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Diamonds in the Circle-Set bit are
arranged in circular ridges indicated by
pencil. Grooving action of diamonds set
in such ridges helps create relatively
large cuttings . The grit facing applied to
this bit helps reduce the effects of abra-
sive rock.

Drillers Praise
Performance Of
Circle-Set* Bits
Exceptional performance of Long-
year Circle-Set diamond bits are
being reported by many users who
have tried them .

A southern granite producer who
tested them found that "Circle-Set
bits performed wonderfully here ."

A report from France said, "The
brilliant results obtained up to now
with the Circle-Set diamond bits
let us have high hopes about the
possibilities of this new product ."
A midwestern construction com-

pany reported "excellent results with
the Circle-Set bits we are trying ."

The unique Circle-Set design (pa-
tented*) has diamonds set in con-
centric rings . Because it creates
relatively large cuttings, and can
get rid of them, this bit frequently
penetrates faster with less pressure,
and has longer bit life. Its crown
shape helps minimize vibration in
the string of tools .

The design is highly successful in
many types of formations . First cost
is low and salvage value is high .

*Patented in United States (U.S.
Patent Nos . 2,662,738 and 2,729,427)
and in Canada (Patent No. 538,118) .
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Fully Equipped Rig Can Reach
Remote Sites and Set Up Rapidly

Reconnaissance Drilling
Indicates Potential Source
Of Paper Clay in Minnesota
Minnesota and Wisconsin paper
mills soon may be able to get paper
clay from Minnesota instead of
shipping it in from far-away Georgia .

Longyear's preliminary investi-
gation of clay property for Donovan
and Ryan, St. Paul, indicates a
sizable source of "ore" in Southern
Minnesota. Samples tested by two
laboratories indicate that the ma-
terial contains white kaolin, suitable
for paper clay .

In its investigation Longyear
determined logical sites for recon-
naissance drilling on the property,
carried out this drilling, and sub-
mitted core samples to two testing
laboratories . The results of all data,

Continued on Page 4

Of all types of industrial equipment,
few have demands made on them
as tough as those made on diamond
core drills. These drills are often
used in rough, mountainous country,
have to be moved into areas where
no roads or trails exist, and may be
used in the open year around .

Whatever the conditions, few drills
of its size will reach drill sites faster
or drill as efficiently as the Longyear
Jeep-Mounted "24" recently shipped
to Greece . The cab-over-engine jeep
has a four-wheel drive for getting
into and out of areas that are hard
to penetrate .

The "24" drill is equipped with an
air-cooled gasoline engine (14 hp at
2200 rpm), hydraulic swivel head,
drum hoist, and three speed trans-
mission. The rugged truss-type steel
mast for 10-foot pulls is raised by a
hydraulic jack .

The cab is totally enclosed for
Continued on Page 4

With the mast down, this jeep-mounted "24" is ready for the move on to the
next drill site .
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AIR PHOTO INTERPRETATION HELPS LAYOUT 45
MILE ROAD THROUGH ALASKAN WILDERNESS
Longyear Maps Sod
Vegetation; Analyzes
Road Problems
Between Willow Station and Tal-
keetna Station, Alaska, lies 45 miles
of open, unsettled territory dotted
and criss-crossed by lakes, streams,
bogs and muskegs .
Last year the U. S. Bureau of

Roads laid out plans for a road be-
tween these two€ points. The pro-
posed route makes 26 stream cross-
ings and frequently cuts across bogs
and muskegs.
To anticipate-and avoid-any

potentially serious problems in con-
struction and maintenance of this
road, the Bureau of Roads recog-
nized the advantages of soils map-
ping by aerial photo interpretation .
Longyear Photo Interpretation spe-
cialists subsequently produced maps
from aerial photos of the 140-square-
mile area (45 x 3X), mapped and
described soils and vegetation, and
made nine recommendations for
changes in the proposed route. Sav-
ings in time and money on assign-
ments of this kind are-often one fourth
to a , Tf of.conventional methods.

Engineering Report

The engineering report by Long-
year answered questions on timber-
clearance, subsoil conditions, kind
and availability of aggregate, frost
heave, perma-frost, seepage, bed-
rock, possible landslides, and other
potential problems.

Using aerial photography by Mark
Hurd Aerial Surveys, Inc., the prime
contractor, the Longyear Photo In-
terpretation team produced one set
of maps showing soils features and
another set showing timber, brush,
and other vegetational cover . The
soil and vegetational features were
discerned from overlapping aerial
photos by stereoscopic study and
portrayed on maps drawn to a scale
of 1 inch equals 1000 feet . During
the mapping, field -checks were car-
ried out to determine the reliability
of terrain details as derived from
photo-analysis.

Analysis of the maps by Lon.gyear
revealed facts on the general geology,
bedrock, soil, and description and
location of good aggregates which
wi7lll be needed for road building .
Permafrost was found to€ be absent .
In spite of the large stream system,

Field checks by the photo interpre-
tation teams -are made to verify the
accuracy of details obtained from air
photos . Here soil is being examined in
the area being analyzed for the road.

the area wass described as not well
drained and containing a number of
lakes and muskegs. The study
showed that landslides were not to
be anticipated along the proposed
route. Among 14 categories of vege-
tational cover shown on the maps,
none presented difficult clearing
problems .

Route Changes Proposed
After studying the area, Longyear

engineers recommended nine changes
in the route. Some of these shifted
the road from bogs or muskeg onto
well drained gravel terraces close
by. One would permit easier bridg-
ing of a lake and avoid a possible
seepage zone. Another would elim-
inate a stream crossing and shorten
the section to be built in a bog . The
length of highway to be built through
muskeg at one location would be
shortened by changing its direction
slightly.

The complete report, including
maps, was submitted to the Bureau
of Roads in Juneau for further study .

Other applications of Longyear
Photo Interpretation include (1)
mineral exploration, (2) location of
industrial sites, dams and bridges,
(3) irrigation and conservation pro-
grams, (4) forestry studies and (5)
routes for pipelines and railroads .
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Transferring of details from air photos to the base map is accomplished with
this optical instrument . This follows study of the overlapping photos with stereo-
scopic equipment to discern geological, soil and vegetational features .



Trailer Rig for South America Has
Diesel Powered Drill, Pump
A compact, trailer-mounted drill rig
equipped with water-cooled diesel
engines has been shipped to South
America for a customer's Wire Line
drilling program. The rig is perfectly
balanced, making it easy to move in
any terrain .

The Longyear Junior Straitline
drill has a hydraulic swivel head,
drum hoist, side-mounted cathead,
and 4-speed transmission . The diesel
engine is equipped with electric
starting. This medium depth drill
has capacity for 1350 feet of EW
rod, 750 feet of NW rod .

An important part of the rig is its
diesel-powered, 5-speed pump, a
Longyear 535-RQ . By shifting gears
of this variable-volume pumping
unit, the operator can control output
volume from 4.5 to 35 gpm. There-
fore, he can employ closed-circuit
pumping (not using a bypass) to
increase bit life and core recovery .
The pump engine also has electric
starting .

The rig is also equipped with a
Wire Line Hoist (for retrieving the
core-bearing inner tube of the Wire
Line Core Barrel), steel mast, and
four rack-and-pinion leveling jacks .

The variable-volume 535-RQ pump shown on the right enables the drill runner
to control pump output easily as pressure and volume requirements change . The
Wire Line Hoist is shown in the center .
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Drilling Indicates Source .
of Paper Clay in Minnesota

Continued from Page 1

including a surface map of drill hole
locations, drilling logs, cross-section
maps of overburden and clay-bear-
ing material, and the laboratory
results, were submitted in a report
to Donovan, Inc., the managing part-
ner of the joint venture. Longyear
also submitted a tentative mining
plan and an estimate of mining costs
to help the client decide whether
further exploration and development
are justified .
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Rig Can Reach Sites
And Set Up Rapidly

Continued from Page 1

comfort of the drill crew. A Longyear
"314" pump is mounted beside the
Longyear "24" drill, leaving room
for tools and other equipment in the
truck and yet providing access to
the pump .

Drill capacity is 750 feet with EW
rods, 675 feet with AW . The Long-
year "314" pump has a capacity of
14 gpm at pressures up to 300 psi .

A few minutes after reaching its
destination, the Longyear "24" is ready
to drill . Its heavy duty components and
reserve power have made it popular
the world over .

-------------------------------------------------------

j E. J. LONGYEAR COMPANY
~. 1 I Minneapolis 2, Minnesota

I

O=` e I CANADIAN LONGYEAR, LIMITEDar ( North Bay, Ontario
- ~ I

LONGYEAR et Cie. LONGYEAR N.V.
Printed in U .S .A. 11-19-59 € i Paris, France The Hague, Holland

4111
With mast up and leveling lacks in

position, the rig is ready for action . The
mast has a second, smaller sheave
wheel for the Wire Line cable, used to
retrieve the core-bearing inner tube of
the Wire Line Core Barrel .



k" Legend
Landform, estimated thickness and average

,~, composition .

Knobs, kettles and ridges . This landform has greatest relief in the
area. Largely unsorted glacial till ; 3% boulders, 9010 cobbles, 44%
gravel, 36010 sand, 7% silt, some clay . Many tens and probably
several hundreds of feet thick .

Irregular and subdued knobs, kettles, ridges and 'hummocks .- ,
Second in relief to HKR . Similar to HKR in composition and thickness Y .
(possibly fewer boulders and more silt). 4

Upland terraces, essentially smooth. Interbedded sand and gravel
Rare boulders, 3% cobbles, 27'70 gravel, 68% sand, some silt, i u
minor clay . Up to 40 feet thick. ,

Lowland terraces, immediately above present flood and stream
meander belt, some stream channel dissection, locally recently
abandoned flood plain but not yet uplifted to form terrace-edge 1L
scarps . Interbedded sand and gravel . Rare boulders , Too cobbles, 1
3B%o gravel , 63% sand, some silt, rare clay . Up to 5 or 10 Feet '
thick.

Level -surfaced areas with kettles and kettle - like depressions and
some minor ridges and troughs . Largely unsorted fill similar in tit
composition and thickness to HKR, except for local, thin, surSicial '€
deposits similar to LU .

Level-surfaced areas with some minor ridges and troughs . Similar
to LRK in composition and thickness .

Level-surfaced areas with numerous kettles and kettle-like de-
pressions. Similar to LRK in composition and thickness .

Areas with numerous sub-parallel to irregular low ridges . Similar
to LRK but locally covered with an unusual thickness (several Feet
or more) of loess.

WATER FEATURES:

Lakes, open wafer, without swamp or floating vegetation .

Rivers and creeks . Most minor streams are perennial but some are
undoubtedly intermittent ; no differentiation practicable. Beaver
dam and pond on lower left.

Muskegs. Much open water with swamp grasses and floating '
vegetation ; in many cases could be called choked or swampy t `'>
lakes .

Bogs, very little open water ; water-saturated and thickly muffed
411111with moss, grasses and tow brush ; traversable on foot only with Ift

difficulty.

Esker- like ridges occurring on the Hilly group , the SR unit, or in
proximity to them.

SCARPS:

Correlated terrace-edge scarps. Number 7 is topographically ~r*~ a mgr
highest and occurs in northern part of the area . They decrease
successively in elevation to the lowest , number 5, at the southern
end of the area .

Uncorrelated scarps . Usually of lesser height than the above. ,n. .

Road

_ Proposed road . 0 X -
S Railroad Mile Bench Bldg. Trail

'~ Bridges
1 marker marks

This is a portion of one -of the eight soils maps made
Irrigation ditch by Longyear for the U . S. Bureau of Roads . The dotted

~~ line shows one of nine changes recommended in the
Gravel pit and borrow pit f . 1 Qn route. This change would shift that portion of the high-

way to a better drained, mare favorable Location.
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. L a P m E twistle
c/o No 't er Peru Mining Corporation
& i11Q_ 2!9

Limas, Peru

Deer Sir!

A copy of your letter dated Lftrch 27, 1957, addressed to
Mrs L 14 . Hart ric Smelting & Ref i g y, concerning your
dr; ira p obl e o Cocha ra Drill has been forded to this
of `ice zrm :; e doss of Sprague & We d , Inc. for reply.

have inquired concerning the possibility of using a maid
dr . i. l! q f? .1d instead o water and from the Info tion you have gig
1 . ' r letter ,~e believe that a controlled mud drilling fh :dd would
be of great benefit to your

At present are using such fluids on a d r i! l g project for
Bear Creek Vin ng Company at Eureka, U .eh . where drilling conditions
are ome at similar to those t have described . We are using con-
trolled mad fluids on other projects also and n ever,, I-s & ice they
bs,-?e aided in ovar-cominp ? drilling problems . rhe be-neffts we have
experienced aces greatly roved core recoveries, better hole condi-
tions is has resulted In considerably less nova-dr thq time aid
considerably less trouble with caving formation con .tlon D ll1i?g
time ~'n which hale p%-ogress Is made hea; increa-%ad greatty becaui~~e of
less lost time from stuck tools less reaming and casing,, and less
cementing time . In fact hole completion time using mud has been
considerably less then when using watt-?- as the drilling fluid . As
stated above increased core recoveries have given our customer much
more i fo ation from holes drilled thin previously was obtained using
water and as a all resll a this is the purpose for which holes are
drilled

I n. our operations are us L .ig comparable equipment to that
which you have in mind as thdicated In r letter .

The mud pits or mud tanks are usually of 500 gallon capacity
or large- and often use 2 pits . The larger capacity pits are better
for aettli g cuttings from the drilling fluid . With more settling of
cut i ags have less wear In our pumps .
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The i 1, u s i se i s carp l ed to the depth at i h a care I s

3Y ~ r n our normal operation we use an "W size rod ., we
have found al", z advantageous to use drill collars above the 13--'As or i'
dk molars ara plot available a run at least 30 feet and Sow-et ha f
or 60 feat of "PY" rode bchthd the bit before reducing to " rods The
r it der of the drill tools will be "1 ' rod Rues: I t I s of great

;vantage .e have as w alh lg i as o ible near the b1t and it I s for

14. 1 sI hole wUI.I r i 3 1/21 *1 drfl l coI!ar's ` erg a ; bi€ be
d abo€$

instead of drill collars, often will use PT{ rods :

c ore drilling was vi l l either a rciid p i or 30 MI 4 i51)
V MP . The a c tY Of tile Pe 3.~;"' a `35 ~"a o per ff:In-aInn,gild ' :€ e

greater t' sae o fluid is h el a ul and _ : ;tg:er progress can be see Ir 1 :h
the larger ;a ac ty pump ; • t~:e aT t' t.t; usr., the smaller g ,' p unp

very often rouse this Is the et, nd rd , fp which we vvr for `C;lf."
r 11 1g and r nd that P or core ;! d . I :, ng the 35 g u p 1 s c move
unable t?_an the d •:c eU ve t."k~at you Id have very, little
success -is 31g, a ale a 3 g nl any 'or- w0 d
suggest -.hp',- if , have a a‚_ . ; o y :ay t ::ty pump i i la that it be
used for :h no ore drl l i nc

. ;"ter the hole is, ri illed to he depth at rich core .rl I it q
is re alred~ then e,o itlnue core dri 4 i g to either r a large series
2 3,e/0 x 3 core barrel or ai :,P core bacre s Where the la ge
series core barrel is used • ;Z'!1 c t-.nue the drilling without casing
the hole If hole conditions i lp. permit such practice snd where have
been using eg ri l U Uag fluids t d that often can continue without
aasi g I continue care dr Mi. M 'k eiae we case the hole off
with s, casing and coat n e usi6ig n ' size core barrel and using
drilling f uid

We usually use a standard double tube core barrel for core
drilling when using mud drilling fluidsƒ We hav e used the ABM barrel for
difficult core recovery conditions ., but find that can use the
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b"rel with fairlY heaVy drilling muds and obtain Very
9c"O" At UMS We have used a mud barrel in 'Which the core

to carry very heavy drilling fluids and in a mud
? 3 , M dlle C"Gre Cut s lets in size then In a standard care barrel ;
that Si she 3 d type barrel a SX core will be recovered real

T:.X 93 tbS 9~3.+7.yy ~'. ber .Y e l `"vie recover a standard M7' care .

Ndrilling Md need will vary from 3 second viscosity mud
4< _t'j 3C O ic' 's o 1 ty Wad and a9 a ly the viscossity will be In the
' s€ec * of selco,.'s; . ` e F%equi ed mud V ScosL tar will ,e d a L, d b

o o.: ' ioaie as v .l other prope rties of the drilling mud, It
A- . -N,- r. -_ oned that '' t fen of the dr 111 in I L d I s to carry
. 5: ~ . f r' < ""he h e , to pre nt cavingg conditions in the hole, d
s n : s e Y> 1)r emdt .sMiq o the Core so that, e par ce to of

be increased .

.a t:% ine the prcc -osr th' L l h.ig mud for any part 9cumar job
. . ,, . •, .t loans he l z the ;4e Lees of a c r I I Ung mud engineer

There arp so many factor involved ch rjust
be =oil 4

,
sw" ete ` ;'.n‚ t 4r .?r

. 4pro"e composition of the dri"Ing & uld

h a. f ;.,,,a g e 6•slk$ev'r are 'lest essential to Obtains the
:,or sat OT condltlons S

a"ec ogn .ed this need and to Krov b V . i ;am Ou t'- ipi
-he n'r ro p2ff' r d ,,g ,p r w 6} e i 'rtedrilling ua,'u~t~ L or S`~ :n ar i" pieQ . t~, ..'

thr , ‚,7 La 'oo ' r wide, v"s=^ ' .tea C 1*p f j" .`"

r ~ "~' a; r: .ff C ~ j oi ; '. .. €~ r. r e.L a r't l c ƒ a r "I r I 1 1 g ? I U 5. t.L

1S w-I&AS by -Ch"'!,
m t ~ s ', r U n f F li l !l'.ew?. opp., b itbe mud. enp i a: a s

nv' t'h-e 37' ki w ~ , :i sitx " k 344 L 3 a change
.9h' be a

is being

~- e'

.
.,,,-„„~q

we

often r: -s-'q ?
c 5neinLoh` ^ u' ~?as a+€~e -.,=:x k, a s`d ?at F, ;ne co O r~ y

do this -C : i d t %c E- c` k"<s' fit : N ','a x,r,si ~: kt^ z `rya b S :.e'. ti
drAs Only a 'w feet a d -.oar 2

lost C-' --U! t o We find that when
nei.*.…g the gta' it d cc ..Ibl t V'ove 'barrels - to 'u have ough
clear-- .'a bet1-e th .-- snpaev an"

'
otter barrel t .: pe inl the '~,€.'sa of

effective 'ost -list ' Fi When the pr ble i Serious W-P,

then a }-;n4: type ~ l h s .-Ih -:ill permt t tbP 11s-e- o lost Circulation
materials and very oft can be .restored by the use of these
materials . r find frequently., particularly In the E-irekao Mali
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some unr7n, :nfar4ntAon oaf Vsk 2 Nave deseribed our operations So that
you R.fbiP;' 1, adapt k$4 : '.4 d".+ part view to year particular operation .
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is any f iri .kaar Information which yyou may :desire, wi
;` e 3itso i n2 _, i i+a to iie1p you r. any w v% possible .

I ti-4:,t that you find the above of Interest .

Very truly yours,

SPRAT & HENWOOD, I? C .

(Sgd) Robert R . Carver
Western Manager

C o p I ed i ! a~i Vi ng
',r.,r,
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Mr, . P, Ent tle
h . '.f'. Geologist,
Wo t er Peru IRWnq Corporation

We

'Llzra~, Peru

a e s$ (by : ur Mr L e 14 . Hart of your sew York office to
is end gl~ y o rep endat ions concerning mud and rock bit

dr9 A i o _ thr Conh ra property as set forth An. our etter of
:, c 27

e note -t ha`,. are o using s } uq s T e -" rj", care bit
4 3A.' 0 . ;_ ;) vit h drilling apud or usinq a ; ;y, qh s 3 7f8" non..
.ol€i3•g bI t to ; pth h4 0.6- 700 feet in. a ‚.ear ?bed c a px

I ' ycu are o . 3v? M Era;"t z f interested In the cares from the ~vache 3
app1 ng thuG,, -,com-na id t:.A'u i-is' :) 4611" 71,,,r' `e' g Cme roes .

b m.. S th pn

should be a see a it should be note ~Yaa asA q -1,1 10" bit
larger b i p : geast he .Ailed ; 6 'ash'13 taxes s'-he of' the drill.

and the pups.

The ` s"-.,a -son "ƒ`,,-s have st i. ppul t , .l 4 '(!4" " Mughms Irl . ore roc ,"t €' its A s
becat:. e tl$ t M i- lal r bit large, bear nqs and stands. up -'etter
than the 3 7/ "7 and also qav'ƒ~ . zC-r roo : u th the hate for e a er eettfh i
of zƒe i'D c a „ 4

We, are s s,< -Kno 3 a . tie rock to be drI M,d c is cut economically with
the "G' bit or Tri-rone b1ts if ho per , the rock Is too hard and
~ ~ and ri.s:uj e considerable ensure on the bit for economical

o e : t ion. , then e drills tNA you now have would not be suitable for
such dry i. t -w E, Heavier pressures would require a larger drill,, drill
pipe and drill coil rs

The ,-Dylan 5--12 pimp that you now have Is of the =all Simplex type and
ca aMe of handling only a light mixture of mud. I t would appear to as
that for e ft ic ieaat operation ., a Duplex mud pump of the eat ley 3 1/2 x
size should be aced .

We uld recommend the use of a 10 ft drill collar about 3 1129 in
diameter weighing approximately 800 Ibz to Which would be attached the
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Joy Manufacturing Co .

2 To: Northern Per
Mining Cop .

the Tr i_ Cone r k bidt or "01- core barrel and bushed on the other end to
the N dot 1 rods. For a sturdy drill otr!n 100 ft . of PHH drill rods'
could be-: u c `1ehl d the drill collar or " core barrel and then bushed
to N rods,

The T pwz, L.O Sprague & He mood drill i s not l ergs enough for rock bit
dr! U g co it a 4. 3/40 diameter hole with the "0" bit to depths of
700 $t . The rotating speed s too fact for rock bit drilling .

The Sprague n ood !13e with sere eed swigs ahead I s large enough for
this s ke, but : g. eh hind be equipped with an N2 'Hydraulic 011 Swivelhead
for Ia ie pe€d3 and pressures, Sere eed Swlvelbead% are not
r ctic Pop roe~ bit drilling . The Joy 22 -ND drilll with, N2 Hydraulic

v a i r have will be suitable for this :ioek bit dry. lhinpp,
a we bay ~: drill for ro ~C bit cs i In sud on many

..
--"-amp ype

of ofour 1"-ODtrqC't jobs .

A cu~jd not bs advisable to use larger than NX casing, Rs the above
rile coYi;IJ not d it holes to depths of 700 ft, ue ng 5 518'' or

0 ! fl r ack b! t a setting 4" ID pipe .

i n not pv e i. to € drilling mud with an €' a sing l e 31-eube care
-.are, s the 32- s not h i- ugh a ou be .w ';sr. tl . . cor : and a.i''n I D of he
barrel :for- proper p ss a ~= of the _-ud f' a11• could be
cbt Zane by using a d ub'. ". +b2 core barrel ='i.3 ' r '.'Aght n i. x tta e o mud,
€ $ Il e ti we u.`‚.'. t. on o ow ,

As rep=ionsly ;g o -e , 40-h success o r T‚ 'i bit drilling s€ --;F th", "a"
bit ntirel dip, ;n ent on h nature and har dne of '*.hp ro&to be
c-I , L as w e.d . For n A :. 'G c . t'nwn2 ir.a ds V " i3o d fpa aC r .s '.. .$.e4L tbe use
of the ‚4 111'-" r r -C n ‚ rock y T w x the rock ca-'allot be Cut ec ;~.qomically
with the Ts --Co a bit, then w t i` be no, t~1~~ Y :F ua In ƒtryi nq the

It 'Vi'e can b'; oft" -,Any f s -"izer h? i p tLs V,7,U b't C 01'x'.t?:cL'% 071 with !.h a% pIrtIcUI .'Ir

a"ter d~'a ~? :. i .^. a o u

3 IN1 'A `U Y IM z"?-A
( sgd) W. .3 . P ƒ2'sk i 9 'M6 Coritract Dr 111 Dl-ul s ion

WWJPf .
cat i+`0a . L .H . Hart

American "melting & Refining Ca,
1 e yo k , ' . Y .

Copied N . Y, llmf-ae Dept . 5/8/57
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The attached mwo n b ii-cars. a. B. Sprague and

H. W . P e f r i i a. good 'U=-TY of their axperiene-6 in using

the aksack dill . This outfit evidently is useful =dar

Certain co ditio a for Sampling near surface depo i s a since

I believe the dribl might be a ptedd tom y aploratio pro-

jects, particularly nor preliminary sampling, I di trib t hg

it to those in. charge o our exploration offic

(all Watt .)

READ & RETURN "Lr

i Wv R G I ~ wvv ' - --
Is ., T

! t- Vj

SID 1 .R- - .
APR 11 . 195D
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- 11111B

INTRODUCTIOM

in this moran -`- are hased an experience ofThe data
Asarco Exploration Company pe o i the L de Ranzy Area
durimg the aummer Q 056 . Part way Wrough the summer season,
it wes decided that a number of atone could best aos e
by short oad Will holes, and in view of the difficult
terrain, the PaSsack diamond dwill was chosen for the purpose .
Several u e of completely i erieu man were employed
at different t' , ee t o r the W IL IL, The men w- had used the
chain saw whit bee as identical motor, naturally showed up to
considerable advantage. The geologic al personnel wbo Instructed
the r illore 2 had previous experience with the e keack
Drill and n o v than the ordinary knowledge of drilling
that the geol gi era obtains by working aroued diamond drills .
W did have the benefit being able to observe a number of
aperie ced - working with the equipment o adjacent properties .

us ead to try the ec Dril l in sampling massive
aulpbi outcrops In areas of permafrost during the €~~
season and will prepare a meter on special pr b .-
that w may encounter .

SU .4 4

The p 4•ke k diamond drill was found to a very O :~
too! under certain conditions . Its best use is where short
holes up to 100 feet are required and where access to the
drill site i not easy .

All the equipment can carried by ee bcar wherever
a man can walk.

The hcr and short train period is sufficient.

Holes drill axe 1-11" in diameter and the core
14" diameter . ecovery is good s for ‚ t ndr "E core

machine. A good crew will drill from 20 to 50 feet in a shift .
Water re & ate awe only one pllcc per goat drilled Uns-idder
favourablee coed tioa . The weight of all equipment depending
on h quantity of casing, Way pumps, etc o will foam 300
to 700 pounds .

~'S .h. ,3 P13-1a.

Tho equipment used Is marketed by MOM Diamond
Drills Limited, 1385 RamMad StreaQ North Bayq Ontario . The
rill ,s powered by a mall chain saw ‚ for and it uses a

tr smissLoc head built by MASS&& Diamond rill Limited,
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% Packsack Drilling 2 H Arch 28, 1957

The equipment, r tally t o operate and with ^',4,€.~€ oys ~.vFe~ t reds toS~'a~~+,y
,

~sa ~a b. c~, w..-z•~s : a`,~'4~ ~Fva ‚z,

drill o depth o f vO eat, ' uo od at $850 f a~~'i' a co North ayat s v

The H p ping fight s app im a teiy 00 lb ƒ How aver, this
should supplemented by a relay pump and a spare drill o
plus the ache list spare p rta , t maintain one drill
working aon l . The total cost in our case garb thin
equipment, was $1,964 .64, and the additL al weight wee the range o 200 l

The pump used with this i a Brims and Stratton 5-8 .

I Everything s I ill enough to be readily
transported o a pack gees but the equipment rrequired to drill
to depth o 100 feet A too heavy to carried b p ek ard
In j est two trips . Drill rods are the heaviest item and new
aluminum alloy rode will be tried : ie year . A Moot rod of
aluminum alloy Wed only 3 IQ . .fit IN . for the
standard tee rods . The manufacturer suggests that aluminum
rode d steel rod be used e , a r se i y 0 This should racks
the : ht for tr import UUon and shout also flow for
dri 1 deeper holes as the ight of the string of drill e
which must pulled by hand is one o limiting factors .

The size of the bit,, cozy barrel and drill rods is
ART giving 3/4 inch core as re with C 15/16 core
he w g E as ` t Any arrangement of the string
of rode identical to m used on larger stet nAy diamond
ri11e. The rods are turned b ` them it min saw Wow end
pressure to O drill string applied b ' as of " jombar''
(t i is bar that is used as lever by t r ll helper to
regulet the I n rillin) 0 The drill rod string is
pull d y hind without an special type of qui nt0

N

The o a n Consumption for both the drill and the
mil pump is approximately 3 gallons per 8 hour AM. Oil
is sell i the gasoline which is used in the Mall mator .
Unleaded gasoline is preferred but regular gas may be wades
Tie l er y zvhL t h i s used t bring water from some d fence
bur s considerably re 00101, however, it V111 commonly
relay only"be zmnVALred for a Aw minutes to ELI! up some kind of

tank near C ho small drill . Vary ight walgb plastic
pipe or five home i used with the large pump .

MEMO0-0-PM-1 a
W ter requirements cann low be as one gallon per

feat of hole drilled. Where water does not return the.
@amn-rulp tion is necessarily higher . A larger volume of water-
is needed kor dKiling-in casing. The small pump has a rated



t Palkck DrillL 3 th 2, 1937

ym5p i-' ~ : srhn' . .. . c,. .. .. . . . . ..., . .~ ,rm.'a 'ar oge e, Lr.." .a~; 41:-a the,;... t:,atl a-S. . of! the
hole a t-€' G , r,@ 7 to t-hm % of the

e r~,"~ ux,',' :d 1-'md• nm e. to' keep it 1b l',a G~ .‚'n"~~ ca f~~i+ldv.'te ~ S" L‚Rra~a.:f a~~r,f':,v.'.~.:' is~y p

t

e,=

!te

~u~, s,

oT. ~~ "'. f'4''s'4 'tl chic camp E 4''"'

9m e e
‚cy a' '3 T ~'" e '7` ? a ""+ e>3 ' .d9

~i~s F>F:.: c ~ ~ t4 ~ .,. ~ .a 5,3€rw ‚-' ;L, i : .ƒa.'n-..

We Used the rI , e Types 2-Ce -43 MM' with s s +- ?; i , a m'+.' r=,'A ; o

'ot ‚r, for 5 o gg , , :e ce pvo pie . With e hee O: 1 -cat,

has as cap""21city of 15 ge."llo'nes I-Anutle' ~*Aich is, a .,
i t greeter tm ea is i eeded for Vine ..€ d l l ute o . To ' a Z: I' .-cIY

4‚1~~. ~.,d ~~~ ~ „~ 4} ‚,;.r~' ~+ o '.f is -C c.~ o f so`x`€ k- t€ee ooraetr&~ r~ n'Cb ~ ,b.`s41 f'r- the '…~‚ P ~.a V€~'o ~y3 at a J4~J C "" W -am ,

Of collar of the hole, and the o ff? 1 pump, o u' n
this o a

BITS A MI> Na COST

A total of 16'15 .5 feet was cu b~ ed dramgimp, the e r† The .
Overall cost of L Ce, ha€ o -' cep shoe '~'ag d $1,90

of bi rwa wean a oet Foot geper h i..t
variedd to e -.~ ee ec from as 5 '̀dh 0-:E d About 30 feme :, to a L f 5
feet.. of dr'1fferet Ion G bits -kh e `~" "m

comp-many 9n.-m different c'a raw e`9 '‚ also varied 'c-ati . A fair
average for urr oee of caieuli it rfor c is a"L, out
210 feet par bit, P ` a recovery w ms 60% .

cost of al l rep iro ciudie :my" l to overhaul at
the nd of the, ee eoa w i e than $'2151c)" Oe i9 hh ae 1 t ugh
it we-as Used R e than : ocher, did Lot require uea l as ba
repair .r . f.S Y ~ ~ 4J thdm'~~va T pp .r. V1~ "~ she " ~~c+~ h:~, 3 e "7 e,"~ P ,~.‚=, .~ .t .' s~3e;st‚.a~~'ilet .~w-. ~ ~~a OS~a ,asit

due to em"'_ o f pro bl by Using

DRILL I PR I

ou d than beet c`atem wns t have m crew of t"~r u

who a: i a.t ccTI-m emeab e a drill rn a r t" he1pe a u wlhao -had
used a chefs 1 --sew could ax ra eed a' p 'o ns: tely 2 h l f days
With an oeoacimml later c ck-u . Th ,pre three m,,aftm points that
had to bee ' i ~... .'>,~sze S t the `ebbi li re 'w'ere (1) keep n the
Chi of e jo-b r€ Lim line w the drill bar so ms to l :t n

an t that " t';e.a w" "'maw'-'ring t e es and ono"' Srq?p or t
o^~ all, 3) th core i+9 es, F Lm :d in the rn's ct 3
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Drill e .' "ya l ``'wed '" 5 eh'h th e€" a nra,T€ t

In this ~3.~~y 't~1"` ^~ hole '? ca
x~a':>€

f ~,ta n ;~•~:
~r'J Las 2~n~{~T t ^~ ~ ~t~.~ri4;a• eye-bolt ~-pf3~o-~=..y~ u.3 :L~ ~~ r drilled ~•c'vv'r' ~

'r a hala ned in he ja"'a ._ ., The drill hole . .E33 callaTed sit inches
Exam thia hole . Thuddrill hole Is started %Q the drill in a
vertical position, and with the bit held again at Not,
rods are gx d . ly inclined to the desired angle . Where
hole e u ete te b casing through ‚veb . rdee it i after

best t o attach the j o-bar chain t o tree stamp. In some
cases, a hole for " plug way be drilled n large l T a

C € e g n y be put Won with the ac Back drill . A

depth of 15 or even 0 f i s about the limit 02 the po s r of
the mav iaeg especially if the ove'rburdrau I a sLio with clay .

Sometimes Wa succeeded in drilling through a laxga boulder and
~.~n ~ 9 e s~ ma ~~ R F3a ;~,,~ m,i~<~5~~~~;o ~'P.~~,, E butGa•e'i.'r

ra
mgE3.,.`~k
~.~r~ ~o9 iv

h. e~a!~~^€~' overburden b~,uc_~.~~~'m ~~:~.aG.kba~ at
other times the boulder penetrated, would rotate a d lack She

up and Man and rf uahiu with ll water volu ne want

AKIM OF 11H.17 L -H
In good gro , ., i w often possible to join two or

three foot core barrels together end to nmk' a runo of up to
fifteen feet b, fore pulling . his a great help in speeding
up the job . It i also a good idea to have three o four two -foot

' barrels and le 3 F f 2 f ` W o ' t'' 1 (w' ' ' r

Az rods Sh>u1 not be Kind off h bottom when adding either

rods or a %els

RATE OF VA

Wit the machine o rat ng well and with goodd rook conditions
w ore c apet Lug holes to a depth of 112 feet i two shifts . We
paid a bonus of 10.30 per foot for may oot : drilled over an
average of 20 feet par z- kin day , two-vac" e €Lo Under
this o ~~,~ c ~:_..n ue the v ~. ,~.ag te p~ ~~+'o ~ g e ai '~ l ,ry~, R:r~c 0 feet per day .•b''~~' aFY "s ~' ~f ~is~f^ ,:= L. ~,̀ ~CC.~L.~ ƒ~~s+ .ih ff.`s was.K O

t3x'" "u NiI O f~ PYL

one of h most difficult features to learn in the use of So Peek € ck Drill s the proper blocking tr

en core springs in the bagrel used in this type of drill and the
core ..:uat`-.a be blockedd by drilling MY a'o approximately 30 seconds .

At first it s dtf icu t to persuade the ` . .ate- t drill for 30

second without water as they had been rued of QQ consequences
dry sa ' y F E Watch with eecou baud wee

d ' ~ "1 nemployed, the results improved . With practice one could
whether the gore had been blocked or mat by lifting h chines
and rode inches m a'; and feeling
WHO= eturned easily to bottom or H the:>S It slid over
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rm ai.oin zo . d vu .Xa b a a b .gym'g pith .. OAK
opeci ..t Co , zgnin; has soon =h:a SM is Ancloanad L'4!;

far th '",L "U a l It . . .. m try et . . s. t gs r M= Olds '€ .-•" -r
fishing no well, as one should he Me to Ues thso Wity5as breakin&',
them d"von i, s Ann.,n '`i x e7 s ‚. ...> i ƒ T g ::i "

...,.:.drawing f ti,' s_

the bole .

PEW
0T se<r.. ..

'~v. ~~,~,w~
a~ a+<, a cone `~'' S' s` y"s~ .rC! ~,tv,.w~aƒ.

„3. .eag',.ƒ S';
- l.~.~~'.~~+^ d~k~~sa~ 3at,~ .+., rc..

with that hLa :fed by a .c ;'.,e: ` .a dia". .:r d AM.a Mocking z;•ld.E~
B di g are ea ; iy at ,c ed b ' '" ƒ man `ate S w sd a drill '122

h hands,.

Emperjance mhowed that even nDherataly inclined holes ar
preferable vertical ho e a In e `;: oƒg sƒ .: I S,S „ƒ

S "Whip"
. Md to

b'* BeY. O titi ~^iG .~ q Pf~m s:3. Cnvrsl~ andH'+.~ :J~, ~~'~p~ :~ ~ ~. Sprague
I

sXT . 01 11
WEntuletle
Went

E b
N7`^`2 n n

~g
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It vYom Ofnee

Si
Refermce is mdo to your file mmormdum of July 94, in Valch you

'ice i . n .- c ,& w€ t ' e - of pi

W Was any - t m ne I the 'L. . either e

Samlom

6. .e to' ove"m, 't ; .u to -'ls in e
thO %MUS of the bole? (It VOu3A seem to m that tbis ac.

tiOn COU-d PI'adwe Sorlow wating In those comm= iast=ees

the f_.
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American Smelting and Refining Company

Northwestern Mining Department
Wallace, Idaho

_

December 8,0 19,155

Yours very truly&

, . ~
c . , .+'

DES t 9955
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N 17, 1955

. ' " .
Anaconda Copper Mining Cmymy
Blue-water., New Mexico

Dear Jack b

Last December 'received a letter r Zen Richard of
he long_our Tucson office, stating that you to r-,

year W r .i e Core Barrel ? ^I fling NX hole to obtain a
BX core . If possible., I would like to get data on the result
particularly the type of Material drilled,, the depth of hole,
core recovery, rate of drilling,, and how this compares with
similar results obtained with conventional methods .

to .d. like the :moo .tin for friends of min n
the Philippines w am. mining a p M-type c pper deposit,
and who are considering onSyea e for their al ratio

os With best regards to both you and Joy,, I am

Very truly yours,

W. RP L ikdwehr

WS1L: e
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Mining Hydrology Problems in the Birmingham
Red Iron Ore District

by Thomas _ Simpson

TRANSACTIONSN AIMS.E2-MlNl E E GP'NEERfl G, JANUARY 1955
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January 11, 1955

REMARKS ON LONGYEAR FORMULA

1. The apportioning of the weight to be given core and sludge in determining
the average metal content assumes that the metal content is not uniform .

2. If the metal content is not uniform then the weight given the core and
sludge recovered should be in proportion to the respective amounts re-
covered, provided the sum of the two is equal to the amount of material
representing the theoretical volume of the hole .

3 . If the amount of sludge recovered varies from the theoretical amount, an
error is introduced - due to (1) .

L1 . The Longyear formula disregards any variation in sludge recovery from the
theoretical and, therefore, is in error due to (3) .

5 . The Longyear formula minimizes salting . Theoretically salting can only
take place by the extraction of material from the walls produced by the
bit . The material plucked may be above or below the average grade in metal
content. In either case the effect of salting upon the sludge will be
greater than upon the recovered core because of the difference in the area
of the contributing surfaces . The core is salted by a surface determined
by its circumference . The sludge is salted by two surfaces, that determined
by the circumference of the core, and that determined by the circumference
of the hole . As the latter is the greater, the degree of salting of the
sludge is proportionately the greater. In addition, the sludge is further
salted by caving from the wall of the entire hole .

6 . As the degree of salting of the sludge is greater than that of the core,
the greater the percentage of core recovery the greater the weight that
should be given it in determining the average metal content .

7 . The practice of apportioning the weight to be given core and sludge ac-
cording to the amounts recovered disregards the salting of the sludge as
described in (5) .

W. R. LANDWEHR
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1. The apportioning of the weight to be given core and sludge in determining
the average metal content assumes that, the metal content is not uniform .

2. If the metal content is not uniform then the weight given the core and
sludge recovered should be in proportion to the respective amounts re-
covered, prodded the s ; of the two is equal to the amount of material
representing the theoretical volume of the hole .

3 . If the amount of sludge recovered varies from the theoretical amount ., an
error is introduced - due to (1) .

4. The Longyear formula disregards any variation in sludge recovery from the
theoretical and, therefore, is in error due to (3)-

5 . The Lon ear formula minimizes salting. Theoretically salting can only
take place by the extraction of material from the walls produced by the
bit. The material plucked may be above or below the average grade in metal
con ent . either ease the effect of salting upon the sludge will be
greater than upon the recovered core because of the difference in the area
of the contributing surfaces. The core is salted by a surface determined
by its circumference . The sludge is salted by two surfaces, that determined
by the circumference of the core , andd that determined by the circumference
of the hole . As the latter is the greater, the degree of salting of the
sludge is proportionately the greater . In addition , the sludge is further
salted by caving from the waill of the entire hole .

6. As the degree of salting of the sludge Is greater than that, of the cores
the greater the percentage of c ore recovery the greater -the weight that
should be given it 3 n determining the average metal content .

7. The practice of apportioning the weight to be given core and, sludge ac-
cording to the amounts recovered disregards the salting of the sludge as
described in (5)

W. R. I Y JEHB
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AMERICAN SMELTING AND REFINING COMPANY ~~
MINING DEPARTMENT

120 BROADWAY, NEW YORK 5

"..'IESTERIN MINING DEPT.

C-P.
. POLLOCK December 15, 1956

- EXPLORATION MANAGER

Air. Mail

Mr. W. R. handwehr,
American Smelting and Refining Company,
600 Pacific National Life Building,,
Salt Lake City, Utah,

Dear Sir:

The descriptions of L.ongyearss wireline core barrel by Hr. Kenyon
Richard and Mr, Byron S . Hardie, enclosed with your letter of December 9th,
are very interesting, Longyear may have something here of practical value .
I agree with you that you should ask these people to submit bids on the Red
Hills or some other project to see how their costs compare with conventional
methods*

Yours very truly,,

-4w

cc FVRichard A/.M
TASnedden AIM
KenyonRichard A/M

E

L ~

i



k WESTERN MINIM DEPARTMENT
Salt Lake City, Utah

December 9, 1954

AIR MAIL

Mr . C . P. Pollock, a ploration Manager
American Smelting and Refining Company
120 Broadway
New York 5, New York

W GY AR WIRLIN
Core Barrel

Dear Sir :

Herewith is a copy of Mr . Richard's letter of December
8, transmitting a copy of r . Hardie's memorandum of November
1 on the results obtained at Chino by the use of the Longyear
Wirel:i.ne Corebarrel .

]f possible, we should try this method of drilling on
one of our projects, such as Red Hills, to determine whether
or not the increased core recovery can be consistently obtained .

Very truly yours,

W. R. Landwekir

WR:si
cc :K R chard
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WESTERN MINING DEPT.

i

~ J I! L
Mr. Wo R€ Landwehrs Chief Geologist

\Western Mining Department
American Smelting and Refini n g Company ~ ;P
Salt Lake City Office

LONGEAR WIRFLINE
0. . _ < Core Barrel `` .

Dear Sir;

Attached is copy of a File Memorandum with two pages of pictures on
the Longyear Wireline Corebarrel by Mr . Hardier

Since Mr, Hardie wrote his Memorandum, I have talked with Messrs, Maillot
and Hope of Phelps-Dodge and with A• F . Pickard, Field Superintendent, who
developed the Wireline Corebarrel for Longyear .

Mai?lst and Hope more-or--less confirmed Luelf's figures inasmuch as they
sand re recovery and speed wore excellent, However, the total footage drilled
has been about 10,00(7 instead of Luelfts 43,6001` ;

Pickard stated that the Wireline equipment is no better than conventional
equipment for depths less than 3001

From conversations with drill contractors and others it is apparent that
one of the particular advantages of this equipment is that due to their large
diameter, the rods tend to support the hole walls,, and disturbance of the walls
by the frequent "round tripst1 of conventional rods and barrels is largely eliminated4 :

The chief disadvantage is the small core size. However, it seems to me
that in the case of drilling disseminated mineralization where a continuous sample
is desired,, an ‚X core of plus-95% recovery would be a more accurate sample than
NX with, say, 75% core recovery# Longyenr is now making /+ experimental Wireline
outfits which will drill an NX hole and obtain a BX core, These 4 outfits will
be used by anaconda in the Grants area, New Mexico . This size, or even larger,
would probably be an improvement over the present AX Wireline core for porphyry
copper sampling,.

Another disadvantage is that the Wireline equipment is not well adapted
to mud-circulation, I understand that clearances are not adequate and that the
threads of the rods wear rapidly if mud instead of water is used during drilling,

Although the Wireline set-up uses the same swivel barrel that is used
with standard drill rods, core recovery is much improved over the latter . This
is accounted for by two factors! (1) With standard equipment the average driller
will force the drill as long as he can make progress after a "block" has occurred,
Tie does this in order to avoid the labor of pulling the rods . Due to the water
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shut-off arrangement and to the ease of removing the core, the Wireline equip-
ment greatly reduces this psychological hurdle . (2) The Wireline bit has a
stair-step design which, it is claimed, may tend to lock the bit in the bottom
of the hole and prevent the side-whip which sometimes causes core breakage with
ordinary bits .

If this Wireline equipment can consistently obtain plus-95% core recovery,
it merits consideration as an improvement over churn drilling in the measurement
as well as in the preliminary exploration of deposits of disseminated minerali-
zation in which a continuously accurate sample is of first importance .

Yours very truly,

KR:ar KENYON R MOD

Attachment: Miry. Hardiets Memo with 2 pages of pictures .
2 Longyear circulars .

cc : WRLandwehr - 1 extra with attachment .
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FILE MEMORANDUM

DIAMOND DRILLING
Lonavear Wiggling Corebarre

at
Chino Pit . Santa Rita, New Mex..

Last week I talked with Ray L . Luelfs E . Jo Longyear Company represen-
tativep, about the new wireline corebarrel that his Company placed on the market
in January of this year. Mr. Luelf had just demonstrated the use of the core-
barrel and accessory equipment recently purchased by Kennecott Copper Corporation
and now in use at the Chino Pit . The principal advantage of the wireline corebarrel
is the removal of the Innertube with core through the drill casing without raising
the corebarrel,* This unique operation is performed with the use of a Longyear
patented locking head on the innertube and a lifting device that is lowered through
the drill casing with a wire line .

The only corebarrel size available at this tine recovers an AX size core
(1 1/6 inch diam.) from a BX hole. BX size drill casing is used instead of BBC
rods to allow the AT innertube to pass through the casing, Longrear makes the spe-
c al BX bit that drills AX core . The corebarrel and innertube are standard except
for the locking head and barrel seat . According to Mr. Luelf' Longyear is currently
developing an NX wireline core barrel that win recover a BX core, The use of a
ball bearing swivel type head on the innertube and a water shut-off valve aid in
core recovery,

Mr. Luelf gave me the following figures on Longyeart a 50,000 foot drilling
contract with Phelps Dodge at Bisbee* Arizona using the wireline corebarrel :

Ave, footage per Depth of holes -
Drill footage Core drill1 shift . ft.
43,600 98.7 1+3.7 1400 to 3.800

This drilling has been without casing or cementing as no sludge is recovered,
Previous drilling results in comparable ground with standard equipment are stated
by Nr, Luelf to be from four to six feet per drill shift with 20% core recovery
using casing and cement to aid in sludge recovery,,

The attached pictures show the equipment in use at Kennecottis Chino Pit,
Two of the wireline innertubes are used at the drill to cut down on time lost re-
moving core, A Longyear wireline hoist driven by a 7* h . p. gasoline motor hoists
the innertube with core through the BX drill casing at about 130 ft.../min, The
empty innertube with looking head is lowered to the bottom of the hole by dropping
it through the water.-filled casing's The innertube descends in the vertical hole
at about 180 ft,/min. and has sufficient inertia to lock it within the corebarrel
at the bottom of the hole, When a dry hole is drilled .. a special device allows a
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free fall of the innertube through the drill casing at a safe rate of speed .
The innertube will descend into a locked position by gravity in holes as flat
as 40 degrees below the horizontal,

The core picture is from Diamond Drill Hole 1258 on the west edge of
the Chino Pit. This is the first hole in which the new wireline core barrel
has been used at Santa Rita, The core recovery to a depth of 420 feet is about
88% in altered granodiorite dikes and diorite' decomposed limestone and magnetite"
pyrite-chalcopyrite mineralization . At a depth of 420 feet, the core was composed
of about 30% magnetite with pyrite and some chalcopyrite in limestone and diorite
gouge#,. In this material a recovery of 100% was observed by Mr, Desvaux and me,,
Some of this core disintegrated when lifted from the core tray, Drilling costs
are reported to have been less than half on this hole compared to an adjacent hole
being drilled in similar ground with standard equipment . Increased bit footage
and drilling speed are expected when a special drill head to handle the BX drill
casing replaces the standard drill head being used on the U, G . Straightline
Longyear drills This will allow removal of the innertube without breaking the
rods or casing and swinging the head away from the hole as is now being done .
This operation involves lifting the bit slightly off the bottom of the holes
allowing cuttings to drop under the bit€ No casing has been used in the hole
being drilled with the wireline corebarrel since no sludge is recovered, Also
the walls of the hole are strengthened by aquajell . The drill rods are pulled
only when a worn-out bit must be replaced, reducing disturbance of the walls
to a minimum,,

.ar Baron S. Hardie



Sludge boxes not yet used on Hole 1258
FR RMIRM at 420 ft . depth

Longyear U .G. Straitline
Diamond Drill and wireline
hoist on D .D .H . 1258, Chino
pit,Santa Rita, New Mexico

of D .D .H . 1258

Wire line lifting innertube
from bottom of hole . Wireline
hoist in background .

Wireline hoist with ? h .p. gasoline

Overshot and jars ii
position to lower thro%g
BX drill casing to recover.
innertube with core .



Innertube and locking head
about to be released for a
free fall through the drill
casing to the corebarrell at
the bottom of hole .

Locking head and overshot are in lifting
position with locking head extended to
retract locking ears , Jars on right are
seen in extended position .- Fingers of
left hand are about to depress ears on
overshot to release the locking head .

Magnetite, diorite, limestone drill core
(AX) showing close to 100% core recovery .

ax innertube. Various water shutoff valves
are shown. Changing the valve can allow
varying water pressure to be used before
valve operates .

Overshot in out-of-line position to illus-
trate position before lifting . Locking
ears are seen In locked position extended
from locking head.
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THE RECENT introduction by the E . J . Longyear Company, Minne-
apolis, Minnesota, of Wire Line Core Barrel equipment, has provided
the diamond core drilling industry with a new tool and technique which
promises to revolutionize exploratory drilling. This small diameter wire
line equipment has been under continuous development and tests since
1947. A number of BX size holes have been successfully completed
and in depths ranging from 500 to 3200 feet . Currently, a hole is being
drilled in the eastern part of the United States which is expected to
reach a depth of 5000 feet. Core recovered with this equipment is
approximately 1-1/16" in diameter.

The principle of the Wire Line Core Barrel has been used by the
petroleum industry in large diameter holes for many years, but has
never before been successfully applied to small diameter diamond
core drill holes .

The significant features of the Wire Line Core Barrel, for which
patents have been applied, are as follows :

(1) The string of drill rods is hoisted from and lowered into the drill
hole only at such times as it is required to replace the diamond
core bit.

(2) At the end of each core run, the inner tube, together with the core
lifter assembly and the core, is extracted from the hole through
the inside of the drill rods by means of a wire line cable reel . With
skilled operators, the extraction of the core-laden inner tube, and
lowering of the empty inner tube in a 1,500-foot hole requires
about 15 to 20 minutes, as compared to at least 60 minutes round
trip time using conventional diamond . core drill rods and core
barrel. Round trip time with the wire line equipment in a 3,000-foot
hole has been accomplished in 32 to 38 minutes' elapsed time, as
compared to 3 to 4 hours' time required with conventional equipment .

(3) The core barrel is equipped with a ball-bearing, swivel type head and
optional, if desired, with a water shut-off valve . This latter feature is of
particular importance because the application of a water shut-off valve
largely eliminates the human element in detecting a core block . The
instant a core block occurs in the bit or inner tube, the water shut-off
valve action prevents the circulation of fluid, alerts the operator, and
forces him to "pull" before core grinding starts . This results in vastly
improved core recovery, decreased diamond loss, and longer bit life .
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E. J. Longyear Company offers to the mining industry

one of the most valuable contributions to the

technique of mineral exploration in the history of

diamond core drilling . This tool is the result of

f l I h ba as now eenie d testing . tyears of research and
proven on deep hole drilling and has demonstrated

its ability to lower costs and improve core recovery .

With the Longyear Wire Line Core Barrel, drilling

can proceed without withdrawing the string of drill

rods from the drill hole until it is required to

replace the diamond core bit .

k= ; ' The Wire Line Core Barrel described in this bulletin

is designed for operation in small diameter holes with

the use of clear water for circulation .

Bulletin No. 201

sI
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ADVANTAGES There are many advantages resulting from the proper appli-
cation and use of the Longyear Wire Line Core Barrel :

€ A Round-trip time for the retrievable inner barrel is only a fraction of the time
for a string of drill rods .

B Lower round-trip time results in reduced "down time", increased net drilling
time, more round-trips per shift, higher footages per shift .

C Less caving in the hole-less core blocking .

D Longer core runs-higher core recovery.

E Longer bit life .

F Less fatigue for the operator .

G Less wear on the drill motor and hoist.

SUM TOTAL- lower costs per foot of hole drilled.

S P E C I F I C A T 1 0 N S
At the present time the Longyear Wire Line Core Barrel is offered for sale in the listed sizes.

Other sizes are being field-tested .

WIRE LINE CORE BARREL
Type
Hole diameter
Core diameter
Length of barrel, nominal

€ Weight of complete core barrel assembly (10')
Weight of inner tube assembly (10')

OPERATING EQUIPMENT
WIRE LINE DRILL RODS AND COUPLINGS :
Length, nominal
O.D., Rod and couplings
I.D ., Rod
I.D., Coupling
Weight of rod and coupling (10')

OVERSHOT ASSEMBLY:
Weight

DIAMOND CORE BIT:
Type
Set O.D. nominal
Set I .D . nominal

DIAMOND REAMING SHELL :
Set O.D. nominal

WIRE LINE CABLE :
Construction Preformed, galvanized
Diameter 3/16"
Weight per 100 feet 6.2 lbs.
SHEAVE ASSEMBLY:
Sheave diameter 6"
Weight 14 lbs .

WIRE LINE HOIST:
Line Speed (Bare drum at 2600 engine r.p.m.) 230 f.p.m .
Weight complete (less wire line cable) 490 lbs .

€ Drum diameter
Drum length

1511
15"

Drum flange diameter 16"
Engine-Air-cooled (Gasoline) 7 HP @ 2600 r .p .m .

SUBS:
Available to connect wire line drill rod to A, B, or N standard drill rod couplings .

Swivel
BX, 2-3/8" approx .
1-1/8" approx.
10' (20' optional)
93 lbs .
31 lbs .

10'
2-3/16"
1-13/16"
1-11/16"
40 lbs .

20 lbs.

Box
BX, 2-11/32"
1-1/8"

BX, 2-23/64"

WIRE LINE HOIST
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I@a ngineers and sales representatives
will help in determining the practicality and economy

of using wire line equipment on your particular job.

Among the factors which must be considered in the application are the following :

1 . Types of formations to be drilled. 4. Average life of bit.

2. Depth -of hole. 5. Rate of penetration .
3. Average length of core run .

The following hypothetical case graphically illustrates the performance -of the wire line
equipment in comparison with conventional equipment:
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COMPARISON OF HOLE MADE
WITH RIG USING WIRE LINE EQUIPMENT •z'
AND -RIG USING CONVENTIONAL EQUIPMENT
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Experienced drill technicians will be -available to help customers
become acquainted with the correct wire line drilling technique .
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Mr . H o A,, Kursell, Consulting Engineer
A rican S1 1ting and Refining Company
120 Broadway
New York 5, THew York

Dear Sir

February 23, 1950

TOQTC,YEP L A, DIAMOO DRILLING
7 PROPOSED RE,TH1ODD FOR

ts` Yg9 FET iL DG

At Toquepbc1a last year Kenyon Richard and I discussed various methods
that might be employed to improve upon the more or less standard Longyear formula
for deriving, the combined assay value of a core sludge sammple o

Subsegiuent)- M € R o C 0 Johnson called attention to an article in the
October, 1949 issue of "Mining Engineer1 ng, " entitled, "A new Method of Weight-
ic,.t Core and Cuttings in Diamond Drilling," wherein the author . Josiah Royce,
points out that in dril ling iron ore in the Vermillion Range of Minnesota the
thn ear for•, ~ Ia could under some conditions produce erroneous results . The-
author proposed a new method wherein the a ssuazption is made that the core is a
perfect sample if 10 recovery is made, and in such cases no weight should ,he
given to tt o sludge ‚ the final analysis of the sample,, A curve was dray. which
departed frohi the X114; ':• curve (a straight line) in the higher range of core
recoveries 6: gave increasing weight to the cor e assay as the recovery ap reached
l0(L : No eonside,.:ation was given to possible variations in sludge recovery,

T' .e ; th od proposed in the following is one in which both sludge and
core eco :j_ are taken into account . The theory is based essentially on the
asauumtion t l-: t ii the hypothetical case of perfect recovery i n both core and
sludge, the sludge is less reliable than the core sample ; that is, the sludge
is sub e '6 t-o at least some contamination or dilution regardless of the 100%
Calculated Fecovery . Since recent drilling, at Toquepala has shown that core
^es o cries a ;$ erg from 7th to 1C may be erected ., no alterations have been
made t o the Lon ear formula in the lower ranges of recovery,

` he oh .iectiv'e here is to provide g •eater emphasis on the core assay as
the recovery approaches 100%$ as in the method mentioned above ; however, the -
proportion of ore minerals to gangue is considerably less in porphyry copper ore
than in i A on o That is ., a relatively small loss of core in the case of the
copper ore might t consist mainly of ore minerals, which could increase the assay
of the s .udge as much as 5%% To assign the core assay a high proportion of the
wsi ht in such i nstances night produce a combined assay that was considerably
below the true value.

In designing the r-nethod described below, provision was made to eliminate
to a large ~)xtentt -tae possible occurrence of such an error ; on the BX chart the
10064, slud_e recovery curve departs gradually from the Lon ear line at a point
near 80Z core recovery0 A large proportion of the weight is riot given the core
until cor' rscoveri s reach -the 9 to I GO% range,, 1n contrast, the curve drawnt -
x:ox the iron ore samples departs from the longyear line at about 37% core re-
covery (EX) rises steeply, being, almost a straight line from 60% to 100%
core recovery .



1 Mr- -, L A 0 Kursell -2 Tocquepala Diamond Drilling
A e ruary 23, 1950

The c: ~ ying graphs (one for each bit ai .ze in use, , BX and AX)
show evenly spaced curves between the direct proportion line and the Longyear
line (tangent to the latter) . These curves represent, sludge recoveries f em
40% to 1oo~- o For sludge recoveries over 100%, -the excess is subractod from
100 to obtai the percentage used ; that is , for a recovery of 15% the recovery
used would be 8 % ~ Thus, in any case, as sludge recoveries depart from 16 %,
the influence of the sludge assay is reduced , ccordingiy € .kewise, as the core
recovery drops below l00 ,less emphasis is placed an its assay in the combined
result .

To determine the relative weights -to be given the core and sludge, the
per cent recovery of each i s obtained by means of a specific gravity measurement
and the dry weights of the two samples . With l-iose data. the recoveries are de-
termined bby use o f the graphical method originated by Walter Barlow and described
by R 0 E 0 Iz is i z in the report of June, 194•9 on "Diamond Drilling and Sampling
at Silver Bell, Arizona ." The core recovery is s scaled on the horizontal axis .
The point at which a vertical line through the value for the core recovery for
any sample intersects the corresponding sludge recovery line determines tha
n+z ,_ ht to b given the core e ‚e factor )q scaled on the vertical axis . This
result is subtracted from 100 to obtain the w i_ght assigned to the sludge (sludge
factor) in the combined assay .

Ita, p .e sirs a I

(Core
Size AX (Sludge

% Rec. Assay9€
. 0 0CU

90 1.$ Cu

Red c cle - point of intersection of core and sludge recoveries
on chart .

Green circle - percentage weigh t to be given core assay (72 .0)
(core factor

100 ƒ 72,0 a 28,0 - percentage o given sludge assay (sludge
factor)

Core SlUdRe Combined Ass
r .LG'Vxf..F,.em ..

Br 2 O f - IM.3_x_ 2 a4. w‚ ,Sp 0 VLS

As, a comparison,, the longrear formula produces the following with the
same recoveries and assays :

Core Sludge Combined Asses

or ,I r,*-rs copper in the combined asssyo As may be seen from the chart, where
core recovcris IOrJ a the weight given the core in the Lone ar formula is 4V
in the mbinec assay, regardless o sludge recovery .
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Er e No o 2

(Core Size BX (Sludge 120
T72_01 _U -,A
0 95)- Cu

Red circle - point of Intersection of core and s s rt.s_ b :M^ €: 4:
or. BX chart .

Green circle - percentage a to be given core enF, y in co iry,7{a
seam's (69%),, ( Core factor)

100 - 69 = 31 - percentage wt, given sludge (sludge fact-or)

Core 51ud'e Co ird Assay

ear Formula
3.~2•x 45%7-+ ( .95 2c 55) I-V62% Cu

Before this method is adopted, a study of available data should be Tnde .
This may best be done by preparing a graph showing core and sludge reoovd*erlas
and assays as four individual lines for the sulphide zone in each oleo From
such a charts information ray be gained as to the behavior of the sludge as; Ba
in runs with near perfect core recovery,, This method of an~a ;F ~ oz or ‚v ;sewn
of appraising relative rel3_abi.l _ties in various comb inati .oans of roc; avery o For
example, such a graph prepared from the results of one hole at Silver Bell shored
that the difference between core and sludge assays for the same sample was greater
in regions of low core recovery,, The sludge ran persistently higher than the
cores ; as the core recovery increased, the two assay curves tended to converge"
This analysis indicated that the b gher value of than s]nd‚,e Aran prI ncipall due . .
to selective grinding or washing of the cores, rather than 'aaz ltingtt from the un-
protected walls of the hole,,

In conclusion it is reoo nded that if it Proves advisable from the
operating as well as the sampling standpoint to continue drilling for h ighi core
recoveries,, rather then placing the major emphasis on U-,.e sludge ssmpleq as was
Cerro de Pasco's practice, the final value should be derived by the new met' od
described 3n the foregoing, where the core In the high recovery instances has a
greater influence than the sludge in the combined asp yo

Very truly yours .9

JHC ssi
ocoRo00Johnsort - Lima Office (2)

.U . E0 X itch - Quella eco (2)
K 0E 0Riohar€d - (1)
8 extra oofli,e. b

J m I . Courtright

Notes, The positions of the lines representing tee Longyear l`ormuie on the at-
tached graths correspond approximately o data given on name 8 of Field and
Mining Geology ., 1947p by Forrester o Measurements of core and rearing shell
diameters should be made in the field to determine the magnitude of error in-
volved in the use of standard data on core and hole sizes .
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Born M17 I RPO 10676 t

Dear Sir: I have to report the following progress on -------------------

Section ----------------------Town ----------------------Range --------------------

------------------------------------------County, State of---------------------------

REMARKS :



DRILL HOLE No .
Location Sec. T_ R State
Elevation Angle of hole Direction of hole

Pulled
Hole started Hole completed Casing- Left

Scale-1 inch=50 Feet
Hole drilled by Material classified by

Sludge Core Combined Analysis4 m41
a

Material o 0 0 Percentage Percentage Percentage
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April 18, 194.9

Mr. Jaws . , o; I dent
Sprague &- Henwood, Inc .
P. 0 . ;.
Scranton 2.* Pa .

Dear . Ross

I was glad to bear from you .

It is true that the e l work will soon be finished .
A Ground , however, we plan keep riling pretty t h c a 1v
unless conditions get too b Ad. I expect that will keep
One sueace and me undergroandZ?M going there .

A the present time we have no other definite plans, although
7w have several thing "cooking" and hope that somevning win develop .

have sent your letter around to those our organizatio who sight
have t d with drilling work and ( 1 have done i the past), I
have pointed out a our men the desirability keeping our drill-
ing work going a even a rate as possiblep for our mutual benefit .

I do no o when will get to New Yfark- again. 'out will
certainly try, to see you when I do.

'With beatt personal regards .,

Yours very truly,

1P. J . pot

D of

W. H. abel

. .Johnson.
L, F.. Hart

A

APR 191949
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De ,b 22, 1 , n p o was r a e diamond d .l
on ngha nyo v Utah . Drilling there s under the d r a .

p rv on of Mr. us l Anderson, geologist .

In 1945 the o a y, having m . ed over 150,000 feet of
churn drilling the a . g o the B .h Canyon porphyry oop e
deposit, decided a . p diamond drilling as a mean testing the
ore lying beneath the pit bottom -- too deep for open i mining,
This decision was apparently- based on the assumption that diamond
drilling would provide sample (1) at least equal in reliability t
the oh urn drill samples, .n (2) at a much l ewer cost . (In 1944 com-
pany .r stated t €at hr . drilling and, under reaming 1800
feet cost $20 .00 per foot .)

11,0 datoo 8 vertical holes averaging 1100 feet in dePth havO
been , • t . . The took e ou e d i fine grained somewhat
friable . . . h : . y, e chief ore mineral, s present
essentially as very e grains :n thin ‚ i e disseminated
through e rook matrix.

The drilling, .n a a Boy .e Brothers, t accomplished
with a gasoline powered U e Strait Line "Long ea hydraulic -machine
operating wo 8 hour shifts per day .

.o . are , ed a ad drilled size (3-9/16#)
for i feet, then oo-t i hued through the standard sizes, ~X, BX and

e latter being- the minimum .z used. Soft friable ,one
frequently encountered heave a tendency t l : an "sand up, the bolls .
When this occurs, the hole e ented .f the caving continues, the
hole s a e , As a rule, a 60 feet t o the maximum lengt of hole
ex , . . a' the bit by cement casing .

The average rate dean 1 feet per drill shift .
Water , used a e rate of 400 gallons per hour of 1 . a

(120 ins; ) e . pumped to the bottom of the
hole t o the rods, then "grouted" i s 400 lb . pressure produced
by a Royal Bean - pump and applied b Y-inter through the rods a the

the cement cola. The i, . report, this method " e more.affective than .l method n supporting e wall of e hole .

W. R. ,.
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. Anderson stated that .a some cases :€ ran high in the upper
halt of hole d low in the the .o half,, producing, a average assay
equivalent the average core assay, These results were due, h be

. ., to variations in the nature s the copper occurrence : n the
upper portion h sulphides wore disseminated mainly in the m . ni

x, in the lower portion the sulphides were present more often in

. .* Ring - - D ; r 9, 1948

A 10 toot rigid type core barrel . In use a present .. 1111'r
Parks ., foremen, stated that non-rotating type barrels d a discharge
bits, had been a without noticeable Improvement- In core recovery .

The g , . tends cause short b ti oks w o ad three foot
pulls are frequently made, "'lodge runs .r normally held t feet or

lodge settled In a 12 foot long, 3 baffle,, a ~ 200
g 1 n tam designed to provide an ,q. upgrade on the semicircular bottom
from intake t overflow end . Filter tests overflow determined
the i lose t negligible, d g Mr . Anderson. sludge
i dried e drill in a oven heated by a coal fire . The sampler
relied upon to see a the sludge s no overheated, A rough measure-
ment the volume wet sludge (num.' 3-gallon bucket) used
to approximate recovery the drill . Re over 100% indicate
that 't n.t ceasing required .

The average sludge recovery for 8000 feet of drilling I re-
ported be This unusually high percentage s somewhat misleading

el , a, .u the •a that the drilling , in wet, caving ground
(holes make a much as c , . . and recoveries often run over 100% .
This it h h i Ignore. i the calculation o average recovery
tends balance of low e ver . obtained elsewhere in the hole .

Core rooovery for the 8000 feet is reported to be an average
of 4ep on. a linear basis*

core

1 core recovered (with the on off` specimens taken
25 foot Intervals for h files) s Ground for assay . In calculating

p ht of the cad used .e thant assay the aotual weig
h . a . riw i ; however, n cases of over 100% recovery, the

o cal weight Is, used,. The core and the corresponding s . assay
a rarely equal; vain : s great as 80% are reported . However,
Over . full length of the hole the two quite often average up rather .
ozel . Results r holes were ll
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quartz ms veins and were therefore more likely to be recovered in
the Owes while the intervening low d waste material would be
ground out and , : h sludge,

averageThe ; c r a of h ore, 2 .465, c er i . in
past mining d milling, ar t . , is used i oe.lo lat n core and
sludge recoverles,

Contract prises per foot were n available ; however, t t was
learned that the maximum (': over 1000 feet) . $3,50 per foot, and that
the average for all sues and depths is less than 5,00 per foot .
Cementing Q4.75 r hour), including 0 per 1b .
ao . . - t a about R .25 per hole drilled . Reaming ($2,00 per
.foot 0 $$i .' AX) averages about ., per for o ' hole drilled, ss m
n $4 .50 as h bas aura per foot drilled, e total average i ec -
o would $6 .25 per foot . i does not in l de u h items as roads,

moving drill, wit supply,, sampling, laboratory, assaying, en in ri
and supervision . A figure for these w n available*
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DIAMOND DRILLING CONTRACTORS AND MANUFACTURE:$P
Phone 6 -8555 1321 South Main L

SALT LAKE CITY 4, UTAH

FvRAUGUST 6, 1948

_ AMERICAN SMELTING & REFINING COMPANY
PACIFIC NATI ONAL LIFE BUILDINGG ~a g mod. ~.~
SALT LAKE CITY, UTAH OCT 2 @ t `~

ATTENTION : L, M . HART

GENTLEMEN :

N ACCORDANCE WI TH OUR RECENT TELEPHONE DI SCUSSI ON CONCERNING THE DEEP
HOLE DRILLING AT THE BINGHAM PIT AND YOUR REQUEST THAT ADDITIONAL INFORMATION
BE ADDED TO THAT ALREADY FURNISHED I N OUR LETTER OF AUGUST 4 TO MR, J, FRED
JOHNSON, WE HAVE DECIDED TO REPEAT THE ENTIRE SUBJECT AND ELABORATE ON THE POINTS
IN QUESTION,

I . AQUAGEL IS USED TO KEEP CASING FREE AND TO CLEAN HOLES
OF SAND AND OTHER RUNNING MATERIALS, BUT NOT FOR DRILLING
PURPOSES, SINCE RECOVERY OF SLUDGE FROM THE AQUAGEL
SOLUTION WOULD BE EXTREMELY DIFFICULT,

2 . THE ONLY CEMENTING MATERIALS USED ARE CALSEAL 120 AND
LUMNITE, WE USE ONE SACK TO FIVE OR SIX GALLONS OF
WATER AND ADD TO THE MIXTURE FIVE OR SIX DOUBLE HANDS
FULL OF LUMNI TE CEMENT TO IMPROVE THE DRILLING CHARACTER-
ISTICS OF THE CALSEAL, LUMNITE SERVES NO OTHER PURPOSE,
ALL CEMENTING IS DONE BY THE PRESSURE GROUTING METHOD,

3, ALL HOLES ARE APPROXIMATELY f,2O0 FEET DEEP AND ARE
DRILLED SIZE X UP TO 200 FEET, DX TO ABOUT 6OO FEET,
AND ARE COMPLETED SIZE AX,

4, CORE RECOVERY VARIES GREATLY, FROM 2(J% TO 80%, DEPENDING
UPON THE CONDITION OF THE GROUND, To DATE CORE RECOVERY
HAS AVERAGED 41A %,

5 . RETURN WATER CONTAINING SLUDGE IS RUN THROUGH TWO BAFFLE
BOXES AND THE SETTLINGS DRIED IN OVENS, SAMPLES ARE
TAKEN EACH FIVE FEET OR ON THE PULL ; IF THE PULL IS LESS
THAN FOUR FEET TWO PULL SAMPLES ARE ADDED TO MAKE ONE
SLUDGE SAMPLE . CORE AND SLUDGE ARE RUN SEPARATELY FOR
ASSAY PURPOSES, AND BOTH CORES AND SLUDGE ARE PULVERIZED,
THE ACCEPTED STANDARD METHOD IS USED TO DETERMINE THE
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RELATIONSHIP BETWEEN CORE AND SLUDGE . IF GREASE IS USED
IN DRILLING ALL SAMPLES ARE WASHED CAREFULLY BEFORE ASSAY .

6 . A COMPOSITE SAMPLE IS TAKEN FOR EACH 50 FEET OF HOLE DRILLED
AS AN ADDITIONAL CHECK OF INDIVIDUAL ASSAYS .

7 . WHEN DRILLING THROUGH QUARTZITE AND OTHER FORMATIONS WHICH
HAVE A SUGARY CONDITION, IT HAS BEEN FOUND THAT SLUDGE VALUES
ARE EXTREMELY HIGH I N SOME INSTANCES DUE TO THE MI NER4 LI ZATI ON
BEING WASHED OUT OF THE ROCK, HOWEVER, THAT CONDITION IS NOT
CONSISTENT AND PROBABLY ONLY 55 OF THE TIME DOES THIS HAPPEN .
IN OTHER MORE SOLID FORMATIONS ASSAY VALUES BETWEEN CORE AND
SLUDGE'ARE VERY CLOSE, PARTICULARLY SO WHEN THE FORMATIONS
ARE SOLID AND THE MINERAL DOES NOT HAVE A TENDENCY TO WASH
OUT OF THE CORES . WE ARE INFORMED THAT TO DATE NO SET PATTERN
HAS BEEN ARRIVED AT FOR THE ORE BODY, BUT THE RESULTS ARE
CONSIDERED VERY SATISFACTORY . IT MUST BE BORNE IN MIND THAT
IN ORDER FOR SLUDGE AND CORE ASSAYS TO CLOSELY APPROACH ONE
ANOTHER THE DRILL HOLES MUST BE KEPT IN A WELL CEMENTED CON-
DITION AT ALL TIMES I N ORDER TO AVOID CONTAMINATION OF
CURRENT SAMPLES FROM PREVIOUS DRILLED AREAS .

8, WE HAVE FOUND THAT IT IS NECESSARY FOR OUR DRILLERS TO
CONSTANTLY CHECK AND SUPERVISE THE COMPANY SAMPLERS 13ECAUSE
ALL OF THEM SEEM TO HAVE THE TENDENCY TO BECOME CARELESS
AND IT IS, THEREFORE, OUR ASSUMPTION THAT THIS WOULD BE
THE CASE WITH ALMOST ALL DRILLING OPERATIONS WHERE THE
COMPANY DOES NOT HAVE AN ENGINEER IN ATTENDANCE AT ALL TIMES .

9, EXPERIENCE TO DATE HAS INDICATED THE DIAMOND DRILL METHOD
WHEN USING THE SAME PROCEDURE AS AT PRESENT PRACTICED AT
THE BINGHAM PIT TO BE CONSI DERABLY CHEAPER THAN CHURN DRILL-
ING . WE HAVE BEEN INFORMED THAT CHURN DRILLING COSTS WERE
APPROXIMATELY $155,00 PER FOOT, WHEREAS NET DIAMOND DRILLING
COSTS TO THE COMPANY HAS BEEN LESS THAN $9 .00 PER FOOT
TO DATE . AVERAGE TIME FOR A 1,203 FOOT HOLE TO DATE HAS
BEEN TWO MONTHS, BUT ON ONE OCCASION THE TIME DID EXCEED
TWO AND A HALF MONTHS,

WE TRUST WE HAVE COVERED ALL OF THE REQUIRED POINTS I N THE FOREGOING,

YOURS ERY TRULY

R e T, GOLDSWORTHY'

RTG: eG



EASTMAN O L. WELL SURVEY COMPANY

€ ; b 12, 1948

a st iv s%ft
io n neltth s d Refs- ni o ,p y

NO. & 2229
Tuasong Arizona

Dear Mr . Wilson:

This . i S ply to your lefter of Jinta_€ 9 requesting • y information
tie might have regarding surveying and chi re tianmal drilling of diamond
rill holes . groin your letter take i that r Co r gh is now
tatio e i you Southwestern , MY!= Fortunately he was with us

in the Garbutt Mine at Los vil ie :yen we made a survey of the three drill
holes in that .ovation, A the time we shoved the equipment t . ourt
right n demonstrated to hi axes simplicity of its usa,

em enclosing o Catalog No . 46, InatTuction Booklet No . 453 dealing with
the Single shot Instrument, m price list or o service, and a separate
instruction sheet Or the Inside single shot survey instrument, This 1 1/2
diameter machine is the one which we used in the Garbu t Mine, Knee the
diameter of the drill hole was 1 7/8" . 1 am also enclosing copy of the
Spey report wh ch was submitted to Mr . tandwehr Mar completion of the
survey operations the u t pine

There are certain limitations in the use o this sin: le shot m hine oh
I Mull mention;

.* Direction i obtained use off` a magnetic compass . If
any c material present very near the point at
which a reading taken, the compass will attracted
andd the directional reading will be erroneous . Magnetic
material will not affect the , c . n i reading however . r

2, It the holes you are drilling are over 1 7/8" diameter
the use of our achine will necessitate the construction
o a special thin wall barrel since will notice s
the machine normally run In a 2 diameter bar ,

3 . a thin wall protective barrel is used the hydrostatic
bead of the water In the drill b+ shouldd be do rm ,
since the collapsing strongth of this thin section is not
too great .



!Wilson, .2 . .I

4,. We r com, a that a nearly 0 possible our ach be
:um on the drill rods - Insure j ai . doing -the machine

the hole . this s sita a round trip o the rods
for oh a q

n aoke r . s estimate should b made of the time required to
the rod i the greatest p, since o= regular

33 minute contact run watch y not provide enough de . time,
,f s *o we ih a 66 minute watch for this
J Oe4

Throughout our literattwe you will find the word "drift"as a i .i e r r ~
e€ ees, I b l eve geologists no call use the word

inclination to coat angle from h ri t e Thus "
car : t aqu•- 600 inclination Prom borizon W,'

are not at present able to assist you r the directional drilling of
small. size iameter drill holes. I atea sure on will be interested in

. He e ,Og -looking, over the direct' c ai .‚lli tools i our ‚ r rtt 1
you will notice they are all of quite large diameter for use n oil
wells. If. to review the lit6rnt re you are t sted
In our er~Aces, we ww~`ud pr cl W a titter from you :__vi al the

t I ;rvesting, the, in It be mostlocal conditions and suggesting
satisfactory or your rir. the instrn tint, alt, that time its oil more
nearly you n accurate estimate o : . the cost for speciall • ui ent.

Yours e gx7 '17

Chief 8urvr y ginee

JMVIbu
Ine o

coy ~ h



Mr . Landwe r

AMERICAN SMELTING RE INX OPEN'
WOO= Arizona

D944 .6, 1947

AIR 1 A I L
Placeive

DEC 18 1947'-1---
R a tea. ; .rdMr.

w
asurveyina DiamOnd Drill Holes

Dear Mr . a ,

When you were Tucson recently you inquired about
non h above subject . have now ed

our files a : our exploration library an have the following
for your consideration.references to sugggest

: . 7 . Long e a company has o $ with the : s -
r f Engineering ,. ie . L.' ary . York, oel

mimeographed pamphlet titled "Bibliography of Diamond Drilling"
and dated `an . ry, 1947, A , 1.1 n list given gages
28-31 i us v . e pages name 44 different papers amring
directional drilling and borehole surveys at mny properties

man r a g~and b methodsg, Which
tee hn

"mining Tee o . : of January,, 1946 and published by

(1) nt . .rte d drill :

By Sampson & Griggs$ see Page 3*

(2) osome Problems Involved in the Inter-
pretation of Dimiond drill hole

k .pltn and
By Collins see Page 17,* ..

t rv and Controlling Diamond
drill 301001,
MOO

nti of Oil-Nmll Surveying

the M ,ni , nd' t ''a
By Riothay



Drill Rol$$, Doe, 162

V

Yours e y



The i''orthern Tiller June 26, 1947



Salt Lake City, Utah
May 26 , 1947

Mr. W . H . Loerp bel, Manager
' M. ng Det artme

American Smelting and Refining Co .
120 Broadway

New York

IA OND DRILL CO -BA

Dear it :

Pursuant t your letter of Way 2, 1 have today
received from Sprague and Hen wood the 1 - EX and 1 - AX
special core-barrels for the account of Boyles Brothers
Drilling Company, and have today turned them over to that
company.

~ e will currently receive reports on efficiency
of these core-barrel and will advise

Yours very truly

JFJ ,IFS ,.- J FRED JOHNSON
." cc: R €•`an 5.+1.we hr

SEZelenkoW

JHGou1 trlgh t

VV, R. L.

2 7 1947

~d F
I_`` ICI



al t Lake City ., L
May go 1947

r s IV . H. Loerpabel Manager
W-An ng Department
American Smelting and Refining o . .
120 Broadway
New York 5 , New York

A ON D DRILLING --- _

Dear Sir :

Pursuant to your letter of t e 2nd to Mr . La .wweh ,,
at tach copy of letter of h 8th from C . Lo Li dhe ,, Manager,
ogles Brothers Drilling Co . and co py € f order for la a-'ad AX

c reba rels for 8o les Brothers account . 3ii1 advise on
experience with the core a el in the field, probably at
okomo .

Yours very truly

3'F'S-ES T. FRED JOHNSON
c : RLa dw hr

DJP pe
S ele v
J Dour rig

' . R. L .
MAY 12 1947

Received

MAY 197', a e Fi~•
An d ,

Note Hand i -_ v I A



BOYLES BROS . DRILLING COMPANY
Diamond Drilling Contractors and Manufacturers

1321 South Main
Salt Lake City Utah

a 07 P Y May 8, 1947

.u
Mr . Ja Fred Johnson
Manager of Operations
American z l in an ' efi t g Company
700 Pacific National Life Bldg .
Salt Lake City, Utah

Dear Mr . Johnson-,

Thank you a lot for sending the information on the Series
Core Berg 1, manufactured by Sprague and Henwood Inc .

After studying the out and assembly it would appear to
to b a vet efficient core barrel as 'Ear a core recovery i
concerned although may retard the dr 1lin7 speed somewhat.
W would like to buy a couple of these core barrels to test out
on your work a .oko a,, u for the ream € t .e t w are manuf c -
t rers of drill equipment ourselves, I am not quit sure that
eau and } nwood Inc . will sell to us direct, never having

been e customer of theirs before . In order to :v ial possible
delays we weld very museh appreciate if it would be possible for
you to order these barrels from .Sprague and Benwood Inc . and
harp them to us . 'we would like to have them sent to &1 t Lake
to look them over before sending them o to Kokomo . We would like
to have a five foot AX and a five foot EX core barrel complete with
blank bit and shell . Both with the scan- and bit and core tube shell .

Yours very truly

/ C . L. i dhe

. . L .
MAY 12 1947
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May 90 1847

r `e d
0; Box 446

Scranton 2 . Annsylvania

R f r i j your Bulletin ,'175, "Series
tti Double Tu. . err l" o,

ease ship express and bill the writer fbr*.

I - 51,E. Series " Double Tube Gorabnrrel,
complete with Standard :n: Tube Core
Shell and blank Sit for Standard Core
Shell, shown on Page 3- of the Bulletin,,
being parts 15 1 It , 15017v 150210
15025, 15029, a Q

5 A Series :€ Double Tube b 1,
complete with Standard Inner Tube Core
Shell and Blank Bit S n d Core
S ell as shown Page the Bulletin,
being parts 160020 150100 150180 16022,

150300 1503a,

Yours r truly



I

Diamond Drilling at the Hollinger Mine

By

W. ROY DUNBAR

Compliments of

E . J. LONGYEAR COMPANY
MINNEAPOLIS, MINNESOTA
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*Chief Geologist,
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Compliments of

E. J . LONGYEAR COMPANY
MINNEAPOLIS, MINNESOTA
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AMERICAN SMELTING AND REFINING COMPANY
MINING DEPARTMENT

120 BROADWAY, NEW YORK 5

W. H' . LOERPABEL
YMANAGER

AIR MAIL

Mr. W . R . Landwehr, Chief Geologist
American Smelting and Refining Co .
700 Pacific National Life Bldg .
Salt Lake City, Utah

May 2, 1947

DIAMOND DRILLING
COREBARRELS'

Dear Sir:

When we were in Leadville you will remember that I raised
a question as to whether we were using the most up-to-date
corebarrels for maximum core recovery .

Attached hereto is a copy of Sprague x Henwood's Bulletin
#175 describing their Series "M" Double Tube Corebarrel .

I understood from Mr, James A€ Ross that these corebarrels
can be obtained from Sprague & Henwood, Box 446, Scranton 2,
Penna .

It may be worth your while to look further into the matter .

Yours very t ~,

W . H . LOERPABEL

Encl .

cc: JFJohnson , w/encl ., A/M
SEZelenkov, e' 9 ~s
DJPope, r, 9 fi
XHCourtright, n ' ti

. L, .
m1AY 5 1947

PAR-ftAE E(fi11fJ1idLa o•

,,t,
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SPRAGUE & HENWOOD
SERIES "M"

DOUBLE TUBE COREBARREL
BULLETIN No . 1 75

ROLLER HEAD

HEAD INCREASED

CORE

RECOVERY
OUTER TUBE

.

INNER TUBE
CORE SHELLINCREASED

DRILLING

PROGRESS

INNER TUBE `1

REAMER SHELL

CORE LIFTER-

BIT

r

Manufactured By

SPRAGUE AND HENWOOD, INC .
Main Office and Factory

Scranton 2, Pennsylvania, U. S. A.



SPRAGUE AND HENw00Df INC., SCRANTON, PENNSYLVANIA

SERIES "M" DOUBLE TUBE CORE BARREL
Acknowledgment is made to Dr . Stanley
A. Tyler, Professor of Geology, University
of Wisconsin, Madison, Wisconsin, not
only for his contribution to this pamphlet,
but also for the assistance rendered by
him in the design and development of the
Series "M" Coreborret.

It is a foregone conclusion that the
primary purpose of diamond drilling
is the recovery of core and, therefore,
the percentage of -core recovered as
a result of such drilling should be as
large as possible .

In his recent paper on "Diamond
Drilling in the Marquette District -of
Michigan with Emphasis Upon Core
Recovery",* Dr. Stanley A . Tyler, Pro-
fessor of Geology -at the University of
Wisconsin, Madison, Wisconsin ., has
the following to sexy about "Core Re-
covery :-

"The amount of core recovered
per unit footage drilled, or the
percentage of core recovery, is
dependent upon three factors :-
I, the character of ground; 2, the
type of equipment used ; 3, the
drilling practice employed. In
any given case, the last two fac-
tors may be varied. When a hole
is once located, however, noth-
ing can be done to condition or
change the type of ground the
drill is to penetrate . It is, of
course, common knowledge that
fractured, porous, or soft ground
is difficult to core, whereas mas-
sive ground free from fractures is
relatively easy to core . This sit-
uation has led the average dia-
mond driller to attribute low core
recovery to the nature of the
ground, without giving any con-

sideration to the other factors. If
it be granted that the chief pur-
pose of diamond core drilling is
to recover core rather than to
make hole, then the basic prob-
lem becomes one of determining
the physical drilling conditions
which are necessary for coring .
The wedging or blocking of core
in the core lifter or inner tube is
the chief factor which terminates
the formation of core. If drilling
be continued after such a block
develops, no core for the foot-
age so drilled will be recovered,
andd some of the core formed
previous to the block may be
ground up. Thus, equipment as
well as drilling practice which
tends to minimize the -chances
for core to block will increase
both the core recovery and the
length of the run."

It was with this thought in mind
that the Sprague & Henwood, Inc.,
Series ''M" Double Tube Core Barrel
was developed. The Series "M" Core
Barrel is a double-tube swivel or ball-
bearing type core barrel. The inner
tube in this type of core barrel is sus-
pended upon ball bearings, the the-
ory of which is to free it from rotation
of the outer tube . Actually, however,
the inner tube probably does not re-
main absolutely stationary while
drilling is in progress, for frictional
resistance in the ball race, and other
factors, may cause it to rotate slowly .
However, -even the slowing down of
the rotation of the inner tube is a very
important factor in decreasing the
amount of grinding and blocking of
the core within the core barrel .

*Engineering and Mining Journal, Vol. 147, No. 2, February, 1946, PP 119-121 .

r
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SPRAGUE AND HENWOOD, INC ., SCRANTON, PENNSYLVANIA

PARTS FOR SERIES "M" DOUBLE TUBE COREBARREL

--- - -------------- - - - ------------------- - ------------------------- ----------- ---- M I

M-2

NAME OF PART S b l
PART NUMBERS

ym o
EX AX BX NX

Head M-9 15001 15002 15003 15004
Outer Tube 10 Ft . M-1 15005 15006 15007 15008
Outer Tube 5 Ft . M-1 15009 15010 15011 15012

Inner Tube 10 Ft . M-2 15013 15014 15015 15016
Inner Tube 5 Ft . M-2 15017 15018 15019 15020
Reamer Shell M-5 15021 15022 15023 15024
Core Lifter M-3 15025 15026 . 15027 15028
Inner Tube Core Shell

(Standard) M-4 15029 15030 15031 15032

Inner Tube Core Shell

With Extension M-7 15033 15034 15035 15036
Blank Bit for

Standard Core Shell M-6 15037 15038 15039 15040
Blank Bit for Extension

Type Core Shell M-8 15041 15042 15043 15044

3

M-9



SPRAGUE AND HEN WOOD, INC., SCRANTON, PENNSYLVANIA

With the ordinary type of ball bear-
ing or swivel double-tube core barrel,
the core lifter is located in the bevel
part of the diamord bit, which is at-
tached to the outer tube, and the
inner tube terminates above this core
lifter. The blocking of core, which al-
ways causes grinding and loss of
core, nearly always takes place in
this space between the face or cut-
ting edge of the bit and the bottom of
the inner tube .

In the Series " "Core Barrel, the
bottom of the inner tube is equipped
with an inner tube shoe or core shell
and this shoe extends down as close
as possible to the face of the bit. The
core lifter operates inside this inner
tube shell and since the core is al-
ready in the inner tube when it pass-
es through the core lifter the tendency
to block is reduced considerably .

The ordinary type of core lifter, as
used with the standard ball-bearing
type of core barrel and which oper-
ates in the taper of the standard bit,
frequently tilts or cocks to one side,
particularly in broken strata, -and
very effectively blocks the entrance to
the inner tube . In some cases, the lifter
will rotate with the bit and either
grind the softer portion of the core or
tear off angular pieces from the
harder phases which will eventually
cause the core to block in the inner
tube. In the Series "M" Core Barrel,
the core lifter which operates in the
inner tube shell attached to the lower
end of the inner tube -consists of a thin
211x-degree taper, fluted spring-type
lifter similar to the standard type .

Since the core spring has only a
21I2-degree taper to work in, and is
attached to the inner tube which ro-
tates slowly if at all, the spring re-
mains oriented at all times and oper-

ates satisfactorily in both hard and
soft ground; thus the tendency to
block or grind core is almost entirely
.eliminated in the Series "M" Core-
barrel .

Two types of Inner Tube Shoes or
,Core Shells are available for use with
the Series ""M" Core Barrels . The
only difference in the shoes is that the
one has an extension on it of a very
thin metal, the effect of which is to
extend the inner tube almost to the
very cutting edge -of the bit. 'Either
type of shell can be furnished -as de-
sired .

The Series "M" Core Barrel has a
female straight -wall bit, which is con-
siderably longer than the standard
type of diamond bit. A short reamer
coupling in which stones may be set
to maintain the gauge of the hole is
also furnished. The inner tube ex-
tends through the reamer shell .

In order to remove core from the
Series "SM" Core Barrel, it is neces-
sary to remove the diamond bit and
then take off the inner tube shoe or
shell from the inner tube . It is for this
reason that a long bit with -a female
thread is necessary.

The Series "M" Double-Tube Core
Barrel can be furnished in all stand-
ard sizes . Cast-Set Diamond Bits and
Reamer Shells of both the hand-set
and insert type can be supplied upon
very short notice .

The results obtained through ac-
tual use of this new type core barrel,
as compared with the use of the or-
€dinary swivel-type double-tube core
barrel, fully justify the confidence its
designers had in predicting a far
greater percentage of core recovery
through the use of the Series "M"
Core Barrel .

0
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

March 10, 1947

Mr. W .R .Landwehr, Chief Geologist`
American Smelting and Refining Co .,
700 Pacific National Life Bldg .,
Salt Lake City 1, Utah

SURVEYS

Dear Sir :

Thank you for your letter of March 5th, with
which you sent the copy of the Eastman Oil Well Survey
Company report on the survey of some diamond drill
holes at Leadville .

Up to the present time we have been doing our
own surveying,and it has been accurate enough . However,
we do have some work coming up where we may desire
something more elaborate, in which case we shall keep in
mind this Eastman Oil Well Survey Company .

Your v truly,

DJP:blc D. . P

P4JNU'4G DF-PAR F-14 ENT

MAR 1 3
. . I N~l? I H ic- i ~j ~ ~iyrl File

w . .L. 1
MAR 13 194i

D,crr;~y,Fz,d 8~0 ~ l4"



Mwoh 5,* 1947

Mr.. D, J . Pope 0, lwm,,rer
Southwestern rig Department

i an Smelting &' Refining Co,
P, 0, B 2229
meson, t

De" 5€ i

Vle weentUr employed the rastrion 0-1.1 Well Survey
o L to s so diamond drill holes for us i Le d-
. and •h it a wk • so Lief tcar that I thought it

X11 ^ o call ‚h e ea r txo your attention in a have
surveying to do

There, s n' h r , h a copy o .r their re-port
on fh6. eue o drill holes I and ,5 of the Gaebutt mine

address o he office in Denver is 1360 ear
Boulevard, P. 0 . Box 1500,,, Denver 1, Colorado . 11r, jo B#

do h, Jr. i ;aer,

`Very bra.,

B nd cc : J .Bƒ .rdoeh, Jr#

W. R . landvmhr



4

bru y 5, 19h7

E . J ., Long ear Coq a
1701 Fos 1a7 Tower
M+ . .ea o s 2, eso .

ntlen ; r

hi is to acknowledge the receipt of, and to thank
you for the 1947 edition of the "Bib ogapby of Diamond
Drilling I s

L: i

Very frog yours,

111, R . Land :hr
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~SURVE`~

I -ELI URVIE
o~~~~p1REET/0~j9`O

Q 9~ € GENERAL OFFICES :
1360 5PEER BOULEVARD . PHONE MAIN 71510 7

* P.O .Box 1500 € DENVER 1, COLORADO

November 13, 1946

Mr . IV. R. Landwehr, Chief Geologist
Amer . Smelting & Refining Company
620 Pacific National Life Bldg .
Salt Lake City, Utah

Dear Yr . Landwehr :

I recently received your letter of November 6th
in which you mentioned the pamphlet being pub-
lished by the E . J . Longyear Company . I have
just written a letter asking them to send me two
copies for our use at this office . I appreciate
very much your remembering my interest in learn-
ing something of diamond drilling methods and
letting me know of this bibliography .

Yours very truly,

EASTMAN OIL WELL SURVEY CO .

J . B. Murdoch, Jr .
Chief Survey En 'neer

MINING DEPi+. 1- T,"lF[gT
Salt Lake C'f`14'e

Received ' My attn :
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November 6, 1€46

Mr. J . B3enton Murdoc , Jr .
Eastman Oil Well Survey Go .
1360 Spear Boulevard
P . 0 . Box 1500
Denver 1,r Colorado

Dear Mr . Murdoch

When you were in Salt Lake you asked me to recommend
to you some good books dealing With diamond drilling . The only
one I was able to recommend at that time was Peale 1 s Handbook,
which contains the best general treatment of the subject .

However, the E . J. Long-year Company, 1701 Foshay Tower,
Minneapolis,, Minnesota, have just published a pamphlet entitled
e'Bibl .ography of Diamond Drillingf", and I would suggest that you
write for one for it contains references to all the literature
covering the subject .

Very truly yours,,

tL :si
W . R . Landwehr



November 6, 1946

E . J . Longyear Company
1701 Foshay Tower
Minneapolis 2, Minnesota

Gentlemen :

I wish to thank you for a "Bibliography of Diamond
Drilling" which I received today .

Kindly put me on the mailing list far any corrections
or additions that will be made in the future .

Very truly yours,

W. R . Landi ehr

' ?L : ci



iu:4y 15, 146

Eastman Instrument Company
Spear Boulevardd

Denver, Colorado

Gen lemea

I have been informed that your comp may po sib have
a now meth for wing diamond drill holes . If so, I would be
interested in knowing something, about the method and whether or
not you are equipped to make surveys .

Very truly yo $,

WRL si
a R, Landwehr
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