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- ABSTRACT -

“

A rocket equipraent prepared on-Contract-AF-61=(052)<436 for
measuring the three components of the magnetic field associated to the
V.L.F. wave radiated by the transmitter of Jim Creek (N.L.X.),
VIashington on 18, 6 Xc/s has beer fired on a NIKE-AS® Rocket in EGLIN
Air Force Base (Virginia)., A mechanical failure in the dielectric nose
cone of the rocket 3 seconds after ;é'“ firing kes compromised most of the
experimentation. Data on the asPect of the rpcket along the earth magnetic
field during the first minute of the fhght—-h‘ee«been the only information to

be recorded. The three seconds of worlk of the V,L.F. equipment has ‘“H"’:’(

shown a large interference of the V.L.F. receivers with the other equip-
ments of the nose cone as more important as the signal from Jim Creek
was very weak due to the large distance to Eglin Air Force Base of this
transmitter. N.S5.5. transmitter in ANNAFOLIS has been first chosen
but was out of worl at the time of experimentation.

I - DESCRIFTION OF THE RCCXET EQUIPMENT -

In order to reach a physical description of the propagation modes
of V.L.F¥, waves at high altitudes, it has been thought to carry out experi-
ments giving the amplitude and position in space of the magnetic field inten-

sity vectors, associated with the wave originated by a conventional ground
transmitter.

The magnetic component of the wave is studied by means of
three orthogonal coils tied to the missile, the three corresponding induced

voltages being analyzed inside the missile and the data telemetered to the
ground.

The amplitude of these three components are measured by three
identical receivers as well as the phase between two components and the
third taken as a reference are measured by two identical phasemeters.
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¥ ith these five parameters and the knowledge of the aspect of
the rocket, one can compute the amplitude and position in space of the
V.L.F. magnetic field vector and thus deduce absorption, direction of
propagation, status of polarization,..... of the wave.

The sensitivity of the equipment is such as correct mecasurements
can be made as long as the V.L.F. magnetic fieid is above C,1+ amp/meter.

I - DEVELCPMENT OF THE EAXPERIMENTATICON -

The firing of the NIKE-ASF Rocket was first plannec.for-the enc
of 1960 a2t VALLC?S~ISLAND. Difficulties encountered in the final test
and in the matting of V.L.F. equipment with the other parts of the nosec
cone obliged to rescheduled the firing for first of March at EGLIN Air
Force Base. Simultancous change in transmitter to be used has occured
so that it was decided to use Jim Creck instead of N,S5.S. located in
ANNAFOLIS (Maryland).

The maain difficulties encountered was due to the interference
between V,L.F, receivers and noisy or powerful cquipments of the nose
cone such as transistorized converter, beacon, telemetry, commutator,
transmitter.... Most of the interfercnces have been reduced during the
additional delay nceded bzfore the launching but not completely.

Freparation of firing has begun in EGLIIT Air Force Base about
February 15th, 1981, A special test-set was used for the test and calibration
of V,L.F. equipment.

This test-set carried from FRANCE has suffered of the trans-
portation and needed about 3 or £ 2ays for being repaired and on work
again,

Test and calibration of the V.L.¥. rocket borne equipment
began about one week before the date planned for the firing. Some difficul-
ties appearcd cencerning the transmitting mode of Jim Creek. Indeed, it
was first planned that the V. L.¥. transmission will be C7/ but, in fact,
that was not possible and it has been decided to use a special code already
uscd by Jim Creck for others ciiperirnenters on V. L.TF. wave. This code
was made of dots and casghes of special duration, and was not very well
matched with the band pass of the equipmen.s. Elsewhere, the field
strength of this transmitter was very weak in EGLIN and consequently

the signal to noisc ratio at the output of the receivers already affected
by a rest of interference, very poor.
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It was thought that the signal strength will increasec with the

altitude in the first part:of the path of the rocket and-the expern‘nentatxo’z
was still carried on.to the firing.

The firing was occured as planned on March 15¢, 1961 -
10,41 A, M. local time. The nosc cone broke up into two parts at H + 3 se-
conds. The froni.end package was recovered few hundred fect from the pad.

Dislocation occurcd at the junction section between the metallic and-dielec~
tric akin.coveringsthe antennas.

It is assumed that the stress developped on the skin have been. -

greater than these used.for the calculation of it, the safety margin bemg
not sufficient.

Il - DATA RECOVERED -- ’ *

1.1 - V.L. ¥, data

For all the reasors alrcady déscribed no V, L. F. data has been
recovered. The first three scconds only show a large interfercence in the
recéiver and a very noisy signal. Sketch 1 shows the data issucd from the
three receivers and the two phasemcters ia parallel with the field ntf"ength
of Jira Creek recoxrded -on-the ground station. It can-be seén that it is very

hard to dmtmguhh the signal.from the noise during the.dash of transmis=
sion.cn the dir for the first three seconds.

III. 2 ~ iMagnetic gspect,data :

This data has been recorded:during the first minute of the
flight-until the equipment be out of work,

Sketch. 2 shows the value of the earth magoetic field a2long the
two'magnetometers of the nose cone (one is parallel to the main axis, the:

cother one pérpendicular).

: Sketch 3 gives the roll pceition of the rocket around the main
axis and thé roll rate.

‘Sketch 4 gives the angle betwcen the earth magnetic field and
the main axic of the rocket.
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1V - FUTURE WORK - |

al

Three main problems: have been pointed .out during the described
- .experimentation which must:guidz the future work.
- The transmitter to be used must be located quite nearer from
the lat.nching area of thé rockets. It is thought that a next firing should be
. . made from. 'WALLCPS ISLAND using the vexy ncar transmitter of M,.S5.5.
ANNAPOCLIS (Marylar'd)‘

A = The transmitting-code of the transmitter must.be appropriate
2o to the band-paos of the V.L.F., recéivers and to the experirient to procees.
It is thought that the best ccde would be made of long dashes CVI ot.aiine
scconds with. one second intervals.

- The interference between the V.L.F. equipraents and the
othcrs equipmments.must:be carcfully prevented. For this reason, itis
thought-that the total payload must be checked in C.N.E.T. Laboratories
in FRANCE. hefore going tothe launching area and that every thing must be
S - ‘raade for reducing the number of high level'ncise sources in thémose cone.
; Eor ekgnqple; not to use -fransistorized converters but batteries,. teleme-
“try commutator but several subcarriers, becacons but tracking system
‘with-powerful radar like F.2,S. 16, ......

A new proposal ig-prepared~ by C.N.E,.T, for a firing of a
‘NIXKE-CAJUN Kocket taking in account all these previous desires and
first contacts with the Contractor 12t plan this experimentation for
April 1962. .

T T T T R R T PR T

it

T TR T T LA
B




1 R ”.x,.;
. RER S R S Rt S R (- w
N : : ! o : :
4 LU . S !
* * ard F-
! o 1
? g . - [+] . .
* i 0 e i -1 R
S N ! I -
\w\ 1 : : 102 :
v 1”: R el 13 :
o : ; s 2 e e
i ! : . . -
J . i
5 510 7 v v 0 R T LT
- 3 .. O - -, .‘.H HH. ¥ - —. - “ *Wy .\m. B m Y.r N g~ a2 1. - “ Za .H..v . -t . ..vmﬂ;'a.'*o °h m N .
[POUNS S SRE S SSaN o4 s e - Paat 1 > ' o ll!.’l:l " N . R TEREE - : oL e : . e N S 1. T
_ EREEENNEY ] S = 2 Vo SR A e
_ T T ViR i % L 7 A A Lf S ohemfos 1
emd i e LN Magat tas £ ot 1 ame : Sass : bt o g , ) b -3 4 S
) T o . R LA - \ : = : T T e B /\\\ 1 i S g o ont
i i N b G N S S O G 0 LTI
SRR O T PR BT S T e S 3 o RS P O o O O S O O OO O OO e gz
, b i NI O S i o S : ; P X e T .
: . i : 3R C30 1 O VLA SRt W . R b aprbpuir-idiensgd e oct
u.;,mu ' .mﬂ. M.m K wo..» . L2 - LIS famar m - T A nﬁﬂ T\ W‘J ._N.U\ﬂg L2} 1 &tqmw‘.v “mdﬁ - e
<8 8 0 O OO 90 5 W O O N G O s = R
HE X PULC A X R Rl e ded el £ . u,_t R t : s ie - w : S e 1 'ﬂ.iTn : b {1 ]of MR
SR A i BE Gl - i s , : 1 P o ; . .
Ty | R - i ; e . - - ; - G ——
ek . s S i oI . | UpYLPY =qp iosaz 39
RS S : ! F SRR | X e T ! { V i H
" ] : m / F ° , i L - - - T Ma N . U .m 5. i
; : = RE eI N SR R : e ek et TR
i j 1 , SIRE! & : I s 4 X i :
et ek it Ry aslr Eace Conetains aenmt i~ R s oL i : ) : -
_ e e e = ;
i C O TE R A : H 3 - .
O T 2 X~ : N
K o S R “ T
X . - IIE NI {1 EE T i wlz. - [p] |
7 NE D =N 11 B
¢ - S et TTITT X B3 AN . IS L
T I —
_ ) ; NN E il s U TE
T SIENEE s
_ D T ECETT T S |
-~ I EE o I PR e -
: Pe . - . . e : .
. * IR P R TR b
0 i i St I Rl % o o L
i : T o :.;,mu N R L ay :
. i i T R . " [ ~ 1 PR Kos ot g B T 7 g
S - : : _ 4 : L1 d ; ETRTHBHODTE DT P T2 AR S n.ﬁm.. = IR I B
B . wu . i m ) m;! - . e lmli%tvowvli [T SO SR AR (.omv - M L~? : m b m ) ) * LM
R NPTy T 4h -t vwv _ _ ,




o

. —— 1 oaw ¥ — ey . : e o e o e e o
A T T N TT 7T [ B 2 THOLFAS] ] T N R B B :
I3 » - v . . 4 t 1 - - ;_
L — N - SRS S b+ - U S - - — 1 LIS SN UM Sy PR SN N - [PUNEY TN ¥
IE=7.1% it o . =212 ] L3 2 i SEHEL T i 54dr _ B ¥F : ‘5ar ? - BER &
e ! . . 1. . . . . L N . . 5 L R , t H N . . .. |
g 3 ] s - " . s > = £ = T T e * ? . v remas i
.h. ‘ | . | S N , w N |
R S S DO T A O S5 SO UV SR AU SN A S Ll NS SN S S SR S ovT.l e i . L N 4
N ! | t : | : ! _ : | , R
s ! | " i 1 38 4 Y ST P = 4 ¥ . IS I r
E 1) dYE J9 SIRUT O J I ipuyairad AR BN K HOS T RO AWy i s N
- . | - j SUNNS U S ] e : SO S S - - . N S i bt .
R 4 § bt 1. L] " o] R
! dr . , T - . e T i T 0*“1. i
4 ! . - . - N IO S0l B R 5 : -
e - T7 —TTT" R B A (S I RO S SN TS DESTRE 111
o ! . , : - 4 N 1 B N7 N 0 e A RO
RSN
- - ‘ R ) - c1Y, ' ot i R : .. . : O 12048
- B . . 5 - * , 47 P . A T B _§- ‘ R P
N A T T T T T S N I N gy
o v ? - 1Y, ™ N b Ludy A !
WAL T ZIN N VN7 IV 00T
yuogh A .Y by f de A 1 . .. 4 . , . .
v IR ] f p- N - © By gt T fe 'Yy % 4 ‘ s s 1 2
VT TR W Y L - SEEE EE7S DR ISR UREIE E5t Eoall =t SO A St ORI 1 {
R b B SR SOUR R DV PR dal i
- T * - EE I3RS ™ = oy ~ g < PR R 3 P Py LY K s
H Bk SRR o Lo SO TR SN IS S F O : B AR L ! U0e
SRS T N S N R . L I 1 ol e FY O 5 N v
) Py R R EN G S O O IO O s SO N R O R 2
=0 TN 254 I SR Y o ISR 1o d g I N 2 Y . ) - ; .
g PESERS v - - - - ~ 4~ - - + - - ¥
Nl s o I T S i I s KRR T - FEE Tl i . : Lidsied
S T b 4 B B = Fag 19 s . -
LI S5 TR A LI SO <o 25 K - P =i I i - | !
BN e T b oo e Tt T fote fomt Sprr a1 KM OS5 ||
PN 71 J U PURED g e s - . 4y . {. . i IR {
RN I o 5 AN Tt LAY
SR NN R IR - o'y 11, I 5 1 '
‘HI‘ sk P.OMn rM.. J B R 322 - u.ﬁ xu-— QE + 1 bt Sy « »
SIS ZEETE soram L Sl - RN 23] 5 =1, -l - . .
B e mb e = F e N E%8 L AN . .
2o1h Lot ee s Jonll IOIR SuEe et = eis bt ity b R LT I R N .
pive 4 - - - pibery - - .. - - R -
iR RN TN I N = RN RN £22 N e o R E [
=8 Sall AN O 5 R S =T LS MR A5 1
3 I A : T T = 0.0 8 IRk 3 TS - e o
EN N 1= = ¥ yy T
-3 py T - - £9 - - e <
o s Sus s TG JE ooy sewvs S 4p gh-u rv\‘l g+ 0% US98 ho oy rrl : N s
T HR (R S b= - 3 32l ha ! ZRE T [
pite s W soo i QES0 Ertald Lo S N . : .
BT SR et v e “ =~ e : r
ST g ] e | i i B - . e Y
Iy §intte el ey 4. + e o o . N
oy 3 Iﬂ'm. - 4, gss -.JH fass. mu .olu E= S 4 m )
Jxsae 3 4 A4 Lowd beeds o T ad IR . . L
3 - 223
FIHTT PO U X q £ £ o EFAhE ,
Jand phans & 1risrert il shees it s 2] 138 o deer
¥ + L - 3 ot X pees ad Ty freer )
: AT Rt ittt 5 Retyis 5 i g Ry S 3s: :
' pl hPes s i e 1§ 33,3l dugy fhe ¥4 pha g =N - pegde Jood 11.3,55% w33
. 2 JETes Iy e ar: T E3 St ARSnE ead pryyr yrel arres = :
301 ST SERST SIS pesd swed fye F38 Snase ibpud GRySE fogh 13 40 HRIR R IS R R ™ 4
ST SEaM L L gt fho ISt s i = R e 3! 1 et R b R
=Y " Y Preg Pepap e p= R T ST SN o At N iy o]
THIT jyie gpdt b T sseds §83 +1. 3 134t S35 anbdl p Bt 2Ll e )MA S3 EPO0Y Jig ) sird of Siad : .ot
- B THHE iR et a R g Rt et Rl 3 3 Ber TN N S T T Jpet s szt G dn i
4 prey o T T Tt = 11 = v e Sargu PP rrRe: T w1
HERLALHE IR 2 hess seas] M ffeseiss oot i B8 : Z NG G 33 =
pis et T b ‘Mﬁ fdspiadvigal s stodstns) wlx 3395 3s T s = )Y 3 I S i -
¢ " 253 = (2B R 4L PYTeY BBy g% rhesy o v e Srea P S o e 23 AFLSS MNe 3 *
ghs AT ST B v X BN AT | SREHES SR it 853 <H- PN VT A : :
nwmln.. BHEA IR I a s A oRE B ST AN | N S B 3 )} t3 N A :
Traoad o> o feresls ol T 1334 mrv Y - r N A Eea) o2 v ve < I3 MaD I ves BB * . )
3 A L sl R NG ARELE S 1 £ sl g e T,
HEN 1 H i G 1B G R NG ] el t b a3 FOEE Bletd s b7, 4,
= : T Tt R sy riral rarremass s pa Ty 3 o
533 B p BT A Yoty eI TLs I I3 s syl 1 st aiunat ol i i [
i ahpadrioh 151 SR L I i e e e o4 sl CHERE S S e nE
ey oY worition y ey ps T - § vt obd b |~ cfdeat g be e wbpo bea 43 . —nt
Resitirs - s sl ¥ o PR ek fRe it freti e 3 vet IR N IR B Bt Fa ] T B o
s etyeyiti HIgh Hand et Ml M SRl CHER SRt et ce LR bt B I et shbe) et Bt st Lo b EEts Sl I i+
.
b e + + e IsI N 4+ +rf~ 14 I b F353 EREDS fuesd bBS fu m Pt 32E 83 voats voehs FAE LS MEE trettesirine - ope
T = : FHe H RESSEE3ELE FEETT ERSE] EALLY IEEN £33 IS 32
{sfg3shis ey Jedtess: FEEt] Byt : e M st M s M o e ot O R B e i)
s BY 11 ety t<r o ¥ T M 3 pe seters Teadl] v ate Y L T e st HEd I Eans o= LECEE Tty et Taals SLaCl 1 1
3 323 t = : i R RN MRS NN £ JOUST N :
(TH fory peptt St 0 St 21 S ) : s I §tasoi ceacd LIzt FEFYs coes pghd JEie Eycaa sor ) MEsT LOCH] [ 5a ros sy AT Mol SIS ATET) Eoveh desss MESEH 7
233 SR o] SRS 00 fon T 33 eleire T : 3 TEEERE
3% ITH e B Eh R RSN TR
e % ; HionER : HEHIE: s et s i H R EIs M TR |
3 . - - v
it T aeils 1 T 113t T s rpsfiey 1 [ 33855 b3 BRI ety J
peits hits ‘i > < + > Mwwwi 4 1347 T3 1 e o4 e porss hST] Sl N
= % 1 = A=T3I002s < - 31
e EHiEEERE oy pe s i ot 45 M N %
st inses bes 3T 3+ t 1 e 1 t i 303 froad ped e f]
3 0 . Swng e 2 e ol
(3343 43 be =) 3 a3 21
i ey il d o h | e Bt e fedtigetinhainiat emtinhalelss
¥ s wo% peo-e £2S 3
+ HE Siistiaes: SEst b 2 jspessssiaifeny i3 Ty S 1 R 23 SREE 1331 $SEd Reses Ibses ERkSI b b IR
£ bav tased S sereitl 2 3 S28 fagegsrs pryssassigyd pregpseedbegit jaede3tty i 22 e pessinaits eetttivet Jikrs i m
B
2 e o - <
o & & - L [ O s
et e e L.
— e . -




! 1 HE |
.. L3 :

121 4ot o
[E=ns 5 3.1
ERIN N Y
s I 1. frt
= 5 [N B
=~ SeErarassn
o T E
i, T3 S 10

I8 e oo ;
st ficagis i . L B
SRS TTTR2 tenns spach sovy 1 1a0E
bl 3 ol Soly SoOU §uid P N Qﬂ 4 :
PR L2008 SO soagl (RO ! [ |
g Eead FERS TE FO SR R E2 i
b . .
i T oas
“‘ v .
b e HEETTE v ) - 1.ad
MR o 33%L, »Tu s34 T A : :
- )
PSR arpsaos P £ ) w :
j§24 .mx & A . .
pagy Bl ; Y R
= T T T y
wf” EOUEE CETUR 25 N T :
oad dae wod s gy - »- - . .b
) ET0N SOUN EON R AL ADBINERE IS N £
e Ha 1 . B . !
i X - s - LIRYs S r
H-- B IR R -
i f

v

: . {
. Ji1 B !
Bt lth 0N L5 \ ; A
PEe 0 ey gy = [eay aaury > s . o i
=23 BRI RESES ¥R e vl ol BiE i BilS !
iod terf Lo dnd il L ¢ = ]
% Sl B> sdooaty seed b i 2 By Lt .. X
. o SN ST b=ty It I A S BT I I P B b3 T
1 : Fs 50 AST Ly o4 eat v
Todnmi e e S e EY o R SN
= P21 RETEaRREeS pvte T .
e e AT I I et , § OOEL-.
Py I NI N PO SR 30 Eete . PR T}
2l C ooy i,
: i N L .

5
3

— -
.

Lyt e gt ok LTl & A 3 ™ o S Tt Moo 20 TR Al




Rtk St S : N

24 B R oo el B i -1~ Sl SRl R0 L us Rt &

. ; X !
. ; AR 1 N . . : : 1
n " T * T * * I
! ; : : . .
[ POUNUUE SUGE PN FUNUPI RN S NS
_ T 7 ] |
“ - - . EERY “
3 et : 1 4
3 T T
- v + )
Y] A O N7 S
A= =
$37 48 | ESIN I w
ol el el -3
fane P> T -
i,
N DY R a1 I AN
5 T ! teads.. RS . :
F00N PR DR EDENIE: R BB S
B SR IS e i FEEt FEONE ST SOS ST L0 LU TR 00
PryNs Sauns Shume et e
— + e .+ i - 4 *e - ¢ .
T8 SRR T I T P T
S5 W SR B . . IS S
ParEagan prands bas : n
NS IS E p REN L2
: o b, [ I I
) RN M '
AN N ST O
L : 18 AR SO i A
- PR by cfna 2 1 aE - . . .
1R U I - - LI . M
T ) RN s T D e, . -3 g !
- - s T
+ ! + : ' .
9 I .
o - s PR T . - - . I e
BEE RN R =t
NEER e
JE ESCE LI R e . ! i
1 B0 el PR T i s A
2. e ela ol
EEE T T - 08 Sh0NS B Y _Anwme
N B
IR RT: :
EERN OO I B
R3S T e o rees s
LS TERS M ' |
[Saes oo e
R Sxett NS v
TS 4
tH
pi3 fuas
oS L3I
B
1 i)
I
Huy
" Pt
PR 4]
2
Rpal .
3 ]
eres =
33
s .
A 9S4
L ozer y
Bt e 4
153 RSt 4
4 :
N
it st L
! st M
- RIS T
M - o ke 3.” 3 . e !
e M WIS sE s It s ol Lt
33 ived et i st RIS HEVH b .
-
r— it R == =
B ] B R ST T T TR I M
eiReri B 151 I <2s JOU IR
L.} [iTes BT H el T2 RS ics 1ovs ] RME A
=T Rt : ST LR R
s sl RERE L R T
Teals peeds St t T M st the et oot N1 It O
R IR MR T
eess it I ST b Hhess
Syt 31 I St d EaEs e
12ees IEe il Ihatd et 4y firve
Ry Y LS o e Py ety e e
L 3 = [ P L
3 ? Y EevRs toded s W E 14 Hian ¢ HM:
i3] LopEHE A RRp L e
I e
)iy s
HaHes ISt H
: iays
EP=s IYer vy
nif el T
Prishieds 3at PSS I X .t




TV - ST s . ; ;
RIR AN M I TR B S N _, ! M ! . Lo ; ! . :
) o “ <Y s i 1 ‘ { X ')
! NS B [ S { 1 i : :
— e ¥ <aN : K SRS JK e S
A . a AP i R ' : ’ o)
B T - , Ml T MO SO A : i ﬁ
L 3« S4 ok ANERERE RN B A N
; . - = ! H i 1 : * ' :
T - 7 : ™ Rl mel T : grmeeges e for A
u R A i: i i ; : ;
= - ’ I _ i : 1 N : :
B L ._ | NN M| EeNENEEERS gl
- RS y O X ; i i
0 CPal i oo . i ! H \ qa :
"] . o = ’ RN { H ' H ! S i ; LY
N A R . W e Lt e SR R S N
b~ o B i il ! i ! { i H N
"l i 5 ps y T " ) < by
SO I S Gl . R O O OO UL O O O T O O L O O O
4 T T _ N TN h ; i RN T
IS 0 /m ¥ i | /./ Sl A R I N L A A
! v }-a.. B n H i N ' q
5 - v - - -t ben rlblh'r 2 - !‘LI‘ * - b1 - M n : - -V'..hn - - n A
p ~xf N o s R A R S |
ol ST AN _ AN
0 . 7 T & 1 : : <
) ) N : | 74 : - : ! : i - B |
_ 3 RY R ! . , [N i i i ! : ! : ; S| @
o - A . + . 3 4 - : !
S T\ o O I T O RO D Y e
5 TN T w T O O AN O MO - 1
R l / ! =T ' ! | ,_ m ! " “ Y N [
‘0 S S S A ! -~ i SO A2 5 i - ! JSUTS S0 AU S S PSS S SURE NS ISNNN T % ¥
{ ) ¥ ‘"
a M ! / t i m , H m > . H. ! § s{ n
Lo ! / ! i M ! e 1 } H . 9 H : ! 1 m <M
“ \ M aRadndhg Sacths suaied Ganad - ] T 1T - - =t O AR " i el b AP hne tani - nhe-olii - - clf- o s* i
N ; T ol S i ! i NS . ! _ :
- : =\ . I I i y RN Tt ; : {
JM om.- * V i q FM M| . m - !‘3*. N i . L T B B {
- Rt e ] 1 * bt bt P 14
e | N AT g o . : T la ] i .
. i // w S.“ (453 ). M.. L)} M { M i ! ' : R * )
: 4 P Sy SO S SU. S S TR S SO . SN P SN SURSN SR SIS 4 ..t
- S - S E SN i T = . P
< | N i i ' . o “
7 , ; T : T X ' N . _ -
' _ I\ @ . < 4 2g i | : ; { i . ~ b 4
~ v : 1 @ -5 S L S N B ! o ; ; .
. ! ! ! LN ! L ; : _ 1 i ! . : S : : . : :
_ K , ! T o a4 . ! ” i i “ : _ ! i
‘ A (R S B S T YO LI . B O LA S e O S, an - R SRS
: 0 ; : 1 ; i E
: a- o i : i i 1 B ;

+

.:.5

U
i
|
¢ ol

I
f

35s
|
!
i
|
/
i
Rall: p
!
Nicimbr
holllis:

wrond xcefar wounsnfsnn

4 e émjcxfn

i
4
!
!
i

. '“"x""” P S




ra— vy N -~ . -
= — T ; T v ; FTHIDITIIAG ! :
R S i i : : Dolt B = R AT | i i
S i 42 I S IONEDURTIS SYCROVIIE ST SOV VU SO . S
k3 IR R T ' -1 vl : i eE i f gl : H
H N . N - . . N . t N .
; i v v : ; : LIV T U J mQtuw N m
Sl O 10 ; ! | . | : i A b ,
i v R S T 1 T T A
I It ; H 3 ! )
s o n . — * . - Y A . e ' - .. T - . . f -
TR B R IS R B R 8 R FERT R - Lo 49 qavy
DT Ay - R = i SR R L LU B AR Al CE
t LA IR R S B i N oot - R
- < - * - +_ - 1 . o . - B .
- S A4 N B BT 20 S W b
. o T i PSR PO fe I Ny
- B - R K R u~b ren . 'tx’. n + ..v 1
15 T EONE SE T PO S apt i op ! S TR trol FPO .
. RS N S S D IS AR N 0 I U . o
JUORE CLO COO oy S - - :
i ORI ST O TR
- I .. 1, AR Pl e mi S B S T . . E . 1. . ..
- s - - — — - e - ‘ll -y .- e
n e HER SO e L R S 5N S S 1 e .. hN ! oy
X TS T bas T y g R I X I I 7 5
. Ty bt S e HE S0 IO I . TR K i X AT
S O S A SRS B TTTER LR DO COEE OIS JRRN VRN SN PR ) THEOROTY
I S P50 U sl R T T I TR 1 L . . N R
=t g T IRTIE IT) — e foes e s I T N N i R MNP 1 ) T
N P [P O S poay e ' N ]
, i . [ IR Lot fer . R . .ll.nJ..:UL .
; I R, i L. BN PS Bl T Bogp Ao e : | g I
- . “ o e vf H I AP S 00 04 : Fh
‘e - -~ 4 S -« l.kh- s 1 Beww v - - ~ > I’ - - 4 L hes - "
T N T e 1 \IURE EREE2 SR E el S SR o~ v IS ™ T 1) Nlbh
) S = iR AL : 0 ;3
4 < T IET=TOrTa 12T P ] - JJ ofd,..
, . FRLLI I 1S 5 - . B .
. : Shrogrs IR R
“f ¥
ST XTI ELu T T T
e dee fe : “Hn, ..A Foded upmd' EER O
: - X G < : D
e - S NS P T R h
Nt VR 5 Fd bk . o
T 5. .t T
T JREPE PR BN S FISS SE o34 1.0 -4 .
- - e e bal N Sad podd b PR - W PESUFRIDY T T
9 B R 3% M 31 Fids
bt ot S R NSty byl i n
Trory o o IS S i EE TR U s YT
- NS OO L 8 RPN e B R Q' ¢ H
P bl Jig oot buee XL Qg
FEER R3S EEStE RN NS 32 IR I 1 SR T b ~i 9
SE SORE IR TN ikt B L] Pty paithnipy - 8
T DS LEES EEO RS C3 R IR I TS 3 17 I« v
e T T B S, 1hse bt IR 8 [\
P EREE L3R TTRES fo= e vitferasfiilt nlnh o ~ R
Tt FEaet ONE1 Fet ST IEL] IITTaee N '
o Eaped iRt B SHER A :
I ser Favmals Jubises 2 prsvel w o Jowibores 3 «
arapr 1552 3EkkE KR 55 aes RIS w ¥ o
I P S I It o ls 3% rrut [N
FoTRt Rrars Funs: aoe ITTe gaw roe prses TR}
DA T - ‘ nmu .um. e 348 Ped NG
EPE ST S PP . Copignet 3353 i Y
w v uth .t a e - Ay
Ioyagentt PrY 5444 el
st i Ie= 1535 I3 ts
T ,
: B
e 4 1k
B PP IHHIRE
it = 3 it 1
ety T aeer i T
<] o3 85ed] BiTes s jiet . .
b . #d 4o - oy L nd 4 - . L ~xs .
R R RS s 1152 B BHEIREN N > X E . gy uak .
iz i-I8 Brldd destd diel Potd predygety 1132 JS NS DUSE IS IR TRTSE S0 TV O o e j
B3 e HH IR =3 R JENES Sl Sapeeegrab oty - S I IS I S ‘ Co. J
sifieinfasiit, [Eond c2E ot . o . f
st itere rae i fn e b Ity Lot fae s o It I I R B RIER L . . ,
SO] FreR T STl ALzt St I R Il T4 afrreef wisf tr g oo N1 IR KX 23 M-St IR L ST O e . Py m . !
JEIE LEOE NI RYs BEdy I i, ] < : : . . 4. 4 edt.
5154 Ied LS MG Fre Bty s g . nr . i . B ,
P 4 T A TE 3. 8 < 4 B FE R ) A O R e i TR S
[CTT TR R Il T 41 . PR W 9 JENE I B . s I 4. o
-
L3
Getimio s :




THE ! ot . . N
g 00 I S B ¢ %, : ™

.uowvd SPUCDOS ¢ 333301 OY3 JO 2UOD VEOU SLIIDOTATP oY UL
anrey redrweydew v (erwidarn) gy "V NITOF U 30320y

dsyy+o3IN @ uo paayj usaq sey @ /23 9°g1 wo nswnﬁu.ﬂs
A:.H T Zv 991D waif Jo Idtweuray ayj) Lq pojeIpeI IALM

. ZT A 05 03 pojerdosse piory snoubew 05 3Jo. 8 Juduodurgd

ooy} oy Jurangedwi 10§ uawdinbo jeyd0l v TOVELOAY

MZOH.H
VIINQWWISOETAL, .sda QMDD.HHF TVNOILVN HULNED
. . B suoryeIISNY{L PUE uamd.w

v 1961 uonﬁwuaem _
Jozzoo.s:u D Ang pue g %;Sm ﬁsﬁﬁu 4q
Q.H 2O0Y h@ SN A4 ZOH.H,..\MQ.QN TI°A JO MAD.HL
22U uuomod awougoeh
wni3{og .Suunbamm. - ooG.«( ueadoansg .vcmﬁﬁou
yuswdoroAa@ pue ysxeosoy ary .oouo T ATY §93BIQ vOoab
@m,\-smov 19 iV,.u 39Eiu0D
oN VILEV

I337e BpuUODIT £ 3VYI0L DY} JO OUOD 230U DIIIDOTATP Oy} ur
fnyrey [esweysow v Am:.:muCC.Q. FYV NI Ut 39300
&3&;052 ?'uo podry uoaq 'y n\u 9 ‘g1 uo ao3Buryseyy
YT °N) ¥o21D urtf 3o IdPruIsuey oy3 4q pojeIpex saem

99y 2y Suranseswr 1oy jJwawdimbs jax30d 7 1 TOTHILEAV

: *SNOILL

STANLIAT TVHOILYN TELNFAD

. suoRIisiyit pue saded 3
1961 uvaﬁoﬁmoo

Eozzomziwo Ang pae quVAVS uenstayo Aq

S1LTUDO0Y IO ASN X g NOILVIOVY *&Z°1° A S0 AANLG

HLZU onomvd., Tedtuydey

wnisrag ‘SIISSN G ~ 991330 uradoInm ‘purwIuIo)

usdoraaq. pu® ydxe989y] Iy ‘90I0F ITy 93BG poIUn

Y OINAWNO DX .HJ.H.

oM S.anw

M kv e vk e s o wegae e o e Mp s < aoe

JTCA s 0} pojerdosse, PIP1y d1jduSew oYy jo syusuodwod:

9t~ ANmov 19 J7,.Ww3denuon

I03ye 8pucdas8 £ 390X 3Yq3 Jo 9u0Dd 3LOU DIAIOI[OIP TYI UT

danyrey reswreydsur v Amugmuﬁs m J°V NITOF ut 3020y

dsy-oy5IN ® uc paayj-us9q sey u\uﬁ 9 ‘g1-uc uojBuryse sy
A.,:IA N) 221D wiryp o IoyTwasue) oYy Aq PIJRIPRI dARM
S & > ‘043 03 pogerdsogee prory snoudety 2y3 yo sjuwoucduxsd
couﬁ a3 m&udndvnu 103 Jusurdinbo uoxuou 4.\ Hoﬁﬁa v

CNO IL

*VOINQRRODHATZL 1A.H NQDBIF. .HﬁZOHHAwZ S JLNS pO

L unoz.m.nuosﬂﬁ vcu zofed 3
1961 uaaﬁoumca

' SIONNOSWVHD ?0 pue QEYAV.E yensays Aq
oA JI0 A:D g z.oﬁiadm 'ETCA IO Lanks
l.N.: uuomom mmu....nﬁoo.a
, gmwﬂom ).H-\Ramub.ﬂpm - OO.HHHO ﬂﬂ.Gm—OhﬁJ. .mvgﬂEEOU
juawrdojoAa pue zoumoaod any .mouo ..~. any aour» poyun
en«. (250) 19 &V.u U0y
o1 VILSV

, SLERIT

I3y OpuUODIS ¢ IN[I0I Y3 JO SUOD ISOU ITIFIOYIIP oY} Ut

2anyrey [RdTURYIIUr v (LIMBITA) ‘€ I 'V NITOI U 19320y

dey-o3IN © Uo PAIry udaq sey 5037 9 ‘gf Uo uorburyses

‘(1 N) %293 wif Jo Iarwsuey ayy Aq pPajeioua aaem

‘I T A 943 ©3 pPoeIdOSSE Prary drjoudewr oyy yo susuodiuod

‘29ay3. oy} Buransesw JoyJuswdinbe 30001 v : TOVHLOV

SNQIL

d TYNOILVN THLNID

guorjeaysnyr pu2 safed 3
1961 3aquaydag

SIONNOSWVHD 4nS pue QUVAYS Uenstayn Aq

OY IO ASN X9 NOILVIQVY "I T'A I) XANLS

7L2.u 320day (eotuy2ay

umi3rog. ‘e1m m.denq - g ucadoansr @cmﬁﬁoo

juaiudoroad( pue nuudonuﬁ Ity ‘ad30d ATY £93'IC voﬁcb

9€7-(259)19 IV, 39EU0D

o1 VISV

LYSINAWHNODETIAL Sd STANLE

SLEIND

[PORCIIURRPIN | SNV NI 45 et

[T NPT DT PP SRRV VIV Sy [TV




Heal

*UOTIFRFUDWITIDARD JO DUVAT} DY IB {IOMA JO IN0 SEM

Inq uosoyo 38Ty uddq sy SITOIVNIY Ul I0)TmIsuedy
*5°g N/ TOPTWISURI) ST JO TV NITDW 93 20UTISIP
m o8aer oyj ©3 onp rom Lada sem 3o0is wirp wcly Teudis
« oyj se juejroduur 5I011 SE 2UOD DSou Y3 Jo syuotudinbo
I2Y3O 92U} YIIM SIDAIIIIX i T A 2Y3 JO 2DUSIDFIDIUL
agaer ® umoys sty Juowdmbo ‘g T *A Oy} JO MNIOoM JC
SpUOD28 20IY3} OYJ, ‘POPIOIII 2q O UOTIBWIIOFUL Auo a3
tooq STy JYSITF OY3 JO SINUTW 3911F 9y SuUrInp-praLy °n
-oufew YIaED oY) SUOTE 39NI0X Y3 JO joodse oy3 uo vIeCT
l*uonyeyUoWTIddXD OYI JO oW poagrwoxdwod sey Surary oy

G
suorgRIURWITISAKD JO DT} OYF J' IACM JO INO TEM
- 3nq uogoyd 3531y USSq IBY SITOIVNNY Ul I2RTWSUTI}
‘Geg*N ‘IopTwoue} ST JO FOT V NITOT 03 SIUEIOIP
o31e[ oyy 03 Onp eom AIoA GEM OOID WL w01y eusts
oy3 st jupjroduwir oIoux g® DUQD dgou Jyj Jo sjuowmdinbo
I9U30° 9Y3 YIIM SIDATIIDI. " ‘T °A OW I° 2oudIPIIIUL
a8ae] © uMoys oey jududinbe “T°TT°A OY3 JO IOM O
gpuod2g. 00ay} 94y °pPopioddx °2q. 03 uoryEwWIIOyuT: A{UO 9Y3 .
uooq -fey IYSI[F O JO OINUIUL JVITF Y. Butanp praty on3
~ouflew yIxea o4y Buoye 390X Y} Jo 109dge oy).uo -eyeg
. w.ﬁwun.mﬁwuo&mm, ay} yo jootu; pesrwoadwmod sey, Buiary oty

——

e

4 <

-uorgeIUD WILIOdXD JO D} Y’V JIOM JO inoc sem

jnq wdISOYDd JFITF Ud9q oey, SITOIVNN'T Ul I033Tmsueay
*§°G N ‘IoprLIsuTiI} STR Jo ‘g 'V NITOH 03 29ueisIp
adaer o2yl 03 onp ifeom Axsa gem jyooID. iy oy 1evdis
oy3 st juejroduwur 2I0TA SB dUOD agou o Jo sjusuwdinbe
IOYIO OU3 YITM SIDATOOOX *{TIA O3 JO 2dousavjIoIuL
o8axef ® umoys sey juowdinb® g 1A 943 JO yaoas 3o
SpUODdS 92ayl SYJ, ‘POPIOIDI 99 O3 uorjeuizoyur Afuo a2y}
usoq sey JYBI[F OY3 JO dINUIL ITITF 33 Suranp pioy °on
-sufew yjies ayj Juore 393d0I O} JO joodse ayj) uo vaeq
-udryejuditurxodxod daYy3 Jo jsot postuwoxdwod SE Y Sutaty vy}

-~
el

‘uoryejuoturzadxo Jo SWI} OYF IB MIOM JO INC SBM

Jnq UaSOYd 3ISITF UDOQ SEY SITOSYNN'Y Ul Ioprursuedy
‘g g N S IoWPTWISURI} SIYY JO 'V NITDT 03 9ouesstp
adaer oY) O3 ONp YEIM AI0A sem 3991 wif wogy [eudrs
ayy 5T yejrodur SIOUW ST OUOD DSOU dYYF’ jo syuowmdmbo
"+ XOY{O-OY} YITA, SIIATOIDX * 5T *A 93 JO. 9OUDIDFISJUL
28xey v umoys sey juowdmbe * T A 2Ys Jo dIom 3O
Spucoog d92ay3 aYg, *popI022x 2q o»,comuwﬁuoﬁaw Aquc oy
.. udoqroTy IYBITF Oy JO dInurwx 383ty Sy3 furanp PIATI o1
-sugeuwr yaes Oy Buoye Yol oYy Jo 1d2dse dyy U0 vieQ
-uoryzsuswITIodxd ol Jo Iowr pestwoxdnod seyq Buriy o

»

ay .
! +

o




