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ABSTRAC'!

The bomb alnrm sy tem was decipned ad ingtall-q b
Weetern Union 'elepraph Company. The various components of
tho systam, including the coencors, have been tected under
labozatory conditionc. The primary purpcse of the test was
to prove unequivocally thet the sensors would recqpiize a
nuclear svont anud teocpsmit a4 messape to b dicplsyed a% come
distant locution indicabting sucl an occurranee,  The s zondsry
purpoge ol Lhe tois was to ascevtain the electromagna%ic (EM)
effect of a nuciear reacliotr on renmmnications faciiitise
utilized to comrcet the varioe clement:s of the alazm,

To achieve these resulh:, seversl censors wen luuwitglli-1d
ond cornected to the »aflinwide cysiem and to instrumntatior,
These confipuration: were to determine that the syrtem was
responcive, or, it net, to indicat> where the sy=stem f=il2q,
in grder that proper desipn chorges can be Incorporated inh2
the sycitem to echicye the dealrad cperational intent.

The sensors, conected te the natlonvwide system, wera
installed in a confipuration enwirommentsl %o tho otber 2ena
sors of the nationwide esyatem. Since this is an wnatiended
syctem, thege senzors detected, transmitted, and dlsplayred

the eveant upon cccurrercce.
A

o
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The instrumented sensors checked the go, no-go of the
various actions required of the sensor elements in recogniz-
ing a nuclear detonation and transmitting a signal to this
effact,

The instrumented open-wire line was to determine the
electromagnetic inductive effect on such facilities. This
information was to determine whether or not the EM effect
would deter the transmigsion of the signal by the sensor,

Performance of the various sensors and the electromag-
netic phenomens of the openwwire lines wan recorded on ogcil-
loscope camera film, magnetlic and teleprinter tapes. This
information confirms theoretical calculations relative to

sensitivity and range of the sensors.
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CHAPTIER 1
INTRODUCTION
1.1 OBJECTIVES
The primary objective of this test was to insure that
the bomb alarm sensors would positively react upon observance
of a nuclear event.
The secondary objective of this test was to obtain in-
formation with regard to electromagnetic (EM) inductive effect

on variocus types of cammunications plant facilities.

l.2  BACKGROUND

The bomb alarm system, including the detectors, was
designed by Western Union. The detectors utilized have been
teated under laboratory conditions, utilizing & nuclear flash
similator as described below.

Briefly, a photoflash lamp and a photospot lamp are
energized sequentially, the photoflash lamp being energized
with a pulse of current having a first predetermined wave
shape, and the photospot lamp being energized with a pulse
of current having a second pre-determined wave shape. The
combination simulates the thermnl energy generated by the

occurrence of & nuclear explosion.
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l.3 THEORY

l.3.1 System Operation. Briefly, the operation of Bomb

Alarm Display System 210-A is as follows: The system is
under continuous operation and observes selected designated
areas considered to be of prime inportance in the contiguoun
states of the United States. Each of these designated areas
is observed by three (or a multiple of three) omidirectional
detectors, each of which has associated with it a signal—
generating statlon capable of inltilating a message indicating
the recognition by the detector of a nuclesr event. A number
of these signal generating stations are connected by duplex
clrcults into a master control center that 1s the control
center for these stations. Each master control center has
the capability of polling all of its assoclated rignal gener-
eting stationss. Upon receipt of this polling message, the sig-
nal-generating stations have the capabllity of transmitting a
message in reply that normally would indicate that 1ts associ-
ated detector was in proper working order and that no nuclear
event wes being observed (green light - normal condition), At
the conclusion of each polling sequence, each master control
center transmits the status of each nf its signal generating
stations over trunk circults to all éisplay centers. Thus, the

status of each area 18 displayed at all times with respect to

10
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(1) recognition of a nuclear evert (red light - alamm condi-
tion) 3 2) readiness to roport such an event 1f it were to
oceur (green lipht - normal cordition), ard (3) equipment or
circuit malfanction (yellow light - trouble condition), initi-
ated by the master control ceuber wonen trouble is indicaled
during polling.

1,3.2 Detectors. The detectors used in the system are

designed to dotect the thermnl radiation from nuclear blasts
and to operate continuoucly. They have o minimmm foggy we: -
ther raye of more than 19 miles and cover o fileld extanding
firom 0 deprees to 10 deprees in clevation and fieom O degrees
to 360 degrees in azimuth, They are used in groups of three,
spaced at approximately 120 degree intervals and 11 miles dis-
tant from the center of the arca under observation. With this
arrangement, the distance Letween any two detectors is 19
miles. The dctectors are installed st the tops of poles or
on suitable Luildings or similar structures.

A blart at the center would be rcported by all of the
three detectors, for ths li-mile distance is well withir their
range, and at this dlstarce there is ampls time for the detec-
tor to report the cvent before the arriwl of the blast wave.
All connecting wires =snd other system elements ars outside

the central ares. Xf the blast were close enough to one of
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the detectors to deatroy it beflore it could report, the other
two detectors in the pgroup would send the alarm.

The detector reccives 145 operating power ow.r a pair
of wives from the btelegraph signal-generating station at about
30 volis and 0,06 ampere de. Signals rrom th2 deteclur Lo the
signal-gen=rating station pass over the same wires *n the form
of audlo-frequency tonec, a continuous 1100 ¢ps irdicating a
normal green condition, and a one-second burst of approximately
920 cps followed by a one-second burst of appreximately 740 cps
indicating a red alarm. The simwl generating station may be
same consldcrable distance if'rom tha detector, depending on the
resgistance and permiscible ldne voltage.

The detector is housed in a heavy, airtight; alumin.m,
cylindrical container; about 9 inches Iin diameter and 1 foo
high, paint2d vhlte on the outzids tc reflect solasr heat; and
is surmounted by a cylindrical frcanel-type marin: l=ns.
Withir the lens is & cylindrical perforated metal shizld +hat
has a light sttemuation factor of 100, and, within the shizld,
photocells of the zilicen sur battery type an: mounted at the
focus of the lens.

The individual photocells arc thin plates of 1 by 2 em
and three of them are mounted at the focus in a triangular

structure, © cm high and 1L cm on & 3ide, with th: scnsitive
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surface on the outer face. They are a photovoltaic type of
cell that responds to the wave length range from C.4 to 1.1
microns and thus are well matched tn the black-body type and
temperatuve of the muclear blast. As used in the detector,
they have a logarithmic response, producing 0.2 volt for a
minimum event and 0.8 volt for a flash that is a million
times brighter, 'Their response time is only a few micro-
seconds.

The electrical pulse generated in the photocells by &
nuclear blast it amplified ard put into discriminating cir-
cults. These circuils are designed to respond only to pulses
of sufricient magnitude and of the chape that is unique to a
nuclear blast and to perform a series of five guccoasive tests
to assure that an alarm will be given only in the evert of g
nucleaxr flash, First, the thermal energy must lie in the wave
length range between 04 and 1.1 microns. Second, the rise
tine. of the {lash must he very chert, of the order of 30 micreo-
seconds or lese., Third, the ivteusity or amplitude mu:t be at
least comparable tn that of tbe nranday sun ilece., 10,000 {t-

candle. Fourth, the initial pulse must rise to a minimum of
10,000 [t-candle and decay to one=half value within 3¢ msoee.

I'ilth, the second peak must rise to a minimum of 10,000 ft-candles

In one second and sustain for at least one additioral =zcond.
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CHAPTER 2
OPERATIONS

2,1 EQUIPMENT CONFIGURATICN

In order to test the detectors in this shot, 1t wus
necessaxry, du2 to the difference in time amplitude character-
istic of the thermal pulse gen2rated by this smaller event,
to effect a change in the sampling times of the detectors.
These modifications were made by Western Union,prior to ship~
ment of the equipment.

The detector modifications consleted of y»educing the
first pulse sampling time from thirty to two msec and the
second pulse sanmpling time from one recond to eixty msec,

The signal~generating stations were also modified so aa
to react to the reduced time cycle, The 1ed alarm signal
from a ctandard sensor conzists of A ahift to 920~cpz tone
for one second followed by a shift to a ThO—cps tons for one
additional second. The signal-generating stations ware designed
to require the prasence of these tones for an spprecisble por-
tion of a second In order to reduce the hazard of gerervating
false reds fram spurious bursts of tones or nolge. The medified
sensors send the 920-cps tone for only sixty msac £i:llowed by

red tone for one second, The time constart of the 92C—¢ps tore
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detector In these signal-generating staticns had to be redacad
s0 that the station would react to a fifty-msec buret of fanz.

Becawse the intenzity of the radiation waz only 1 pa2r
cont of that for which the cyntem was designed, three detoctors
wore mount~d at 1/10th of the normmal distance fram ground zers
(at one mile) ro as to exposs Shem ) rormal intensitios. Theee
oncemlle detectors wers connected by cable circuits to eignsl—
generating stations a% the inctrumentation site located approxi-
mately ¥ milec from ground rern (0.9 mile eust of the intar-
section of Mercury Highway anl the cart-weph rosd intn Frenchman
Flat). From the instrumentaticn cite, three telegraph circuits
into Inos Vegns connected thene ganerating stations ints the
210-A Nationwide Alarm System LY way of the master cortrel sta-
timns located at Helena, Mmbana, Salt Lake City, Utal;nnd
Tulsa, Oklahomi.

Additional datechore wore Inatalled in a configuzation
that pleced them ot distences of appreacimately /2, 1, 2, 4, 7
and 12 miles fram ground zoro to further chack their sensi-
tivity and range (Figure 2.1),  The detectors were comected by cable
circuits to the instrumentation site.

In addition to the test of the dohksciors, an cpers~wlss
line was constructed from a point 1/2 mile from grouna 2=y~ Lo

a poink sapproximeboly 2 l/? miles Leom grand zers 2ad extsnded
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fram there by means of 1 1/2 miles of twisted pair field wire
to the instrumentation site. At the 1/ mile point the open.
wire line was resistively terminated and a spark gap lightning
arrestor was placed between cach wire and a driven ground

rod. (It is quite certaln that this was a poor ground due to
the dry natere of the soll). At the instrumentation sitz th~
other end of this line was connected to oscilloscopes g5 that
the time-amplitude mlationehip of any EM effects might be
measured.

A portable radiation instrument wvas connected t» a chan-
nel of a tepe recorder at the irctrumentation site to provide
an indlecation of the intensity of gamma radistion at thir
distance,.

The inctrumentation site coneisted of an air-cocled
trailer in which wexe housed all of the rensitive irstruments,
Adjacent to the tra{ler vere mounted four detect rs and ruch
other optical inctrumenth:s as were ne2cessary to measgurs the
time-amplitudn relationship of the thormal emiuzion cof the
event as well ns tn gensrate the pr2ciee type of syvchroni--

ing pulse necesaary (o make the measurements (sce Figure 2.2).

2.2  INSTRUMENTATION CONFIGURATION

The equipment within the trmiler fell inb Tive general

16
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categories (Figure 2.3). The primary group consisted of three
generating stations and telctype equipment (mertioned above)
which vere tied into the Nationwide Alsam circuit. Arother
group consisted of two oscilleaccpes (with recording
cameras), two elsctronic counters, and a magnetic tape e-
corder to monitor the pexformance of the detnil sepments of
a sensor mounted adjacent Lo ithe tratler, A thlrd group was
get up to monitoxr the parforms-ce of the detertora spaced
from 1/2 t» 12 miles {rom ground zero and coraisted of three
dual~track magnetic tape rocorder: and a timing=pulse
generator. The timing=pilse genexator was desipgped in add
timing pips to the recorded phercmena every 100 msec,begine
ning at time zero. The fourth group corsisted of fouxr
oacllloscopes with recording camerss and phrincell c~irculbry
and was devoted to measuring the time-amplitude ralatlion:kip
of the thermal pulse. ‘The Tifth pgroup included the miscel.
laneous cizcaltrzy for %2 :ting he wexious lir-s ord egiip-
meats, power gapplies; recording jrafimumeants v kaeping
trock of the snpply voltags, spd the temperature within the
instrumented detector.  In addition,this gr-wp i:cliadel a
synchronlzing puls: ganrerntr that Jdeveloped a «lgral frrm
the Iiritial rise time of the fthermal pul:e of the explicion

to Srigger the sweep gererators of gll of the omeillo=rcopas

CONFIDENTIAL



and to start the timing pulee generator. Another ftem was a
teletypewriter connected to the service channel of the Bamb
Alarm system which simplified the slignment snd mair-terancs
of the outgoing teletype circuitry and the establishment of

testing procedure and gcheduler,

2.3 MANIOWER

Forty elght man weeks of preparation were required
prior to shipment to the test elte., An additiorzel forty man
weecks werc spent at the eite for the following purposes: +o
install *the equipment, *o keep it manned during dry rung, 4o
check the status of equipment during inactive pericds)snd )
keep the station manned in anticipation of and duvring the

firing seqguerce.
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CHAPTER 3

RESULTS AND DISCUSSION

Data determining the reliability of the 210-A Bomb Alarm
sensors was recorded by oscilloscope cameras, tape recordere,
teleprinters, and counters, reccrding the performauce cf the

various sensors and the EM effects on the oper-wire line,

At detonation iime an absolutely perfect response
from each of the three sensors connected to the Nationwide
system brought up audible and viesual red alarms on the commni.
cators' panels and maps in the three display centers at the
Pentagon and at Ent and Offutt Air Force Bares, The performe
ance of the three generatinrg stations vms also monitored and
recorded locally at the instrumentation site, at las Vegas, at
the master control statiova and st other key repeater pointe,
Figure 3.1 shows the nature of these records with a normal poll
request BBBG ard the normal gre=n response of each station
preceding and follwing the red alarm me=sage nf each station,

Ore gensor located at the lnstrmmeatation gite
was modified to erable the reccording of the time~amplitude
relstionship of the output signsl of the wvaxrious detall elza-

menta of the sensor. Figure 3.2, upper trace, shows the output

22
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of the photocell with respect to time, the lower trace shows
the output of the main amplifier and Figure 3.3 the output of
the secondary amplifier. The flares along the base line on
these and other photographs were the result of multiple
traces after the eveat tock place ard while the camera shut-
ters wvere still open. The photocell output voltage 18 actu-
ally a logarithmic functinn of the therwal input. Both
amplifiers are deamigned t» saturate with nominal inputs. The
tonal output of this sensor was also recorded on magnetic tape
and when reviewed (Figure 3.4) was found to have gone through a
normal alarm sequence from 1100 cps to 920 ecps to ThO cps and
then back to 1100 cpe. A simlilexr unit was monitorad aurally
and was also found to have funcitioned normally. Two electronic
timers were alro connected to this sensor to record the time
after detonation that the various intermal switches operated;
the first shamld have rwltched ab 2 msec, the second at 60 mse:,
Although the magn=tic tape rezord showed that, this detector
operated properly, these monitoring timexs were both turmed off
exactly 10 usec after detonatinn by an interferivrg sigral.

The five additional sensors located at 1/2, 1, 2,
, 7 and 12 miles were monitored to confirm theoretical dsta
on range and sensitivity. The tonal output of each of tho serna

sors wag recorded on electromagretic tape slong with timing
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pulses to determine and record the fact and time of the shift
in tones for each of the sensors. The timing pulses occur st
100-msec 1ntervals, Leginning within a jsec or two of tre
beginning of thermal emission. All sensors with the exception
of those at 1/2 and 1 mile reacted as anticipated; those at
2, h,and T miles functioned normally,while the one at 12 miles
without a line of pite view and near the thecretical distance
limit did not react at all. The records of those sensors con-
nected to the instrumentation site by cable showed the presencze
of an EM disturbance near time zero. The sensors &% the instru~
mentation site were tied directly to the recording equipment
and were free of such disturbances, The sensors at 1/2 mile
and 1 mile reacted differently in several respects., The lire
to the sensor at 1 mile was completely free of EM effects,
while the line to the 1/2-mile sensor wac disturbed by a largz
EM transient beginning 72 msec after zers time., (Specula-
tively one might suggest that the fact that the cable from the
two~mile point toward ground zero wae lylag on the ground had
some effect on the EM disturbance and the disturbanze at 72
msec was induced from other unrelated equipment in the rear
vicinity of the 1/2-mile sensor). The signal from these two
sensors went directly from a 1100-cps tone tc the ThO-cpe

tone at time zeroc rather than through an intervening period of
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at least 60 msec of §20—cp= tone., We have not been able 4a
simulate this reaction and ther:zfore have no explaration t»
offer at this tims. The sther three capsars locatad at one
mile reacted normally,because the generating staticns will
recognize 1 ed signal only f it iz preceded by a firi%:2
burst of orange tone., The genarating statiors have bheen
thoroughly checked since *heir rztwn to the laboratory ard
cannot be triggered %y serd a red slarm rlecs the omarge Loara
precedes the red tone in the normal man~ir. IAMge el20isie
static discharges by themselve? o ir <omelnation with a ol-
cident shift to 720 cps will not indiwc= a >3 alarm.

Figures 3.5 through 3.13 are oscillographic photographs of
the signals as stored on the various tapes.  Figures 3.5 and 3.6
pertain to tha semsor at the 1L/P-mile peirt, Each ¢hwsz tae
effects of a slight EM disturbtance 3% time zer~ and a mich
larger disturbance beginri~g u% 72 w2, Figure 3.6 istoa
geale of 10 meec per diwizxion ard et ews the datalls of the dice
turbances in best detall. Figure 3.5, with a scale of 100 msec
per divizlor,iliusdrates She Urach £rogisrey <hift from 10D
cps to T4 cpse  The =mzll spiker gxs “hes: 100-mfec %iming
pulses that wers not auppreasad by the Ly posney dizecrimivator,
The largs lunterferzree sigral is alst evider’ at 72 mes-,

Figures 3.7 and 3.8 pertain to the sensor at the l-mile point (Figure 3.14).

With the time scale of 50 msec per division, Figure 3.7 shows the
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complete absence of EM effects from a time more than 100 meec
before to nearly 40O msec after time zero. The shift to 74O
cps, 1llustrated by the change in amplitude at time zer-, 1z
also illustrated.  Figure 3.8, with a time scale of 100 msec per
diviaeion, shows the divect ahift to ThO cps at time zerc, Most
of the 100-meec timing pulses are visible, beginning with the
frequency shift to ThO cpe.

Figures 3.4 and 3.9 illustrate the reaction of the sensor
at the 2-mile point. Both show the rather violent effect
(presumably from EM causes) lasting for nearly 20 msec. The
shift in tone from 1100 cps to 920 cps at zero time and to TLO
cps at 60 msec is clearly illustrated in Figure 2.4, Figure 3.9
(showing voltage amplitude vs time) best illustrates the nature
of the EM effact.

Figure 3.10 illustrates the behavior of the sensor at the
instrumentation site (the 4-mile point). Since no cable was
involved, (the senszor wms divectly connected %o the tape
recorder), the equipment was not cuscceptible %o EM induction.
The shift in frequency from 1100 cps to 940 cps st zerc time
is 1llustratsd,as well as the further thift to 7h0 cps at
60 msec,

Figure 3.11 illustrates the performance of the sensor
located 7 miles from ground zero. An induced potentisl pulse,

becauss of EM effect on the cable) can be se=n n2ar zoro time.
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The shift in tones from 1LOO cps Lo 920 eps to 740 eps is

clearly illustrated, along with the 100-msece timing pulses.
Figures 3.12 and 3,124 pertain to the sensor located on a

hill back of CP-l about 12 miles from ground zero. The view

of the area immediately adjacent to ground zero was obegtructed

by intervening hills., It is believed that at least part of

the fireball was visible from this point. Figure 3,12 shows

the effects of a disturbance at time zoro, 100-msec timing

pulses, and nothing more, Figure 3.12a confirms the fact that

there was no shift in tone, either t» 920 cps or ThO cpr.

Due to extreme range, thig sensor was not experted tn detect

the blast; no more than £ posaible shift to 920 cps was

anticipated.

Figures 3,13 and 3,134 illustrate the performance of a stan-
dard detector that was not modified to react tc the smaller
event, This detector doec its intermal sampling at 30 meec
and at one aecond. Since this sensor was mounted at the
instrumentation site, ther> in no evidence of ary EM effecte,
The absence of dlsturbarces is illustrated in Figure 3.13,
which illustratss amplitude effects to best advantags — only
the timing pulces are visible. Figure 3.13a illustrates the
fraquency shift to 920 cps near time zero and a return *o
1100 cps In about two seconds, This ie completely nrmal;

shy suddeun bright light will cause a shift to G20 cps. There
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was no shift to THO cps because of the short duration of the
smaller event. The significance of this effect is that the
sensors in the alarm system, which were designed to Air Force
supplied criteria, will not in fact react to explosions of
veapons vhose yields are as small as the one under test,

While results of the messurement on the open-wire
line are comevwhat inconclusive, valuable dats were recorded.
Obviously, the time scale was short of ideal. Figure 3.15 indi-
cates a voltage swing of at least plus and minus 400 volts
(the traces may have gone off scale) between the open-wire
line and ground. The driven ground at the 1/2-mile end of the
line was of doubtful quality, and it is doubtful whether the
spark gap protectors operated to full advantage. With the
equipment back in the laboratory, the only way the pattern
can be duplicatcd is with the ground at the 1/2-mile point
missing. Pigurce 3.16 indicates the differential potential
between the wires of the pair. With an effective ground, the
differential voltage increases faster because of the fact that
the arrestors ere not exactly identical, do not spark over at
exactly the same time and in the same way, therefore generating
fairly large instanteneous differential potentials. Tests in
the laboratory both now and in the past, when the system was

being designed, indicate that potentials of the sort experienced

28

CONFIDENTIAL



auringe the explocior and varlious other types simudated in the

laboratory have little effect on the performonce of the cystem,
A direct hi* cv near micc by llchizing or a piclesr explocioz
will undoubtedly {ncapacitate o censor or its allied equipment

1oy the athey cengore of a

hut moat dn e by ac ey L h
given tarret wrea inoperahle.

Additional evilence with reaspect to EM effects may be
gathered trom an obasryntinn al. the time of the Llast and an
examination of the recordc. A% the tlme of the blast a spark-
ing; over was observed at the trailer termination of the opane-
wire line. It hoc beon noted that the electroniz timers, which
were started by the synchronizing pulse and were irtended -
measyvr the sampling times of the Instrumented de*ector, were
actually both shat off ten psee after they were started.
Further, an rxominatiorn of the oscilloscope trace of the riee
time of the (ret pl-2 of the thermnl emliccion chowe on
sxtranesae pulen rising %o o Tirct peak in t2n usec and a second
higher penl in o additlonal Sor pocc,

It in swgre w21 that th: abhove thris bits of irformation
were reloted Ty Lthe same phrnomenon, I 1s ouggested that the
most severe dlsthurbarce associated with the EM aff:c+f Lliysted
for no mom: than 20 juec, because a pulse of this duratlion wac

conducted £ the inctrumentatisn cite by the openewire 1ir=,
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The time duration can be determined by the Interfering sipgnal
induced into the oscilloccope clircuitry and recorded along with
the rise time of the firet thermal pulse. It i3 aleo supgectsd
thot this same pulse was induced into the timer circuitry and
was the causce of the timers having been shut off at ten JAsHCe
The fact that a spark was observed indicates a high veltage; the

fact that it wmc observed at the open-wire line termination
fixes its source ngs the open-wire line., Therefore, a high-
voltage, high-frequency signal was conducted into the trailsy
by the open~wire line.

Because of the inexact nature of available informa-
tion concerning the time-amplitude characteristic of the ther-
mal emission, a photocell and measurirg circuitry were iacluded
in the instrumentation which would erable us tc check cur
design parameters. The pacs band of the system was gocd
enouh t0 cnable us 44 see gh least s 2 pser rise time, Twe
oscilloscopes were set up vith differing amplitude senzitiviities
to record the charuciteristic: of the first thermel pulss, Trese
scopes were sot to ewecp ratas of 50 jisec per centimeter for a
total sweep time of 50C pisecs The sencitivity of *the flrst was
guch a6 to render the trmace us2lezs, The roeond chowed the
pulse 1n all the deball hoped for.,  PFigure 3,17 is a copy of this

gacond Lr-oce,
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Two additional oscilloscopes were also set up to measure
the nature of the second “hermal pulse, Figure 3.1% isa copy
of the pattern developed by the high sensitivity instrument
and is useful for the detail given at low levels., For
instance, after the first pulse, the intensity dropped to less
than 1,000 ft-candle. Figure 3,19 gives agood overall
plcture,

The time duration and the amplitudes of both pulses
checked our design parameters exactly within the accuracy of
the measurements. For a weapon of Small Boy's size, the equip=-
ment had been tailored to react to a rise time of 50 usec and
a first pulse duretion of 3 mgec., It was anticipated the
second pulse would rise to peak amplitude in 60 msec. It was
also anticipated that the pesk intensity should be neax 100,000
H-candle at the instrumentation site. It will Ye noted
that all of these figures were in fact verified,

Since it wme felt that some knowledge of the radia.
tion intensities was of interest, a spare chammel on one of the
tape recorders was used to record the response of a portable
gamma-detection instrument. Uipure 3.206 shows the individual
pulses during the first 10 msec of the explosion and indlicates
a pulse rate near or beyond the frequency capability (15,000
cps) of the tape recorder. Fisure 4.20 1s an integrated record

of the first second after time zero and indicsates that
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essentlally all of the gammo radiation took place within 0.5
sec, The peak reading on the meter on the instrument was

10 mrj however, the short duratlior of the pulse and the

time constant of the metering circuit may have been such

as to make this a low rcading.

Since this was a desert installation during the hot-
test part of the year, it was anticipated that the temperatures
within the detectors might be of interest. Thermal elements
were Installed in the instrumented detectors and the tempera-
ture of the one connected to the system was monitored on a 24~
hour basis, The temperatures encountered were (within calibra-
tion accuracles) the same as those measured in the shade. The
white paint used 1s apparently quite effective in keeping the

temperatures within the sensors near ambient,
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Figure 3.1 Teletype record of red alurms.
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Figure 3.2 Photocell and main amplifier performance.
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MILLISECONDS

Figure 3.3 Orange amplifier pertormanee.
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Figure 3.4 Performance of two-mile detector.
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Figure 3.5 Performance of one-half-mile detector (seconds).

o 80 I00
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Figure 3.6 Performance of one-half-mile detector (milliseconds).
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0O O0I 02 0.3 SEC

Figure 3.7 Performance of one-mile detector.
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Figure 3.8 Performance of one-mile detector (seconds).
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Figure 3.9 Performince of two-mile detector.
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Figure 3.10 Performance of four-mile detector.
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Figure 3.11 Performance of seven-mile detector.
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Figure 3.12 Performance of twelve-mile detector (time = zero).
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Figure 3.12a Performance of twelve-mile detector (time = zero).
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Figure 3.13 Performance of unmodified detector
(only timing pulses visible).
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Figure 3.13a Performance of unmeodified detector
40 {only timing pulses visible).
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Figure 3.14 Onec-mile detector installation
and portion of vpen-wire pole line.
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Figure 3.15 Line-to-ground potential.
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Figure 3.16 Potential between wires.

42
CONFIDENTIAL



FOOT CANDLES

FOOT CANDLES

16 X104

100 200 300

Figure 3.17 First thermal pulse.
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Figure 3.18 Second thermal pulse.
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Figure 3.18 Second thermal pulse (overall).

MILLISECONDS

Figure 3.20 Gamma radiation at four miles {milliseconds).
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Figure 3.21 Gamma radiation at four miles (milliseconds).

45

CONFIDENTIAL



CHAVIER 4

CONCLUSIORS

The primary objective of this test was to ascertsin
evidence relative to the operation of the Bomb Alarm Syrtem,
and not to gather scientific data. From the data gathered,the
fact was established that the dastectors possess the ability
to recognize, upon occurrence, & nuclear event, to tranemit a
messago to this effect,and to activate the appropriate ele-
ments of the display equipments. The data gathered also cone
firms thecretical calculations relative to the sensitivity
and range of the detectors in that this data checks very well
the thermal pulse model used in the design of the detectors,

A secondary objective was to recoxrd electromagnetic
effects on an open-vire line. Review of the dats recorded on
the openewire facility indicates that phencmena similar to
those experienced in connection with lightning storms were
present, and no adverse effects that would disrupt the trans-
mittal of & signal from the detector and/or signal-generating
station were experienced.

Further, by tests performed on all of the circuits and
detectors immediately after the data was taken and recorded,

it was determined that all of the equipments were in as good
condition as before the test. None of the equirment suffered

any demage as a result of the test.
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