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NASA HEADQUARTERS ROUTING SLIP

) ACTION
;ODE . NAME (if necessary) . ATPROVAL
" ~ | coNcurRENCE
i A A \bﬁ e C( v vyy. FILE
S”TNFORMATION
2. INVESTIGATE AND ADVISE
) NOTE AND FORWARD
3. NOTE AND RETURN
PER REQUEST
4. RECOMMENDATION
SEE ME
5. SIGNATURE
REPLY FOR SIGNATURE OF;
6. .
7.
REMARKS:
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' Dr. Seamans would like you to see this
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April 29, 1961
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The Vice President of the United States L ' -
The White House - : | A“i"‘“;"

Washington 25, D. C.
My dear Mr. Vice President:

This is an attempt to answer some of the questions about our
national space program raised by The President in his memorandum
to you dated April 20, 1961, I should like to emphasize that the fol-
lowing comments are strictly my own and do not necessarily reflect

' the official position of the National Aeronautics and Space Adminis-

tration in which 1 have the honor to serve,

Question 1. Do we have a chance of beating the Soviets by
putting a laboratory in space, or by a trip around the moon, or by
& rocket to land on the moon, or by a rocket to go to the moon and
back with a man? Is there any other space program which promises
dramatic results in which we could win?

' Answer: Vith their recent Venus shot, the Soviets demone
strated that they have a rocket at their disposal which can place

14, 000 pounds of payload in orbit. When one considers that our own
one=man Mercury space capsuie weighs only 3900 pounds, it becomes
readﬂy apparent that the Soviet carrier rocket should be capable of

- launching scveral astronauts into orbit simultaneously.
{Such an enlarged multieman capsule could be considered
and could serve as a small "laboratory in space'.)

« soft-landing a substantial payload on the moon. My
estimate of the maximum soft-landed net payload weight
the Soviet rocket is capable of is about 1400 pounds )
(one=tenth of its low orbit payload). This weight capa=
bility is not sufficient to include a rocket for the return
fli=ht to carth of a man landed on the moon. But it is
entirely adequate for a powerful radio transmitter which
would relay lunar data back to earth and which would be
abandoned on the lunar surface after completion of this
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mission. A similar riéssion is planned for our

"Ranger'' project,; which uses an Atlas-Agena B

boost rocket. The "ssmi~hard' landed portion . v
of the Ranger package weighs 293 pounds.

Launching is schcduled for January 1962.

The existing Soviet rocket could furthermore hurl
a 4000 to 5000 pound capsule around the moon with ensuing ree-entry
into the earth atmosphere.’ This weight allowance must be considered
marginal for a one=man round~the=moon voyage. Specifically, it
would not suffice to provide the capsule and its occupant with a "safe
abort and return" capability, - a feidture which under NASA ground
rules for pilot safety is considered mandatory for all manned space
flight missions. One should not overlook the possibility, however,
that the Soviets may substantially facilitate their task by simply
waiving this requirement. .

A zocket about ten times as powerful as the Soviet
Venue launch rocket is required to’land a man on the moon and bring

. him back to earth, Deveclopment of such a super rocket can be cir-

cumvented by orbital rendezvons and refueling of smaller rockets, but

_ the development of this technique by the Soviets would not be hidden

from our eyes and would undoubtedly require several years {possibly
as long or even longer than the development of a large direct-flight

super rocket).

Summing up, .it is my belief that

a) we do not have a good chance of beating the Soviets
to 8 manned "laboratory in svace.! The Russians
could place it in orbit this year while we could
establish a (somewhat heavier) laboratory only
after the availability of a reliable Saturn C-1 which
is in 1964, .

b) we have a sporting chance of beating the Soviets to
a softelanding of a radio transmitter station on the
moon. It is hard to say whether this objective ison
their program, but as far as the launch rocket is
concerned, they could do it at any time. We plan
to do it with the Atlas-Agena B-booated Ranger #J
in early 1962.
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The Vice Prasident of the United Sutoi April 29, 1961:

we have a sporting chance of sending a 3-men
crew around the moon ahead of the Soviets
(1965/66). However, the Soviets could conduct
a roundetheemoon voyage earlier if thoy are
ready to waive certain emergency safety f{ea=-
tures and limit the voyage to one man. My
estimate is that they could perform this
simplified task in 1962 or 1963.

we have an excellent chance of beating the
Soviets to the first landing of a crew on the

moon (inciuding return capability, of course).

The reason is that & performance jump by a
factor 10 over their present rockets is neces-
sary to accomplish this feat, While today we
do not have ‘such a rocket, it is unlikely that
the Soviets have it. Therefore, we would not
have to enter the race-toward this obvious next
goal in space exploration against hopeless oddc
favoring the Soviets. With an all=out crash
program I think we could accomplish this
objective in 1967/ (:8.

Question 2, How much uddiut;na.l would it cost?

. Answer: I think I should not attempt to answer this
question before the exact objectives and the time plan for an accel-
erated United States space program have been determined.

However, I can say with some degree of cezfainty that the necessary
. funding increase to mect objective d) above would be well over
$1 Billion for FY 62, and that the required increases for subsequent
fiscal years may run twice as high or more.
s R . . -
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; Question 3. Are we working 24 hours a day on existing pro-
grama? I not, why not? If not, will you make recommendations
to me as to how work can bo speeded up,

Answer: . We are not working 24 hours a day on existing
programs. At preaent, work on NASA's Saturn project proceeds on
& basic one-shift basis, with overtime and multiple shift operations
approved in critical "bottleneck'' areas.

During the months of January, February and
March 1961, NASA's George C. Marshall Space Flight Conter,
which has systems management for the entire Saturn vehicle and
develops the larpe {irat stage an an inhouse project, has worked an
averaga of 46 hours a week. This includes all administrative and
clerical activities. In the areas critical for the Saturn project
(design activitiea, assembly, inspecting, testing), average working
time for the same period was 4%. 7 hours a week, with individual
peaks up to 54 hours per week. '

Experie'hce indicates that in Research & Devel-
opment work longer hours are not conducive to progrese because of
hazards introduced by fatigue. In the aforementioned critical areas,
& second shift would greatly alieviate the tight scheduling situation.
However, additional funds and personnel spaces are required to hire
a second shift, and neither are available at thio time. In this arez,

kelp would be most effectivo,

Introduction of a third shift cannot be recome

mended for Rasearch & Development work, Industryewide experi-
ence indicates that & two-shift operation with moderate but not

excessive overtime prodncu the bast results.

In industrial plants engaged in the Saturn proe-
gram the situation is approximately the same. Moderately increased
funding to permit greater use ¢f premium paid overtime, prudently
applied to real '"bottleneck' areas, can definitely spesd up the pro-
gram,



~

The Vice Prntdmt of the United Statn " April 29, 1961

Page 5

: Question 4. In building large boosters should we put cur
emphasis on nuclear, chemical or liquid fuel, or a combination
oi these thru?

Answer: It is the concensus of opinion among most rocket

" _rmen and reactor experts that the future of the nuclear rocket lies in

deep=-space operations (upper stages of chemically~boosted rockets
or nuclear space vehicles departing from an orbit around the earth)
rather than in launchings (under nuclear power) from the ground, ‘In
addition, there can be little doubt that the basic technology of nuclear
rockets {s still in its early infancy. The nuclear rocket should there-
fore be looked upon ae a ptomisi_ng means to extend and expand the
scope of our space operations in the years beyond 1967 or 1968. It
should not be consicered as a serious contender in the big booster

problem of 1961,

The forégoing comment refers to the simplest and
most straightforward type of nuclear rocket, viz. the '"heat transfer"
or 'blow-down' type, whereby liquid hydrogen is evaporated and
superheated in a very hot nuclear reactor and subsequently expanded -

through a nozzle,

Thers is also a £u;aamentany different type of
nuclear rocket propulsion system in the works which is usually
referred to as 'ion rocket' or 'ion propulsion'. Here, the nuclear
energy is first converted into electrical power which is then used to
expel "ionized" (i, e., electrically charged) particles into the vacuum
of outer space at extremely high speeds. The resulting reaction
force is the jon rocket's 'thrust'. It is in the very nature of nuclear
ion propulsion systems that they cannot be used in the atmosphere.
While very efficient in propellant economy, they are capable only of
very small thrust forces. Therefore they do not qualify as "boosters"
at all. The future of nuclear fon propulsion lies in ite application for

lowethrust, high-economy cruise power for interplanetary voyages. .

As to "chemicai. or liquid fuel" The President's
question undoubtedly refers.to.a comparison between "solid' and
"liquid" rocket fuels, both of whi’ch involve chemical reactions.

H
At the Preunt time. our most powerful rocket,
boosters (Atlas, ﬁrst-!ngo of Titan, first stage of Saturn) are all
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liquid fuel rockets and all available evidence indicates that the Soviets
- are also using liquid fuels for their XCBM's and space launchings. The
largest solid fuel rockets in existence today {(Nike Zsus booster, first
stage Minuteman, first atage Polaris) are substantially amaller and
less powerful. There is no question in my mind that, when it comes
to building very powerful booster rocket systems, the body of exper-
fience available today with liquid fuel systemas greatly exceaesds that
with solid fuel rockets.

There can be no question that larger and more
powerful solid fuel rockets can be built and I do not believe that
major breakthroughs are required to do so. On the other hand it
should not be overlooked that a casing filled with solid propellant and
2 nozzle attached to it, while entirely capable of producing thrust, is
not yet a rocket ship. And although the reliability record of solid
fuel rocket propulsion units, thanks to thelr simplicity, is impres-
sive and better than that of liquid propulsion units, this does not apply
to complete rocket systems, including guidance systems, control
elemente, stage separation, etc. ‘

Another important point is that booster performe
ance should not be mcasured in terms of thrust force alone, but in
terms of total irnpulse; 1. &., the product of thrust force and oper=
ating time, For a number of reasone it is advantageous not to extend
the burning time of solid fuel rockets beyond about 60 seconds,
whereas most liquid fuel boosters have burning times of 120 seconds
and more. Thus, & 3-million pound thrust solid rocket of 60 seconds
burning time is actually not more powerful than a2 1 1/2-million pound
thrust liquid booster of 120 seconds burning time.

I consider it rather unfortunate that several solid
fuel rocket manufacturers (with little or no background in developing -
complete missile systems) have recenﬂy initiated a publicity cam-
paign obviocusly designed to create the impression that a drastic
switch from liquid to solid rockots would miraculously cure all of
this country's big boostar i118." I am convinced that if we recklessly |
abandon our liquid fuel technology in favor of something we do not
yet understand so well, Wwe would be heading for disaster and lose
even more precious time.

L
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I My recommendation ie to aubstantially increasse
. the level of effort and funding in the field of solid fuel rockets (by -
- 30 or 50 million dollars for F'Y 62) with-the immediate objectivesof

= demonstration of the feusibility of very large

segmonted solid fuel rockets. {Handling and
shipping of multi-million pound solid fuel

- rockets become unmanageable unless the
rockets consist of smaller individual segments

which can be assembled in building block fashion
at the launching site,)

development of aimj:lo inspection methods to.
make certain that such huge solid fuel rockets
are free of dangorous cracks or voids

determination of the most suitable operational
methods to ship, handle, assomble, ¢check and
launch very large solid fuel rockets. This
would involve a series of paper studies to
answer questions sucl‘x as

.

€.

Are clusters of smaller solid rockets, or
huge, single poured-in«launch«site solid

fuel rockets, possibly superior to segmented
rockets ? This question must be analyzed not
Just from the propulsion angle, ‘but from the
operational point of view for the total space
transportation systom and its attendant ground

support equipment.

Launch pad aafety and range safety criteria
{How is the total operation at Cape Canaveral
affected by the presence of Joaded multi-
million pound ixolid fuel boosters?)

Land vs off-ahore vs sea hunchingl of hrgc

. solid fuel rockets. - Tl

Requirements for manned launchings (How to
shut the booster off in case of trouble to pers
mit safe mission abort and crew capsule
recovery? If this {s difficult, what other
safety procedures should be provided?)
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Quution on 5, Are we maldng maximum effort? Are we achieving

_necessary sary results?

Answer: No, Ido not think we are nuking maxiremn effort.

In my opinion, the most effective steps to improve
our national stature in the space field, and tc speed things up would
be t:o

e identify a few {the fewer the better) goals in our space
program asg uvbjectives of highest national priority.
{(For exampls: Let's la.nd a man on the moon in 1967
or 1968.) .

= jdentify those alements cf our presont space program
that would qualify as immediate contributions to this
objective., {(For exam;ﬂo. soft landings of suitable
instrumentation on the'moon to determine the environe
.mental conditions man will find there. )

= Put Ml othex °1°‘m"“t":'°f our nstional space program
oa the "back hum“,;,_.—a;,; _
: e Ulc{ 4

' e add another more powriul aoostar to our national launch
vehicle program. The design parameters of this booster
should allew a certain flexibility for desired program re-
orientation &s more experience is gathered.

Examyle: Develop lngldition to what is being done today.

' ‘ ’
A (l-l} B d p U&/ 1 ﬁr:t-stage,o\}:ooater of twice the total impulse of Saturn's

' first stage, designed to be used in clusters if needed.
With this booster we coyld
a, double Saturn's presenﬁy envisioned payload.
This additional payload capability wouid be very
helpful for soft instrument landings on the moon,
for circumlunar flights and for the final objective
. of & manned la.nding on the moon (if a few years
from now the route via orbital re-fueling should
turn out to be the: 'more promiaing one.

b, assemble a much larger unit by strapping thres
or four boosters togeother into a cluster. This
approach would be taken should, a few years
hence, orbital :andazvous and refusling run into
difficulties and the "direct route" for the manned
lunar landing thus appears more promising.
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In addition. raliei in certain admmietrativo areas -
would be mandatory. In my opinion, the two most serious factors
causing delays in our space prograrn are: , o

1. Lack of flexibility in the' use of anproved funds and in
adaoting the proarain to the chanped causcd by rapidly acquired new
knowledpre and experience. After the Congress and The President
have established the funding level at which the aforementicned
national high~priority objective is to be supported, all restraints as
to how these funds are to be applied should be removed. At the
present time such restraints include:

« Funds assigned to "Research and Development”
may not be used to build facilities in support of .
R&D, and vice versa.

- Govemmcnt installations such as the Marshall
Space Flight Center are unable to hire more
personnel or establish a second shift because
"'pereonnel spaces" are lacking. Such "spaces"
must, of course, be supported with adequate
salary funds, but an increase in such funds
alone does not yet provide the spaces.

2. Contractiny procedures, Contracting procedures must
be simplified, This probably requires some special directives from
the highest level. To illustrate the present dilemma: If NASA plans
to let a contract for a new stage of Saturn, the first step {p 3 wide-
open invitation to everybody interested to attend a bidder's briefing.
Here, the interested partics are told what the stage looks like, that
substantial facilities are required to develop it, and that each bidder
must prepare a very detailed proposal (which might cost him as
much as $300, 000 to $500, 000 to prepare) before the contractor can
be selected. This first go-round will usually discourage 80 per cent
of the original bidders, but takes approximately eight weeks, In the
meantime, NASA must prepare detailed specifications,

For the actual préparation of the proposal the contractors
must be given several weeks. Usyally, six to ten companies will
participate in the final bid. 1a order to be competitive, these bids
must be prepared by the best scicentists and engineers at the contrace
tor's proposal. Evaluatior of all these many proposals takes ~
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additional weeks. Before the contract can be signed, eizht to ten
months usually have elapsed since initiation of the contracting pro-
.cedure, and several million dollars worth of efforts of the best

rockat and miuilc brains ha.ve been spent.

While there is curtainly eome merit in this long, drawne
out competitive procedure, we must realizs that our Soviet come-
petitors are not fnced with some of these problems, simply becauee
the issue of possible favoritism does not e:dst in a country where
all industry {e government-owned.

My suggestion is not to switch to indiscriminate sole
source procurement, but to limit the participation in important and
difficult technological developrents to those few companies who
really bave the resources, the experience and the avalilable capacity
to execute the job effectively, With & hungry alrcrait and automotive
industry, it is siot surprising that at the present time the contracting
NASA agency {8 subjected to all kinds of pressure aimed at giving
additional contractors a chance to prove themselves. But the NASA
agency involved usually knowe very well the few companies which re-
ally possess the capabilities needed.

. cd

Summing up, I should like to say that in the space
" race we are competing with 2 determined opponent whose peacetime
economy is on & wartime footing. Most of our procedures are
designed for orderly, peacetime conditions. I do not believe that we
can win this race unless we take at loast some measures which thus
far have been considered acceptablc only in times of a national

emargency.

/{'oun respectfully,

- o [ Sy mﬁ%ﬂ&

Wernher von Braun



