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it is clear that "the rate of the pulses is -groportionF~" to E , and the "total. I-- 
number of pl.-dses at A is the positive por"Lion of the i~-tegr$ of Eo' bG.thip -_ -- 
a proportional.ity constant. Similarily, the embers of pu;l.ses at B represent 

Since the integrator zrzn~e of operatfon is always less than %et B xtihich 
is ty@caUy less tha.32 509 nv, the req?29r@ae?2ts on the integrating z?#mplifier 
are greatly re1axea. H-igher gairis c.m there:fore be obtained in the i~&gxat~r 
'txfoxe linearity is lost; fntegz=al.s as ~~llal.1 as 100 pvolts-seconds can be 
measured with an accuracy and resol~%ion of l.Os' volt-sec. Miller integrators 
with the sa?~e accurac:y have Qqqfcal sensi%ivitics of L/UN of this Yfgure, 

Despite the apparent increased coz@i.exi.ty of the v-f i lategz&ox* over the 
MiUcr type, the reduced requirement s 011 the am+log a,mpllEZer and the absence 
of the digital- voltmeter zake the v-f cunvester sehelne l~ess edxpensave. f'&O, 
the counter (sealer) 0i.1 the outj?u~ follovs the iqxt with no Eag, and therefore 
the counter cm be gatcd oPf ixmediat&Ly .xi%er the measaement is taken, result- 
ing in ~JI i.&inite disp;lay, drift-free readout. Coil vibration a.nd botinee have 

no effect on the measun;emmt. 
A thZrd type of integrator also uses the v-f ccmverter, but the outputs at 

"A" If 0 and. B are fed to a suming network and counted a.Iike. The total count 

then corresponds to the mm of the area uncler the Input wavefora, regardless 
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where 

If the output mltage of this coil is integx-ated, the voltage at the fztte- 
grater output will. 3e pr'opwtio.naJ. to the %.-rstanta;lems mzgnetlc field.. Tke 
output of the integrator and the coil outpxb are Ped to level detectors, ailtl 
when these s;ignaE 6 reach preset levels at the saxe t9nee, an intei:kxk sigxmll. 

is fo,med by a coincideme circuit, f!!so, the wtput Of me integrator is 

fed to a gate c:ircui-t dri?aen by a vari&le delay, and this gate forms a pulse 
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a. I3H.R .- 
The !BIFl prol3a consists of a vizJ+ cmta;i,afng the aample in aqueous solution 

(usua,ll.~y aiso containing a par,magnetlc salt sol..utiion to decrea:je the relaxa- 

tion time), _ sw.?rovaded by two or mwe coils comeeted to the electrnuic eqtip- 
ment I Vauaily about 1 66 or more of sample soiution is req@-red to achieve 
reasomible si.gn.a.l strengths. One 09 the coils da conne$ted to a 60 cycle 
sourCe of al"cernatmg curl"eYrt, and is placed so that its f'ield iis pamU.eb 

to the rmgnetic field to be zmmz+ed. This co3.Z pxovldes a mgwkfc field 

sweep of abcm-t 0. fi - 1.0 gauss SC that the resonance condition is eontinm.l.ly 
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b. Em 
The EMR probe consists of a helfx, I055 mm in d&meter, 20 an long, with 

a 1,y mm glass tube c0r1taflxhlg the smp.I.e of D P P W inserted wLth5.n the kI.i.x, 
See Fig, 6 for co~stzr~ction~ detrtils. Coupling to -i&is main helix is accoa- 
pllahed with another helix, 3G2 m in diwber and I,8 rim long, This coupling 
helix is directly com~ected to corxfal ce;bl.eb and is teminated at the other 
end in a 50 oba resistor, 
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LAYOUT OF BEAM TRANSPORT SYSTEMS 
FOR END STATIONS A AND B 

( ALL LENGTHS IN METERS ) 

;, TO END STATION A 
245” TOTAL DEFLECTION 

__-- --? \ ---* \ --- \ 

S. M. 

PO = 25 Bev/c 

i$ = 40 Bev/c 

LEGEND 
I BENDING MAGNET 
q QUADRUPOLE 
$23 REF. BENDING MAGNET 

- -&POWER SUPPLY~ BENDING MAGNET 
-&POWER SUPPLY, QUADRUPOLE MAGNET 

TO END STATION B 
12.5” TOTAL DEFLECTION 

FIG, 13 






