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ADDENDUM

I. A cut-cff date of 5 Merch 1956 was established for
compilation of statistics on tris operation. Subseguent

to that'date the following vehicles, which were originally
entered in the Dbasic report as "Successful Leunches", have
been recovered in the European area., No transmissions were

Fal

received frcm these belloons, For any gross analysis of
the staztistics contzined in this report the categery for the
following enumerated balloons should be changed from
"Successful Launch" to "Failure" or "Strey" es indicated

below:

A, Failures:

Flight Line - Balloon o,
Number Number Serial Number Type

ADA 109 214 648 66CT

ADA 116 2124 €55 66CT

ADA 150 2209 676 ' 66CT

ADA 151 2110 YA €6CT

GIE 9¢ 5097 . 704 66CT

EVA 7L 1071 826 66CT (c)

B. Strays:

EVA 88 L0883 . 353 66CT
ADL 35 2035 19 66CT (c)

LY MR KL Lo HERTON, HO SACZDADU, TN ACCGRDARCE WU
WOL7Y, SURSEUT: FREED "0 0 TNPORMATIN A0 ALDUAL - K, oW,

TiTSE AL 16 DECIAGRTUL
B USA™ 135 LT3,
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I. INTRODUCTION:

A, Generel: This is the Finel Reportsof Project 119L
conducted by Sirategic Air Command through the lst Air Division
(Meteopologicel Survey). This report is intended to cover the
primarly mission for wzic¢h Weapons System 119L was aeslsneu, plus
relzted pre and post mission activities. In the eveni a more
com“leté anz ysis of the project is contemplated, reference nuse
be made to those cocumenvs listed in Chapter V olus data

vailable to Air Force Cambridge Research Center, ARDC, Weapons
System 1291 is cescribed in Tabs "A".and "2%, Chapter I¢I LZT / y
4, L
@

C;//’@
. B. Mission: To obtein ohotoaras ric and electronic. reconnzis-
sance of the Union of Soviet Socialist ?,oubxlcs end its satellites

using Weapons System 119L. (327

C. Asc_: ament of Mission: Wezpons System 119
by Air Force egencies and civilian institutions fo
of conducting pioneer reconnzissance oy use of high

____Heedquerters USAF monitored tris project during tn

and development stages Dby direct coordimation with individu

commands, % became apparent that a single command was reguired to
e

further develop, coordinate and conduct the operztion,

Strategic Lir Command was assigned this responsipility irn USAF
let*er, Subject: “hissignment of Additional Mission 10 Sirategic

Air Command", cated 21 Merch 1955. 4&%)

D, Activation of lst Air Division: To accomplish the rission,
Stratezic Air Ccmmand activated the st Air Division at Offutt Air
Force Base in SAC Generel Crder Number 26, dated 15 April 1832,
! The Mission of 1lst Air Division was estatlished in SAC Regulation
Number 23-7, Gated 15 Jume 1955. (U)

E. Concept of Operations: The basic concept was to accomplish
launches from Western Zurope., Belloons were expected to transit '
the target eres in seven to ten days and then be tracked anxd
recovered within the Far Ezst and Alaskan areas, L§57

1. Initial Schedule of Actions: The most

for launch was determined to be 1 November through 1 May
which period the preveiling winds were predicted IC be W

at 211 ealtitudes, This was therefore FStag-l ned as the perioc
during which the operaticn would bs conducted. based on ikls peridd
of favorztie winds it wes planned to cond: cT aone of Interior
Operztionel Suitability Testing and Training during the period May
1955 tarough September 1925, Thnere would then remezin sufficient
time for tne units inveived to deploy tc forwerd bases and prepare
such bases prior to the imclementiation date. 1 Novembar 1925, &)
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2., Organization:

Q
¢
J

-
-

a. 1st Air Division was assigned operational control
f the 456th Troop Carrier Wing (TAC), equ_pped with C-119
alrcra;t for recovery operations; l‘lOt ir Support Group (EIDCOM),
the balloor launching organizaticn; and the €326th Radio Squadron
(Motile) (USAFSS), o perform the tracking function. Because of
the peculier pature of the mission, responsivility for opera tional
control of the launch ani recovery units was almost immediately
expanded to include *esoonslh-Tlty for trezining units and crews.
This expansion of responsibility was z~2omplished by mutuel agreemeat,
betweens the Commander, lst Air Division, and the Commanders of the
parent commands, Also, because of the tremendous cuaztities of
materiel involved which reguired shipment overseas to meel deadlinpe
dates, it became apparent that lst Air Division should be given tihe
responsitility of monitoring procurement, qevelopment, shipring,

etc, Accordingly, these logistical *e"no"sl tilities were els0 <« €,
transferred by mutual consent of commaniers concerned. LS@T’ /V&" b
- ﬁ <
L . : AV r€
b, 1st Alr Division establisned Detachment 1, lst Air o p g7
Division, . as e forward command post for the st <€
purpose of coordinsting launch support end putclic irnformztion P

requirements and effecting necessary lizison with supporting
agencies., This detechment was activated 9 Jume 1935, Its mission
was later expanded to include the reguirement to exercise operational
control of 211 Zuropean area launches, Heacguarters 1110th Alr
Support Growp, ) - . , directed thne
activities of the five launch detachments. }67 N
C. deacouarters A;étb Troop Carrier Wing was
established at — and functicnzd as a forwaxrd commend
post for the purpose of coordir aulng tracking, recovery end publiic
information recuirenments and effecting necess—-y lisiscn with
suwporting agencies in the Far East,  The .56th Trocp Carrier Wing
exercised operational conirel over tracking and recovery activities,

|
% d. A graphic presentation of command reletionship is
' contzined on the following page. (U)

' 3. Seleztion of Operational Sites:
{ &. \_ﬂf’///

A further study of meteorclogicel cate indicated
that more complete coverage could be obtzined if sites were widely

dispersed in Wesiern Eurcpe; besides, surface weztiher
was expected to be unsuiteble for launch activities a large part

| D=-582
i e
i Y »
' s 7012
gy
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of the time, In acululo“, the distence from the aree of interest
resulted in a day or so of balloon travel before the protographic
mission could be staried, en impertant factor wnen the cr iticelily
of balloon life expectency is considered, Besed on studies of
trejectory and surface wezther, generel areas for the locztion of
launch detachments were selected.

\// . N s After selection of
the generzl ereas, USAF directed that specific locations be selected
by CINCUSLFE., This per:;tted consideratiorn of logisticel feasibility,
physickl edequacy, and 5ther pertinent information pertaining to the
theater and known to USAFZ Headquarters., Criteria for physical
adequacy to support balloon operztiions were steted by lst Air Division,

74 . In June 1955, the Commander,
1st Air Division, and members of his stzff visited each of the primary
sites with a view toward inspecting the physicel facilities availeble
end steting specific reguirement for site preperztiion,

‘ ,
&7

b. The three sauadrons of the .56th Troop Carrier
\'ing were divided into detachments comprised of eight C-119 gircreft
each and placed at recovery sites believed to be compatitle with
the predicted wper air trajectorigs. v

A

c. Locetion of tracking sites was predicated upon
the forecasted flow f bzlloons into the recovery area and the require=-
ment to obtain adequate "cuts" of linmes of position (pearings) te
establish fixes.

VAR . . :

At terrination of the project an
additional site had been activated at Nome, Llaskasjy due to & reguire-
/\,/‘—\—-—-— -3
ment based o1 experience geined durihf afiuel op2raiions,

&

L, Communications:

AL
THIS DAGE IS PLCLASSICIED RY M R. L. H’.”R!\'Oh’f no :'-F«l.‘/D.'\I.\i-‘, TN ACCORDANCE WITH
Y U '\"/I.i LT, 1 Nov 7Y, SULATCT: PRURDC OF THPORSATTOT ACT ATTEAL - . W
KQTIL, EACISED DATA (DLANKN l‘ORnC S) WAS DETEISHINED CURRENTLY AND UROEC iy

CLASSEITED UNDEKR EXUCUTIVE ORDER 12065,
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a. The lst Air Division communications network was

composed of commercially leased and elloczted miliz teletype

ircuits, The nsiwork was parzllel to ¢ ommand conircel charnoels;

i,e., from the lzunch sites to the Lazunch Control Center

from the recovery basz to the Recovery Control Center
¢ and frcm Headguartiers lst Air Division to both the launch

. ’
and Recovery Contrecl Centers, .
h o .
§ /
/
5 -
g
7
/ .
.y .
/-

II, TRATLWING PHASE:
The trazinzing phase ror ZI unfts was originelly scheduled Ior
the period 10 Mzy o 1 Septexmber 1955, leaving 2 month for deploy-
. 5 = 2 s

ment and a month for shakedown overseass, However, due io the fact

that equipment non-avzilability resulied in very little activity

during +he month of July and the fact that equipment defliciencies
dictated further tesiing prior tc beginning operaticons, decision

was made by Headquarters USAF that the operaticnzl date woulc Dbe

postpened 30 days (from 1 Kovember to 1 December 1955).,

. This decision and other considerations made it possitle
to extend the trai:ing phese until mid=Ociober, (=€)

~ A, Moby Dick Hi: Limited information was aveilable concerning
balloon operziions, thnerefore ist iir Division comiuczed Moby Dick

Hi operations in The Zone of Interier curirng the period 1C May 10953

through 16 Ociober 1955 for the purpese of testing operallonel
suitepility, developing procefures ani tactiics, resolving deficien=
cies, determining capabilities and accomplishing or~the~jod
training, Originally, only twenty-five balloon systems were to ue

D582

-]
-
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provided for this project; however, 1lst Air Division estimated
thet & minimum of 150 would be needed if the testing and trzining
were to be accomplished on an accepiable basis., A reguirement

for this number of systexs was estatlished, rand leter was slightly
increased. The finzl report on this operation is conteined in
1st Air Division TOP SECRET document entitled "Fimzl Report of
Operationsl Suitability Test Froject 119L". (&7

¥ 1, Treining: With initial guidence from AFCRC end
Generel Mills (pelloon manufacturer), the training and suitebility
testing of the systez was conducted in the Zone of Interior in
accordance with 1st Air Division Cperztions (rder 201-53.

a. Launch: During project Modby Dick Hi the 1110ih
Air Support Group launched 162 119L systems. These launchings
-provided the cnly orporiunity for development of procedures amd
the accomplishment of initizl and finzl treining prior to actual
operations, {2) - ;

b, Hydrogen Genmerztion: It was anticipated that
the hydrogen gas reguired for Moby Dick Ei would be produced by
primary mission generstors at Francis E, Waerren AFE, Wyczing.
Initizlly ithese generztors proved incapable of providins the
required quantities and quelity of hydrogen., Mzjor revislons in
procedures and ad stions of mecnznical eids remiered the system
serviceable. &) .

c. Tracking: Moby Dick Ei balloons were tracked by
USAFSS, FCC, and AACS. No training was accomplished by the 6326
Radio Squadron (Mobile) (primary mission tracking unit), sinmce it
was manned at overseas stetions during and subsecuent to the Mooy
Dick Hi operation, (See paragraph IIB below,)

d., Recovery: =Recovery operztions were corducted by
the 456th Troop Cerrier Wine operating from their home bese at
Cherleston AFB, Soutn Carolina, Alr-to-zir and air-to-surface
recovery techniques were without precedent and the first SCP's for

such were developed during the Moby Dick Hi operaiioa., Alr-to-eir -
recovery action was suceessfully accomplished on twelve ol ihe
trirty-nine systiems on which atiempted recoveries were poscitie.

ks of completion of Moby Dick Hi, the air-to-waier recovery tactic

Chi had not proven successful cdue to water station deficlencles, )
o

— 2. Operationzl Suitability Test: During Mebpy Dick Hi,
o techniques of varying ballocn initiel floating eitiiuqes were

EE investigated and developed into SOP, Also it was founc that ascernt
* retes and hydrogen purity were less critical tharo previously

EE believed. It was alsc determined thet the basic eguipment lor

> primary mission operations wzs adequate with the following major
L exceptions:

.3 n .

lc,b-l.;‘,ivsl D]!ZL‘[.i\Sf.’-i!’l!‘l: IEZU.’;S\ R]. L. HUREDN, HD S50/DADF, TN ACCOKDARCE WI'TH

e SAT/IGH LTR, 1NV 7Y, SURJECT:  PRLLDOM OF INCOEMATION AST AIPEAL - R, b
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a. The 128TT bzlloon was deterzined to be marginally
serviceable. The unacceptably hign fzilure rate 0f this calloon
type (epproximately 5C%) wnich was experienced througn the monin
of August, led to & gecision tnat the contrget for this type should
be terminated at the mid-point and the 66CT talloon sucstituted for
the remeinder, Although not fully tested at the time, the 66CT was
the only other balloon in the inventory capartle of doinmg the joo
and had been developed expressly for this project, Because of its
cylindricel design il was thought to be stironger structurally and
less apt to fail under stresses of ascent. It nad siziler life
expectancy, but flew at lover mesimunm eltitudes (45,000 - 60,000
as compared to 75,000 - 85,000) than the 128TT, AL the lower a2lti-
tudes it picked up faster winds anc, as & resuli, douzlec thne
expected rate of arrivel in lphe recovery area. A disadvantage wzas
the possidility of increased vilnerability; nowever, ADC was unatle
to demonstrazte tnat the increase would be greater than glighvt in
attempting tc locate and intercept ihe smzll nmoer (15-2C) of
these balloons launcned in the ZI,. hs a result of the decision <o
convert tne contract from the large belloon tc the smaller one, u
there were spproximately 1,300 cf thne 1287T type and 1,500 of tne
66CT type availatle for accomplishment of tne primary mission, (&€

b, Minor mechanic2l inncvations and & mejor revazping
of procedures were reguired to remder the gas generation system
serviceable., (U) . .

)

c. The degree of success to De expected from air-to-
eir and sir-to-water tactics remzined in dount,

d, Launch Device: The forklilt launch vehicle was
determ.ned to be inadequate amd unsafe due tc size, weight, limited
visibility and limited mobility. Tne forklift was replaced witn
the Fisher Launcher, whicn was & 2% ton 6X5 truck with e super-
imposed structure from which the gondcla was suspended end released.

(v)

3, Vulnerability Test: During Modby Dick Hi, a test was
conducted to determine the vulnersbility of the 119L system. To
accomplish this test Air Defense Commané insiructed subordinate
units to attempt detection and termination cf Moby Dicx Hi belloons

T e R ed

o meximum dsgree snorit of Imteriersnce witr tns ADC primary

‘00 mission, During the vest ADC was advissd of ilzunch times, expecsted

;- as trajectories; end derlocn fixes &8s tnev beczme avellable, Resulis
g indicated z limsted caparility to Iracx DeiloonS using gither racar
P or ground observers. It wes Gemonstrated that balloons at eliitudes
= attainartle bv fighter sircraft cowld be destroved by fighter action
= if located., It = degree of wvulneratiiity to
g be expected w ionzl tc enemy capability to
S T rac 1 o ! 18 ACCTERDANCE Wi
o L-‘.?\:'/‘:\::;L'rf;, 1“:“" ™Y, \L’l :\) n;;;lr\‘xf- ;‘“\l
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locate and track the ballooms, Although inconclusive insofar as
Ruscian radars were congernsd, test results ¢id not indicate ragar
tracking capatility to be good, (See Tab I, Chapter I1I), and i%
was estimated that the balloon system was not unacceptably
vulnerable. '

-
i

B. Moby Dick Fer East¢ The Moby Dick Fer East program (1st
Air Division Operations Crder 202-55) was establisned primarily
to provide training f6r, and to obtain factual information on the
capabilities and limitations of, the €926th Radio Sguadron (Mobile),
This whs done by sizulating rrimery misslon operations in the

and Alaske areas during the period 7 September 1955 to 27
Decembe# 1925, A totel of 211 Moby Dick -/ belloons were
launched by two launch teams f{rox sites in v//i _

A1l pha=2s of the tracking funciions were exercised during
this period, After 23 November 195Z.the belloons carried VHF
transceivers, which made .it possibie for recevery crews to fly
rezlistic treining zissions actuelly intercepting and homing on
belloon signels, Additione) benefits derived Irom this project
were:

1, Provided infcrmation on freguency propagation .
characteristics, (U)

2. Provided additicnal trajectory information. (u)
3, Served to add considerably to the cover plen. )

C. Command Post Exercises: Commencing in late October 1935,
Command Post Exercises involving the primery mission communications
network were conducted almost continuously to provide maxizmum
treining for ell persoznel and test the adequacy ¢f the system,
Each exercise was approximately 5 days duration with e shert break
of 2 to 3 days to eveluste results. ,These exercises were planned
to simulate bzllooa launching, tracking, fixing end recovery
operations, Wnerever possibtle command funciions and procedures
were employed to 2dd realiem. Applicable reports recuirec¢ oy lst
Air Division Meznuel 55«8 were sutmitted and Air Weather Service
support capability and other fecets of the operation were exercised.

I1I, DEPLOYENT PHASE:

, A, The deployment schedule of launch and recovery unit
personnel and equipment wes finelly precicated upon tne designated
date for commencemern:t of cpersziions end the reguirement to etleln
operstional proficiency prior to depleyment, Also it was qesired
to have &1l operationel units in place as fer in advence of the

S
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implementzation dzte es possible to acsure time for base "chake-
down" and mission preparation., Ag previously sizted, the targer
date for commencemenit of operztions was advanced from 1 hovember
to 1 December 1955, See Part 1, Cnapter II: (2}

: 1., 6926th Racdio Squedron (Motile): Deployment res_oonsi-
blli’cy for tracking units wes reteined by U"“.FSc, sincs personnszl
were to be cobtzined from USAF-wide resources and USAFES intenticn
was to reassign such personnel and eguipment within the Far rast
upon termination ¢f the oroject. Dep1 oyment cf personnel and
equipment was commenced in June 1925 and was cozpleted iz August
1955, 725 persornel and 1,230,000 peunis of equipment were inveolved
in this deployment. (&)

2. 1110th Air Support Crow: Depleyment of the mzin boly
of the 1110th Air Suppori CGroup commenced on 10 Octover and wes
completed on 1 Noveaber 1955, 4 totel of 7.3 personnel amd 477,500
pounds cf equipment were involved, (U) ,

3, L56th Troop Carrier Winz¢ Dep t of
of the L56th Troop Carrier Wing commenced or £ Ociodver ani was
completed orn 2C November 1955, A totel of 1,763 personnel, 2,751,230
pourds of cargo and 50 C=119 eircraft were involved. ()

tne mzin bocy

B, There were 27,000,000 pounds of specizl eguipmemt (Grand
Union) skippeé in support of this cperatiorn in addition tc the
previously menticned ecuipment., Tris; plus olher commiiments,
equeled en approximate ‘overall totel of 3,231 perscnnel and 32;000,;
000 pounds of cargc, (&)

-~
i

IV, PRE-OPZRATICRAL DECISICHS:

A, Ground Cut-Down Stztions: The originel plarn of operations
celled for hizh zltitude operztion (30,000 £t) of the 12377 balloon
where winds were expected to be of modsrate speeds pesing a reasone=
able protlem for in »ercvptine C~119 aircraft, As a result, electroni
balloon terzination equipment was instelled in project eircraft an..

no other means ¢f terminastion was provided, The decision made curi

Moby Dick Hi to empl-y 60CT balloons {wnich fly at lower '“itudos\l
in approximately ezuzl numbers te tne 12277 reguirel & ree-evelueticr
o of terminaticrn and recovery plans. It wes inficzied wnzt al tne.
= lower eltitudes, wind speeds encounterel weuli De suchn &s 1T neaIrly
— double the expectei rate Of arrivalsz in The recovery arsz, =138,
§ proximity 1o jet strean altivudes on arrival would resulil in rapic
—_ trensit of the =ecovery zree such that velloons mighi.arrive during
= night and adverse wegther, trancsit the erea, ans pass lar beyord
= before zircraft could *nu::“:er;t. them, It was known that under tnese
fovt cenditions the balloon would travel at such speeds as i¢ renser
=
<3
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overtaking by C-113 aircreft impossible, It was immeciately
apperent that & reguirement evisted for a means to terzinate
belloons from the ground, Fror spare eirporne electronic equipment
available, ground cut-down sizilons were estztlisned &t

each of the recovery scuadron bases except
} To improve performance & specielly constructed Yagi
entenna was ussed., Thne range of these stztions was such that un-
broken ground Cui-Cown coverage wWas provideé from the northern
tip of Formoses tc the noripern tip of Hokkaido, around Adak, and
arourd; Kodiak, During the operztion, an acéiticnzl station was

<

establisned at The concept of employment of <tnese
ground gut-down statlons contemrlated that .at night, during adverse

weather, or in the absence of girerzft for the purpose, balloons
would be terminated by the grouni stations

It was fhought, and Jater confirmed, that there
would be little possibility of recovering gondolas from ithe oper
Pacific, In addition to reguiring ground cut-down stations, tne
increased speedé of the balloons required that ihe exposure rate
of the duplex camere be changed ITom 12} minutes to €% minutes, 1o

essure overlapping coverage. (%)

B, Surface Recovery Susport: With the eypected increase in

rrivel rete end tne imstellztion of grounc terrination eculpmedt;
it wes anticipated ihet many gondolas would f211 on lend with no
opportunity fcr recovery oy tne C-119 eircrafi; or in weter wnere
the eireraft recovery effectivity would depend upon suale of the
- see and proper functioning cf tne ujproven water station, Dbased

on these considerztions a decisicn was made that supplementary
recovery support was reguired, Throuzh TTAF znd AaC arrangements
were made witn CINCAL, CINCFZ, and CINCrPAC for recovery agSistence
from 211 United Stetes forces cperating witnino tneir theaters.

News releases in the tneaters solicited tne cooperation of civilians
by offering a reward Ior returned gdndolas, Plans made were
complete and deteiled, and later proved to be most effective.

!

C. Preparations for Launch: In anticipation of startinz i
operation on 1 December 1253, action wzs taken tc be prepared 1o
launch from ezch site ai the meximum rete, from the first day.

These preparstions included the generation andé storzge of hyaroger,
and stockpiling of prepared systems 1n the mechanicel end e=i=2ctricel
configuration reguired,
D. Stipuletions by Eigher Headguartiers:

1. Cover Plan Launches, USar directed that cover plan
palloon leunchings be conducted in the recific aree zonrurTenily
with the conduct of the primary misslon. Tnis operetion was nicknaied

r Division-Cperaticn

Write Cloud and was implemeniated by 1st Al

17 D=532
N IR .::._.;:E_-‘_':
> “:M
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Order 207-56; it provided for the launching of ten 124%

) type
)’ Vol
balloons each at Haweii, and Alaska during the peraod

9 January 19%% tc July 1956, The first of these ballcons was
launched on 9 Jenuary 1956 with complete press coverage.  Tnis
wes one day prior to comnencement of primary missiopn operations
as had been requested by the State Department. (25)

2. Plecards: At the direction of ¥SAF;, a cartoon placerd,
multilanguage placard and Russian language placard were affixed o
that part of the gordola housing the cameras. The placards
indicetbd that 2 monetary reward would be given if the package were
turned over to the proper authorities, Lue to delayed delivery;
the Russian langzuage placard was affixed first on 23 January 1956,
13 days after the operztion began. 997

or.the first seven days of

3. Launch Limitaticns: F
ted by Headguariers USAF to a
- rn

operation; launchings were resiric
© total of ten effective belloons per each 24 hour periog with &
eltitude ceiling restriction of 55,000 feex, - (Nete:¢ An effective
belloon is one which has been successfully launched, reacnes planned
altitude; and can be assumed to penetrate the aree of interest.) (&)
Le 2G6-30 (Auxiliery Sefety Unit): Safety measures against
free fall of the eguipment in the event of balloon feilure durling
and efter ascent were provideé the 1131 systez by & szfety chute and
by the elecironic package control unit, To give back-up croiection
against free fell, in addition to the above; USAF ceterzined tnat
en auxiliery szfety uni%, the 20-23C, would be ircluded in the system,
Delivery of the 20-3C to launch dezachment was subsequent te terminae-
tion of the primery mission, therefore it was never actively

employed, §2)

5, Locator Beacon: In My 1955 a reguirement was stated
for a locator beacon wnich, attached to the gondola, would send
signzls from a downed position to direct seerchers tc the locelionm,
Without such & bescon it wes considered tnet downed goniolas would
be difficult tc find on land and practically impossible to find in
water, For %technicel rezsons; development was limited 1o a Dsacsn
which would work in water but not on land, It was designed wite &
selt weter activeted bettery to transzit e UAF signel fcr L8 nours
tc & rengs of 1CO - 150 nautical miles. Recovery eircraft ans the
Air Rescue aircrzfi were capable of homing on these signals using
the AN/ARC-27 with the AN/ARA-25 hominz adapter, Early atiempis U0
test prototype and first procuction models of the beatcn vere in-
conclusive; ané ccnsiderzbie delay wzs experienced in gsiting Jirst
erticle epproval,., However, beczuse lhe beacons wer: kndwn to o«
cepatle cf functioning, 501 were accepied and shippec o lzunch sites
for use prisr to receipi of first article approvel. Trhis approval
was received on 4 Januery 1956, A beacon wes to be attached to eadn
system launched. '

wn

.
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E., Plenned Configuration: The configuration of talloon-
gondola acsexblies planned for tne beginning of cperation was in
consonance wiin oilher operetionzl decisions anc was stendercized
for ell launches regardless of pelloon type. Frincipel features

were: &)

1. Basic configurestion was normel, consisting of belloon,
load streps, rotator, ber asseatly, parachute.cluster, wzter station,
DMQ-1, thermel package -for electronic gear, ani twe bellesi boxes.

i 2. A 24 fool emergency parachute was rigged between the
gordola ernd the belloon to prevest free fall of any portion of tne
vehicle in the evemt of belloon failure during ascent. (U)

3, Four packages of chaff were attacned to the bar assextly
and rigged in such a manner as 1o be autometicelly éispersed on bar
seperation. The purpose was to proviée positive fixing of termina-
tion position by radar, '

-Ls A radiosonde unit was attacned to the system to provide
jnformetion on level-off altitude if +he ascent were successful, or
to give a positive indicetion i fzilure occurred within epproxi=-
mately two hours of launch, }3)

d

F.  Tactics: Beczuse of the relatively inflexible nature of
the the balloon sysiem and the fact that maximum eltitude had been
prescribed, few <. s+icel decisions were necessary., -nose found
necessary are described triefly pelow: (&

1., Besed on meteorolocgy, racio trznszitter turzo on times
were established to insure that regardless of wind speed encountered
(within reascnatle 1imits) the transmission would begin prior to
arrival of the dzlloon in the recovery aresa. @)

5. Camers turn on'times weré to be delayed long enough in Z;//////
each case to evoid the possibility of photograpning friendly
territory. &)

3, The 66CT balloons were to be launched from the two
V/ so as to penetrzte the borcer during hours of derkness.
The 128TT was not restricted as to hours of darkness, nor was ihe
£6CT when launched from the other three sites. #29)
L. To obtzin sufficient balloon life expectancy (7-3 days}
:tuie ceiling, the 66CT balloons

: and stey within the prescribed altl
mf} were prepared for & planned initizl e +itude of epproximately
. o 46,500 feet and a bellasting sltitude of 40,000 feet; 123TT balloons
g were preperec fcr an ipitizl sltitude of 5C,00C feet amd & pzllasi-
o ing altitude of 45,000 feet. &
[ o) ‘.
=
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: V. OPERATICNAL PHASZ, PRIMARY MISEICN:

A, Generel: By 1 December 1955, the establisned date ror
commencement of operztion, all units were in place and operationelly
ready, Fending receipt of axn execution order command vost exercises,
Moby Dick Fer Zasi, and other trz ining in mission accomnrlisnment
continued., Also advaniage was teken of this periocd to continue the
distribution of adcztlon;l prodauction mzterial to the oversees
locetions, &) .

1. The mission was ordered executec on 10 Januery 1956,
Eight efective belloons were launched on tnat date,

B, ‘Launching:

1. Subsequently, balloons were launchec daily at rates
consistent with the directed limitelions except as further l‘”‘t°d
by polltlc_l considerations ~md surface weather, Launch teams of
the 111Cth Air Support Croup turned in exceoulonal performances,
demonstretins on some occasions capability to exceed the maximum
launch rate progremmed.

5., The limitation to 10 effective launches per day .
continued in effect until 17 Jznuery when it was increased to 20
per dey. Cn 25 January it was 1ncreasea to 30 per day; am to 40
per day cn 28 January.

_ 3. Althouch experiencing their worst winter westper lor
several years ai ithe launch sites, pre-mission predictions of

percentage of wea*nnr favoradle for launch were found to be guite
accurate. ks expected, from stan_oolnu of surface weather,

wes the poorest s-te anu the best. Tne originzl concept in

regard to weather was that balloons could not be lesunched in the

presence of any prec ipitation, fog, or icing. Because such restr
tion would have an aiverse efisct on capability to meet ceily cuotaa,
it was decided to test feasitility of launc nlng under these condi-
tions., From these tests it was concluded thel balloons can be
successfully launched during pm'lonc of fog and light p*ec1n*tatlon
in the absence of severe icing conditions, Weather cr srie for
launch were changed accordingly. 25)

L . -
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I Launches were percitted

only under conditions most favoratle to successful asceny and flight.
Launch operztions were resumed¢ on 3 February wien the reguired
conditions existea.

C. Tracking: Trackinz detachments obtained 22,367 :
which were used in ploitinz bziloon positions duripg the opera
This does not include the many singie  bearings which w )
on transcissiong froz bzlloons wnich were neerd el least
since such pearings could not be used for position fixing, Clten
only en initizl transzission would be received, afier wnica the
belloon was not heard from agein; furiher, some of the initial trans=-
miscions were terminztion siznals wnich indicated loss, eiiher by a
syster fzilure or unfrienily ccuntermezsures. & deflciency was ncted
in the tracking capatility over the Bering Sees enc Nortinwestern
Alasken erea. To cffset ithe ceficiency, e destachment was formed
from in-place resources and located at Nome. The cetzcament became
operationzl efter termination of the operaticns; as a result, it cid
not contribute to the missior,

- . Ce e ()
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D. Recovery: FRecovery activity funciicn:d spostily end
effectively., With few known exceptiions belloons were traciked
prior to arrivel and were tercinated, 45 expected, arrivels
occurred at night and during adverse as well &s good weather,
The average speed of travel in the recovery erss was close to
100K, The requirement for ground cut-down stations was fully
justified under these conditions because it was peczssary to
terzinate 14 telloon flights by this meihod.* Thirty seven were
termineted by aircrafi, severel expired normally in ike recovery
area, and one was terminatel by a friendly fighter., Dus tec weather
and othbr operstionzl considerations, the =119 eircraft had an
oppo*tunl v to recover only 19 gondolas from ihe air and were
successfll in 16 attempts, CSG%

1. Surface recovery supdcrt in the FZAF area was
source of great satisfaction, The 3d-Ajr Rescue Croup ¢id
job in both locating and recovering downed peckages. 10 é
totel of 23 packages have been reccvsred throug
perticipating in the surfece recovery support plel. =)

2. Procedures esteblished for the ref <
gondolas to the ZI via MATS after collection and pro
were very effective, The average iime reguired for

to the 15th Reconnaissaznce Technicel Squairen
Force Bzse was 75 hours, '

E, Mzjor Problems:

1. The UXF 1ocator beacon feiled to operats on tas first
few systems which terminated ir the sez ir the recovary area,. This
led to a series of tests, bOu“ by the menufacturer on recovered
beacons, and at launch siies by launch personnel to detaranine cause
factors, Those returned to the manufacture* fron the recovary ersza
were found to work urnless toc badly damagsd, Aside from occasional
equlpmenb breakage in launch, no reason iIor beacon ;a;lure could be
deterzmined, and it was conciuded that tne fewlt was in the floating
attitude of the gondole to wnich it was attached, Ualess it
flcated so0 that the bautery was wdsr water, the beltery wolld not
be activated., Action was teken to corrsct the floating positicn te
insure best chances for beacon operatiorn, }31

2, The weter station, although it had never been fuWdl
tested and oproven, was rigged for opereiion on all of the 2n i
’ flights; however, since yhe locztcr beacon ¢id nct functl
: first few gondolas wnich went down 1n the waier, lngss guniu
not lozated by prejsct aircraft and there wes no Opporiuniiy 1o use
the water station, On tnose which were piched u by izt T
no indicetion that the weter staticn hed erected, Scon alter
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commencement of operations, 2 friendly nztions! was injured wnile
tempering with the wezter stztion activation squid fourd cn the

.

gondola of & belloon wnich had feiled in th=ﬁlaunch area, Sub=
sequently, the squi® was renmoved as a hazard, enf tnis renpiered

the water station incaoacle of operation, However, it was necessary
to continue ettaching It to the gondola because it's weight was
needed to cause the Eondo‘a to float with the beacon battery under
water, Development of a mezns to i'ls'..r° proper floetingz attitude
without this piece of eguipment was initiated immediately since

it was thoucht theat COnDWeze renoval of the water stztion would

reduce rader sighting capatility, At time ¢f suspension of cperations
a suitatle method had been devised and tested, but it was never

used,

3. An analysis of bzalloon prefiles tuken 'r;z Catz”
recorded by recovered gondolas cisclosed two significent faciors,
First, balloonz were not approximating their estimeted life expectancy.
Instesd of expending bellast equal to 7% cf gross load per d-y, the ~
average expeniiture was apout lidl, reducinz life expectancy from 7=2
days tec 4-5. It appesared thal atmospheric ¢is* nznizes caused
varistions in floeiing eltitude thal resulted in twe, and somsiimes
three, tallasting periodés cduring 24 hours rastner thaz the one
bellagting period expected, The neﬂnss*“ilv nz~vow spread (5-40C0 .
ft) between initizl eltiiude and bellagting aliiiude is thought to
be coniritutory tc this phenomenon.. Secondly; it was fourd tnat
erably mere time at the ballagti
-
d

4
belloons spent considera ing aititude
then wes anticipated, It was thougnt that with sunrise thz balloc
would make & fzirly rasid ascent tc its maximum 2ltitude, and that
it would remeain there until leste afternoon when it weuld descend
because of cooling. Thus, for most of the éay it would be hizh
enough to reduce valnersbility to a mirnimum, Feriods of greatest
vulperetility would be e-.ly morning ard late aftsrnoon. Thils was

fourd not to be the case, ALlthough it rose repidly in eerly morrning,
it began to cool and descend very shorily after ncon; arriving at
ballasting eltitude with severel hours of deylicht lefis and cf
course was mcT vulnereble during that time, Undountedly, there 1s

& close relationship between this dhenomenon and th2 one previouszly
discussed in regaré to over-pbellasting. 2 ficently

reduced the chancss of any bellioon 1o su trip te
the recovery aree, e:1inher beczazuse of et in:re::ei
neratility. 2otk w TE, N wever, ope tle witaln
the rangce of altitude tc which Fiizht w tive, (227,
Le As previously sizted; at the ceretions ist Aar
Division had appro Yldatej} 230C 12277 bellocns and 1500 of ihe holT
type. Tc get an early indication of which type wiold be most effsctive
operationelly, both troas were leunched in aporoximetely eCual numpers
at the beginning ¢l cperations, Moby Dick Ki results had indicated
TRIS PACH 18 DHCLASSIFIFD DY MU R. L. HERDOIN, HQ SAC/DAN, IN ACCOIDANCE WITH
HY USAT/1GS LTR, 1 NOV 79, SUTJOECT:  PREZOSM OF INFORMATION ACT AI'PLAL -~ R. W. 7‘-..,582
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that the 12877 ascent success rate 1o De expected would very Irom

ebout 80% success with higher serizl numbers, to 507 with lowsr

gserial numbers; the preak point being et or near seriel number
1000, In order to pin down witnin the numbder ©O

available a point below wrich the failure rzie be excessive,
it was decided to launch 1in serizl number tlocks of 100, starting
from the highest numbered bzelloons and launching in rumerical

progression downward abt each site, except tnat
e test quantity of low serial mopbered ballocns would
be leunched to deterzine if rzilure rete confirmed the Moty Dick
Bi findings, After severzl days of operation, ime zscent success
rate of} the lower seriel.numbers was found to be L7% as cozpared
to 83% for the higher serial ambers. A decision was then made
that £1111287T belloons with serizl numbers-lower than 950 wewid
be set aside and not used, Trnis resuited in e reduction of the
useable belloon inventory by approximately 700 balloons and left
a deficit of 500 which would Dbe required if the mission objective
of leunching 2500 was to e schieved. To eliminete this qeflcli,
a requirement was stzted for delivery by 1 March of belloons of
e new type wnich would combine’tne strenzth of the 66CT and
approach the zliitude capabilities ol the 12277, &t the same time
providing more operzticmal flexitility. Such e balloon was designed
3 the 830T) and & few were test flown by AFC3C, Procurement wzs on
schedule for delivery in March 1956, but was halted wnen operaions’
were suspended ané none were ever delivered.

-

ince the decision to set aside the low numbered
balloons left only e limited mmber in the inventory, it was
to conserve these fcr e later perioé when their use night ©
tory to avoid eitrition by Ilying 2t hizher zititudes, (T
was not capable of use at nizner aleitudes without crastic
in life expectancy). Leeoréingly, only 66CT balloons were
beginning 22 January 1958. (=]
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6, By 3 February 1956 it became &
was unecceptably high at the lower altitude
wvere resumed using slighily higher altitud
ft initial floating altitudes; 50,000 £t ballastii
was meximum possible aliitude under the existing direciives; and
Headgquarters USaF wes acked to reise the ceiling o a cinimum of
60,000 ft, or to elizimate it entirely.
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F. Suspension of Cperation: On 6 February stand-down of all
leunches was directed, (€)

1. An appreisal of the situatiorn at this ilime
that one of two courses of acwion shouldé be follc
resuzption cf operations wzs autnorized. O(ne was 10

S
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TEIS DAL IS DUCIASSTIUIED BY MR R, L. HERRON, D "A"/'L‘\h

Iy USAI/IGS LTR, 1 Nov 70, SUBJECT: VR

MoCU

usable balloons (1;%iu-‘ng the st oolemewta.' 83CT's) et maximum rate
posslble and st meximim eltitude., The objective woulé be tc saturete
or avoid defenses and end the mission on the earliest date possible.
Capability to complete entire mission by m‘O~Ap i1 existed if
operations were resumed prior uO 15 rFebruary. The elternztive was
to continue only with the remsining 400 high serial number 128”T
balloons which could possibly be flown above Gefenses. - TQ  .increass
the difficulty of detection, waler stations would be rezmoved end the
maximum gltltuae wowld pe flown. Through these measures 1t was
thoucht that the operztion mlgnt attract less attention end thus be
acceptable, These proposals were made to Heesdguarters USAF on 9

February 1956. =2

»
.

2. Heaedguarters USAF favered the glternate proposal
(launck omly the 400 12377 oallow“s) if one;;tlons were to be resumed
but removed altitude restrictions entirely for ornly 10% of the n*Joe..
The rea:ining 9C% were limited-to & meximum of 53,000 ft, On 24

February, Headgueriers USAF advised thnetv 2 cronos;l for resuzpitlon [i////

of operztions under these grounc rules at the earlisst possible date
had been sent to the Secretery of the Air Force. (22

‘6. Terzinstion of Cperationsl Phase:

1, Informelly on 29 Fetruary and by message on 1 March
1956, USAF directed terzinstion of the operationel phase of the
project, except that searcn for end, recovery of unzccounted” for
gondolas would continue,

2. By Hesdquarters USAF directive, lst Air Division and
Strategic Air Command relinguisned operational control of operationsl
units to parnnt cczmanders on 26 March 1956, (edeployment of these
units and dlspos‘tlon of surplus meieriel becaze a responsitility

of the parent commands and Air Materiel Command. ) &

VI RESULTS:

A, During the operational Derlod 516 balloon systems were
lzunched. Cf these syst°ms 399 were considered to be operational;
there were 117 known feilures, and 12 of unose considerec o“eratlonal
were later recovered from friendly ithout hevine e“te“e” the
terget area., Cf the remaining 337 nal belloons, 14l were
leter heard to tranzit, of wrhich 1 tracked, ent & wers
terzinztion siznelis neard as the & ansmission; 242 were ne
heard from zfter iauncn, Cf the 122 which were track > 187
entere¢ the recovery area, S£7 of U cf n
had been returned as of 5 March 1956, Cf the 13 whaich were terminal
but not recovered, & have terminel pesitions on lanc, § in the sez |
Pacific, 2 in Sea of Japan). The 10 wrich arrived but were not termi=-
pated are presumed to be down in the Pacifiz or in the Polar regions.
Although termination was atiempled on & of these, &)l attempis were un-
.guccessful, presumatly because of feilure of b¢l¢oon electrornic geer to
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respornd, Four entered the recovery ares onlv by definition, since
they were too fer tc the nortn for interception, (227
L

B, Fifty-eiznt bellocns heard to transzit, were trecked,
but never errived, These were funciioninz systems and from 211
indicetions most ¢f them-should have been blown into the recovery
area. However, the vast majority of thex cessed their trans-
mission prior to their ssventh dey of life, Cne cluster of
eighteen balloons was being tracked across the Nertn Chine eres
heading cirectly for Jepexn, - only tnree actuelly errivei arnd
nothing more was heerd Irom the remeinder, .There are sever
possitle cezuses, ZIlectronic malfurction COJ,u nave resulted in
cessation of trenstissions; cover-bzllasting, as previously discusssd,
could heve resulted in orema:ur flight terminetion bekinZ the lin aes;
they could have been terzineted by enemy action; »- their itrajecicrie
mey have been such es to carry them beyord listering renze, (&)

C. Two hundred fcriy three belloons were never heard froz zfter

leunch., This means thet they were either trevellingz in ihe wrong
irection coxzpletely; .they experienced complete feilure of the =7
trensmitter; or they feiled to live uatil their programmed turn-on
time. Since meny of thess belloons were leunched close in time to
belloons wrich later errived, +ragec*c*y is thecusht to be respcnsitle
for only & szell percentegze, rrox Moby D -cx Hi statistics, iv was
reasonable 12 assume thet 35% of th® iransmitiers would function

properly. 7This leaves ihe vast majoriiy in ‘ne category ¢f not
having lived lonz enouzh te trensmii, It is reasonezie to assume
that some leunches which were considered successes, in actuzlity
were not, Ferhaps the lsunch personnel were unzadle tc moniior the
flight lonc enoush to obsarve feil “ure; pernads rcinutte holes were in
the balloon allowing the gas to leak cut over & period c¢f nours;
perheps the bellasting mechanisr failed and caused the bellocn to
descend to the groumnd, Althouch over-bpellsctings is known to nave
shortensd balloon life <o a aez*ee, this degrse was not such thet
& large number "oula expire for this reason prior tc turn-on time,
Although no exsct values can be placed on any of tne above factors;
even in combination, it is considered unreascnabdle that they could
have been responsible for eerly termlnation of such & large number
of balloons, It is con~¢u:eu, thern, that the2 zmgjor contridbuting

factor to loss of these tellocns waes etirizioz oy enexy ection.
This conclu *on is strengthened ©y the fact thsl, ernjoying the
element of surprise, belloons launched prior Ic 25 Januery were

feirly suyce-sfu_; nowever, of 18. vellocns successfully launched

on and efter 25 Jenuary only 28 were heard tc transtit and only two

were recoverec, This indicetes that aftier two weeks in wrhich to .
react, the USSR had come wp with an excepticnslly effective defense, e
Contrary to the rader traching capetility demonstirated in the Z1

during Moby Dick Hi, 12th Air Scrce radars were abie ta Track balloons

COPIED ON GOVERNMENT COPIER 15

;nns PASE 18 DELASSNTED BY MR R, Lo HRTRON, 10 SAC/DADE, 10 ACCOIDANCT With
N USAL/IGS 1R 1 N 79 SURINCT Frerome oy SO /0N00, ! CORWARCT Wi
! o LESVTOLSERINCT: FRIEION OF INFCIZATION ACT ATIRAL - R
- ) Al A e oW,
KuCH ; . 26 D-582
YL AU =R ey

[ | Approved For Release 2008/05/07 : CIA-RDP88B00831R000100210004-6



——_—
|

COPIED ON GOVERNMENT COPIER 15

THIY

H) U2

KOCH

~ Approved For Release 2008/05/07 : CIA-RDP88B00831R000100210004-6

ine; it is essumed, therel o*e, that
Russian radar v capatle, The lengin of the metal
cross-bars and the metal water station incregsed radar vulnera-
bility. It was known beforehans that Russizn fighters were
capable of atteining the zltitudes to which the belloon {lights
were rejstricted (55,000
s
g,

-

£f£), Vulnerability was certeinly effected
by bellocn benavior, previously di *“ssed, in desczenidirg to

ballesting zltitude {40,000 to 45,000 £t) shortly after noon. Lo
l. As the effect of atiriticn becane noti~e~'le, such
steps as were possitle were taken to ririxzize the vulnerzbilitv,
Altitude was increesed to the limit possitle wiihin the directed
ceiling ant radio Turn-on tines were delayed tc deny use of these
signels a2s an aid to the enemy, Plzns were made to remove the
water station erntirely, in order to minirmize radar
removel or rzisipg <f alititude resiricilions was re
USAF; balloon transmitters were not.to be iurned o
very last day of ¢ o:***“ea life, Cperztions were suspended before’
all of these meazsures cowld be placed izto effect, (

D. All syst ns leunched carried the DMG-1 (photographiz)
gondola., No Die-2 (eLeCuronlc ferret) packazges wers launched since
this type of eguipmant was not perfected in time, (&)

* v
E. A& summery of pnotosreprnic tcceemplisnments 3—o~=ssed fad
the Aeronsuticzl Cheri and rvice as of 30 March
1956, is as follows:

1. Tctel number of cissions, from which phoctogrephy was -

obtained - 40, Q;SO
@ e~

3. Gross statute miles of cherting photography -

1,984,173, (&)

2. Total number of usable exposures - 13,313,

L. Net statute ziles of cherting photography - 1,561,369,
(equal to approximately 51% of the Continentel Uzited at*tes) (7

. GCross sguzre statute riles of chartinz pnotogranhy
for Sinc-Sovieti area - 1,333,7.5, L2

€. Net scuare statute miles of

cnart
Sino-Soviet area - 1,116,429 - (ecual to 37% ¢
United Ststes, or approximately 8% of Sino-Sovis

Co.u...n.,“ual
E.I"ea). (;r/ e
(V) L

LS WITH

7. Cost per squere mile (net) £48..49

PACE IS DECLASEININVD BY MR R. L. HERRS, 1) S;\L"lm?f | PR RTN
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I, CONCLUSIONS: It is concluded that:

A,

LX)

B.

G,

H.

I.
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" to continue., (@)

Cround terminstion ststicns are a2 manialory Dack-up

Weapons System 119L was a reasonztly effeciive means cf ﬁ//////
obtaining piohneer reconnaissance at comparatively smell
cost. p

The predicted upper eir trejectories over the USSR end
its sztellites was as accurzte as could be expected, (Z&)

The delzy in commencing the operation (frez 1 December
1955 to 1C January 1956) compressed the project, time-
wise, to within a very snort period cf favorable winls.
However, the operatiozn could have been completed (2500
leunches) by 1 Mzy 1956, if project had been perzivted

The element of surprise conmtributed appreciadly to ihe ¢/4/
successful results obitained during the iritial days of
the operation., (&)

Vulnerarility to unfrisndly countermeasures ani over=

bellasting were ihe itwo factors coniributing most to faiiure

to transit the terget area. (7%
. L

for other recovery iechnicues.

Deficient polysihelyme arnd menufeciuring defects caused
a deficit of apprexizately 700 tziloons in the operation-
el inveatory. (@)

The type of photozraphy obtained affords an excellent L,//////
g-urce for pioneer reconnaissance, but due to limiting

tactors, deteiled enelysis of new intelligence 1is

difficwlt, (See Tab "J", Chnepter III) /&)

The findings of the Moby Dick Hi vulnerability tests,
invelving the Air Defense Command, were misleacing,

Since 12th Air Force reders (48%=2) were capatle of

+racking balloons et nign 2liizude zal &t ranges up te
150 nauticzl miles, it is concluded thal Seviet rafers
nave similer cepatility; tnerelors, in design of envy

future svsien for whis purpose, care saould De taxen 10
minizize radax reflective surfaces and materials. (&5

More specific knowledge of ballocn performence must be
obteined, eni desizn influenced theredy, irn order 10
obtein everything possible from inis weapons sysiem, )
SRGLMNES ] .“-;‘.?j,'[).-\ﬁ’.', It ACCORDARCE WITH

DO O LI ORMAITEN AST AUPUAL - K. WL D_—82
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K, The C-119 aircraft:

1. Ig useful to perforz air-to-air electronic cutl-down,
however, %his could be accomplighed by several other
gircraft types. (2) -

1)

2, Is too slow to overizke the belloon Gue to epproxi-
mately equel groundspeeds of the balloon end eircraft
under certain jet stream conditions, Success was

assured Ol".lV when the aircraft COL_..G agssume & DOSlt on

ahead of tne bzliocn. (&)

.

3, Air-to-zir recovery capebility was dependent upozn the
existence of daylignt and VFR conditions. (&)

.

L. Surface recovery of all packages should be planned as ihe

[3
»
L 4

s

I ——
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primary method of recovery with a suitatle and foil-proof
methed of locaitinz the package, such as a beacon capable
of operating on laxd and water. (&)

Due to exoessive bzllast rates, duration wes margimel,
The reconsiructed profiles indicate that the life expec-
tancy is somewnal csnorter tnan th° tneore’ical average of
and 8 days for the 65CT and 1287 resoeculvely. See

Tab "N¥, Chepter III. (2). “‘
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