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The present report discusses the design and performarnce of the
g¢lectronic equipment which was used at Triﬁity ou July 26th to provide time
signals during the lagt 100 milliséoonds to an acouracy of ﬁl/? ms, to fire
the gadget aud to provide certaln siznals rslated to the Pirinz siznal with

an accuracy better then 0,1 microsecomds,
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In ordér to coordinate the

electronic weseuring jear, etc., set

bomb at Trinity a master timing system wis reguired.
o o SJ 4
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functions of the comer:ss, spectroscopes,
up in the countrysif»> around the test

Since observers were

not sllowed to be nesrer to the padzet than the G-mile shelters 51040 w10 and

N10% (Fiz.1l) remote control of most rield equipment was necessury and timing

signals between the 3 main shelters were essgential,

The funetions required of a wmaster timing

catezories.
1)
For exomple, turning on

field, eto.

Such functions can be carried out

at the control station,

2)

time accuracy better than + 50 milliseconds,

system fall into 3 main

Switehing required in the pericd up to 60seconds before the event.

~eaters of electronic vqguipment in the

satisfmctor’ly by manual switching

Switching required in the last 60 seconds which doss not require

Exsmples are application

of Bt to fleld equipment;, camera shutter excitation, ete.

Such’ switching can be reandily achieved mechanicslly by means of a

rotating drum system.

3} Operstions required in the last 100 milliseconds with accuracies

of + 1/2-milliseconds or batter.

service will be degcribed fully later

The equipmert reguiring suoh

and the present report dis-

cusses the desizn and per“ormance of the elxtronic circuits buils

to meet the requarqpents“
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The equipment for 1 and 2 sbove was designed ond built by

8. Marlowe and J. L, eKibben and is described clsewhere. The equipment

under 3 is the subject of thls report.

Blectronic ljethod Used for Timing in the Interval (tg = 0.1) ses to %,

The block diegrem of Fig, 2 indicates the elements of the method,

4 lonz sawbooth, im:tiated by a relay closure at (t, = 1) seo
from McKibben's Drum System, rising linesrly to 200 wolts in 100 milliseconds,
together with o second sawtooth of five times the slope started at (t0 = 20)
m secs and rising linearly to 200 volts“hy ty wre the essentials.
‘ A.system of discriminatﬁrs arrenged to {ire at preselected points

i .
on either the fast or slow sawtooth then allow pulsez to be generated at any

time within the given 100 m sec intorval, The signals derived from the
discriminator pulses were shaped and could he made to put either positive o
nezntive ziznals onto the lines by weans of the Mixer Line'Drivero

A oeods of positive and negetive sijnals could thus be transmifted
over the lines to N10,000 or W10,000, The band-pass charsoterisbice of these
lines in order to jive rise times at tho receiving end of 1/2 ms or so will
be seen to be about 2.3 K(, Standard Army-Navy twisted pair telephone line

fulfil the requirement and wizg used to couvey the sijinuls a little over 12

miles to N10,000 (a bizg loop around the gadgét was necessary ) and some 8 miles
to W10,000 (Fig. 1)a  ~omemer =

The local to sisw.l roguired accurstely for equipment in the S10,000
shddter wns tied in with the firing pulse to better tham * 1/2 microseconds,
To carry the fast firing sdimncl From<Slp 000 to the gadget a line of muoh

s e . e e o s

L d L .® * (2] * o

g_re_atez‘ band-pass was cssorreiade ofd B.nfdbs of RG54AV
latd, 177 1 SROLASSIFIED
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Even then experiment showed that the rise time at the rec? ng end

was grecter than § microseconds wpd to eliminate difficulties [lrom The aslow
wave front, this pulse wos sharpened at the gndget and the highsaccuracy tim-
ing reguired for the Wilson and Rossi experiments was mode with respect to
this exceedingly steep wave=front,

Measurement of Time Intervals

In order to canlibrate the sgwatooth senerators und the over-all
sguipment a time weasuring system w.s required, A seale of 210 (10é4) was
provided for this purpose. Normelly it wes set up to "count" the cycles of a
16XC gine wiave derived Irom a Hewlitt-Packard RC oseillator t;beo 2000,

This osclllator was found to bs very stable after a warm-up period but was
adjusted Lo the exact fregquency whenever necessary by scaling the 16KC down
to 2KC rund using this 2KC wave to form a Lissajou figure with a standard

IKC freguency from an electrieally maintuined tuning forks A stationary pate
tern on the CRU indiecated exnct tuning to 16KG.

In order tn measure tims intervals the scaler unit was converted o
o Counter Chronograph by the addition of a “gate" cireuit., That is, the 16KC
sine wave vas applied to the scaler through an glectronic ;ircuit which,
normslly, prevented ite passaze. However, on receipt of a positive siznal
(the beginming of the interval of be timed) the circult is "opensd” &nd the
gealer cosmmiences to count the cyolss of the 1BKC sine wave,

A second siznal applied to the oircuit, st the end of the interval
to be timed, "closes" the gate =nd provents the sine wave from reaching the

sesler. The scaler, therefore, counts the number of cyclaes bracketed by the

L4 o200 o 09 o0¢g o9
two signals and honee ﬁkﬁ&iﬁeﬁ.a dealur&aput of the indgrval between them
[ J L ] *e [ [ 2
. e = o

to 1 cycle or 1/16 mil{%scﬁﬁydo .
P UHELASSIFIED
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Thus measurenents of all zismale "neluding the (ty - 0.1) sesc with
respect to the €, siznal could be accomplished,

tautement of Beguirements

a) Slow timing, i.e. acouracy + 1/2 milliseconds
' Moy 6th requirements 100=ton test

MACK
. Time and Tolerance
Place Instrument Milliseconds
vt ]
W lg" B L Speotrosocope -97 + 1
N acs S
‘fx’ 1@4 Hilger Spectroscope <16.8 + 1
HOUGHTON e= COON
Time Required
N 10% :
p \ Jeophone Recorders to * 1 millisecond
S 1c~ '
WALKER
TR T ' “Higoml ielnled Eo
, Plezo Jaugos ‘
§ 10° i €5 * 1 millisecond
' L
BARSCHALL
N ? Sound Sipgnal related %o
Velocity lMeasurement
s 10t ~ "~ %5 * 1willisecond
"9 608 000 00 oo ..E;}
L L A LI .slgfiﬁmgmﬂ“
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These requirements reduce essentislly to 3 si;nai;‘.\::\:‘:k
= 97 *+ 1 milliseconds
- 16.8 * 1 milliseconds
to * 1 milliseconds
and for the 100=ton test were coded onto the lines as indieated in Flg,

For the July 16th test Mack®s requested requirements chanzed to; -

FPlace Instrunent Millissconds
;1

3.:, 1t B w~1. Spectroscope t, +1

N 10:‘ . _

}: igﬁ Hilzer Spectroscops - 16.8 + 1/2
¥ 800

1 r Cam , - +
W 800 linrley Camers 40 + 1

W 1A Photocell Drum Camera - 40 4+ &

A coding as indicated in Fig. was therefore chosen and the receiving
end equipment desiined to decode this pulse series,
Before the flmal experiments these regquiremsnts were amedded. The

Morley Comern Expt, was sbandoned and the B L Spectroscope was moved forward

B8 =
Place Instrument Milliseconds
N 10 B4 L Spectroscope - 40 + 1
81 + -

— N 1 Photoecell Drum Camera ” N E l_ﬁ ss,’,-gn’

- LA N I o8® ose o0
. e & e« s o e )
L d L J (1] L ] *e ¢ o y
N 1 aves sap oss she Ses e .
. WAk filger” Tpéctrfdscble = 16,8 + 2
- -0 o0 L] 200 ¢ ¢ L d
e s ST -
Tt es ’
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Thus the same coding could be used but snother doocoding system was
roquired,

6) TFast Timing, i.e. Accwraocy + 0.1 microsecond

for the WilsoneRogssi Experiman .s a pulse rising 300 volts in less
than 0,1 microsecond and exnotly relanted in time with respect to the firing
pulse supplied to the gadget to * 0.1 microsecond was required. Such a pulse
wis derived from the pulse sharpening cireuit at the tower snd was supplied
over 1000 yds. of RGOU coaxial cable from the tower to the N 1000 revetment.
This oable was correctly wotched at the receiving end so that its input
impedance was purely resistdve and provided a suitable load for the pulsee

sharpening eirecuitb,

ZHDING END EQUIPMENT

1. Sawtooth-Generators and Discriminatorse Fig. 4, Dwg. 724,

A relay closure sifocted by the Roteting Drum system at

(to = Cel) sec applied oemef. to the rel.y coil exerjizlng 53 and Sg.

Closure of S; throws the 8‘Aj;onden5er charzed to ~150v in series
with the 4 ,Jcondenser in the srid circuit of 71; A transient pulse of
-100v is applied to the grid of V1 cutting off this tube. The transient
condition finally zives way to the steady stete valve of grid volimge of
=76V deternined by resistors, As goon as Vy ceases to conduct its plate po
tential, which had been cauzht at +10 volts by the diods Vlﬁr lenps to &
value equel to the product of the current in V; before sut off and the 25K
resistor in the C.H. coupling to ground -- i.e. a voltage step of 10 volts;

Thereafter tirg plate Vﬁltagbsdf Vy rises linearly through the

Wéﬁmssmsa

stundard "boot strap” Tocdbadie- efredit Spficluding Vy

. (LX) L e0s o o L]
= o @ e o * e & o
* o o -

eo00e
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*
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The slope of the linear sawtoo#h appearing at the cathode of
V3 can be varied by adjusting the variable 70K in the plate of Vl; The
sawtooth at the cathode of Vg is appliedrdirectly to the grid of V, which
in conjunction with Vg comprises an a,c, couplsd disoriminator circuit.

The grid potential of Vg oan be varied between somavlo ~= 160
volts by means of a linear wire around G.,R. 100 K;mﬁug;io:ptnrb. Suppose
it is set at + 100v, then Vg will be conducting snd its cathode will be at
soue 1056v (say).

Since the grid of V, is connocted to the cathoda of Vz which in the
static condition is at =sbout 20v  ground it follows thnt V4 1s out off, when
the sawtooth rises the zrid of V4 begins to carry current thereby applying a
negatlve pulse to the grid of V5° Cathode regeneration then provides a rapid -
changs over of current from V5 to V4o The sawtooth is not distorted bascause
the exthode of Vg «ontinue: to follow up and grid ourrent is not drawn. The
positive voltage rise at the plats of V5 is used as the output siznal. The
amplitude of this wave decreuses the higher the zrid voltage of Vg but the
circuit constants are chosen for its minimum value to be suficient,

A constant output pulse can be obtained from this cirouit by
replacing thovlﬁoﬁ cathede load by a constant current device -« pentode or
sautursted diods but this was not deemed worth the extra complicaiion.

The time at which therpulsa is generated at the plate of V9 15 re-

luted to the olosure of Sl according to the pocition of the G.R. pot and a

0=100 socale on this spot can be calibrated to read willisesconds directly by

adjusting the bLDbE (70K plate vxroult of Vi) and ZERO contr

o plate oirout of HELASS PR

Vi1s Vigs Vlég gﬁd N4, ﬁré ex&otly similar discriminator clrcuits

)
e® ye
L J L ]
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except that in these cases the slope und zero qdjustmcnts are both
loculed on the potentimeter chain. |

In practice the discriminator V4 snd V5 is used to initiate s
second sawtooth 80 milliseconds afier the closure of 8;. The negative
sote at the anode of Vg4 culs off V, which together with Vg and VS form a
fust sawbooth generater ideuﬁical in principle with the slow one, io maintalin
v, permanently cul off the A.C, coupling from the plate of V, is insufficient
and the input relay switches Sz from position 1 %o 2 which, through the
diode 717” eventually holds the grid of V7 at «70v RE ground.

The sawtooth rises 190 volis in some 20 milliseconds and by wmeans
of the slope and zero suttings Lhe potentiometer of the discriaminater Vg,
Vige 18 calibratod to read 0-20 milliseconds directly.

The positive pulse gensrated at the snode of Vlo is used as the
t, signal snd ocours exactly 130 m secs nfter 5; closes.

The second sswtooth wos considered necessary to improve
the accuracy of timing near to to ~ the steeper sawlooth providing providing
improved firing of clrouits driven from it. Normally, the discriminatore
Vi1, Vyp were oporated from the slow sawtooth i.e. in the interwval (%, - 0.1)
secs to (tp - 20) millisecs and V3, Vyg operated from the fast sawbooth
to provide sizmals in the range (to » 20) ms to t,. P :vision is wmade to
switch discriminators V;, and Vy; %o either the slow or fasi sawtooth channels.

The unit thus sllows pulses to be generated in the 100 ms perlod before to”

o each pulse being phasable with respect to the to pulse, UWELASSIFIEH

1)
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2, Four Chennel Line Driver, Fig, 9, Dwg, 725

Three identical channels of this unit comprised pulse forming
circuits, pulse amplifiers, pulse inverters and driver stages capable of .
mixiné positive and negutive signals and transﬁitting them over the twisted
pair lines to the remote statioms,

Two only of these chamnels were used, one to send to N10,000
end the other to send information to the Wlanoej;tationg The third -
channel was a stundeby,

The drawing shows oné/of these channels, Discriminator éulsea
put in at sockets 1,2, or 3 ure mixe%?vlp Voo Vg wﬁioh are normally ocut
off, A positive discriminator input pulse drives V; into grid current,
the input time constant determining the pulse duration (in this case about
1.5 milliseconds ), |

The wave appearing at the unode of V; is a negative reétnngular
wave of umplitude 175 which is used to cut off Vg providing a positive
reclanzular pulse of 300 volts amplitu&e at its anode., This positive pulse
is applied %o the line at low impedance through :he cathode follower Vgo

Insertion of ths discriminastor pulses in sackets 4, 5, 6 provides
simi . r negative pulses at the unodes of Vé, Vg» and V6 which are D.C,
coupled to the inverter V7 which is operating at Eg = o; The nejative
pulse appearing at the grid of Vp cuts it off completely providing a 200
volt positive pudse at the grid of Vg which is driven into grid ocurrent

and provides a nezative pulse of amplitude about 250 volts to the line,

o83 &O
L L3
L4

e
[
[
- m 2@
e L] :
JCe 0SS 0.9 640 L 4
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The twisted puir lines were not terminsted at the receiving ends
in order te tske advuntuge of the voltsge guin-at the end of & line tenmln;ted
in a resistonce large coupared with its characteristic impedence. These
lines therefore behaved as capacitative loads on the driver circuits;

At the recelving end, after trunsmission over 12 miles of twisted
pair, the penk amplitude of the pulse was about 110 volis rising in 1/2 as.
with circuits tripping et a 30-volt level and inmcluding the undetermined
troansmission time on the line - about 150 microseconds -« the tie-in
with the sending end was considersble better than 1/2 ms,

# The tourth chamm.l of the equi_ment provided té signals to mea . re
equipment in the same shelter (810,000).

The output pulse from the "o 4iscriminator was fed through a
catheode foll.wer V11 to fire a 2050 thyratron Vl2° The 250evolt fast
positive cathode pulse was supplied to the_detonator line driver and also
to.the pulse siretcher Vy-. The lengthened pulse from Vs was supplied
to three cathode followers VM,, 15% 1 1in pergllel which provided the signai
to the various custqmers sver short lengths of twisted pair, Grid current
limiting resistors were provided for Vl5 and V14°

Vi7 18 a pair of cathode followsrs convenient as buffers for
feeding discriminator pulses to various poi.is.

vlS and V19 sre thyratron pulse sharpeners accepting & positive
input pulse and providing exceedingly fast 300 v output pulses at the cathodes.

3. Detomator Line friver, i S 6, Dwz. No, 614

This unit, looatid st S10,000, sPgepts the local £ signal from

the line driver unit and dslivers a 1500°volt signal tc the coaxial firing

[ 2 ) [ XX ] L] o & © L ]
L4 * e & e 8 °o &
- - -
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]
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-
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firing line, The pulse has & rise time of less than 0.1 miorosecond and

an exponential teil ralling to 1/e im 2 milliseconds. The six miles of
unterainated coaxinl cable provides a capaciﬁative cathode load but the
snode storuze condenser is chosen to be large in compariscn.to this sc that
praciically the ™ll voltaze is developed across the line.

Ths pulse at the receiving end of the RGS54AU esble had n pesk
amplitude of 720 volts and rose to peak in & microssconds i.e, is badly
distorted by the line. Since this wavefront is too slow it wmas sharpened
at the base of the tower and the resulting steep wave front used as a time

]
datum.

The present 4C3% circuit is self=-yuenching and a neon indicator
enables an exterunal check to be made of satisfactory firing and also that
the peak output pulse exceeds a certain level, The tube has a peculiar
cheracteristic in that, on {iring, the grid lanitlally leaps up to plate
potential before taking up a measn potential In the plasma. This, coupled
with the eievated cathode potentlal following on conductlion, causes a strong,

fagt positive pulse to be fed btauck into the driving oireult whioh over=

drives the local & sathode followsrs.

4, Gounter Chronograph, Mg. 7, Dvg. 719

210 circuit embody~

The cirouit employs & conventional scale-of-
ing the 6317 wait.  The pulses fed {o the sosling circult are shaped by the
dgiscfiminator Vj and V5, which is set to "fire" om the positive slope of the
positivs slope cof the positive half cycle of the sine wave, 1If the grids
of V3 are switohed bo groug% a:rigtaﬁgu}gr:vgltage wave ig generated s the
plate of Vg svery cycle auﬁ.th%gEﬁ@wé,ié:jéd:diyectly to the scaler unit
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S1 which feeds SZ’ gte; o=~ S100 SlO can be employed to drive Vg which
opsrutes o mechanlcul counter, 7

A counter is not generally used, however, since intorpolation an
Nl‘ HZ o= Nlo enobles &ll intervels up to 100 s to be messured directly.
#ith the grids of Vs unclumped fromground (switch copen) the static zrid
voltage of Fg is such that the cathode of Vy elévates the grid of Vz by
a few voltie.

The negutive pulse appearing at the anode of Vy per cycle of the
sine wyve looks into the low impedance of Vg and is therefore he:.vily
attenuated. The small positive pulse resulting af tha snode of Vz is then
for below the level required to operate the first scaler S;. The circuit
is thus "e¢l aped", |

For free running (calibraticn, etec,) the circuit can be unoclamped
by closing the switch snd waintaining the ;jrids of Vz at ground potential,
V3 is thus cuteoff and the ciznul at the grid of Vg is not uffected by it,

BElectronic unclamping and clenping are effected by menns of tube
V4 and Vgo

4 positive signal applied at input 1 cmuses the anode voltage
of V4 (1st half) to fall thereby eutting off Vs an& unclamping the dise
oriminator. Meanwhile the full in plate voltage of V4 (1st half) and V5
(1st half) triggers the univibrator Vg mnd the plate of V4 (st half) is
held down and hence the circuit is unclemped for a period depending on the

8,0, coupling oconstants of the vnivibrator. This period is chosen to be

* e L] L ] * 9
150 milliseconds i.ec grogfer? than cnylinfelval to be usasured. 4A.C.
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ooupling 1is used as a precaution azgeinst the cirouit accidentally being
tripped into a wrong stable condition,

4 second (later) positiye signal applied et input 2 reclamps the
cirouit as followss = The tubes Vg (2nd half) and Vg (20d half) conduct
and their plate voltages fall, Thevunivibrator is thus kioked besk into
its stoble state, the plate voltage of V4 snd Vs (lst halves) rise and
V3 is again brought into conducstion to reclump tho discriminator Vj and Va.

Recelving-End Equipment

General

4 code of posilive and nexative pulses appears at the receiving
end of the lines, Usunlly & switching action is required on one only of
these pulses. The method of approach is therefore to count the pulses of
one sign and arrange for circuit operution on the appropriate ococunt,

The completely general circuit would be sble, by prearrangement,
to initiate on any of the lst, 2nd, 3rd ===« pogitivs pulses or lst, 2nd,
3rd =eee nogative pulses, This would meke the system completely flexibla,

The counting can be anchieved most resdily by means of conventional
sonle=0f<two circuits and an inverter mukes positive and negative pulse
accepteble, Switching is usually eflfected by mesns of & thyratron,

In the present case, sinee the operntions to be performed were
fixed and known in advance 1t wes unnecessary to make the ciroults completely

flexible and thus much time was saved and more compaot units achieved,

In what follows, however, the general principles of a flexible scheme are

illustrated, o : -Ev E 2e :-~ 5-:

- ame ~ -~
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l. DBuusch and Lomb Clutch Driver, iig. 8, Dwz. 645

The eircult is arranged to apply a.c. power to a re”:.y which
throws in a mechanical celutch at a lise related within 1 1/2 ms with to;
Closure of the clutch ceuscs the velocity of the rilm flow through the
spectroscope-to -bs-reduced according to a‘%ﬁiaw thereby providing correct
expogurs throushout the light flash, (See LAYS Report by Julian Mack),

The circuit has two functions according to the gosilion of the
switches S1 and 52,

)

Switch Position 1

The first positive inpui sulse drives the gfid of Vg positive
through the cathede follower Vis Vg rires thoercby closing the contacts
of the relay (idvence 204 Akl or BM) in its anode circuit. One contact of
this relay oompletes the cluteh power oiécuit but is insufficlent to carry
the ste.dy current, The olher contact is therefore uésd to spply a.0. to
the coil of the Dunco IXBX relay. On closurs this tukes over the duky
of carrying the current (one pele) mnd meanwhile the other contact is
rused to perpetuate current {low in its coil thereby maintaining it closed.
Jeenwhile the 204AM relay opens when V6 extinguishgs;

The circult is reset l.e. the IKBX relay opened by applying a

short circuit across the "Relay'Reseﬁ" termin . ls thereby opening the

normally e¢losed Dunco CRTX or IR X relay momentarily,
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Switch Position 2

In this positlon the first imput positive pulse is ceathode
followed through Vy inverted by Vs and used to drive a single 6SN7 scaler
stage ("ige 95 wg. 247). The negutive pulse developed at the anode (pin 3)
applied through the cathode follower V5 is ineffective in firing Vg;
However, on rececipt of the second positive inmput pulse the rise of plate
potentia} at pin 3 provides 4 positive pulse delivered through Vs which
fires Vgo

Thus the circult opersntes on the second positive pulss, Before
use the s¢aler unit has to be "reset" in order that it shall not accept
the first positive pulse. This is achieved by allowing the point p8 to
rise positively by opening the "reset" switch,

Indication of the unit belng in its correct equilibrium position
is given when the necn buld connected from pin 3 to B + through \rQILis
extinguished, |

The time delay between the receipt of the firing pulse and the
closure of the clutch circult was checked using the counter chronograph
end jafter manipulation of the 204 BM relay,was reduced to 1.5 milliseconds,

Reproducibility of this delay wa: to * 1/16 millisecond and well
within the reguirements, 7

The three circuits (one N1043 ons W10% and the spare) were trimmed
up to be identical and these delays were added in ag constants in setting

the disoriminator ecircuit,
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2) Hilger Solenoid Qbarator, ige 10, Dwz, 619

This cirouit has to reject positive pulses and mccept the first
negative pulse,

.Vl is u diode conneoted to the grid of Vo which is a straight
awplifier. The cathode of Vi is blassad to +;12 volts to prevent the
negative "tnil" of a posibive pulse from feeding trough, The awplitude
of such tails is kept low by naintaininb the input time constant at a
velue large conpared with pulse durpution,

Capacity feed through Vy is negliglble since the input capacity
of Vo ig lurge due to the Miller effect. Receipt of a negutive pulse at the
input drives the grid of V, negative producing & positive pulse at its
anode and hence ut the grid of V,., when fired Vg discharges 40?/& into
the solenoid ojerating the shutter plunger (which is an inductive load in
the cathode circult) theﬁby providing fast operation. By allowing the
plunger to close an elestrical clircult the delay and consistency of operation
where examined using the counter chironograph and were found t; bs 1 ms * 1/16 ws.

Pezk current limiting reslstors were included in the plate cireuit
of V5 which was self guenching,

3) DMarley Camera Shutter Release, Fig. 1ll, Dwg. 641

These circuits to be located at W800 and NBOO hud to be powered by
batteries since no A.C, wué availuble and therefore had te bs remotely
controlled by relays. iininax batteries are used for B + (applied st =
1 min) and storage batteries for onthode ] sating (applied at -lGmin),

The circuit fireg qu the tirst prsitlve pulse and is self eox-

planatory. ':. .3. ::. QE. '..’:. :.:
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4) Galvo Step Wave Timer, 7iz. 12, Dwz. 616
’ i

~In general at 510,000 the whple of the pulse seyuenc. was put

onto one recording chamasl of the leiland Nechanlezl Oseillographs and
hence all records were rolated with rospect to the firing pulse,

At 510,000 thg t; siznal alone wius supplied to 2ll recorders to
provide % time riducial, .

?In one case &t N1O,000 e step wave was reguired on the record
in wnown time relation to thg t; signal,

The circulit of Dwg. 616 was built to provide this service, The
first jositive signal arriving st ¥10,000 rired the 2050 thrsby closing
the reluy in the plate circuit which connscted a 1 1/2v, cell in seriss
with resistance mcross one galvanometer of the Heiland recorder. A step
deflection was preduced, The delusy in closure of the relsy was ensured
end hence the time ;elation of the step wave with respect to té could
be ziven to * 1/2 na,

5) Buffer Pulse Unit, 7iz. 12, Duz. 649

Az discussed cearlier the firing pulse arriving at the towar on
the 54AU cable had an amplitude of 600 volts und rise time of 6 microseconds,
The purpose of the present unit is to sharpen this wave lront.

The 1ncoining sizoal is used to [ire the 4C35 thyratron providing
a 700 volt pulse at ils cothode, This pulse rises in considerobly less
than 0.1 microsecond and is supplied over 100 £t, of cable to the Electrioc
Detonator (soecalled "Raytheon") unit on top of the tower which fires the
bomb, A fraotlon (1/20) of the same positive pulso is carried over 1000 ft.
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D=
pulserwas used to intongify the meuasuring escopes, start swecps, alc,
Since the delay in the detonator sei, H.B. train, cosxlal czbles, ete.,
were known this pulge had a time relation known with respect to the nuclear
explosion.

The 4035 in this unit was solf=guenching and all a.c, supplies
were 400 cycle from o generutor opersted al the base of the tower, The
1lament supply was turned on remotely at -l0 wminuteos and the ag0, te the
B + tronsforner at 30 goes to allow 60 secs, herting time for the 5S5U4
rectifier,

6) Timec Fidueciel, piz. 14, Dwz, 624

This unit, locanted ai N1OOO; mocepied the fast positive pulse
from the Bulfer pulse unit and supplied it through the cathode follower
Vl to i e the thyratron'vzo The 300 volt pulsge appearing at thé sathade
of Vz wns utilised to start sweep clreuits meanwhile a fraection of the came
pulse, deluyed 1 microseocond in the delay line #2647, wus applied to the
y = axis delflector system of the C.ll.0. to provide a time diduciul,

Vi and Vg utilise the termination of the delay line as a common
cathode load and allow four further signals Lo be nixed together and pre-
gented on the y ~ axis deflector system of the scope. To prevent reflec=
tion of these signals from the input of the delay line the lnput; as well
as output, is londed with a resistance oqual to the characteristic lmpedance

of the line,
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T a) B &1 Spectroscope
NI0* b) Hilger Spectroscope
c) to signal to all

measurement gear.
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Marley camers.

@ Gadget “Zero”

Firing unit, Detonator Set.
a) BE& L Spectroscop
b) Hilger Spectroscope
¢) Photo cell camers
d) to signal fo all

measuring equipment.
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