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Mr. Snerraan, If an agreement is signed under the premise that we
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are not in control ourselves and some other person’s or country’s prop-

erty 15 involved, will you supply that for the information of the

cpmniittee. TWe would appreciateit.

=" Mr. Kono. Noquestions. '
errarp. (entlemen, we appreciate your attendance. . -

WITNESSES

Torspay, Max 16, 1961,
MISSILE PROCUREMENT, AIR FORCE )

LT. GEN. MARK E BRADLEY, JE., DEPUTY CHIEF OF BTAFF,

MATERTEL

MAJ. GEN. BEUCE E. HOLLOWAY, DIRECTOR OF OPERATIONAL

O REQUIBEMENTS, DEFUTY CHIEF OF STAFF, OPERATIONS

MAJ. GEN. THOMAS P, GERRITY, COMMANDER, BALLISTIC EYSTEMS
DIVISION, ATR FORCE SYSTEMS COMMAND
MAJ, GEN. ROBERT J. FRIEDMAN, DIRECTOB OF BUDGET, COMP-
TEOLLER OF THE AIB FORCE
LEWIS C. MEYER, CHIEF, RESEABCH, DEVELOPMENT, AND MIS-
SILE DIVIEION, DIRECTORATE OF BUDGET, CCMPTROLLER OF

THE AIB FORCE

COL. JOEN L. McCOY, BALLISTIC SYSTEMS DIVISION, AIR FORCE

COMMAND SYSTEM

COL. EAMUEL C. PHILLIPS, BALLIETIC SYSTEMS DIVISION, AIR
FOBCE COMMAND SYSTEM

COL. JOHN L. ZOECKLER, BALLIS

COMMAND BYSTEM

Object classification

TIC SYETEMS DIVISION, ATR FORCE

[(In thousands of dollan]
. 1960 sctual | 1961 estimats | 1987 eatintate
n, NJ. :
AIR TORCE .
AENT Direct obligations:
1 rmmorianon of thin 20083 noiedg| 1 meom g
H alpmen M N
am,:&;}uch hﬂi 2 Landsand 56 T, o 30, 40 S s om : 3
nen Wha :
. Total direct obligations EX--5.] 3,015,180 2, 801, 000 .
the Air Force Relmburzable obligations: ’ ; *oh : ;
i1 EqQuipmen 14,100 71, 400 \ .
t required for Total Al Fores. 2432162 | 2.100,280 2,822, 400 ‘ 9
ALLOCATION TO RUREAU OF FURLIC ROADS - 3
actually need 1 Lands and structarss. 1,850 |. — i
Total ohligations. . .. L4312 | &1L 100 2, 81, 400 i
. i 3
- h[ - it P | i " l
- . A - " . . .t .- [ t s . :.
fumlshed fOl‘ ' e -'I_'}i: 2 T ‘- ey -, Tl ; r
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T A BRI ., ~Program ond. fingnoing: ' 1T amerman® oLl
O ETEN S TR T TIRRF AL A ausinds RV ACUTIRS [ XRH BRI
o '.' ' L. \. [t thou: °f"°“""“ .. 'r'..‘. [® .'. cesget ..:’ ..'..-
1060 wattal; {1961 estimate 1043 estizaté
- - el he e * 4 - .‘
Pro(l;lmbyu:dﬂun:.,.:',.. B L PR AT I R PP M S L T T
iroct obligstions? ' " C o - ) .
1. M[nile procurement and prodiction. ceeoseeemmoms 23, o8 T84, 30 1,073,700
2. Ground sapport equIPmeDt. .o s e s cameee PR 048, 180 1,007,000 24, 100
3. Derelopmant, test, sad eTaluation STPPOrt — v 1,168,177 1,225,700 801, 200
1 Tolal direet obligatioot.. - s o1l | %.017,000 [ 2.801,000
Ralmbursabla obligations: . AU I s FETI
1. limlhnmmnmmtsnd'.zﬂﬁ ation ! - .+ SAB00 12,700 -
4. Qround yappart equipmant. - 60, 600 [ %]
Total relmbursable obligatioas T 154,100 28, 400
Financing Total abligatlocs . ‘] - 2e2 183 - 317000 ';':’-33:-‘0".
\ u&‘:ﬁm balancs brought forward

—378,%07 | ) —036,039
FUnob audbdanmmndenad e . .

Focca)*! (74 Stat. ) .
HPprgxurement other L sircraft and missflea (Alr
.+ ove Foroe)” (T4 8iat, M) P I
£ dvances and reimburssments from— Tl

Military assistance orders. T [

< .. Han-Federal sources (5 U.8.0. 172d~1) 0w ..
- Uoobligatsd balance aﬂlﬂd forward h I
. Now obllgstional bority. p

.. Naw obilgational suthority:. . . .

Iiv « Appropristicn.. : :
Trangferred to “Salaties and expanset, Advanoed Re-

search Projects Agency, Dopartmsnt c(‘D‘otens-"‘ -

Appropristico (adjusted). z_m‘m . 3'“5;-;1) = 9,792,000

P oy

. RELTABILITY OF. MISSILES- - e i,

Mr. Mamox. This morning we will resume our ‘Ajr Force procure-
ment hearing. We have had 8 very _interesting discussion over &

riod of & number of hours with you on the airplane program.
 Now we will consider the missile program. - LT
. A few years ago we understood, or wé woro led to believe the missile
was the weapon of the future an that the long-range ballistic missile
was almost invulnerable. Now we hesr more and more that thesa
missiles may not be relinble and we may hove been oversold. Some are
avidently not sure they are going to work as hoped. * They say that,
after all, none have been tested.
. I renlize after all this relates to the arguments that we must continue
to have bombers, and I think we must agree we will bave to have
bombers in our inventory for 2 long time. We do need to know as
much as we can about the reliability of our missiles.

1 personally believe they are Te ;able within reasonable bounds and
will become increasingly more reliable. oo :

What do you think about that, General Bradley i .
-. Genernl Braptey. Iconcur with you. Iamsure they will.—=- =

I would say with regard to the statement they are reliable today—
they are not nearly es relisble as they must be, but they certainly will
be in the future. I would say in my opinion their lack of flexibility
will be more of a degrading ?a.cbor {han their reliability as time goes
on and they become more developed.
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; _ Mr. Manow. There is no doubt about it, 4 mixture of weapons gives
; you increased flexibility and greater security. That is certainly the

miﬁon"‘-_

P

pag At Laiar st UL Sh

Lol s

. . Next is the l-f)lanned procurement of Q-2C target drones which are
able bounds and used principally for training of our combat crews. o 3 i

. ~ The direct support request provides the same type-of ‘support for !
. missiles as previously explained for aircraft—t at ‘is, spares and '

_— H prevailing view in the Pentagon and the Congress,
Cmum | E ewmer Mr. Sikes of Florida will be acting chairman today and tomorrow,
— I am very grnteful to him for that. I have somo other important
o matters to which I must give part of my time. However, Lexpect to be
Mgl 1,070 in henrin% most of the time.
e 81, 200 . ..General Bradley will you proceed o _
PO L GENERAL STATEMENT oF DeruTy Crxer oF STAFF, MaTERIEL ) :
. . : A
%600 W " General Braprey. Mr. Chairman, the next appro riation to be cov- _ f
TR T ‘erad is the “Missile procurement” appropriation. In this eppropria-
N Y tion, funds are provided for procurement of ballistic missiles and .
171, 100 R other guided missiles required for the Air Force inventory of weapons. 9
) e Inclucﬁaud in the other guided missiles category are air-launched guided 3
e missiles and decoys; surface-to-surface and surface-to-uir guided :
"% T - - missiles; and drones used in combat crow training. = - ;
B . This presentation will be given in two parts. The first part will - L
W8, 017 | ——emeeeee cover ballistic missiles. ' Major General rrity, Commander, Bal- :
G listic Systems Division, Air Force Systems Command, will present , ;o
T | 2700 the details of the current fiscal year 1961 as well as the proposed fiscal ‘ R
.| — year 1962 ballistic missile program. He will be suppo by Briga- ' _ E
L8810 | © 2,792,000 dier General Welling, U.S. Army Engi eers, Deputy for Site Activa- ; O
R R tion. * Major General Holloway will then present the second part S 3
- ‘which will cover the details of the other than ballistic missile category. : i F
es 1m0 | 792,000 Our missile program amounts to $2,792 million for fiscal year 1962. : !
- — This is agfroximataly $736 million less than our fiscal year 1961
' request. ' Much of the decline is attributed to the. phaseout in fiscal : ;
S year 1961 of the THOR and JUPITER from our production pro- S g
- Force procure- gram. On the other hand, funding level for the ITAN is ve :
scussion over & the level of fiscal year 1961 as the delivery of missiles increases. ; ;
10 program. Funds for the MINUTEMAN will be sharply increased from the _
fiscal year 1961 program es this missile moves into the production . 5
liave the missile phase. o . S :
ballistic missile ' For missiles other than ballistic, the dollars programed in fiscal i
more that these year 1962 are also slightly lower than thosa of the current fiscal year !
sold. - Soms are 1961 program. The decline in fiscal year 1962 has resulted from-the :
They say that, buy-out of the GAM-77 in, fiscal year 1962 with less than a full vear's ;
Eroduction——and completion in fiscal year 1961 of the -99 : :
ve must continue BOMARC, TM-76 MACE, and the GAM=72 QUATL programs, We : '
il have to have will continue to procure the GAM-83 BULLPUP eir-launched mis- ;
a2eed to know as sile and its training version. s - .

vy willy—---— Spare parts for operational missiles, common ground. support equip-
reliable today— ment for ‘inservice missiles, modification, fcomponent’ improvement,
ey certainly will : and industrial focilities activities. . = & - Foer :
ack of flexibility © In summary, the estimated total program cost - in . the -“Missile” f
lity as time goes appropriation is $2.792 billion. - - - s

would now like to present Geners] Gérﬁty"who wﬂl discuse’the
. ballistic missile program.

Mr. Smxes. Very woll, General Gerrity, you may proceed.
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: _ Genersal Generry. Mr. Chairman and members of the committee, it
i3 & pleasure to meet with you today to discuss the Alir Force ballistic
misstle programs, ATLAS, TITAN, and MINUTEMAN.
| As the responsible field manager for thesa important endeavors—
development through turnover to the Strategic Air Command—I will
{ present to you a complete fiscal year 1962 budget package coverin
; the funds required for the missile procurement appropriation an
i noting that required for research, development, test, evaluation, pro-
: curement, and construction areas. .
' . Before beginning, however, I would like to comment briefly on our
revised management structure administering these pro Asyou
! are undoubtedly aware, the former Air Research and Development
S Command and certain elements of the Air Material Command were -
d ‘ merged last month. The resultant Air Force S‘yl'sbem Commend em-
|
!
!
1
F
1
1

3

_ braces within its orgznizational structure all of those functional activ-

: ities and resources involved in acquiring & new weapon system. Ac-
cordingly, as commander of th%auistic Systems Division, one of

four functional divisions of the new command, I have control and

‘ guthority over field direction of the ATLAS, TITAN, and MINUTE-

MAN programs. Also, by interservice agreement, the Army Corps of

2 Engineers, CEBMCOQ (Corps of Engineers Ballistic Missile Construc-
Co tion Organization), is under my operstional control. This organiza-
ok tion is under the direct supervision of my deputy for site acitvation,

Lapitt

]

e i la il

b General Welling. General Welling, a Corps of Engineers officer, has
R both Army and Air Force rsonne| under his supervision. o

Sk This new or; ational arrangement enhances our management
ol ability in that it provides clear control and authority over all aspects
ot of the programs.

: : Since presented to your committee last yoar, there have been two
i chenges in the force objectives of our programs. Both of these
{ ' changes were reported by the President in his March 28 message to

| S . .The changes involve deletion of the previously planned last two
T TITAN squadrons and deferral of the mobile 3 TEMAN system
L. : in favor of adding three more MINUTEMAN squadrons (50 missiles
P each) in sheltered sites underground. Additionally, as reported in
i the President's message, we propose to sugment the EMAN
. production capability to provide the potential for repid inventory in-
P creases later if such is determined to be desired. '
g Our programs have matured appreciably in the past year. Some
: major highlights were:
1S ? Additiona] free world IRBM and ICBM forces were fielded, ahead
I of the schedules originally established 5 years sgo, and very close to
h , tho schedules a8 accelerated in early 1058. They constitute a note-
. worthy contribution to our deterrent posture. To date, in addition
L to Vandenberg AFB, ATLAS missiles and lnunchers have been deliv-
, ered to operational stetus at Warren and Offutt Air Force Bases, com-
pleting deployment of the early D series ATLAS. This missile is far

superior in performance than was specified or originally anticipated

g .
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Success of the completed ATLAS D series flight test program pro-
vided full confidence in its capability. Among the sigrificant accom-
plishments were flights at ranges up to 7,860 nautical miles, and
achievement of accuracies better than five times the original design
specifications, .

Highly successful flight tests of operational prototype missiles dem-
onstrated that TITAN will meat its rnnge and accurncy specifications.

en encouraging.

All major technical challenges in the MINUTEMAN program were
overcome, culminating in the first test Jaunch from the Atlantic Mis-
sile Range, a flight which was spectacularly successful. This initial
test, unique in ballistic missiles development history, embodied suc-
cessful operation of a complete missile and all its subsystems other
than the warhead.

Datn indicated that the reentry vehicle impacted very close to the

ce

siming point, and gives us great confiden, t the operational ac-
curncy will be well within specifications.

box score of missile launches conducted during the period, which f |

3 control nnd I will show later in my briefing, reflects an impressive record of suc- ; [
1d MINUTE- cess which speals for itself.
rmy Corps of Our military ballistic missiles have laid a firm bass for national s
sile Construc-

epace activities. Of the U.S. satellita programs to date, 46,139 of the
i total 47,367 pounds of payload weight placed in orbit were Inunched
ite acitvation, by either THOR or ATLAS boosters,

:r3 officer, has Firm and effective working relationships were maintained with all

on. other military and civilian agencies concerned with missiles and space
mapagement research and development,

rer all aspects In the briefing which follows, I will give you a report on each of
our programs and will describe in somewhat greater detail what has
beon accomplished tc date, our present status, our schedules for com-

pletion of the program, and what lies ahead for the new fiseal year and
1s the basis for the funds we are requesting,

My presentation will also depict a rapid evolution toward greater
effectiveness of missile and operational deployment configurations,
from the initial ATLAS to the hardened and rsed MINUTE-

The result represents a truly sigrifica.  .rease in surviva-

bility and weapon system cost effectiveness. :
' Before I go into this presentation, I would like with your permis-
sion to introduce the members of the balljstic system team.

I would like to introduce Brig. Gen. Albert C. Welling,

‘his organiza-

AR ve e e

1ve been two
Joth of these
28 message to

€ - imeiqae ea

nned last two
. IMAN system
18 (50 missiles
13 reported in
, EMAN
linventory in-

Col. John .

—— ot i ey 4 * b e AP .

t year. Some W. O'Neill, Col. John L. McCoy, Col. John L. Zoeckler, and Col. Sam.

uel C. Phillips, of the Ballistic éysfmns Division, Air Force Systems
fielded, ahead Command. ' : S o '
1 very close to With your permission, I will go into the briefing. *

stitute & note-
te, in addition
ive been deliv- Al
ve Bases, com- :

s missile is far
Uy anticipated

v

(First chart.) . ’
Mr. Chairman, this first chart depicts the squadron buildup of the
TLAS, TITAN, and MINUTEMAN, including the missile uildup.
_These are the squadrons co 'in by quarters of each. fiscal ear i
lindicating]. " : [(THere -is a total af 13°ATUA3 squadrdnsi 12 g
(Nextchart.) TTTAN and 12 MINUTEMAN“Ehiotph the middll of calepdar__|
year 1964, or the end of fiscal year 1964, for a total of 846 mlssiles<l
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_ ‘This chart depicts the location of our operational bases throughout
tha country. You. will note here this is the ATLAS missile, the
TITAN missile-in this color code, and the MINUTEMAN in this
color code [indicating].- There are some 21 bases involved, and of
course wo have given great attention to avoid populated aress,.and

to using existing bases in establishing the support bases for opera-
tional sites. .

. (Next chart.) SR : co

This chart, just briefly indicates the national scale of the program
involved in ballistic missiles. We have contractors throughout the
country supporting this program.. There are some 25 prime and
associate contractors, 400 subcontractors, and many thousands of ven-
dors, and some 48 militery installntions. . S

Nextchart) . .. - : B O
-.Here for ATLAS, TITAN, and MINUTEMAN, we have listed
the principal contractors involved in propulsion, structure, re-entry,
sirborne guidance, ground tracking, and so forth. We have shown
some of-slg architect engineer firms and some of the construction
firmsinvolved in building the bases.

(Nextchart.) : . . | ‘ g
. This chart shows the number of personnel involved in supporting
this program industrially, including all the prime and associate con-,
tractors, which amounts to 107,000 people.- IP we included all the sub-
contractors and vendor s;lﬁ)port, we estimate approximately 400,000
personnel are involved in the industrial support of this program,

{Next chart.) . e ;
:- This chart depicts the facilities investment in the bellistic missile
program. You will note thers is over $2 billion invested through
1961, The greater proportion of this is involved in-operational

You will note also there is over $550 million invested in industrial
facilities and that the contractors themselves have invested $216 mil-
lion, or about two-fifths of that cost.

It is also interesting to note here that considering the military test
facilities and the industrial facilities; this program is not only con-
tributing importantly to the ballistic missile effort, but also has pto-
vided us an important base for our space programs: - - - :
.. (Nextchart.) -

This is & rather busy chart, Mr. Chairman., It shows the base
activation schedules for the ballistic missile program. Let me key it
for you just briefly, i

hig line indicates the design for construction of the individual
bases, The red line indicates the construction program effort and the
blue line the installation and checkout. ' ' '

Mr. Stxes. Your churt is not too clear from this distance.

Will you point out what years are involved, and whether calendar
or fiscal year? ‘

19?3enem1 Genrrrr, Calendar years 1958, 1959, 1960, 1961, 1962 and

As I indicatad, the blue line indicates the installation end checkout

period, and the black arrow indicates the squadron turnover dats to
the Strategic Air Command. :
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This chart indicates the amount of effort involved in the site activa.
tion program. You will nots that we are at this point in time (indicat-
ing), and that the maojor program is ahead of us. Toward the end of
1361 we vwill be delivering fnunchem at the rate of approximately

=€X Toward the end of 1962, we will be doing this at the rate of
approximately L2247 Ry 1963 e will be deliverin launchers ag
we get into MINUTEMAN activation at a rate of i‘f"' Oary. .

The principal activity in the field in 1961 is in ATLAS, in 1962 in
TITAN, and in 1963 in MINUTEMAN. o N
. +(Next chart.) .

This chart depicts our new organization. ‘ : ,

As you were told earlier in my statement, the entire acquisition.
responsibility now rests with the new command, the Air Force Systems
Command, and this chart shows the Ballistic Systems Division and
the normal command and administrative channels to the Secretary
of the Air Force, e

(Next chart.)

Now, in this reorganization we have retained the special channels
that have always existed in the ballistic systems program. For
example, the program director of our programs, such as the MINUTE-
MAN, has access directly to the Secretary of the Air Force through
the Designated Systems Management Group, which was formerly
called the Ballistic Missiles Committee. He informs intermediate
commanders, but on this impoitant program, and other important
ballistic missiles ilrovmms, he has the ability to go directly to the
top level of the Air Force when required to get program decisions.
.. {Next chart.) . . : L

Now, to indicate we coordinate thoroughly in the Air Fores and
Iet the other major commands, who have great interest in thess pro-
grams from an operational and support point of view, know what
15 going on and give them an opportunitiv to put their recommenda,
tions in program decisions, we have peog e from SAC, TAC. Air De-
fense Command, the Logistics Command, and the Air Training Com-
mand working right with the program director in Inglewood, Calif.
These people put their command - inputs into the program buildup
and they also keep their commands informed of what is going on so
that at the Joint Air Staff Review the Command recommen ations
of thess other operating and support commands can be integrated
into the program. . T

We also have resident representatives of the Army, Navy, and
NASA at the Ballistic Systems Division to coordinate with those
other agencies. y :

We feel 2 great weight of responsibility in insuring we are support-
ing these people and we work very close ¥ with their people to insure
that support. -

{Next chart.) ) o T

This is a brief organization chart of the Ballistic System Division,
There are two points I want to highlight. : :

The Deputy for Site Activation, Genernl Welling, hias the responsi-
bility for all site activation activities in the field. We also have ele-
vated to a top level the important NIKE-ZEUS target office.. .- Cor
. We have = resfpbnsibi]ity in the Ballistic Systems Division to pro-
vide the targets for the NIKE-ZEUS development program. Wa are
giving this the top priority attention it deserves.

[}
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(Next chart) -~ ~ = : MU e

Now we come to the ATLAS program.’ -I would like to briefly
review that. o © }

. (Next chart.) ' ' :

This chart I wili not go into in detail. The top line ehows the squad-
ron operational dates. "The next important line shows the more sig-
nificant development milestones, but the main point I want to show
you is the buil(i)up of missiles for the program to a total of —#£2{_ of
these missiles are for space programs. Of course, there will be others
to follow. 2313 are for operntional programs. The other goint. to
note on this chart is our production rate builds up to ‘£Ee2 A“TRich
occurs toward the end of calendar year 1961. '

Mr. Smxes. What does “special” include other than space?

General Gerrrry. These arespace boostars.

General Braorey, And -ZEUS shots.

General GerrrTy. It would include NIKE-ZEUS too.

(Next chart.)

Mr. Lrescors. How many launching pads would the last chart
indicate? /

General Gerrrry. I believe the figure is 432 \aunchers, The ad-
ditional missiles over the are for spares and for combat train-

. ing launches.

r. Soxes. Proceed. _

General Gererry. This chart depicts the ra2pid evolution of the
ATLAS configuration. The first squadron is a 3 b{, , radio inertial

idance, and additional squadrons with 3 by 38, radio guid-
ance, but the prima.? force, squadrons, coffin configuration,
£:2. = hardened, and —{2— squadrons of the silo configuration.

(Next chart.)

These are the highlights of development milestones for 1961, You
mey recall last year we successfully completed development testin
on the ATLAS missile, that is, the D series, and we also complete
the first inertial guidance flight which was a first in the interconti-
nental ballistic missile program.

Wo also flew n 9,000-mile flight with one missile,

" The highlight this year is that we completed certification of the E
series missile in development, and we had another successful flight
on the E just last Friday.

Other things to note are that the operational system test facility at
Vandenbergs for the ATLAS E is completed in May of this year, and
the operaéiomi)l test facility at Vandenberg for the F' missile is com-

leted in October.
P Wealso will lnunch 258 R. & D. missiles, and 26 space boost-
ers in calendar year 1961. -

(Next chart.) .

In the operational milestones, last year, you will recall, we turned
over the first operational squadron at Warren in Augpst. Wa turned

over tho —%— remaining D squadrons in March A7 WaRREN = 2207

o

te

"

e m m sm—

We also plan fo turn over this year the —Z— E series squadronsA7/~A/&Cas s

We will complete this calendar year all of the construction for the
F silo squadrons.
(Next chert.)

N Rug ..
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This is a bullseye chart to show the results of the missiles that wera
fired into the splash net downrange near Ascension Island.

Mr. Weaver. How many flights dO% that include?

General Genrrry. There aro flights here, and the CEP on
these flights is less than {2e€, e are very happy and confident

of the operational capability of this missile gystem a9 a result of thesa ;
test ﬁigﬁts.

(Next chart,)
Next is the TITAN program.
Next chart.)

imilar charts will show again the operational squadrons, the
TITAN I and TITAN II and some of the important developmgnt
milestones, the buildup of th_elﬁ'gilea in production, o total of
misstles that have evolved, of which will bg operational.

The production rate this year reaches its peak of NoT Ay
Next chart.)

his chart shows some of the operntional characteristics of the '_
TITAN I and TITAN X missiles, You nota h :

: ere that in every im-
portant characteristic, with the exception of the TITAN IT :
18 substantially better than IT. . p-s.i. hardness, exposure !
time reduced rrom'ZZ L g ion time down tg Lo e ddi-
tional ﬂexibilitz in range and payload, it can carry a 211 warhead

posed to for TITA% i '

F.

a3 LA IS

aso Lk
(f%ext chart.) ' F
This is just a brief description of the facilities as established for 3
TITAN I'and TITAN II. Of course, you will recall TITAN I is _ D E
& radio-guided system. Itisin o 3 by-8 complex, three missile silos. - g
per each control center. o~ A ONE LAvmener Bas,s Folk. 604{7@
The TITAN IT is o greatly simplified/System since it has storable i
fuels on board, and it 1s fully dispe Through this we have re- 3
duced vulnerability, because in this case we have one launcher per 'k
missile target and in the other case we have three launchers per target. ¥
(Next chart.)

The highlight of TITAN development milestones in 1981, are in- :
dicated here. Last year, of course, we had a successful operational
test of the missile and it flew its first ful] range test. Thi
intend to complets all our flight test objectives in the pr

TITAN; al lan to h the first d eraona]
X . 6 also plan to have the Squadron operational

S of 1861 here at Lowry Air Force Base, We will launch 74
missiles from the Atlantic Missile Rangs and\from the Pacific Missile
Range in the development program.

In the case of TITAN II, one of the noteworthy milestones wag

accomplished on May 8 when we fired the first missile out of the X !
silo at Vandenberg. '

Colonel McCoy, the TITAN program director, has & very ghort o
film I believe ou’will be interested%x?seeing later, w e A'-eg Pehs 7o Lavaeu! |
{Next Chan-izgérﬁge Z/Mov CRYS Gagare Mrss LE SN A0 v BEZ 5
Al esults 81;8’ out o e5 fired into the sp%shhnet on the I
antic Missile Range again are ve encouraging. - We have a CEP ‘
oflessthan‘—‘m—’r-sasare;ﬁtoftheser{esta. g.':f- St
"{Next chart.) - T e ’
This shows theMlNU’I‘EMANprogmm. ST

PETRTYY 1T

1
'
!

ier

e

(Nextcharb)’! el

. ! !
1t e
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 /iThe first flight of 10 missiles will come in in October of 196%Z. The first
squadron to be completed in February of 1963. Twelve squadro1s of 600 missiles

te be completed by the end of fiscal year 1964. /
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' “As yolr khot, out ‘obfjéctive here was ito: ssoure oif' the basld of T
etzlriperience & gredtly advanced missile which' would be fir! mdére the
effic

: lent than our earlier missiles, the range to be intercontinental Int
, the warhesd CEP to be within LAi=£ to be hardened and dispersec{ abo

| and have fiexibility for each launch control center to lnunch » num: M
. ber of missiles, and to have maximum life and maximum relinbility.

min
1 Next chart.) 1o Lo - G
"he developrent program consists of somesmissilesgto be fired from L
the Atlantic Missile Range andvfrom the Pacific Missile Range. the
&‘Next chart.) e _ : the
* This chart depicts the operntional buildup of our hardened squad- ity
ron hY
* At this point, we will be at 4 rate of prodyction which achisves the test
goals approved ‘)y the Secretary of Defense@hi ch i3 doiible the earliler test ¢
’SNextchart.) rov rat],e;\' P e A\ C
"his is & picture 6 Hepicf%xe relative simplicity of the MINUTE- O h)
] MAN missile in its digﬁersed and hardened site, Here is the launch ,-*i_‘ﬁ refi
' tyg&{a with the MINUTEMAN missile installed [indicating]. o\ hal
ere is a small generntor plant for standby use during peacetime, S ) C
and & smell pad here for removal and installation of missile. P VL A |

Next chart.)

. A\
Q(’
.

‘ ' : N : _ eflc
-.This is a launch control center for each 10 missiles.” Thers are gl

' —*_ people operating this center. (e tell

| Aboveground here we have some facilities Tor maintenance people ULy

and for security guards.

(Next chart.) SR - R
In 1960, you may recall for MINUTEMAN. we completed our silo T
tz_:stlnﬁ plan at Edwards. 1t was so successful we completed it with Ang
1 eight Arings instead of 18 o_ri%}nally planned. boo
Fhis was the primary highlight of the 1960 program. L aeécs
. : {Next chart.) . _ :
o 1 1961, ng you recall from my enrlier statement, we had our first th:
n successful firing from the Atlantic Missile Range on February 1. rec
: - In 1061, we plan to have the first launching—as you will note, we or
' call it & tube—from the Atlantic Missile Range. Tha renson we call col
this a tube in the case of the MINUTEMAN js that the hole is much '
smaller and less complex than the TITAN and ATLAS silos, Hence, pe
we hnve designated it a “tube” because of its smallness. an
(Next chart.) .
E - These are the highlights of the first MINUTEMAN flight of Feb- Bt
. ruary 1 from the Atlantic Missile Range. It wasa comp%ete missile {
with all subsystems functioning, All test objectives were 100 percent s}
achieved, All systems and subsystems performed normally. The cel
range wase2el 4/0s% OF 2.3"iesLove Avp.duicestgp 7
; 1'1 1is impaet here\‘g‘ﬁ?ﬁs confidence wo will achieve our operation-
? al gonl. ; an
: %Next chart,) ‘ th
+ ‘In summary, these are the overall results we have had from our no
flight tests of our total missile eflort, ATLAS, TITAN, MINUTE- ho
N, and THOR. 156 —
There hnve been . total of 231 fired jycompletely successful;
3¢ partinlly successful \linsuccessful.: '
Here is a breakout of the R. & D. category and the space booster pr
category.
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Hen e —y
3 stlos. ce,y =

sey General Irvine’s ﬁgures for the ones out on the pnd

This is so fara Do percent compiete succcss or if you include
the partial success, the batting average here is about —2-4L tpercent
In t\le spaco booster area, our percent. of completely : Success

about —31—70— percent so far.

~ Mr. Weaver. In the unsuccessful ]a.unches, was the problem deter-
mined{

* General GerriTy. Yes, sir, ' '

In each case where we have 2 failure of o missile in ﬁ:ght, or on
the stand, we go through a very through investigation to pinpoint
the causo of faﬁure This gives us a basis for i improving- our re]mbll-
ity for future missiles.

Mr. Smxes. Can you sag as a result of the study of unsuoce.ssful

e

tests you have definitely beon abls to nvmd subsequent unsuccessful
tests from the same cause?

General Gerrrtr. That istrue; yes, sir. . ) o
Mr. Anorews. Where would your unsuccessful shots fall mth

reference to the total of for space? Would it be in thu ﬁrst
half, or second half, or the first 25 percent{

General Gerrrrr. I would have to supply'that information to you

a little later.
effort..
As to what the weight was in the first and second half, I could not.
tall ou exactly, but we can furnish the mformatlon. C
ke information to be supplied follows:) 2 N
4;_.( '7D

es 'occurre]::e’r the period

at swere unsuccessful due to
ird of the program, three in Lhe
third of the program.

They do occur over the complete time penod of t.lus

Brace LaUncHES

The 61 launches in support of space objec
August 1958 through April 1801. Of the ecigh
booster malfunctions, one cccurred in the first
second third of the program, and four in the ]

[ Mr. Foro. This reliability figureéeems to be substantially better
than what witnesses in the past baye indicated they ex d I can

recall General Irvine severa en.rs ago indicating that ©_ percent,
or somewhere near, would be a figure he anticipated. 'Others have

confirmed his forecasts,
This figure of —2£2- percent completely successful snd —M

percent’ 1f you include completely and partially successful, 13 far n‘bove
a.niI previous forecast.
ow, doeg that mean if General Irvine was here, or would Geneml
Bradley now upgrade that figure?
General BrabreY. No, sir. These are test launches. I w o&ld still
per-
nt is about right.
r. Forp. These are unusual circumstances?
' General Brapter, These are test launches of development programs,
and under careful circumstances. Very few configurations are exactly
the same. We have been fortunate and it is'a good result, but we do
not feel quite this good about the ones we are putting on the pads. We

g? to have them higher than that, but right now, I would say
ercent is not an overstatement. !

~ Mr. Forp. That initial forecast more or lessstill st-a.nds? o
. General BraprLETY. Y%. I do not thmk ha wa.s rafemng to the tast
programs.

ulruns .
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|
e _+ Mr. Weaver. Why should that disparity exist? g Mr. ]
o - It seems to me a3 you get these on the pads, you are building on Genc
L what you have learned in the past, and I would think you woulf get in the ¢
1 . better " Like
N . Genersl Braprey. We have a combination of pnd design, test equip- Witl
A ment, production equipment, and the operating personuel of Strategic presenl
P Air Command ell to be put together with a missile, The test firin Mr.
R were with peopls born with it and who grew up with it. That 1s Genr
i another reason. of the
o Mr. Forn. How would thess figures compare with your aircraft ONS e
4 , reliability ? weapo
3 .0 General Branrey, Itisvery difficult to compare them. reliabi
q i i - In an airplane, when we have these troublesllwe fly it out and have a degree
1 vl’;f bunch of people aboard to fix them, With these, we have to analyze percen
e them. We do not shoot airplanes this way. It would be very diffi- Thi:
o cult to compsare, Mr. Ford. weapo
; ’ Mr. Forp. A plane ismore reliabls than a missile then§ of con
= NN E General Brabiey. At the present time jt i3 more reliable. Mr.
t I A . Mr. Sixes. If an sirplane does not function properly, the chances Ger.
4 ' areyou can fly it back? Isthat the differenca? cost et
RN sneral BrabreY, Yes. Mr.
LI General GerrrTy. We are continually correcting areas we find in the —_—
R . missile that are giving us difficulty to improve this reliability curve 100 p
N0 ° ' as we goelong, We have a very active pro in this, and a very Ger
i deliberate one. Since Mr. Mahon mentioned the committee's interest about
(! in this program at the outset of these hearings this morning, we have we ha
S & special presentation which we can put on later in the day to describe too
e this program to you more thoroughly. 3
S Mr, Smes. How long will that require? ing h
; General Gerrrry. I would say it would require about 15 minutes. %e:
3 Mr. Smxes. I think we should have it. hen do you want to show Yo
v itt syste:
i General GerriTy. We can show it any time you desire. Fo
H Mr. Smes. Why do we not have it at the conclusion of this dis- proyp’
T cussion ! N%
DU . Are you going toshowusa film?¥ As
o . General Gerrrry. At your discretion, sir, whatever time you would majo
} choose. I think it will take & little time to set up the movia projector. Fc
| Mr. Smees. After you have completed what you are doing now, Acs
: Fo ahead with either of the one you can get into most readily and fol- indir
: ‘low with the other. achit
General Gerrrry. All right. used
; ) (Next chart.) perc
i We summarize the funds required for fiseal year 1962. The pro- M
: curement appropriation for the individual weapons, $201.6 million for anir
: . ATLAS, $1 billion; $129.8 million for TITAN, and $923.8 million for Y -
MINUTEMAN, and that comes out to a total of $2.255 billion. Whe |
These are the dollars required in construction, and R.D.T. & E. -
This is the appropriation we are presenting to the cormmittes this G
1 morning [indicating.] il
- Mr, Forp, Ts this the amended budget, or something different{ ¢!
General Gerriry. This is the amended budget, sir, as presented by ind
| the Presideat in his March 28 budget message. leve
)
1 R
1
; YEGRET
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Mr. Fonn. Does this conclude the fundin for ATLAS?

General Gernrry. Thers will be some fol owon funding for support
in the ATLAS program in fiscal ¥ear 1963,

Likewise, thero will be substantially mere in the TITAN program.

With the chairman’s permission, I could go right into this relia ility
presentation. i

Mr. Smxes. Very well, that will be good, L

General Gennrry. I would like to say at the outset, at the beginning
of the ballistic missile program, we recognized these unmann weap-
ons would require a much higher order of reliability than manned
weapons. Therefore, we set out with a deliberate plan to achicve that
reliability by caleulating from the very basic components on up, the
degree of relinbility required to achiove our objective, whichis a
percent relinbility for the missilesystem. (First chart.

This is generally how we have gone about it, Our objective for the
weiapon system itself is percent reliability. To obtain this,
of course, for the individual——

Mr. Smers. Why did you select —7-2 percent i

General Gernrrr. This was a figure that was decided upon on &
cost effectiveness basis, considering many elements,

Mr. Srxzs. In other words, did you consider that ¥ou could achiave

without excessive costsi That you probably could not achieve
100 percent at any cost {

ahout the point which would give us the reliability we needed to insure
we had eﬁ%ctiveness and deterrence, and ahove that the cost would be
too great. However, as yougodown——

. Mr. Smes. If you had dropped to -2 ercent, wguld the sav-
mgé have been sufficient to justify not going beyond percent §
eneral GerrrTy. No, sir; it woyld not have Leen substantial.

You will note to achieve this rcent reliability, the sub-
systems have to have a higher order oz reliability,

General Gerarry. That is correct. 7.2 ercent ::Egeamd to be
e

For exampl] e airframe, percent; the control, T8.8 4
p::ltzlpulsion1 —
Agse cone as shown here, and so on down the line.

we go down through » subsystem, in the guidance system, each
major component had to have s reliability factor established.
For example, the %ower supply had to be percent reliable.
S we went down below the major components of the system to the

individeal items installed, such as electrolytic capacitors, we had to
achieve & relisbility of 22397 ey

used to achieve the relinbility of the end weapon system of
percent,

Mr. Srxes. Before you leave that chart, Mr. She-ypard just posed
2n interesting question.

You are seeking o weapon system that is —~Z-©_ pargent perfect.

&_V.Eare do you lose the percent so that you anticipata only a
percent perfect shot off the padsf

.. General Gernrry, Mr. Chairman, I believe I will come to that later,

if Imay defer the question at this time. (Next chart.]

. <iere again is the approach we use in testing. ‘When we have the

individual component tests, we male literally millions of tests at this

level to achieve reliability on such things as capacitors and resistors,

OP8T0—81—p¢, 534
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We lave mariy. tests at the subassembly Jevel and the subsystem Tevel,
and in the captive test of the missile on thestand.! -« Gimireio e

Now, this.is the part we normally see at the top of*this triangle
{indjeating]. This is the part of theé iceberg that shows, when you

ot to the {ight test itself. -All this testing that goes on beneath 1t 1s
ﬁone in literally the back room where people do not see it. -

Thers is a great effort in this area [indicating] to achieve the results
wo have up here [indicating]. [Nextchart.] _

Now, this chart I believe gets to the chairman’s question, or Mr.
Sheppard’s question. :

As we develop our relinbility program, we start with an individual
component, and wae test it to achieve a higher relinbility. Then we
combine that component with other components to form a subsystem.

Mr. Sueeparo. You just stated you have a higher reliability than
the requirement. What percentage do you use a3 a matter of safe??

General Gernrry. I may have misstated that, Mr. Sheppard. I did
not intend to say we overrequired. We require a degree of reliability
for each component which is very high becauss’ when you combine
that component with o number of other components, the overall relia-
bility drops as a result of multiplring the reliability of each one of
the components Kou put together. " You get a lower reliability when
combined, and that is the reason you get this drop hete.

Then you work on the overall subsystem after dvciu put these com-
ponents together, and you gradually achieve the degree of relinbility
that you desire out of that subsystem so that you get the end desired
reliability in the total system. ) '

Then as you go into the captive missile test, you have a further drop
in reliability because you are now operating in a somewhat different
environment. You have the combination of all the subsystems going
into-the total missile, so we work on this aren then [indicating] in
our reliability program until we achieve the reliability desired.

Then again, because we are going into another environment of the
actual flight test, we do encounter some dropoff in reliability. We
continue through our development testing to refine this program until
we achieve the degree of relia%ility required.

Then, as General Bradley pointed out, you get the operational phase
where you combine the missile and the ground system with the SAC
gersonnel out in the operational environment, and you again have o

rop in reliability. ‘ .

Again, working with SAC, we hope, as they gnin experience, to
achieve a greater degree of reliability titrough refinements in opera-
tional procedures, and improvements in the missile and ground equip-
ment itself.

Mr. Smxes. That ig a very good chart. It is very illustrative.

General Gerrrrr. You could use this chart en missile reliability, or
any other weapon system relinbility. It isa generalized chart.

{r. Forp. How much variation has thers been in that chart from
what you forecast, or what you anticipated?

* General GerrrTr. We balieve we are pretty close to exactly what
we nnticigated. We figure tho growth in reliability will start at
about percent and we will finally achieve, when we have the
weapon systems shaken down and proven, something approaching

percent.
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Mr. Forp. ITow does that tie in with what T recali General Trvine
said, and «_‘jh‘nt 1 believe General Bradley said here a few minutes
earlier, 2 percent? : 70
= General Branrey, No, sir. I think we will make percent.

I was talking about the present time, the present ATLAS's in the

field, we are at better than percent right now on the THOR's in
the field.

Mr, Forp. The 22 percent is what you thought would be the
case today, it is not what you are enticipating 3 years from now?

General Gernrry. T am not ot all sure wa anticipated percent
today, but I think that is about what we would say we have.
- Mr. Smxes. Is there a standard which you require, percentagewise,
at each of these stages? :

For instance, do you require 90 percent perfection in components,
or 100 percent? Do you require 90 percent, perfection in missile cap-
tive tests, or 100 percent{ o :

Is there a percentage level in these various staces

; 1geg that you requiref
General Gernrrry. We have an objective, but it is not a firm objec-

tive. ‘As long as the reliability is roughly —22 percent or above,
‘we will go ahead with the program while we nre working out the detail

problem nreas. . - L o

Mr} Stxes. The miissile flight is —2.2 percent adequate for that
sta S T ‘ . T 1
" (Jeneral GERRITY. At the outsetitis, = - . L
" Mr. Sxres. When you come to the stage that is operational, what
percentags of perfection do you expect in missile flight tests? ‘-'

General Gerrrry: I should say we should be approaching .
percent in missile flight tests. : : o

© Mr. Weaver. On this chart w
growth, if you fizure —<2: percent you are figuring about
will do the job. Isthatrightt - =~ - L -

General Gerrrry, That is correct, " : -~

. Mr. Weaver. Nowhers in this chart have you taken into considera-
tion reliability as far as the CEP is concerned. Would that not reduce
it somewhat { Y . . o

Genernl Gerrrry. No, sir. That is figured in. The reliabil; that
we are talking about computes in the reliability from the standpoint
of : Will the missile get off the ground combined with, Will the missile
complete its flight successfully and land on target?! That is the re-
lizbility we speal of. '

Mr. Weaver. T should think that would be very important,

General Gerrrry. That is & very important part of the reliub!'g'g.

Mr. Axnorews. General, your uitimate objective is to have
percent of the missiles on pad reliable; is that correct § .

General Braprer. Yes, sir. T believe he showed the objective 13

ercent, and I believe we may get a little better than this.

Mr. Anorews. When do you expect to reach that objective in your
presently planned schedule of production ‘ i

General Braprey. This will vary as we go along because we have

series nfter series coming in. We do not have a specific date. - Let
us ask the ATLAS project officer when he thinks he will have jt.
percent.. Y T . T N o

'
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General Genrrry. Colonel Zoeckler. : _

Colonel ZoeckrEer. Sir, our current contract for the ATLAS “F»
missile, the third version of the ATLAS which goes into the field,
has & reliability goal in it calling for 22 Eercent in that particular
missile. The objective for the program, as General Gerrity proper]
stated, is —-2— percent, but becausa of the status of the A’
program—it begins from the original ATLAS “D"—it is unlikely,
without expending substantially greater proportions of funds to the
point_of diminishing returns, that the ATLAS itself will obtain
.the =<2 percent reliability which is desired in the program. There
is no doubt in my mind, however, that Col. Sem Phillips, behind me
here, will be able to obtain this through the experience that we have
gained in the ATLAS, and the THOR, and the TITAN.

Mr. Forn. Doea that mean when we have —43- ATLAS squadrons
fully operational we will not reach 2222 percent?

Colonel Zoecrrer. Sir, it is very unlikely at the time the missiles
are installed in the field, at the first installation of each of these
missiles, that we will attain percent reliability. T am sure
you recognizs, however, thet there are programs within the Air Force
to constantly update the reliability and performance of each of its
weapons systems. By virtue of these programs we are able to attain
reliability figures over a span of tyem:s which improve rather than
degrade the actual performance of each of our systems, and it »ill

include the ballistic missile programs. Eventunllg ¥ will. probably
attain some sort of reliability factor beyond the ercent fgure
which I have quoted for the contract goal for our instalfa.tion.

Mr. Foro. But you will have —3— ATLAS squadrons.

Colonel ZoecrrLer. Yes, sir.

Mr. Foro. I gather from what you are saying only the last several
squadrons will achieve the mazimum religbility you are talking about.

Colonel Zoecrrer. Will initially attain that relinbility. rough
the modification programs which may be required or dvesirable, we
can improve that. Here again, I am sure you agree that we must
evaluete the value of these missiles against that same amount of money
expended for some other type of equipment.

g[r. Sixes. Suppose gou put a mussile on the pad and it is part of
an —Z-5- percent reliable system, do you mean that particular missile
-on that particular pad is going to have further improvements which
will hel 7i:o increase the reliability of the whole system after it is
install

Colonel Zoecrrer. It is very likely, sir, that should it be decided that
these missiles are to remain in the inventory for some period of time,
we would desire to have a higher degree of reliability, and if funds
can properly be applied to such a missile better than to some other
system, the Air Force may elect to expend funds in this way,

Mr. Smerparp. I interpret from the gentleman’s statement that you

rre actually performing o modification’after the missile is on the pad.
Isthat correct?

Colone] Zoecerxr. Yes, sir.

Mr. Sueerano. Canaveral and Vandenberg are two of our outstand-
ing facilities within the Air Force; is that correct?

General Gerrrry. That is correct. That is for flight testing, We
have many other facilities for ground testing.
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Mr. Snereanp. I grant you that. But for flight operation when
the missile finally goes on the pad, assuming your ground facilities
are adequate, the flight aspect of that missile is predetermined at the
testing ground insofar as its accuracy, its operational ability, et cetera,
when it comes off the pad at Canaveral or Vandenberg.

General Gerrrry. Yes, sir.

Mr. Suerrarn. So, insofar as the missile itself—I am not addressing
myself to the ground environment but the actual missile itsel f—when
you created the percenta?e, did you include the missile exclusively or
did jou include the missile plus the ground environment insofar as its

percent of reliability? Wasg it all-inclusive or just the bird
itself?

General Gemnrry. We included the missile and the ground environ-
ment, too. However, we started out initially in our testing at Patrick
to test the missile itself. We first put it together with its operational
ground environment equipment at Vandenberg. So it is a step
program,

- Seerparn. Taking your experience as you have it today as
background for your response, what estimated—I assume it would be
apgroximate—percentage would be involved in ground environment
failure and that of the missile itself in the total percentage of success
that you have quoted {

General Gerrrry. From my Imowledge of the program I would
estimate—and I would like to correct this for the record—

Mr. Seerparo. Certainly. That is permissible. I understand it
haétéo be aipé)roximat; under the cirmnnstamlies. aces I h

nerz] Gerriry. In some pro s in the phases I have looked a
that has been as much a3 a £2 552 %actor. P t'

Mr. Foro. If I might pursue this point further with Colonel
Zoeckler, in the ATLAS instance you will have —.3 squadrons. I
gather you have said that the first squadron would be less reliable
than the others, and you would build up your reliability to the L2747
squadron. Each of the squadrons would have a different degree of
reliability. Furthermore, you are szying that if you want to improve

the reliability through the first six or saven, you must come back and
fret mora mone{ in order to do more work to accomplish that objective:
Is that correct : .

Colonel Zoecerer. If we decide that the reliability must be greater,
yes, sir, thisistrue.

Mr. Foro. Perhaps that is understandsble with ATLAS, it being
the first of the weapons systems of this kind. What do you antici-
E:ita will l&e' the curve, so to spealk, on TITAN and MINUTEMAN in

sregar

General Gerrrry, Could T ask Co]ong.l MeCoy to talk on TITAN

and Colonel Phillips on

Colonel McCor. Like the other pro s, the TITAN I and II
provided transition into a more relizbls weapon system. For ex-
ample, the TITAN II has half ag many velves, There is 2 dramatic
mmprovement in reliability in going from TITAN I to TITAN II.
That is one of the prime reasons for having a program that includes
later squadrons of the gy weapons systems. We expect TITAN I
to start with about — percent flight reliability from launch on,
and go up sbout —29— percent with that version of the weapon sys-

-
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tem through-the first — squndrons. The question. of whether to
coms back and modify the first squadron of TI%AN I to be as reliable
a3 the lnst srﬁuagg:rlliﬂas not yet beon decided. TITAN II will start
app{zximnte y e percent with the first squadron, and RO up to
ercent.

Mr. Toro. You have just given me another reason why. we should
not have canceled the last two TITAN squadrons.
Colonel McCoy. Thank you, sir, , :
General BrapLey. Mr. Ford, there is one other angle that we might
put in the record here, and that js, in comparing the missiles with
airernft—swhile we talk about reliai)ility, operational availability is
also o factor. Ve do not plan to have over about percent of
the airplanes operationally arailable at any particular time, because
certnin of them have to bo out for maintenence, and 5o on. So when
wo talk about missiles nnd sny we have 100 yi)Jarcent. sitting there and
ask will they all go and are they all available, we have to degrade
it o little bit by the fact we have to work on them at times. Ve have
a spare backup missile at each of thess squadrons also,
ﬂr‘Mr. "Fonn. ould we have comments by the MIN UTEMAN project
officer? . : :
Colonel Puruures, The MINUTEMAN by its inherent design can
be expected to be more reliable or, let us say, easier to achieve re-

liability—

Mr, Eonn. From the outset. Lo
+ Colonel Purtrirs. Yes, sir, by reason of its very design, The solid

propellant engines of the MINUTEMAN are so much simpler than

r requir-

iving us the opp:)rtunity

83 cost or earlier in the

let us sav

easler g

to have reliabilj

ou might ask why wo would not expect. to reach it enrlier, and
I would observe here that timse is the reason. The development pro-
am 18 of course on n very short schedule. In order to build into
this system the kind of reliability that we are working for requires
& fairly heavy effort, particular y in electronics. The component
provement programs that wg are now workin on we expect to see
pay off as we produce the missiles which will g0 into ebhout the 25 <o 2
wing, :

Mr. Foro. TheS-Em’R\-ing of how many 2:
Colonel PrrLiirs. Tach wing, sir, is missiles. Ench wing is
three squadrons, ,

Mr. Foro. How many squadrons in total , 2
Colznel Pramutes. The present program, sir, has Az squadrong
or wings.

Mr, ForpO2da: 1R ¢ the way throﬁgh you will accom lish thisf

Colonel Prrrvrres, No, sir; it will be enrlier than that. It will be
aMf the way into the presently approved program.
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General Genrrry, Mr, Chairman, to answer a little better the ques-
tion Mr. Sheppard asked earlier, covering the. entire scope of the
program, Mr. Sheppard, from its beginning, I believe the E)rope;- way
to proportion ground versus air relia ility would be ercent of
the §Ellures, roughly, have taken Place in flight as oppose to about

ercent with the ground environment.

Mr. Sneppano,
at the moment ¢ : .
General Genriy. We have a total of =1 ATLAS operational
and are at the moment in commission recady to firn, e
Mr. Srerparp, Is that all you have of the different systems that are

"How many actua] operational systems do you have

presently operationalf - - .

» General Gernrry. If you included the THOR—— -~ - -

Mr. Smerrarn. I want to include everything that you have that ig
operational in the missile field. . Go.

General Gerrrry. W;—s have THOR .in placs in the United
Kingdom, of which are in commission ready to go. ,
r. Snerpann, With respect to the systems Gcnerxﬁ, what differ-
ential, if any, do you find in the percentage of successful operations,

taking ench’system to itself and then weighing -them eccording to
your experienca? If you do n

era] GermiTy. Th

we will have

General GERnrry

Mr. Stees. Plus THORS

General Gennrrr. Plus THOR snd JUPITER, THOR js 6.0

aod JUPITER is

Mr. Stxrs, As of what datef
General Gerrrrr, This pro
1964. In othe words_, this would be

fora total of

of them now reody to po.
General (GerrrTy-.

the record; will you, please?
General Gerrrrr. I will, sir, but X ecan
was the earliest of our missiles, hag bee
ings, including the operational combat.-
T. SEEPPARD. Ts that not mors o
comparable to the tests by
other mechanical devicesi T
tion, the exposure you have _
factor in the evaluation you have give
af is true:
&re good examples of the point that
get some operational experience, -
Mr. Weaver. Can someone tall
hen ATLAS, T
ready to go?[1 32 Atlas, 114 TIT

which:

had to ]

ot have the answer now,.

Il me.

say that the THOR, which
n very successful
training launches. ,
r less dus to a series of events
you would evaluate a plane or
gth of time it has been in produc-

ts idiosyncrasies, is o motivating

supply it for,

-

in recent fir- ¢

The THOR and the JUPITER
you improve the reliability.as you

me how many operationa] missiles

and MAN areall . ° .
AN, . 600. UINUTEMAN thra he MINUTEMAN 1
d hich is the limit of its a TOV.
nd JUBTRER" whict v PP

gram would extend through fiscal year

our posture at the end of 19
missiles at the point., po . %,

Mr. AxprEWE. Are you considerin

g POLARIS! You have .32

o, sir, I did not consider POLARIS,

Mr. Axp - X Imow you did not, but in.the overall picture you
are gettin L of the -ICBM%S. and - IRBM’s. - How many,
POLA RIS missiles will you have ready to gof . -

eral Germrry. I
eral Holloway §

sannot. answer that question.. Can: you, Gen-

Over in Italy we have oze squadroi of JUPITER in place and the
oa2e ia the latter phase of its installation and checkout.

a total of 17 missiles there operational and ready to go.
That would be a total of 104.
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General Horrowar. No, sir, I cannot. I will have to furnish that.
{The information was furnished to the committee.) :

. Mr. Weaven. In the past, I believe testimony by the Air Force and
others hag disclosed that X number of ICBM’s, referring specifically
to ATLAS, TITAN, and MINUTEMAN, are needed to do the job.
Isthat correct?

General Hotrtowax, Yes, sir, we feel there are. As you remember
we feel particularly that more MINUTEMAN missiles are needed
t.zmn are currently programed. This reoentlg has been upped to
+£22  We think it ought to be upped to 2-22. missiles. That
igthe way the Air Force hag testified the last 2 years.

Mr. Weaver. I would like to ask you then, if that is true, then are
all procurement requests for ATLAS, TITAN, and MINUTEMAN
based [ this same ability factori{. In other words, when we
Eet all/\f:%.rough here will we havd4is Thany a3 we would need if we

ad a 100-percent reliability factor, or are the justifications based
on an improved percentage factor of reliability for these three sys-
tems as 8 whole or improved reliability of individual systemsf

General Horrowar. Mr. Weaver, it is based on a combination of
u’gected overall reliability, as hes been discussed here this morning,
and, as General Bradley pointed out, superimposed on that, the aver-
age number you will be able to keep on the alert. As in aircraft,
you will not be able to keep 100 percent of your programed opera-
tional missiles on the alert g1l the time.

Mr, Srxrs. Does this take into consideration anticipated losses

from enemy action {

General HoLrowax., Yes, sir, it does, but that point varies also
with the missila. Of course, on the soft ones we discount heavil
what we might lose. On the harder ones, such as the MINUTE-
MAN particularly gm.é iz a fairly low factor.

Mr. Srxes. In th ABéEcent overall reliability figure, are losses from
from enemy action included { . .

General Horrowar. No, sir. This is just operational reliability
a3 expressed b{ Generzl Gerrity in the chart. o

Mr. Smes. I wanted to be sure that is clear. If you hnﬁdditional
MINdUd'I‘E'MAN, would they replace other missiles, or would this be
an add-on loo

General HoLrtoway. We think we nesdpmore, Mr, Sikes, in addi-
tion to what we already have, .

Mr, Weaver, If they are not all operational, which I can under-
stand, when you have all these ready, referri‘::ﬁljust to MINUTE-
MAN, TITAN, and ATLAS, what percentage will be operational and
on alert all the time#. '

General Horroway. This also will vary with the missiles. I would
like to ssk the respective project officers if they would give their
-estimates. .

General Braorey. It will vary with the missile and with time. At
the start of each program the reliability would be lower, and as time
goes on the reliebility will go upin sll of thesa programs..

Mr. Weaver. In cther words, when we get these thres programs all
operational, we will not really have that many missiles to fire at one
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General Brf{orer. Undoubtedly the'total as written down on a piece
of paper would not be dependabip-at any one particular period; that

General G . ight add, Mr. Weaver, the figures I gave
earlier were the actuel migélles ready to go on pad. For example,
TLAS migéiles on the pad were ready to go. That is
an in-commission rate. “THORS are ready to go. This gives you
an approximation of what sort of in-commission rate we can main-
tain at this time. So <o

Mr. Smxrs. Is that built into thawpercent reliability igure

General Gerrury. No, sir, This is just the in-commission. Qut of
those that are in commission, you would achieve this4ercent relinbil-
ity, or whatever the figure is for each individual weapon.

Mr, Weaver. Any time someone compares our ICBM's ready to go
with those of the Soviet, it seems to me that is really not a fair com-
parison.

Genernl Braprer. It all depends on what they have ready to go.

Mr. Weaver. If we each have 500 in inventory, really neither one
has 500 ready to go. '

General Horroway. That of course depends, sir, on how you state
your question. If you make the statement that, at any particular time
wa would have 500 or X number ready to go, it would take into con-
sideration these factors that we have just discussed, all of them, the
combination. If you say we have so many operational missiles pro-
gramed, then that means the exact number we expect to have to put
on pads, and does not take into consideration this in-commission fac-
tor.

. Mr. Weaver. Thank youw ‘
- Mr. Anprews. Generzal, you have stopped producing THOR and
JUPITER; have you not !

Genere] Braorry. Yes, sir; for operational deployment.

Mr. Axprews. You have those missiles in place overseas. How
long will those missiles be good and operational §

eneral Gerrrrr. 1 would expect they would be good for & number
of years if we decide to keep them in the operational inventory and
we maintain them and overhaul and repair them as is require

Mr. Axorews. In the event you replaced them, with what would you

replace them? Would you replace them with the MINUTEMAN?
. General HorLowar. Asyou probably know, in the case of the THOR
and JUPITER, I do not remember the exact date on JUPITER, but
in 1964 the British will furnish all the support of the THOR missile
from then on. To the best of my kmowledge, there is no date set now
where these missiles will phaseout. It is indefinite.

Mr. Axprews. My thought is this: If you put the missile out there,
T hove you will never have to use it. X hope you never have occasion
to see how accurate you are in your forecasts as to reliability. But the
missile is sitting out thers ready to go. It cannot sit there forever.
In 8,10, 12, or 15 years it probably be gone. You cannot replace
them with new weapons of that type. ‘

General Horroway. That is what I am getting to, sir. First, we
do not kmow when this would phase out but, second, it would not be
replaced, in all probability, with MINUTEMAN. We have several
ideas of & better type of follow-on generation IRBM missiles. These
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i are IRBM's. 'In other words, they are not 5,500-mile missiles. - “They “ Ge
i would not work in the United States if you were mad nt somebody i Ge
i very faraway outside of the United States. -~ - : o I thi:
i Mr. Axprews. My question is, could you use the MINUTEMAN IRB:
-which is un ICBM, as an IRBM1 Could you cut it down in mngei that «
i k "~ Generaz]l Horrowar. We could. Some thorongh studies heve been two-t
; done already with respect to what would make sense as an IRBM. PER
! One of the considerations was a two-stage missile. e do not think LAR
: that is the best way to go at the moment. , ' hybr
'l Mr, Axprews. You are foreseeing now the tire when you will phase have
; out of production with ATLAS end TITAN; is that correct? cluds
. - Genernl Gesmrry, Yes,sir. - : rus,
! General HorLrowax. Yes, sir, we can foresee that we will, particu- Prin
} larly some of the earlier ones, ot S A to bt
Mr. Axorews. Your ICBM of the future will be the MINUTE- th%i‘
e Genersl Horroway. Yes, sir. We fully subscribe to this:Mr. - G
i ‘Andrews. ' As far as we can foresee, this is the best approach to the G
!» ICBM problem, and we intend to refine the besis on which it is de- at
B Si%d insofar as we can see the future now. S ong
. Axprews. Thank you. ) - :
! General Brabrey. I would add to that that the TITAN and the '
L T ATLAS will remain in the inventory. They have & much bi ger .C
| warhead than the MINUTEMAN, and they have very specialized like
b uses which we still need. We may in' the future see the need for duc
EE something like this other then the iﬂ'NUTEMA.N because they are to &
oo a different kind of weapon. They go about the same distance, min
- Mr. Axprews. They tell us the POLARIS is a mighty good missile. F
{ ; ' " General BrapLEY. Yes,sir.: o - o reac
;b Mr. Anorews. You could replace the THOR and JUPITER, if the Hor
| i : ' time came, with POLARIS. They will be with us a long time. I acty
S R would like to ses one good ICBM and one good IRBM, putting the em- and
[ phasis on those two for everything, reliability and everything else. the
i _ Mr. Weaver. General Bradley, you are concentrating on TE- ans
] MAN as the ul_timulfie. Mi h?t nog your Zi?:ws change if ermsitj came 2 {iu‘c
R up with an antimissile missileA~0 v ov & FEEL 1 vp 5 G- R0 W STReuetk °
I pGeneml Braorry. There ard § Tot of tf ""ém?f.'l’ﬁféﬁ 2dd to the pc.g'qct;’.:',: anr
v reasons for having big missiles. That is the reason I wanted to point fihr
A You Say wE ) out I would not confine ourselves in the future to the MINUTE . 1 el
S Jev >AY M General Gerrrry. If I could add one more point before starting the au
~veen YEcoys A~D | movie, Mr. Chairman, if we went into the type of IRBM that we could an
[ build today beyond the THOR, I think we would find it much more ef- pre
THi~ed oF THAT / Giient costwise and in combat effectiveness to design ‘s new IRBM we
: beyond the POLARIS, taking advantage of the state of the art we o1
ATURE . have achieved to date. :
; Mr. Foro. Usingstorableliquid? SR 80
! Generel Germitr. Undoubtedly using, not liquids but solids. qo
i Mr. ANorews. We have had improvements in missiles through the du
i ' years just as we have had in automobiles and averything else.” You an
! must keep abreast of the times. My point is that 1f vou kill a man
! with o .29, he is just as dead as if you Idll him with 2 .45. For prae-
tical reasons, an IRBM is just us good for us as'an ICBM would be nr

if wa havea pad from which we can lnunch it. '

[
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' General Gerrrry. That is correct. : _
Genernl Horroway. May I add one thing, please, because this point,
I think, is important. In'the studies I mentioned 2 while ago of the
IRBM and what we do as n follow-on, we have looked at everythin
that could be mentioned that might have aﬁplication. I mentioned the
two-stage MINUTEMAN. We have looked at an adaptation of the
PERSHING. We have looked nt soversl adaptations of the PQ-
LARIS with other guidence systems. We have looked at various
hybrids, mixtures of these three I have mentioned. Each time we
have looked at it, which has been done pr-' - thoroughly, we con-
clude that a new missile would make me:  nse and, in the long
run, not very long run, would be more econouical and more reliable,
Primarily the reason for this conclusion ia that we now kmow how
to build a guidance system which would be much improved over any of
those that could be adapted to an IRBM type. -
* Mr. Staxs. IsR. & D. actually working on this?
. General Horoway. Yes,sir, - ‘

General Gearrry. Mr. Chailzmu.n, Colonel McCoy, the TITAN pro-

ram director, will narrate this brief movie. It isjust about 8 minutes

ong. : '
LAUNCH OF TITAN MISSILE FROM BILO

Colonel McCoy. Mr. Chairman, before the movie starts I would
ike to say two things: First, what the test meant to us, why we con-
ducted it; and secondly, to give you & preview of what you are going
+to see, what is going on while you are watching the very short 214-
minute film, ' .. ’

First, initially in the TITAN program it was desired to reduce the
reaction time, o increase hardness, and to reduce the vulnerability.
However, the question of whether a large li uid-fueled ICBM could
actually be fired from a silo success Y &Jether we could design
and develop the components to withstand the acoustic vibration and
the high temperatures, was a question which we were not ready to
ﬁnswjer with sufficient firmness to commit the first squadrons to pro-

uction. -

Working' on this problem, however, through calculations, through
analysis, through scale model testing of one-sixth scale models, and
through captive testing, holding down this missile in the silo at Van.-
denberg,  we confirmed the theoretical work which was done, and
launched on the 2d of May with perfect results. From telemetry
and from our land line instrumentation we confirmed that indeed the
predictions of the decibel levels and the temperatures at various points
were within the limits which we had calculated, and almost exactly
confirmed our calculations.

Therefore, not only was there visible evidence of success, the missile
got out of sight and mads its trip successfully, but even more im-
gortant to us were the measurements. Now the data have been re-

uced and we have confirmed at each level, particularly in th

e guid-
ance bay, that wehavesafemargins.so2 7we o 1Canmcs 52:‘"4“ g T AD
Sounmp CAnac = At O TrAddS o TAd YL
’ LEVveELs FRg

If you will start the film, please,

Initially you will see a view of the surface of the silo. 'Now yon
are down in the launch-control center where the militery and civilian
personnel are preparing for the launch.
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From ignition, after 2.9 seconds the thrust is built up to the
point that the missile is relcusei and —3— seconds later flies
out of the silo. It seems that seconds was almost an eter-
nity. Then in the first —%— seconds after launch, the roll of

= gegrees at about —£-=— degrees per second is started. After
the degrees of roll in the vertical position, %<2 — seconds afte%_
launch, the missile starts pitching over 2 approximately &
degree angle, and at the end of about © "ceconds the first-stage
engine's liquid oxygen supply isdepleted.

he second stage was filled with water and was pot planned to be
ignited because there was no need to Sﬁend the money necessary to
prepare the second stage for flight. There was no guidance system
there, for example. Instead we had instruments to measure what

vibrations the gmidancesystem would feel.: ¥ TERms ©F Sowwg Larac-=

Asan assist to the Pacific Missile Range to test their destrnet system
we prearranged, if ever{thintﬁ was satisfactory, after gecon
we would give the signal to the Navy range safety officer to press the
destruct button, and on his radar i1t was confirmed thet the PMR
range safety system for TITAN did in fact worlk. '

is i3 e real time shot of the missile coming out. You can see the
umbilical cord carried up with it. That was land line instrumentation
for the first 100 feet. Cable is still the surest way to get data, when
feasible, although telemetry is the only way soon after lift off.
- This slow-motion film, is an interesting observation of what that
missile does when it is flying out of the(‘e.“g.'hp ame deflector at the
bottom. of the silo ig in the shape of 2 . The flame from the
e!r:;ging goes down and is turned up to almost 180° and flared out
the side.

Mr. SeepParD. Do you or do you not get greater value by compres-
sion in the silo firing as against open atmospheres firing$
. Genera] Gerrrry, The real value, sir, of the firing out of the silo
ig in reducing vulnerability. You have & very short period of about
a m—'ﬁﬂ-‘% f vulnerability in this TITAN IT silo.

Mr. Smerpann, I understend that was the original idea in having
them placed in silos, but 2gain I am asking whether or not by exit
capability in a silo as compared with stmospheric reaction from
ground, you get a greater thrust ability from the ground silo than
you do from open atmosphers pads.

General GerriTy. No, sir. There is no significant difference. How-
ever, there are many other aspects besides vulnerability that malre
the silo valuable.

Mr. Sgeeearn. I realize that.

General Gernury. If you have the missile above ground, you must
protect it from the atmosphere and the deterioration which would
take place. Insilosit isin acontrolled environment,

Mr. Saerrarp. In other words, the thrust exit does not have o
choking effect.

General Gerrrry. No, sir, not significantly.

) M_'.Ir. Sueprarn. It does not increase the power factor on takeoff
insiles.

General Gerraty. No, sir, -
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Colonel McCor. Mr. Chairman, may I comment about the desizn
of this silo from the point of view of air entraninment or the nir
brought in from the stmosphere and exited from the duct. e did
in fact have to design this so there was almost a 3-to-1 ratio of air
coming in versus gases generated by the rocket engines, so the heat
would be pulled away from the base of the missilo and pulled out.
But from thrust sugmentation there is no significant differcnce.
There was great concern on our part for the surface winds at Van-
denberg. The day this missile was launched we felt 35 lmot gusts
would be the maximum, and they reached 33. So we were on the
edge. We feel 52 knot winds wiil be the limit for this You rarely
have that. The missile, as you saw, was quite steady. I think we are
safely past any concern about surface winds on silo launch.

Mr. gmr.s. Tow quickly can you use that silo agnin

Colonel McCor. (}f we had not gotten all the data, we would indeed
have gone back in and fired other missiies to get more data. We were
pleased with the condition of the silo
work would have put it back in commission for a second firing. This

would be3€&& work not planned nhead of time. It would not be
an operational kind of limitation.

Mr. Weaver. Will you have many modifications to TITAN II |

because of the information you gained on this test firing 1

Colonel McCot. No, sir, That is one of the happy results of the
informaticn. Data reduction indicates to us the work we have been
cartying on concurrently has been validated by this firing.

Mr. Mamon. Colonel, I was interested in your statement about how
Jou controlled the air when the missile is being fired from the silo.
Would you explain that a little bit more in detailf

Colonel McCox. Actually, sir, the rocket engine of an ICBM which
has to fly outside the atmosphers whers thers is no 0Yygen carries its
own liquid oxygen, but the zir entrainment that I mentioned is actu-
ally bringi Lg in_air from the atmosphere st ordinary temperatures
to cool ogm 0 2200" Fahrenheit exhaust gases of the rocket engine
so it pulls those exhaust gases away from the missile’s base and out the
ducts, because the missile sits there for seconds before it builds
up enough thrust to lift off. Until it builds up a thrust equal to the
weight of the missile, it is held down.

Mr. Manox. In other words, it is not a matter of having any air in
the silo insofar as the firing is concerned.
Colonel McCor. That is correct.

Mr. Mamoxn. But you do have to have some place for this exhaust

to go.

éolonel McCor. That is right, and to take the heat awsy from the
base of the missile, which would be overheated. It woufd be very
expensive to design the missile to withstand 3€22_ de heat at its
base. It is cheaper and more sensible to design the air intake So the
exhaust gases of the rocket engine pull air in when they exhaust
down and out. _So you pull it in from the center of the silo dowm.

Mr. Manor. How big are the exhaust tubes or ducts §

Colonel McCor. I will have to get the measurement. They would
b_edabout. 15 feet long and about 5 feet wide. There is an exit on each
side.

Mr. Manox. Does the exit go all the way 1

, and think that probably .3_.1&.56/(5

NND 932003 cl/{ O

TR L




SN b e sbur s e b el

e e e i e —— e n L p ot

el —

540

::Colonel McCor. All the way to the surface. *The flame you saw
coming out was exhausted through those ducts. + = SR
.']Mr.gSm_Es. Two tunnels 5 feet by 15 feet, one on either side of the
silo, ‘
Colonel McCox. Yes, sir; from the base on up to the top. .
- Mr, Mason. How close is the exit to where the missile is fired out?
Colonel McCox. It is only about 5 feet from the side of the silo.
Mr.ManoxN. That is not too close ¢
Colonel McCoy. No,sir. .
General GerrITY. As a matter of fact, is it not correct, Colonel
McCoy, that the highest temperature that the missile itself encount-
ered insilo firing was about —£Z2- degrees? :
Colonel McCor. I have two vugraphs here. If the projector wilk
sh?w teliﬁsj I think it would be easier to describe it and discuss it.
Slide. : :
Mr. Chairman, these five positions of the missile are significant
Eoints of measurement for the temperatures hers and at this point,
ut to describe the way in which the silo is constructed, perhaps it is
easier to see it here where the missile is sitting at rest with 1its two
engines which, when ignited, exhaust their gases down. The gases
are turned up outside the silo circle through the exhaust ducts, which
then are flared out slightly and give divergence to the flames as they
come out. You will recall in the film actually you could see that the
flames were slanted away from the missile. So they exhaust and
go up and out the silo. This is the way in which both the noise and
the exhaust gases are carried away from the TITAN II version of
the missile launched from a silo. " The silo is lined with acoustical
materinl, both in the silo itself and the duct. This material deadens
the sound to the point that it is controlled within that which we can
design the components to withstand. :

ATLAS MISSILE PROGRAM

Mr. Suxxes. General Gerrity, the estimata for ATLAS ground sup-
port equipment in fiscal year 1961 changed from $367.2 million 1In
the budget submission to $480.6 million in the amended budget to
$606.6 million as shown in the fiscal year 1962 budget. Will you
explain those increases?

{r. Sires. These are rather large increases, and we wonder why.
it is necessary.

Mr. Mryer These increases are due to a variety of things. In
the initinl budget estimate our ground support equipment was based
on the 1 by 9 ATLAS. We went to the 1 by 12 ATLAS, We also
received some price increases in the installation and checkout func-
tion which is included in the cost of the GSE. - This resulted in the
increases as shown in the 1961 initial submission. The ficures you

ave included the air defenss reorientation and as we show them nose
in the 1961 budget colwmn,

Mr. Sixes. Supply for the record a breakout showing whut those
increases were, with the wmajor items that are included.

Mr. Mever. Yes, sir.
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(The information requested follows:)

ATLAS GSE increase

L. Fiscal year 1961 Presldent's budget_____________________________ §£367.2
1. Increase G squadrons from 1 x O to 1 x 12 and changes as

reflected In alr defense reorlentatlon oo o ____ +113. 4

1I. Revised program reported to CONgresRam e __ 480. 6

1. Increase In I. & C, techuleal data, and ground support equip

megt costs. . ________ ... —_——— +-96.0
2. Traosfer work from factory to field +430.0
I11. Fiscal rear 1961 GSE in fiscal Year 1962 budget submission______ G0G. 8

Mr. Smces. Will the funds requested in tho amount of $115.2 mil-
lion complets the ground support equipment requirement ]

Mr. Mrrer. For the A’IPIFAS, sir, the GS?'] procurement will be
about 85 percent complete. 1965 funds on an incremental financing
basis will complete the procurement of the last sets and pay the
installation and checkout costs for thn last squadrons coming in dur-
ing 1963.

Mr. Sixes, In the reprograming of March 10, 1961, approved by
the Department of Defense April 21, 1961, you added $30 million to
ATLAS for increased confidence. On April19 in two reprogramings,
also approved by the Department of Defense April 21, you decreased
ATLz{g by $41 million. That is & little difficult for us to understand.
Does this mean just switching money from poclket t» pecket? Did
you know what you were doing? W?}rmt is tﬁe meaning of this situ-
ation? . ' I

Mr. Mever. On the first reprograming which you mentioned, this
was increased GSE confidence funds that were required during fiscal
year 1061,

Mr. Sixes. For what?

Mr. Meyen. We transferred a lot of the work which we had been
doing in the factory in the installation and checkout functions to the
field.” This made for a more efficient operation but did require funds
in fiscal year 1961.

The second reprograming you referred to was the utilization of
ATLAS full financing funds which were appropriated in 1961 but
which are required for 1962 contracting, usirg these, kind of borrow-
ing them, for the MINUTEMAN additions which Mr. McNamara
recommended, $2¢ million for the R. & D, program and the $17 mil-
lion for industrial facilities. This will be replaced to the ATLAS
full financing in fiscal year 1962 when the funcf; are appropriated. for
the MINUTEMAN. ‘

Mr, Sixes. What type of contract do You have for ATLAS?

General Gerrrr. At the present time wo have cost-plus?

Colonel ZoecrLer. We have three or four separate contracts in tha
ATLAS program, sir. At the present time we have a CPFF con-
tract for the production of certain of the earlier missiles. We are
converting those to cost-plus-incentive-fee contracts in the later vec-
sions of the missile, and for our ground support equipment, which
now is more standardized in desi » W8 are negotiating with Convair
1n particular, attempting to get a ed-price contract. This, however,
1s extremely difficult, as you may recognize, due to the fact that we
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