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r e n t i a l  Gamma Ray Spectrometer, 

aniua Corporation o f  Canada, Model DGR 

A1 t imeter, Bonter , Model TRN-70 

i c Inverter,  F I  i te t ron i  cs Co., Model PC-1 6 

Chort Recorder, 8-Channel , Opt1 cal Type 

1. Airborne Magnetometer, Barringer Research Ltd. , Model AM-104 

The Airborne Magnetometer i s  a nuclear precession instrument measuring 

the t o t a l  magnetic f i e l d  in tens i ty .  The f ieTd i n t e n s i t y  i s  displayed i n  
- 

d i g i t a l  form and i s  also avai lable i n  analogue form v i a  converted d i g i t a l  

Speci f icat ions 

Range: 20,000 t o  100,000 gammas L 

Resolution: 1 gamma 

Accuracy: + - 1 gamma 

Cycle ra te :  1.115 seconds 
Instrument d r i f t :  0 a f t e r  5-minute warm-up per iod 

Analogue : 2 channels 

(a) 0 - 990 gamma5 

u r r e n t  output, 1 ma i n t o  2500 ohms impedance 4 

a) Five cold cathode display tubes, "Nixie" 
~ ( b )  *B.c.D. f o r  each of 5 d i g i t s  o f  f i e l d  i n t e n s i t y  

% 



2. Di f fe ren t ia l  Gamma Ray Spectrometer, 
Expl oranium Corporati on of Canada, Model DGRS-1000 

The DGRS-1000 is  a precision airborne Gamma ray spectrometer having 
four  channels f o r  the  measurement of Gama rad ia t ion  from up t o  four  

radioact ive  sources.  Normally , three channels a re  ca l i b r a t ed  t o  record t h e  

contr ibut ions  of Potassi um-40, Bi smuth-214 and Thall ium-208 t o  the  Gamma ' 

ray spectrum. The fourth channel i s  operated as  a t o t a l  i n t ens i t y  count, 

measuring t h e  t o t a l  gamma radia t ion above 1 MEV. 

~~ism+Mt4 +s %he daughter  -product o f  Urani um-238, snd Thal 1 i um-208 

is  t h e  product of Thorium-232. 
. . 

Special in te rac t ion  elimination c i r c u i t s  a1 low almost 100% discrimi- 

nation between the  three  radioactive elements when they a r e  i n  secular  
rad ioac t ive  equi 1 i brium. 

The instrument detects  gamma radia t ion by the  use of a thall ium 

d ~ p e d  Wa I c ry s t a l  and three  photomultiplier tubes.  As the output,  i s  

temperature- and voltage-sensit ive,  spectrum s t a b i l i z a t i o n  techniques a r e  
I 

" 
t 

,/ . used. A Cesium-137 source i n  a feedback loop maintains the pulse height 
\ 

* copstant  over a wide temperature range. 

System i s  comprised of :  - 

(a )  High voltage power supply 

Regulation range: + - 100 vo l t s  

S t a b i l i t y :  0.2% per O C 

.Nominal output voltage : 1000 vo l t s  

(b) Detector assembly (de tec tor ,  pre-amp1 i f  i e r  , amp1 i f  i e r )  

Crystal  : Na I ( T I  ) , Sodium iodide t h a l l  i u m  act ivated c rys ta l  

Crystal  syze: 8" ,diameter X 4" th ick 

Resolution : 8.3% a t  1000 vol t s  and 0.662 MEV 

Amplifier 

Output voltage: 0 to  10 vo l t s  - pos i t ive  pulses - 1 microsec. 
durat i  on 

Output impedance: 0.5 ohms 

Overload recovery time: 20p sec f o r  250 X overload 

Linear i ty :  + - 1% 
S t a b i l i t y :  0.1% per O C .  

rr 



The de tec tor  assembly consis ts  of the c rys ta l  enclosed i n  a s t a i n l e s s  
/- s t ee l  she l l  w i t h  a th in  window giving a pick-up angle of 90 degrees. 

' ~ h r e e  photomultiplier  tubes a r e  f irmly mounted on the  c rys ta l  housing. 

Gain and focus of each photomultiplier tube a r e  individual ly  var iab le ,  
thus insuring that a1 1 three  a r e  balanced. Each tube i s  magnetically 
shielded.  

The  c ry s t a l  and photornul t i  p l i e r s  a re  mounted i n a protect ive  enclosure 

which i s  l ined with s i x  inches of polyurethane foam t o  p ro tec t  the  c rys ta l  
from thermal shocks. This insula t ion a l so  decreases d r i f t  i n  the  overall  

system. A small Cs-137 source i s  included i n  the  enclosure and i s  used fo r  

spectrum s t ab i l i z a t i on .  

The preamp1 if  ier-amp1 i f i  e r  combi nation i s  mounted on the  outs ide  of 
the  detector  assembly. 

( c )  Spectrum s tabi  1 i zer  

Input range: 0 to 10 vol ts  - posi t ive  pulse of 1 microsec 

duration 
"Threshold" lcve? : 0 to 10 vol t s  - f ron t  panel control led 

i "Window": 0 t o  10 volts  - f r o n t  panel control led 

Threshold and window s tabi  1 i t y  : .5  mV per O C 

L inear i ty ,  Differential  : 1.5% o f  f u l l  s ca l e  

Integral : 0.2% of f u l l  s ca l e  

Integrat ion time constants:  1 ,  2 ,  5 ,  10 sec.  

S tab i l i za t ion  output: + - 2 vo l t s  

Regulation: holds photopeak of Cs-137 t o  wi th in  0.1 % of centre  

i n  25% photopeak s h i f t  within the system. 

The spectrum s t a b i l i z e r  i s  connected t o  the output of t he  main amplif ier  

and measures the  Cesium-1 37 gamma rad ia t ion .  Pulse heights (proportional t o  

gamma rad ia t ion  energy) about a mean value of 1 vo l t  + - 0.05 vol t a r e  divided 
i n t o  two pa r t s ,  pulses between 0.95 vo l t s  and 1.0 v o l t s ,  and those from 1.0 

vol t t o  1.05 vol t s  . The number of pulses i n  each par t  i h summed and an e r r o r  

voltage i s  generated which drives the high voltage power supply t o  reduce the  
di f ference between the two par ts  o f  the  Cesium response t o  a minimum. In this 

manner the  spectrum i s  s tab i l i zed  fo r  temperature and minor input voltage 

var ia t ions .  



(d) Single channel analyzer - Ratenieters (4  used) 
Analyzer Secti on : 

Sgec.lfications : as  for  spectrum s t ab i l  i ze r  including:- 
Operation mode: Differential  or i ntegral 

Wultiple pair  resolution: 1.5 microsec 

Ratemeter section: 

Range: 0 t o  50, 100, 1000 counts/second 

Rangemultiplier:  P , 2 ,  4 , 8 , 1 6 ,  32, 64, 128, 256 
Linearity:  1 % .  

Dufput: D - 10 mV (custom modifi ed to  drive recorder) 
Output l i nea r i ty :  0.2% f u l l  scale  
Meter and output zero adjustment on f ront  panel. I 

I 
Within two of the analyzer-ratemeters a re  included spectral  interaction 

c i r c u i t s ,  one f o r  the Uranium Channel, and one f o r  the Potassium Channel. 

The Thorium Channel analyzer-ratemeter and the to ta l  count channel 

analyzer-ratemeter are  ident ical .  The to ta l  count channel i s  operated 

i n  the in tegra l  mode, recording a l l  pulses above 1 MEV. 

K-40 Channel s e t  t o  accept energies from 1.35 ME! t o  1.53 MEV 

U-238 Channel (Bi -214) 1.67 MEV t o  1.85 MEV 

Th-232 Channel ( T I  -2C8) 2.49 MEV to  2.75 MEV 

Spectral interaction fo r  the Uranium Channel i s  accompl ished by 

se t t ing  the Thorium Channel to  f u l l  scale with a pure Thorium sample. 

By means of a potentiometer, the output of the Uranium Channel i s  reduced 

t o  background. The Potassium Channel output i s  then reduced to  background 

i n  the same way. 

A pure Uranium source i s  used to  eliminate the contribution of the 

uranium peaks t o  the K-40 Channel. 

In t h i s  manner, the three channels record the gamma radiation of the 

three sources with a minimum of' interaction (assuming spectral  equilibrium - 

of the  samples). 

3. Radio Altimeter, Bonzer, Model TRN-70 

The Bonzer radio a1 timeter i s  a ver t ical  measuring device w i t h  a 

i meter readout instrument in  the a i r c r a f t  console. I t  measures t e r r a in  
b 

- 



clearance t o  wi th in  5% from 80 f e e t  t o  2,500 f e e t .  Output from t h e  meter 

c i r c u i t  is suppl ied  t o  the analogue da ta  recorder.  

Spec i f i ca t ions  

Input  power: 28 V D C ,  0.6 Amps 

Operating range: 80 t o  2,500 f e e t  

Accuracy: + - 5% 

Output: Meter ca l ib ra ted  - 80 t o  2,500 f e e t  

4. Power Inve r t e r ,  Fli  t e t ron ics  Co., Model PC-16 

Input vol tage:  28 VDC,  + - 2 v o l t s  

Input cu r r en t :  14 Amps DC f u l l  load 

Outpu tvo l tage :  115VAC,+5% 

Power - 250 vo l t  amps f o r  115 vo l t s  AC 

Freq. - 60 + - 1 cycles /sec .  

Output waveform: s ing le  phase s i n e  wave 

Weight: 16 l b .  

The F l i t e t r o n i c  S t a t i c  Inver ter  i s  an exce l l en t  DC t o  AC converter 

providing a 60-cycl e , 11 5-vol tage source w i t h  a m i  nimum of di s t o r t i  on 

i n  t he  output  waveform. I t  causes very l i t t l e  noise t o  be developed in  

the  a i r c r a f t  power bus. I t s  frequency accuracy guarantees proper operation 

of o ther  AC power driven devices. 

Low d i s t o r t i o n  i n  the  output  waveform and the lack of t r an s i en t s  in 

the  a i r c r a f t  power system, r e su l t s  i n  very clean t races  on the  osci  1 lograph, 

and proper opera t i  on of the di g i  t a l  magnetometer. 

5. Lightbeam Osci 1 lograph, Clevi te  Corporation, Model 16-2300-00 

Speci f i c a t i  ons 

Power requirements: 60 cps ,  115 v o l t s ,  100 watts  

Number of channels : 8 

Recording speeds: 0.2, 0.4, 1 .0 ,  2.0,  5.0,  10,  25, 50 inches/sec . ,  

a l so  X 1/100 of above (normally 0.1 

i nches/second) 

Writing speed: in  excess of 20,000 inches/second 

Light  source: dual f i lament ,  tungsten lamp 



Trace l inear4 t y  : + - 1 -0% on outer channels , 0.5% on inner channels 
Galvanometer protection : i ndi vi dual ly  fused on rear  panel 

Galvanometer type : 11 -21 11 -20, 6 0 p  A/i nch 

Recording paper: 11-2542-62, slow speed paper 

Accessories : t race interrupt  (faci 1 i t a t e s  channel ident i f icat ion in 

case of cross overs);  amp1 i tude grid mask, 0.7 inch 

gr id;  fotolyzer 1 amp - d i rec t  photochemical processing 

of exposed paper 
Galvanometer impedance : 105 ohms 
Fuse resistance: 75 ohms 

The s t r i p  chart  recorder monitored a11 seven analogue data channels 

as below: 
Channel 1 Uranium r .Cw 1 .5" defl ect i  on = 50 counts/sec 

2 Potassium 2-7 1 Y O  deflection = 50 counts/sec 

3 Thorium &L 7 0 1.0" deflection = 50 counts/sec .. 
4 Total Count ( S c i n t i l l o m e t e r ) / 6 ~  1.5" deflection = 400 counts/sec 

5 Coarse (Magnetometer) 4.0" deflection = 990 
7 A1 t i  meter ., 0.5" delfection = 100' @ 300' 

i 

i - The eighth channel was used as an event marker producing a 0.2"  

deflection f o r  each event rxorded.  

Simple Resistive Pads were used in  each channel of data output t o  match 

the charac ter i s t ics  of the recorder. See Appendix C fo r  fur ther  de ta i l s .  

The equipment was carried by a Hughes Model 500 helicopter with the 

electronics  f o r  the magnetometer and scintillorneter being mounted in the 

rear  compartment with the recorder. The sci nt i  11 ometer detecti  ng crystal  

was fixed on a platform outside the helicopter and the magnetometer sensing 
head t r a i l ed  i n  a "bird" a t  the end of a 60-foot cable. . 

The Bonzer alt imeter was mounted on the lowest par t  of the belly of the 

a i r c r a f t  and i t s  readout instrument mounted i n  the console panel. The 

, output a l so  supplied the a l t i tude  channel of the recorder. 

The event marker consisted of a foot operated button which triggered . 

a mechanical counter. Each count was displayed on the optical s t r i p  chart  

as a 0.2 inch deflection which l a s t ed  the length of time the button was 

depressed. 
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The n a r r i n g e r  Airborne blapnetometer hau been designed specifically for 

airborne usc  and u t i l i ~ e .  the principle of  nuclear precession to measure  total m a g a c t ~ c  

field tntrnsity. The fleld is dirplaycd. hn gnnlmaa. by f ~ v c  tnline d ~ g ~ t a l  ~ n d ~ c a t o r r  

and IS a l so  madc available tn analog and digital form to f a c t l ~ t a t e  dr ra  recording. 

Maximum use has  been made  of solid e p t e  and integrated c ~ r c u i t  techniques to 

r n s u r r  reliabiltty. and controls have been minimized 80 that  the instrument IS mimple to 

operate.  The  instrument has  a chotce of o p e n t l n g  modra so  that measurements  may be 

i n i t i ~ t r d  mat~ual!). aulomatically o r  rrmotcly 

Range. 20,000 to 100,000 gamma 

Rerotutton: I gamma 

Accuracy: t 1 gdmmL 

T ~ ~ ~ ~ ~ .  ~ l ~ ~ a l l y  operated, 16 position switch with 0ver:app~ng r m g e s .  

Cycle Rate. Mantmum cyc le  ttm. of I. I14 eeconds. (See Section 3.6.2) 

Internal, p rese t  f rom I second 14 3 minutes continuoul cycling. 

External. s ~ n p l e  cycle o r  continuoul 1 second cyclinx. 

Manual. s h ~ l e  cycle 

I,.dicatora: Latched dimplay, 5 c d d  cathode numerical  l a l ica tor  .i tubes *ith 0.6" 

numoral height. 

O u t l j ~ t 9 :  A n ~ l u p ,  cur ren t  and voltayc output 0-39 gamma and 0-990 gamma 

Current output, 1m.A tntu 2 . 5  h ohm Voltage output. LOO mV into I8 K obm min. 

Level,: low. -0.  5 volts (logtc 0) 

htgh, +I8 \01t6 through 56 K ohma ~logtc ' l )  

Currcnt  kink  capnbtlity. I 6mA 

Max. allowable load to ground. 4 I< ohms 

P r m l  Command ncpatlve going 18 volt amplitude. 2 5 0 ~  sec .  pulbe width. 

4 

Ewtrrnsl Operation. by contact closure,  100 ohms maximum loop res i r t rnce .  

e m i n .  cycle t ime 

M, , , , , : ~~  po tn ts :  I'rccesbton Signal 

C o u n t c ~  Gate \Vaveform 

~ 1 p n a 1  i'rcqurncy x 64 

I>olarirc Voltage Waveform 

I>oi.srt/e tominand  \Vavcform 

Fregrtency Multiplier F i l te r  Waveform 

Power Requirements:  Maynctorneter, ZIlv 2 5v d. C. 6 1. 5 Unpa. 

Polarizing.  4 amps.  

Groanding: Chasbts grounded. front panel floatinx 

~ c n , ~ e r a t u r c  Range: Operating. -1O.C t0+50'C 

Hum~dtly:  0 - 9 5 s  R. H. uver t rmpcra ture  rmge .  

S I ~ C :  19" n 3. 5" x 10". lront panel mounting r lo i s  to fit atandmrd 19" rack 



F O U R C H A N N E L  DIFFERENTIALGAMMA RAYSPECTROMETER 

Model DGRS - 1000 

DESCRIPTION 
The Model DGRS-1000, four channel drfferentral gamma ray spectrometer has been developed to pro- 
v ide  the  survey and mrning Industry with a system to obtain precise rad ioac t~ve  qdantative analysis 
from aircraft,  and ground veh~c les .  
The  system may be used for bore hole logging w ~ t h  a special detector. in  laboratories, or a t  base 
ran?ps. 
The  four channeis are: I .  potassium -40 2. b~smuth  - 2 i 4  3 .  thal irum -208 4.  tota i  count or integral. 
Spectral i n te rac t~on  has been el~rninated by uslng speci a l  ly developed techniques. w h ~ c h  resul ts i n  
100% discr imtnat ion between the three radioactive elements 
A large volume detector. 8" x 4" Nai (TI )  coupled to three matched photomult~pl ier  tubes i s  used 
t o  obtain h igh  sensi t iv i ty .  The pulse height a t  the o i~ tpu t  of the detector i s  maintained constant as 
function of temperature by using spectruni stabi l izat ion techntques. As  a reference element, the 
radioact ive isotope Cesiuni -137 IS  used The system conforms to the USAEC recommended standard 
instrument module and bin design as covered by TID-20893. 

FEATURES 
Integrated c i r cu i t s  have been used throughout the system, which resulted In a unlque and small 
package and a l so  provides maxrmum r e l ~ a b ~ l i t y .  A l l  anaiogue and pulse processing c i rcui t ry has 
been temperature compensated by uslng the latest integrated c i rcui ts.  Each channel may be used for 
spectrum ana lys is  by using spectrum scanning techrliques. Plug- in modular construction al lows 
system bu~ ld rng ,  from one to four channels. 
Temperature compensated analogue computer c i rcu i ts  are used, to provide spectral interaction e l im i -  
nation, resu l t ing  i n  100% discrimir iat~on. 
T h e  system has been designed, lncorporatlng nuclear instrumentation techniques. w ~ t h  an extended 
operating temperature range. 

EXPLaRANIUW -- - -- 
I C0RPOHATIOI.I O F  C A N A D A  L-IMITED 

1415 LAWRENCE A V E N U E  WEST Q TORONTO 15. ONTARIO. C A N A D A  

TELEPHONE 248-6463 ( A R E A  CODE 416) JANUARY. 1969 t 



TECHNICAL DESCRIPTION AND SPECIFICATIONS 

High Vol tage Power Supply . . 
The  h igh  vol tage power supply may be r'emotely regulated to  control  the  
galn of the photomultiplier tubes. A separate Input has been provlded for t h i s  

purpose. The regulat ton range I S  + 100 volts. 

SPEC1 FICATIONS 

Range: 0 to  1.500 vol ts.  control led by 10 turn potentlometer. 

Stabi l i ty :  .2% " / C  
Operating Voltage: 1.000 v 

Ripple: 3 mv 

Spectrum Stabilizer: 
To guarantee the h igh  r e s o l u t ~ o n  o f  the detector and. rnatntaln a constant 
pulse h e ~ g h t  as f u n c t ~ o n  o f  temperature and.agtng. spectrum s t a b ~ l ~ z a t l o n  
techniques must be used. Ces~un'  -137, a monoenerget'r r a d ~ o a c t ~ v e  Isotope 

has a s ~ n g l e  gamrna emlsslon at .662 Mev and a ha l f  l ~ f e  o f  32 years. The 
mORAHtU* (Bag *." 

LO., O i  CLNADA L1* 

u l t ra  s tab le  photopeak of C e s ~ u m  -137 I S  used as a reference. The method I S  

based upon a comparrson technique. The photopeak 1s d ~ v ~ d e d  lnto two parts * z!!! 
k 

wi th  the  peak as center point. The ~n teg ra l  of the l e f t  part 1s conlpared w l th  

the tntegral o f  the rrght part and when both are equal a zero output stgnal I S  

the resul t .  Any change In systeln gatn w ~ l l  produce a sh i f t  In the  measured 

photopeak. T h l s  s h ~ f t  I S  measured and convt-rted to an error srgnal. The  
error SI  gnal i s  then fed back 180" out of phase as a correction s lgnal  t o  the  - 4 
high vol tage power sbpply. tXPLORRNlUM * 
SP E C l F l C A T l O N f  

- -- - " -  . -- - - 

Input range: 0 to  10 volrs - posl t lve going pulse - pulse wid th  I ps. 

Input impedance: 1000 ohms 
*' E" Discr iminator range: 0 to  10 vo l ts  - controlled by a 10 turn 

potentiometer 
6: AE" Discrimi"otor range: 0 to 10 vo l ts  - controlled by a 10 turn 

potent lometer 

'*E" and "AE" basel ine stabi l i ty :  .5 mv /OC 
Window s tab i l i t y :  better than .5 mvIoC 
Integral  l inear i ty:  .2% of f u l l  scale. 

Di f ferent ia l  l inear i ty :  1.5% of  fu l l  scale. 

Integrat ion T ime  Constants: I - 2 - 5 - 10 sec. 
OU(M 

Spectrum sh i f t  as funct ion o f  countrote: 2% at 50.000 cps. 
Single channel output: t 3 v  - pulse width 150 ns 

9 6 .  6 ;: 
S t a b ~ l i r o t i o n  output (error signal): t 2 vo l ts  I 

Gain regulation: about . I0o o f  the loop gain. 2 

k.4. . 
Regulation: Holds photopeak of C s  - 1  37 to w l th in  .IS of  the  center 

i n  a 25% photopeak sh i f t  ~n the system. w 



" . .  I 

I 
I 
I 
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linear ratemeter. The operation of the single channel analyser i s  based upon l 

a window method. I f  an incoming pulse (event) representing a certain amount 
o f  energy in  Mev. exceeds a preset bpseline ("E") level i t  w i l l  activate a 

! 

discriminator. The discriminator produces a pulse which i s  routed to  a 
memory. I f  ttrc incomingtexent i s  not  excaeding another level ("AE") which 

i s  higher than the ("E") level, the pulse will be released out of memory and 
a single channel output occurs. I f  the incoming event exceeds the ("AE") 

. level, i t  w i l l  activate the "AE" discrim~nator generating an inh ib i t  signal. 

which i n  turn causes a coincidence and no single channel output i s  
generated. This  method al lows the selection of a certaln wlndow width In 
Kev or percentage of fu l l  scale. independent of the "E" baseline level.The 
"E" baseline control may be used to sweep the spectrum in  order to  f ind 
peaks of interest. The single channel analyser has two selectable operation 

( I )  di f ferent ial  (2) integral 

The events appearing a t  the output of the single channel analyser are counted 
by a precision linear ratemeter. I ts  unlque design allows accurate recording 
and displaying of countrates produced by the slngle channel analyser. A l l  
pulse and analogue processing circuitry has been temperature compensated. 
A temperature compensated analogue computer has been incorporated w h ~ c h  
may be used for spectral interacrlon elimination. 

Single Channel hnalyser Specifications: 
Input ronge: 0 to 10 volts, positive going pulse. pulse width I ps. 

input impedonce: 1000 ohms 
E" discriminotor range: 0 to 10 volts. controlled by a 10 turn 

potentiometer. 
@fi~'* discriminotor range: 0 to 10 volts conrrolled by a 10 turn 

potentiometer. 
fntegrol lineority: -2% of fu l l  scale. 
Differential l ineority: better than 1.5% of ful l  scale. 
"E" and "AE" boseline stobil ity: .5 mv/"C 

Multiple pair resolution: 1.5 ps. 
Operation mode: differenrial - integral - selectable by switch 

located on front panel. s 

Single channel output: + 3 v - pulse width. 150 ns 
Spectrum shi f t  as function o f  countrote: 2% at 50.000 cps. 

Lineor Rotemeter Specifications: 
Ranges: 0 to 50 cps 

0 to loo cps 
0 to  IMX) cps 

Range multiplier: 1 - 2 - 4 - 8 - 16 - 32 - 64 - 128 - 256 

Meter l ineofity: I %  fu l l  scale 
Integration time constonts: .5 - I - 2 - 5 - 10 - 20 seconds. 

zero to ful l  scale. 
Recorder output: 0 to 10 mv 
Linearity: .2% fu l l  scale. 
Meter zero odjustment: located on front panel. 



DCTECTOR 
The Harshaw Chemical  Company selects special ly for Exploranium Corpo- * 
ra t ion  sodium iod ide t h a l l ~ u m  act ivated crys ta ls  w i th  unrque reso lu t ions  o f  
8.3% or better at  -662 Mev a t  1.000 volts. The diameter I S  8" and the t h ~ c k -  

C '9;ness i s  4". Larger or  smaller c rys ta ls  to special  order. T h e  crys ta l  i s  

coupled to  three selected photomul t ip l~er  tubes. The gain and focus of each 
photo f iu l t ip l ie r  tube can be var ied ind~vidual ly. 'The crystal  IS  mounted i n  a 

l o w  background s ta in less  s tee l  case w ~ t h  a i h ~ n  entrance window. The  three 
photomultipl ier tubes are magnet ical ly shtelded and are mounted w i th  stain- 

l e s s  steel  tube bases. The crys ta l  assembly i s  mounted i n  a pro tec t ive  en- 

closure, wh ich  i s  l ined w i th  6." of  polyurarhene foam to  pro tec t  the c rys ta l  
from thermal shocks. An ambient temperature change of 7 S ° C  per hour w t l l  

cause a change of temperature ins ide the enclosure of no t  more than 10°C 
per hour. The  crys ta l  i s  suspended i n  6" o f  semi-hard foam. 

Pre-Ampl i f ier  - Main  pu l se  ampl i f ier  
. . The  pre-ampl~ f te r  i s  a l ow  nolse. low gain rn.0.s. ampl i f ier .  The outputs o f  the photornulriplter tubes are sum- 

med a t  the  Input o f  the pre-ampltfter. To  prevent loadtng o f  the photomul t~p l te r  tubes, a very h igh  lnput Im- 
pedance i s  requ~red.  The  pu lse  shape appearing at  the  output I S  R-C shaped. w ~ t h  a decay constant o f  about 

30 ps. T h e  main pu lse  ampl i f ier  cons is ts  of an amplr fy ing sect lon of wh ich  the g a ~ n  can be selected, a pu lse  
current I~rn i te r ,  a delay l ~ n e  pulse shaping network and a low Impedance output buffer. T h e  output pulse i s  
gaussian shaped w i th  a pu lse  w ~ d r h  of about I ps .  The  maxlmum output I S  10 vol ts.  Both a r n p l ~ f ~ e r s  are mounted 

on the detector enclosure. 

P R E - A M P L I F I E R  SPECIFICATIONS 
input impedance: I M Ohms - negattve gorng pulses. 

Input capacity: 5 pf 
Gain: XI. 
lnput  pu lse  t ime constant: 30 ps.  

SYSTEM SPECIFICATIONS 
Power Requirement: I 10 V.A.C. or I 2  V.D.C.. 

or 28 V.D.C. a t  7 5  Watts. 
Instrument Weight: 55 Ibs. 
Detector Weight: EY'x 4" crystal  housing-75 lbs. 

MAIN AMPLIF IER SPECIFICATIONS 
G a ~ n :  1 - 2 - 4 - 8 - 10. 

Over load recove ry  for 250 x overioaa abour 20 ps. 

Pu l se  s h a p e  Ga~ssta .1  - pulse w ~ d t h  I ps. 

& ~ f ~ u t :  0 to 10 vo l t  maxtmum - pos l t tve  going. 
Man~rnurn output load 50 Ohms. 
S t a b ~ l ~ t ~ :  rvr,'aC. - 
Dif ferent la1 l i n e a r ~ t ~  F 17'0 

Output impedence: - 5 Ohms. 

WARRANTY 
The  ~nst rumeqt  ts w,arranted free from f fatertal  defects a r d  poor workrnan- 
s h ~ p  for a pettod o f  one year from the Aare ~f sh'ipinent and defcc t rve  m a t e r ~ a l  
w i l l  be replaced free of.charge dur!ng r h ~ s  period unless the equlpment has 

been modifled, adjusted and or changed as a resu l t  of mlsuse. In w h ~ c h  case 
th i s  warranty i s  void. 

Should repairs o u t s ~ d e  the warranty be required. then repalrs WIII be made 
a t  our standard servlce rates. 

RESERVED RIGHTS 
Explorantunl Corporatton of Canada Ltd. .  reserves the r ~ g h t  to  ad jus t  engt- 
neertng specl f tcat ions I n  the best Interests of r ratntalnlng h ~ g h  qual ! ty 

PRINTED 



131VlSlON OF CANADIAN EXPLGC * O N  L I M I ' ~  0 

7 0 0  B U R R A R D  5 U  LDlNG VANCOtiVER 5.  B C CANADA 
I 

March 25, 1971. 

F i l e :  11-1-6. 

?.ire ' ,a, Y r r r n ~ e ~ ,  
P.O.Box 83, 
Grand Forks,  B. C. 

Dear J i m :  

Don asked me t o  ga ther  t he  information you requested. 
I 

Canex Aer ia l  Explorat ion Ltd. undertook a pre l iminary  a i r -  I 

borne survey f o r  B & H Prospecting i n  September 1970 a t  a  c o s t  
shown b,el ow: - 

l ? ly ing:"  240 l i n e  miles  a t  $ lO/ l ine  mile  2,400 
10 hours h e l i c o p t e r  a t  $185/hour 1,850 

Expenses: M.Sanderson (Accommodation, 
meals,  e tc . )  

J.Thornton 142 

Draf t ing  & I n t e r p r e t a t i o n  200 

I t r u s t  you w i l l  f ind  t h i s  adequate f o r  your needs. 

Regard a .  

Yours very  t r u l y ,  

CANEX AERIAX, ExPLoRATIo~! LTTD. 
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J. S. KERMEEN, M S G . .  P.ENG. 
CONSULTING GEOLOGICAL ENGINEER 

PHONE 604-442-6472 P.O. BOX 83. GRAND FORKS. B.C. 

August 23, 1971 

---- 
PErLi:CkD TO DATE i 1;ilTiAL 
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- - 

C.G.C. j 
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I D.C.C.C i 1 I I 
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D.G.C. I i I ! 
_ -- 

ACCTS. I ! I _ ----- I 
Mr.  R.H. McCrimmon, 

! Chief Gold Commissioner, ---- i 
Department of Mines and Petroleum Resources, C.I. 1 I 

r 4 d--B - --- 
Vic to r i a ,  BOG. gut; td y C.A. 1 ' 

-- i 
R. T. 1 I 

Dear S i r :  ---- 
C.P.E. 1 i i - 

1 i Re: F i l e  No. 116 - Greenwood 
I 

!---- 
PBE, GT, BH, SD, etc .  Claims I I I 

! I ! _ _  _.-- 
I am submitt ing herewith an expanded r e p o r t  on t h e  a e r j a l  .- Fiy:'!c_p - ' -- 

&physica l  c a r r i e d  out  over t h i s  ground. I t r u s t  t h i s  r e p o r t  w i l l  
knswer quer i e s  1 t o  4 i nc lus ive  i n  your Ju ly  28th l e t t e r .  

I n  regard t o  query 5: t h e  heavy l i n e s  adjacent  t o  McRae 
-. Creek do no r e l a t e  t o  t h e  airborne survey; they presumably d e l i n e a t e  

water sheds and happened t o  be on t h e  government base maps upon which 
t h e  a e r i a l  r e s u l t s  were plot ted.  . 

I presume i n  query 6 you r e f e r  i n  p a r t  t o  t h e  geochemical 
"surveyt1; I enclose  a b r i e f  r epor t  on t h i s  together  wi th  a map showing 
t h e  r e s u l t s  of s o i l  sampling. 

Regarding o ther  items, t h e  f&r wheel d r i v e  t ruck r e n t a l  i s  
a c t u a l l y  app l i cab le  t o  both ground checking of a e r i a l  surveys and 
physica l  work. Off ice  work i s  appl icable  t o  both. Assay f e e s  a r e  f o r  
samples from var ious  trenches throughout t h e  property. 

I t r u s t  t h i s  w i l l  provide you wi th  t h e  necessary information, 

v 

t 
6 ,  

Yours t r u l y ,  BUG 2 5 '71 Pffi 3 

JSK/ f m 
Enc. 

DEm OF MINES 
P ~ O L E U M  R E S O U K ~  
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