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Relay timingequipmentused Jul.y 16,’1945, at Trinityi6

deacwibed. keter timingequipmentwas at S 10,000yurda,and r-

mote coixtrolequipmentwas 1ooatedin the vioini~ of zeroand alm

at Y/10,000and N 10~OOOo
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Apparatusfor &&a~ion; oi!”th~:mclear-bombexplosionas &isted

inTables1 to h were”turnedon by meansof the relaysystemdesoribed.The

vstax was selectedby W WtiMarloweand much of it was ba8icequipmt BEMAU.

facmred by UnionSwiimhand 9igualing(%. for railroadUS- As will be more

apparentlater,thisequipmentdid not handletiminginvolvingless than e1

eecond~thiswas doneby l%.Tittertoncs groupusingelectronicequipmentand
.

lmparate szne88 The mastercontrolstationwas Sbuth.10.OOO. Remote-control

stationswere looatedat West M 00900North1000000and West 9006 The latiar

stationwas simplya box in the groundwith linesrunninsto the

as 8hOWR on Tabls 4&

The remoteetatibnswere operatedby a airgletwisted

various points

pati plusa

‘spareto each station. Mae of the spareswas neededon the nuclear-bomb

te 4 ~ howeverd~fiuulty due to line failurewas experiauoedby Titterton

* on the 100-tontask Actuallya 5 pair cablewent to the$“9004 this&ives

-k mom WA if connectedproperly.and has aboutone-halfthe loopresiB.
.

tanceof thetwistedpair which is 41 ohm per loop yer& As it is easy to

connectup (itrequiresno poles)it m uLd

it was &ivenat Trin&ty,

The systemworksas followss A

si3emthat it merits

sequenceof signals

wider use than

is started

by throwingfivemanualswitches.making22 microswitchclosureson the drum

systemOand thenthrowingagainfivemanualswitohe% E+m3hoperationreversaa

the currentin theline.and eachreversalcausesa codingor a stepping

relaychainto advanceone step~ On the ~d step it held it for .2 second

and returned to O positio~ In order to tell.at SI0,000thata rerde SItatiou

was in positionO or

. mduc ing the current
,-.

.

otherthanposition(1a resistancewas uut in at stepO

in the Mne from 15 to 7”roils.
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the variousstepsit qM3ratef3

doublethrow. Permanen$

termmals am

respeutivelyO

Qoil to # volt-

a~ makesP.tod!looatacts;reversingthe cmneotion makesP-=to-Rcontaota~

As we used it,P and n mmpldad the Customrso Cirouitso # 1 WaB Conneoted

to the terminalrnunkredthe sams eequen~eon codimgunit. The elroultwas

broken by -2 beingconnectedto the terminalnumberedcorrespondingto turn

off sequence. To savea few relayaocertainciroultswere oompletedby -

seriesor evfonparallel ar~ements of the mntao t%

The remte stationshad Ughta to tellif theywere workhg prop-

erly. The Xi&ts had the foilowingmeanings$
.

.

.
,n

.

1. White light on fcm poa$tion0;,

2. Rod lighton for positionother than(lg

3. RedMght on i%r inputline currentoff;

& White Ught b OE for c&stomercirotitsopen.

These Ii@t& we= M-volt telephoneIampaand were Wrned on by a $oggle

switchwhen desire& Whitell@ts showedthe customercirouit open rather

thanon for safatyrSa50n8.

The austomsrcircuithad a toggleswitchin eaoh to open for safety

so that the remotestationm @d be operatedforcirouitadesired. simple “

relay closureswere furnishedat the lQ~OOO-yardststiom% At W 900 all

oircuita w=e energizedby 126 V02ta of stomge hatterie8;thiswas de@r-

able from the safeliystandpointsince

“k-

a shortin a twisted-pairline to the
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● *** 9*OO

● : ● *
● * 9:9 :09 ● ** :*O ● 0

● a* O.. ma* ● **
● ☛✎ *e*. ● **
● ***.. ● *.
● m.-- ..-

.U------ --

em ------ -.

——

APPROVED FOR PULBIC RELEASE

APPROVED FOR PULBIC RELEASE



● ☛
9* ● *9 ●*- :
● **

●** ●

.. W*.*:*: ●.

.Oo:e:

. •a~ ● ● ●*9

WStQSSSI’CO@d XIOtOpek?Ste”~ei;m~&U~:{;~:~8 bOK& It was also a saving in
90 .0

. bt%0ZhM3 fOr the MS~ CUS”&~~$\”A&&~a && C~~C t8 IiW8IkOtX8b8dfOr
● \

II@rethan‘1/2ampereOprotectiveresistancewa8 placedin each o$rouitinside

the box eo even if the terminaleiwere accidentallyshortedthe relaywould

not be dasmgede

throughthe line resistancein his cirouitaa shownon Table 4S theserelays

were

were

Also

momted in dustfree boxese

fklrnkshed in two I’atingsfj 28

furnished were Allen Bradley

and 110 volt (2000ohms)ratings.

BJX relays(beggedfrom Brode~sgroup)

volts (280ohms]aud 110”mlts Q500 ohms)b

Bulletin20 relays in f)2 volt {170elms)

Theselatterrelayswere usedfcr heavy-

mrrent circuitssuohas the inverterand the armingrelaysin the firing

unit. Automaticelectrio mercury relayswouldhave beengood for this mr-

vice butwere not reoeivedin tS

In operhtiona ramotestationccsmistedof two inputrelays.

(biasedpolar)connectedto codingUnit (seeaccompany diagramof W 10.OOO
.

station). The codingunitend outputrebys~ 1ightsand awitah%comprise
.

the remainderof %he 4at%on. -r the nuoMaMmmb testwe mountedall this

in one uprightwoodenbox for theMl,000yard stationsosnd in a horizontal
.

box forw 900. Three storege batteries

. taken to conneetthe batterieswith the

rectifiersin the uodingunitwUZ draw
.

unit failsto work if the voltagedrops

operatethe st6itions~Oarsmust be

proper polarityor somesnubbing

emessive current. Also the coding

bO~OWabOUt3.2VO~t8. me stick’

polar rebys willoperateas low as 4 volts so thst theycanbe operated

@ series. The manufacturerremmmends ths’ttheynot be operatedin semi-

ParalleLobut my be operatedin series-parallelif neede& TM rea,xm

semi-parallelQperationis bad is that the.
/-=

5--

.

transfoxmwractionOif coils3.
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k relays 1 and 2 are in parallel,then enuxgiqingcoil 2 in relay10 ~

Oauserelay2 to operateLikewim.

The mason for+ use of two inputrelaysis to make for saferoper-

ation. The IW relayshere are also of the biasedpolartype@ th 107O-OM

currentia hrokenithla is done by not pexmnttingthe armatureto get &se

snoughto the permanentmagneton theN aide to atiok. Thus by hookingthe

inputcoi18in oppoa$ngseries one relaymakee3P-to-Naontactso the other

P-to-Rm ntactsif a currentof more than chout 2

flowsthen bothl%?18y6era in R positioa. ti the

latter to reset the stationto step O by meansof

l-minutedelayaa shownby the diagramsof uoding
●

leftout in the k @t shotas beingunnecessaryand a p08#3ibkIsource of ta’m-

Mils flows. If no lwrrent

firstte6twe used this

a thermalrel-kyof about

UU~tC3;%hi8W?38pUrp088w

. ble if blast should break a line to a 10@O-ysrd station.

?t is to be notedthat the coding
.

receivedfmm the factory. Diagramsfor the

inaluded.The modificationwas neaemary ao

* to stepO if the inputIcurrentto thebiased

unitswere modifiedaftar being

connectionbeforeand aftarare

thattheywouldnot drop back

poim relws was interrupted.
.

-w If thecurrentia interrupted too soon (10ssthanone
.

Seaond) on Step

loaka and it is

Xhia difficulty

on test Wori%

320 the un$t does not returnto sap Oq If this hppena it

neoessary to interrupt

Occum only on $3W3p~

the pOW8r tO

but did give

the unit~ntariAy.

troubleon the last shot

At S 10~000was locatedthemastixequipment.~x u-is=
●

.- of the drmu timervthe lockedbox for outputeircuits, and a stationfor
● ●*9 ● .**● . . . .

—.
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SuppkulentingLine
● m ● ** 9** **m ● *. 9*

re8istanceOthroughthe rev~r$+g @nt@fs c+~ oommm XI?btickpolar reMyO.
● ☛☛☛ ● ● 0

●:0 ● *O 9*

and to a ll%volt SUMPIYof’6 ~~~~iese Beoauseon the 100-ton test people

pisked up thesesignalsby aross-talkowe gut on a 2@fd mndemer on tlm

outputside of the revers$ngrelayand 100 seriesresidanoed In addition
.

lineswere well isolatedon the fimi elm% No eomp~aintswere made about

thiscross-talkdiff%ltityin the nuolear-bcxM*to

I’hf3 8witohes on the control panel on the &wa koudng and W

mbroswitoheivon the drum proper ener$izedcoils1 and 2 on the atiskpolar

remmlng relay in eequenc80Two additionalmicxoewitoheaon the oarrlage

tmnsferred the control of these relays from the toggle ewitohesto the

drm and back to the toggleswhen thecarriaw omne to the end of its tmvel.

●

✎

T

Another microswituhoperated* oounteronoe each seoondfor ti~ s~ls.

As thisdid not seememugh on the fird shot amther wheelwaG imtalled

whiohramg a gongat selectedtimesas givenon Table.1. This wentout over

the mdio and the public-addresssystemat the bcmb testand was interpreted

by fh ~ ~lk)no The abovedrummr3 to be Opel%AtedOff taonst-tfrequency

from a fork=uroeo but sincewe did Wt 68% it Intaoperationsoon enough.

was ruledout on the bomb test. A dial plateoa the end allowsthe time

blastto be detemined to aboutone tenth

soonafterthe blast. Aotmily it couldnot

<bombtest. The drm was builtby G Turner~
.

In firingthe bomb the following

of a seGondif WW oan be heard

be heardat the timeof the

*

@eps were takens

1. Inverterturnedon - M Mnutesb

red ifier f’2MwxAt4kt The invertermade l~~volt

voltsof stomge battc@.esO

This heatedthyratmn u.d

l@O~oyclepowerout of 28

2.
.
P firingset.

. 3*

8

HV turned on - 1 minute. This ohargedthe condensersin the

.*.-7; ,am ● * ●● *
● *****a 9*,
*. .-. . . ..*

,. ..-+ -

—- .— - —
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thyratroncmt@ b apadf ~p probesand sparkgap outputto detonators,

& (kiv9TiWarton the i’ir~,s- at *.1 8Q130nd0At ‘.

8 0.0he senta puleeout over a I@ 54/A b o&18 whichoouldhave fired

tie thymtrom Sincean accuratetimingof the intervalbetweendetona-

.

,

tionant!thenuclearexplosionwas desiredit

pulse at the baseof

operatingoff of the

Sutton”sttmr md a

In order

A ~arate line from

the tower@ There a 4G35

invertereTim outputof

pulse to the firingunkt.

to guaranteesafetyi%rther

s 10*OOOoperatedOontsot(m

was deai!dedto renewthis

thyratmn unitwas set up a.ho

thisunitf%d one pulse to

measuresware

A in a looked

takenn
(

box at the ‘

base of the tower= TM! was hooked in series belit?een the 28-voAt storap

batterysupplyand relayB (whichwas tuknedon at -10 minutesby W 900

remotestation)and the invertero RelayC operatedat -l minuteto turn

cm inverter outputto the HITtransf’ormermIWay D oonneetadthe azming

SOIWS to the same28 volt batterysupplyagaintrough RslayL me

aboverelayswereAllenBradleyBulletin 20 with at least 2 contacts

in Pazallel. !l!tuw@J!J.(hoontactstheserelaysturnedon Mghta cm

lookedboa when in safeposition.

booked

For ~hecki~

voltage on the cmndenser

The firstwas merelya O

purpoees.alinewent back to S 10.000 to indioate

ayatemand a seoond ta indluateoperationof a-

to 1 millimeter amuntedou the looked box at

S 10,000. Ikoublewas .Xpex%eaacedon an earlytestdue la Li&htn@# suxgm

beiM pickedup and aauslngtie thymtron b the firingmit to be fix@

prematurely.A mnbnaw ohoke filter waa M8talled

● where okarlime telmtnatedin 8 boJL The fhai shot
n

thunder storm so th%s seemed”:%“ie ‘*”&aK. i“&raki45.

rekys. In Ozder to ineure

at the top of the tower

waanotnuade ina

wae aammp~ished by 6

connm tionwas made

APPROVED FOR PULBIC RELEASE
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paraue~ Oollxleo=

infongationback

. to S 10.OOOOver a twisted p& +e%u%e yu~~ wireswere c~~tOa into
P ● ● ** ● ● ** ● *W● 0

two BP bi&a&dpolar selqm in the looked box at tha base of the tower.
.

With both series and parallel mnneetionsMe the lindwas Oonneoted to

one pohirity of a 22&vol* battery in the hOXO lmeaking be meries maneo-

*

tim broke the mnneetiom to

tionreversedthe currentin

get fired partially amed it

operate anotherbiasedpolar

Swh fallutwby turning

- P-** Mghts on

and parallelmnnection

ona

the batteryand break- the parmllelomaeo-

the line. TO ~tee that the @@@t did aot

relay In t&e station at S 10.OOO and to indiuate ‘

red light on the ~

lookedbox at ba~ of tower

whenmade.

Ibr proteetioa

also intlio#ated

The aming box for the 5# chargegave us a bit of troublebeosuse

we deoidedto use a fastr@lay for aumuvatetimings A RP biamd polerW-

foundto be bestfor thispurpooea5 it is non-miwophonic as well a8 faak

A aornmlly

me outpwt

dui~e was

a~oaeii ~ntaot by meana of 6 volt battery Lit a lamp when aafee

knife switohWS8 IIPOTand shorted the line for safeingwhilej#

beingccxmeotedi !Ihelookedbox, the %nverter~an FM radiO. and

two telephoneswere in a smallshackat the base of the tower. A private

telephone provedquiteUsef!llalsoo Telephoneswere installed at S XOOOOOa

II 9000w 800 for informerpeoplewho had a lot of testwork to doe base of

tower and top of tower. By leavingthe telephomeat the baasof the ~wer

mrmeoted to I=ttsryooperatioR of invefier co u.ld be heard as well as the

lhoh of We fivelines@ng to S M,000 in thej pair uab4e was

protectedat W 900 a~ well as $ 10,QOOby *ightningarrestors The negative

●
“9-

P.
●** ● ● D* .m. ● *

/

●** ● . . . .

● * :.9
● *.* .0 ::

● : ● *

● * ●:* :9*909 :0* ● *
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.

and this was Mde Ooummnfw:”ai~~~s{~”c~~uita from thisUtatioxb
● **** .0

Before the arming party Lef%“SO~O~OOOO:b~%; thatall stationswerm on
.

code zeroand linesto themwere thrownto a battwyin the box for holdin~

and dmdcing purposeal !i%e safe line waa openecland the firingcoaxline

fruuTittertonwhichwent throu@ thisbox was epmed and the outputside

shortedto its shield. All thiswas done by knife switohes

box was lockedand thekeys were takenby the _ party.

~ pay -A w~t @ w 900 dl~ @. eU8tOfMW

cheokedto be off (aotuallytheyhad beenoff for some time

etc~~ couldbe loaded)and various‘ciruuits ware checkedto

by an ohametar. The box was reiocked,

GireuLts were

so the camems~

be mntinuoue

The 28-oLt switohas weil as mi~che8 to fil~t8 -d ~ ~

the f ir~ set and the pulse splitterand one to the infomssrbatterysupply

were openedin the Looked box at baseof the tower. The cords belman the

output box and the firingunit werepi-d in on the towerand theparty

upstairsLeft. Next the3 poundchargewas connectedand,the switches dosed

in the lockedbo~ l%@ the ewitoheeat W 900 were dosed cheoking of aourse

thatl%ghtswere showingsafe. The party thenretiti to S 10s000where the

remainingswitcheswere to be c1osed

Men were also stationedat W 10,000and H 10.OOOto insurethat

the88 stationswereoperatingproperly.

A mo?x elaboratecheck-backsystemwas purohseedbut not used

for lack of time. Thiswouldhave recordedby li~ts the factthatvarious

1ineswere continuousand did operateaat+sfactorily. W did not believe

that the extratroubleof settingup thiscarriersystemwag worthwhile~

particularlyas the above systemworkedand we mightnot @ the elaborate
.

,,-. -MM
● ● 00 ● ● ** .0.

● ☛☛ ●● ✎✚ ✚
● ✎☛☛☛
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:0

9
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systemoperatingin time.

A @vie reoordwas takenof meters on tho lockedboxat S 10,000

to p~ve thatoperationrnaasatisfactorybut resultsmade it unnecessaryto

examine this record. Duringthe the betweenthe chargingof

densers,Horn& watchedtheHV meter,and was preparedto open

A by openingthe knifeswitchto it in the box at S 10,000it’

any misbehavior+ This wouldhave preventedthe arming relqys

since the fast thing system@ uld get no signalo prevent the

,Z.

Colltraotor

*he HV showed

from alosingand

firingof the
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12 Juno 3$45

To* All Wnoormd

Yrans J. Lo MoKibben

Subjeots ~Otl?i-~ ~tiw Roteutton Of Ga@Ot
Auxiliary ObmWO

Rdeotion of Gadmt.——

A00 To fire the gadget

Inverter - 10

1. ES v. turned
oharges high roltago cmndenserat

*. Czoue ●rming

the following step8 till be *ken:

on at -1 tinutao l’hia h~t6 the tubesM@

‘thisaonmota thyratrom
output to spark gap probes and tlm”aparlc- gap owtput to detonators

S. -s thyXWtrOUi- fird by a pu180 f%n t!itterton OVOr a
R064/AUem% line fmm 8 10AOO at t = 0. 2he output is ooupled by transfmmer
to the @)es wMOh initiate a spark in the @p ooaneoti~ the M@ voltage.
Oondeneer$ and *O detonators 0

. & Looked bores k oontrol these operatlone are looated at the
romuing pwitionat

1, s 10,000- mater Sequenoo Otatiom

3. Base of’ tower- &)XUb!LOtW$ to ~rfox’m 1 W@ ~ above.

&
. .

The inverter is turned on by tm Allen Bradley XXI oontaotom
*a serioa in tlke WkOd box at base of touer O Thea ●re oontadmr A qpratied
f%tt 8 20@o by a dimot Mm and O@~O~W B OP=@~ ~= ~ ~~ @o$~@
stationq Oon*otor CF SISO in this bcm opembs the armingrelays ●d ia
operated by the w 900 S=tion* The battery mpplie8 that operate tluwe oon.etoru
are boated at the w-M end SO = aoo~~fm*l *o* till not o~o- * o~x- ●

- set of mntaots on oontaotor A will o~oae tho firing Mme
botwem W 900 and the 6mharge of BWs*U$6 lmted xmr W 00. There till be
no elewoal oonneotionbetnoenthis Me and the ixzvertars

-120
.

.

W** ● ●:* ● *e ● e●** ● . 9 ● *
. ● * ● *

● :900 :***
●

● ☛ ●✚☛
● ☛:.0.:*:**●*

● ☛ ● *O ● ** ● ●
● *. 9a* 9 ● ● ●m,. . . . .*. ●.. :“-----, ” ---

*O* e . . .
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.

● ☛ ● ☛☛ ● ☛

● *9 ●°0: 9**●

● m** *m: ●:*.
● *8.*
● ** ● O* ● ● ●*?

● * 900 ● ● ** ● ●

.

f--

.

in
ml
as

at

● ☛ ● ☛☛ ● 99 ●:* :** ● *

● ● ● *

● :.. .:*O ●

● **●: ● ,* ::
● ● OO ● ●:* :s0● 0

,. ,

These oontaotom will be visible through @ luoite wi~ou
We side of the bm so oontaots oan be eheoked. If proouranentpermits,
uontaet6wi13 light 6 Volt lamps for an additloml oheok. Thus au long
the lamp8are lit the oontaotcm are in the sai’e positions.

As pte6ent plans oall for the inverter and battery supply
thebase of the towersthe followingDP6T mitohm are in the looked box:

1. Between (a) the oontaotors A ad B and battery supply
and (b)~ the inverter~

2. Betwean (a) the inverteroutputand (b) the firingse$t

3. Between (u) the batterysupplyand oontaotorC and (b)
the arlaiagX’ehya.

C. * u $00 wquenoe fhathn is opera~ by one twisted ~ir
of a S piMr oable from 8 108000. The input relays of the eequenoe stations
aro two biased polar relaya hooked in opposing eerios oonneotiom M $ S
roils ourrent tlowe in the Mq3 ii’ relay 1 is nprm18 relay 216 reveme
pos3tions tf the ourmnt reveroes thq relay 8 is norml and relay 1 is reverse$
but if the oument is zero both relays are reverse. The manufkoturerhas
labeled these positions for tieir ownreasons. To move the mquenee station
*oto one pos5tion to the next it is nwessary to reversethe mrrent in the line.

Lights are provided in the ou@ut box of the station whioh
light only

1. when

2. When

S, Wmn

4. when

sequenoe@ation is in po8itionserot

mquenoe etationis not in position zaros

line Ourreut is mrot

oustomer~s oirwit ie off. This light mea OH
when Wm ouataner Is oonneoted and V%OOverm. There is ● Ught f& eaohv
oustomer. Toggle awltohes are provided to Motivate oustomer *s uirouit whioh

* inoaude Ooatiotors B and c, AU arning and firing oirouits are $naotivated by

4 opening * Oirouit o

D. At S 10,000 is looaW the mater amtrol station. Batnben
the oontro3 awitohes and timing dmm and the output lines is a looked b= whioh
oontail18 sUitohe6 to insure nomoperation of oUtput stations while amail?g party
iu mt uorke Mare to indioatedirsotionand afugnitudeof’ourrent ha aLoh line
are mounted on this bmo In detail it oontainst

L Switches in lines to remote station. ?heea are DPDT.

.

.

.“:q~ :: ::● 9* ● *. ● e

● O*m .*99

● : ● *
. . .:0 :09 ● e* :0* ● *

● ☛ ● ☛☛ ● ☛☛☛☛☛

● ☛☛ ✎✝☛ ✎☛☛☛☛

● 9 **m. ..*
----,0. ---

--. * A---

“*.**- --
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● O ● ** ● s

● ** *** : *** ●

● *9..* ● **
S*S ● ** m

● *4 :*:4 ● ● ●**

● * ● ** ● ● *m ● *

me position i6 opemtw the Wwr.uuiwuf% Wb:llxSO.to a mttery in this box
. whioh bdioates through the meter *t~tl# r+o* +s@m30e utitione are oonnwted

r and on position zero by the amount of●ea*en* ‘M”lW On 811 po%ttiomu ezoept

zero a restsfanoe in the remote s-tion is eut out 80 that the ourrent rises
fmm 7 to M milII~ The observerat S 10,000oan not onlykeep eheokon position
of r~te stationsbut also on llneoontinultyt

t
2. Suitohon line to mntaotor A. -r on this oirouit will

indicate proper ourrent when opfm*s

3. ‘fhO O-X i’tWlll?itt6r*~8 ftL8t titi~ OiWUit tO *

thyratron ia firhg sot passesthroughthisbox. A SPDT awitohopensthe oontor
oo&haotorand thot%sit onthe firi~ oet side to the

4, Suitoh in line to MBok~s large

1$. Tha procedurefor the armingparty

1. At S 10,OOO.

ahield~

flash bosibs .

is @$ followut

a. Cheek that sequenoe stations are in position O and
oonneoted to battery in box whiohwi11 then indioatelineoontinultyas well as
stationpo8it%on&

b, open and short Titterton$a firing Mae?

o. Chaok that safe line ootiuots gmoper ourrmt and
then open Its

●

*
.

d. Look box and take all keyeo

20 At W 900.

ae Cheekthat sequeme O lightshcm and sequenoenot O
does not..Also that lightindioathg no lineourrent doee not shorn

b. Cheek that all lightson Oustomer$ a oirouits show.
These li@t6 am operated by lW oontaots on the output rekqm and these oontaotn
will br- when oudmmor otrouit opemkcw

o. (Xiouk thfit all ouatomer oirouits are $naottve$

de Look door.

a. Cheek *t oontaotors are open~

be Open - bi fe ewitohes that oonneot invert@r and
arming relay to 00ntaotor6 and battery 6UPP1W .

Oe Open invwter to firing 6et line8
●

P
+4”+’ ; : : : :.*8 ● *. ● *

. ● ***** ● *=
● *** ● *

● * ● *O● ** ● ** :.* 9*
● e ● ee ● ea ● ●

* .** .** ● ● ● ●**. . . ● .*S ●--a :----. ● a----.“o. -
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90 ● *O 9*

● 89 ●°0 : ●** ●

● ****** ● *
● .9*** ● =*
● ****** ● ***
● * 900 ● ● ** ● ●.

.
d.

40 At

84

b.

a.

i. At

a.

b.

00

do

6. At

ae

b.

00

● zii i- *9
● ● ** ● ● ** :** ● *

base of tower after oharges

Repeat 3a$

Close knife mritohess

Iaok box,

W 900 after ohar~e8

Cheek by telephone

Izepeat2a and 2b3

are all

are all fwed.

fused.

to s 1O,WO$

.

Aotivateall audxmer oirouitst

&ok doors.

S 10,000 after oharges are all fuaedo

Conneotall SequenooStationsto drum suitohayatema

Conneot‘Ettterton~uMne to firingset thyratrom$

Opamte oontaotor A noting that
.

Op-tiWg 8eQuan0eqateen fill now fire the

. IX. H% R’oteotionon the 6#sound Ve200i~—- ..—

oummt 18 oorreoto

ohargess

Ssm!!%
It ia assumed that the party that fuses the umin ohargefhses

the $= ohmge for Bareohallm After step3 of above the firing line botueun
the ~ 900 6equenoe slation and the 5#m’mlng box is open by oontaotor A. The
DPDTrelay whioh fires this ehax%eon olosure lights a 6 volt lamp if’ in safe
position .- A 6?

switoh proteote
of relay A.

.
>

& 111.

volt battery is supplied to fire the ckarge O An outm hi fb

while olmrge is being oonneoted. Arming is affboted by olomre

This oharge ui11 be f Wed at -S.0 8emndo.

w ?roteotionon Mmk$s 46 1/2 form= Souroea *——.
moorde ●

——

These are operated by 54 latoh oa relqm and 100al batter$ee.
The 64 asmtng boxe8 are be3ng m~otired by ~&98 gtoupe An output knifb
switoh and 20 f% of wire ooamota eaoh arming bo= to iti olmrge. This is Nxqg—
Unoughto be Mfe $3.M!Ga c*yg@o

fhese are hooked

●

on 6 lixwu ooming into a box at W 300 wnioh

.“+~ : “;* ;“” :“:
● .e, n:: ● ::

94.,

● * ● ** .** ● ** cm. ● .

● ☛ ● ☛☛ ● ☛☛☛☛☛
✎ ✎✎ *mm* *B**
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ooutaina a relay, 135 volts of’heavydutyB batteries,an outputDPSEknife ,
ewitohtan6 a 6 volt kp tkt li@t8 for nel ~hy psotion. After the
64 ohargos are oonneoted, the output knifb ewitoh in thisbox is O1OSO6prior
to the fusing of the aain oharge.

The l-tiOU of thts box is fixed by the neoesslty of having”
the bettery eupply at the Jumtion of ,?he six Wm.

MxJh on relayu are made nmeaotuy by the requirmnt that
they mmIMBindosed after W 100 is destroyed. Thece mlaye have eleotr$eal
resets and these terminals ui 11 be brought out on the 100al baxes~ After a
dry km eaoh box em be oheoked for oloeure and reset eleotrioally by
appl~~ tOl~g8 tO thi8 ~ir Of 00naotso .

Mve not kn
fifing pln is

These ohargea will be armed at -.4 WXWXJ.

XV. mok~s Ptve Sarge meh B-se—— —— .
?hese have not been Zooa$edas yet. Detailo for firi~

workedout eithera8 they nommlly fire 1S seoonda 8i%er s
pulled upon relaase *am plane. If flrecl by our group a 6t@pi~

relay ~tem wi 11 be u-&d.
— ---

.

.
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1. ~oteotion Of’ 9ad@

A. To F’lre tho gadget

● m ● 8* ● ● O
●ma*:m* 9** ●

● ****** ● *
● *8 ● **
9** :*: ● **:
● m ● ** ● ● 99***

● ☛ ● 9* ● ** ● 9* ● ** ● *
●

● : :*:+::
● ** ● 9

.:* ● ● 9

● ● -e : ●:0 ● ** ● *

.

tho follmiq 8tSp6 wL1l bo taken

1. Imerter turned on -10 minutes to heat filaments. Thi8 is
done by relay B at base of tower.

z. lii~ voltage turned on -1 minute. Y%is is done by reley C. at base of lmwur.
3. *Aming relays olosed -4 moo TMs is done by relay D at base of

tower. Arming oonneots thyratron to s~k gap probes ●d spark
@p out~t to detomtom o

40 !fhyratron is fired by a pulse from Titterton over a lM4/AU coax
line from $10,000 at t = 0. This pulse is sharpened and eplit
at the *86 of tomme

B. TO indimte opemtion of fifing unit.

10 A meter to read voltage is looated on box at s 10~000.
2. A inter to indhte mniq ie looated on sane boxo In additiom

unlesu ●ll relays are in armed poeition no u$gnal an be given to
Titterton at -J seoond to start ~tit thing.

1. A relay knownas A is koated in the box at base of
oy?emtedby a line ihxnS 10,000whioh oontrolathe
Uiiless thii is operated neither the
armingrelays be operated.

D. For operation of W 900 oode station see

IIo Cheek IAst ‘

“A.. my ~
.
● 1. Cheekall lines

towerand
28 Volt supply.

inverter oan start nor oan the

June 12 mmorandum

2. :~~hs:: storagebatteries plaoing fkesh ones in mrvioo for
s

B, At 810,000 before leaving titi -% m

.

.

/--

.

40
SQ
6.
7,

AU linesare continuous ad remote statione are ml Oode C).
IQ@ on Oode o all remoteStation#l@
Cheek safe inverter line. The operator relay A whioh turns off

28 volts b@tery mpply and Mne to firekrso~ll *lugs.
Mioklsflashbomb line should already be oi’f and left SO*
Open and short l!itterton firing ooax.
Ikave On Yoltmeter and -* dgnal bmk.
Look box and take both So@.s@of.~~j% .,

●*. ● ● ● m
9* : :000

● ..-::* ::
●

● * ●:= :** ● .* .** . .

----..+- . .
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●

● ☛ ● ☛☛☛☛☛☛ ●

● ☛☛ ● ☛☛ ● ☛☛

.m. ***e ● *
● ****** ● *
8*.9**** ● ***
● O ● ** ● ** ● ●

.

.

●

c. At

2), At

10
2.
3.
4.
60

B. At

1.

F. At

1.
2.
3.
4*
5*

(J.At

1*

a.
3,

4.
6*
6,
7;

.

● ☛ ● *9 ● ** ● *e 9** ● *

9 *m*.● *:**.* ::

● ● .* ● *

● : ● ● *-

● ●:* : ●:0 ● ** ● 0

BMe of Tower

open ell knife
Chook that all
Look M%

W9Q0

Switohes.

rolay8 we aotually opan.
\

Openall OUS* droults.
Cheek with ohnmwtm tlmt they are still attaohod.
Cheek that wie O light ehous .
Cheek battery voltqe ~in.
Imk box

Tower

Arm kWWu 64 arntngbox. ” Cheek ** the juqpr to
D oontaot i8 l?OMOVd,

Cheekfinally storagebatter%ea for eonncotion.
Cheek-t relaysA, B, CS D are Op.
Conneot~~~ oheok lead8nd note thatboth Mghbs u.
cmand the metere at S 10NOO roads to - lef+t~
Connoot voltmetm load.
Conneot arming, pwer, f’iringgand informerload80
Conneet●nd arm 54P ohargo.
Leave phone oonneoted to hear inverter.
Close all Im$feb switohes in box and look box,
Gonnaot maroh ~i@te to ~~y op@Mtion.
Turn on plane sfgnal lights at S 100.

W 900 on way out
Turn on lights and Oheoko

Turn on all tog@e awitelm.
* Off light6 and look box.
Flaoe on ower.
I?kn@ 6i&JfAl Mghti On.

s 10*OOOon return

Oheokthat811 soquonoestationare in properaequonom
a, By obSeMtiona of OUrrent o

b, By word Of ~iley UUdtiitib
03000 all euitolm in loolmd boz.
Turn on all ouatoaer eirouita in S 108000 oed* ●tatiomo
Oheak tht rod light on arm signal Mok is ofi.
Chaok that drum is 88t and ●11 JRiW00WitOh96 work.
Cheek Wet fpng and oounter are properly oct ●nd turned on.
Oamoraand lights are 6et to -e PioturosQ
Plaae signal Ughta one

● ☛☛ ● ● ☛✎ ● ☛☛ ● ☛

●me a : ● ● *
● 9 :ao Q

● *** 900=
● :

● * si8i*. ● ●

● **:**9*

● ☛ ● ☛☛ ● 9****
● ** .OO● ● *-*. . . . ------.-q ./. ----
---- *-.- -.. ” -
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●
Q

●** e 9.* .90 U* ~Q*
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8

e

L2

L4

L9

5
8

14

local

H

w

W

w

w

Relay
Ilosure

u

w

w

*

u.

Houghton

balker

Ilarschall

Moon

Tltterton

(,,,

Mack

).0 300

10 300

F.5 xii

29

29

30

E!8

31

[eilmd1

2

3

4

5

6

1

2

3

4

5

N

w

1*o 10w

.1 1000

45 -44,5
10 -9.5
1.0 -.7

Start fast titiing

3uzzer

Line S6

stapQing’ relay

. I every secont5 flash bombs

mis lineoperatesa 25OO ~sitio~
which setsoff flashbombstit

I105225
465
945

Over the radio and publicaddresssystexnwill go the soundof a counter

.ma~ secondstartingat .45. In additton,a gongW$~ soundon sameat

50, 58, 59, 60

and repeatsthe patterneveryminute

Sequencetimesof Operationof
codingunits.

O*5
1.0
1.75
3.0
4.0
5.0
10
300
301
1000
1001

-3 22
-2●5 23
-2.0 24
-1.0 25
-0.7 26
“0.5 2?
-0.4 28
-.25 29
-0.10 30
-0.005 31
,m$%; 32

Nmmal position
-600
9599
-300
-60
-45
-44.5
.22
-10
-9.5
-5

●.*●.*. “ *

11

12

13
14
15
16
1’7
18
19
20
j!~

o
1
2
“3
4
5
6

.7
8
9
1(

““o
.“**

● ✎✍
✎ ✎ ..”* .00 ● * -** -*

● O ● =* ● ● ** ● ●
.,. ..**W -* .**

. . “. . . ~. m

./.

. . “..-
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w 1($.wc)”g
● “.

.- —
*

●:s8**

Looatiol

.

Time in sac.
on off

8

“’ii
Pa

ii
—

.7

Sj,gnaluser Servica
I

13-0 7slow Fkmtax

16 mm Cine

MitchelOamere

-2.0

-5

-6

-45

-lo

-1

-300

-905

-lo

-.25

-1

I&(?k

Mauk

Mack

Mack

Mmk

&ok

&ok

hek

Mack

Wok

Mack

Mack

Bright

‘Mtterton

Mack

kok

Loalal

w

m

f?

ff

w

r!

* w

m

w

w

w

1!

, w

w

R

f?

Relay
;106UIW

w

w

W

f?

w

n

w

n’

a,

w

m

n

w

,
w

w

n

15 1

5 100Q

1000

1001

1000

4

1

5

1000

1001

10

1

1001

-,25

-44.5
-9.5
-47

1.75

1.75

10 31 2

5 10

5

31
f

3

42

3

Aero Camera

PinholeCamem

Gen. IkdioRec!order

HilgerMotor

HilgerPip Gene

B a L Spectrograph

B ~ L Spectrograph

Golor Tamp● camera

Photo-CellMotor

Holland

Shutter

Buzzer

32

8 31 5

68 14 26

1

4

3 23 7

9 27 8

.
3 8 31 9

6 18 32 10

9*
.

14 28 11

1

2

-300 3 23 12

-45

-*5

-45
-lo
-1.0

.?

-.25

5 32

18

13

10 16 14

11 5
8
14

6
9

15

,.

.

*.

15
16

i2
:,

Fast Fastax

Photo-CellShutter

15

18

24

246,
12

17

Over the radioand publicaddnss systemwill go the soundof a counter

every secondstarting at -45. In addition, a gong will sound on same at

-40, -31, -30, -20, -lo, -2, -1, 0, 10, 20, 29, 30, 40, 50, 58, 59, 60,,

I@u*: : “ :O.
..=- ●. . . . . :. . .. ..W..* . ● .*W M_‘

19 29 10
●

13 -o 1 300

. . ----
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●
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●
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I
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[

{$ 1

m

..

.

User
.-

~<>k

*

*

w

1?

w

4!

w

n

w

m

.
--

I

I

.* . .—— -- .. .. -j------- -

m

10

u

t?.

.
-.25

3
-J.*C 14 2:3

I

I

30

29

29

26

I
4 Hcughton : H
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