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OPEP.ATION GRAPPLE-2 

IN'l'ERD4 REPORT 

GZ/17/WI 
GZ/18/RM 

!:ART 17. 'lfEAFON IDSTRll11Em'ATioN GROUP 

pART 18. 7."EAPON MEASUREMEMS GROUP 

1. ~roup Tnska 

The telemeter waa alao 
as,embly; hence the 

ated in the \VA Are11 at ChriatmM 

WM Group was responsible mainly for receiving the telemetry 
translblasiorul ard converting them into permanent recorda from 
which the desired. information could be obtained. 'lhe Group was 
situated at C-Site in the forward area of Christma8 Ial~ 

~ransmitters •ere fitted in balloon rounds by CC Group • 
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Taaka for Ballocn Rounds 

!M2 Telemetry reooroing~f o erating performance of 
the weapon firing circuit and e~ the instant 
of firing ot balloon rounds·, . ovision of._.. pulse 
monitor displl\y in S2 (a-Site) for WF(B) Group. Use of this 
equipment for calibration and testing as required by 'NF(B) Group 
during rehearsal& and ground testa. 

WM6 Measurement of implosion time as lillliiillk and a,ls.CI 
by the cut in telemetry carrier during the 
pulse. 

Tasks Common to Air Drop and Balloon Rounds 

_m Recording the light flBBh and determining the time from 
first light to first minilll.llll for rapid usessment of yield, 

WM8 Operation of electronic oontrol equipment ~sociated 
with cameru of PS Group at C-$ite, on behal.f' of CC Group • 

.. 
Observation of wa.xill!Uln fireball diameter and duration 

to by pinhole c'llT!erl\ for rapid assessment of yield. 

2. Group Composition 

Gr6Up ~~&:r 
l)eputy Ol'Oilp Leader 

(Photographer on loan rrom PS Group) 
( tt It " ) 

'taP SECRET 
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GZ/17/RI 
GZ/18/NM 

3. Brief Description of the Telemetry System 

3.1 'l'he P.M. Channel 

slowly varying voltages, vthich represent the 
selected in turn by a rotary 

or histogram is used to frequency 
modulate a sub-carrier whieh in turn 
modulates a reception and detection the 
histogram ia on the screen of an oacilloaoope and uaed 
!18 a monitor at the Control Desk !l.l'd elsewhere. The twelve 
chiUUlels assume levels characteriatic o1' the state of the weapon 
at v't.rlous time~. 'l'he histograms uaed are shown in Pigs. 5, 6, 
7 and a. 

When recordinga are required, the time b!Uie is switched off; 
the diapla,y then aasumes the form of twelve bright apota on a 
fa.int vertical line. A recording film ia moved continuously 
110roaa the displa,y thus imparting a time scale to the reeultant 

Ex:traota trom are shown in 

3.2 The fulaa Channel 

High Speed in.form'il.tion on the operation of the firing,
1
••• 

circuit is coded in the form of pulses ~ich modulate the • 
carrier, siaultaneoualy auppreaaing the t, 111 ,aub-carricr for abou' 
a millisecond, These pulses are displayed on s. variety of' high 
speed oacilloacopea and photographed • 

The nrunes an:! functions of the pulses follow, in the order 
of their occurrence. Not all pulses I!U':l used in all weapor.s. 

Code Pulse This is 11- d'.li'ation pul.:!c generated in 
the telamater when triegeroo by a voltage pulse occurring when 
the trig'ltrons are pulsed • 

Current Zeros A short pulse is tr!U'Iami tted when ea.ch of the 
two trigatrona starts to conduct, The pulses are separated by 
a pre-calibrated del~. 

Erd Events A abort pulse is transmitted when the first 
detonator fires and a second one when the last detonator tire~. 
A pre-calibrated deloy-<:able delB3a the second pul.:!e by el>out • 

• relative to the firet one. 

A stepped pulse waveform generated just 
ua~litude calibration of 

when-- equipment is uaed. 
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Auto-<lbserver Results 800. Other Infol'nl8.tion .. 
tn the llata of results given for e&<lh round, 1111ch in­

formation auoh ~s dates, times, position Of burst, aircraft 
nl.llllber, eto. hea. b~ea.ainoluded for completeneu 01" because it 

5. !Jae of lbldio Plaah to Determine Implosion Time 

~ use of a tuned '!.erial and .-.. amplifier, a high 
frequtnoy cot:~ponent of the radio f~ed with telentetry 
signals and followa identical circuit p3.tha, finally appearing: 
with the end events on a. spiral timeba.ae, The time f:-IJI:I first 
end event to .. radio fluh can be reAd off direct~ 
bette!" than The pulse ah~.~.pe ghen by this -
component 9.ppears a 'lar to a sharply differentiated version 
of the full radio-flaah wuvctom, with all peaks turned-
by th~ action of the IF strip detector, lienee a clear indiCAtion 

waveform.-

6, !!eaulta 

'l'e.blea of results for the various pr~tioe and live roWltde 
in the chronological order in which they \\'ere fired are given 
in appendices A1 - A15 at the end of ~his report, 

lt should be noted that telemetry re•ulta were obtained on 
~ other balloon rehearsal trials, inol~d1ng testa prior to 
Operational Rehearuls and live firings, These have been omitted. 
for br-evity in this interim report. 

~SECRET 
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7. 3 ll Group EQuipment 

The sh'l.ring of Mr. -efforts with WN Group resulted 
in sor:te hold up in the prep:1ration of the nt>'W telemetry building 
in the .VA area. However, at the conclusion of' the trial one 
station w~a o,erationAl nnd the other was mechanical~ complete. 

7.4 WM Group Summcux 

:.:.~ J.i. • 
.. • • " jjl. • ~. • • f - .. • • f • 
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7. 5 ',fM Group Difficulths 

A. major difficulty encountered wns in measurement of short 
firing circuit time interva.la, th.b being due to the poor pulse 
shapes obtrdned for current zeros Slld end eventa • 

7.6 Quick Yield Estimates 

The time to first minimum, and maximum fireball diameter 
meoaurementa, the lt\.tter by pinhole a"'"'"" ..... n'"'"·-· .. 1:1 

oo•:&Iruon tor ~u live rounda. 

nee ere producing 
as , but accomplished over a gre11ter variety 
of more precisely defined wo.vebi.IJ'l'Le, it is reoollllilenied that \¥1( 

Group ce:we expending effort on the mensurement of light intensity • 

It ia 3lao recOIIIIIended that the pinhole camera be used u 
a simple ani reliable means of visual observation but no seriOI.UI 
attempt be !t»lde to use it A.!l a measuring instrument. 

7. 6 WM EQuipment 

A cona14erable replacement pro~ramme has been requested tor 
future triw in order to overcome some of the deficiencies men­
tioned above: to replace equipment which wna provided for the 
original Grapple am is nol'l excessively unr¢liable; and to 
hArden the "one-off" desigrus which were improvised in the short 
tilDe scale '\!lowed for subsequent triw • 

:ooP SECRET 
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Of'ER.t..T ION G&PPLE-Z 

./IR'WDIX 1. - T@LES OF RESULT§ 

h1 Results of Telemet;yMeusuremsnts & Related D~tn for Be~loon Rounds 

.J.1.1 Genern.l Do.ta.: 

1.1. 2 

Weapon: Pe~mt 1. H.E. 
Date of Trie.l: 1Q/8/58. 
Type of Trial: Ground Firing e.t HE Site approx. 700 yd 

avuth of BJ •• 1 . 
Time of Firing: 19.15 • 
Cluud cover, npprox:ilne.te. Clear. 

4dvance Telemetry Calibration Data 

Tra.nsni tter T2023 Serial. No: Link a No. 7: Link B No 
1. Carrier frequency: 1. (Sto.tion S2G) Link A 
2. Co.rrier frequency: 2. (Station 82W) Link B 
}. Code pulse duro.tion at 901' e1:1plitude, 

f~quency 1. 
4. Code pulse durntion at 9~ lliilplitude, 

frequency 2. 
s. Transmitter dela,y tJ current Ztlroa 
6. Trnnsmitter delqy to 
7. Tl'l.lllSf•litter deley to 
8. Sub-cf~ier frequency 

Encoder T2024. Sc.rilll No: Link 11. No. 1 : Link B No. 6. 

13. 
'\4. 
15. 

event scpurntion calibration 
t 506 Serial No I 
t 523 Seric....l No 

t current &cro to 

(i.e. code pulse to 

-

.. 
J.1 .) Uptioc.l lrloaaurs::menta 

NIL • 

-- 7 -
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A1.4 Measqrcmcnts from Tel~et[X Trgpsients 

Fi:rinp Circuit 

End ev~:nt separation (probable t link B only) 
End evf=nt separation during simulated f.Ulaes 
End event scatter (doubtful r.cc~U"·: .. cy) · 
Firat current zero to first end event, 

corrected for del~a: 
•eode pulse to firat current zero, uncorrected: 

Code ptiae Jur:~tivn :1ttiiiillii 
frequency 1 • 

Code pulse duration at -~ 
f':requenoy 2. 

Ca.rTier frequency 1 • 
Ca.rrie:r frequency 2. 
•code pulse to C,Z, when fired on­

Osrrier Peraiatenc§(LMp1osion t~e 

J'irst end event to telemetry carrier cut-off • 
t'requency 1, 

Firat end event to telemetry can-icr out-oft • 
frequency 2 • -P':l.rat ourrent zer0 to 

Firat current zero 
(Corrected for ~el~s • 

(Corrected for d&l~a) . 

Transient peculioritiea: 

--
-Not obtained 

1. The time from code pulse to ou:rrent zero ia extr110rdi.na:rily long. ». 
spurious trip of the oodo pulse eenerator is indicat~. 

2. It is thought thc.t n ver,y 11111all first end ~vent can be detected on one 
Tektronix record •· ;1.0curntc time mee.surEI>1ente of this ptiae ore 
not }Xlssible. 

~ 
~&ISiRei 
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J. Nu-pulst:1a vrere received fro:n -at arJ¥" time. 

~. The stairccse ,_.ecreuae.:l in unpli tude tlmJugh:.:ut the firi.ng sequence 
until tht: aeeunJ step waa barely visible above the base line. l.lthmlgh 
._ o.pp~>L>reu to fo.ll in etnpll tude aa well, the tw:J~ Jid not 

(,.eorenae equally, civine 0. spuriously hig.h value for--wplituJe . 

5. 1~ large stll.i~aae sho.pe.l pulse of ubout - duration a.ppe(J.red 
- froru the cc<~e p>...1lae o.& the tde111eter bro.<e up. This caused some 
dj apleys tu trip agun. 

F • .M. Recorda 

4lllllllllltintegruted outpute QXe given in the nbove table. 
General comment ~ apeci41 remarks follow. 

The recorda ~ur nonnal except aa follows. Control awi tchillg steps 

o.t ... , -· -· , -·-and. cause: cross tulk on the line d.c. displey, and at the some time put notches in the "S&fe/L:! V-3 11 

level. These notches !:lao uppellr on the radio telematenu F.M. d.isplcys . 

- SECRVf 
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CZ/17/Wl 
CZ/18/WW 

; k2 Results of Telemet.t:'l M~:;asurements & Related Dnta. for Balloon Rouncls 

• . 

. . 

. , 

J.2 .1 General Datu: 

J.2.2 

W'ea:~<m: PennW'It 
Dute of Trial: 

2. 
16/8/58. 

Type of Trial : B:..lloon, Scientific Rehearsal. 
Time of Firing: 

i~dvance TelEmetr;y Cali bra.tion Datu 

Transmitter T2023 Serial No: 
1 • Carrier frequer.cy: 1 • 
2. Carrier frequency: 2. 
3. Code pulse duration at •••••• 

frequency 1 • 
4. Code pulse duration nt •••••• 

5. 
6. 
1· 
8. 

frequt:mcy 2. 
Transmitter delQY to current zeros. 
Tronsmittc.:r ileley to end events. 
Transmitter dt;ley w ---~lses. 
Sub-currier freque~level. 

Drifts IIIII' to stabilize at 
Er.coder ·T2024 on WF' encouer Serial No; 

9. End ~vent separation calibration 
Current zero dela_y cable S&rial No: 

ent zero separation calibration: 
t SCJ6 Serial No : 
t .523 Serial No : 
O'.l:rrent 

(Code p.Uso to 

12, Staircase voltages 1. 
2 

1), 
14. 
1,5. 

' 4 

on simul;::.ticn 
tion vol tege 

~.3 Qptioal Measurements 

NIL. 

h2.4 Measurements from Telemetry Transients 

Firing Circuit 

Current z&ru separation 
Current zero scatter 

simulated pulses 

Nominal 
It .. 
H -
----• volts 

volts 
volts .. -

End event sepJJ.ra tion during 
Code pulse to first t 
Code pulse durntion nt 
Code pule~ durntion nt 

frequency 1 • 
, f'requency 2 • 
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' . . . 

•}'6f 8E8ftliT 

~ 
First current zero to 
First current zero to 

Transient peculiarities: 

G'l/17/VTI 
G2/1a/WM 

1. Two....._.oeaaed to ptise durlng the trial. 
2. End~ were quite inadenre in size. 
3. At fire, ourrent zeros were leas then of required size; 

... ' • c.; ; ; ; - • - ;. all 

F.M, Recorda 

---integrated outp.1ts ure given in the above table. 
~~ent and special remarks follow. 

F.l!. reoords nonnal • 

--11 -
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G.Z/18/WM 
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A3. Results of TeL~mctry Y.easurcments & Rohted Dnta for BIU.loon Rounds 

A.J, 1 General DA.ts_: 

We<~.pon: 

Date of Tril\1.: 
Type of Trial: 
Tillie of Firing: 
Cloud cover, approxim~te: 

F-enl"lll.:l.t < 
18-19/6/Sc 
Operational Rche~eal 
08.50 
Eight eighths. 

A.3. 2 Adv!U'lCe Tel<Jmctry Calibration Da.ta. 

A3.3 

A3.4 

'J'riU'ISm.itter T2023 Seriu No: Link A No. 
1. Cnrri~r frequency: 1. link A 
2. Corri~r frequency: 2, link B 
3. Code pulse duration at •••••• 

frequency 1, 
4. Code pulse dur~tion at 

fretiuency 2, 
5. 'l'rMSJid tter dt:lay to cu.rrent Zer<l8 

. 6. Transmitter del(\)' to~ 
7. Transmitt~r del~ tolllllllllliJpulscs 
tl, Sub-cnrrier frequency at t:nrth level 

'IfF encoder Ser~al No: 4 
9, End event sepnrn.tion c.Uibr!l.tion -

Current zero dol9.1 ca.ble Serial No: Link A 
No, 4: link D No. 3 • 

10, Currcnwc supv~tion ~ion: 
nk A , link B tllllllltSee noto ovcrl~af 

t ' · al No: 

13, 
14. 
15. 

Uni.t 523 SeriAl No: 
t current 

Qptica.l mel!.!lur<.tmsnts 

Nil • 

It.<:Murer.lentl! from Telt:.:tootr;y TrMsients 

Firing Ci!."Cui i 

Current :'\ere separ~tion, lir;~ link 
Current zc<o scatter ~,........ 
Erx1 event separntion 
End ~ven' ~eparation during simulated pulses 
End ev~nt sc~tter 
First curr~nt zero to first end event, corr­
eated ~or del~ys: 
Code puhe tG first em ~ccted: 
Cod;; p•..tlse duration nt --, 
frequc.:ncy 1 , 
Code p•J.1.$~ dur'ltion 'l.t 
frequ<ency 2 
Sccoud current z.:.ro to second V'lporisation 
t'ulse: 



.· 
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I 

J8f OECRJia 

~ 
First current zero 
P'irat current zero tc 

GZ/17;\VI 
GZ/18/RV 

-dl'tta: Typical EtXamplt!a of var1aticl)8 of~timea 
are liatod b~low. A del~ correction o~ 
should be applied to each. - · 

F. M, Record• 

---int~grated outputs are given in the above table. 
~ent and special rem.srka follow. 
P. Jl. recorda ~pear normal. 

• Subsequent to the trial 1 t wa.a found that the current zeroa 
were inoorrectl,y cabled, so that on link A one current zero wae 
tran.smi t+ed wxie~ the other current zero on link B. 
Hence the figure represent current zero d8lq 
cable calibrations er very re stic conditions. Current zero 
scatter was obtained by measuri 
to tirat erd event on each link: 

'i8P 8158Rliiu 
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J..4., Results of Telemetry Measurements & Related Data for 1\o.lloon Rounis 

A.4-,1 ~neral DB.ta.: 

'Yeapon: Per.rumt ~ 
Date of Tria.l1 22. ~.58 
Type of Trial: B3.lloon live Trial 
Time of Firing: 0900 
Cloud cover, approximo.te: Su-eightha 

A.4-.2 Advance Telemetrz C~brationData 

Transmitter T2023 Serial No: link A No, 2: link B No. 1 
1, Cnrrier trequenoy: 1, (link A, 
2. Carrier frequency: 2. ( 
3. Code pulae duration at , frequency 1. 
4. Code pulse duration at ' frequency 2 • 
5. Transmitter del1:13 to , 
6. ~lllitter dela,y to~aven e 
7. Tranami tter dela;y to pulses 
B. Sub-carrier frequenqy at earth evel 

WP encoder Serhl No: 4 
9. End event set:~aration calibration -

Current zero del3,1 cable Serial No: link .A. No. 4; 
link B No. 3. 

10. Current zero separation calibration: 

11. First current zero 
(i.e. code pulse t 

12. Shircl\lle voltages • 
2 
3 
4 

• .u.n>·«>e on simulation 
ion voltage 

event to firet gamma 

A4.. J Optiaa.l Measurements 

Mui111.1.r.1 fireball di9.llleter (pinhole camera) 
Time from first light to first ruiniJ1LIIIl, red filter: 

A4..4 Measurements from Telemetry Transients 

1'1ring Circuit 

Current zerc separ~tion 
CUrrent zero sc~tter 
End event aep~~tion 

link A-
End event sep~ation during simulated pulses 
End event scatter 

link B 

Piret ourrunt zero to f1rat end event, oorr0cted for 

Code pulA e to ftrat end 
Code pulae duration at 
Code pul•a duration at 
Cerrier frequency 1. 
Carrier frequency 2. 

deleya: 
corrected: 

frequency 1 
frequency 2 

First current zero to its waporlal\tion pula e: 
Second " tt " " " , 

•• iliilllii 
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•J!t!lf BB&RiT 

-
Carrier Persistence/Implosion time 

Firat end ev~nt to start of r~dio rlaah. 

-
GZ/17/NI 
GZ/18,/.iM 

First current zero to Stairoa.se a.t fire: 
First current zero to-a.t a.mplitude level with 

2nd step 

-

width, from cut off to ampll tude level with 
2nd step • -

At 
tl,1e 

cxceedea amplifier linearity due to a fault on 

FM Recorda 

--integrated outputs are given in the above ta.ble. 
~mment and specidl,rem~ks,tollow • 

The records are n~ from the failure of channel 9 -
-Bela;y) to riae at--

Telemetry: Notes 

A radio flash signal was superimposed on all telemetry records, 
'n'lia somewhat obscured any carrier out-off points, but enabled im­
plosion time to be determined accurately, 

ziA'( [JiiRiif 
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GZ/17/WJ. 
GZ/18/NM 

1.1.:;. 1 Gcm:rn.l Da tn 

·;iecpon Burgt:e;, 
bate of Trin.l 18/9/58 
Type of Tri.:U Full Dt:tona tor Firing, ( ? .• '?. 12) at l!eit:,h t 
Tir.n~ of Firi!li 14..00 
Cloud Cover, .. pprox twv ei!Sh t.hs 

Transmitter T2023 Serial No. 
1 • Carrier freqm:ncy: 1 
2. Carri~r frequency: 2 
). Code pulse duration at 
4. Codu pu.lse duration .).t 

, frequency 1 
• frc'1uent:y 2 

5. Transmitter delay to current zeros 
6. Tr:ms~itter d~Jhy to~ 
7. Transmitter dehy to--pulsef> 
8. Sub-cnn•icr frequency at e!U'th level 
9. End ~vent separ~tion calibration 

WF encod~r serial No, .:; 
Current zero delny cable serial No, Link 

Li.l'\k e 
Nc 1 

Current zero separation cn.librution: 
No 2 
Link ,\ 
Link B 

11 • 

15. 
11..,, 
15, 

Pt·edi 

Nil. 

P'irir.g Circuit 

Current zuro sep:..ration~ 
Current zero scatter 
.End event sepnration: 
ilid avent l!cparation duriJl& 
.c:r.u evtn t ::~en. t t~r 
First current zero tc first 

for dele1ys: 
Code pulo" dura.tior. nt 

<:vent to first t;ill!'"'l 

Link •• -

Link •• -­
si~ulnted p~ 

(,·nd ~vent, c-·ct 
Link ... 

frequ.:mcy 
frequency 2 

~ 
r..:odt~ pulse to i'irst current zero: Link "- Link 
2nd current ;-,ere e~e to end vo.pourisntion pulse P'Jo.k: 

Link ;,. 

Cornr:Jents 

'r'he t;r;r.err.d. ~<h;1pcll .u;d Olllpli tudes of trn.nsien t. pul::>e s f!· '-'•fl lhe fir inF 
<::ircui t Gi..l.lli'J)t b-.: p.:g<trued .:.s ideul fo•· .-.cc1.u·il to ;n(;.'tStLr"u•en t. 



• 

t 

·. 

••• 

- F.iist current zero to Staircase at. f.iie 

-
Sequence A c 

FIRE 

Last 

Last but one 

Last but two 

Third 

Seccmd 

·First 

Visual report u.t 

Visual report at 

D All .. 

,!Ji 

-
Ccmn:ents 

From 1st C.Z. 

*Normal pulse 
width 

ThP. abov~ figure$ are for dcl!lJB!'rom trip to 
t.'ley are corrected for telemetry dda.y of 

F,M. Records 

lllllllllllintegrated 
equal t~ra. tior. 

F .M. was norrr.al at 

ap~mately 
ovm for·-

ny operated correctly. 

F.M. was nonnnl at Fire, dctectm:- volts did not r·ecO't,~r. 

- -34-
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.1..14. Uesul tel of Telemetry Veeaurements and 
R8lated Dnta for Balloon Round@ 

J .. i4.1 General Da.tf 

Weapon Burgee 
Date of 'l'rie.l 20/9/58 
Typll of Trial Operativne.l Rehearsnl 
Time uf Firing 09.00 
Cloud cover, approximate on~ eighth 

•14.2 Advance TelemetrY Calibration Dqta 

Transmitter T2023 Serial No1 Link A No. 6 
1 • Carrit!r fraq.1enny t. (w.alt !) 

GZ/17/WI 
GZ/18/iti 

2. Carrier freq.1enc;y 2. (Unk B) 
3. Code pulse durati~n at Jiiiilll•• 

freqp.eooy 1 
4.. Code pulse duration at •••••• 

frequency 2 
!). Tr.eJ'l.!IUlitter del&¥ to current zeros 
6. Transmitter del~ to end event• 
7. Tranami tter del~ to pl.].sea 
B. Su.b-c!UTier frequency at earth level 

W? enooder Serial No. 3. 
9. End event separation calibration 

Current tt;ll;'O delay cable Serial No. Link A Nc.. 1 
Li.nk B No. 2 

10. Current zero sepnration calibration, 
Both links 

11, First current 
Code pulse 

12. Cvde t.:~ 
13. 
14.. 

Predio t end event to first 

A14.3 Qptica1 Measurements 

Nil. 

l!.eaaurenenta from Telemetry Tra.nsiant§ 

Firins Circuit 

Current zen• separation: Li~ A­ Link B 
Current zero scatter 
Code pulse duration at 
Code pulse duration at 
Carrier frequency 1 
Carrier frequency 2 

frequeooy 1 
, frequency 2 

Code pulse to 1at current zero -Firat current zer<.> to ~ 
First current zero to ............... 

48P Bf!@ft81i 

-



. . 

. . 

F.V.. Reoorda 

1!JSP OI!Uilitii 

-
(G/ 

Gz/17/WI 
Gz/18/?11 

~ integro.ted outputs are giver. in the above table. 
~mment and special r~mnrks follow. 

Recorda nonnal up tv At ~ 
..... aotion.a occurred. All indications----­
~11fire'1 • 

• 

'iOP SECREJ. 
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• 

. . 

JWP:: Oi'iRiiT 

GZ/17/WI 
t;Z/18;''1M 

1'.15. ~s of 'telemetry Measurements & Related Data for Balloon Rounds 

A15.1 General D~ta 

Weapon Burgee 
Date of Trial 23.9.58 
Type of Trial IJ. ve Trial 
Time of F!ring 08.59.59.9 
Cloud cover, approximate four ei,jlth::t 

A15. 2 Ad\ranoe Telemetry Calibration Data 

Tr~mitter T2023 Serial No: 6: link B No. 15 
1. Carrier fr1quency: 1. 
2. Cat'rier frequency: 2. 
.J, Code pulse duration at 
4. Code pulse duration at 
5. TriUlSmitter delay to current z:eros 
6. T:rM.Smitte.r delay to s,oo evgnts 
7. TrllllSmi t ter de la,y to • 1 [ pulses 
8, Su~-carrier frequency at earth level 

WP encodet" Serial No. 3 
9. End event separath.n calibration 

fren.uency 1 
frequency 2 

Current zero deley cable Serial No. link A No, 1, link B N 
10, Cu.tTent zero separati Both links 
11. Pit"st current 

Code pulse to 
12. Staircase voltages 1. 

2. 
3. 

Staircase on simulation 
alibration voltage 

rat end ev~nt to first gamma 
" 
II 

.. 
" 

" first current zero to first errl even\ 
11 co1e pulse to first current zero 

A15.3 ~tical measurements 

Ma.xilllUI1l fireball (iiameter (pinhole oamera.) 
Time ft"om first light to first mi.nitll\.l.lll, red filtar 

A15.4. ~uuremellta from Telemetry Tranaienta 

P'iting Ciroui t 

Current zero separation link 
Current zero scatter 
~ event e eparation 

link B 

End ev~nt separation during sinu.le.too pulaee 
~ ev~nt scatter 
First current zero to firet end 

Code p~lse to first current 
Cod6 pulse duration at 
Code pulse duration at 
Carrier frequency 1 
Carrier frequency 2 

event, correc\ed 
for delays': 

uncorrected 
, frequency 

f'r0quency 2 

Start of 2nd current z~ro to ?eak o( 2nd vaporisation 
pulse -



. 
• Carrier _.Eersistence!:Implosion tim<!_ 

First end evt:znt to start or r'>dio flaah 

~ 
at fire: 

at Mlplitude -

- qrlth11 llt ••• a.rop1itudA and delays to mtr1-point, corrected. 

~~ut l;he "ontrol sequence,_ th~ of. 
~uration, l'fere generate::! oy-
P, M. Records 

ept at. when the 
indica·dng a transducer failure caused 
t. Suuaequently pipe appeared on this level 

--• interval a, vrhich were probably caused "oy erose -tal.k 
telemetry doch~n.tror. circuits being generated in the high 

open c1rcui t. 

A. number of aetting up errors in the telem~try ground equipment 
combined to prodtu:e violent. spurious tripping When the c:u·ri·~r ceased 
at fire, This C'lused a n:.JJnber of records to b.; obliterated, but the 
overall informat:l..on loss <.var, ,,,~gl:igible. 
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t67 
GlW'Pll: - Z 

P_,ll. Di.llply Sequence ter lUue Stene BallMn !ltunda • 

L 

SAn: Sinulated cede pulaea enl,y, 
,..... 

Lm: Si&llated oede pulaea cl: end ll't'ente. 

r-

~-

s. 
r-

·····r--
,.lt. I 

"1 

lRM, All pulae a~latien atepped. 

7. 

F 

l. 

LIVE: Sial.lated oede pulaee enly. 

r-

LIYI: Sia.U.e.ted oed• y•• t 'j nenta. 
r- Sial.le.ted ulaea. 

4. 

6. 

I. 

r-
:·~tM' 

,.-,__,.......,..-.......+ r MO 

ill pulse da.ll.e.Uen atepped. 

INSTAN'l' et PIRB: (Du.zy- lead). 

r-

r-
r-

r-

1-

.. ~ . I. 
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