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Intreduction

During Avgust 5 to Avgust 12, 1982, 3.3 km of Induced
Polarization/Resistivity and 5.1 km of ground magnetics were completed
on the Crown 1 mineral claim situated about 15 km southeast of the town
of Clearwater, B. C. Field work was supervised by G. Belik of G. Belik
and Associates Ltd., #206 — 310 Nicola Strezet, Kamloops, B. C.

The Crown 1 claim is part of a 76-unit claim blcck, owned by
Union 0il Co. of Cenada Ltd., which extends along the south side of the
North Thompson Vzlley, betwszen Lute Creek and Jones Creek. A good gravel
road, which connects Bireh Island and Vavenby, passes thrcugh the north
part of the property ané & network of logging roads and skic trails

traverse the scuthern part of the claim group.

The claim group is precdominantlyunderlain by strongly deformed
felsic to intermediate volcanic rocks of the Paleozoic, Eagle Bay Formation.
Along the south edge of the Crown 1 claim a coarse pyroclastic unit is
partly exposed along 2 road cut. This unit closely resembles 'mill-rock’
and is composed of 80% sub-angular to well rounded, stretched 'bombs'

s few cm to 40 cm in size. The matrix consists predominantlyof lapilli-
size quartz and feldspar grains and fine volcanic fragments in a

tuffaceous, chlerite - sericite groundmass. Most fragments, which

cormonly contain guartz eyes, are dacitic to rhyolitic in composition.

In 1979 Union 0Qil conducted a preliminary exploration programme
in order to evaluate the massive sulphide potentizl within and peripheral
to the felsic fragmental unit. This work, which included airborne E.M./
Mag. ground V.L.F.-E.M., soil and silt geochemistry, prospecting and
geclogical mapping defined numerous target are%sﬂ The 1982 programme,
which is the subject of this report, was designed tc further evaluate one

of the higher priority tzrget areas (rerth half cf the Crown 1 clzim).
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This priority area, which is almost totally concealed by overburden,

contains several conductive zones which locally correlate with soils &

silts moderately to highly znomalous in copper, lead and zinc.

Claims

The property is comprised of 5 contiguous claims totalling

76 units as cdetailed below:

Date Recorded

Mining Division Clzim Name Units Record No.
Kamlcops Crown 1 20 1344(8)
" Crown 6 8 1349(8)
" Crown 7 18 1883(5)
" Crown 8 18 1884(5}
n - Crown 9 12 1885(5)

Aug.14/78
Aug.14/78
May 30/79
May 30/7¢
May 30/79

The registered owner of the above claims is Union 0il Co. of

Canada Ltd., 335 - 8th Avenue S.W., Calgary, Alberta.

General Geological Setting

The Crown cleims are underlazin by a tilted, strongly cdeformed,

low-grade regionally metamorphosed sequence of velcanic and sedimentary

strata of probable paleozoic age.

Compbell {1962} mzpped these rocks as

part of the Ezgle Bay Formation — a group of similarly defeormed and meta-

morphosed rocks which are flanked on the east by the higher metamorphic

4
grade Shuswap Metamorphic Complex znd on the west by relatively undeformed

and unmetamorphosed rocks of the Fenneld Formztion, Hicolz Group and Cache

Creek Group.
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The structurally lowest and presumably oldest group of rocks
exposed on the property {(south part of the Crown 9 claim) include lustrous
quartz-sericite, quartz-sericite-chlorite and carbonaceous to graphitic
phyllites. These rocks display the effects of four periods of deformationm,
the f£irst two of which are characterized by intense isoclinal folding. The
most dominant structure present is 2 penetrative crenulation foliation
which developed during the szcond period of deformation. Within the area

of the Crown clzims this foliztion dips uniformly to the north at about 30°.

The lustrous phyllites are primarily of sedimentary origin
and probably represents the metamorphic equivalent of marls, argillaceous
arenites and carbonaceous shales. Immeciately south of the claim group a
tuffaceous component, represented by more chloritic varieties of phyllite,

appears to be locally impeortant.

In the central part of the proverty a predominantly wvolcanic
succession of rocks of felsic to intermediate composition occur. This
succession includes 2 coarse fragmentzl velecanic unit which is flanked
by quartz-feldspar lapilli arnd crystal tuffs. Throughout the volcanics

small lenses of volcaniclastic sediment and graphitic phyllite occur.

In the northwest part of the property the volcanics consist

primarily of trachytic flows and pyritic rhyolite tuff. The trachyte

]

-

L3

-
n

[

C--

has a high background uranium and thorium content and is host to the

Rexspar uranium deposits which occur about 1 km west of the property.
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1982 Program

Induced Polarization/Resistivity Survey

The Incduced Polarization and Resistivity Survey was carried
out by G. Belik and Assocciates Ltd., on lines 4+00E, 7+50E and 10+00E
utilizing varizhble frequency 1.P. equipment manufactured by Sabre

Electronic Instruments Ltd., 4245 East Hastings Street, Vancouver, B. C.

The theory of Induced Polarization as applied in mining
exploration is fully described in the 1iterature.'Brief1y summarized, this
phenomenon refers to the blocking action or capacitive-like effect of
electronic conducting minerals' in rock through which an electrical
current is being passed. This blocking action creates a resistance to
current flow which increases with the length of time that 2 d.c. current
is azllowed to flow. Thus, assuming that appreciable conducting minerals
are present, it can be seen that by varying the frequency of the transmitted
current {ie. varying the length of time that current is allowed to flow in
zny one Cirection) the aprarent resistivity of the rock mass being tested
will change. The percent chznge in apparent resistivity when measurec

at two frequencies is recorded as Percent Frequency Effect or F.E. TFor

this survey frequencies of 10 Hz and 0.3 H_ were utilized.

¥ethod

A dipole-dipole electrode configuation was employed with an
electrode separation of 50 meters. Readings were tzken every 50 meters
ton =4 {je. 50m, 100m, 150m and 200 meter separztion between current

electrodes znd potentizl electrodes).

x
' includes most metallic sulphides, graphite. magnetite a2nd some
varieties of hematite.
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Presentation of Results

In this report the results of the Induced Polarization and
Resistivity Survey are presented and contoured in profile form (maps 1015-1
to 1015-3) at a scale of 1:2500. Map 1015-6 shows the surface proiection

of zncmzlous zones at a scale of 1:10,000.

On the section maps, percent frequemcy effect valuves are plotted

on the top line of the data profile sbove resistivity velues. On the
third line, below the resistivity values are plotted metal factors

{Meral Factor = F.E. x 1000 ). Values are plotted midpoint between the
Resistivity
locations of current anc potential electrodes.

The separation between current and potential electrodes is only
one factor which determines the depth of penetration at ary cne set up.
Thus, while the section maps iliustrate in 2 general way changes in
frequency effect and apparent resistivity with depth this relationship is
non-linear and may vary significantly depernding on the resistivity of the
ground bzing tested anc the dipole separcztion utilized. 4s a generazl rule
the depth of penetrztion is between 0.3 and 1.0 times the electrode
spread for the first separtion {n = 1) ané diminishes for successively

greater separatioms.

in some situations the measured volrzge a2t the low frequency
setting {0.3 Hz) is teco neisy to rendar a reliable F.E. reading. In this
situation the symbol N/R is recorded on the datz plet. A data plot
followed by the symbol (N) indicates that the reading was noisy but
considered reliable. Occasionally negative F.E. values are recorded
(indicated in brackets () on the Data Plot). Small negative F.E. values
fall within the range of instrument and/or operator error when little
polarizable material is present within the groundmass being tested.
Larger negative values may be a result of spurious electrical effects or

unusual geological conditioms.
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Discussion of Results

Apparent resistivities within the area surveyed range from a
high of 586 chm — meters to a low of 18 ohm-meters. Background frequency

effects are low and range from less than 1 P.F.E. to about 2 P.F.E.

Anomalous to highly anomalous frequency effect values have
been noted on every line survey. Most of the I.P. anomalies are associated
with zones of lower resistivity and 4 of the anomalies correlate directly

.

with pronounced resistivity lows.

Line 4+00E

On line 4+00E three definite I.P. anomalies were defined
which correlate with distinct resistivity lows. Values up to 13.0 P.F.E.
were recorded on the morth anomaly, up to 2.4 P.F.E. on the central
anomaly and up to 13.2 P.F.E. on the southern anomaly. All three anomalies
appear to be caused by steeply dipping, tabular, moderately conductive,

polarizable bodies which project to within 20 meters of surface.

Line 7+50E

4 strong I.P. anomaly with P.F.E. values up to 20.2 occurs
on line 7+50E centered near 20+75N. This anomaly, which also correlates
with a distinct resistivity low, appears to be steeply dipping, less than

100 meters wide and project to within 20 meters of surface.

On line 7+50E, between 14+50N and 18+50 north, is a zone
characterized by P.F.E.'s of between 3.0 and 8.1 which correlate with

lower than background resistivity values.
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One distinct resistivity low is centered at about 15:25N.
This relatively broad anomalous zone may be caused by a large weak to
moderately polarizable zone or possibly by several narrow discrete

moderately to highly polarizable zones.

Line 10+00E

A strong I.P. anomaly, very similar in character to the
north anomaly on line 7+50E occurs on line 10+00E centered at 23+0ON.
A second, definitely anomalous zone occurs centered at about 17+50N.
The southerly anomaly, in contrast to the north anomaly is associated
with moderately high resistivity values. The I.P./Resistivity data also
suggests that part of the south anomaly may be covered by relatively

thick (+20 meters) moderately conductive overburden.

Correlation of Anomalous Zones

The results of the V.L.F.-E.M. survey conducted by Union 0il
in 1979 (Map 1015-8) suggest that the I1.P. anomalies located at the north
end of lines 7+50E and 10+00E are comnnected. Based on the V.L.F.-E.M.
survey this anomaly appears to close off about 100 meters west of line
7+50E and continue for at least 400 meters east of line 10+00E.

The southern I1.P. anomaly on line 10+00E probably correlates
with the cluster of anomazlous I.P. zones located near the central part

of line 7+50E.

The I.P. anomalies defined on line 4+00E do not appear to be
connected with the I.P. ancmalies defined on lines 7+50E and 10+00E. The
V.L.F.-E.M. data suggests that these discrete conductive/polarizable zones
extend in a general east-west direction over a strike length of between

200 meters and 400 meters.
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Proton Magnetic Survey

A magnetic survey was carried out on lines 4+00E, 7+50E and
10+00E utilizing a GeoMetric's '"Unimag', portable, proton magnetometer
(Model 6-830). The Unimag measures the total intensity of the earth's
magnetic field over a range of 20,000 to 100,000 gammas with an accuracy
of I 10 gammas. General information and operating procedure for the

Unimag is given in Appendix VI.
Procedure

For the magnetic survey, readings were taken at 25 meter
intervals. In total 5.1 line kms of grid were surveyed.

Prior to beginming the 3Survey the magnetometer was tuned to

the local magnetic field (60,000 gammas). During the course of the survey,

base station readings were established in order to correct for diurnal

variation.

Presentation of Results

The results of the magnetic survey are presented in profile

form in drawing 1015-6 at a scale of 1:5,000.

Discussion of Results

’

Magnetic relief within the surveyed area is low with a relatively

uniform background of between 58,000 gammas and 58,100 gammas.
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On line 4+400E a distinct 1002 gamma high occurs centered over the northern
1.P. anomaly at about 17+25N. A second, mag high (150 gammasi) occurs on
line 4+00E centered at 19+5CN. This anomaly, which is narrow, is

situated outside the I.P. survey area.

On line 10+00E a +150 gamma anomaly occurs between 13+OON and
13.-50N. This anomaly, which is also outside of the I.P. survey area,

correlates with soil anomalous in copper.

Conclusions and Recommendations

Within the area of the Crown claims, the general geological
setting suggests a potential for volcanogenic massive sulphide deposits.
On the Crown 1 claim numerous, potentially significant I.P. anomallies
have been defined which generally correlate with zones of low apparent
resistivity and locally correlate with mag highs and soils and silts

moderately to highly anomalous in copper, lead and zinc.

To further evaluate the area of coincident geophysical and
geochemical anomalies and to determine if diamond drilling is warranted

the following 2 - phase programme is recommended.

Recommended Program

Phase 1

f

Approximately 10 kms of Induced Polarization and Ground
Magnetic surveys followed by detailed prospecting, geological mapping

and fill-in scil sampling are proposed for Phase I.



I

] _ L2

{--

—

15.

The Induced Polarization/Ground Magnetic survey should be carried out on

lines 2+50E, 64253E, 9+25E and 12+50E between 7+00N and 24+00N. 1In

adiition, I.P. coverage should be extended on line 4+Q0E (18+00N - 24+00N)

and 10+00E (7+00N — 16+00N). Once completed, these surveys should adequately
delineate the extent of the anomalous zones defined by the 1982 surveys and
possibly locate additional target areas for follow-up prospecting, detailed

mapping and fill-in soil sampling (second stage of Phase I programme)}.

Phase IT

Phase II1 would consist of:

1. Construction of approximately 3 km of road access through

the main anomaly areas.

2. Test pitting of priority target areas utilizing a

track-mounted, excavator-type backhoe.




iA|

F

~—

Cost of Recommended Programme

16.

Phase I - 10 kms line cutting, I.P., Mag.; detailed prospecting,

geological mapping, fill-in soil sampling.

—utilizing a 4-man crew,

—field duration of 17 days,

~mobilization from Kamloops, B. C.

1.
2.

3.
4.
5.
6.
7

10.

Labour (field);

Truck Rental (rental, insurance, maintenance
& operation cost);

Room and Board;

Equipment Rental;

Preparation, Mobilization & Demobiliation;
Geochemical Analyses;

Report Preparation;

Consumables;

11. Contingency;

Total Phase I

$10,000.00

900.00
2,500.00
700.00
1,000.00
1,000.00
2,400.00
200.00
1,300.00

$20,000.00
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Phase 11
1. 3 kms road construction;
—including equipment, culverts,
mobilization/demobilization, supervision $6,000.00
2. Test Pitting;
a). Excavator-type backhoe;
-~70 hrs @ $80.00/hr $5,600.00
—mob /demob. 900.00
6,500.00
b). Supervision, mapping & sampling pits,
geochemical analyses, report preparation; 3,500.00

Total Phase II $16,000.00

TOTAL PROGRAM $36,000.00

Respectfully Submitted by:
N

G. Belik, M. Sc.,

Kamloops, B. C. .
August 30, 1982
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Appendix I

Statement of Expenditures
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Statement of Expenditures

Union 0il Company of Canada Ltd.

Induced Polarization, Resistivity and Magnetic Survey, Crown Property,

Kamloops Mining Division, British Columbia.

1. LABOUR:

G. Belik, M. Sc. {Aug 5 - Aug 11, 1982)

1 day preparation and travel
6 days field
7.0 days @ $250.00/day

W. Gruenwald, B. Sc.
(Aug 5 - Aug. 12, 1982)
1 day travel

_6 days field
7.0 days @ $185.00/day

R. Henderson, assistant,
(Aug 5 — Aug 12, 1982)
1 day travel
_6 days field
7.0 days @ $120.00/day

2. TRUCK RENTAL:
6.0 days @ $35.00
750 kms @ 0.20/km

3. FOOD AND ACCOMMODATION:
+ 10%

$1,

1,

750.00

295.00

840.00

$3

210.00

150.00

784.93

78.49

»885.00

360.00

863.42

Continued
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EQUIPMENT RENTAL:

I.P./Resistivity Unit

Proton Magnetometer

CONSUMABLES :

REPORT PREPARATION:

$360.00
60.00
420.00
60.00
1,300.00
$6,888.42
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GARY D. BELIK, msc.

Consulting Geologist
Mineral Exploration

Kﬁugust 30, 1982

#6 NICOLA PLACE, 310 NICOLA STREET + KAMLOOPS, B.C. V2C 2P5 « PHONE (604) 374-4247

CERTIFICATE

I. GARY D. BELIK, OF THE CITY OF KAMLOPS, BRITISH COLUMBIA,
DO HEREBY CERTIFY THAT:

(1). I am a member of the Canadian Institute of Mining and Metallurgy,

and a fellow of the Geological Association of Canada.

(2} I am employed by G. Belik and Associates Ltd., with my office
at #206 — 310 Nicola Street, Kamloops, B. G.

(3). I am a graduate of the University of British Columbia with a

B. Sc. in Honors Geology and a M. Sc. in Geology.
(4). 1 have practised continuously as a geologist since May, 1970.

(5). I have gained considerable geophysical experience over the past

10 years including extensive use of Induced Polarization and

ground magnetic systems.

(6). This &Réort is based on an exhaustive study of all available

data, published reports and unpublished company reports.

(7. Permission is hereby granted to Union 0il Co. of Canada Ltd.
to use this report for financing purposes, and to satisfy the
requirements of the Securities Commission, the Stock Exchange

and the B.C. Ministry of Mines.

GEOLOGIST
' G. BELIK AND ASSOCIATES LTD.

Consul:irng Geologist
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m
. G. BELIK AND ASSOCIATES LTD., - 1. P. DATA SHEETS
N CLIENT: UNICN OIL CO. OF CANADA LTD.
- PROPERTY : CRGWN CLAIMS
M OPERATOR: G. BELIK
‘. FREQ'S USED: 10 Hz./0.3 Hz.
DATE: AUGUST 6 — AUGUST 11, 1982
i
LINE 4+00 E
j Tx Location: 16+00N
Calibration: 14+50 — 15+00N +0.9%
:] 15+00 — 15+50N +0.3%
15450 — 16+00N +0.3%
ﬁ 16+60 - 16+50N +2.0%
16+50 - 17+00N +1.5%
E 17400 — 17+50N +1.2%
o
T} Loc. Tx Loc. ziigizz Vgi:ise i F.E. g?g: /271
19+00-19+50N  17+00-17+50N 159 100 300 10.2 9.0 80
Ei 16+50-17+00N 394 10 200 14.0(N) 12.5 59
=50-19400N  17+00-17+50N 280 100 250 10.2 9.0 67
- 164+50-17+00N 674 10 200 10.8 9.3 51
™ 16+400-16+50N 156 10 250 15.0{W) 13.0 19
|
[
18+00-18+508  17+00-17+50N 150 v 300 9.0 7.8 75
L 16+50-17+00N 179 100 200 13.0 11.5 54
- 16+00-16+50N 370 10 250 16.0 14.0 22
] 15+50-15+00N 334 10 400 14.0(8) 13.7 25
ﬂ'+50—18+00H 16+50-17+00N 668 100 200 12.0 10.5 50
’ 16+00-16+50R 100 100 250 15.0 13.0 24
; 15+50-15+00N 074 100 400 14.0 -  13.7 28
. 15+00-15+50N 346 10 350 12.0 11.7 30
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G. BELIK AND ASSOCIATES LTD., - 1. P. DATA SHEETS (Continued
Vernier Voltage - Cor. / —
) .E. T
x Loc. Tx Loc Voltage Scale i F.E F.E. a2l
17+00-17+50N  16+00—-16+50N 304 100 250 14.0 12.0 18
15+50—16+00N 168 100 400 12.0 11.7 25
15+400-15+50N 268 10 350 12.0 11.7 29
14+ 50—-15+00N 246 10 300 N/R —_— 25
16+50-17+00N  15+50-156+00N 310 v 350 3.9 3.6 133
15+00-15+50N 782 100 350 4.5 4.2 134
144+50-15+00N 172 100 300 4.5 3.4 86
15+00-15+50N  16+00-16+50N 319 v 250 4.2 2.2 191
16+50-15+00N  15+50-16+00N 368 v 400 1. 138
16+99-16+50N 8560 100 250 3.0 1.0 206
\
rr4+oo-14+sou 15+00-15+50N 259 v 350 3.0 2.7 111
Wb 15+50-16+00N 870 100 400 4.2 3.9 131
16+00-15+50N 233 100 250 5.4 3.4 140
16+50—17+00N 502 10 200 6.9 5.4 75
Eﬁ3+50—14+00N 14+50-15+00N 138 v 300 7.8 6.9 69
154+00~15+50N 668 100 350 6.0 5.7 114
LJ 15+50-16+00N 315 100 400 5.4 5.1 118
16+00-15+50N 910 10 250 5.6 4.6 109
'
|
~L3+oo-13+5om 14+50-15+00N 550 100 300 4.5 3.6 110
1 15+00—15+50N 306 100 350 .7 5.4 131
L] 15+50-156+00% 160 100 400 4.0 3.7 120
r
LL2+50—13+00N 14+50-15+00% 172 , 190 300 5.0 5.1 86
154+00-15+50N 897 10 300 6.0 5.7 %0
T12400-12+50N  14+50—15+00K 525 10 250 4.0 3.1 63

!

d

L




i Page 3
-
G. BEL1K AND ASSOCIATES LTD., - 1. P, DATA SHEETS {Continued)
mﬂ
LINE 4+00E
) Tx Location: 12+00N
"] Calibration: 10450 — 11+00N +2.1%
11+00 - 11+50N +1.8%
5 11+50 ~ 12+00N +2.0%
‘ 12+00 — 12+50N +0.6%
0 12+50 - 13+00N +1.0%
. 13400 - 13+50W +0.8%
] i v
U Lec. Tx Loc. vopreer Teii®® 1 r Cor- Ay
T]4+00-14+508%  13+00—13+50N 135 v 400 7.5 6.7 51
. 12+50-13+00N 462 100 500 8.7 7.7 55
r— 12+00-12+50N 172 100 450 10.0 9.4 57
a 11450-12+00N 325 10 250 10.0 8.0 39
r]3+5o—14+oon 12+50-13+00N 272 v £50 1.7 0.7 91
12+00~12+508 810 100 400 6.9 .3 121
] 11+50—12+00N 153 100 250 5.7 3.7 92
- 11+00-11+50N 357 10 200 14.0 12.2 54
H
H3.00-134508  12+00-12+50N 226 v 400 4.8 4.2 84
M 11+50-12+00N 344 100 250 6.0 4.0 83
o 11+00-11+50N 726 10 200 14.0 12.2 54
. 10+50-11+00N 212 10 175 14.0 11.9 36
i
12450-13+008  11+50-12+00N 103 v 250 4.5 2.5 62
" 11+00-11+50N 167 100 200 15.0 13.2 50
- 10+50-11+00N 433 10 175 12.0 9.9 37
:
LP1400-114508  124+00-12+50N 104 v 400 5.7 5.1 39
<0+50-11+00N  11+50-12+00K 073 v 256 12.0 10. A
12+400-12+50N 41% 100 400 11 10. 63

o d
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”] G. BELIK AND ASSOCIATES LTD., - 1. P. DATA SHEETS (Continued)

] e Tx Loc. volpeer  Voltase g FE T A

10+00-10+508  11400-11+50N 634 100 200 9.0 7.2 48

T] 11450-12+00N 120 100 250 12.5 10.5 29

' 12+00-12+50K 107 100 400 10.5 9.9 40

H 12+50-43+00N 335 10 450 10.0 9.0 22

.

ET50—10+00N 10+50-11+00N 740 100 175 5.1 3.0 63

i 11400-11+50N 110 100 200 12.5 10.7 33
11+50-12+00N 404 10 250 10.0 8.0 24

Z] 12400-12+50N 449 10 400 7.5 5.9 34

%}oo-9+5om 10+50-11+00N 154 100 175 7.5 5.4 53
11400-11+50N 380 10 200 14.0 12.2 28

E} 114+50-12+00N 250 10 250 9.0(N) 7.0 30

)

rTso-%oou 10+50—11+00N 687 10 175 8.0 5.9 59

‘- 11+00-11+50N 204 10 200 14.0 12.2 31

[

Eloo-s+som 10+50—11+00N 557 10 350 7.5 5.4 56

-

r

—
;

[~

-
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G. BELIK AND ASSOCIATES LTD. - I. P. DATA SHEETS (Continued)
] LINE 7+50F -
e Tx Locaticn: 9+ 50N
] Calibration: 8+50 — 9+00N +4.5%
‘ 9400 - 9+50N +5.4%
9450 — 10+00N +5.1%
%1 10400 —~ 10+50N +3.5%
10+50 — 11+00N +3.6%
O
. Vernier Voltage T Cor. ?
r_Rx Loc. Tx Loc. Voltage Scatc T F.E. " E. /‘Z/le
4 6+00-6+50N 8+50—9+00N 709 10 63 N/R 337
N
6+50-7+008 8+50-9+00N 663 10 65 N/R 153
- 94+00-9+50N 206 10 65 N/R 95
|
=y
7+00—7+50N 8+50-9+00N 517 100 120 4.8 {0.3) 258
-
G+00—-9+ 50N 139 100 130 5.4 o 160
“ 9+50—10+00N 759 10 150 6.0(H) 0.9 152
]
|
1 7450-8+00N 8+50-9+00N 205 AT 60 5.6 1.5 512
- 9+00~9+50N 346 100 66 6.6 1.2 314
o 94+50-10+00N 135 100 82 4.5 (0.6) 266
- 10+00-10+50N 797 10 180 5.4 1.9 133
L
B8+00-8+50K S+00-9+ 50N 299 A 125 . 358
-
! 9+50—10+00K 801 100 82 ) 586
-
10+00-10+50N 943 10 90 . 157
11 10+50-11+00% 135 100 225 4.8 180
7 18+50-9+00N 9+50—10+00N 194 IV 80 6.3 1.2 363
U 10+00-10+50N 277 100 95 5.4 1.9 173
c 10+50-11+00N 300 100 230 4.5 0.9 195
10400~10+508  9+00-9+50N 826 100 68 6.0 0.6 182
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G. BELIK AND ASSOCIATES LTD. - I. P. DATA SHEETS {Continued)
™ Vernier Voltage - Cor. —
Rx Loc. Tx Loc. Voltage Scale 1 F.E. F.E. g/le
~10+50-11+00N  9+50-10+00N 999 100 82 5.6 0.4 182
N 9.+00-9+50N 169 100 58 6.6 1.2 149
ﬁl+00-11+50N 10+00-10+50N 567 100 96 4.8 1.3 89
9+50-10+00N 208 100 84 6.3 1.2 279
=
- 9400-9+50N 112 100 130 7.2 1.8 129
) 8+50-9+00N 618 10 125 4.2(N) (0.9} 148
“41+50-12400N  10+50-11+00N 103 v 125 4.8 1.2 123
M 10+00-10+50N 279 100 94 5.1 1.6 178
o 9+50-10+00N 137 100 82 7.5 2.4 251
— 9:00-9+50N 104 100 130 7.8 2.4 240
1
L- \
12+00-12+50N  10+50-11+00N 275 100 120 6.0 2. 137
-
| 10+00-10+50N 098 . 100 94 6.9 3. 156
9450--10+00N 657 10 82 7.2 2.1 240

-
|
“12+50-13+000  10+50-11+00% 101 100 125 5.7 2.1 121
- 10+00-10+50N 819 819 175 5.7 2.2 140
~13+00-13+508  10+50—11+00N 875 10 230 5.4 1.8 114
o]
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' G. BELIK AND ASSOCIATES LTD. - 1. P. DATA SHEETS (Contirnued)
. LINE 7+50E
Tx Locaticn: 13+008
r Czlibration: 12400 — 12+50N +3.6%
o) 12+50 — 13+00N +3.3%
13+00 - 13+50N +4.5%
?1 13+50 — 14+00N +2.7%
14+00 - 142500 +3.0%
‘ Vernier Voltage - Cor.
ﬁ_ Loc Tx Loc. Voltage Scale 1 #-E. F.E. Aa /21T
1 [r00-11450N  12+400-12+50N 377 100 50 3.0 {0.6) 113
¢ 12+50—13+00N 126 100 74 6.3 3.0 102
= 13+00-13+50N 1562 100 160 6.3 1.8 152
.- 13+50-14+008 199 100 260 W/R - 230
ﬂ:+50-92+00N 12+50-13+008 955 100 76 5.4 2.1 188
i} 13+00-13+50N 239 100 68 6.6 2.1 211
13+50-14+00K 435 100 240 5.5 2.8 272
14400-14+508 122 100 160 7.5 4.5 229
lam
|
13+00-12+508  13+00-13+50N 772 100 66 5.1 0.6 175
= 13+50-14+00K 544 100 125 3.6 0.9 261
o 144+00-14+50N 223 100 165 5.1 2.1 203
1Ll50—1ﬁ+00ﬂ 12+50-13+00N 126 iv 74 6.5 3.3 255
1_}00—14+50N 13+00-13+50N 599 100 64 .1 0.6 140
12+50-13+00H 300 100 X 72 6.0 2.7 250
[T
14+50-15+008  13+50-14+00N 131 TV 125 5.1 2.4 147
; 13+00-13+50N 127 100 86 6.6 89
'
- 12+50-13+00N 098 100 95 6.9 3.6 153
=7 12+00-12+508 127 100 245 5.3 2.7 155
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. G. BELIK AND ASSOCIATES LTD. - 1. P. DATA SHEETS (Continued)
Vernier Voltage - Cor. -

Px Loc. Tx Loc. Voltage Scale I F.E. F.E. ﬂ/le
15+00-15=50N  14+00-144+50N 727 100 110 7.8 4.8 09
lam

13+50-14+00N 237 100 165 6.9 3.2 86
| ]

13+00-13+50N 567 10 160 9.3 4.8 53
Ei 12+50-13+00N 526 10 180 8.4(W) 5.1 .88
¢
tf+50—16+00N 14+99-14+ 50N 164 100 110 11.1 8.1 90
- 13+50—14+00N 154 100 310 9.0 6.3 75
— 13+00-13+50N 244 10 160 10.0(N) 5.5 46
16+400-16+508  14+00-14+50N 164 100 210 7.2 4.2 117
i 13+50-14+00N 105 100 320 6.3 3.6 08
£3+5o-17+oom 14+00-14+508 948 10 215 7.2 4,2 132
— 4
-
L
]
L)
e
.
[
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G. BELIK AND ASSOCIATES LTD., -

I. P. DATA SHEETS {Continued)

Page 9

LINE 7+50E
Tx Location: 17+00N
Calibration: 154530 -~ 16+00N +3.3%
16+00 — 15+50N +2.7%
16+50 - 17+00N +4.0%
17400 ~ 17+50N +3.0%
17+50 - 18+00N +1.8%
18+00 — 18+50N +2.7%
X Loc. Tx Loc. zs;s;;z Vgizige 1 F.E. g?;: /‘%/ZTT
14+ 50-15+00N 15+50~16+00N 497 100 125 9.0 5.7 60
16+00-16+50H 260 100 150 6.3 3.6 104
164+50-17+00N 110 100 115 8.4 4.4 143
17+00-17+50N 893 10 140 6.3 3.3 191
T
T15+400-15+50N  16+00-16+50N 132 1V 150 5.7 3.0 132
16+50~17+00N 294 100 115 3.4 153
17+00-17+50H 185 100 140 3.9 198
17+50-18+00N 212 100 380 4.2 167
_J5+50—15+00N 16+50-17+00N 127 iv 115 9.0 5.0 165
17+00-17+50N 407 100 140 8.7 5.7 174
17+50~18+00N 214 100 210 6.6 4.8 153
18+00-18+50N 118 100 190 9.3 5.6 186
L16+00—16+50N 17+00-17+50N 139 1v 145 6.3 3.3 164
17+50-18+00N 506 100 220 5.1 3.3 138
18+00-18+50N 216 100 190 6.6 3.9 171
) 7+50-18+00N 164+50-17+00N 148 iv 100 5.4 1.4 222
8+00-18+50n 17+00-17+50N 150 IV 125 9.6 6.6 180
16+50-17+00R 322 100 90 7.8 3.8 215
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B. BELIK AND ASS50QCIATES LTD. - I. P. DATA SHEETS {(Continued)
Vernier Voltage < Cor. —
* Loc. Tx Loc. Voltage Scale - F.E. F.E. 143/211
8+50-19+00N 17+50-18+00N 152 v 190 8.1 6.3 120
17+00-17+50N 374 100 125 9.0 6.0 180
16+50-17+00N 106 100 100 9.3 5.3 159
16+00-16+50N 440 10 125 9.0 6.3 106
9+00-19+508  18+00-18+50N 236 1y 160 4.8 2.1 221
17+50-18+00N 362 100 175 7.5 5.7 124
17+00-17+50N 123 100 125 9.9 6.9 148
16+50-17+00N 836 i0 175 10.5(N) 6.5 143
9+50-20+00N 18+00-18+50N 7173 100 160 6.6 3.9 290
17+50-18+00N 1680 100 190 7.8 5.0 150
17+00-17+50N 724 10 125 11.0 8.0 174

1

0+00~20+50N 18+00-18+500 200 100 300 3.6 0.9 100
17+50-18+00N 311 10 175 1.8 53
20+50-21+00N 18+00-18+50N 535 10 270 3.3 0.5 59
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G. BELIK AND ASSOCIATES LTD. - 1. P. DATA SHEETE (Continued)

LINE 7+50E

. q

Tx Loczation: 21+00H
Tl Calibration: 19+50 - 20+00N +3.0%
20+00 — 20+50N +4.8%
;1 20+50 - 21+00N +1.5%
¢ 21400 — 21+50N +1.8%
21450 ~ 224+0CH +3.6%
ﬂ 22400 - 22+50N +3.6%
Tk oc. T Loc. yomier  Velte 1 . Cor- A
}8+50-19+008  19+50-20+00N 383 1V 125 4.2 1.2 459
51 20+00-20+50N 556 100 175 9.9 5.1 191
20+50-21+00N 892 10 350  12. 10.5 38
;] 21+00-21+50N 758 10 500 14(N) 12.2 45
: \
T]9+00—19+50N 20+00-20+50N 303 v 175 9.3 4.5 259
. 20+50-21+00N 206 100 350  16. 14.5 35
T 21+00-21+50N 106 100 350 15, 13.2 45
21+50-22+00N 372 10 190  13. 9.4 59
[
~19+50-20+00N  20+50-21+00N 660 100 350  14. 12.5 28
_ 21+00-21+50N 280 100 350  15. 13.2 48
i 214+50-22+00N 814 10 175 12. 8.4 70
B 22400-22+ 50N 780 10 125 5.6 3.0 187
L]
20+00-20+50N  21+00-21+50N 488 100 300  22. 20.2 24
I] 21+50-22+00N 773 10 165  15. 11.4 _28
: 22+00-22+50N 702 10 125  10.5 6.9 84
{}1450-22400N  20450-21+00N 914 100 350 8.4 6.9 39
_}2+00-22450N  21+00-21+50K 158 v 350 6.6 4.8 58

20+50-21+00N 317 100 400 12.0 11.5 48
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&
' G. BELIK ARD ASSOCIATES LTD. - T. P. DATA SHEETS {Continued)
" Vernier Voltage Cor. —
| k Loc. Tx Loc. Voltage Scale I F.E. ELE. /98./211
Tf+50—23+00N 21+50-22+00N 896 100 175 6.6 3.0 78
21+00-21+50N 356 100 350 6.6 4.8 61
?j 20+50-21+00N 140 100 400 9.0 7.5 53
L 20+00-20+50H 370 10 175  11.0 6.2 63
EL+00-23+50N 22400-22+50N 563 100 125 4.5 0.9 67
21450-22+00N 281 100 175 3.6 9%
L
21400-21+50H 152 100 350 . 6.3 65
) 20+50-21+00N 794 10 350 8.5 7.0 63
.
i
73450~244000  22400-22+50N 212 100 125 5.4 1.8 102
. 21450-22+00N 128 100 175 8.1 4.5 109
]
Jd 21+400-21+50N 920 10 350 8.0 6.2 79
| $+00-24+50N  22+00-22+50N 680 10 120 N/R 85
_ 21+50-22+00N 336 10 160 6.0{N} 2.4 63
I
=
(]
L
o
. r
1 ’
p—
o
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G. BELIK AND ASSOCIATES LTD.

1. P.

DATA SHEETS (Continued)

Line 10+0Q0E

Page 13

Tx Location: 22+50N
T] Calibration: 21400 -~ 21+50N +5.5%
J 21+50 - 224000 +4.5%
;1 22400 — 22+50N +3.0%
& 22450 - 23+00N +3.8%
. 23+00 - 23+500 +3.5%
L- 23450 — 24+00N +3.3%
_x Loc. Tx Loc. yopmier  Votese i R Cor- T
;.5+00—25+50N 23+50-24+00N 260 100 60 4.5 1.2 260
- 23+00-23+ 50N 394 100 125 9.6 6.1 473
r 22+50-23+00N 306 10 70 10.0 6.2 131
. \
4+50-25+00  23+50-24+00% 916 100 64 3.3 0 715
ET 24+00-23+50N 580 100 90 6.3 2.6 386
22+50-23+00N 126 100 100  15.0 11.2 186
? 22+00-22+ 50N 364 10 65 10.0(xX) 7.0 168
E}4+oo*24+5om 23+00-23+50N 224 v 150 7.5 4.0 224
22+50-23+00N 588 10 100  14.0 10.2 41
;J 22+00-22+50K 568 10 150 13.0(N) 10.0 57
21+50-22+00K 274 10 105 12.0(N) 7.5 78
[13+50—24+00N 22+50-23+00H 538 100 105  10.8 7.0 77
_ 22+00-22+50K 812 10 175 10.5(N) 7.5 28
LJ 21+50-22+00N 341 10 115 14.0 9.0 44
21+00-21+50N 271 10 100 12.0(N) 6.5 81
!]
23+00-23+508  22+00-22+50H 160 100 85  15.0 12.0 28
I 21+50-22+00N 093 100 110 19.0 14.5 51
U 21+00-21+50N 564 10 100 15.0 9.5 100

—a
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l G. BELIK AND ASSOCIATES LTD., - i. P. DATA SHEETS (Continued)

] Vernier Voltage Cor. fﬁj -

le Loc- Tx Loc. Voltage Scale 1 F.E F.E. ajzll

~21+50-22+00N  224+50-23-+00N 185 v 125 4.5 0.7 222

|

21+00-21+50N 22+00-22+50N 276 v a5 3.0 0 435

; 2245023+ 00N 454 100 125 5.1 1.3 217

E}O+so-z1+oow 91+50-22+00N 137 v 70 6.6 2. 293
22+00-22+50N 696 100 100 5.0 2.0 417

~ 22+50-23+00N 139 100 130 7.2 . 150

= 23400-23+50N 544 10 170 9.5(N) 6.0 114

520+oo-20+son 21+00-~21+50N 120 Iv 65 7.5 2.0 277

— 21+50~22+00N 350 100 70 7.5 3.0 300

s x 22400-22+50N 246 100 100 4.8 1.8 349
2245023 +00N 114 100 250 7.4 3.6 137

-

T19450-204+00N  21400-21+50N 254 100 68 6.0 0.5 232

T‘ 21+50-22+00N 107 100 72 6. 2.4 223

i 22+400-22+50N 155 100 180 5.7 2.7 258

F

19400-19+508  21+00-21+50N 148 100 125 8.1 178

— 21+50—~22+001 684 10 130 .3 1.8 158

|

18+50-19+00N  21+00-21+50% 109 100 8.4 2.9 297

T
I
-

~
|

4

r
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110
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G. BELIK AND ASSOCIATES LTD. - I. P. DATA SHEETES (Continued)

Line 10+00E

—
L

Tx Location: 18+50N
F] Calibration: 17+00 ~ 17+50N +3.3%
l 17450 — 18+00N +3.5%
18400 — 18+50N +3.5%
a 18+50 - 19+00N +3.0%
19+00 — 19+50N +3.0%

ﬂ 19+50 — 20+00N +4.2%
tFx Loc. Tx Loc. zz;:;;; VgiZ?Ee I F.E. Cor. /‘Z/2TT
: F.E.
FFO+50—21+00N 19+50-20+00N 205 v 125 4.2 245
: 19+00-19+50N 319 100 110 4.5 1.5 174

18+50-19+00% 264 100 150 5.0 2.0 264
g] \ 18+00-18+50N 276 100 250 6.0 331
ELO+00—20+50N 19+00-19+50N 728 100 110 4.2 1.2 29

18+50-19+001 466 100 150 6.0 3.0 186
I] 18+00-18+508 438 100 250 5.7 2.3 262

17+50-18+0CN 194 100 200 7.5 &.0 291
-
“19+50-204008  18+50-19+00N 109 Iv 125 4.5 1.5 130
n 18+00-18+50N 717 100 200 4.2 215
o 17+50~18+00N 310 100 175 7.5 265
- 17+00-17+50N 194 100 175 8.1 4.8 332
|
_19+00-19+508  18+00-18+50N 188 v 250 5.4 2.4 113
? 17+50-18+00% 520 100 200 7.8 4.3 156

17+00-17+50N 254 100 175 8.0 4.7 217
i ,
1 7450-18400N  18+50-19+00N 156 iv 175 7.2 4.2 134

— LI
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G. BELIK AND ASSOCIATES LTD. - i. P. DATA SHEETS {Continued)
r“\
! Vernier Voltage Cor. o, —
BRx Loc. Tx Loc. Voltage Scale 1 F.E. F.E. af2ll
| [+00-17450N  18+00-18+50N 280 v 250 5.4 1.9 168
18+50-19+00N 564 100 174 7.5 4.5 193
.
16+50-17+00N  17+50-18+00N 275 v 225 5.4 1.9 183
E} 18+00-18+50N 100 iv 300 . 3.4 200
18+50-19+00N 276 100 175 . 3.6 235
i] 19+00-19+50N 098 100 125 9.0 6.0 235
i 6+00-16+50N  17+00-17+50N 336 v 225 5.4 2.1 224
] 17+50-18+00N 102 1v 250 9.0 245
18+00-18+50N 559 100 350 5.7 2.2 240
?] 18+50-19+00N 204 100 150 8.7 5.7 408
- \
E]5+50—16+00N 17+00-17+50N 714 100 200 5.1 1.8 214
17+50-18+00N 313 100 225 6.6 208
T 18+00-18+50N 202 100 300 5.3 2.8 202
5+00-15+50N 17+00-17+50N 362 100 200 6.0 . 271
. 17+50-18+00N 186 100 225 7.5 4.0 248
-
44+50-15+00N  17+00-17+50N 160 100 200 8.1 4.8 210

-

S

_
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Appendix IV
Magnetic Data
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Appendix V

Sabre Model 21 I.P. System
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OPERATING INSYRUCTIONS

This section should be read carefully before attempting to
operate the eguipment. Proper operating procedures will
ensure relisble field results. The equipment is ruggedly
constructed but it is electronic equipment and should be

handled as such.

Operating Procedure for Transmitter

The functicns of tbe iransmitter are as follows:

l. Provide current

2. Measure current

3. Adjust & control current

h. Provide required alternating current frequencies.
(square waveform)

Cantion: yojtages ranging to 500 volts acrcss the output

terminals will exist and cre @ust be maintained to prevent

elactric shock.

Operation

Power switch & timer swltch must be off.

Connect output terminals to current electrodes.
Voltage switch set 125,

Frequency switch 10 Hz cr 3 Hz.

Capacity switch set counter-clockwise.

Range set 1000 (milliameter now reads 0-1000 m A)

Current controls set mid-point.
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Turn on power switch, then timer switch.

Current flow will be indicated on ihe Milliameter. Frequency
of the alternating current will be indicated by the pulsing
neon lamp. The D.C.--D.G. converters in operation will emit
a high pitch aqueal. The required amcunt of curreant will
vary, dependlng upon ground resistivity & electrcde spread
but sﬁould be adjusted to provide a steady noise-free signal
on the receiver. This is accomplished by adjusting the

veltage setting. Power % timing must be turned off while

cﬁanging the voltage setting to prevent contact arcing and

eventual breakdown of this switch.

Once a sultable current is cobbained, small adjustments
(setting the current needle on a division line) are made
with the current control knobs., At this point the current
range switch should be set to the lowest setting pessible to
enable an accurate current measurement. When the currént is
stable, the reading is transmitted by radic to the receiver
operator. The receiver operator records the current in mil-
1iam§s and proceeds to measure the induced voltage.

Upecn command from the receiver operator the frequency of the
trans-mitted current is switched to .3 Hz. with power on, the
frequency switch is set to .3 Hz. Any change in the current
from the original current at 10 Hz must-be corrected by
adjusting the current control. As scon as the current is
returned to the original setting, {as transmitted at 10 Hz )
the reading is repeated to the receiver operstor. When the

receiver operator has taken his reading at .3 Hz frequency, R
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will egain ask for 10 Hz current as &8 check. Transmitter

current 1s then switched to the 10 Hz on the frequency control,

cufrent readjugted to original value and again repeated to
recelver operator. 1If the check reading is satisfactory,
equipment 1s turned off and moved to the next set up.
Important
At each'set up, the initial current recorded at 10 Hz must Pe
exactly maintained at .3 Hz and again at 10 Hz.
Apy change in transmitted current will appear as a change in
the induced voltage at the receiver prodvcing a false
frequency effect reading.
Note: Two switching controls must not be adjusted with the
power on. These are:

Voltage switch

Capacity switch
Maximum current is limited by the D.C. Converter to 0.8 amps
on each setting.
if maximum current is exceaded the D.C. Converters cease
operaticn thereby acting as sutomatic cverload protectors.
The capacity switch need only be adjusted if at high current
values the pulsing circuitry ceases to function. If pulsing
ceases the SCR commutating clrcuits require additicnal
capacity, provided by increasing the capacity switch. Tbis
switch setting should be kept as low as possible and should

not be changed while a reading is taken at any one set up.

i -
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Uperating rFroocedures l1or hecéiver

The receiver is a sensitive AC and DC millivolt-meter with a
circuit capable of measuring small voltage deviations. When
the equipment is used as described, this deviation measured
as a percent change 1s read directly as % frequency effect.
Prior to measuring a voltage across a pair of potential
electrodes, the wires from these electrcdes are ccnnected to
the input terminals, Check that the controls are positicned

as Tollows:

Frequency at 10 or 3 Hz

Deviation set 15 (Deviation meter will read + 15%)

MV potentiometer set 1000

‘furn power supnly on, checking batteries + & - in passing.

The transmitter is asked for "current on® at 10 Hz or 5 Hz.
When transmlitter current has been set and is stable, reduce

MV switeh to prc%fessively lower settings until monitor

needle exceeds éﬁj then increase switch setting one step.
Next, reduce potentiometer setting (increasing gain) until

the monitor needle reads approximatelyiié and Deviation needle
comes to rest centered cn 0. The voltage between the potentisl
electrodes is read as follows:

If the switeh is on the 100 MV, range, the potentliometer dial
bas a span of 100 MV. For instance if the dial reads L65
then the voltage is L6.5 MV. Other ranges are reasd in similar
Tashion.

To minimize reading errors, record both the multipllier reading

- 14

and the range setting. Then as the transmitter for low

frequency {.3 Hz). Do not touch range switch or multiplier

potenticmeter.

Turn - frequency setting to IDC
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The meter needles now fluctuate with each half cycle of
transmitted current. The end point is reached when the
deviation needle swings to the same point ito the left)

with each half cycle. -This point is read and recorded sas

the % F.E. It wmay be necessary to change the deviation
switch to 15% or 50% tc obtain the reading, and to adjust the
S.P. controls to reach & clean end point.

It is now necessary to recheck the 10 Hz or 3 Hz reading.
Call for 10 Hz or 3 Hz current again., If no drift has
occurred, the deviation meter will return to 0. If it

does not quite return to zero, the difference of this

reading and the % F.E. may be averaged with the original

% F.E. reading. If too great a discrepancy exists the

reading should be repeated.
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Calibration

The recelver has been calibrated as accurately as possible

to give equal readings at all freqguencies used. This call-
bration should be checked periodically in the fialé during tie
course of a survey. This may be done at the beginning of each
day. The procedure consists of taking a normal reading.
However the receiver input terminals are connected to the
calibration terminals on the transmitter. This places the
receiver across a one ohm resistor in series with the normal
current electrodes. This procedure also checks transmitter
current and receiver voltage accuracy. The current 1in
milliamps should equal the voltage reading in millivolts,
Calibration accuracy should be known to wlthin 0.5%' If the
% F.E. error is greater tban 0.75-1.00% it should be
corrected for throughout the survey.

Electrodes

Porous pots with Cu:CuSOl; are recommended for receiver
electrodes. OCurrent electrodes may be either buried aluminum
foil or steel stakes driven into the ground. To reduce the
electrode resistance of the stakes, the hole should be
enlarged by orbiting the stake while driving. With both
methods salted water and detergent should be used to wet the

soil around the electrode.



n

SV R S |

r
&L

3

-
5

i S it I 0

"

=

1]

-

Lhaird power Ol LHC UlovdlLec DLLeLLll Lile WAL S. Heliby &0 S0 »2p7mesiil

error produces large errors in the calculated resistivity values.

This restriction does not apply to the measured % F.E. and may in some

areas prove to be a useful array.

Calculation & Plotiing

Resistivity:

The apparent resistivity at each set up is calculated using the

following forrulae:

Dipole-Divole

a=v (x) () _
I

r
Where V = millivolts
I = milliampere
x = electrode spread (dipole length)
G = geometric constant
G=3vhenn=1 . '
G =12 vhenn = 2 '
-G=30vhenn =3 ?

G=60vhenn=1%4
& = rog n=gs

Eoquitorial Divole (Square Array & Rectangular Array)

a _v ()
2 I

Square Array — G = 1.5
Rectangular Array /G=9 (separation of dipoles = 2 dipole lengths)
p .

Percent Frequenty Effect

For both arrays, the % F.E. is measured direct. The % F.E. is not dep=nd-

.
"
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ent upon clectrode configuration and may be recorded as a useful perameter

whenever a direct voltage measurement is of value. (Induced voltage surveys).

Metal Factor

The M.F. is a non dimensional parameter combining % F.E. and Pa.
2%
M.F. = 7% F.E. x 1000.
Pa
2t

Plotting Methods

. ) ,
Results of the I.P. survey may be plotted either on a pseudo-section

(Figure 2) or on a plan map of the survey grid.

The pseudo section plot is normally used when more than one dipc)le'sep-

aration is read. For reconnaissance surveys using a single dipole separation,

the results plotted on a plan map may be contoured or profiled.

Description of Circuitry

This section is included to allow trouble shooting by electronic tech-

nicians.

Power Supply

Power For the transmitter currents is supplied by 12 Volt lead—acid

storage batteries. If two or moxe batteries are required they should be

connected in parallel.

Receiver power consists of four 9 Volt transistoxr batteries. (MALLORY

DURACELL MN-1604). Expected battery life is approximately 100 hours.

Transmitter

The transmitter block diagram is showm in Figure 3. The D.C.-D.C.

converter steps up the 12 Volt input providing output voltages of 125, 250,

-
H
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375 & 500 Volts. Iwe converters are used and their outputs may be comnnecCed

in series or parallel. Power switching is accomplished with silicon control-

1ed rectifiers., Triggering of this switching circuit is provided by a

unijunction fired flip-flop circuit.

The D.C.-D.C. Converter circuitry is shown in Figure 4. The circuitry

also shows voltage switching S. along with current measuring meter M, and

current Control rheostat. The output of this sectlon connects to the Power

switching circuit through the mode switch 54 (Figure 5).

The power switching is accomplished by diagonally opposite SCR's being
fired alternately (Figure 5) by triggering pulses from the flip-flop trig-

ger circuit to the contxol gates.

The conducting SCR's are commutated by the discharge of the capacitor(s),
connected across the output, through Ll & L2 creating an inductive back
voltage. With each trigger pulse the process is reversed., If the load
resistance is low 2nd currents high additional capacity is required to provide
sufficient kickback voltage to cut off the SCRs. Switch S5 (capacity switch)
controls the capacity value. As soon as this non-pulsing condition is
recognized, the power should be turned off and the next high capacity setting
used. The D.C.-D.C. converters provide overload protection by ceasing

to operate into a very low load resistance.

-

The triggering pulses are provided by the flip-flop circuit Figure 6.
Pulses from the unijunction oscillator are coupled into the emitters of the
flip-flop. Each pulse causing alternate transitors to conduct, their out-

puts alternately producing pulses in transformers T1 and T2.

Receiver

The recelver is a sensitive AC-DC. voltmeter capable of measuring the
voltage range from 1-10,000 millivolts at three frequencies and D.C. The

schematic is shown in Figure 7.

r

Three stages of amplification ares used with feedback providing filtering

and controlling the gain of each stage. The filter switch S1 has twe sTages



of filtering which act by capacitor coupling of the first two stageS. The

second stage has trimmer potentiometers for calibrating all frequencies

to near zero 7 deviation.

The Range Switch S1 controls the input level in four steps. The
multiplier acts as the fine gain control for the third amplifier stage.
Amplifier output is rectified by the 1N695 diodes. The rectified signal
drives the Monitor meter M2 and the expanded scale meter circuit. The =zener
diode 1N5223A provides the reference voltage for nulling the Deviation Meter )

M. The monitor meter M2 will read approximately 38 when the deviation meter

Ml indicates mid-point zero null.

The balance of the second stage is provided by the 100 K potentiometer.

Ve.ry little adjustment of this control should be necessary. C:NTEP_N-#L;

J.T. Walkex April, 1971
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Appendix VI

Unimag Portable Proton Magnetometer
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Purwhle Proton Maznctometer

1.1

1.2

1.0 GENEFAL INFOITIATION

INTRODUCTION

The UniMag™ Portable Proton Magnetometer, Model G-836, is a complete system
designed for general Held applications reguiring simple operation and stable
measurements of the total intensity of the zarth's magnetic eld. Unidlag provides
10 gamma resolution over a range from 20,000 to 100, 000 gammas. Since the
instrument measures fotal field intensity, the accuracy of each measurement is
independent of sensor leveling. Furthermora, each measurement is based upon

an atomic constant* and is independent of temperature, humiditv, and batiery
conditions. The unified simplicity of Unihiag 2llows rapid, accurate measurements
to be obtained from a single, compact field instrument without the need for external
batieries, cables or 2 sensor and staff. UnipMag is a precision instrument and
reasonable care should be exercised to avoid damage from vnnecessary field abuse,

I-M-P-O-R-T-A-N-T
Read Chapter 3. 0 Before Using Unidag on a Survey
MAGNETIC ENVIRONMENT

During survey opsaration, -it is important that the earih's mzgnetlic field is not hiz<sed
or disfurbed by allowing unwanted magnetic objects to come close lo the sensor. Such
objects include jewelry, keys, watches, belt buckles, pocket knives, mechanical
pencils, zippers, some hats, notebooks, other survey equipment, etc. In normal use,
UniMag is suspended from the adjustable shoulder strap, and held in front of the
operator. This places the sensor approximately 2 ft. (61 cm) away from the operator,
and typically 3 ff. (91 cm) above the ground. Under such conditions, 10 gamma
surveys can be quickly and accurately performed.

Prior to survey use, however, objects that are suspected to be magnetic may be
checked in the following manner:

1. Go to a2 magnetically clean area away from buildings, roads, automobiles,
AC power-lines, ete,

2. Place the suspected object far away irom UniMag, and take several
readings by depressing the black pushbutfon - releasing - and waiting
for a digital weadout to appear. . p

3. Observe the displayed readings. FEach.reading should repeat to within
10 gammas, i.e., the least significant digit {extreme 23icht-hand number)

=

should NOT change by more {:2n one count,

» Proton Gyromagnefic Ratio: (2.67513 = 0.00002) x 10° Radians/Gzuss second.
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4. DNow place the suspecled object at the distance {rom the sensor expected

during actual survey operation.

the measurements.

Take several more readings and note

5. H the measurements made in Step 4 above differ by more than = 1
count (extreme right-hand number) {rom thcse measurements made
in Step 2, then the object is magnetic.

IF THE ARTICLE IS HIGHLY MAGNETIC, OR IF UniMag IS OPERATED
INSIDE OR NEAR A BUILDIXG OR VEHICLE, THE SIGNAL WILL BE
LOST, GIVING COMPLETELY ERRATIC READINGS AND LOSS OF = 1

COUNT REPEATABILITY.

UniMag should nof be operated in areas that are known sources of radio
Irequency energy, power line noise (iransformers), or operaied in build-
ings. UniMag will NOT operate properly if it is placed directly on the

ground.
SPECIFICATIONS

Resclution:
Tuning Range:

Tuning ifechanisms:

Sampling Rate:

Qutput:

Power Requirements:

Power Source:

AC Battery Charger:

Temperature Range:

Accuracy (Total Field):

10 gamma throughout tuning range

20, 000 to 100, 000 gammas (world-wide)
JMulii-pesition switch with tweniy-four
overlapping steps.

Mapual pushbutton, new reading every
4 seconds.

4 digit, illuminated display directly in
gammas,

12V DC, 500 ma average

Two internally mounted and rechargeable

6 volt, 1 amp/hr non-spill gelled electrolyte
batieries. Charge state or replacement
signified by flashing readout display.

Input: 115/220V, 30/60 Hz AC
Output: 14V DC

~40% to +60°C

Note: Battery capacity decreases with
low temperatfure operation.

10 gamma through -20° to +60°C temperzzusre

range



Laliig

M Porizble Proton Magnetometer

! Sensor:

. Console Size:

a Console Weight:

f
=8

INVENTORY INSPECTION

When received from the manpufacturer,
shkould include the following items:

™

! 1. TUniMag Console including sensor
- 2, AC battery charger

O 3. 2tdiustable shoulder sirap
| 4, DBattery Pack

5. Operator's manual
lr 6. Applications Manual
ol ] 7. Attaché Case
‘ 8. Teilon pipe tape

i

.

.
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i
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Noise cancelling, high signal.
Infernally mounted in console.

22%:1 1. x3.‘1i.ll w. X 5" h. (58 X8.3x12.7 Cm)

7 Ibs. (3.2 kg) Includes batteries,
sensor and shoulder harness.

the UniMag" Proton Magnetometer

1lea
iea
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1lea
lea
1l ea
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Portable Proton Mzgnclometer

2.1

2,2

2.0 FIELD OPERATION

INTRODUCTION

UniMag is completely self-contained, and is ready for field survey operation.
A few simple procedures sbould be observed to obtain optimum results, and

it is recommended that the operator follow each step as outlined in this chapter
to initially become familiar with the operation of the instrument. Refer to
Figure 2-1 for identification of TUniMag's conirols and indicators.

CONSOLE OPERATION

PRELIMINARY CONSIDERATIONS: BEFORE USING Uniiag, CHECK FOR:

-——— - —_— - — r—

1.

Presence of sensor fiuid:

as shown in Detail V"A" of Figure 2-1. Shake the instrument GENTLY and
listen for a "'sloshing’ sound. If fluid is not present, or carnot be heard, it

is necessary to fill the sensor PRIOR io cpereation:

a) Hold the UniMag console verticallv with the sensor noinied up., Remove
- the slotied Fill Plug from the convex ead of the sensor as shown in
Detail "A" of Figure 2-1,

b) Fill the sensor with STRAINED* kerosene or unleaded gasoline complefely.
Then REMOVE approximaiely 2 tablespoons of fiuid.

#*Note: The fluid MUST be strained several fimes through paper filiers,
i.e., paper toweis, coffee filters, efc. NEVER use kerosene or gasoline
directly from a2 pump or storage can as it may be contaminated with metal parcies.

¢) Lightly wrap the Fill Plug with Teflon tape and re;lalace in the sensor.
Do NOT use excessive pressure to tighten the Fill Plug - a 'spug'
fit is suificient,

Battery pack is fully charged:

To check the batterv voltage, simply press the black pushbufton and
observe the readout — if it "flashes™ on/off during the displav period,

the batiery pack is NOT fully charged. Refer to Chapter 3.0 for

instructions of recharging the batiery PRIOR to survey operafion.

s
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2.3

ONLY THREE SINPLE STEPS ARE NECLSSARY 10 CCRRECTLY TUXE

AND

1.

2.

OPERATE UniMag:

1ift the UniMag console out of the padded attache case, and adjust the

shoulder strap for a comfortable fit, Typically, the magnetometer is
used on the operator's rizht or left side, with the sioulder strap sus-

pended across the operator’s chest from the OPPCSITE shoulder.

Adjust the TUNING-KILOGAMMAS knob to a2 position that correlates
with the earth's known mzgpetic field. The earth's field, in any gen-
eral location, can be esfimzted by using the world intersity man. on

_ Page T at the beginping of this manual.

3.

SEN

Press the black pushbution, and release; w aijt 2 sec,on_c}_
the 2 second illuminated display of the sarih's toiz] field Cirectily

£ammas.

end observ
J
l.

NOTE: A true and repeatably correct reading can be made with the
TUNING-KILOGANMAS Lknob set in 3_or 4 iuning pegitions
on either side of the "estimated'! local magzetic field i.e.,
the funing is guite brcad and nop-critical in mosi cases.
Unless high field chances on the order of 4 or 5 thousand
gammas ocecur during operation. it will no! be necessary
. to retune the console.

SOR ORIENTATION
¥ nat 6/‘-‘,06\ e &ln sn ﬂ»/?l/; ye -p.rrcaL

In low magnetic latitudes (where the field dips less than 40 or below

40, 000 gammas)} such as pear the magnetic equator where the field is
horizontal, it may be pecessary to rotate the black cylindrical sensor

gp@

as described below.

The small dot or line on the sensor is provided to allow proper orien-
tation of the internal sensor axis, which must be placed perpendicular

to the earth's field to produce optimum signal. The following procedure

is recommended for easy rotation of the black sensor (Refer to Figure
2-1 for parts identification):

1. ﬁemove the two slotted-head Sensor Screws completely.
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2. Gently rotate the sensor 90° in either direction until the sensor
holes are properly re-aligned to the corresponding holes in the
UniMag console - secure with the two Sensor Screws. The orien-
tation dot or line on the sensor should now be facing the SIDE of
the UniMag console.

NOTE: The sensor shoald be rotated ONLY in survey areas
where the local field intensity is less than 40,000
gammas.

SURVEY OPERATION

During survey operztion and after UniMag has been tuned to the local field
intensity (see Section 2.2), the operator need onlv_depress the black push-

¢ueston, i.e., 2 sudden shift of several hundred gammas, several readings
cshould be taken with the console held as still as possible.

UniMag SHOULD EXHIBIT ONE COUNT STABILITY, WHICH CAN BE
VERIFIED BY REPEATING A MEASUREMENT WITH THE CONSOLE
BELD IN THE SANME LOCATION. If one count stabjlity is not possible,_
then zn unwanted ferromagnetic article is present (buried pipe, etc.) or
an exiremely high magnetic gradient has bgen encountered.

DATA DISPLAY

UniMag provides an illuminated 4-digit display of the earth's magnetic
field directly in gammas. Since the resolution of UniMag is 10 gammas,
only the{four Tiost signihicant|digits are displayed in the readout window.
For example, given an earth's field intensitv of 51,240 gammasg, UniMag
will display '"5-1-2-4" with the least significant digit ("0*) being omitted.
1t should be remembered, however, that the readout (5-1-2-4) actually
represents a ten gamma measurement of the earth's field ranging {rom

51,235 gammas to 51,245 gammas,

X

READOUT TEST

Occasionally, it is advisable to check the numeric readout display to guard
against an erroneous reading due to a non-illuminafing segment of the
display. Simply depress and HOLD DOWN the black_pushbufton nuntl four
number 8's appear (8888) - check each number. If any segments.are_
missing, notifv GeoMetrics and return the magnetometer immediately.

2,

’
x
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1:STRUMENT STORAGE _

When not in use, 211 of the components except the battery packs should be
siored in the attaché case io prevent damage, loss, or possible confact
with magnetic particles that could be embedded in the sensor. If extended
ctorage (1 week or longer) is anticipated, the baftery pack MUST be stored
in a refrifgerator (see Chapter 3.0) to prevent permanent damage to the
internal charge plates of the battery. After any storage time, always
re-charge the battery pack.

NOTE: Gelled electrolyte batteries provide an excellent power/weight
ratio, but do require special handling considerations. TO
PREVENT DAMAGE FROM EXCESSIVE BATTERY DISCHARGE,
READ CHAPTER 3.0 COMPLETELY BEFORE USING THE
UniMag MAGNETOMETER ON A SURVEY.
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