. Monitorin'’ at the AACC of both the SAGE reference data and bat
tery action data.

5. Facilities at the AACC permitting specific target-to-battery 
designations..

6. Generation of reference data from local radars when SAGE data 
is unavailable.

7. Transmission of engagement status data and track channel avail
ability data to SAGE.

Facilities for both centralized and decentralized weapon battery-to- 
targct assignments are provided in the AN/FSG-1 system. In the 
centralized mode.. SAGE reference data and/or locally generated 
reference data are either used by the Tactical Controllers at the 
AACC to make .upon-to-target designations, or designation data and 
commands are provided by SAGE and are retransmitted by the AAOC, 
the batteries engaging targets only in accordance with these designa
tions. In the decentralized mode, the same data plus battery action 
data from other batteries permit the Battery Commanders to make an 
intelligent selection of targets for engagement by their batteries.

Reference data from the SAGE ADDC on up to 48 tracks is received 
over anautomatic data link and is retransmitted to all batteries 
in the system. At the battery the reference data places identity 
markers on the acquisition radar PFI which can be correlated with 
the video seen by the radar. At the AAOC the 48-track reference 
data is displayed on the Tactical Control, Friendly Protector, 
AAGO end Defense Commander Consoles. This includes height, size, 
direction, and battery assignment status of the track, in addition 
to identity und position.

- 6 -
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Wh< n any l ittery is '.racking a target position uata from its target 
tr . iking radar and battery status aata are transmitted to the AACC. 
The position data is then roadcast simultaneously to all of the other 
1 itteries where it places a marker on the acquisition radar 1TI video. 
Ti means ol this attery data link (BDL) each Battery Commander 
is i ire of which targets are ’ ein.- engaged by other batteries. In the 
AAt'l t.ie battery tracking position and status data are displayed on 
all tactical consoles and the tracking data can be displayed on the 
Sui-.- i .l lance and Entry arid the Tracking consoles. Engagement status 
data is transmitted back to EAGE for each battery engagement.

Video from a local surveillance radar is displayed on the Trucking; 
uj.j the Surveillance and Entry consoles. Manual rate-aided tracking 
is fr vided so that operators at these consoles can take control of 
the track stores and generate tracking data on the local video. This 
data then becomes a part of the reference data transmitted to the bat
teries and displayed on the Tactical consoles. Two height-finding 
radars arc also provided to introduce height data in the local track
ing from these consoles.

The Tactical Controllers, AACO, ana Defence Commander may monitor all 
battery actions with respect to tracks in the reference 'data, and 
with respect to battery action of adjacent systems. When a track is 
designated, the reference data and battery tracking data are cut off 
from the selected battery. Instead a command signal and a single 
posit ion marker are transmitted, pointing out the target to he en
gaged on tne battery PPI. When the Battery Commander acknowledges 
the ommand, designation data is cut off and the reference data and 
I attery tracks are then displayed on nis PPI until another command 
is transmitted.

B. Th” ~ r;,r Da^.a System

The battery data system provides for the transmission of Reference 
and Designate data to all batteries, and for the receipt of cattery 
data (BDL) from each battery to the AAOC where it is rerouted to all 
other batteries. The data system is initiated and controlled y the 
master synchronizer which causes each buttery to be interrogated in 
sequence as to its activity. The remaining discussion will certain 
only to the Battery’ Lata Link portion of the battery data system.

An Interrogate signal developed by the master synchronizer which 
causes each buttery in turn to transmit its BDL message. (The 
period between interrogate signals is 100 milliseconds. The BDL 
data rate from each battery is therefore 2.4 seconds for a Missile 
■ aster system containing 24 fire units). The interrogated buttery's 
answer is received on the BDL line and routed by' the master 
s;. j. । to the BDL receiver where the P3M data is decoded end
sent to the attery stores. The v 'eived PCM data is also amplified 
and routed ! v the PDL n ■ ci '..uough rhe master synenronizer to

4.



nltted to all remaining batteries and adjacent AACC's over their
respective PDL lines.

The decoded output of the PDL receiver is entered into the battery 
analog stores and the battery auxiliary stores. From the analog 
sore battery track position data is routed through the Tactical 
Display Equipment's data converter to the AAOO, Friendly Protector, 
and Tactical,Control Consoles for display. The BDL coordinate 
data is also fed directly from the battery analog stores to the 
Battery Data Computer to display battery tracks on the Tracking 
and Surveillance and Entry Consoles. Data from the auxiliary 
stores is used to control status indicators on the various consoles 
and also provides status cat put data to SAGE.

- 8 -
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SAGE Sy"‘ '-'n ■ A A Function

The way that the Direction Center operates can be described with refer
ence to Chart 1. Air defense information is provided as inputs to the 
computer from many sources as shown on the left hand side of the chart. 
This irif'-i ation is furnished in two primary ways, automatically and by 
t':J' • i voice. As the information flows into the electronic stor-
a--' and memories, the computer program begins the millions of operating 
functiohs that are required to develop a complete air defense picture in 
three-dimensional form. The actions of the computer are supervised by 
military operational people of three broad categories: Air Surveillance 
Identification and Weapons Direction. The Direction Center is capable 
of main! ming 400 tracks simultaneously.

The output orders from the Direction Center go to the various weapons 
systems shown on the right hand side of the chart. Through data link, 
voice and teletype communications, these orders are either relayed via 
radio or go directly to the weapon systems and to Federal and Clval 
agencies as warning information. Of the 400 tracks being maintained in 
the Direction Center, naif may be interceptor aircraft or missiles on 
mission whose guidance orders are being calculated by the computer. In 
addition, detailed assignment instructions may be sent to other weapons, 
such as the TALOS and NIKE type, to engage remaining tracks requiring 
action.

All or any part of the information in the electronic storage of the 
Direction Center equipment may be pent forward to the Combat Center in 
detail, as well as in summarized and condensed form. The Direction 
Center can receive simultaneously up to 50 tracks, in addition to the 
400, through the automatic links from adjacent Direction Centers. An
other capability shown at the bottom of the chart is the ability to ex
pand the geographical area under the responsibility of a Direction 
Center, since carefully chosen radars and weapons have been cross-con
nected.

The aim of air defense destruction of an attacking force, can best be 
accomplished by the efficient allocation and commitment of all weapons. 
In order to achieve this objective the allocation and commitment of each 
type of weapon must be madu considering the use of all others in the 
given geographical area. The SAGE System provides this capability under 
one commander through the facility of the SAGE Direction Center.

The SAGE Direction Center will control all air defense weapons, includ
ing target assignment to weapons (NIKE and TALCS) with their own guid
ance systems. Target assignment- for any weapons will be accomplished 
taking cognizance of all otner air defense weapon-target pairings within 
the entire sucsector. Thus air defense weapon employment will be com
pletely integrated at the SAGE Direction Center.
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The SAGE System provides the capability for assigning targets for all 
weapons fr n one control source. The control capability of the SAGE 
Direction Center must be degraded considerably before an emergency 
method of weapons control wtll be required. The computers are duplexed 
and designed so that one computer will automatically take over the data 
processing for the Air Defense Battle if the operating computer should 
break down. In addition dual communications routing will exist for all 
critical inputs and outputs to the SAGE Direction Center. Both sets of 
cr.r munication routes must be Inoperative before the SAGE Direction 
Center i:: unable to effectively employ weapons. However, since com
munications or both computers could fail, alternate methods must exist 
for the control of weapons. Tne SAGE System itself provides the first 
alternate capability. The remaining components of the air defense 
system, which ordinarily support the SAGE System, also have a limited 
independent manual control capability. There are four basic modes for 
Air Defense. These with respect to AA weapons, are briefly described 
below.

Mode I

This will be the normal mode of operation In the SAGE era. Each SAGE 
Direction Center will be responsible for and will exercise complete 
control over the conduct of the air battle within its normal sector 
I ndaries. Normally under this mode all target as.'-tnmentr. within a 
SA E sector will be made by that sector’s SAGE Direction Cecer. How
ever, any SAGE or Manual Direction Center with a surveillance and con
trol capability within the sector may be requested to undertake the en
gagement of targets within a specified air space within the sector, and 
to provide the necessary tactical control of weapons employed in such 
engagements.

Mole II

If a SAGE Direction Center becomes inoperative, adjacent SAGE Direction 
Centers will accept full air defense responsibility and authority over 
specified portions of the disabled sector. These Direction Centers will 
conduct the air battle in their assigned portions of the disabled sector 
in the same manner, and wi’-h the same responsibilities and authority as 
apply within their own sector boundaries, but all operations which they 
conduct within the boundaries of the disabled sector will be classified 
as Mode II.

MMe III

In the event, of two adjacen*- Direction Centers becoming inoperative, or 
o; any other situation developing as a result of which there is an area 
m which neither Mode I nor Mode II can be employed, Mode III will be 
adopted, in this m -de, responsibility for conducting the air battle 
will be assumed by JMDC’s (Joint Manual Direction Centers) or Air Defense 
Direction Centers (Manual'. Within their areas of responsibility these 
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centers will assume full operatl ,n.il control, coordinate all air defense 
actions, make target assignmerr i a-J coordinate weapon commitment to the 
maximum ez’^nt consistent witn the tactical situation.

Mode IV

In the <"."nt that any air defense weapon system or unit loses all con
tact with the Direction Center (SAGE Joint Manual or Air Defense Manual) 
under who:;" control it was pre' iously operating, it will at once go into 
Mode IV. Under this mode ail weapons systems and/or units will operate 
autonomously, under such local control as may be operative within the 
sy i. n or unit, and responsibility for control will be assumed by the local 
unit or weapons system commander.

The mode of operation uni er which a sector is operating may be dictated 
either ! equipment capabilities existing at a given time - or by the 
tactical considerations of the air battle. Varying modes of operation 
can apply to individual air defense weapons at a given time.

There are approximately 17 director positions in Weapons Direction room 
as shown m Chart 2. The groupings represent four weapons direction 
teams composed of a Weapons Director and five Intercept Directors. In 
addition TALCS Directors and AA Weapon Directors are a part of this 
operational team, (The actual numbers of the latter may not be as shown 
on the chart). In the center of the room on a raised dais are the over
all sup: visors of the weapons direction crew. These are; Senior 
Director Senior Weapons Director and the Air Tactics Officer.

The Senior Director is responsible for the overall conduct of the air 
battle in the subsector. The Senior Weapons Director is the Senior 
Director's primary assistant during high load conditions and either the 
Senior Director or Senior Weapons Director may allocate weapons to the 
Weapons Direction Teams. Depending on deployment of weapons with the 
sector, one or more console may be specifically designated for TALCS, 
or AA weapon directors. Other consoles are devoted to control of manned 
interceptors and BOMARC.

The supervisory function of the AA Weapon Directors in a SAGE Direction 
Center are carred out from a position equipped with facilities as shown 
in Chart 3. A situation console is shown on the left and an auxiliary 
console on the right.

The AA Weapon Directors' situation console has a 19” tube called a 
charactron tube in the center of the console and a smaller 5" typotron 
tube located at the upper right. The charactron tube is for display 
of the air situation and the typotron tube is used for detailed informa
tion such as weapon status, track status, etc. Various special displays 
are available on the situation console to give the AA Weapon Directors 
the data necessary to perform his assigned functions.

’ I
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The auxiliary console 13 provided for technicians or assistants to aid 
the . kpon Directors in carrying out instructions to the computer. 
The auxiliary console is identical to the situation console with the ex
ception that the former han no situation disolay tube. Both consoles are 
equipped with computer controls, called intervention switches, and direct 
voice communications with the Jl'DC are available for each individual AA 
Weapon Director or his assistant.

The number of AM/FSG-1 systems located in a sector will generally de
termine the number of AA Weapon Directors’ consoles required. Based 
on preliminary estimates, it is planned to use one situation display 
console for two AA Weapon Directors who will be responsible for one 
AN/FSG-1. Separate communications for each Director would be avail
able, but they would both use the same situation display console.

A typical situation display for an AA Weapon Director is depicted in 
Chart 4. This chart represents a 19" charactron tube and is a display 
of a simulated tactical situation at one particular time in an air bat
tle. This is only a typical display ard does not actually show exist
ing or planned deployment of batteries.

The batteries are shown as small dots and beside or below the battery 
position is rhe battery nimber, 02, 03, 12, etc. On the next line the 
battery status is given.

Chart 5 is a Digital Display on rhe typotron tube on which the AA 
Weapons Directors can request specific information on track status, 
battery status, etc. In tnls case the column on the left is hostile 
track status and the column on tr.e right Is the status of one battery. 
Several other such fire unit designations may be shown as required.

Chart 6 illustrates in simple form a part of the over-all air 
defense system. It depicts the SAGE Direction Center, Air Defense 
Surveillance Radars, AN/FSG-1, and various AA weapons and communica
tion Ixnes between them.

The Fire Units provide current weapon status to the SAGE DC by means 
of a digital data circuit. Weapon status is an automatic input into 
the Computer. The current status includes such items as readiness and 
engagement status of a Fire Unit. The number of missiles available, 
types of warheads launchers etc., are also forwarded on a long term 
basis and the FSQ-7 does the required bookkeeping to keep this status 
continually up to date.

The SAGE DC passes target assignments and/or reference data by digital 
data circuits to the Fire Units through the FSG-1.

The FSG- i will be used ccncoptionally as a switching and communications 
central when targets are being assigned directly to batteries from the 
SAGE DC. It will provide storage and linear extrapolation of target
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position data for transmission to the Fire Units at a high informa
tion rate.

The message format used for providing status from the FSG-1 to the 
FGQ-7 is shown on Chart 7.

AAD nr i Computer Actions at SAGE DC for Direct Target Assignment to 
” Batteries

Tn the following description, SAGE direction of Kike is used as an ex
ample of centralized control under Mode I.

I. Single Thread Nike as employed against a single track composed of 
one object in track.
A. Actions ar. the SAGE Direction Center

1. Automatic by FSQ-7 computer
a. Deuexmi .-.e tne pi ential hostile tracks for assignment 

to Kike.
Eliminate .'riendliei from consideration.

C2) Select ui.se ho3tii.es that are approaching the 
effective range ox the Nike weapons.

b. Determine the absolute priority according to which 
selected tracks should be engaged by Nike.

c. Dateisjx.ie he mimbt.r cf f^re units that should be as
signed to each Track m order of its precedence.
(1/ Normally tne computer will assign one fire unit 

f •>- each • rack. (This criterion will he readily 
changeable).

(2) Latest exporience available regarding Kike kill 
potential will be used to adjust this normal ratio 
as required.

d. Computer will c.. ermine which Niko fire units can engage 
the hostile. In.a will be determined on the basis of the 
location of the tire units.
U; Taose fir-. ur..*-i within the subsector.
(2} Those fire uni*.: within an adjacent subsector.
(3) Consideration of lire units in bot-n subsectors.

e. Request fire from adjacent Direction Center if fire 
units in that subsector can engage hostile track.
(1 ) This is bassd ■•-■n target priority.
12) Full information cn these tracks will automatically 

be cxisscs.d to adjacent SAGE Direction Centers so 
as to include priority of each track.

f. Select fire units for assignment to specific tracks ac- 
coxding to following criteria?

g. Select type of warhead.
h. Fire unit or xnits will he selected in sequence and the 

pro ess will ’e repeated until all tracks have fire units 
assigned or no batteries are available.

1. Make up and t.a.: t. .ire unit assignment message. (Up
date track position).

. m rjT «



. U tu i it. Is, suppORTiNG DOCUMENT NO

Although this auocmatlc function has been rather simply 
described, the magnitude of the task requires that every 
fire unit bo considered for e.~'ery potential target ac
cording to the standing operating procedure. The entire 
process takes less than one-half second of the computer 
time cycle, and would be repeated approximately every 15 
seconds. New assignments of Nike batteries can be made 
to hostile tracks at the rate of approximately 50 per 
minute.

2. Human action of Nike Director
a. Any hostile track approaching the effective range, 

or area for consideration for commitment, of Niko, 
will automatically be assigned to the Niko battery 
or batteries. The Niko director has a capability 
to override or modify automatic computer actions. 
Examples of these are as follows!
(1) Adjust priority assigned to a particular 

hostile track.
(2) Adjust the number of fire units to be assigned 

per object,
(3) Adjust the number of fire units to be assigned 

to a particular hostile track.
(4) Change or override an individual target fire 

unit assignment,
(5) Change type of warhead associated with a given 

assignment.
(6) Assign a particular target to an individual fire 

unit.

Multiples - Nike employment against single track composed of two or 
more objects in track (assume a flight size three - separation 2,000 
feet).
A. Actions for Assigning Tracks to Fire Units - Actions as described 

for single thread (one track and one object) are applicable in 
addition to following:
1. FSQ--7 computer program will determine the fire units to be 

committed against the hostile track (three targets). SAGE 
would assign the hostile track to the fire units available 
and designate those fire units responsible for destroying 
the hostile track.

Multiple Tracks Multiple Objects in each track.
A. Action for assigning tracks from SAGE DC to fire units: Action 

prescribed under single thread will apply and in addition the 
following action will apply.
1. SAGE can provide a secondary target assignment to the NIKE 

fire unit, whi*h will be presented on tne fire unit com
mander's acquisition scope. The secondary target will not 
be sent to the fire unit until the fire unit has fired its 
first missile at the primary target assigned.
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2. Method of determining priority of targets for assignment to 
Like fire units:
a. Assign first priority targets to available fire units.
b. If there are more targets than fire units, make tentative 

secondary assignment in the AN/FSQ-7 computer.
c. Dump primary assignment at the AN/FSG-1 after first "fire" 

is reported.
d. Make secondary assignment.
e. If another fire unit becomos available - the hostile track

Is reassigned to that fire unit and the hostile track may 
possibly be dumped from consideration as a secondary target 
by the original battery. The battery is then reconsidered 
for secondary assignment by the computer program.

f. When the fire unit commander is ready to engage a secondary 
target, he signals this fact by taking an acknowledge 
action.

g. If any action other than "Fire" is required on secondary 
target, it is "dumped".

h. If any information on the primary target must bo provided 
by the SAGE DC (l.e., new command), the secondary target 
is dumped and the primary target is reinstated.

TV. Mass Tactics Against Mass Raids - (Objects Less Than 2 Miles Apart)
A. SAGE will generate synthetic tracks on the mass of targets. Synthetic 

aiming points for individual fire units will be generated by the 
FSQ-7 computer to obtain a pattern of fire on the mass. The synthetic 
aiming points will be passed to the fire units and each battery will 
correlate the synthetic aiming point with an actual track nearest this 
aiming point. The fire unit will accept this target as primary target 
for assignment.

-15-
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PART IV ~

Possible (V rational Urea of PDL information in the SAGE Diraction Cent-r

The possible operational uses of BDL information that have been considered 
by thia group are listed below. These were determined by the group to be 
the major applications for which the BDL information could be used in tho 
DC and it should not be implied that they are necessarily desirable or re
quired.

A. Verification of SAGE Assignment of Targets to Battery
After a battery has received and acted upon a SAGE designation command, 
and upon interrogation, it reports this battery status information back 
to the Missile Master via the BDL. Missile Master consolidates this 
Infor. ion (without X, Y and h coordinates) from the various batteries 
and reports to SAGE the status cf each of the batteries actions (See 
Chart 7.)

If the complete Battery Data Link information were made available at 
the SAGE Direction Center, a correlation could be made of the target 
assignment and the actual battery track by the AA Weapons Director. 
(A facility exists in the Missile Master System to accomplish this 
function at the Tactical Controller Consoles).

B. Detection
1. It is possible, although not necessarily probable, that the battery 

acquisition radars nay detect an aircraft which they think (or 
perhaps know) is not being carried as a SAGE track. An altitude 
criteria could be established to eliminate certain tracks, i.e., 
only tracks under 5,000' could be forwarded to SAGE. The track 
could be locked onto by the target tracking radar and then 
reported to the SAGE Direction Center and the SAGE identification 
procedures utilised to identify the track.

2. This function might aer.e as a "late warning" device to detect 
a sneak attacker, undetected by SAGE. If the battery is being 
used for this function, it will not be available for assignment 
to any other targets.

C. Supplementary Tracking for SAGE.
1. Since it is possible that in the Missile Master Defense Area a 

track may be spotted and lock-on achieved, the tracking radar 
at the battery could function as a SAGE tracking device by con
tinually reporting the position of the track. This capability 
might be helpful under ECM conditions where SAGE radars have 
been jammed. The battery tracking radar can only track one 
target at a time.

D. Coordination Between JMDC and SAGE.
In any situation where the SAGE Direction Center is not making speci-
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fic target to battery assignments the BDL information may be used 
to aj । rise SAGE of the targets under engagement by the missile 
batteries. It must be noted that this arrangement will not pro
vide information about other weapons under JKDC direction.

17 -
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IM-thod.-: of Trn . a-rent at ion

Variou; ]uip;. r.z conf IgdTations have been considered for sending and 
utilizi:. the DDL data at the SAGE D.C. The present equipment and corn- 
put.r program arrangement of interest to this report is illustrated in 
Chart //?.. Fiv* different methods have been considered from the view
point of complexity, manpower and time, hardware costs, and computer 
programr.ing efforts. The adequacy of these methods for implementing 
the above operational possibilities is also included, see Chart #15. 
Chart #14 presents a summary of the costs necessary for Implementation.

Method T

F*-nd- i_pr<I. Cl rcjiit_x_A>itov.-iilc Input *o SAGE See Chart #9

Method I. ; proposed, involve'; the transmission of the Battery Data 
Link M age to the SAGE Direction Center in the form chat is used in 
the FSG-1 t.o transmit this data among the weapons batteries and AAOC’s. 
This met ige format consists of a train of up to twenty-four AM/TSQ-8 
battery data frames. Each frame originates from a different battery in 
the system in turn, at a nomma.. race of 100 milliseconds per frame. 
This train of data is repeated continuously with an additional single 
frame space which leads to approximately a 2.5 second reporting interval 
for each battery. When the associated battery is tracking a target 
each frame contains target present position in rectangular coordinates 
referenced to the AAOC center of coordinates, as veil as certain auxiliary 
data..

The equipment which would be required x> send this information to the SAGE 
D.C. consists of an additional line amplifier at the Master Synchronizer 
in the AAOC similar to the type which is used to crosstell BDL data between 
adjacent AAOC’s.

The trucking data (X, Y. e l h) from the Missile Master Battery Data-Link 
(I DE) would then be introduced to a 750/1300 bit per second converter.
This converter would also add proper parity bits, produce sine waves, and 
g cerate a standard format (XTI or LRI) for transmission via the Bell 
"A-l” data service. The information would then be treated just as any 
other input by the AN'FSQ-'’. The transformed BDL data would require a 
DDR. An input channel in the AN/FSQ--7 must be assigned for this purpose.

Th BDL information can be entered into the AN/FSQ-7 machine through a 
c. . tell input (XTI) channel or through a Long Range Radar Input (LRI)

Either method is t<_ ;-a- .ily feasible, but there are other con
sul-'rations which may dictate which of these is the more desirable. The 
Cross- tell input section has capacity for a total of eleven input chan
nels (not including one spare). If the requirement for the total number
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of channe' "oeeds this count, it would be necessary to consider two 
posrible ■ lotions

1. aopendirg one or "-.ore additional XT channels to the existing XTI 
input section.

2. Installing a complete additional XTI section.

According to the present employment plans, it is probable that the 
cro- . tell input section of some SAGE direction centers would be over 
subscribed.

The problem of oversubscription does not exist in the LRI element. The 
BDL data could be introduced through this element. However, one feature 
of the extended BDL, namely the ability to track through ECM may be lost. 
Jammed search radars may saturate the LRI drum, decreasing the probability 
of storage md causing mtr.-h BDL data to be lost. The use of the LRI 
channel should be avoided for this reason if the counter ECM feature is to 
be retained. If a decision is made to enter through the LRI, it will not 
be necessary to design new equipment for the AN/FSQ-7. Approximately 12 
pluggable .nits per channel would be required. The use of the LRI cliannel 
should also afford major simplification of the proposed 750/1300 converter 
since the LRI does not use an Interleaved format.

Regardless of the means used to enter the AN/FSQ-7;, the additional data 
would have the same impact on the program. If the data is to be used for 
display purposes only (no tracking), the design of the new prograa in
volved would require some 225 man hours and the resulting program is ex
pected to contain 500 instructions. It would increase the machine frame 
time by 0.14 seconds. If the SAGE computer is to track targets from the 
data provided by the BDL. an additional 150 man hours of program design 
time and 50 more instructions would be required. Frame time increase 
would be insignificant (in the order of 0.01 seconds).

Of the four operational uses previously described, the following can be 
accomplished by this method;

1. Verification. (It would not be possible to verify specific target 
to battery assignments due to tne absence of battery address* It 
would only be possible to determine whether targets being tracked had 
been assigned to batteries generally).

2. Detection.
3. Tracking. (This could be accomplished at the expense of additional 

program and program cycle time as noted in Chart //14.)
4. Coordination between JMDC and SAGE. (For this use, only Missile 

Master Battery information would be provided. It would be neces
sary to provide otner communications for crosstell concerning other 
weapons).
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Extended PPL Circuit - Anter 1c Input To SAGE See Chart #10

Ac described in Method I. the equipment which would be required to send 
th. ?DL information to the SAGE DC consists of an additional line 
amplifier at the Master Synchronizer in the AACC similar to the type 
which is used to crosstell BDL data between adjacent AAOC's .

At th? S. DC the inf .mation would enter a piece of equipment similar 
to a modified TSQ-8. With this method the form of the information from 
the PDL will be similar to that in Method I in tho sense that it will 
be digital, will be received at tne input to the AN/FSQ-7 computer on 
three lines (sync, data and timing) and will be 750 bits per second. 
Tne TSQ-8 would be modified to provide a digital output in place of the 
normal analog output. Additional circuitry could provide the proper 
waveforms and formats at 750 bps for SAGE Input. The incoming message 
will have no parity, nor will it be interleaved. Unless modifications 
are nude to the particular channel used, the data from the modified 
AN/TSQ-8 receiver would be discarded because cf the parity. It follows 
that, regardless of the type of input channel used (LRI or XTI) some 
action must be tdc en in the logic to disable the parity checking 
circuitry.

The factors which influence the choice of input type were discussed 
under Method I. They are essentially the weighing of crosstell over
subscription against the loss of counter ECM capability.

It was stated that the incoming message will not be interleaved. This 
of course presents no problem if the data is introduced through the LRI 
element, except for parity. However an interleaving problem, is pre
sented if the XT element is used.

The XT input channel is designed to receive a message which is inter
leaved a: i present an uninterleaved message to the XT buffer drum. 
There are two approaches to the solution of this problem: 

1. Change the equipment logic.
2. Let the program reassemble the message.

A modification of the input channel equipment to accept a word which is 
not interleaved and place it on the XT drum field without scattering the 
bits would require a modification of about 70% of the channel equipment. 
Here again a two year lead time would be required at an expense shown in 
Chart #14.

If the message rearrangement is to be done by the program, it will require 
approximately 10 instructions for each bit to be processed. This would 
add about 1.6 seconds or 9.15% to the frame time for each BDL extension to
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be pror.f ;se'i. Add. i- ... j i *.jr. .;love and beyond rearranging, for 
displa; only or for .. : ' i are of the same order of
magnitude .3 1 ,i if the spare channel were in-
ad ve ■ .tly awv1.- •. mi; :..s it ni-dit cause serious difficulty.
Il', how ver, t:;e c.:--.riel esifn.u ware not physically modified, an in
crease of almost in t,r.e p: igram time would te necessary for each 
such type input added.

Of the four operational uses previously described, the following can be 
accomplished by this method;

1. V rification. (It would not be possible to verify specific target 
to battery assignments due to the absence of battery address. It 
would only be possible to determine whether targets being tracked 
had been assigned to batteries generally).

2. Detection.
3. Tr . king. (This could be accomplished at the expense of additional 

program and program cycle time as noted in Chart #14).
4. Coordination between JMDC and SAGE. iF'or this use, only Missile 

Master Battery information would be provided. It would be neces
sary to provide other communications for crosstell concerning 
other weapons).

J iJ »(.*’ L
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Enter '1 PPL Circuit ■ Antoir -tic Tnnut to SAGE Chart #11

Method TIT would require equipment e.x the AACC similar to that described 
for Methods I and II. That is, an additional line amplifier would be re
quired at the Ma. ’er Synchronizer similar to the type which is used to 
crosstell PPL data between adjacent AAOC's.

As indicated in Chart #11 Method III would require the desirn of a 
Digital Data Receiver similar to the one iced on the Bell "A-l" Data 
Service, but which would operate at a data rate of 750 bits per second. 
It would deliver three lines sync, data and timing to the AN/FSQ-7 in
put at the 750 bps rate. For this method it is proposed that a new in
put section be designed. The new section would be similar to the LRI 
input in that the incoming format, would not be interleaved. The descript
ion of Method I discusses briefly the impact of adding an additional 
frame to the peripheral equipment in the AN/FSQ-7 computer. Tho time re
quired to implement this new type input will be in excess of two years. 
Because of data rate and format, this new input would be uniquely a BDL 
input, and in view of the small number of these channels actually con
templated, the design of such a section would not be economical.

An additional complication arises from the fact that the AN/FSQ-7 com
puter has no provision to generate test messages for a 750 bit per 
second input.

If a separate input were designed the program would be exactly as in 
Method I. Tnis would require 225 man hours and 150 instructions and a 
frame time of 0.14 seconds for display and 150 man hours desirn time 
and 50 instructions in addition to this if tracking is desired. If how
ever program reassembly of a scattered message is involved, the original 
frame time would be increased by some 10%.

Of the four operational use::, previously described , the following can be 
accomplished by this method.

1. Verification. (It would not be possible to verify specific target 
to battery assignments doe to the absence of battery address. It 
would only be possible to determine whether targets being tracked 
had been assigned to batteries generally).

2. Dote-ticn.

3. Tracking. (Tnis c<r>ui e ac omplished at the expense of additional 
pre, ram and program cycle t.m» as noted in Chart #14.)

4. Coordination between JMDC and SArE. 
Faster Battery information would be 
to provide other comr.unications for

(For this use, only Missile 
provided. It would be necessary 
crosstell concerning other weapons)



FPL - £> rate Display See Chart //12

Method TV would require the sene type 
Synchronizer in the AACC as described

of line amplifier at the Easter
for Methods I, II and III.

This proposal would place an AN/TSQ-8 receiver at the SAGE end of the 
BDL extension and would then display the BDL data independently on a 
unique c isole which tears no relation to SAGE other than the proximity 
thereto. Under these circumstances, there would be no impact on either 
the AN/FSQ-7 equipment or tne program. The method would, however, have 
relativ ly limited capability, since it would be extremely difficult,if 
not impossible to correlate this display data with SAGE data. In ad
dition to this, tracking would not be possible.

A modification to this proposal is to provide SAGE track information to 
this new console from the Display drums in the AN/FSQ-7 computer. This 
would permit correlation of data but still would not provide for battery 
target tracking at SAGE. It is estimated that very little difficulty would 
be encountered in providing this information to the new console, but 
that some relatively serious problems may be encountered at the console 
itsel*' because of the extreme differences in data presentation:

SAGE 
1 r—.

series input
60 microsec. between targets

BDL extension

parallel or broadside input 
100 millisec, between targets

The control unit for this display would require two different types of 
decoders and a priority mechanism to guarantee that all data is dis
played .

This method is limited to the following operational uses:

1. Verification. (Only general verification can be accomplished as 
described for previous methods if both SAGE and battery tracks 
can be shown on the same console).

2. Coordination between JMDC and SAGE. (As in previous methods, 
only Missile Master Battery information is presented).

- 23 -
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Desert ption of AAOC Itiple^enta'ion

This method involves the use of the existing 1300 bit per second data 
link from the AAOC to SAGE. As presently planned this data link to CAGE 
transmits battery status data derived from batter;/ stores at the AAOC. 
It ir proposed to expand this message to include the Battery Data Link - 
X, h target coordinates.

In this connection, several problems arise regarding data rate. At 
present, status data is sent only when a change occurs or there is a 
specific request for data. With *he addition of DDL position data to 
the mesi d ;e, it would appear mandatory that data be sent periodically. 
The PDL data rut-?. ihioh is 2.5 seconds, is required to be rapid because 
the information is generally used for "on the fly" display without inter
mediate storage. However, this data rate would appear redundant at the 
FSQ-7 where the input random access storage drum would tend to be over
loaded. Although this requires detailed study, it appears that a reason
able solution exists.

One possible solution would be the transmission of every fourth or fifth 
BDL train to SAGE in addition to transmission of battery status whenever a 
change occurs.

The modified ADDC Data encoder would then function in the following manners

(a) Transmission of channel and status information as in the present 
system.

(b) Interruption of (a) to transmit BDL position data with associated 
batter}’ address for each tracking or firing battery.

(c) Transmission for (b) would occur only every 4th or 5th PDL cycle.

The programmer ir the present ADDC Data Encoder would be modified to per
mit PDL position data with battery address to be transmitted in 3 spare 
words of the present AN/FSG-1 to ATl/FSQ-7 message. PLL data in digital 
fora would 1 obtained from the PDL receiver and stored in a BDL buffer 
storage which must be added to the ADDS Data Encoder. A battery address 
number in ’• inar. form could be derived from the programmer of the master 
synchronizer. Whenever a battery is tracking or firing, the programmer 
would interrupt the normal interrogation of the cnannel and buttery status 
stores to permit the transmission of PDL position data. The shift register 
ol the encoder must ve expanded xo accomodate the additional words to be 
encoded. By using every 4th or 5th PDL train to transmit position data, 
ample time v-ould remain to transi..it changes in channel and battery statuses 
On the basis of preliminary estimates the additional equipment resulting 
from these changes would amount to about two racks.
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The data . ,14 thus arrive at the AN/JSQ-7 input either in the same sync 
frame ar a status message (space is available) or under an independent, 
separate franc. In cither case, the message would be received at 1300

Lt ;<r econo, from a standard Pell DDH, with proper purity bits and 
•1th an acceptable address bit (all generated by the AN/FSG-1 "ADDS Data 

Encoder". '.■>'! th this method, the identity of the tracking buttery could 
h<- transmitted with the target data.
. : thod V w. 
not alread; 
j run -x-i 
unief. do n 
ur ’oinp th 
cro 
des
Lime 0.14 seconds. 
50 instruction 
ditional cost of O.Oi

ould require no equipment at the SAGE Direction Center which is 
■ provided for in present employment plans. The impact on the 

1 i be approximately the same as for any of the earlier methods 
_J. r quire reassembly of scattered words by the program, i.e., 

scattering caused by introducing non-interlcavod data to a 
tell channel. Thus, the program would require some 225 man hours of 

■n tlr. nd 500 instructions for display’ only, increasing the frame 
An additional 150 man hours of design time and 

would he required if tracking is specified, at an ad- 
seconds of frame time.

It mlrht b • state'-! that, neither the PDL extension nor the Status line is 
alone cu; . ,-lc of efficiently utilizing a crosstell input channel. The 
channel cun easily handle both types of data without difficulty.

This met! ■ ould provide all the features available in any of the other 
methods prorosed, in addition to providing a capability for verifica
tion of specific SAGE battery assirnments (because of availability of 
battery ic-ntity information).

This method appears to tc the rose desirable for the AN/FS^-7 computer, 
but it is realized that tne impact on the ADD! Data Encoder at the JMDC 
would be severe.

All four of the operational uses can be accomplished with this method 
as described in Part IV.

- 25 -
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I. Open- tonal Uses
A. Verification of SAGE Assignments of Targets to Batteries 

Tnis is the function of advising the SAGE DC that the battery has 
selected the specific target assigned and has taken the action 
indicated. This function is presently accomplished by providing 
the DC (via the Missile Master status circuit) the information per
taining to the action that has been taken by the batteries. In 
-.ho present system it is assumed that the battery commander has 
selected the designated target and there is no confirmation by 
referencing to the coordinates of the target. The Missile Master 
system itself has provisions for verifying that the battery has 
in fact selected the specific target assigned to it.

If the PDL information is provided at the SAGE DC the X, Y, h, 
coordinates will probably be useful only in detecting gross er
rors made at the battery in the selection and engagement of the 
specific targets assigned. It is felt that gross’ errors of this 
type would be extremely unlikely to occur since they would be as 
easily detected at the battery or Missile Master as at the SAGE 
DC.

The gain to the Air Defense effort to be obtained by this type 
of verification is considered to be insignificant.

B. Detection
The use of the Kike tracking radar for the purpose of generating 
target position d<xta does not appear to provide an effective 
method of detecting targets. It is not possible for the battery 
to know which of the targets appearing on the acquisition radar 
have not been detected by the SAGE System radars. The battery 
doe; not. Lave knowledge of all the tracks being carried by SAGE. 
In addition, the only method of obtaining target altitude at the 
battery is by using the target tracking radar. Since in this 
case, altitude is a criteria for detecting targets, this would 
preclude using the tracking radar for any purpose other than 
detection (e.g. engagement).

C. Supplementary Tracking for SAGE
The battery tracking radar provides position data (X, Y and h 
coordinates) which could prove useful for SAGE tracking purposes 
in certain instances. The primary use of this data would be 
un r ECM conditions. The capability of the battery tracking 
r v may enable it to provide position information which is 
denied to SAGE surveillance radars. t
If accomplished effectivel tus ould increase the Air Defense 
capability under ECM concitions.
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In the situation where a portion of the Air Defense function Is 
assigned to a JMDC, coordination with adjacent SAGE areas is re
quired. Centralized control to the maximum extent practicable is 
a prime operational objective of the GONAD System. It is assumed 
that to li ive this control the complete knowledge of specific 
weapon engagements is required. It is then necessary, under the 
above condition of operation, for the SAGE DC to know not only 
status information but also target position coordinates. The BDL 
could be used to satisfy part of this function (i.e. provide status 
of targets engaged by Nike batteries as well as battery to target 
pairings).

II. Methods
The five methods described above can be divided into two basic 
groups. In Group I, Methods I, II, III and IV represent a literal 
extension of the BDL. Within this group Methods I, II, III utilize 
this information by insertion into the AN/FSQ-7. Method IV by passes 
the AN/FSQ-7 by means of equipment designed to display the BDL data 
only.

In Group II, Method V consists of a modification to the presently 
planned status reporting system to include the BDL position informa
tion.

Methods I, II and III are functionally identical. The differences 
are in the hardware and programming involved. Method I appears to be 
considerably more expensive than Methods II and III. All three of 
these require the assignment of an additional input channel and in 
some cases this may require the addition of a second input section 
in the AN/FSQ-7. The probability that these methods would make a 
contribution to the Air Defense effort appears small. At any rate 
they provide only a limited gain in the Air Defense capability and 
therefore do not justify the costs. Method IV does not provide a 
facility for improving the Air Defense capability.

Method V is the most expensive of the methods considered. However, 
it offers the greatest potential improvement for Air Defense capa
bility. It permits maximum operational use of the BDL information.

Recommendations

It is technically feasible to extend the Battery Data Link to the SAGE DC. 
In this study various methods were considered as well as possible opera
tional uses. Of ti>e operational uses, those concerning supplementary 
tracking and coordination between the JMDC and SAGE appear to have the 
most merit. Of the methods, V seems to offer the maximum use although 
at the greatest cost.
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In order to keep the scope of this study and report within bounds, the 
study group n u: considered only the EDL and therefore only the AA portion 
of the J1-D3 function. However, early in the investigation of this problem 
it became apparent that under those conditions of operation where it ap
pears useful to send EDL information to the SAGE DC, there may be similar 
requirements for data from the augmented Manual Direction Center portion of 
the JMDC.

The study group believes that the possible requirements for data from the 
other portion of the JMDC is part of the same problem and recommends that 
it be considered as such before any decision is made to implement any of 
the methods discussed herein.

Tt is further recommended that a joint group be established to resolve 
problems associated with SAGE/Missile Master integration throughout the 
implementation period.

- 28 -
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’’DCP requirements. The schedule for intercommunica
tion installation for the first FSG-1 site is shown as 
PART II of the inclosure.

FOR TI1H COMPANDER:

1 Incl 
DC/AADCP Schedule,

HAROLD W. GRANT 
Major General, USAF 
Deputy for Operations

2
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