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ELECTRONIC GCONGENTRATION OF RADIOAGTIVE ORES
WITH THE LAPOINTE PICKER BELT ¥

. by S
.M, lapointé and RoD: Wilmot
Radiocactivity Division

INTRODUCTION

A pick§r be}t<system.£or‘the concen@ration of.radioactive ores(by
electromechanical means was invented in 1946 at the Mines Branch laboratories in
Oﬁpawg by QfME_Lapointg, and in thenwork to d@@e? has been referred to as the
Lapointe Pickers In addition to laboratory and pilot plant tests the system has
P??P"QPG??t?@ on full plant scale at Port Radium and at Port Hope(l)for the
grading up of jig concentrates. |

. Sized rook is carried on a belt under a detector of radicactivity
where an electronic device operates to separate orve from waste, As in gravity
or heavy media concentration, the uranium minerals must be reascnably free but
@hgmgqygméyig.picker is not affected by lack of gravity differential of the ore
constiﬁuéntge ‘ _ S o - _ _ A
)  In 1947 a pilot plant to treat minus 24" ore was installed in the
field and in 1948 this plant was modified to treat ore in sizes up to 12"

.Depending upon_the type.of ore, the system permits the discard of from
40 to 60 per cent of mine ore, with uranium losses as low as four per cent, thus
allowing a potential major reduction in the capital outlay and operating costs
involved in subsequent processes,

The belt may be applied to.any ore containing uranium sufficiently

segregated to make mechanical separation from barren rock feasible,

# The rights to the Lapointe Picker Belt are covered by Canadisn patent
No, 467482, British Patent No, 658574, and United States Patent Noo
- 2617526, all of which are assigned to Eldorado Mining and Refining Limited,

(1) L.A. Kaufman, Radiogenic Concentration of Uranium Ores,
ColeMs Transe 53/301l~4, 1950,
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The type of ore whlch can be treated “most readlly by the plcker belt "
comes fzom depoe%ts contalnlng uranlum in narrow velns or small pockets o
separated Ty barren rock snd so spaced thst selective mining is not possible.
Pitchblende daposits are often of this nature; o | |

The most sultable size range for ore to be treated on the belt

is wlO * 13/8 inches, Thus, for most ores, only the ¢ 10 inch fraction need

be crushedo Treatment of ore finer than 1 3/8 1nehes 13 generally 1mpract;9e}
hecegee_pf reduced belt capacitles and hlgher reject assayse The ehleguggetor
' in'determinéng the fraetion.of the mined ore which can be treated by picker

belts is the size-weight distributien of the mined ore; Although d?P??d??tmwe
upon the friability of the ore and upon mining methods, generally 60 to 70'per
cent of the mine producuion could be obtained in the % 1 3/8 sizes by sultable'
arrangement of the crushlng facilitieso o o o i

As 70 to 90 per cent of the treated ore can be rejected, only 40 to S
60 per cent of the mined tonnage, including‘the -1 3/8 inch fraction will be -
left for subsequent treatment° o

A second applicatlon of the picker belt is to scalp off a shipping
grade concentrate leaving the remalnlng ore to be retreated by another
electroniec pieker and/or some other process.

Alternatively, when waste rock is visually distinguishable fromlq?e,
the belt may be used in conjunction with hand cobbiné'methode in which herren“_
pieces are removed by hand from the mill feed and fed to the picker belts Hand-
sorters are thus able to remove more waste ore w1th the assuranCe that ‘any ;m
eet;ve pleces will be detected and returned to the mill cmrculto Although only
semi=automatic in operatioh, this method'hes the advantage in that it elimihetee

the need for sizing the mill feed which consequently can be handled on one belte
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Aé.auxiliayy belt feeder for the_piqker belt can also be e}iminated as the waste
rock is merely thrpwn‘dqwnvg.qyu?gwqudipgvthe picker-??;ta_

Part I of thig.;epgrﬁ desqribes tpg applicatippiof thg_picke?‘belt to

the concentration of radioactive ores and its overall performance, Part 2

deals with the electrical components of the system,

» PART I = APFLICATION OF THE BELT AND ITS OVERALIL PERFORMANCE
Equipment and Operation
; Sized ore is fed from a vibrating feeder which‘dgposits.indivigqgl
pieqes‘in line on the picker belt, an ordinary rubber.covergd conveyor bglym
which_ea:ries the rocks under a detector of radioactivity as shown igAFiggre 1.
The detector is sensitive to radiations emitted by the uranium elements an@
utilizes the natural radioactivity of individual ore pieces %o separate them
from waste rocke, Sufficiently active pleces actuate an electronic circuit which
operates a kicker or chute=gate at'the end of the belt and diverts uranium=
bearing rock for further treatment,

4s there may be a variation of more than 200 tovl in uranium 9?9§?n?““
between individual pieces of active rocks, high grade pieces would influence the
detector before they were directly under it Hence, not only the active rqqk
but the plece ahead of it, whether active or not, would be diverted into the

concentrate chute, This limitation is remedied by placing a low sensitivity"

gamma detector and associsted picker ahead of the high sensitivity unit. “Tbg

high grade concenbrate from the first picker is then combined wi@h the low grade
concentrate or middlings from the second unit for mill treatment, .
When the head assay is less than 0.5 per cent UBOS the first detector
unit can usually be omitted as it is unlikely that such ore would conta@p a
sufficient number of pieces above 6 per cent U3°8 to necessitate a two stage

picker belt,
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Details of the experimental picker belt may be seen in Figure 2
Whiph shows the experimental model of the two sﬁage picker belt, ?he
gqmmafsepsitivg unit fqr removing high grade.may be seen at the fgr end whepe
ore is fed to the belt.__TheAelcctropic circuits are directly_above the }gad
shields housing the detector. In practice these would be some distance from
the belts In the experimental picker, the two shields were suspended by
threaded rods for ready adjustment of the clearance between them and thevaegd°
. Below the'first lead shield.may'be seen the piston operabed ram.which“pughesAA
high grade pleces across the belt into the high grade chute at the right, The
double acting piston is operated by compressed air at 15 pes.is, from the air
valve(l)pictured at the 1e£t and‘contrblled by the electronic circuit°

In a similar fashion, the high sensitivity picker unit at the right
ppe?atesfa piston controlled selector gate which diverts moderately active
pleces into a chute under the belt._iln its normal position the gate allows
waste rock to drop into the end chutes

Radiation detector

Althqugh thg sepsitivity gf_the picker 1s ultimately dependent upon
the’sensitivity of the radiatlion detector, the magnitudg of_the "backgroundﬂ
unavoidably present in the detector determines the lowest grade of ore which
may be selected from the picker feed,

For maximum sensitivity, experience has shown that a well shielded,
beta-senéitive Geiger tube, preferably of the end window type, is most
satisfactory for detecting low grade ores

(1) Model No. SV25/ Cowan Goodridge Standard Company,
Montreal, Quebec,




To avoid premature triggering of the kigkér byﬂhigh-grgdé'ore,

removal of such oro may be necesssry by rieans of a preliminary plcker using
a.gwwm%sensitiva Geiger tube'détéctorvofvrelativcly'1oﬁ'effioiency,  '
S""—"""""""""ize of OI‘e‘V T _ W e e o Y
' ngh sen31t1v1ty is achieved by keeplng ‘the distan ice betweon the 4
radiation deuector and the rock surface asvshort 88 pOSSible. -Hence there’ :

1s need for faarly cloge’ 31z1ng of the plcker feed. Sumtable ‘sizes are (i 5"),

(-5" t31/2%, (-3 1/2" + 21/2%), (21/2" } 1 3/4"), and possibly (- 1 3/4" n 1"). | 8

Tb?.Pot?nt%al.%n¢r?a??,in“??anlum*9°nt¢nt19?.?9038'%n_?he,% 51 frackion
Gompenssties for disorepencies in height which mey occur in the wnsized foeds
Nove sffictent operation results trom using slobted rather than quare mesh
soroens, as wide, flat slabs Wil puss bhrough to be inoluded in bhe snallor
sized;grqupsé_ 4 water $ppgy éhgqldﬁbg_gSgdi@urigg the screening operation to
romove uraniun-besring fines which cover mine ore,

For e sams average grade the urantun content of individual Tocks
vavies irectly vith their mass. Hene, lerger tonmages and, in genoral,
higher recoveries will rosult from treatment of the larger sizes.. Picker belt
@réat@enthf'gi?és'fiper tban_l.}/ﬂ"'-.l 1/2# is generally impr§9@ical because
of tpe.large humber‘of.belts”rgqgiyed to*handie‘the'Smaller sizes,

Epscing and alizonont of the feed .
 Picker offisiency is improved by a feeder syston which snsures
relatively uniforn spacing betweon tho pieces. If this spacing is oo lsrge,
belt capaoity is wasted, aud 1f oo close, dilusion of the concentrate VAL
osult, The distance betwoen the seloctor gate ab the end of the belt and its
detector unit is also a limiting factor in the spacing between rocks becauge

the circuit is insensitive from the time the activity is detected until the
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selectqr gate hag_operated? A'spacing of seven ;pqygg_fpr the Lelt pictured
iP Figure - wa:s found to be thg minimum spacing 99n§isﬁent with»thgsg_ o
requirements, In addition, the geometry of the detector unit requires the
ore pieceé to pass through it in a fixed path for maximm detector efficiency
and minirmm ¢@11pment requirements, The positionipg of thevoye.piepg§~ma¥
be done 9ither by pgssing them th;ough trough~shaped vibrgting_feedgygg or
by use of an intermediate belt with a numbe; pf aligning guides, These
systems héﬁe Begn tested on the =2 inch and =5 ingh gizes respéctively and
they_cguld_be scaled up to handle the larger sizes,
Belt speed

The decreased mass of the gmaller.sizes may be compegsaped‘fgr
by a longer exposure to the detector. Hence, the smaller the gize, the
slower must be the belt speed and the_;ess the picker capacity. & bdly o
speed of 30 feet per minute is suitgb;g for trgating ths_; 4 ¢ 1 1/2% range
while faster speeds may be used with the ; 4" sizes, Still higher spg¢@s of
about 50 feet per minute, are practical for scalping off high grade ore,

Tonnage rates

The féllowing are pilot plant results for ore sizes from = 5 to

$ 1 inches at a belt speed of 30 feet per minute.

Size ' Tons per hour per belt
. 5**@» 3 1/2" 2003
- 3 1/2n # 2 1/2n 1,57
«21/20 § 1 3/4" 0056

w 1 3/4&1 .,&. n 0631




The Dbelt - capacltj drops sharply for ore sizes under 1“

( Flgures ‘

below are for belt speeds of 20 and 15 feet per mznute for the = 1 ¢ 1/2 and

- 1/2 * 1//, inch g;zes, respectlvelyo ‘

A, 1u

Size
q/;u
- 3/ g Yo
- 3/an § 3/em

Tong per hour per belt

0,11
0?074 )
0?'0_25

- 3/8% % 1/40

‘The drop in capecity in treating the smaller sizeS'ﬁakns breatment of

the minus one=inch fraction on a large scale impracticale

0,01

The number of picker belts required dgpends on the daily tbqpqggugnqu

ore size distributiono'

Oﬁe may be guided by the fdllowing‘belt requireﬁehts for

' a mill treating 200 tons a day9 ‘the ore size distribution belng typical of &

representatlve ores

belt

Tahle 1 ,
Picker belt ggggirements for o 200~ton plant

Il Ore Size Tons/ 2/ hrse Tons/hr° » Tons/iz hrs, Noo, of belts required

61 § 4 M 11,0 5,05 | 60,6 0,18 o 0 belts\)
=% ¢ 3 M | 5060 2035‘ 28,2 1,77 or 2 belts 1nstalled‘
342 " : 3504 . 0,90 | 1098 3925 or /4 belts installed |
f=2" 1 3/gn | 19,0 | 0,31 | 3?72' 501 or 5 belts ipgﬁa}1ggj
f-»l 3/8n TR 18,8 0,10 1,20 15,7 orlébelts installed |
L1 ’ 6504 Not treated on picker |

Total 27 belts

(1) Crush § 4 inch ore to = 4 inch,
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as indicated in Table 1 the required number of»bglts could
be more than halved by treating sizes_above 1 3/8"° This mayvbe the
smallest}size that could be treated economically in mills except
under special circumstances,

Tables of calculated hourly tonnages for the various size
groups and spacings are included»in Appgndix le Agreement with actual
mill tonnages has been remarkably closes

A‘sqhematic flow sheet illustrating the handling of ore by
picker belts is shown in Figure 3.

Lynical Results of Test Work on Uranium Ores

Extensive pilot plant test work has been carried out in the

field (Ore A)‘gnd at the Mines Branch on ores from cther areas

(Ores B and C)}; Typical results were as followss

Table 2
Treatment of =5 ¢ 1 inch(Ore A)
Per cent{ Per cent U,0g ‘ Per cent
Product weight agssay iContent i distribution
Undersize (-1") 1 46.8 0083 i 0,39 5208
Picker conco 11,3 g 2,88 i 0033 % blia?
Picker reject | 41.9 | 0,05 ] 0,02 | 360
Head 100,0 0674 | 0,74 | 100,0

In the above test, ore was treated in the fqllowing size rangess
(=5" § 2 1/21), (=2 1/2% § 1 3/4") and (=1 3/4" ¢ 1"), The $5" fraction

was crushed to wbh,
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Table 3

Treatment of Ore A in the 1% to 12" size range

L5 _ }'3 l/2§
w12 b5

23

2035
14050

. 0,024

0e334

302
4ha0

‘ % Per cent: : \§§ " § Per cent ?
i Size, inches | welght i Per cent Us0g: Content ; distribution §
RL3/4 41 L 23 4e05 i 0,093 1242 ;
k21/24 1 3/40 21 0 11,90 L 04040 543 :
k3 1/24 21/2° 3.2 2.52 1 0,081 10,7
1.0

Total

10,9

5025

06572

7504

f Reject
L 3/4 41

b2 1/241 3/
=31/2¢ 2 1/2;
5 #3 1/2§

e
i

1.9
1060
1290

ko3
1305

0’117
0,04
D,Dé
0,03

0,02

O?DlA
0,004
09007
D?DDl
0,003

1.8
Os5
069
Ol
0ok

=12 5
: Total

51a7

00056

0,029

37

! Fines (un=
treated by

SBands

{=1" Fines

picker belt)é

265

3409

0635
0e43

04009

04150

1.2
19,7

Total

i
N
i

374

00425

fosemnes 4o e e e P PRI N

0,159

20.9
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able L .

" * Summs: rz of T ble 2

Product ' |Per cent weight |Per cent q308  Content iPer cent distrilation
Fines.(=1") - " 376 00425 © 06159 - 20,9 |
Concentrate 10,9 5,25 0,572  T5ek f
' Reject 51,7 0,056 0,029 37
Head 100,0 0676 0,760 ©100,0

- able 5

Pieker- belt treatment -of Gic B in four
" gize _ranges from =AY to $2 3/8"

" FPor cent weight 5 = 1 '
o ¢ TERin 51ze§ ' 4 Por cent. Perﬂce?f distribution of. U305
. Product range  § Overallf Us0g assay hf“ﬂé&l‘1a’J In size j Overall
i Concy 1046 3024 4018 ) 95,9 § 853 | 207
: ' Middling 1204 3,78 & 0443 ) 1046 - 2.62
; & Rejects 77,0 23048 § 0,028 § bl 1,01
4 100,0 30,50 % 0,52 , 1 10040 24670
§ 20§ Cone, 4o8 0:85% 6502 ) | 96,4 & TheO .| 8,07
¢ Middling P 1o43 1,07 224 YA
7 ’ Rej ec‘bs : 875 T 15042 , 00016 Ea : . -_3.2‘ 6 06 é9
3 R - 100,0 % 17,70f 0,38 P 1100,0 § 10,90
{ =21 $-1 3/8W Coneo 501§ 0,481 12:20) 1 gp,3 TR 9:19
¥ 5 { Middling 10,5 % 1.00% 0035) , 504 0054
| . Rejects - Bhek ¢ 78027 0,022 ’ 2 0527
i ) ) ) i L 10000 " -9@’50“ ' Oo 67 . } 10000 10. QO
i ) . - - . -~ man
1=l 3/8" § 1M Cohco i 6.6 & 0,621 12,8 ) . 96,2 92,7 12,42
§ Middling -~ §° . 5.6 - 4 0.53¢ 0,57 ) % : 365 0047
g v , ReJects 88,0 . - 8025 0,042 ! 358 0:51
f’ 2 10000 9 40 : 0991 . < 10000 13@40
g‘ Lo . - - - - - - "H"'J
fFines 10 (Untreated) 100,0 32,903 0,80 10060 k;;z,:L,,oo
Mine ore 100900?, 0,66 : E . 100,00
, i . ' ,
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In Table 5 the treated ore rejected totalled 82,3 per cent
corresponding to a rejection of 55,2 per cent of the mine ore, The waste
rqck‘rejected assayed 0,026 per cent UéOg and the loss of uranium was
308 per ceht of the treated ore content or 2025.per cent of the ming oree

The_ore available for further concentration would assay l.40
per cent U30g.

The results are summarized as followss

Igble 6 ‘
Condensation of data from Table 5

Per cent gPer cent U408 § Per cent
Product L welght § assay distribution
Concentrate 1 5019 6626 § 50,80
‘ @ _ ; Co

Middling 60 0656 % 5095
Reject P 5517 | 0,026% 2025
Untreated (=1M) % 32,90 § 0,80 | 41,00
- I 100,00 0464 E 100,00
Preconcentrate for T . '
further treatment 44083 E‘ 1,40 ' 97,75

Other tegts indicatedAthat a considerable amount of pitchblende
concentrates of merketable grade could be produced by reducing the ¢ 2H
eoncentréte to a minus 2" and retreating on the electronic sorting belt,

Treatment of a Weathered Ore Not Amenable to Gravity Concentration

The efficiency of the picker belt in concentrating ore in which
the uranium was too dispersed and too weathered for gravity separations is
illustrated in fable 7,

Only ; u } 3/4" size range is shown since the ore as received?“
Ore G, was unfortunately crushed.to % 1%, Normally the size range treated

on the picker belt would be all § 1%,
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-~ ..Table.7 .. T

- Ireatment of Ore ©

‘ o % Per cent § Assay per centy Per cent distribution
~ Product } weight U303 ‘U398 
Goncentrate ,‘ 4096 3 lo12 3305
Middling 18,307 0647 5205
Reject  T6eTh 0030 i _ 140
Size = 1" 9)3/4" 100,00 0,164 4 , 1oo.o
Preconcentrate for f o SR -
"} further treatment | 23,26 0660 i 8660
- - ] .

Assuming a normal smze-wemght distribution 1n crushlng this ore to
- 6", 1ce0 about 30 per cent in = 1 L/Z“ finesy. about 50 per cent of ‘the mlned

ore could be rejected bJ treating the ¢ 1 l/2"vfractlon on the picker belt°

PART 2 = ELECTRICAL CIRCUITS FOR THE_LAPOINTE PICKER BELT

The electronic system responds to the radiation emitted by the ofe ‘
pansing under the detector and transforms the resulting electrlcal pulses 1nto
an impul&e large enough to actuate the mechanlcal klcker or selector gateo
Its main components con51st of the radiation detector; i.e. a Geiger tube in o
the present system, an ampllfylng and pulse forming circuit, and the power system
for operating the removal mechanism, These are shown schematlcglly 1n“F;gqro'4.
B In all céses, reliébility-and simplidity are primary“c:onsiderationso
Circuit performance may be evaluated by simple tests but overall plcker
effectlveness is largely dependent upon the dlaper51on of the activity in the
feed° . . . S ..
Associated regulated voltage supplies operate from a llOmvoltloO cycle

source,




Input Ratemeler Pulse Drive
I Detector : Univibrator Cireunit - Generator - Circuit
t
Bel 3
Solenoid ‘
Operated ) |
Ram
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Qesigg Cons;déraﬁiong i

Iype of radiation and detector =~~~

. Of the thres types of radistion fron wraniun ove, only beta and gamna
reys bave auffiolent pover of penetration to be useful inddestors of the presence
of radiosctivity, Gemma rays sre not grestly abteustod by seversl inches of
fpcg’whereas the most energetic beﬁa ray f:om uranium Q?QAi?‘3PS°?b9ngYL”~"uuuw
approximately half an inch of rock. However, as beta-sensitive Geiger detectors
érg threé'tp_fqgr times as efficient as the bestAgamma ray:deﬁecﬁorslpf ) o
gomp@rab;e geometry, the férmerAgre useful_for_détecﬁigg small_gmoup@s_qf ggpivity
whicpAmay be present in ore sizes-under one inch,. They arg_alsé used for ‘the |
detéction of weakly active rocks up to eight inches %n size9“

Both scintillation and'ggmmqfsensitive Geiger tub@é are suitgple o ;m”m
deteq@préifor‘ofe‘of:higherAradioactiVé>COntent but the latter are-pre?g;ab@guggfd
peca@se of adequate sensitivity, simpler associated circuits, and low replacement
costo

Exposure

It is convenient to define the exposure of an individual piece qf ore
to the debector as the product of the time taken for a point on the piece to
pass through the angle of vision of the detector, and the total area viewed by the
detector, The exposure thus depends on the belf speed, the size of rock, the
height of detéctor above the belt, thevconfiguration of the viewing slit?:and
the distance from the detector tq the slit, The latter two should be adjusted

to prevent approaching high grade ore from operating the remova1‘mechanism

prematurely but to allow ample viewing time for the lower grades,
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In practice, a belt installation would handle only one size of
ore so that all but the first of these factors are determined. Belt
speed, and hence its capacity, will then be limited by the sensitivity )
of the detector which determinés the ninimum exposure necessary to detect
low grade pieces. In treating the 1aréer ore.sizes the operating period
of the selector gate which is usually one third of a second, will impose
an upper limit on the belt speed. In general, the smaller the size of the
feed, the greater the number of barren pieces, and if the feed is low
grade and spotty it may be more economical to operate at higher belt speeds
even if the occasional middling is missed,

It might be well to point out that in the foregoing definition
of exposure, it is convenient to consider the total area of an individual
piece as that seen by the detector., Actually oﬁly the radicactive areas
are effective in operating the detector but these are proportional to the
ore size for a given grade of feed.

Removal mechanism

Two types of removal mechanism have been used succeésfully to
date, The earlier electro-magnetic picker utilizes a blade placed directly
under tﬁe detector to sweep active ore pieces across the belt into a
concentrate chute, The widﬁh of the blade is made approximately equal to
the spacing between individual ore pieces which may vary from one to eight
inches, dependiné upon the size of the feed, However, for a given size
of feed the aetector may view a poriulon of the belt up to four times the
width of the picker blade, so that premature or late triggering is

possible,
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The two stage picker belt was developed to offset the effect
of premature viewing, since high grade ore is removed in the first stage

by the use of a low gsengitivity gamma detector before it can affect the

high sensiti%ity unit,

The second type of removal mechanism is a plunger operated
selector gate at the end of the belt, In its normal position waste ore
is channelled into the reject chute, while more active pieces cause
the horizontally hinged gate to open and are deflected by it into a second
chute, This‘gate can handle all sizes including 10-inch ore, the
largest so far treated in the picker, The gate is operated by a double
acting air piston, controlled by a two way, solenoid operated, air
valve, About six line cycles are necessary to operate the solenoid
but, as the detector unit sees the rock before it has dropped into the
selector gate, the pulse to the solenoid must be delayed by about
one=fifth of a second to permit the previous rock to be disposed of,
Hence, the output pulse from the last picker circuit must be at least
18 line cycles in duration for satisfactory operation of the two stage
picker described in Part 1 of this report,

Circuit béscription and Operation
The detector is_a‘beta-sensitive Geiger tube with a maximm

wall thickness of 30 mg/cm® Both the six inch cylindrical(l)

_(2)

and the
1.8 inch diameter end=on'“‘variety have been used successfully as high
sensitivity detectors, In the two stage picker the first detector is
a gamma—éensitive tube(B)while a beta tube is used near the end of the
belt as the high sensitivity detectors

§1) Such as Anton Type 108 or Victoreen 1B85,

2) Such as Anton Type 1001 H,

(3) Such as Ballantine Type C6E1O, 4" long, 1" diameter,
brass typeo
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© Oubput pulses from both types of deteotor are stnilar in shaps
alﬁpoggh thg amplitudevdepends;on?#he QverVolﬁage applied to ﬁhé_Ggigq?“ﬁgbe;z;
' Wﬁen$pperated about 70 voltS‘aBbve,ﬁhrgsﬁold_and wiﬁh'a'gsonmmfd,‘cdqﬁ;ing"‘
cbndénser,'fﬁe Geiger tubes will prdduge:a 10 microgecond negativ¢ pﬁlse of -
approiimatgly 1/4 volt at ﬁhe“inpuﬁ'grid. _ o
As éhpwn in Figure é,-ﬁhg.Ggiger pﬁlse is amplified by the first
uni#ibraﬁor which delivers a positive pulse of about 700'microéeconds in’
dﬁraﬁion and.180 volts in amplitude to the raﬁeheﬁer circuit, B
_ihé ratemeter is neééssary ﬁoHdisﬁinguish be?weeﬁlﬁhe slowly_o@@ﬁrring o
bﬁckground pulses and acﬁﬁal counts from-low_gfadé ore.'_Iﬁs ﬁimg'cogg?épt. wm.
is approximately equal to the ﬁi@a taken to scan an ip&ividual qre_ﬁieqe, The
résulﬁing}voltage aéross,the,integrating condenser is applied to the grid OQL“'
ﬁh§ pulse=forming univibrator stagq,ivz;; At.nqrmallsensiﬁiviﬁy'settigggzdﬁpéﬁ |
the instenbaneous Geiger pulse arrival rate exceeds 10. per secénd, the ihpu@f
grid of Vé,is‘driven'sufficiantly‘positive to trigger the univibraﬁdr.‘ This
‘stage generates a lOO-vélt positive pulse of sufficient duration (about!
1/10 second). but, of_insuffiqiénﬁ power to’operaﬁe the plunéer‘or,Seléc%of éa#é. o
To obﬁain-Sufficienﬁ'qug:_ﬁhe_pulsg_is:ﬁhen applied to the grid of
a thyratron, such as the FG17; which is capgble of Operéﬁing the ram ﬁype:kiékgr."
directly, A further step is requiréd in opgraﬁing the sélector gaﬁe’aﬁ ﬁhg énd
of the belt td’compensaﬁe fqr.ﬁhe_ﬁime'taken for the ore to travel fro@ ?he_”.
detector to the edge of the vértiqal}gatev(Figure_z). This has béen done w;ﬁh'
an adjustable ﬁime-dalay relay(l)ih series with the line supply and thevgleétrg-
.magne%icfvalve conﬁroliing the compresged air to the double acting piston.

operating the selector gate, The time taken for the ore to travel frdm,ﬁhe"

(1) Such as Agastat Model No NE?llfag -

DI
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“detector to the gate should be kept to'a~hdnlmumvas the circuit_is~inSensitlve':.
from the time the ore is first'detected.until~the gate has swung back to its-f
normal position. This reduces the p1cker capaclty by 1mpo 1ng a minimum ore

spaclng on the belt.

For maximum operatlng rates, the PU1SG to the removal mechanlsm showld

be- just long enough to operate the ram or gate rellably, followed by a dead
period sufflc1ently long to permlt the ram or gate to return to its normal 3
' pos1tlon. In this 01rcu1t the duratlon and minimum separatlon between adJacent
pulses are determined by the pulse forming stage V2, although the tlmefdelay
relay both shortens and delaye the_application ofythe'pulse to the gate.'

In the second'picker cireuit, 11lustrated in Figure 7, there is”no
pulse formlng stage correspondlng to V2 as shown in F1gure 6@ Instead, the,._ -
voltage developed across the ratemeter c1rcu1t is applled through a cathode

'follower stage V2 to the control grld of the thyratron stage V The latter~

3°.
will remain conducting as long as the voltage across the ratemeter condenser - :
exceeds its qulescent voltage by a few tenths of a volt° The conductlng perlod
thus depends on the number of Geiger pulses received dur1ng the exposure perlod.
ThlS Wlll usually exceed the minimuim tlme, measured in llne cycles: correspondlng
to the mains frequency, necessary to operate the ‘ram, For thls reason the ;.m
duration of the pulse to the kicker 1s controlled externally by a motor dr1ven
commitator in series with the power mains, The commutator provides alternate”
pulses,of /. line cycles on and 4 line cycles off to the ram’as long as the ore“
is viewed by the detectors This designihas.one less tube.than that shown.in”” '
Figure & and requires only one commutator‘for all pickers in the immediate’area.
As the circuit cannot.prOduce a pulse7of sufficient‘duration to operate the
selector gate through a tlme-delay relay, its use, is restricted to the ram type

osition
mechanlsm. Unless the commutator contacts are in e favourable/when the relay
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closes, there may be a lapse of up to 1/15 second in the application of the

pulse to the ram, _ ‘ - ' e e
The regulated plate supply circult. 1s shown 1n Flgure 84 | it profidés “

a continuously varlable voltage from 150 to. 250 volts at 40 mi load Wlth a

regulation of 0.7 per cent for a t 10. per cent fluctuation in line voltage; ‘

Interference_§39926881on ) S N o o
| If power to the picker unlt and to the removal mechanlsm is supplled by

the samc-source, spurioug echo kicks are llkely to occur in Splt?WQ?"W?;}'?égﬁ}ﬁted :
high and low voltage power éuppiies; Voltage surges deve;oped_agip§§i?he commén'v
line impédé#ée by the large initial kicker currents.méy rgach‘theﬂiﬁpﬁﬁnﬂn
uﬁivibraﬁof through the low vélﬁage SQpply'aﬁd'cause adjacent picker unité #é,f
operate resulﬁing in "sympathetic kickse" This tfouble is overcome in the circuit
i1lustrated in Figure & by the use of low pass liné filters shown in the lower
right hand portion in seriesawith'thé primary 6f fhe tfansformer"sqppijing power
f,to,ths removal mechanismi |
Po%er to the comﬁutatorraé éhbwn‘in Figure 7 and to the picker qi;&q;ﬁ
. should be prqvided by_separate line'cifguits.__If‘interferep9§“;§_gﬁé;}mp?eSent
. 1t=may be necessary to equip gggé picker éircuit with an electrosﬁgtidﬁlly
} shielded line isolation transformqr.
, Qggréting Ada’ust:gents

Height of detector above belt

The helght of the detector block above the belt is adJustable and is
determlned by Lhe size of the feed, It should be kept to a minlmum consistent
with a safety margin of about one=third of the smalléf screen dimension,

Rectangular mesh screens should be used-to'permit closer_sizihg.
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Belt speeq,>ﬂﬂ' B

_ Permiésible belt speeds increase with the size of the feed and are shown
in gppendinl,

1A suitablgtﬁb;tagg supply forithe Geiger tubes is detailed in Figgyg .9,_;
It proviées a cbgtinuously vgriable vo}tagg”from_éﬁq'to 15OQAyo}ts W%t?”? regulation
qfubettep than 6005 per cen‘ta It may bg built on the same chassis:aswthe_picker
/circuit or ih a separate cabinet to serve all'picker units in ﬁhe“vigipép&, L

| Aé a particular belt will generally handle only one size of feed, fhgnu__
qpe?%ting adjustments are the sensitivitﬁ control and Geiger tube volﬁag?. Corregy
Qper;ting>vpltageris determined by firstidecregsiqg the supply'voltggg §°.709_Y.??d"
s;owly increasihg it until the "threshold! is foun&, as indicated by the ?ggistratién
of iﬁdividual-badkgfound pulses, For this adjustment the sensitivity_gqntrp} o
should}bé in its most sensitivé.position,"The high volﬁage is then incpeasg& from
50-to 100 volts aboﬁo'the threshold and left there unfil the next check, If
halogen-filled Geiger tubes are used(lz the initiel adjustment should last.
iﬁdefini;tely° With other types thé threshold voltagé rises as the tube ages,
' necessitabiﬁg a threshold check about once a week, The rated life of such tgbes
i 107 counts so that their actual lifetime depends on the background and the |
grade of the feed, One or twb months of service may be expected.from the 1B85 in
normal operation,

Sensgitivity setting
This control determines the arriﬁal rafe of Geigenr pulSesfneeded to

operate the pulse forming univibrator and hence the picker, A4s background pulses

are random in time, the instantanecus arrival rate averaged over the particle

(1) Such as the Anton Type 106 tube,
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scénpigg.time which is about 1/5 pf a'second?‘may'bg'gqfficiegﬁ}y'highuﬁgmggerate.
the piqur and to .produce an occasional backgroﬁna kick. 1If the seqsiﬁivi§y _
setting is reduced to eliminate éll background requﬁse,'much Low g?ade'd;e:wé};“be
miésed espegially_with the smaller sizes, For optimum performance the béqu?ound
iptthg detecﬁpr should be kept below’40 cpm per cubic ingh of détectqr v?}@mgf%?
' by'proper shieldiﬁg of the detector tube around the feeder bin, and by isolation

of the pickefé from 1arge,00ncentratioﬁs of ore, (

Under these conditions proper operation will be obtained when the
sensitivity control is set to give an average background count of four.tofgighﬁ per
minute, averaged over at least two minutes, This should be done in the'gbsech‘of.
ore on the belt and after the detector housing has been 6leanéd out‘by‘gnwgi?mb}ést
or»With‘rags soaked in a grease solvent so as té rémove radioactive dust which may
accum#late in qperation.ﬁnless the feed is watered. |

M

. Oﬁce the normal setting of the sensitivity control has beén esﬁgb};sheg,
the average chkground'count over’a two minute interval will indicate whetherﬂtpe
picker is operating under normal conditions, In routine operation thevfegd;ég shut Q
of £ once an hour to check individual‘backgfounds, A high background indicates
the need for cleaning the Geiger tube and housing while é low background ind@cétes
the need for checking the threshold and operating voltage of the Geiger ?gbg, After
this has been done, normal backgrcﬁnds should be obtained with the éame“sétting of
the sensitivity cbﬁtrol, If normal background kicking rates cannot then be

obtained with more than a slight adjustment of the control, the belt must be shub

down until the source of the trouble is located by competent personnel,

(1) This corresponds to 100 cpm for the 1B85 tube,




Performance

Apart from the characteristics of its assoclated Gaiger tube,
performaﬁce of the picker circuit is determined by factors external to
~itself, In order of their importance these include: background intensity
measured in the absence of ore oﬁ the feed belt, the dispersipn of the
activity in the feed, and the spacing of the feed.on the belt,.

Background intensity and minimum detectable activity

4s the circuit has no way of distinguishing between true
activity from low grade ore and sufficiently rapid béckgrqund pulses, its
sensitivity and performancé are limited to the average background level,
Hence it is most important to reduce the background to a minimum, )
especially in treating ore assaying 0.3 per cent Us0g or less, Although the
background level provides a lower theoretical limit, the minimum activityﬂ'
that can be detected with a probability of 50 per cent is about seven times
‘the average background registered by the Geiger detector,

This is illustrated graphically in Figure % in which probability
of detection in a single pass under the detector is plotted against the
measured beta activity. It is difficult to correlate the latter to the
uranium assay unless the dispersion of the activity in the piece is uniform
and unless the pieces are of similar surface area, It should be noted
that for a given activity which inc¢ludes the background, there is considerable
fluctuation in the probability of it being detected. This is chiefly due
to the fact that the circuit is measuring the instantaneous activity
(for about 1/5 second) of a particle, whereas the activity indicated on the
graph was measured over a one-minute interval, Over such short time
intervals, the background intensity may exceed that of a sample whose average

activity is three or four times the average background,
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' Dlsper51on of act1v1ty in the feed

In the pitchblende type of uranium. deposits, the pltchblende commonly
occurs in the form of stringers or - velnlets in relatlvely barren gangue. Such T
ore is well suited to treatment on the . picker belt with recoverles as hlgh as’
95 per oont for & rejection ratio of 20 %o 1 On the other hand, ore in which
the sctivity is unifornly disseminated cannch be concentrated st all by the
belt which can treat only ;elativgly’cagrsevsizes,~‘Thg majofityvpf_:a@iéggtiyé _ -
otes fall‘between theSg}extresz;and:hence the rédbvery and :Qjeqtiqn_ratibtgre,'
dependent,on,this aspedt'ofztﬁé feeds . On a pilot #un:thg_cirggit shqwn'in R
Figure 6 has produced a,concentraté.gveraging-0.103.per.cent f?om £e¢@‘o£
0,024 per cent with a recovery of 64e3 per cent and a Weight“rejgctionvtf 85'(
per éent.=‘This.preCOncentrate could then be treatéd,by leaching,

| Spacing of the feed on the belt -

: Thé.impcrtance of tegular spacing hééubeen emphasized in Payt_lém” _
In summary, insufficient spacing may dilute the concentrate or may cause the -
kicker to miss.an active bit of ore if there is insufficient spacing betweentl
tﬁo aQtive.pieces. Up to a point, these considerations may bé:of’secondary"
importance to the increase in belt éapgcity,

Maintenance

- Test for sengitivitx
. .The hourly background check is a convenient means of.testing;thg'A
overall operation of the picker, In.the event thattéxcessiVe count ing rates
are still present after cleaning and checking the voltage to the Geiger tubey "' S

the following steps may be followed in locating the trouble, -
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Symptom: - background higher than normal. -

If all;picker backgrounds are high,ope‘may suspect:_
(1) The presence of additional radioactivity in the proximity
possibly due to the temporary storage of additional ore or
concentrate; _ _ ) .
(2) Trouble in the common high voltage supply. If this cannct
be eliminated by successively replacing each tube With a new
one, the unit should be examined for loose internal connectionse
If this is unsuccessful, voltages at the various points indi-
cated in Figure & should be compared with those shown in the
circuit,

When electronic servicing facilities are not available,
at 1eést one spare high voltage unit should be kept on hand for
every two in operation,

Symptom: background lower than normal or non-existent

(1) If the Geiger tube is operating at its proper overvoltage

of 60 to 100 volts above threshold, a background less than

30 per cent of its normal background averaged over a two minute
interval indicates the removal of active material from the

vicinity. In doubtful cases the Geiger tube should be replaced
by a new one,

(2) If there is no background even at the highest sensitivity

- setting as evidenced by non~operation of the removal mechanism,
the Geiger voltage should be slowly iﬁcreased to a maximum of

200 volts above its previously established threshold. 4n
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operating log should be méintainedffor;e#@ry'pickerAup;t:incl@diné:

2 récord'of the ips#al}ation‘qu rgmoyai~§at3851thrgshqlds, and

pperatihg_VOltgges of the Geiger‘tube,' If néicégnts are '

registered, the tube shbuld be repladed by oneAkﬁoWn té be gqo@?

If this fails the picker set should be.replaced:by"a spare unite

Ngn—operation'Gf the new unit indicates fhatrthe leads to the

Geiger tube. from thé-eircuit-and‘froﬁ the high voltage supply

~ should be checkéd‘for a shortened orfopen;circuit.‘  ;_ A
If this has not located the troubleythe fault must 1lie
in the removal mechanism such as an open cireuit or failure in
the power supply, possibly a blown fuse,
Circuit failures
;If normal operation is obtained'by'replacing.the inopergtivg ﬁnit‘
with a spare one, the former should be examined to locate the'trouble,:,A :
suitable.tést'kit consists of amtube tester;,aisimple.oscilloscope, 2 vacuum |
tube voltmeter, and an assortment of electronic parts.- |
| As a=prelimihary"étep-in tracing the trouble, all tubeé.in-the éet

should be testeds  The wiring should.ﬁe examined for obvious flaws such as
open and loose connections, Voltages at vérious points in the circuit should
bevméasured and compared with the COrresponding values as ghown in Figure 6,
Deviations greater than 10 per cent should be 1nvest1gated with the u
oscllloscope. Particular attention should be paid to the cathode voltages of
the input and pulse=forming univibrator stagess A reading of 22 vplts across
the cathode resistor of the input stége indicates that'Vl'is self;bsqillating;
This can be remedied.by replacing the cathode resistor with one of 10 per cent

higher rezsistance, Selfhoscillation.of V4 is indieated by & 30=volt drop in
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the cathode voltage and by a higher than normal voltage at the secpnd
anode, However, this is far less likely to occur than in the first stageo

These circuit troubles are evidenced externally by the removal
mcchanisﬁ remaining in the open or remove position as long as the set
is on. Failure of the set to operate the kicker after its tubes have
been tested and found to be good should be traced down using the
oscilloscopes A& test Geiger tube should be connected to the input for
the test and & 100=watt light bulb at the oubtput. Observe whether the
input univibrator is functioning properly by placing the oscilloscope
probe on pin 2 of Vs Positive rectangular pulses about 10 V in
amplitude and 700 microseconds in duration should be present, corresponding
to the background pulses from the test Geiger tube, If there are no
pulses, check all voltages at the tube base to determine the source of the
trouble, The cathode bias should be just sufficient to cut off the right‘
triode of Vy5 nominally about 16 volts for a plate supply of 250 voltse

If pulses are visible on pin 2 of Vis pin 5 of V4 should be
checked, If thié stage is operating properly, positive rectangular
pulses about 80 V in amplitude and 1/10 second in duration should be
visible, The sensitivity control should be advanced to its most sgnsitive
position for this test, Fallure of this stagé to operate may be located by
measuring the various voltages at the tube base, _ .

Finally, if pulses are visible at pin 5 of V, and at pin 3 of Vg,
check the voltages on Vg to locate the troubles

Inoperative removal mechanism

This will be indicated by satisfactory operation of the test

lamp on background pulses and may be Jocated by a circuit continuity test

or by visual inspection of the mechanical system,




Conclusions

. The Lapointe picker has several advantages over gravity and heavy
media meﬁhods for the.concentration,of uranium ores since:it{detects radiOa

activity from the uranium mineral itself, This pfoperty enables the picker
ahdeid A . . S e SATRL A e

*

to concentrate'uranium-bearing ores in the presence of heavy gangue. On .

when .

occasion, #he picker»may,be used to produce a preliminary concentrate
the uranium mineral is too finely disSeminated for successfulﬁggpli9§tion of

grévity<methods,’provided there‘isrsufficient’locélization oflthguﬁpta;

-~

uranium to permit concentration, Good recoverieés have. been obtained on -

pitchbleﬁde'ores, these ores being especially suited to picker belt treatment
because the activity is ofteh~concentrated in narrow veins°

The -most economical application of the picker~ié to the_size range
from ;8".to f 1:1/2“ although coarsger and finer ores may be freated,

» The rejection of approximately 50 per cent of the migq.o?e”ggnwgste
with low uranium loss- is an obvious advantage, particularly whepe_ma;ging} -
ores are mined or where a leaching process must be used in the recovery of
uraniume |

+A picker unit may be useful in small operations for sorting mine. dump
ore to produce a shipping.grade concentrate, | i
| “In larger scale operations, the installation and operating'cggts of
a8 picker plant would be smalljin comparison with the resultant saving in -

capital and opérating costs of the final treatment plant, Since the elec?ronic

 picker is a concentrating device'specifically designed for the~treatm¢nt of

radioactive ores in the coarser sizes, it should be an important addition to

the present methbds for concentration of uranium,
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APPENDIX T

Calculated Houglz Tonnage

Part 1

Variation of weight with size

3 N | X . -
! Size, Ave diam, § Volume - Weight
. inches inches i Cu, inches | CCe g, - -+ dbe
i=3/8 % 1/4 5/16 0,0159 . 0,262 0,734 0,00162
-1/2 ¢ 3/8 /16 0,0435 06717 2601 0,0443
=3/4 % 1/2 5/8 0el27 2609 5085 0,019
Bel" % 3/4 /8 0,351 | 5078 16,2 00357
=13/8 1 1 3/16 06869 14e3 4060 0,0882
-2 & 13/8 111/16 252 4le5 11.6 0.256
=3 #2 H2ljz § 813 134 375 0,826
“f 4 3 21/2 2245 371 1040 2429
=6 %4 5 P G54 1074 3010 6o 84
Density 2.8 gm/ce
Part 2
Pieces per opgrating hourv _
Pieces Feelt - Pileces { Pieces’
Ave diame § . . .Avy spacing § per foot § per min, } per min.§ 50 min,
5/16% 0,75 # 04156 810,906 13,2 9. 15 198 9900
7/16% §0.75 § 0,219 = 0,969 1264 15 185 9250
5/8t 14 00312 m 1,31 9.15 20 183 9150
7/8n 24 0:437 = 2644 | 4e92 20 98 & 4900
1 3/16" §~ 7 0359% = 759 1658 30 4Tek § 2370
1 11/16" § - 74 0.844 = 7084 1.53 30 4669 2345
§23 1/2n 7 ¢ 125 = 8,25 Lo45 30 4345 2178
3 1/an T4 175 =875 k1,37 30 41,0 § 2050
5 74 25 = 95 1,27 30 37,9 ¥ 1475
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Variation qf belt qapacitxfwiph,rqpkwsiéczl

Size

i, 1bs

No, of particlos

_tn 50 mins,

" Capacity
1b./bperating hrs

| Y TREYY

A 778 VL
=] ’

f=2 $ 1 3/8"

ERE

H-1/24 38

-1_3/3 g1 0

1 bugs

0,00162

0400443
050129
00,0357
0,0882

;;Q;g56'_

0,826
2e29

9900
9250
9150
4900 -
© 2370
2345
2178
2050

16
A1

118 - .

175

i
610"

1800
4690°

R

"(1) Ruhning time = 50 min, per hour,

1475

10,000 - -
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APPENDIX II
Choice of Deﬁectorh_

Cpnsidering the two detector system, the sensitivity of“the _
first detector should not be high as 1t need only respond to_relativgly
high grade material. Such pieces are then swept across the belt intp a
chute by an aireoperated ram, .The second detector is mounted as glpse
to the end of the belt as 1s practical, and activates the alreoperated
chute gate which separates the reject product or waste from the middlingse
The sensitivity of the second detector should be as high as possible.

These detector rgquirements are best met by gamma and beta
Geiger tubes, respectiveiy. They are readily obtainable and inexpensive
in comparison with the more gensitive scintillation detectors,

Although the gamma Ltype Geiger tube is about one~twentieth as
sensitive, volume for volume, as the sodium iodide scintillation
detector, it has ample sensitivity as a detector of high grade ores 4
gamma tube four inches long and about one inch in diameter can easily

detect one gram of U308 in radicactive equilibrium corresponding to an

assay of 205 per cent U308 in the = 1 3/8 + 1 inch sige range. This gives
ample sensiﬁivity for use with the high grade picker unit on a two stage
iicker belte

Betamsensitive Geiger tubes, on the other hand, are extremely
efficient detectors of most of the beta radiation from uranium ores, boﬁh
the cylindrical and end=on varieties being suitable for the picker belt,

(1) (2)

The former are made with thin walls of either glass' ‘or aluminum ~“and

(1) Nuclear Instrument & Chemical Corpey Type D12,
(2) Victoreen Type 1B85 or Anton Type 106,
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are alightly sonsitive to gamma radistions. This adds o thetr beckground oount
and necogsitates two or three inohes of lead shislding, An fmprovemont over
the cylindricgl bgta.COunier»is thelénd-onftypggé)sé ¢9n§t?ucted as to minimize
the gammausensitive'ﬁolume, and hénce thé backgroqnd count, The high,beﬁa
gensitiviﬁy of the end-on type results ffﬁm the use of a thin mica'wianng_This
may be bffseﬁ by aismaller window area'butxwith_consequsntﬁlo;s in geomg@ryeﬁ'"'”
In'summary”bhen?»betafGeiger pubés havelg high detegtion_efficignqylfog _
most of the beta particles emitted by uranium Qrgsp<:Beta dgteqtoﬁsﬂaggﬁprimar;;y
sensitive to surface activity since beta particles emitted below the surface are |
absorbed by'.the-rocki-_itself0 Since‘the'gamma_sensitiyity of thevcylindfiqalvjm
beta tube ‘is nearly equal to that of & gémmajtubevof comparable volume, it will
add to the effectiveness of this'type.aS-aldetector of‘waakly active rockse
Hence, ﬁhe‘endwoh-beta’tube or a well shielded cylindrical type makes an excellenﬁ
high sensitivity detector for medium andnlow.grade pieces,
vGamﬁaﬁsensitivefGeiger tubes, though low in efficiency, respond to
activity below the rock surface; since gamma radiation will penetraﬁe several
inches ‘of rock without undue atfenugtion;, Such’ tubes are able to scan the
entire voluﬁe 6f all'ﬁut-the“largestmsizes treated on the picker belt, thus
partially compensating for their low efficiency., Their chief application here

is in the two stage picker belt for removing high grade ore,

(3)_ Such as Tracerlab Type TGG-1, Amperei Model 100G, or Anton Type 1001,
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APPENDIX IIT
Background

Baqurqund as is evidenged by random_operatiop_of<th§ picke?'
is the residual count in the detector when there is no ore on the belt,
Qgsmic rays and nearbyﬁrg@ipactivehsources, such as g#ored ore in the
feeder, are the chief causes of this background count. It should be o
minimized as it determines the minimum activity that can be disbtbinguished
in low grade ores - _

This is best done by shielding the detector on a;} sides With,
two or three inches of leads The viewing slot . below the detector should
be so proportloned as to minimize prematurg viewing of active rocks as
they approach‘the detector and to be’consistent with edeguate serutiny
of each pleces, The gamma—sensitivg volume of thg detgqtgr may be )
?eduged by_using an end-on beta tube, Eveﬁ after these precautions, the
picker detector will probably register higher than normal background as
it is not practical to shield it from all gamma rays from adjacent masses
of ore,

In routine operation, the belt should be stopped at intervals,
depending upon the amount of radiocactive dust in the feed, to note the
rate of Yaccidental kicks! which are a measure of the background, The
sensitivity control on the picker circuit should be adjusted at the start
of the shift for a background rate of from five to eight kicks per minute
averaged over a three-=minute interval. A higher background rate is
inadvisable since an accidental kick may occur as a barren piece of rock
is passing under the detector thus including this piece with the concortrrtes,
On the other hand, if the accildental kicking rate is reduced to one or two
counts per minute by reducing the sensitivity of the circuilt, expe;ienge

shows that low grade ore will be missed at the recommended belt speeds.




m’lwm'

One may expect slight dev1atlons from these optlmum klcklng rates,

dependlng upon the nature of the ore, background 1nten51ty, and the
sen31t1v1ty of the detector,,' - S )
Any 1ncroase 1n the accldental klcklng rate after operatlon usually .
1nd1cates that radloactlve dust has contamlnated the detector.‘ The latter
should bo carefully removed and botn 1t and the shleld cleaned w1th an air
.blast or a grease solvent, Other p0531ble sources of hlgh background are ”:

Gelger tube fallurc and, very 1nfrequently, aglng of the tubes. in the plcker

01rcu1to







