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Crowing pains in
ronautics iutelligence.
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18 CASE OF ¥HE S5-6

M, C. Wonus

ay of a Sovict S5-6 rocket at the Paris Air Show

into awareness of many wesknesses in its evaluative processes. These
revelations were of wmch greater intelligence significence than the

factual infonnation gleaned from dnspection of the yissile itself.

The space rocket is oue of the new intelligence taigets to aincrge
in the past decade, and its unique character has nccessitated the
invertion of new and eamparatively sophisticated collection and
enelysis devices. To insure the efective operation of these extremely
complex and expensive mechanisrs, the 1esults of their employment
require continnous eva! aation. A variety of inir}!ligmme Doputs inchxding
wtore information had been available for a
sminbier of years on the Soviet 55-6 systemn, but it was not wntil the
display of the 55-6 that the US intelligence community had a chance
to seccss Soviet rocket techinology directly and extensively, Its appear-
ance thus afforded the first real opportonity to evaluate the effective-
ness of the collection and aunalysis efTasts which had been directed
against Sovict missile and space prograns for a decade.

Jemetry and radar sigr

{

As a result it became possible to identify many shortconings in the
analytical phase of the intelligence cycle. Successful attempts have
siow been made to remedy most of these. The primary berefit to in-
tehigence of the appesrance of the £8.8 in Paris is thus not to be
measured by what it sevealed about the teehnical characteristics of
the system, but rather by the subsequent improvements in ¢cur gna-
Iytical processes.

Ta sebosmect, it 3s clear that the principal shesteomings of our
Pecs i &
kes in hie infarpretation

of the available data, vor from deficiencies in the quality or quantity

syalytical eycle did not resalt from imis

of the data. Instead, evror most frequently arose from attanpts to
relate Soviet techiology directly to that of the United States. It is
now evident that this approarh involves a dangerous assumption, and
that Soviet technological approac’.es in the ficld of asitronautics often
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The SS-6 Rocket in Paris Air Show, May 1867
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o1 significantly fram those of the United States. ¥rroneous fudg
nienis .rwd. :d by ignoring availuble mtcﬂsbmce Lecause it gives
ewers scomingly fneousistent with “our way of doing things” have
'{ orlun Lh‘) been coramon in the scicntific intelligence feld.
Initia} frings of the 886 occuried in late 1957, Although conceived
a9 an JOUBM, it was e umm) ach: 'l‘lul {0 serve as a space booster,
and as such has been the workborse of the Soviet space program for
the past decade, being Bown »ih a variely of wpper stages on seviral
Gfferent kisds of space missions, The frequency of its atilizstion
affurded cn‘ dunitics to co Jc(t a wealth of intelligence information
‘*uut it duding all phates of its fight. For e‘”‘uyle telanetry was
svailable on rhe LCEM veision from a peried well Lefore lift-off unti
in lF’%L‘i Tt should have bren possible o reconstiuct the detailed

avatomy of the Jauwnch vehicle vith considerable accuracy. The intel-

Ygence sssinsinent of the systein, however, was disappointingly wide
of the mark,

The Specific Analytical Hlnesses

Tu particular, the rp coific propetlant combination employed by the
systom was incarrectly detennine -d because the velumetric IoUO of the
bi-tiquid was derived Lom a tcdanelry interpretation which wssemed
the susiainer tanks were of the seme dismeter,

The most sorprising feature of the 58-6, the use of multi-chambered
engines, was not recognized. This was due to an adverse influence of
US design practice on the thinking of intelligence analysts.

‘The specific impulse ! of the first stage of the system, and the overall
energy capability of the stage, were incorrectly derived; both because
of the assumption that the arca ratio of the first stage engines should be
related to the area vetio of the sustainer engine in about the same
manper as in engines of US design of the same type. Many intc Migence
afficers within ihu comiounily were correct in their assessment d the
sprvific combination ernployed, but unfortunately their adversaries,

gnided by the “divive righteonsness of deinestic design concepts,”

g

overriled their superior techuical judgments.
The weight and thuust of the system were incorvectly derived, frst
of a1l because of the error made in dexiving the specific impulse of
' Specific impulse is 2 measurement of the ensrgy potential of a given mix of

propellant. Numenc(dy, it is equal to the pumnber of pounds of thrust developed
per pound of propeilant burne od per sevond.
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e, and cccondly, because strocture factors, or stincture
ere avsumed, hcpd on compriable US stefe-of-the-art in

The d"’ C
indoe rLre wd kn.u.- fﬂhyx CORNEC L}f thv 29

l““x” Yant tanks for }wve yooket '»(‘m]cs WO yd Yooy
I, .

Dnpropendy
; ]mt liquid
e 'be formed
Trom right obenlar eylin rlus AdditionszHy, the general configation
(paratiel, or partial), was *-‘nmim("“l:;n ted by saany. This argumont,
incidentally, grew into ane of themnajor intellige ce controvordes of the
decade, Those who hwoned out to be wiong on this issue based their
decisions upon “(’N“Y«'?x&‘:l’c ]()gic” m?hrr thm "'\jﬂ-tiwly interpreting
available intellicence 5 1

smetry,
The basic Sovict phm‘uoph)’ of ‘wm,n & nd 3»1'1«1 ”’b large vocket
vehieles was therefore misunderstood because of the fc.«;uwmg €ITOrS

On the other Jand, there were some outstunding analytical achicove-
ments in the inteipretation of the intelligonce u:-f.mvmhm] collected
fromn the $S-6. Although a number of errors weie mede in the overall
assessment of the vehicle, the most important parameter, the payload
weight capability, was, however, derived cosr
because the ene

wtly. This was possible
gy capability and major perfon e parmmeters
of the second stage were inteipreted conrcetly. There was soine
support for the view that the $5-6 employed a kerosene-bese fuel,
but the msjoiity view that the oxidizer was Jiguid oxygen turned oot
to be correct. Although the number of wml~mhnn chambers was
incorrectly deiived, the presence of four engines in the fist stage
and one engine in the sustainer stage was coirectly derived. The
detailed plumbing of the propulsion system and the positioning of the
propellant tanks were also correctly deduveed.

The Diagross and Recommended Cure
o

An extensive juvestigation was undeitaken into why incarrect results
were achieved in our fnitial sssessment of this rocket vehicle. Tt was
fiest of all deterimined that the quelity and guantity of the data which
were collected on the systemn were indeed 'u‘hfiqate to permit the
analytical entitics to accurately derive the performeance, characteristics,
and configuration of the vehicle. The Il;)&i-}t\f' were almost entirely
the result of poor judgment.

First of all, the incorrect interpretation of the propellant combina-
tion employed in the second stage of the system gave our planners
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a false ir
propell

ipression of the Soviet state-ofl-t
snts. The Sovietl {est cngiucars telesicte ed an Listiamnentation
device from both tanks of the swstainer stage which gave a tiwe history

art in ‘l'wmn]sion and

ge v
of the level of the propellant in each of the two tanks. Therefore,
me, the selalive rates at
whivh the Bguid swifaces voere diopping in the tanks, as propellents
WL kwmul ould represent the vehunelie jatio at which the
propellants were IJ(*%hg Lonned. The volumetsic ratio of the propellants
is thus a very fuporlant ivput in the determinadion of the specific
propetiant combination employed fn a given snissile, Considering the
general characteristios of the 8.6 sudtaina stage, and using US tech-
Im}Ggy as a stecdard, the 'xn(c_ﬂig(:;;vxe (;ozl’nhnxlit)’ sssumed that the
tariks were the came diametor, Unfortunstely they were not. A ynixture
1etio of about 1:1 was devived from this assanption, and when con-
sidered with other pertinent inputs coch as specific fmpulse, the
e combination was detoimined to he an o1

Liruid oxygen as the cyidizer,
i Y

Y e . Y. . e s
i the diamcters of the tiaks were the ¢

uhbz.ve fuel with

Tt was innncdiately obvions upon sceing the vehicle in Mards that
the lower tank of the sustainer had a ¢

.,»,{PH a\}ﬂy snaler diameter
than the upper tank, as a consequence Uf the manuer in which the
fist stage scctions were foived into the sostainer soction. Pecause
of this, the volumetric ratio of the P;m‘:«“;hni‘s Was wra”) shout 1.00:1,
i conirast to the 1:1 ratio which bad been Jerived fron
1’)1 UPC e

a tele ey, The
nt combination in the case of the 1.60:1 rutio wonld ] ()Q(.‘ally
be kercsene for fuel and Eqnid oxygen as the oxidicer, consistent with

the Soviet suvouncements &t the time. Thus, an erroneous assumption
overemphasizing the lmpmtancc of comparable US practices, led the
cominunity astray. This was the first lesson lesimed from the reassess-

mient, and an important one to consider in future cfforts of this type.

Since we were sbeolutely confident of the scale factor of the ac-

seleromneter telemetered from the sudtainer stage of the §5-6, deter-
mined threugh a study of on-pad telemctry, we were certain of the
derived spectfic mpulse of the second sta gc Althoogh a great deal
of asoceleration hiformation was aveilable the rlﬁ:umcn of the
first dage of the vehicle, from which a spe B(‘ impulse valve of that
stage could have been independently ocri\.-'c'-d, deficiencies in our
nalytivel methodology limited this direct derivation. In the ebsence
of a direct computation of the first stage specific impulse, the intelli-
g nce community again turned to US technology for an indirect deriva-
tion of this energy value. It was correctly assumed that the first and
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The £5.6

were reluctant to aceept these indications becsuse of the radical dis-

pgrecinent with US design philosoplies.

The ervor wiade in the derivetion of fest stage e

cific fimpulse,
combined with the {ailure {o recognize that the swine engine was
used in hoth powered steges, resulted fna poor assesoment of the struc-

bt of the fust stage of the system. Alliough this was not

tove weig

of sevious corsequence o intelliuence consumers, a ypore accurate

crcersnond woutd have been of condderable help to analysts in their
overall interpretation of the vehicle, The vehiiele also tuined out to be
vruch wore rigid thon hed been dedueed by relating it to comparable
US vehicles. Qiher incorrect findings in the avalysis of the §8-8, in-
cuding the throsts and weights of the stages and the true configusation
of the booster stage, were also principally pronpted by vnidue stress
on aialogics in US roctet techmology.

The combimation of sevoral incorrect results thus gave planners an
crrovcens coneept of this highly significant Soviet system. Inanitlers

of space vecearch, thic may not be considered wholly intolerable. If

the intelligence target in this instance had Lieen an intercontinental
missile delivory system, however, the consumers might net have been
dizposed (o be so chariizble,

=

he episode of the 55-6 thus Hustrates the familiar tendency of the
corstituents of cur analytical machine to get lacked into inflexible de-
partmental aititodes. It shows that these can be ynistaken, #nd it
shows the difficulty of making coivections. I'rom the point of view
of the individual analyst, the lesson is clear, He should by all means
be very much aware of domestic technology associated with his assiga-
ment, but he should never feel safe in assuming that the Soviets are
necessarily taking the szne route as the US in their solution of related
techuological problems. Assumptions which must be made in the in-
tapretation of the data should be hascd upon previous design phi-

}Unoy‘

s of the target nation, or upon geooral indications available
fronn the data bese, and seldom, if ever, vpon domestic philosaphies.
Aad Bnally it goes withoul saying that the analyst should also yemain
aware of his grave responsibility for being objective in his {uterpreta-
tion of the date, particularly in his dealings with counterparts in other

analytical entities of the government.
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