
r 
i 

r 

r 

GREAT P L A I N S  DEVELOPMENT 
COMPANY OF CANADA, LTD. 

iJ-.”&, ‘7. -.- / r: 

HELICOPTER BORNE GEOPHYSICAL SURVEY 
ON THE 

TAN PROPERTY, B R I T I S H  COLUMBIA 

New Westminster Mining D i v i s i o n  

La t i t ude  : 4 9  degrees 0 1  minute  
L o n g i t u d e :  1 2 1  degrees 4 7  minutes 

N. T. S. 92N/4W 

O w n e r s  of TAN, AX, SO,  DANE C l a i m s  are: 

M. M c C l a r e n  
G. Stapley 
W. A. B e l l  

O p e r a t o r :  G r e a t  P l a i n s  D e v e l o p m e n t  
C o m p a n y  of C a n a d a ,  L t d .  

C o n s u l t a n t :  Michael L e w i s ,  M.Sc., P.Eng. 
Sc in t r ex  

G. L. G a r r a Y t t ,  P .  G e o l .  



TABLE OF CONTENTS 

I. INTRODUCTION 

11. GEOPHYSICAL SURVEY 

111. I T E I I I Z E D  COST STATEMENT 

117. AUTHOR’S QUALIFICATIONS 

F igu re  A: C l a i m  Locat ion Map 

PAGE NO. - 
1 

1 

2 

3 

APi?ENiJIX 1: L o g i s t i c a i  R e p o r t  On A i r b o r n e  _ _ ~  ~ Geophysicai Survey . . __ 
C h i l l i w a c k  A r e a ,  British C o i . u n b i a  by S c j n t r e x  
L i m i t e d  



I. INTRODUCTION 

The Tan  claims, cons i s t ing  of Groups A and B,  a r e  
loca ted  on Tamihi Creek between Church Mountain and McGuire 
Mountain i n  t h e  New Westminster Mining Division (Figure A ) .  
The coordinates  of t h e  property are centred a t  49 degrees 01. 
minute l a t i t u d e  and 1 2 1  degrees 47 minutes longi tude  and 
t h e  corresponding N.T.S. is 92-H-4W. Access is by g rave l  
logging road 5 m i l e s  from t h e  Chilliwack River road which i s  
paved; t h e  proper ty  is approximately 1 0  m i l e s  from Chill iwack. 

The topography is  rugged with e l eva t ions  ranging from 
305 metres t o  1465 metres. A s m a l l  p a r t  of t h e  property has 
been logged and t h e  remainder is  heavi ly  timbered up t o  t h e  
1370 m e t r e  e l eva t ion  where a lp ine  vege ta t ion  t akes  over. 
The property i s  i n  an a rea  of high annual p r e c i p i t a t i o n  and 
experiences  an annual snow f a l l  of approximately th ree  f e e t .  

The p resen t  owners: M. McClaren, G. Stapley,  and W. A. 
B e l l  s taked claims i n  the  spr ing  of 1972 a f t e r  prospect ing 
and t renching z i n c  and copper minera l iza t ion  on two major 
showings. Subsequently, t h e  property w a s  optioned t o  Cominco 
who completed geochemical sampling, geologic  mapping and an 
induced p o l a r i z a t i o n  survey. The property was then optioned 
t o  Great P l a i n s  who ca r r i ed  o u t  programs i n  1975 and 1976  
cons i s t ing  of: geologica l  mapping; s o i l  sampling and s o i l -  
p r o f i l e  t e s t i n g ;  t renching;  l i necu t t ing ;  induced po la r i za t ion  
surveying; e lectromagnet ic  surveying; road bu i ld ing  and 
c l ea r ing ,  and diamond d r i l l i n g .  

survey t o  Sc in t r ex ,  however no obvious anomalous EM responses 
were obtained. 

I n  1977 Great P la ins  cont rac ted  an a i rbo rne  geophysical 

11. GEOPHYSICAL SURVEY 

B e t w e e n  September 20 and September 31, 1 9 7 7  an a i rborn  
geophysical survey was flown by Sc in t r ex  covering 200 l i n e  
ki lometres  under t h e  supervis ion of Glen Gar ra t t  and Doug 
Good. For an account of t h a t  survey the  reader  is  re fe r r ed  
t o  t h e  geophysical r e p o r t  by Sc in t rex  which is found i n  
Appendix 1. 
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111. ITEMIZED COST STATEYENT 

A. Supervision 
Project Geologist: Glen Garratt 
$ioO/day 6 days Sept. 21-26, 19 

Assistant: Doug Good 
$75/day 10 days Sept. 21-30, 19 

Food and Accommodation for above 
@ $30/day 16 days 

Expense Accounts - Travel 
Fue 1 

B. Geophysical - Contract 
Crew Subsistence September 21-26 

Car Rental - local transport 
Motel 
Gas 
Meals 4 people x 5 days x $20.00 

12% 

7 

7 

Daily rate of $650/day 

Mobilization and Demobilization 
200 Line Kilometres 
Rental $16.09/Line Kilometre 
Helicopter 
19.6 hrs. @ $455.56/hr (Inc. Fuel) 
3.0 hrs. @ $410.00/hr (No Fuel) 

5 days (Sept. 22, 23, 24, 25, 26) 

Plus 12% 

TOTAL 

C. Overhead 

GRAND TOTAL 

600.00 

750.00 

480.00 
147.85 
59.40 

616 - 82 
166.95 
93.20 

$ 400.00 
$ 1,276.97 
$ 153.24 
$ 1,430.21 $ 1,430.21 

$ 3,250.00 
$ 2,500.00 

*.,. $ 1,242-50 

$ 8,928.85 
$ 1,230.00 
$10,158.55 
$ 1i219.06 
$11,377.91 $11r377.91 

$21,837.87 

$ 1,323.72 
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IV. AUTHOR'S QUALIFICATIONS 

I, Glen L. Garratt,  am a q u a l i f i e d  Geologist  having 
graduated from t h e  Universi ty  of B r i t i s h  Columbia i n  1 9 7 2  
with a Bachelor of Science degree majoring i n  Geology. I 
have worked i n  t h e  minera l  exp lo ra t ion  indus t ry  i n  B r i t i s h  
C o l w n b i a  since 1969 and am presen t ly  employed by Great P l a i n s  
Development Company of Canada, Ltd. ,  as a Regional Geologis t .  

G. L. Garratt,  P. Geol. 
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SUMMARY 

An a i r b o r n e  g e o p h y s i c a l  s u r v e y  was c a r r i e d  o u t  o v e r  an area 
l o c a t e d  a b o u t  IS m i l e s  s o u t h e a s t  o f  C h i l l i w a c k ,  B r i t i s h  Columbia.  
A t o t a l  o f  124 l i n e  miles  were  s u r v e y e d  a t  a nominal  s e n s o r  a l t i -  
t u d e  o f  150  f e e t  w i t h  a nomina l  i n t e r l i n e  s p a c i n g  o f  660 f e e t .  

The f o l l o w i n g  g e o p h y s i c a l  p a r a m e t e r s  were measured d u r i n g  t h e  
s u r v e y :  HEM-801 I n - P h a s e  a n d  Q u a d r a t u r e  components  of t h e  
s e c o n d a r y  f i e l d  a t  938 Hz and t h e  t o t a l  m a g n e t i c  f i e l d .  

The d a t a  were  c o n t i n u o u % l y  r e c o r d e d  on  a n a l o g u e  c h a r t s .  

The s u r v e y  was f lown w i t h  a t u r b i n e  powered A l o u e t t e  I11 h e l i -  
c o p t e r .  

( 
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LOGISTICAL REPORT O N  
A I R B O R N E  GEOPHYSICAL SURVEY 

C H I L L I W A C K  A R E A ,  BRITISH C O L U M B I A  
On B e h a l f  O f  

GREAT PLAINS DEVELOPMENT COMPANY O F  CANADA LIMITED 

1. I N T R O D U C T I O N  

D u r i n g  t h e  p e r i o d  Sep tember  2 0 t h  - Sep tember  2 6 t h ,  1977,  a n  a i r b o r n e  
g e o p h y s i c a l  s u r v e y  was c a r r i e d  o u t  by  S c i n t r e x  L i m i t e d  on b e h a l f  
o f  Great P l a i n s  Development Company o f  Canada L t d .  i n  t h e  C h i l l i w a c k  
Area ,  B r i t i s h  Columbia.  A t o t a l  o f  124 l i n e  m i l e s  were  f lown.  

On e a c h  f l i g h t  l i n e  measurements  were made o f  t h e  i n d u c e d  e l e c t r o -  
m a g n e t i c  r e s p o n s e  and  o f  t h e  t o t a l  m a g n e t i c  f i e l d .  The p r i n c i p a l  
i n s t r u m e n t a t i o n  c o n s i s t e d  o f  an  HEM-801 e l e c t r o m a g n e t i c  p r o s p e c t i n g  
s y s t e m  and  a t o t a l  f i e l d  magne tomete r .  The d a t a  were r e c o r d e d  i n  
a n a l o g u e  form.  

A n c i l l a r y  equ ipmen t  i n c l u d e d  a n  i n t e r v a l o m e t e r ,  a f l i g h t  p a t h  camera,  
a s i x  c h a n n e l  a n a l o g u e  r e c o r d e r  and a n  a l t i m e t e r .  The a i r c r a f t  
employed was an  A l o u e t t e  I11 h e l i c o p t e r .  

F l i g h t  l i n e  maps ( o v e r l a y s  t o  t h e  pho tomosa ic )  were compi l ed  
f o l l o w i n g  c o m p l e t i o n  o f  t h e  s u r v e y ,  and  a r e  i n c o r p o r a t e d  a s  p a r t  
o f  t h i s  r e p o r t  

F i l m s ,  a n a l o g u e  c h a r t s  and  r e c o v e r y  m o s a i c s  a r e  b e i n g  d e l i v e r e d  
w i t h  t h i s  r e p o r t .  

SURVEY AREA - 2 .  

The s u r v e y  a r e a  i s  l o c a t e d  a b o u t  15 m i l e s  s o u t h e a s t  o f  C h i l l i w a c k  
B . C .  I t  i s  i r r e g u l a r  i n  s h a p e ,  w i t h  a maximum l e n g t h  o f  a p p r o x i -  
m a t e l y  3% m i l e s  and  a maximum w i d t h  o f  a b o u t  2 %  m i l e s .  The 
t o p o g r a p h y  o f  t h e  a r e a  i s  e x t r e m e l y  r u g g e d .  The l o c a t i o n  and  o u t -  
l i n e  o f  t h e  a r e a  a r e  i n d i c a t e d  i n  F i g u r e  1. 

O p e r a t i o n s  on t h e  p r e s e n t  s u r v e y  were  c o n d u c t e d  from f a c i l i t i e s  i n  
C h i l l i w a c k .  

3 .  F L Y I N G  SPECIFICATIONS 

The f l y i n g  s p e c i f i c a t i o n s  a p p l i c a b l e  to t h e  p r e s e n t  s u r v e y  a r e  as 
f o l l o w s  : 
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LOCATION MAP 

GREAT PLAINS DEVELOPMENT OF CANADA LTD. 

CHILLIWACK AREA, BRITISH COLUMBIA 

A I R B O R N E  GEOPHYSICAL S U R V E Y  

Scale : I : 1,000,000 

FIGURE I 
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Nominal t e r r a i n  c l e a r a n c e :  
(. - 

c Nominal l i n e  s p a c i n g :  

A i r c r a f t  a i r s p e e d :  
c Nominal f l i g h t  d i r e c t i o n :  

250 f e e t  ( a i r c r a f t )  
150 f e e t  ( b i r d )  

660 f e e t  

60 t o  70 mph. . 
C r o s s - L i n e s  - N4S0E and 

~ 4 5 ~ ~  

/' 
\. 

4. INSTRUMENTATION - 
Each i n s t r u m e n t  u s e d  on t h e  p r e s e n t  s u r v e y  i s  b r i e f l y  d e s c r i b e d  
be low.  For f u r t h e r  d e t a i l s  s e e  Appendix A .  

4 .1  A i r b o r n e  Magnetometer  - 
A S c i n t r e x  MAP-2 p r o t o n  p r e c e s s i o n  t o t a l  f i e l d  magneto- 
meter w i t h  a r a n g e  o f  20 ,000  t o  100.000 gammas and  a 1 
gamma a c c u r a c y  was u t i l i z e d .  The m e a s u r i n g  e l e m e n t  is 
mounted i n  a ' b i r d '  towed below t h e  a i r c r a f t .  The h o r i -  
z o n t a l  a x i s  o f  t h e  i n d u c i n g  and  s e c o n d a r y  c o i l s  is 
o r i e n t e d  p e r p e n d i c u l a r  t o  t h e  f l i g h t  d i r e c t i o n .  The mag- 
n e t o m e t e r  c o n s o l e  can  p r o v i d e  b o t h  d i g i t a l  and  a n a l o g u e  
o u t p u t s .  The m e a s u r i n g  s e q u e n c e  can  e i t h e r  b e  t r i g g e r e d  
f rom an  i n t e r n a l  s o u r c e  or by a s u i t a b l e  e x t e r n a l  p u l s e .  

4 .2  

4 . 3  

E l e c t r o m a g n e t i c  Sys tem 

A S c i n t r e x  HEM-SO1 h e l i c o p t e r - b o r n e  moving s o u r c e  
e l e c t r o m a g n e t i c  p r o s p e c t i n g  s y s t e m  o p e r a t i n g  a t  a nominal  
f r e q u e n c y  o f  938 H z  was employed.  The t r a n s m i t t i n g  and 
r e c e i v i n g  c o i l s  a r e  mounted 30 f e e t  a p a r t  i n  a r i g i d  
c o a x i a l  c o n f i g u r a t i o n  i n  a " b i r d "  which i s  towed a b o u t  
100  f e e t  below t h e  h e l i c o p t e r .  The r e c o r d e d  p a r a m e t e r s  
a r e  i n - p h a s e  a n d  o u t - o f - p h a s e  components  o f  t h e  s e c o n d a r y  
f i e l d ,  measu red  i n  p a r t s  p e r  m i l l i o n  o f  t h e  p r i m a r y  
f i e l d .  The p r i m a r y  f i e l d  and a i r c r a f t  g e n e r a t e d  f i e l d s  
a r e  c a n c e l l e d  a u t o m a t i c a l l y  a t  t h e  HEM-801 s y s t e m .  

Camera 

. 

A V i n t e n  MK 111, 16 mm t r a c k i n g  camera  was mounted on 
t h e  a i r c r a f t .  T h i s  u n i t  i s  e q u i p p e d  w i t h  a wide a n g l e  
l e n s  p r o v i d i n g  b e t t e r  t h a n  2 0 %  o v e r l a p  be tween f r ames  
a t  an a i r c r a f t  s p e e d  o f  60 mph a t  an a l t i t u d e  o f  2 0 0  f e e t .  
Each f r ame  exposed  c o r r e s p o n d s  t o  one f i d u c i a l  i n t e r v a l  
( i . e .  1 s e c o n d ) .  

(I 



” 4 . 4  A 1  t i m e t e r  

A 5 o n z e r  M K  10 r a d a r  a l t i m e t e r  was u s e d .  I t  m e a s u r e s  and  
d i s p l a y s  t h e  t e r r a i n  c l e a r a n c e  from 40  f e e t  t o  2000 f e e t .  
On t h e  p r e s e n t  s u r v e y  t h e  a l t i m e t e r  d i d  n o t  f u n c t i o n  as 
s p e c i f i e d  by Bonzer .  S e v e r a l  a t t e m p t s  were made t o  r e p a i r  
same. 

4 . 5  I n t e r v a l o m e t e r  - I n t e r c o m  

4.6 

4 .7  

A S c i n t r e x  IITC-2 I n t e r v a l o m e t e r  g e n e r a t i n g  s y n c h r o n i z a t i o n  
p u l s e s  which o p e r a t e  t h e  f i d u c i a l  number marke r  and  camera  
was u s e d .  Th-e u n i t  a l s o  p r o v i d e s  an  on -boa rd  communica t ion  
s y s t e m  for t h e  f l i g h t  crew. 

h a l o  gue R e c o r d e r  

A S c i n t r e x  RCM-6 s i x  c h a n n e l  a n a l o g u e  r e c o r d e r  was employed.  
I t  i s  a d i r e c t  r e c o r d i n g  d e v i c e  u s i n g  h e a t - s e n s i t i v e  p a p e r .  
I t  p r o v i d e s  t i m i n g  marks and  c o n t i n u o u s  t r a c e s  o f  geo-  
p h y s i c a l  d a t a .  

S u r v e y  A i r c r a f t  

The s u r v e y  a i r c r a f t  was a n  A l o u e t t e  111, model 2165,  h i g h  
p e r f o r m a n c e  t u r b i n e  powered h e l i c o p t e r  owned and  o p e r a t e d  
by  Q u a s a r  H e l i c o p t e r s ,  A b b o t s f o r d ,  5.  C. 

5. PERSONNEL 

The f i e l d  c rew employed on t h e  p r e s e n t  s u r v e y  c o n s i s t e d  o f :  
I n s t r u m e n t  O p e r a t o r / N a v i g a t o r  - John G l o v e r ,  who i n s t a l l e d  t h e  
s y s t e m  i n  t h e  h e l i c o p t e r .  He a l s o  o p e r a t e d  and  m a i n t a i n e d  t h e  
equipment  - 
G e o p h y s i c i s t / D a t a m a n  - Zbynek Dvorak,  who was r e s p o n s i b l e  f o r  o v e r -  
a l l  s u p e r v i s i o n  and  q u a l i t y  c o n t r o l  o f  d a t a .  

6 .  F I E L D  PROCEDURES 

6 .1  S u r v e y  F l i g h t  and  Ground P r o c e d u r e s  

The main sequence  o f  e v e n t s  o c c u r r i n g  d u r i n g  a no rma l  
s u r v e y  f l i g h t  a r e  l i s t e d  be low:  



§wi tch -on  f o r  warm-up o f  HEM-801. 
Manual buck-ou t  o f  p r i m a r y  and a i r c r a f t  f i e l d s  on  HEM-801. 
T a k e - o f f .  
A i r  c a l i b r a t i o n .  
S u r v e y  l i n e s .  
A i r  c a l i b r a t i o n .  
Landing.  
D a t a  q u a l i t y  c h e c k .  
F i l m  deve lopmen t .  
Anomaly p i c k i n g .  

6 . 2  C a l i b r a t i o n s  - 
The f o l l o w i n g  i s  a l i s t  o f  p r o c e d u r e s  employed for a i r  
c a l i b r a t i o n :  
I n s t r u m e n t  E l e c t r i c a l  S i m u l a t i o n  P u r p o s e  
A 1  t imeter  100  and  300 f o o t  m a r k s  To d e t e r m i n e  z e r o  

p o s i t i o n  and  
s c a l e  t h e  t r a c e s  

HEM- 80 1 
I n - P h a s e  100 ppm 
Out -o f -Phase  100 ppm 

To d e t e r m i n e  s e n -  
s i t i v i t y  and  s c a l e  
t h e  t races .  

6.3 

Magnetometer  Zero and  f u l l  s c a l e  To d e t e r m i n e  z e r o  
and  f u l l  s c a l e  
p o s i t i o n s .  

N a v i g a t i o n  and F l i g h t  P a t h  Recovery  

Dur ing  e a c h  s u r v e y  f l i g h t  t h e  a i r c r a f t  c o u r s e  was d i r e c t e d  
by  t h e  o p e r a t o r / n a v i g a t o r .  He i d e n t i f i e d  f e a t u r e s  on t h e  
g round  u s i n g  a p h o t o m o s a i c  o f  t h e  s u r v e y  a r e a  on which  
p r o p o s e d  f l i g h t  l i n e s  had  been  marked. He marked a p p r o -  
p r i a t e  f i d u c i a l  numbers on t h e  pho tomosa ic  as  t h e  a i r c r a f t  
p a s s e d  o v e r  r e c o g n i z a b l e  f e a t u r e s .  For  t h e  p r e s e n t  sur- 
v e y  t h e  p h o t o m o s a i c s  were a t  a s c a l e  o f  1" = 1 0 0 0 ' .  They 
were c u t  i n t o  c o n v e n i e n t  s t r i p s  a l o n g  t h e  f l i g h t  l i n e  
d i r e c t i o n .  
A f l i g h t  l o g  w a s  m a i n t a i n e d  by  t h e  o p e r a t o r  d u r i n g  e a c h  
s u r v e y  f l i g h t ,  r e c o r d i n g  t h e  f i d u c i a l ,  number a t  t h e  
b e g i n n i n g  and  end  o f  e a c h  l i n e ,  t h e  d u r a t i o n  o f  t h e  f l i g h t ,  
and  m a g n e t i c  r e a d i n g  a t  t h e  b e g i n n i n g  o f  e a c h  l i n e .  
The f l i g h t  p a t h  f i l m  was d e v e l o p e d  a f t e r  e a c h  f l i g h t .  
T h i s  was l a t e r  u s e d  i n  c o n j u n c t i o n  w i t h  t h e  n a v i g a t o r s s  
mosa ic  and  t h e  f l i g h t  l o g  to r e c o v e r  t h e  a c t u a l  f l i g h t  
p a t h  f o r  e a c h  s u r v e y  l i n e .  R e c o g n i z a b l e  f e a t u r e s  on  t h e  
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f i l m  were marked on a r e c o v e r y  mosa ic ,  s imi l a r  t o  t h e  
n a v i g a t o r ' s  mosa ic .  The c o r r e s p o n d i n g  f i d u c i a l  number 
was marked a t  e a c h  p i c k e d  p o i n t .  The s u r v e y  l i n e s  were 
r e c o n s t r u c t e d  by j o i n i n g  p i c k e d  p o i n t s ,  a s suming  s t r a i g h t  
f l i g h t  be tween two a d j a c e n t  p o i n t s .  

O p e r a t i o n s  S t a t i s t i c s  

The f o l l o w i n g  i s  a d a y - t o - d a y  a c c o u n t  o f  a c t i v i t i e s  on t h e  
p r o j e c t  : 

Date : A c t i v i t y  

Sep tember  Z .  Dvorak and  J. Glove r  m o b i l i z e  f rom 
2 0  t o  23,1977 T o r o n t o  t o  A b b o t s f o r d .  C a r r y  o u t  

- 

i n s t a l l a t i o n .  

Sep tember  24 H e l i c o p t e r  and  p e r s o n n e l  a r r i v e  C h i l l i -  
wack. Weather  BAD. 

Sep tember  25 F l i g h t  1 - Abor ted  due t o  n a v i g a t i o n  
p r o b l e m s  and a l t i m e t e r  m a l f u n c t i o n .  
F l i g h t s  ' 2  and  3 - p r o d u c t i o n .  

S e p t e m b e r  26 F l i g h t  4 - Abor ted  due t o  n a v i g a t i o n  
and  magnetometer  p rob lems .  
F l i g h t s  5 ,  6 and 7 - p r o d u c t i o n .  
J o b  c o m p l e t e .  

DATA RECORDING 

Data  were  r e c o r d e d  i n  a n a l o g u e  form on h e a t - s e n s i t i v e  
d i r e c t  p r i n t  c h a r t  p a p e r .  The s y s t e m  was s y n c h r o n i z e d  
t h r o u g h o u t  by  t h e  i n t e r v a l o m e t e r  which a l s o  p r o v i d e d  f i d u -  
c ia1  marks on t h e  a n a l o g u e  c h a r t .  

T h e r e  a r e  s m a l l  s h i f t s  i n  t h e  r e c o r d s  be tween t h e  d a t a  and  
t h e  a p p r o p r i a t e  f i d u c i a l  numbers ( t h e  HEM t r a c e s  l a g  2 
s e c o n d s  and  t h e  magne tomete r  t r a c e  0 . 5  s e c o n d  b e h i n d  t h e  
f i d u c i a l  number ) .  These  s h i f t s  a r e  c a u s e d  by  i n s t r u m e n t a l  
s i g n a l  d e l a y s  due  t o  t i m e  c o n s t a n t s  and sample  p e r i o d s .  

The b e g i n n i n g  o f  e a c h  t r a c e  i s  i d e n t i f i e d  by  a l a b e l  
showing l i n e  number,  f l i g h t  number, d a t e  and  a r e a .  Every  
5 0 t h  f i d u c i a l  number i s  also l a b e l l e d .  The c h a r t  s p e e d  
was 2 m i l l i m e t e r s  p e r  s econd .  

A s  men t ioned  i n  s e c t i o n  6 . 2 ,  r e c o r d s  were c a l i b r a t e d  a t  
t h e  b e g i n n i n g  and end  o f  e a c h  f l i g h t .  
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PRESENTATION O F  DATA 

Da ta  g a t h e r e d  d u r i n g  t h e  s u r v e y  are  p r e s e n t e d  a s  f o l l o w s :  

Analogue C h a r t s  

A l l  o r i g i n a l  a n a l o g u e  c h a r t s  l a b e l l e d  and  e d i t e d  f o r  e a c h  
f l i g h t  as d e s c r i b e d  i n  S e c t i o n  7. These  i n c l u d e  c a l i b r a -  
t i o n  r e c o r d s .  

F l i g h t  L i n e  Maps ( P l a t e s  1, 2 and 3) 

These  are g r e y f l e x e s  o f  t h e  s u r v e y  a r e a  showing t h e  f l i g h t  
l i n e s .  The h o r i z o n t a l  s c a l e  i s  a p p r o x i m a t e l y  1" = 1000' I 

The a r e a  i s  c o n t a i n e d  w i t h i n  t h r e e  d i f f e r e n t  p h o t o m o s a i c s .  
La rge  d i s t o r t i o n s  are  e v i d e n t  on  t h e s e  due ,  no  doubt, t o  
t h e  e x t r e m e  r u g g e d n e s s  of t h e  a r e a .  

No o b v i o u s  anomalous EM r e s p o n s e s  were o b s e r v e d  w i t h i n  t h e  
s u r v e y  a r e a ,  hence  none  are shown on P l a t e s  1, 2 and  3. 

A l l  o r i g i n a l  p h o t o m o s a i c s ,  f i lms and  f l i g h t  l o g s .  

CONCLUSION 

Any q u e s t i o n s  r e g a r d i n g  t h e  p r e s e n t  s u r v e y  s h o u l d  be 
a d d r e s s e d  t o  S c i n t r e x  L i m i t e d ,  2 2 2  S n i d e r c r o f t  Road, 
Concord ,  O n t a r i o ,  L 4 K  1B5. 

R e s p e c t f u l l y  s u b m i t t e d ,  

SC I N T R E  X LIMITED.  

Michae l  Lewis ,  M.Sc.,P.Eng., 
Manager,  G e o p h y s i c a l  S u r v e y s  D i v i s i o n  

ML/cc 
December 2 1 ,  1977 



APPENDIX A 

INSTRUMENT SPECIFICATION SHEETS 

. 

Scintrex MAP-2 Proton ,Magnetometer 
Scintrex In and Out-of-Phase Electromagnetic Systems 
Scintrex IITC-2 Intervalometer 
Scintrex RCM-6 Analogue Recorder 
Bonzer MK-10 Altimeter 

~ 

f 

. 



6% The MAP-2 is a lightweight. one gamma airborne 
I - proton-precession magnetometer with a range 
i, of 20,000 to  100,000 gammas and an automatic 

five digit visual display. This new instrument 
has several significant advantages over other 
Instruments of this type besides its compact 
size and light weight. 
One of its most interesting features is that. 

~. unlike other airborne magnetometers which 
. ' have to  be switched manually from one narrow 

[usually 4000-6000 gammas) range to another. 
; ' . the MAP-2 tracks automatically over its full 

80,000 gamma range. 
This advantage i s  particularly significant in  

. . surveys flown at low terrain clearances in  
areas of high magnetic relief. conditions 
are common In mineral prospecting. . : 
The instrument is of compact modular design 
['/a standard rack size) and has both digital 

.. , and analogue outputs. The analogue outputs are 
.. either I00 or 1000 gammas full scale. with auto- 

. .  ; : matic stepping. During each step, an indication 
of the new stepping level is  recorded. providing 
a permanent reference identifying each step. 
The measuring sequence can either be sequen- 
tially triggered internally through its own pro- 
grammer or initiated by a suitable command 

,̂ 

. 

. .  

'.. .. 

C2'. pulse. 
( 

In addition while on internal triggering, the In- 
strument provides an external output command 
pulse enabling other instrumentation to  be syn- 
chronized with the magnetometer. 
The MAP-2 has an unusually wide temperature 
range, +50°C to -3O'C. to permit operation 
in conditions varying from tropical to arctic 
without any loss of accuracy. 
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THE SCINTREX . 

E LECTROWGNETI C SYSTEMS 
IN-AND-OUT-PHASE 

Airborne electromagnetic surveying has taken on great importance for 
base metal prospecting since the method was introduced about 1955. 
Since this time, many different types of systems have been devel.oped. 
These can be divided into two general groups. 

- 

SYSTEMS EMPLOYING UNSTABLE CONFIGURATIONS 

These systems generally have a transmitter mounted in the aircraft and 
tow the receiver on a cable of up to 150 meters in length behind the 
aircraft. 
150 meters and usually only measure out-of-phase components of the electro- 
magnetic field. 

These systems require aircraft terrain clearance of 120 to 

SYSTEMS EMPLOYING STABLE COIL CONFIGURATIONS 

In these systems the transmitter and receiver are mounted on a mechan- 
ically rigid structure such as the wing-tips or nose and tail of a fixed 
wing aircraft or in a long tubular bird flown beneath a helicopter. 
systems are flown at terrain clearances of between 30 and 60 meters and 
measure in-and-out-phase components of the electromagnetic field. 

The development of moving source airborne electromagnetic systems at 
Scintrex has been deliberately restricted to the second group, that is, 
systems employing stable coil configurations. We currently provide and 
operate both helicopter and fixed wing aircraft borne systems of this 
type 

These 

Theory and experience show that Stable Coil Configuration Systems have 
several advantages over Unstable Systems. Among these advantages are: 

1. The terrain clearance of stable systems can be one half or less 
than that of unstable systems because no bird is being towed. 
results in superior resolution, not only for the electromagnetic 
system, but also for magnetic or radiometric information which may 
be gathered concomitantly with the electromagnetic data. 

The advantage of lower terrain clearance is particularly marked in 
the case of radiometrics where one half the crystal volume may be 
used to give the same figure of merit as a system which flies twice 
as high, all other factors being equal. In fact, stable coil 
systems are compatible with low level radiometric or gaseous geo- 
chemical surveys, whereas unstable systems are not. 

This 

2. 



3. The measurement of in-phase components offers relief from the 
problems of phase rotation of out-of-phase components caused by 
conductive overburden layers. 
response of conductors to out-of-phase only systems and, therefore, 
reduces conductor detectability for these systems. 

This phase rotation reduces the 

F 4 .  The measurement of the in-phase component ensures detectability - of very high conductivity conductors which may have little or no 
out-of-phase component. 

For all conductors, the maximum amplitude of the in-phase component 
is greater than that of the out-of-phase component so that a greater 
depth of penetration may be expected under certain conditions through 
the use of in-phase measurements. 

The measurement of both in-phase and out-of-phase components 
allows quantitative determinations to be made of the conductivity- 
thickness product (conductance) of conductors. If measurements 
are made at multi-frequencies, these determinations can be made 
accurately and in some cases the conductivity and thickness can be 
determined independently. 
following applications: 

a) Mapping of bedrock geology, including rock types and structural 

5. 

6 .  

This is of significant interest in the 

features ~ 

Selection of those bedrock conductors of highest base metal 
potential. 

Mapping of surficial deposits, giving variation, distribution 
and thickness of unconsolidated deposits such as sand and gravel, 
clay and bauxite, etc. for resource location as well as civil 
engineering purposes. 

Determination of the distribution and quality of ground water. 

b) 

c) 

d) 

Unstable systems normally employ large transmit-receive coil separa- 
tions which tends to emphasize the response of flat lying conductors 
such as overburden or weathered zones over the responses of thin, 
steeply dipping tabular conductors such as most base metal targets. 

7. 

SECTION 1: THE SCINTREX HEM-801 SYSTEM 

The Scintrex family of HEM systems has a successful history. Since 1967 
we have been operating our HEM-701 in-and-out-of-"ase helicopter system. 
We have built five of these systems, installed them in a wide variety of 
helicopters and operated them for hundreds of thousands of line kilometers 
of survey. - 
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The Scintrex HEM-801 system is an improvement over the HE4-701 in that 
use has been made of much more sophisticated electronics. 
the HEM-801 single frequency console is about % the volume of the HEM-701 
console and uses only six circuit boards instead of twelve. 
combines higher useful sensitivity with lower electronic noise levels. 
The design of these consoles has been fully field proven as three similar 
consoles (one for each frequency) are used in our Tridem system and we 
have completed thousands of line kilometers of survey with the first 
HEM-801 system. 
in Figure 4;  it can be seen that noise levels in flight of the in-phase 
component are only a few parts per million and the out-of-phase components 
are less than 1 part per million. 

Special atmospheric noise suppression circuitry allows operation of the 
HEM-SO1 under conditions where earlier systems would become marginal. 
This is very important in areas where thunder storm activity is common. 

The HEM-801 is ideally suited for surveys in rugged terrain and remote 
areas. It combines lightweight, good penetration, excellent noise rejec- 
tion, ease of installation and electronic reliability. 

The system utilizes a bird, nine metres in length, containing vertical, 
coaxial transmitting and receiving coils. 
below the helicopter. In-phase and out-of-phase (quadrature) components 
of the secondary electromagnetic field are measured in parts per million 
of the primary field. Various operating frequencies from 500 to 8000 Hz 
are available for the HEN-801 system. The choice of frequencies is divided 
into the following two ranges; 500 to 2000 Hz, and 2000 to 8000 Hz. 

Frequencies should be judiciously chosen to overcome 50 and 60 Hz power 
line frequencies and their harmonics. Also, a frequency should be chosen 
which is reasonably distant from the earth's magnetic precession frequency 
which ranges from about 950 to 2000 Hz (23.6 gammas per Hz). 

We recommend a basic frequency of 810 Hz which is sufficiently low to 
ensure that there would be no interaction with most proton magnetometers 
having sensors installed at least 10 meters from the EM coils. Also, 
810 Hz is 10 Hz removed from the 16th harmonic of any 50 Hz power line 
noise and 20 Hz removed from the 13th harmonic of 60 Hz, which is sufficient 
to preclude interference. 

A frequency of about 810 Hz is well chosen to detect target conductors in 
the range from medium to good conductivity without introducing appreciable 
geological noise in most areas. 
for this coil separation in Canada, but would be justified if overburden 
and weathered layers may be expected to be more conductive than in Canada. 

Installation in helicopters is a relatively easy task--for the Alouette 11, 
the Alouette Lama or Bell 2068 the whole system can be installed in a few 
days without significant modification to the helicopter. The equipment can 
be removed in a matter of hours. This permits flexibility in exploration 
programs and minimum mobilization costs for surveys in remote areas. Also, 
the towed bird is made in four sections for ease in transportation even by 
air freight. 

For example, 

The HEM-801 

An example of the data taken using this system is shown 

It is towed about 30 metres 

It is a lower frequency than commonly used 
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HEM-801 SPECIFICATIONS r 

Parameters Measured: 
c 

c Frequency: - 
Sensitivity: 

Noise Level: 

Time Constants: 

Coil Orientation: 

Coil Separation: 

Bird Construction: 

Power Requirements: 

Recommended Aircraft : 

In-Phase and out-of-phase components of 
secondary field in parts per million of 
normal, undisturbed primary field. 

Standard: 810 Hz; Optional: any single 
frequency in the range of 500 to 8000 Hz 

1 part per million 

Dependent on atmospheric noise and air 
turbulence, but generally better than 2 
ppm out-of-phase and 5 ppm in-phase. 

1 ,  2 or 4 seconds 

Vertical coaxial 

9 metres 

Four 2.4 m. sections, plus nose and tail 
cones and drag skirt 

28V D.C., 35 watts (not including recorder) 

Alouette 11, Alouette Lama, Bell 2068 or 
equivalent depending altitude, temperature 
and humidity conditions 

Altitude of Bird: 

Weight: 

Compatibility: 

30 m. below the helicopter and approximately 
'2 30 m. above the ground. 

Total approximately 130 kg. for EM unit 
including bird, cable, recorder, console 
and racks. 

Compatible with all radiometric systems and 
fluxgate magnetometers. Proton magnetometer 
sensors must be installed at ].east 10 meters 
from EM coils, normally they are trailed 
half way down the EM bird tow cable. 

SECTION 2: THE SCINTREX HEM-802 SYSTEM 

INTRODUCTION 

Over the past few years, geophysicists have begun to realize that the way 
t o  ??prove electromagnetic surveying is to measure in-phase and out-of-phase 
components at more than one frequency. 
strated these advantages in practice. 

Our Tridem system has amply demon- 
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In an HEM-802 system one frequency would probably be chosen in the 
range of 500 to 2000 Hz and another frequency in the range 2000 to 
8000 Hz. 
at two frequencies augmented with any desired number of mixed or 
conditioned (eg., cross correlation) channels, provide highly diagnostic 
information which is particularly amenable to automatic processing. 
We have developed new interpretation programs to accomodate this 
enlarged range of information. 
will allow detection and resolution of a broader range of conductors 
than has yet been possible. Also, quantitative interpretations will 
be more precise. 
overburden masking problems and the measurement of the in-phase response 
over the wide frequency spectrum provides an unlimited detection window 
for highly conducting bodies. The exploration depth is not only compar- 
able with the best AEN systems but it remains almost constant during 
traversing, whereas the effective exploration depth of most conventional 
systems changes continuously with the geo-electrical variations of the 
subsurface and even with the conductivity-thickness of the bedrock 
conductivity targets. 

The four channels comprising in-phase and out-of-phase data 

- 
The simultaneous dual frequency approach 

The different response thresholds eliminate most 

HEM-802 SPECIFICATIONS 

Parameters Measured: 

Frequencies: 

Sensitivity: 

Noise Level: 

Time Constants: 

Coil Orientation: 

Coil Separation: 

Bird Construction: 

Power Requirements : 

In-phase and out-of-phase components of 
secondary field in parts per million of 
the normal, undisturbed primary field at 
two frequencies simultaneously. 

Precise frequencies to be selected by 
client, subject to following restrictions: 

Low Frequency: In range 500 to 2000 Hz 
High Frequency: In range 2000 to 8000 Hz 

1 part per million 

Dependent on atmospheric noise and air 
turbulence but generally better than 2 
ppm out-of-phase and 5 ppm in-phase. 

1, 2 or 4 seconds 

Vertical coaxial 

9 meters 

Four 2.4 m sections plus wse and tail 
cones and drag skirt 

ZSV D.C., approximately 60 aatts not 
- including recorder 



Compatibility: 

- Recommended Aircraft: 

Altitude of Bird: 

Weight: 

( 
Compatible with all radiometric systems 
and fluxgate magnetometers. Proton mag- 
netometer sensors must be installed at 
least 10 meters from the EM coils, normally 
they are trailed half way down the EM bird 
tow cable. 

Alouette 11, Alouette Lama, Bell 206B 
or equivalent depending upon altitude, 
temperature and humidity conditions. 

30 m below the helicopter and approximately 
30 m above the ground. 

Total approximately 155 kg. for EM unit 
including bird, cable, recorder, console, 
and racks. 

SECTION 3: MULTI-FREQUENCY IN-AND-OUT-OF-PHASE SYSTEM TO BE INSTALLED 
IN A FIXED WING AIRCRAFT 

INTRODUCTION 

For many years Scintrex operated an in-and-out-of-phase system at 320 Hz 
installed in a DeHavilland Otter aircraft. A few years ago this system 
was put out of service and installation of the Tridem system began. 
Since early 1975, we have been successfully operating our Tridem system 
in the Otter along with VLF, magnetometer and radiometric systems. 
all, thirteen channels of independent geophysical information are recorded 
in digital and analogue form. 

i 
In 

Besides the Otter, some other aircraft which would be amenable to the 
installation of an in-and-out-of-phase W System would be: Norman Britten 
Islander, Trilander, AN-2, Canso. In these aircraft, the coil installations 
would be made on,the nose and tail of the aircraft in "stingers" similar 
to those shown in Figures 5 and 6 .  

There may be a problem of interference between an electromagnetic receive 
coil and a proton magnetometer sensor installed in the tail stinger. 
can suggest two alternatives to overcome this problem. 
to install a fluxgate magnetometer instead of the proton precession type, 

We 
The first would be 



which could be installed much closer to the EM coils than the proton 
sensor. 
better than f gamma so that the fluxgate could be a reasonable altern- 
ative. Secondly, the proton precession sensor could be installed in a 
wing tip, away from the electromagnetic coils o r  towed in a bird behind 
the aircraft. 

For further information on Tridem, including interpretation theory and 
case histories, see Scintrex Application Brief 76-3 "Tridem Airborne 
Electromagnetic System, A Multipurpose Natural Resource Mapping Tool". 

In addition to analogue recording, our Tridem Otter installation uses 
digital recording for 13 independent channels of geophysical informa- 
tion. Scintrex can fully engineer a digital recording system similar 
to that in the Otter for any other aircraft. 

Low level surveys do not normally require sensitivities 

- 

SPECIFICATIONS OF IN-AND-OUT-OF-PHASE ELECTRO>NGNETIC SYSTEM FOR FIXED- 
WING AIRCRAFT 

Parameters Measured: 

Frequencies: 

In-phase and out-of-phase components 
of the secondary field in parts per 
million of the normal undisturbed pri; 
mary field at either one, two or three 
frequencies simultaneously. 

Single Frequency System: 500 Hz 
Dual Frequency System: 500 Hz and 2000 Hz 
Three Frequency System: 500, 2000 and 8000 Hz 

Sensitivity: 1 part per million 

Noise Level Dependent on atmospheric noise and air 
turbulence, but generally better than 25 
ppm out-of-phase and 40 ppm in-phase. 

Time Constants: 1, 2 and 4 seconds 

Coil Orientation: 

Coil Separation: 

Power Requirements: 

Recommended Aircraft: 

Vertical coaxial or vertical coplanar, 
depending on aircraft: 

Approximately 14 metres, depending on 
aircraft 

Single Frequency System: 100 watts at 28V DC 
Dual Frequency System: 200 watts at 28V DC 
Three Frequency System: 500 watts at 28V DC 

DeHavilland DHC-6 Twin Otter o r  Britten 
Xorman Islander 



Weights: 

.. 
Compatibility: 

Transmitter: from 27 to 45 kg depending 
upon number of frequencies. 
Receiver: 
on number of frequencies. 
In Cabin Console: from 7 t o  20 kg depend- 
ing on number of frequencies. 

Compatible with all radiometric systems 
and fluxgate magnetometers. Proton 
magnetometer sensors must be installed 
at least 10 metres from the EM coils. 

from 11 to 23 kg depending 
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Figure 1: HEM Bird 
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Figure 2: 
magnetometer sensor half way down tow cable 

HEM-801 in flight with-proton 
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r- and time share module. 
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Figure 5: 
fixed wing aircraft 

Nose and tail stinger on 

Figure 6: EM coil in nose stinger 

Figure 7: 
Otter along with radiometric and magnetic systems 

Tridem fixed wing EM system installed in 



T H E  IITC-2 INTERVALOMETER 

The Scintrex IITC-2 is a solid state timing device designed to provide 
timed pulses for synchronization between data and flight path cameras 
for  airborne geophysical surveys. 

In addition, a flight crew communications system for up to four headsets 
is contained in the standard half rack module. 

There is also provision fo r  data processing circuitry such as for time 
sharing two channels of analogue data on a single pen of an analogue 
recorder  o r  for  displaying an  analogue t race a s  a variable density dis- 
play using an event channel. 

. 

222 Snidercrofl Rd. Complete Geophysical 
Concord. Ont.. Canada . Instrumentation and 
(41 6) 669-2280 Services 



- A single switch starts automatic camera pulsing and event marking. 

- Blanking Push Button allows production of blank camera frames for  
positive identification of ends of flight lines. 

- Manual Fiducial Push  Button allows manual control of intervalometer 
pulsing. 

- Suitable for f rame o r  strip cameras and analogue o r  digital recorders 
with appropriate interfacing. 

- Six digit fiducial counter on front panel with provision for  remote 
, - fiducial counter fo r  navigator if required. 

- Film indicator light monitors correct transport  of film. 

- Fine and coarse, switch selectable pulsing from 0.5 to 9.9 second 

_._. ... _1..__- -- 

intervals. . _  .- 

- Front  panel jacks for up to four headsets with microphones. 

- Variable volume control. 

Technical Specifications: 

Power Requirement: 

Maximum allowable current 
drain when camera powered 
through intervalometer: 

Approximately 1 Amp at 

6 Amps average 

8 V D c ’  

Size: Standard half rack, 335- x 215mm x 135mm 

. . .  
. .  
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Function 

The Scintrex RCM series of multichannel 
analogue recorders is designed primarily 
for continuously recorded aerial, vehicle 
or drill hole geophysical surveys. Three 
basicversionsare available, featuring 4,6 
or 8 separate channels. 

Features 

Easy front loading paper supply with rell- 
able paper take-up. 

Rectilinear traces are achieved by a rug- 
ged heated stylus writing across a knife 
edge on heat sensitive paper. 

Traces will not fade or smudge. 

There is no ink to run or clog. 

The pen motors are the industry standard, 
MFE. moving iron, limited rotation units. 

The standard model will accept any signal 
in the range 1.0 V to 5.0 V. 

Electroniclimiting preventseach pen from 
strayingout of its channel. 

Therearefront panelcontrolsfor PenZero 
Position, Pen Heat, Gain and Calibrated 
Input Reference Voltage. 

Two event markers are standard. 

High sensitivity and reliability are obtained 
even in difficult vibrational environments 
such as helicopters. 

Theamplifier for each channel isdesigned 
toavoid any channel "crosstalk'orpickup 
of signal from the chassis ground. 

Recorder chassis is delivered installed 
on a rigid, shock mounted plate. 

Sample record from a RCM 6 recorder Lower 
channel snows how the 'lime sharmg" 
technique can be used 10 record two ana1ogt.e 
outputs on one pen 

. 



Technical 
Description of 
RCM Multichannel 
Analogue Recorders ( 

222 Snidercrolt Road 
Concord (Toronto) Ontario 
Canada L4K 185 
Telephone: (416) 669-2280 
Telex: 06-964570 
Cable: Scintrex Toronto 

Complete Geophysical 
Instrumentation 
and Services 

Number of Channels RCM-4: four channels 
RCM-6; six channels 
RCM-8; eight channels 

Standard two, optionally up to the number 
of channels. 

1 and 2 mmlsecond. switch selectable. 

Number of Event Markers 

Chart Speeds 

Channel Width RCM-4 and RCM-6.50 mm; 
RCM-8,40 mm. 

Input Voltage Range Standard: 1.0 V to 5.0 V for full Scale 
deflection. Optional: higher or lower input 
voltages. 

Zero Position Adjustment Afront panel switch provides the ability to 
short circuit the input of each channel in 
ordertocheck and adjust itszero position. 

Standard: Continuously variable by ten 
turn. lockable potentiometer. 
Optional: Preset, switch selectable. 

Gain Adjustment 

Internal Calibration A precision 1V reference source can be 
activated by front panelcontrol tocalibrate , 
gain adjustment of each channel. 

DC to 40 Hz. Frequency Response 

Llnearity 1% of full scale 

Input Impedance 100 K ohms 

Paper Capacity One 60 m roll of industrial grade paper. 

Paper Graduations Four, six or eight channels graduated 
laterally and longitudinally each millimeter 

Power Requirements Standard RCM-4; 12 V DC 
Optional RCM-4; 28 V DC 
Standard RCM-6:38 V DC 
Optional RCMB; I2 V DC 
Standard RCMB; 115 V, 60 Hz 
Optional RCMS; 28 V OC 
Optional models require external 
inverters. 

Typical powerconsumption is25 watts per 
channel plus 3 watts for the chart drive. 

RCM-4; 490 x 275 x 380 mm. 15 kg Standard Dimensions and weights 
RCM-6: 490 x 320 x 480 mm, 19 kg 
RCMB; 490 x 320 x 480 mm. 21 kg 

Operating temperatures -25°C to +50"C 
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Decision Height Indicator: 
Visual and Aural 

.. 

Standard Round Indicator Radar $1995 Altimeter Complete Sfitem 
Part No. 104-0120-00 

MARK-I0 "T-R" UNIT 
The "T-R" Unit is a modular. tran- 
sistorized. radar unit. Diinensions 
are 8~4~3%:' The unit weighs 
2 Ibs. 
($1390) 

MARK-I0 AI-74 INDICATOR 

The 141-74 Indicator is a profession- 
al type 3" round unit. Provides 

"DH" light and aural warning at 
decision height. The unit weighs 
1 Ib. 
($575) 

MARK-10 ANTENNA 

The Mark-10 uses flush Style 
tenna. The unit weighs 1% 

an- 
Ibs. 

Only one antenna is needed. 
($160) 



--- Operating Instructions --. . 

1. GENERAL 
The MARK-10 Radar Altinioter sys- 
tem consisls of a Iransmitter- 
receiver unit. an indicalor and an 
antenna. 

The system provides an accurate 
indicationof altitude from 2000 feet 
above the terrain to 40 feet. A built- 
in self-test tunttirn is providod lo 
insure operational capability. 

Operation of the MARK-10 is quite 
simple. I t  requires. of the pilot. little 
more than watching the indicator. 

2. GROUND OPERATION 
Yo11 will find that wliile taxiing in 
tlic vicinity 01 1iang;irs itntl olher air- 
craft the pointer may roam LID and 
down the scale. This is normal. 

Prior to deoarture. svstem ooera- 
tion slioul,l bc checked byciiqaqing 
SELF-1CST SELF-TEST IS en- 
gaged by pressing tho red button 
on the Iront of the Al-74 itirlicator. 
The unil should read 40 feet, 2 5 
feel. The "DH" IiCJhl C01ncS on i f .  in 
moving loward the self-test altilude 
indication. the pointer goes through 
the"DH" BUG selling. SELF-TEST 
verifies that the system is opera- 
tional and capable of providing 
accurate altitude information. 

3. DECISION HEIGHT ("D11") 
The "DH" light is l i t  and the atiral 
tone sounds briefly when lhe air- 
craft'doscentls througli your "DH:' 
The light rcmains on as tong as the 
aircrall is al or below tlie selected 
"DH" altitude. 

The desired "DH" is selectorl by ad- 
justing thp "DH" control knob so 
that the triangular "DIH" DUG is 
centered over the desired allitude 
mark on the dial. The BUG can be 

adjusted in either direction and to 
any altitude wilhin the range of 
the system. 

I f  desired. the "DH" feature can 
be used throughout aircraft descent 
and final approach to give an alti- 
tude alert at several different 
altitudes. 

4. PREFLIGHT CHECKLIST 
a. Turn on power. (after starting en- 

gines) "DH" audio will sound on 
first turn on. 

b.Set"QH" BUG todisired altitude. 

c. Perlorm SELF-TEST. SELF- 
TEST should read 40 feet. * 5 
feet. 

5. IN FLIGHT OPERATION 
a. SELF-TEST may be performed 

at any altitude. 

b. Normal inllight adjustmonls are 
conlined to selecting dosired 
"DH" altitude. 

c. The MARK-10 will indicate height 
above terrain from 40 to 2000 
feet. The radar indicates the dis- 
tance between aircraft and 
closest terrain. 

d. When descending through the 
minimum altitude (40 feet) the 
pointer usually .will pause and 
start toward tlie high altitude 
posilion. indicating the allimeter 
can no longer supply usable 
information. 

e. When the aircraft is above 2000 
feet, and usually when below 40 
feet. the pointer will remain in 
the high altitude position. The 
only time the pointer should be 
in the"0FF" position is when tlie 
system is turned off or there is a 
malfunction within the system. 

Technical Specifications 
MARK-10 "T-R UNIT" 

(Pat1 NO. 104-0112-00) 
Weoghl: 2.0 Ibl. 
Size: 6 x 4  x 3!4" 
InDuf voltage: I 1  1035VDC 
Inpul current 0.5 amps @ 28 volts 

1.0 amps R 14 volts. 
Frequency: 4.3GHZ 
Power ou1puI: 16 watts peak 
Loon gain: 115db , 

AIiItUdO ronge: 40 '  to 20w)' 
Bcller than t 5% 01 
Indicated alliliide 
+ 10 millivolts per loo1 

, Accuracy: 

Allilude OUIPYI: 

FLUSH STYLE 
MARK-10 ANTENNA 

. VERTICAL INDICATOR 
(Par1 No 104-01 I 7.00) 

Weight 5 0U"CES 

S l Z 9  

Meler Movement. 

3" hgh. %" wdo. 
4 5" behlnd Panel 
40' = 60 ua 
2000' = 1050 ua 
Rcrlnlance = 800 
ohms. 5% 

, HORIZONTAL INDICATOR 
(Part No 104.01111-001 

Same BS Vcrlrcat indtcalor 
E x c e ~ ) ~  lor Horizontal Scaieplnre 

A70-5 ADJUSTABLE DECISION 
HEIGHT SWITCH 

REOUIRED 1 0  DRIVE VCnrlCAL AND 
HORIZONTAL INDICArOR 

(Parl NO. 104-0113-00) 
Weight t.51bs. 
size: 3" high. 5" wide. 

6'' lone 
F,",,l"l 
CIOSR Socllo": 
Type: Horn 
Cable lenglh: 24 inches 

I 0 square inches 

Mounting holes: 

l 3 d b  llninl~l f 30" roll 

8 each %a" dia 
Antenna PBII.9Vl: f 30" DllCh 

A1-74 INDICATOR 
(Part NO. 104.e11.i-wi 

Wolalrl: I .O tbs. 
size: Fils standard 3" 

insliumenl hole 
Ocplh behind 
Dane1 5" 

lnpul vollage: 11  10 35 VOC 
0.5 amp maximum 
which includeS"0H" 
lighl d internal 
lighting 

input current: 

Meter movement: 40' = 0.4" 
2000' = 20.0v 
RCsislanCa = 0730 
otlma * 10% 
Rcsislive load, 0.3 
nnip max. 30 volts 

"DH" load capabilily: 

mar. 
Aural "OH"OU~PUI:* 2 sccond"CH1RP a1 

lnlernal lighling: 

*Aural level Is adiustable to pi101 Prelerence. 

headphone level 
While 5. 14 or 2HV 
ley Chewing bulbs1 

(Parl No. 104-01 16.001 
Weighl: I ounces 
Sire: 1 x " X l X "  

lnpul vollngo 2ll "011s lCO"YC,llblE 

tnpu1 curren1: 

5!'," behand Dane1 

I" 14  ""1151 

0 4 amps maximum 
F7esiflive load. 0 25 
amps max. 30 wolls 
maximum 

Meter OUIPYI: Pro",,lcr S"I I1  linen, 
" t l l " l l l  rc!"WrEd lo 
'I,,",: YPll lCnl  "I 
lll,,l,",1t1l lndlcator 

"OH" load Capabillly: 

A72-1 AURAL"DH" SYSTEM 
(Par1 NO. 104~0030.00) 

Wulghl: 3 ounces 
Size: 1%" dla . I >y 

behind pan01 
mounts in I x "  hole. 

.02 amps maximum 

H z  burs1 

I n ~ u t  voltage: 11-35 volt* O.C. 
Input currenl: 

Audio out~ut :  2 second 2800 

The I1ONfEIl Radar Allmeter  Eyslcm 
employs the Same 0scoIIalor circuit lor bolh 
IrJn5misliOn and lCCPDllOn. OetCCllOn 15 ac- 
CDmDllShCd by ulllllallOn 01 prlminq by the 10. 

During thc range LWCCD. rEp11Cs lrom Ihe 
ground are a ~ ~ ~ n l ~ l a l ~ t l  w l h  lhc lar s10(1811 
being Ihe weakcsl ond lhc sqnals lrom below 
the alrcralt Ihe s11ongesI Measurcmcnl dala 
is taken a1 Ihe poml W h C m  Ihe i e p l i ~ ~  are 
the nearerl. 

BONZER/NC 
90th and Cody. Overland Park. Kansas 66214 USA 

(913) 888-6760 
; j o r m  NO 145n-15M-2-15 Elle~l lve 2-75 bbed an U S A 
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VERTICAL INDICATOR 

Thm " i ' w ~ a e  tnalcaror tot 
use on crowded panets 
112051 

Vertical Indicator 
Radar Altimeter System 

Part No. 104-01 19-00 
$1995 Complere 

(Includes "T-R" unit and 
antenna shown at left) 

Horizontal Indicator Radar Altimeter System 
Part No. 104-0121-00 $1995 Complete 

(Inc1udes"T-R" unit and antennz shown at left) 

A704 IDJUSTABLE 
A72-1 AURAL "OH" DECISION HEIGHT 

SVSTEM SWITCH 

TheA72-1 omvder aural TheATc-5 ca1 be Dress? 
DH lone when warning 10 M I  aessred amtuae 

l i gh t  comes on Unit waramp ihgni comes  on 
we,gnr 3 DI when aircrall ~ a e r  below 
IS351 preset a(IIIYce 

SHOWN ABOVE ARE COMPONENTS INCLUDED 
IN EITHER THE VERTICAL OR HORIZONTAL 

I S 2 1 5  

INDICATOR INSTALLATION 

WARRANTY CERTIFICATE 

. .  - . .  .. . . -  








