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d~ upon the· settl»a ot the ·tail. clipper con~. l-oold.ng at tbo 
' ' ' . . . ~ . ~ ~ .· - '"' . 

. . main~ ~t, the _pUlse·6hapa_r·ia -~ ~t ~cb. ~at the pGruc 

··of tpe _pulse O:rid raiSes the .10\fU pontoU tt# the. putsa.d~tion .. ' !b& 

·1l'$8~~t-~~t··!IJ·~ tle:~, .. ~-~·e1~·1.~-25·~~~onds,in.lenSth: 
,. . ~ . ·- . . ' " . ' 

\lbicb. retains 1~ mnplit,~.· relation .to. t-he.··~· .l'lib. pulse la. EU1\plJ.t1e4 
· ~up. .ri b18b ste!bult,j feedback. am~ier. -~ -1~., teed into the signal . 

·. ·piatea ot tmn".UQRt ovit4'1~ ~-. 'the~ or the .. t$s arre·· postticmSd · 

· · •s~ a$ to tiresent -~--c~.torti ~1 ape- ···~ ·.alpl. Put-·· 
. is 41tterent1ated,. applietl t:O .the gate· phtes. ·or tli9· ~!3' ~ \d.U ~ · · 

d.uce detlection o£ tba. bGam ~ tho· md.tch.ing tube. ~t~~ When the 
~ . . . . . . ' 

,• 

pulse :r&o.ches 0:. ~la.t-tc)p ·condition, -~ beam ~ttles on the ~ tUl4 

.~ eo~ is ~-.on-the mdtching - sea~!ng --~~nt~ ,' ~ output . 

. pulse ot the. aoal.er acouates U.- p:td ot o.·Ngie~ dt-1~ tu~ whiCh in 

·. tliftl!ncU.os.tes·.tbe ~ -~ COUI1ta·d1v!4$\ .. b,y. tbo··tical!ng tactOJt. Each 

unit.~ on tbe biook ~am vUl nw .. ·b$.~sed tn·.c~etan •. . ' ' 

' ' 
- ... .,. '_.,.. . · nmn AMP.t.Ili'DR ·· ·: · · .: · ': ·} 

··"" ··.' ·'·: ~tl~~ ~ ,' ' . ·· ... ·' '/ 
~ ' ' -t 

... 

.· and :bt.peda.nc$ level bator$ feediDI tJiem tb1'ou8h a radio:t.reque1107 8.'$\ noise 
. ' t ' ••• • 

' . ' 

· strewn particle acceltrator area to the pul.Se baight ~- ant\ ~1 . . 

· ; e«tuipuetJt ~ l$. ~ l~ated in ~ ~a$la%"a~ ommtinS":a. rauure· ~ . . . . ' ~ . 

.... ' 

. .. 

·• . 
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Great pains have· been ~n to reduce npise in. tbe ~Pu't 

ampllt1er; .. Fiitered direct ·-nt i!latnent arid relay 'systems are used •. 
. . ', ': . - . ·,. . . ·. ·.. - . 

!he· un1 t is· placed 1xr· two l/i6th. inch p,n:tora~d ~t.eel ~e• 'r!hieh . a,ot . 

. as·'~uo ·and eiect~o~tatic ~lde~ ' -~ oiro~t~g ·. ~ssis currents 

il~ve'. i.e*· 1'GdiJCed _tQ a ~Uiimum b.1 .inteil~ent ~nent layout;-~ the 
•• • '' . ·. ' : : :. ' • ' •· ' : . ,: .~ • r' ,<' ···. ' ; •. ':. ' • . •. . · .. ' .. ' ' . -~~ 

' ' bond1ng . ot 1np{1t._ 'circuits. ·. All pow$r leads including' filament aDd' control 

v~i~Us · ~1tier ·:eom-~nt~h The t1rs~ ·tvo 8.mp11tieri' ~ ~ook ~ounted ' 
" 

trOll the inner amplitier chassis, and . the ~r au'lplltter chassiS _is shoe.~ 

moun~ trom.· the. case~. SlJlCG the_ ~pl;t'ier !tiput 1$ mosuT ·capacitive, a 

·. verr blSh resistance was employed on 'th$ 1ziput grid cire,¢-t. · At higher 
·''.', ~ . ~: ' .' ·'·,_ ·S' J ~:~r '_, . : :.' ·. Y~~·L ,· ·.·4J·'_,~I ·, ):, , .. :·· ':' ~- .: ' ... ~. •' ' 

trequenoiea' the capacitive reactance ·ta predOJJd.nant, and thermal noise 

4,·. 

'from e. l~ge ~put resistor 'c2~ iEc;) ·-~ t»gllgthi$ •.. Th'e<amplltier h~ a· 
' ' . ~ ·, . , I J, ' '~ • . ./ , '.." .• ' ' :. ' ' .t. ~ : .:- ' ~' ./ ' '. , •· •. 

~-rise-:time of.·bet~er·t~·r. o.~~·rintorose~ a~~---~ ie~ef ~t ~tterthan . 
.,. .,. ' ~ l " . • .... • ·1.' , 'li ·j • • ·- ... ~ 

60 microvolts tor·.the 1.0 microsecond ~hannel. · 'tbls 'Would·, permit useful . . . ' ' ' . . 

·measurements 'or 6' millivolt pulses with a.l% aoo~acy. !he smpliti$r 

output .~.be teed into -a·l25 .Ohm. tine. ·The input_ req'W.remen1;s: are 6.3 ·volts 
' ·. ', .. · . ,, ', ' '· ' ' 

... , ~ :. .. .. ... ' ' 

de filament, .300'volts, .and. 1 kv, 1Xl ad~U~on to 24 volts de on the relqs. . . . ".· . . 

. ·, · · SLIDE SEVEN· 

MAIB ANALYZER tmrr 

This ts a schematic of the ·main Pulse Height ·Analyzer unit.- ThEr 

Puise from the input amplifier is ted UJ.to. plug 2., Crystal l and 2, R 1.41 
. " . . .. . . . 

, R 15, and e 7 constitute the·· pulse tlatener, ·Vbicb tuno.tions in ·the follOwing 

manner. a 7 1s charged. to 1/2. the peak voltage valua of the input pulse, ; . 

' and ~tains ~s voltage value Until: the input pul~ falls :.to 1/~ ot 1~ ' . . . (" . . . . . ·' ' 



' ...... 

~· . ' 
" .' .,:!i. 

. :· ~·· ... ·:· 
: '_...,..;· 

... • 

· )ack net~rk- . H~waver. instead of Changing the·_ga1n b,-'SWittsht.ng-iii fiXed ·· 
·. ;, . ·.. -~ . ,·. . .. ·. ' ... ··._ ·.. . .. . :·.. .. . . . .. . .. _. .. . 

re81e~Ors ~ .in the input 8.!iij)1itier_, ~e gatn !~,lay ·.J.le .. controlled 1n a con-
• . • • • '-., IJ ' . ,. • 11-

~ililicus ·~er ·b.Y· uae dt a 10 turn precisio!l petenUometer. It ia''t.his ·• .. 
. r ' • ' :; ' ~·,. ·~ • • • ' • . '. • ~ ' • < ! '' '., I • ' . :•. • ' ' ' ' 

·.' .... . .. ·· 
ooli.trol. that de~ .the Mgh leyel, disf?rind.nation .ot ·the M8tfBoight• 

Anal.7zer .. :. .. 
\ , 

0 16·~ R 36 constitute. the Pulse ditterentiati~ circUit and 

~ · .. •.. · · .. v 10 -~ · 1ts ~ucuitrt c~t~~ute a· aatU!"S:t~ns · 1n~· ampu~1er. to d.rl ve · 
. ,... . .' . .: . ·~ . 

·"~ ·the gate plfites of the s'Witching tubes~ A CommOn .550 vol.t ::t ·o·l$ aoeelerat~ 
. . . . . ... . ~ ' ' . . . . 

· : voltage is used. tor the switching tubeth s~id.ng .ot the to1lr·lO o!Wmel·. 

~units is done b,r ·,~etilig the .~am. positt()!l o~ntrol.. settil;)g. oi. th~ magnetic··. 
. ,. . ' ' . . '_.: .. ... ~ ~ ~ ,:t .. ~ .7 ~ ·.•. ' • : ,· . 

tootis .lllid the beam inte.nsttt ·contrdis~ determtne·ii ~rhSril~lirn beam. siu~. !he 

. lov level d18orudnat.or is &(:master beam 'po~tioxf control:'~ it deterrdnes 
,· • ' c • • • ~· ., ' • ·, j. ~~ . . ' . • . >< • 

~- * 

the point- at Vhioh tbe ~z~r opeJ:,ate~ abOve_ z~ro l&v~~. ·.The ~vitohing 
• •. . . .. .... ·, • .' ··: ;_J ·: :··~ ~ .. ~· -~., . .-:.-·-.: r. ~-·· .. :.,-.... ~ ..... -! . -~~-.. ... . . ~~:*" • !·. ~~ . " . 

tube, output amplitude 'is~ a master inte~sity control tor the tUbes. Condenser 

· .. 

. . ' . 

, . 41vi~ers 41-e' prOvided to compensate for ~light variation in detl.ection 

sensitivity· ot ·the· production avi tehing tlibet. 
• • c ~ .: ' 

.... ~ ,.1.' .~ 

· .. The c1rou1try associated with' v 5 and V 6 in the.upper lett be.rid · · 

.. oorhttr ot the ·aqhematic,'prc)vtde tor .itheJ." coincictell(Mi or ant1~o1nc1dellCe > 

-cathode gate pUlses, depending upon the sett.ings of.' S 1· and S 2. Switches 
. ' . . 

. 3 and 4· $hOW. ill: the upper l~ft hand corner provide for aont:rol of the 
. . ' 

r~ote amplifier- gain and the remote . amplifier. pulse le~h~ . 
• . :j, : •:" 

'. 

. -.. 



' ' ~ .. 

-9 -· 
~·. . 

. SLIDE EIGH't . 

,,' ••. :!• 

t 

' ' ; 

. thiS slide · S~011S the MeJ.n ~er Unl t With· all tUbes removed. 
I ~ , J ' • '~· , . . . ' • ' ' ~ I ~ ' • ', ' .:~ , . ' '. .;_,' ·: " / • 

Th.e ovitching tube-is shown mounted 111 its :yoke. A .mu metal shield .may -· ' -~ :. . . ·- . .. ~ ' 

\" . . ,. ~ ;: 

... 
· Detore leaving tbi$ sohematie, I voul.d -l~ke .. to. point out pins' 

' .. 
.. 

•,· ' 

. -1, .2,. ·3, 4, 5; 71 8 1 91 19, 11 on tbe .K .. usl· switchinG tube •. Tlies<t are .. 
. \ .. 

~. . . . ' . . . . . ' 

··. · the·· elect~n.mult1pl1er outputs and teed intO ·the anal.7ze~ scaling eqtdpment. 
·: ;,_: .·~: ... · .. ~. ~·· ... · ~···· ... ~... . . . 

. "SLIDE TEH 
,-J • ' ' I. . ·•, •' .~. 

• -!-- ; " •,· ·• • -~ 
-~ . 

ThlsO'f.s one ·bhannel tl\at 1.thtypice.l~()i';~40· ili the P~se Height 
·-'- . . .. * ·...... ..... . ,. 

. .I~. " ' . • . ' ••. :· . • . ,, _" • ~ ~-. .,.. ~ 

. ANalyzer unit. ·V 1. is a dual. triode amj>litter. · :v 2 19. a dual _triOde, 
, . .. .;·: \,'r ,·· ' 't· •'. .' .. ; •, !''··.~:;_, ··~- ; .: . - ..• · .· .:•. _=' ~-. , .. 

.. :b1Dat7 scalar tild V ·J is an ~nplit!Gr.,'register}di"iw ~t~ .. It the scale ot ·· 

. · .. ·_ ·.:. ·2 ~id$d by the ~inar7 v .2 is not_ enouGh -addttional scale~ or s mq. ba 
. ' 

SLlDE BI8VEN 

. PLUG IN . SCArE oF 8 uNIT . 
.. ~ . ' . 

·. ' ·~· .. -
· .. _,·_,=: . . This unit. is ... plUg :in ·scale . of 8 and' shOw~.,. biDax-y· dual triode$ 

. . . ' 

,or_ th~ s~ad~t't,lre t7pe connected by germe.niam· oii'Stals'. .tt· c;~~el$ jam 
• ' > • c •• ~ 

' f' r ' J ' 

. · beoa~e or an exc~ss1 ve oounUng :r'ate · tor the ao_al& o~· .2 .incorpQ~ted in 
' • ~. '· '• < ' ' • f $r ' .,. t • ' . •. 

the scaler and r&gietel" .drive unit, this unit .m.a,. be used to ac,Ua··dovn 
' . ,;;. . f: . ~.; '::".> ;. " ..• 

. '. : . '" . . '.· . ·. . ' ~ . . ·~- ·: ' .,; :·· . '·.: .. 
to a r~te the register vill' accept. · . .. . · :. . . . ·· · 

~ ' ' ' . ~· -. . - - . - ,. . ... . 
' :. •, ~ I .J ; i: • • • ~: I ' • • ~ ': ; ' • •y' • ~; •' '' ' '> :. ' " ' t -.: • • 

·, 
'> I' .. · 

Scaling taotora ·available.·are 2,.16,,:a:nd 128~ It ~a :f'elt that.a: . 
. .. ·, .• 

. The data present~tion pal).el ·ts :at the· pres:~nt time jt1at 'entering · 
't ,. • 

. our shop so a pi~ture ot it is ®t availab~e, however s~tioall.Y it is . > 

qui~ simple~· A. re~ster.is ~o~lded -~~r·e~h·o~ ·the 40.:Ch~lJ ~·4 ne~~ . 
• I • 

0 

• " , .' <.- • • 
0 

• :.\ • f .. • • ~ • I 
0 

: • ',. • I 1 , ~·' 

· .. ·. . ·' 
. ' . 

. ; 

• I ·. 

'· . 

,c, . 

. ,. 



_.,:, .• '"I ',;t,_ '.· f .. •• .... -,.· 
_,.. ..... 

. . •. ~- ·' \,! • ·, 

,. 
. . ··' .· •'· 

v '"-, ' ' ' • ~ ... .. :r. 

'":' ...... · . .. 
··:' · . 

.. ~ ·,·>· ~ .· "." .. ' ' ,. ··.· .·.·;', i : '\ ''· _: :· ·: :· >'·?··;~:::'~· :· : .. ~· . .>' .. ~.·· .:t:.· _.,·: . <"': . 
·( ..... ·~·· .· :'. ~ interp~tion light is provided .up to a scale .ot ~tttor each~ of' the·: ·'·· 

... · .. . : 

·" :,: .... ·tj: o. 't • / ! "~ ' • f .. ~~·· • ·,> l• .·:· ,·•,:. ',, ,o~ (~l.\~~' :~ .• 4~ ... :~._. • ~ -~ '.'·~ ~ ··.-~··• ~\ E., •'.' ~. ~ 

. , ~., · :::. . .40 channels •. Tbis.makes'·a .total;' at.~. interpOlation llghts.·. Witb the .. · ·' 

.r 

.; 

.. -
.. 4 ~. ,· _ "· ..,. .._1; .. ~ ••· , ' • ., , ' , ·.,. • ·~: ~ • ' ... ) _., "' ... .., •~ ~ ;~ ~ '..:;- :. '~ • • ri •J(i- _J ,' ,<1: ". • : • , : • ~ .., •, ~ ,.., t ' ·~ . "" 

. . . . . "UoGptiOiJ. ot pCJII&r supplies which 'are :rathei-' stralgbt·forward th18>Just ' .. 
·. ..··':.'·,.!;_·' . \. ·.~.-:.· ··~.· .. · ... _.:::· .> .. >,·.··.·~;:<.:.·· ····:·.·... . .· 

-''j .• '·:'. 

· -:.• · .. .: ~- about oazl.lpletes d.tscuss1cm :of. the:.~:roved version o:r.~l\tltH~ F.eight 4Da~e:zo 

'F· ,: ~<.~; . ;.,;~~i't:.; >,. : . ~·. ·;· ·:·:~·:' .. :,: ~-~r> .··· , ; ;t.·· .. · · "· . , >-' · ·- · 
·:•, .. ·. . .~. '' · ... ·' ... • ~, ,, ·; .. 'stttm·. MLVE' . :· ... ·' : .:. . · . ·. · i . ·'. . . • 

,·. < ·, ,~ ·· · · . ,. ·. ~IG!!Z· ... ,ifnl:aimm*Jtt: ;.• " · : ; ·... ; . .- :. ; • , · · ' · 
," '_.f;.·, . ~, - :.-... ' .•' ~- ·.F ,"-f~ ·., : .• ;' ·~- ~- '- ? ~-' -~~·-~ ~ '-~-~.i·: .. ~· ,,· '. ~-. ~ {·,_~, '' •• :;··,t .. ',., .. _.· '• .... '~ \ ~-·• • 

• ·~:·.~· '.! I will nciw.l:xri~~.llt.:temj)t~t~tciuch on.~ti)~!g}l~~'~J.rzer:teet 
.• .;,,* •. -~· • . I • . .._ , • ' , . - • "' ~ ~ -,.,1~- • , ;;_"' ~ ', • . .. ' •. , 

.: '.· .•· :· ... :':~ :::·,)' . ~Ui~~t·.: ·~~ .u~t: ~n:. tlit~ .. '~.ch~ti~- fa ·4eE?·~g~ed .. to :~e~t ~J.a.F;r -~·~:tlia··· 
t.-.·:-·-~·~. ,.~--f·'·'":--~---- · ..... ·' ·--~ ~. --. ,_·· · .. ·."_ ·. _t. _ •. -... ~ -.~ ."'•' • ~ ,' ··._:·: __ ,··. ··;___ .::....~.~- ._r. ~~ __ .. ~ .. _ ,· -~- ' r •. , ... -_ .... it • .' _ _., ~- •• 

··, ·· <, . Pulse Height\AmlyBer:··Mtching tu'bEt.~·· Bee.,tn. ounent· a.Jld··detle~ction. se~1-: 
'. • ~ '· o ~ ~- , ,. ' ; .. • •' • • , ~ • • ' ' '"t ~ • ~ ',, .... •' ~ ilo <.;:'~ ~ ,· • ' .'· , ~ ' ' '' . < .+ > I ·, ' ) . 

-'·: .· .. ; ~.;; . ·.UY1t)r may ~ inea_sured.;., :.-._A 60· ·o~le ~l3av..;toot~~-~ol~g~:.1~·1 t\ppll~ to'. the~:,;<.: . 
\¥ ;' ·:~·,:>:··- ~ .t '. t ;:; .·.,~f'. :_ ~' ' -~.' ~ •.·' .· '} ~~·, ~. ,• ~·t t·~,·t;., ~: ~ •.' ~ ~· } ~. j • .. ' .' •-~;·1':,~ '1' , ~!~ ~ .·~: .. :_:~.:~~-:~ '.w ·.·, ,.!) '~·~' , ~ :.· : .. '.. -~~ 'ol·· .·j~~-·i, :._ : '' ·::· f '·,~ .; :: •; ~ 

·.- . . : , , · · td.gml· plht~ts or the ~ube, ,aweepipg. a_f'Ooufleti·~am ~t.:th~ ~~otr~:· · 
.;, '. .. ~ . '• . ' ~ ' . . . ; . ' . ·., •' ~-.. . ' . ( . ' ' ;· :. . ~· : . . . . .. '· ' ~' .·. . . : . ., . .· ' . . ' .:. ... ' : ... . : ;, . : 
. . . . . im;lltiplier :targets,!'. ·.JJUl.:eve~. -bel'$d ~te.rg(ttirlir$. c;oilnect<Ul, together, 
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