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September 29, 1960

 MEMORANDUM FOR: Mr. 4. F. Frost

LYON DRILLIFG COMPANY -

Mrs. Lyon called yesterday afternoon, apparently at the sug=
gestior of Mr. Shea of The Anaconda Company. She stated that she is
the owner of the Lyon Drilling Company, which has completed over
300,000 feet of core drilling ab Bulte for The Anaconda Company.

She considers her organization capable of bidding on any project
involving core drilling, and would sppreciate Leing placed on our
mailing list when such projecis are bhelng placed for bid.

She can be veached at either of two addresses. They are:

Lyon Drilling Company
Route 2, Box 99
Peoris, Arizona

or
Lyon Drilling Company

Box 7282

W. P. HEWITT
W?H:si




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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- NEWS ABOUT PRODUCTS AND SERVICES FOR EXPLOFATION

Fully Equipped Rig Can Reach
Remote Sites and Set Up Rapidly

LN B

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 LAY OUT 45
MILE ROAD THROUGH ALASKAN WILDERNESS

Longyear Maps Soil &
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 aveoid—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 Photeo Interpretation spe-
cialists subsequently produced maps
from aerial photos of the 140-square-
mile area (45 x 8% ), mapped and
described soils and vegetation, and
made mnine recommendations for
changes in the proposed route. Sav-
ings in fime and money On assign-
ments of this kind are often one-fourth
fo a half of conventional methods.

Engineering Reporf

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 stereescopic 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.

Amnalysis of the maps by Longyear
revealed facts on the general geology,
bedrock, soil, and description and
location of good aggregates which
will be nmeeded for road building.
Permafrost was found to be absent.
In spite of the large stream system,

Transferring of details from air photos to the base map is accomplished with
this optical insirument. This follows study of the overlapping photos with stereo-
scopic equipment to discern geclogical, soil and vegetaticnal features.
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Field checks by the photo interpre-
tation ieams are made fo wverify the
accuracy of delails obfained from air
photos. Here soil is being examined in
the area being analyzed for the rood.

the area was 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 pregented difficult clearing
problems.

Route Changes Proposed

After studying the area, Longyear
engineersrecommended ninechanges
in the route. Some of these shifted
the road from bogs or muskeg onto
well drained grawvel terraces clese
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 tobebuilt threugh
muskeg at one location would be
shortened by changing its direction
slightly.

The complete report, including
maps, was submitted to the Bureau
of Boads 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.




Drilling Indicates Source .

Trailer Rig for SOI.IHI America Has . o immeseth
Diesel Powered Drill, Pump Continued from Page 1

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.

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.

LA R

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.

With mast up and leveling jacks in Drill capacity is 750 feet with EW

position, the rig is ready for action. The rods, 675 feet with AW. The Long-
mast has a second, smaller sheave ’ ) g

wheel for the Wire Line cable, used to year “314” pump has a capacit}.f of
retrieve the core-bearing inner tube of 14 gpm at pressures up to 300 psi.
the Wire Line Core Barrel.

A few minutes after reaching its

destination, the Longyear 24" is ready

The variable-volume 535-RQ pump shown on the right enables the drill runner to drill. Its heavy duty components and
to control pump output easily as pressure and volume requirements change. The reserve power have made it popular

Wire Line Hoist is shown in the center.

Printed in U.S.A. 11-19-59

the world over.
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v Legend

Landform, estimated thickness and average
composition.

Knobs, kettles and ridges. This landform has greatest relief in the
area. Largely unsorted glacial #ill; 3% boulders, $% cobbles, 445,
gravel, 36% sand, 7% silt, some clay. Many fens and probably
several hundreds of feef thick.

Irregular and subdued knobs, kettles, ridges and hummocks.
Second in relief to HKR. Similar to HKR in composition and thickness
{possibly fewer boulders and more silt].

Uplond terrates, essentially smooth. Interbedded sand and gravel.
Rare boulders, 3% cobbles, 27% gravel, 68% sand, some silf,
minor clay. Up to 40 feet thick.

Lowland ferraces, immediately above present flood ond stream
meander belt, some sfream channel dissection, locally recenily
abandoned flood plain but not yet vplifted fo form terrace-edge
scarps. Interbedded sand and gravel. Rare boulders, 1% cobbles,
30%, grovel, 68% sand, some sili, rare clay. Up to 5 or 10 feet
thick.

Level-surfaced areas with kettles and kettle-like depressians and
some minor ridges and froughs. Largely unsorted #ll similar in
campasition and thickness to HKR, except for lacal, thin, surficial
deposits similar fo LU,

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

Level-surfaced areas with numerous ketifes and kettle-Tike de-
pressions. Similar fo LRK in compaosition and thickness.

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

WATER FEATURES:

Lakes, open water, without swamp or flooting vegetation.

Rivers and creeks. Most minor streams are perennial byt some are
undoubtedly intermittent; no differentiotion 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
takes.

Bogs, very litfle open water; water-saturated and thickly matied
with moss, grasses and lew brush; traversable on foot only with
difficulty.

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

SCARPS:

Correlated terroce—edge scarps. Number 1 is topegraphically
highest and occurs in northern part of the area. They decrease
successively in elevation fo the lowest, number 5, at the southern
end of the area.

Uncorreloted scarps. Usually of lesser height than the above.

Read
Proposed road
Bridges
Irrigation dilch

Gravel pit and borrow pit

A e} X A . e
Railrood Mile Bench Bidg. Trail
marker marks

This is a portion of one of the eight soils maps made
by Longyear for the U. 5. Bureau of Roads. The doHed
fine shows one of nine changes recommended in the
roule. This change would shift ihat porlion of the high-
way o a hetter drained, meore favorable location.
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SPRAGUE & MENWCOD, INC,
P.0. Box 6LE
Grand Junction, Colo.

April 12, 1957

?le E.ea ?o En‘i’.@isﬁﬁ@

efo Nosrthern Peru Mining Corporation
Casills 219

i.ima, Peru

Dear Sigg

A copy of your letlter dated Merch 27, 1957, addressed to
?. L. Y, Hart, Americasm Smelting & Refining Company, concerning your
deiiling probliems on Cochavars Drillimg has been forwarded o this
fTice “v Mp. James A Rose of Sprague & Hemwood, ine. for reply.

You have inquired conecerning the possibiliity ef using 2 mud
driiitng fluid instead of water and from the information you have given
in your ietier we beifeve thel a conitrolled mud driliing flaid would
be of grest bhemefit to you.

A? present we are using such fluids on 2 iiing project for
Bear Creekt Minling Company at Fureka, Uigh, where dr ing conditions
sre somewhat similar to ihose vou havs degseribed. ¥We are using come
preiled mud filuids on other projects alse and in every instance they
have ajded im overcoming many driliing problems, The benefiis we have
experienesd srey greatly improved core recoveries, better hole condie
2ions wnich hes resulicd in congiderably less monedrilling time, and
considerably iess trouble with eaving formalion conditions. Deiiliing
time {m which hole progress is made hep increased gresitly hegauze of
iess iout time from phuek tools, less reaming and casing, and less
gementing iize. In fact hole completion time ueing mud hes been
considerably lass ihem when using water as the drilliag fluid. As
statsd adeve increased core recoveries have given our customer mush
move informaiion from heles deilled than previously was obteined using
water ond 88 we sil realize this i3 the: purpose for which holes are
drillad.

in our opereiions we are using comparable equipment to thati
which you have in mind as indicated in your letter.

Our practice is to collar our holes with a 5 578" size trie
eone rolier bit. This size is cerried only so far as necessary 10
placz & conductor pipe through loose surface materials or if the hole
is gollared in bedrock then for 3 or I feet., The cellar conductor
pipe is fitted with @ "T" so thet the drilling fluid may be returned to
the mud pits or mud tenks.

The =mud pits or mud tanks arez uswally of 500 gallen capacity
or inrger snd ofien we wse 2 pits. The lerger cepaeity pits are betier
for sedttling euttings from the driliing fluid. With mere settling of
eetiings we have less wear in our pumps.
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We then contipme the hoile using 8 L 1/L% size tri-come rolier
uit, sometimes thz L 34" size mey be used and cccssiocnally st dapih we
recane o 5 sige of 3 7/87, We fiad that the It I/W" size s usueily the
begt for sanciration rate and bi¢ 1ife. We have found that wsing
gmatier size than I I/M" reduces bit 18fe because apparently the beariangs
inn the smalier gize roller hits are not sufficiently strong to give
proper bit 1ife,

The It 1" size is esrried to the depth at which & core is
degired,

in this nonecore driliing we have been using standerd dimnond
ng equipment. We mormally use an "N¥ size rod. Somelimes we have
BY® nize rods and cccasionally we hawe used "NW' peds. AL other
ro possible we use = "PK" size reod., The "PK" rod is the largest
est and in rolles bit service gives the best performance. It
gd that with the heavier rod and more weight you eblsin better

wever, in our norma! operation we use an "NT size rod. We

t wost advantageous 2o use drill collars sbove the bitg or i7
5 arz not avellable we run at least 30 feel and sometimes 50
£ "PK® reds behind the bit before reducing to "N° rods. The
remainder of the drill %ecels will be ¥ pod sige. It is of great
sdvanisge o have as mech vzight as possible near the Dit and it ig for
this pursese that heavy driil goiisre are used when availabie., In &

i 1/4% size nele we wili prem 2 1727 drill cellars wheres possibie benpind
the bit. Ye may run 2 or thres of these gecllarsg. Arx siated sbows,
ingsbead of 4drill coliars, we often wili use PH rodsg.

inmne-core 4rilling we will use either a oud pump or a Bean L35
pump. The sapacity of the Bean 37 i3 35 galions per minulte and tha
capreity of the mud punp is approximately g? galieng per ainute., The
grester woiume of fiuid iz helpful and betier progress can be mude with
the iarger capediiy pump; however, we ac usy the smallier capaniiy pump
vapry often becsusze thig is the standard pemp which we use for sore
driliing and we Pind that for core 4ril’ing the 35 gpm pump is much more
guitable ihan the mud puwrp. We believe that you weuld have very little
zyeeess uwsing 2 smeller capacity puwp than 2 35 gom wnit and we wouid
suggest ihel if you have 8 iargsr vapec iy pump svailable that it be
used for thz monecors driliing.

Afier the hole iz driiled 1o iLhe depth st which core driliing
is vequived, we then continue core drilvingusing either s isrge serisg
2 3/hY = 3 7/8" eore barrei or sn NMX siie core Harrel. Where the large
series ¢ore barrel I3 used we wiil comiinue the drilling withowt casing
the hole if nole conditions will peymii such practice amd where we have
been using driiliiag Tilwids we {ind thatl often we cam combtinue withoul
casing, 17 we comtimue core driiling WX size, we may csse the hole off
with N{ casing and contimue using an WX size core barvel and usiag
driliing fiuids.

We wsually wee a standard WX double tube cere barvrel for cors
deiiiing when wsing mud driiiing {luids. We heve used the MXM barrel for
difflenit core vecovery conditions, but wefind that we ¢an use the MX
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deudis Ltube gore harrel with falely heavy drilling muds and obtain very
good resuits. Al times we have used a mud barrel in whieh the core
pareai le dosioned o earry wery hesvy drilling fluwids and §in 2 mud
barrel phe core cut s less im size thenm in 8 stamdard core barrels
tral is in the Wwmud type barrel a BX ecore will be recovepred mhe?@sg
wivk an M4 standard barrel w2 recover s standerd NX eare,

The driiling mud wsed will wary from 35 second viscosliv mud
w2 3 20 zecond vizcesiiy mud and useelliy the viscositiy wiil be im the
rangs of LF seconds. The required mud viscesity will e delermimed by
the hols fonaitions as wiil other properties of the drilling muad, It
shouid ne meniioned that the Tunciiom of the drilling fiwld is te caprry
sweiines Troen the heie, Lo prevent ca%ﬁng conditions im the hele, and
ia sem 28 L0 Drovent washing of the core so that the pergenisge of
sePe T v oAy he inercssed,

the prepsr drilling mud for say particular job
Belizve the zervices of az driliing mud eagineer
There sre go wany factors involved which must
erert.ine the proper composition of the driiling fluids
~f a anu enginesr are almest essentiai to okiain the
av arrticular sst of comditions.

Cur Comgany recognized vhis need end we Row hgve in our emple -

& @ sige “erermines Lhe aroper drilliing wud for sav a&fu“ BIET
R, w N ';H§%?6u$ Jnbe semtticred throughowt w “Eﬁ@ ares gnd we Tipd
et ‘ Joi regvires o garticulsr dpilling Fluid.
Tihe saterminetion of tho pmavcw gr:.iing fluid fer
2artisuiar jeobk ls made by thils und enginesr. Ve heve fouwnd
the proper driiliag Tiaid has ey ﬁevgiaaeﬁ b ithe mud en gin
this Tinid aan be wainisined o wha field ariliisc %2
seyiodic Shscks by ¢ -yt eur are pade ifo dei @”ﬁfu% i
i driiiin B Legeong or iF Ihs oroner Opl L
is being wa
The majoy prodlen i mud 4rillins iz ‘osi oireulas’
noie., Whem circuiagi vhen A1 iewe mreale 3 probic
speratioas w2 vy 1 wintinn gsirg opecinl meler:
often find thal o g gireniaticn and wen this
gondition w2 Lhen €o- ing ewen Lhough the sost of
ig greatiy ineressed b i the driling Tiaid, A%
we mav easze Lhe hele to Imirnte e pest oircuiatfon had
we de this wo find thet after zepsing and redusiang ihe hols
driil enly 2 faw feet aud ose circuistion agsin,
The enly protien we have ia ueiang sianda:d digmond drilling
eguioment {5 =hen we have logt ot w”na@ﬁa@a prosiems. We find that vhen
Jard d »

ig wube cpre barrels w2 do not have encugh
clearance bdeilween the imner and outer barrel o p@tﬁﬁ* ihe usz of
effective ilost cirsuialion matoviels. Vhen the problem ig serious we
then use a wud Lype barrsl which yiil perriy ¢he uve of lost sireulation
materinls anc very often cirzulation ean be restored by the use of these
matericls, However we [ind Trequently, particularly in the Zereka, Rah

using the stendard doud
he
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M. Le 7. Sntwiztils Se April 12, 1357
*f there is any furihes Informatioan whiech rou may desire, we
are most wiiliag Lo nelp you in any way possible,
I trust that yeu find the above of interest.

Very traly yours,
SPRAGEDE & HENWOOD, iNC,

(Sgd) Robert R. Carver
VWestern Manager
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Joy Vanufacturing Company
900 Woodland Avenue

Michigan City, Indiane
Appil 10, 1957

M?u 'i'..e Pa Eﬂ%%i@ti@
”hi { Geslogist
thera Peru Mining Corporationm
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i
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[y :3
&

We hevz been asksd v your Mr, L, ¥, Hart of your New York office to
¢ give you owr recommendatioms congerning mud and rogk bit
ot ihe Cochawars property as set forth In your letier of

re eontemplieting on uwsing a Hughss Type "G" core bit
1 /MPOID with driliing mud or using s Pugh2s 3 T/8" nons
% of 700 feet in a Tearhed canping

IT wvou are owob particular
eapping, then 7= WOWis ¢2 nand che use of L oisg
Rite. If nowsrer, vou reguire cores then the "o Ugghen cor2 big
should be wuwsed. 11 should be noted hewever, that in esing the "G" bit
a larger hole nast be driiled, and 2hiz tames the capuacity of the drill
and ihe pums.

'y interested in the cores from the leached
" . ~ n e B4 -.1;‘ 71”'?"" T%"ﬁ"‘:ﬁﬂ@ Tﬂc;’;

The reason we have stipulater Y WY Hughes Tri-Come rook hits 1@
becavee %mAL §@f§§€ﬁ§ﬂ? pit hz2 large dearings and stands up hetler
than the 3 7/9" and alse gives nere room in the hote for ezsier settiamg
of tre MY saﬁguﬁm

We gre assuming thet the rock te be deilled zan de cut economically wilth
the "G¥ bBit or Tri-Cone oiﬁg if however, ihe vock is too hard and
Wﬁiﬁ”ﬁ@ﬁﬁ and reasires considevable pressuare on the bit for econoemical
opersiion, then ihe drills thet you now have would nob be suitable for
spch driliing. Hzavier presgsures would require a larger drill, drill
pipe and drili collers.

The foyles r,~i2 puma thet you now have 13 of the small Siwmplex type and
egpabls of hendling only a light mixture of mud., 1¢ would appear to us
that for affacgcni operaiion, 8 Duplex mud pump of the Wheatley 3 /2 = §
size gshould be wuzed,

We would recommend the use of a 10 fi. drill collar sbout 3 172" im
dismeter weighing approximately 800 ibs., to which would be sttached the
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the Tri-Cone rnek bit or "G" core barrel and buched on the other end o
the N drili redg. For g sturdy drill strﬁagg 100 ft., of PK drill rods’
gowld b= used ahind the dpil! eolilar er "G" core barrel and them bushed

to N rods

The ?Jﬂw W« Spragee 3 H@ﬂwead drill iz not large enough for pock bit
ar?il g or eorieg & 4 3" diameter hole with the "G® bit to depihs of
TOO £2. The roteiing speed fs %oo fast for rock bit drilling.

The Sprague & Hemeood F138 with serewfeed swivelhead 1s large encugh for
thiis work, but ii should be equipped with en N2 Hy<draulic Oil Swivelhead
Tor weriable speeds and pregsures. Screwfeed Swivelheads are not
practical for rovk DIt drilling. The Joy 22<FD) deill with N2 Hydraulie
Swivglhrzad which vow 26w hsve will be guitable for this rock Bit drillineg,
the same Lype of dpeiil for rock bit drilling with nud on many

2 wonid nol be advisable {o wse larger than NX casing, 2s the above
drilis eovid net drili holes +c depths of 00 ft. weing 5 5/0" or
& 1/47 rock bits and setting h7 ID pipe.

1 to wse driiling mud with an X single tube core
gl roem betwaan thn cors and the 10 of the
5 p?@ " PRSSERS of the mud fivid. otier pz2sviie eculd be
hyr naﬁﬂg g dounizs ube eore barvel wilh & ight mixture of mud,
h often wge on one conirmei Jobs.

vicusly sieted, the success of roaek Bit deilld

enptirely dependent em the nature end hardness

g, For nr gonomicgal erpsvinent. we would first recormend the use
;Q” ri-Cone rock w8e I ihe rock cennot be cui secnomicellyv

one #it, %h@? orz would be ae advantege In trying the

ad paercl, wh we undzreliand are guile sxpensgive,

%«#mw@
R SR

If we ean he f eny fur
matier, pleat 3

& ev

& oy
e K

e
83

2ip o vour in connection with this partieular
£ - .,
v _

.4
G
L4
o0
ol
&
ﬁ‘» :’l

> - k) Py
Yowrs very truly,

SOV ﬂﬁWUF&CT?@?Nf COMPARY
Piigrgl

fagd) ¥, J. rgii, ¥or. Condract Drill Divisiom
WiP/et
se: Br. L.H. Hart

Americsn “melting & Refining Co.

Hew Yok, i, Y.

Copied N.Y. Mins Dspt., 5/8/587
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PACKSACK DIAMOND DRILLING

The attached memorsndum by Measrs. R. B. Sprague and

H., W. Pfeffer iz o gpod summsry

the Packgeck drill. This ougfic

of thelr experience im usimg

evidently is useful undew

eertain conditiong for samplimg near surface deposits. Since

I believe the drill might be adapted to meny esploration pro-

Jects, perticularly fer preliminary sampling, I sm distributing

it te those in chavge of our exploration offices.

{all wfatt.)
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Merch Z8th, 1957.

HEMORANDUR

IRTRODTETION

The deta iz this memorandus are h&sad on experience of
Asaxece Emploration Compeny pergomnel im the Lac de Rensy Ares
during the gummsr of 1936. Pavt way @hﬁ@ugh the su=mer sesson,
it was decidsed that » sumber 2f guestions could best be songweved
by shezt dismond drill bholesg, end im view of the difficule
tezrrain, the Packsack dismond dvill was chosen for the purpose.
Several groups of completely lnexperienced mem were @m@%@y@@
at different tinmes to ruam the deill, The men who bhad used the
chain saw which has an identiecal motor, neturally shewed up to
congiderable advemtage. The goologleal personnel whe ingtructed
the drillesra, had no previous exmperience with the Pachksack
Drill and no move tham the ordimary knowledge of drilliag
that the geologist obtaing by working sround dismond drills.
We did have the benefiv of beiog able to observe & muwmber of
experienced mon working wiﬁh the eguipment on adjgscent properties.

We intend £o tzy the Packssck Drill in ssmpling messive
sulphide outezope in sress of permafrost during the coming
sesson, and wae will prepare 2 mcworandum ou specisl pgmb?@m@
ehat we Bay enccuniser,

SWMARY

The packsack dismwond drill wes found ¢o be 8 very heandy
tool under certaim conditioms. ITts hest use ig where shorg
holes up to 100 feet are requived and where ceceess to the
drill site iz mot sasy.

ALl the equipment can be carzied by packboard wherever
8 man GEn w@ima The machine is 288y to operate by & two-man
cxew and & short tralning peviod is suffielemt.

Boleg drilied are 1-1/4" in dizmeter and the cove is
374" dizmatew, Recovery is 28 good &s ﬂ@z 2 ptendard “E™ coxe
machine. A good crew will drill from 20 to SO fest im & shifs,
Hater E@qwiﬁﬁ@?@%ﬁ are only one gallom per feot drilled undsw
favoursble conditicns. The welght of a1l equipanent depending
on ghe %&@@tgey of casing, Telay puwmps, ete. will be fvem 300
to 700 poumds.

EQUIPHMENT

The equipment uged iz mavketed by Packsack Diemowd
@rﬁl&* Limited, 1383 Heusmond Street, Forth Bay, Oagavic. The
. dxill is powermed by & Mall chalnm saw wotor and it uwses 2
transzission head built by Packsack Diamond Drills Limited,
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Packsack Brillimg w & = Mawreh 48, 1957.

The equipment, xeady o opexste aod with suffic
drill zo 2 depth of 30 feet, is guoted gt 3850 £.5.% ~&k
The shipping weight is spprozimately 300 1bs. Hewever, this
ghould be supplemented by 2 welay pump and 2 spaze drill moker
plug the attached list of spare paveie, 20 malsntein ome drill
workling continually. The total cost in ocur case few this
equipment, wss $51,964.64, and the additlonsl weight wes probably
in the range of 200 1bs. ’

The puep used with this ia & Briggs and Stratton 3-8,

b Everything is im units small encugh te be readily
trangported eu & pack frame but the equipment zequived go drill
to a depth of 100 feet 1s oo hesvy o be carvied by paskbsard
in juse ¢wo tvipe. Drill vode ere the heaviest iten ané new
aluminuw alley vods will be tried this year. 4 5-foot rod of
aluninum alloy weighs osly 3 ibs. ag sgeiasst 9 1bs. for the
standard steel vods. The mesufacturer suggests thar slumiawm
rode end steel vods be used sltermately. This should reduce
the weight for tramsportacion end should alse allew for
drillimg deeper holes o8 the welght of the string of drill rods
which must be pulled by hand is one of the maln limiting £actovs.

The size of the big, core bervel and drill reds, is
IRY giving & 3/4 ineh core as compaved with the 15/16" coze
when wsing EX sizmeg, The type end evvangement of the string
of vods is identilesl zo chose used on larger staticmsry dizmond
drills. The rods ave turmed by the swall cheim saw motor and
presgure €0 the drill string is epplied by meams of a "jo-bar"
(thiz is @ bar that iz used as & lever by the drill helper to
regulace the advance im drilling). The drill ved string is
puliled by hend without say speciel type of equipment.

FUEL CONSUMPTION

The gasoline comsumption for both the drill end the
small pump iz appreximately 3 gallewns per § hour ghifes, 011
iz mized with the gasoline which i2 used in the Mall motow.
Unleadsd gesoline is preferved but regular ges may be used,
The larger pump which iz used o brimg water from gome distence
burns comgiderably wore gasolime, however, 1t will commonly
only be reguired for a fow minutes to £l up some kind of
relay tapl nesr the small drill. Yery light weight plastie
pipe ex f£ive hose iz used with the large pump.

WATER REQUIREMENTS

Water requirements can bz as low az ome gallom per
foot of hole drilled. Wheze watsr does not returm the
congumption is necessarily higher. A4 larger voluws of water
is needed for drilling-in essing. The swmall pusp has s rated



Packaack Drilling

N £ AR £Dm
oul LY Zesal

1957

1igeing SER

Euperiler vor, that 48 s o

pump Ak appy ¢ pame clevation as the

hole and the masver 5 the hole the h@ﬁ“@? ?

attention should be pald o keoeping the p

send and mud and to keep it £rem baling ¢

We é@mﬁé from experiemse that thils igtm¢\

simply by han @iﬁﬁ& the seveen after havieg M%ﬁé

e uwsed the Hale Type WP pusp with & Ho. 6-8 B ratton
wmotor, for long distance pumpimg., With 2 besd ¢chis
haz & sapfeley of 15 gellons per mivube, which £o

much greater then is needsd for the éaa@iiﬁgg T@ LORBILVER
ﬂu@gs'@ sump of some kind was constructad st about the Blevation

ef the eollar of the amd © used frem

this sump.

he small susp whs

BITS AND DIAMOND COST o :

A %@t@l of 1613.% feet was drilled wring the svmmer. The
overall zost of blts, chells snd casing choes svevaged $1.90 pex
foot of which 5€¢ was direst dis 2@@ cost. E@@&@gﬁ paer big
yaried to extreszss fron & high of sgbout 80 feet te & low of 5
feew., The pavformsnce @J different lots of bite from the aame
conpsny and from diffe y also vericd grestly., A falr
sveragze for purposes of @@lwui@&i@m of bit periommance Le sbout

20 feet paz blt. Dismond recovery was avound 60%,

REPAIE GOSES

The cost of all
the and af the season was

repalrs including complets overhaul at
lers than $250. One mechine slthough

1% was uvsed more than the other, did not regulire weerly as mush
repaler., 12 appeavs that thse ﬁ@@@m@ wachine had besn demnged

due to the curelesgness of an operator
gasoline without adding oil.

probably by u@img

DRILLING PROCEDURE

Drilling Cr

We found the best gystem wes to have & erew of o men
whe are intorxchangeasble as drill ruamer and helper. Men wvho had
uged & chain sgw could be traimad in spprozimsy @iw 2 half days
with an ogezsional later check-up, The three %a&& soints thad
had to be emphasized to the drillers were (1) k@ig;ﬁg the
chain of the Joobar in lise with the drill bar so a8 te maintain
an oven pressure and fo aveld distoxtiom of the veds, {(2) beleg

M@Miﬁ that water wos enberisg the bole, snd most izmportami

@f all, (3} that core vas plzced im the trays correstly.
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L ag;@ iﬁ cuterop are zueh the casiest.
ed for the é?ﬁ“&@lm of the
ehain uwsed In the %@«b@gh ? @ deill bole {8 eollsred slz iaches
from thiz kole. The drill bhole i3 started wi@% ghe dxill in a
vertical position, and with the bit held againmst a foot, the
reds ave gg@éﬂ&&l? &ﬁmldm@@ to the %@ﬁafe@ angle. Uheze the
hele ‘hes been started by casing through oves @@*@@ms iz is ofzen
easlest o attach the jo-bar chain to e tree siump., In some
cages, 2 hole for the plug may be drilled im a lagg@ boulderx.

Casing may be put doun with the Packssgk drill. A4
depth of 15 oxr cven 20 feet iz absui the limit of the power of
the machine, espeelslly 1£ the overburdsp iz stiecky with elay.
Sometinss wa suscesdsd in drilling thwough 2 lzvge boulder and
then through wore overburden befove zeaching b@@ﬁ@@ka bug 2
other ¢imes the boulder pemetrated, would rotate and lock the
easing in @lm%%« When dxrilling-in casing, @@@iﬁ& the machine
up &@ﬁ dowm and flushing with £ull water volume ie & must.,

LENGER OF DRTLL RUN

In good ground, it was often possible to jolm twe or
threg S=-foot core barrels together sndé o make Tums of up Lo
ﬁiﬁtb@m foet bafore @wili@gs This iz & grest help in cpesding
up the joeb. It ig also a m@ﬂ@ ides o h&m& three or four two-foot
esre berrels sed gl hw@v s€ 2-foot vode to lengthen the stwing as
the zeds should mot bs J@Emwé off the b@t om when adding either
rods or barzels. :

RATE OF ADVANGE

With the machine epevating well and with goed zeck conditicns
we wWare eompl ‘1@# holes to & %m@ﬁﬁ ef 112 fzee in two shifts. We
paid & bonus of $0.30 par foot for eny footsge drilled owex am
sverage of 20 feek per working dey im & two-week period. Under
this systen, the average footage drilled was 10 foat per day.

BLOCKING CORE

S

Cee of the most 4iffieult features te learn im the use
of the Packsack Drill ig the proper bleocking of cove. Theve ave
ne core springs in the barzel used in this type of deill end the
eore wust be blogked by ﬂziil&ﬁg gry for spprozimstely 30 seconds.

At #ixse 1t wes difficult o persuade the sen te dérill for 30
seconds without water 28 &ﬁ&y ‘hed besa Eaﬁﬁ@ﬁ of the sonseguences
of dry drilling, but after a watch with a sweep second heund wes

employed, the resulss improved., With pr@@&ﬁam ene could determine
whether the coeve m@ﬁ zan blocked or mot by lifeimg the mechinss
and the string of vods ebout 6 lashes off botbom, and fseling
whather 1¢ va @E@wﬁ easily to bottom or whether 1t slid over
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CORE RECOVERY

In our ewperictee, eovre recovery counparved fevowrsbly
with that achizved by & staticnary diswmsed drill. Blecking and
grinding are ea3ily deteezed by the mon who holds ths dvilll ia
his hands.

INCLINED VERSUS YERTICAL HOLES

Experience showed thet sven modexately inelined heles ave
preferable to werticel holes. In wertlesl holes @
ﬂ%%%aipﬁﬂ .
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August 28, 1956

Me. L. H. Bard, Chief Geologist .~ .

ATl SN :

N1,

Deay Bim

Reference is made o your file memorendun of July 2, in which you

give some interesting Information on Ansconda’s current program of sempling
porghyry

copper mineralisetion in Bubte by zotery drilling.

Due So the lover cost and move perticularly the high speed sitained
by Ansconda, we possibly should be considering this method in some of the
sxploration vhich we may have before vg here in the southwest. A pumber of
guestions come bo wind, ond I anm wondering i€ you could obbain the snswers
for us or put us in touch with someone in Amsconds's progren whe would be
seoueinted with these details:

1n

egume sir-clreniation is used, but is there ever caoge
sion to revert o mud-cirevlation bewmporsyily to provent

2. el sir pressures end velumes ave invelved: What is the crose-
section size of the drill columm?

3. Wost bit pressuves ave necesssry?

h. Ansconds®s holes averaged BOO' in depth. Could the holes have
been drilled deeper with similar cost and speedy

5. Was sny waber contained in the rook drilled, either 85 moise
ture or 58 proncunced inflow? Is woler in the vock 2 limiting
Tactor elther in sdvence of the hole or in oblaining accursie
samples?

6. Do somples tend o be overveight due o o sand.blasting effect
on the walls of the hole? (It would sesnm to me that this age
tion couid produce serious seliing in those compon insionces
vhere sulphides sre sesocisbed elther with the herder or with
the sofder zones.)

T. How are the semples collected? Would thers possibly be 4iffe-
vent wevhods of colleching the semples for completely dey,
moish oy wet moterinl?

Yours wvery beuly,

W.R. L,
AUG 30 19-

cor  Wilandwelr o
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e g O - American Smelting and Refining Company
‘ ’ Northwestern Mining Department
. - Wallace, Idaho

PEC 19213855 December 8, 1755

fre Qo 8 ﬁlm’ﬁg Resldent Zngin
American Smelting and Refining GW
Lot Birks Building

718 Granville Strest

Vancouver,; B Ca

Dear Mp, Dirom:

T have o copy of Hr, Hall's letter to you of Decerber §
regarding the use of compressed sly rether than water to clear diamond
drill holes. This is the firet indiestion I have haei that any corre-
spondenss was belng exchanged betwesn your office and compuny personnel
in other offices on this aubjec*ée

FPlease send me a copy of 21l lebters on matlers of this
neture which you write.

Yours veyy trmly,

=,

JCR20M
oty ACHS1L
FRichavrd ~~ FLVR
BEG 19 1955




Wovenber L7, 1555

Mr. J hn @. Enachel
Anaconda Copper Mining Company
Bluewater, New Mexico

Deor Jacks

iast December I ‘received a letber from Hen Richard of
cur Tucson office, stabting that you were brying out the lLong-
vear Wireline Core Bavrel in drilling an NX hole to cbiain 2
BY core. If possaible, I would like %o geb daba on the resulis,
particularly the type of maberial drilied, %he depth of hole,
cove recovery, rate of drilling, snd how this compares with
similer resulbts cbiained with comventional methods.

I would like the informabion for friends of mine in
the Philippines vho are mining a porphyry-type copper deposit,
and vho are considering longyesr equipment for their exploration
PUTROSES,

With best regards 4o both you and Joy, I am

Very truly yours,

e R. Londwehr
WRL.ssi
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Mining Hydrology Problems in the Birmingham

Red Iron Ore District r

by Thomas A. Simpson
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Janvary 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).

4, 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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" REMARKS ON LONGYEAR FORMULA

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

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 froam the theoretical amount, an
error is introduced - due to (1).

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

5. The Longyear formula wminimizes saliing. Theoretically salting can only
take place by the extraction of material from the walls produced by the
bit. The material plucked may he 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 ares
of the contributing surfaces. The core is salted by a surface determined
by ibs circumference. The sludge is salted by two surfaces, that determined
by the circunference 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

© palted 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.

‘T; The practice of apportioning the welght to be given core and siudge ac=

cording to the amounts recovered disregards the salting of the sludge as
deseribed in (5).

W. R, LANDWEHR
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AMERICAN SMELTING AND REFINING COMPANY e g
MINING DEPARTMENT T [

120 BROADWAY, NEW YORK 5

WESTERN MINING DEPT.

December 15, 195k,

Ci.P POLLOCK
EXPLORATION MANAGER

Adr Mail

Mr. W. R. Landwehr,

American Smelting and Refining Company,
600 Pacific National Life Building,
Salt Lake City, Utah,

Dear Sir:

The descriptions of Longyear's wireline core barrel by Mr, Kenyon
Riehard 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
- methodsg ’

Yours very truly,

| cc FiRichard A/M
TASnedden A/M
KenyonRichard A/M




WESTERN MINING DEPARTMENT
8alt lake City, Utah

Decenber 9, 1954

AIR MAIL

Mr. C. P. Pollock, Exploration Manager
American Smelbting and Refining Company
120 Broadway
New York 5, New York
LONGYEAR WIRELINE
Core Barrel

Dear 8Sir:

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

If porsible, 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 cousistently obtained.

Very truly yours,

W. R. Landwehr

WRL:si
cc *KERichard
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WESTERN MINING DEPT. o
Mr. W. R. Landwehr, Chief Geologist s s L -
Western Mining Department e 1
American Smelting and Refining Company eds W 18 | . y/”ﬁfj:i/ ¥
Salt Lake Clty Office . 1.8 —— ! ; M/LE S
. I Siro J¢J’
~~~~ LONGYEAR WIRELINE - 4 Iy
Lo e deo Gore Barrel o S

Dear Sir:

Attached is ecopy of a File Memorandum with two pages of pictures on
the Longyear Wireline Corebarrel by Mr, Hardie,

Since Mr, Hardie wrote his Memoranduwm; 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,

Maillet and Hope more—or-less confirmed Luelf's figures inasmuch as they
said¥edre recovery and speed were excellent, However, the total footege drilled
has been about 10,000 instead of Luelffs 43,600‘

Pickard stated that the Wireline equipment is no better than conventional
equipment for depths less than 3007,

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
digmeter, the rods tend te support the hole walls, and disturbance of the walls
by the frequent "round trips® of conventional rods and barrels is largely eliminated.

The chief disadvantage is the small core size, However, it ssems to me
that in the case of drilling disseminated minerslization where a continuous sample
is desired; an A¥X core of plus-95% recovery would be a more accurate sample than
NX with, say, 75% core recovery, Longyesrt is now making 4 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 ares; New Mexico. This size, or even larger,
would probably be an improvement over the present AX Wireline core for porphyry
copper sampling,

inother disadvantage is that the Wireline equipment is not well adapted
to mud-circulation, I understend theat 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 gs long as he can make progress after a "block" has occurred,
He 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 pqvcholo~ica1 hurdle. (2) The Wireline bit has g
stair-step design vhich, it is claimed, may tend to lock the bit in the bottom
of the hole and prevent the side-whip whlch sometimes causes core breakage with
ordinary bits.

If this Wireline equipment can consistently obtain p1u9-9po core recovery,
it merits consideration as an improvement over churn drilling in the measurement
as well as in the preliminery exploration of deposits of disseminated minerali~
zation in which a continuously accurate sample is of first importance,

Yours verJ truly,

KRiar KENYON R CHARD

Attachment: Mr, Hardie's Memo with 2 pages of pictures.,
2 Longyear circulars.

ce: WRLandwehr - 1 extra with attachment.
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AMERICAN SMELTING AND REFINING COMPANY
Vanadium lew Mexico

November 1, 1954

FIIE MEMORANDUM

DIAMOND DRILLING
Longyesr Wireline Corsbarrel

Last week I talked with Ray L., Luelf, E. J. Longyear Compsny represen-
tative, about the new wireline corebarrel that his Compeny placed on the market
in January of this year, Mr. Luslf had just demonstrated the use of the core-
barrel and accessory equipment recently purchased by Kemnecott Copper Gorporation
and now in use at the Chino Pit, The principal advantage of the wireline corebarrel
is the removal of the immertube with core through the drill casing without raising
the corebarrels This unique operation is performed with the use of a Longyear
patented locking head on the innertube end a lifting device that is lowered through
the drill casing with a wire line,

The only corebarrel size available at this time recovers an &X size core
(1 1/6 inch diam.) from a BX hole. BX size drill casing 1s used instead of BX
rods tc allow the A immertube to pass through the casing, Longyear mskes the spe-
cial BX bit that driils AX core, The corebarrel and innertube are standard except
for the locking head and barrel seats According to Mr. Luelf, Longyear is currently
developing an NX wireline core barrel that will recover a BX core. The use of a
ball-bearing swivel type head on the innertube end a water shuteoff valve aid in
core rocoverye

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

4ve, footage per Depth of holes =

Drill footags Core Rec, % drill shift fto
43,600 987 437 1400 to 1800

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

The attached pictures show the equipment in use at Kemnecott!s Chino Pite
Two of the wireline imnertubes are used at the drill to cut down on time lost re-
moving core, A4 Longyear wireline hoist driven by a 7% he pe gasoline motor hoists
the innertube with core through the BX drill casing et sbout 130 ft./min, The
empty innertube with locking head is lowered to the bottom of the hole by dropping
it through the water-filled casings The innertube descends in the verticel hole
at about 180 ft./min, and has sufficient inertis 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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File Memorandum

free fall of the innertube through the drill casing at a safe rate of speeds
The innertube will descend into a locked position by gravity in holes as flat
as 40 degrees below the horizontale

The core picture is from Dismond 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 Ritaes The core recovery to a depth of 420 feet is about
88% in altered granodiorite dikes and diorite, decomposed limestone and magnetitew
pyrite~chalcopyrite mineralization, 4t 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 traye Drilling costs
are reported to have been less than half on this hole compared to an adjacent hols
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 drill, This will allow removal of the innertube without bresking 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 hole,
allowing cuttings to drop under the bit. No easing has been used in the hole
being drilled with the wireline corebarrel since no sludge is recovered, 4lso
the walls of the hole are strengthened by aquajells The drill rods are pulled
only when a worn-oub bit must be replaced, reducing disturbance of the walls

to a minlimum,

BSH:ar Byron S. Hardie
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Longyear U.G. Straitline

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

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

3

Wire line lifting iﬁnertube
from bottom of hole. Wireline

" Ly 15 %
Overshot and jars in
position to lower through
BX drill casing to recover
innertube with core.

Wireline hoist with 74 h.p. gasoline



Innertube and locking head
about to be released for a
frese fall through the drill
caging to the corebarrel at
the bottom of hole.

Loti1 ead and ng s
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.

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. -
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| PR WIRE LINE CORE BARREL
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THE RECENT introduction by the E. ]J. Longyear Company, Minne-

apolis, Minnesota, of Wire Line Core Barrel equipment, has provided
SHEAR PIN the diamond core drilling industry with a new tool and technique which

promises to revolutionize exploratory drilling. This small diameter wire
1t line equipment has been under continuous development and tests since
1947. A number of BX size holes have been successfully completed
A 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.

ZZ

[ OVERSHOT & JARS

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

LOCKING HEAD core drill holes.

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

SWIVEL HEAD 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
N B INNER TUBE 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

— =
- { ' o ——R
e

OUTER TUBE 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

SHELL 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
; : CORE LIFTER « CASE 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.

H — BIT

PATENTS
PENDING



Bulletin No. 201

In the Longyear Wire Line Core Barrel, the
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

years of research and field testing. It has now been
proven on deep hole drilling and has demonsirated

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.

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.
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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.

Less caving in the hole —less core blocking.
Longer core runs—higher core recovery.

C
D
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.

SPECIFICATIONS

At the present time the Longyear Wire Line Core Barrel is offered for sale in the listed sizes.
Other sizes are being field-tesied.

WIRE LINE CORE BARREL :

Type Swivel

Hole diameter BX, 2-3/8"” approx.
Core diameter 1-1/8" approx.
Length of barrel, nominal 10’ {20’ optional)
Weight of complete core barrel assembly {10’) 93 Ibs.

Weight of inner tube assembly {10’) 31 Ibs.

OPERATING EQUIPMENT
WIRE LINE DRILL RODS AND COUPLINGS:

Length, nominal 10/

O.D., Rod and couplings 2-3/16"

1.D., Rod 1-13/16"
1.D., Coupling 1-11/16"
Weight of rod and coupling (107) 40 Ibs.
OVERSHOT ASSEMBLY:

Weight 20 Ibs.
DIAMOND CORE BIT:

Type Box

Set O.D. nominal BX, 2-11/32"
Set 1.D. nominal 1-1/8"
DIAMOND REAMING SHELL:

Set O.D. nominal BX, 2-23/64"

WIRE LINE CABLE:

Construction Preformed, galvanized
Diameter 3/16"

Weight per 100 feet 6.2 Ibs.

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 Ibs.

Drum diameter 5"

Drum length 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.

WIRE LINE HOIST



lﬂngy €ar, ongineers and sales representatives
will help in determining the practicality and economy
of using wire line equipment on your particular job.

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

1. Types of formations fo be drilled. 4, Average life of bit.

2. Depth of hole. 5. Rate of penefration.

3. Average length of core run.
The following hypothetical case graphically illustrates the performance of the wire line
equipment in comparison with conventional equipment:

I I [
COMPARISON OF HOLE MADE
WITH RIG USING WIRE LINE EQUIPMENT s Vo
AND RIG USING CONVENTIONAL EQUIPMENT /

| -

/’l ll.r
Fiil
HOISTING /

R HOISTING
&
)
/jl Yl

FEET DRILLED
FEET DRILLED

TIME

Experienced drill technicians will be ovailable fo help customers
become ocquainfed with the correct wire line drilling technique.

E. J. LONGYEAR COMPANY -+ MINNEAPOLIS 2, MINNESOTA, U. S. A.

NEW YORK 17, NEW YORK
SALT LAKE CITY 4, UTAH
CANADIAN LONGYEAR, LIMITED - NORTH BAY, ONTARIO, CANADA
MONCTON, NEW BRUNSWICK
 LONGYEAR er CEE « PARIS, FRANCE

REPRESENTATIVES IN PRINCIPAL MINING CENTERS OF THE WORLD

" DIAMOND CORE MINING

| DRILS ENGINEERING
e . AND
. CONTRACT CORE GEOLOGICAL
. DRILLING CONSULTANTS
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February 23, 1950

¥r. Ho A, Kursell, Consulting Engineer

American Smelting and Refining Company

120 Broadway

Vew York 5, ¥ew York

TOCUEPALA DIAMOND PRILLING
A PROPOSLED MATHOD WOR
WEIGHTLING GORF, AND SLUDGE

Dear Sir:

A% Toquspsla last yeer Kenyon Richavrd and I discussed various methods
that mizht be employsd te improve upon ths more or less standard longyear formula
for deriving the combined assay value of a core-sludge sample,

Svbsgecuently Mr, R, C, Johnson callad attention to an article in the
October, 19119 issue of "Mining Engineering,” entitled, "A new Method of Weight-
ing Core and Cuttings in Diemond Drilling,” wherein the author, Josiah Roycs,
points out that in drilling iron ore in the Vermillicn Range of Minnesota the
longyear forwyula could under some conditions produece erroneous results. The.
anthor proposed 2 new method wherein the assusption is made that the core iz a
perfect sample if 100% vecovery is made, and in such cases no weight should be
givan %o the gludge in the final analysis of the saaple, A curve was drawn which
departed from the Longyear curve (a straight line) in the higher range of core
recoverics and gove incressing welight to the core assay as the recovery aporoached
100, o considsyation was glven to possible variations in sludge recovery.

Tha method propessd in the following is one in which both sludge and
core vecoveries ave taken into account. The theory is bagsed essentially on the
essumptlon that ia the hypothetical case of perfect recovery in both core and
sludge, the sludze is less reliable than the core sample; that is, the sludge
s subject o ot least some contaminabion or dilution regardless of the 100%
caleulated recovery. Since recent drilling at Toquepals has shown that cora
ragoverics ranging from 708 to 1008 wmay be expecied, no alterations have been
made to the Longyear formmla in the lower ranses of recovery. .

The objective here is to provide sreater emphasis on the core agsay as
the recovery approaches 100%, s in the method mentionsd above: however, the -
proportion of ore minerals to gangue is considerably less in porphyry copper ore
than in ivon ova. That 1s, a relatively small loss of core in the case of the
coppar ore might consist mainly of ore minerals, which could incrsase the assay
of the sludze as much as 508, To assign the core assay a high proportion of the
weight in such instances might produce a combined assay that was considerably
below the true valus.

In desizning the method described below, provision was made to eliminate
w0 a lavge oxtent the possible cceurvence of such an error; cn the BX chart the

100% sludze recovery curve departs gradually from the longyear line at a point
near 805 cove recovery., A largs proporiion of the weight iz not given the cors
until core vecoveries veach the 908 to 1008 range., In contrast. the curve drawn -
for the lron ore samples departs from the Longyear line at about 37% core re~
covery (EX) and vises steeply, being almest a straisht line from 60% to 1C0%

COTE TECOVETY o



. ft

L, 0. A, Xurselle-2 Tacuepele Diamond Drilling

Favruary 23, 1950

The accompanying graphs (ome for esach bit size in use, NI, BX and AX)
show evenly spscad curves between the dirsct proportion line and the longysar
line (tangent to the latter). These curves represent sludge recoveries frem
Lo% to 100%. PFor sludge rscoveries over 100%, the excess is subtracted from
100 %o obitain the percentage used; that is, for s recovery of 115% the recovery
used would be 85%. Thus, in any case, &s slvdge recoveries depart from 100%,
the influsnce of the zludze assay is reduced sceordingly. ITikewisae, as the cors
resovery drops below 1008, less emphasis is placed on its essay in the combined
result.

To determine the relativs weights to be given the core and sludge, the
per cent recovery of each iz obtained by mesnz of a specific gravity measurement
and the dry weights of the two samples. With these data the recoveries are da-
termined by use of the graphical method originated by Walter Barlow and described
by R. B, Merites in the veport of Jume, 1949 on "Diamond Drilling and Sampling
at Silver Bell, Arigzona.® The core recovery is scaled on the horizomtal axis.

The point at which a wertical line through the value for the core recovery for
any sample interseccts the corvesponding sludge recovery lins determines the
weisht to be given the corve {core factor), sceled on the vertical axis. This
result is subiracted from 100 to obtain the weight assigned to the sludge (sludse
factor) in the combined assay.

Example No. 1

% Rec, _hgsay
, {Cors g5 L.0% Cu
Size AX  (Sludge 90 1.3% Cu

Red cirela = polnt of intersection of core and sludge recoverias
on AX chars.

Orsen circle - percsntege welght to be glven core assay (72.0)
(core factor)

100 = 72,0 = 28,0 = percentage wi. given sludge assay (sludge
factor)

Core Sludge Conbined &ssgx
(T.00 % 72087 o (1.3 = 20,08 =  1.00I% Cu

&3 a comperison, the longyear formula produces the following with the
same recoveries and 23s3ays!

Core Sludge Combined Assay
(1200 = 39%) ¢+ (13 x 61%) = ~ LB Cu

or 0% more copper in the combined assay. As mey be seen from the chart, where
cova recovery 1ls 100F. the weisht given the core in the Iongyear formula is 41%
in the combined asc8y, regardless of sludge Tecovery,.
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Example N¥o, 2

{Core 90 1,205 G
Size BX  (81udze 120 0,95% Cu

Red cirecle - point of intersection of core and gliudpe vecoveriss
on BX chart.

Green circle - parcentage wt. te be given cors agessy in combined
assay, (69@) {Cove factor)

100 = 69 = 31 - percentage wt. given sludge (sludge factor)
Cora Sludee Corbired Assay
T80 x 695) & (95 x 31) =  L.3%%% Cu

nevear Formula
?(3.5250:g x & (.95 x 55) 1.062% Cu

Before this method is adopted, a study of available data should be wade.
This may best be done by preparing @ graph showing core and sludge recoverizs
and assays as four individual lines for the sulphlde zons in ssch hole, From
guch & chart, information may be gained as to the behavior of the sludge assay
in runs with near perfect core recovery. This method of analysis offers & weans
of appraising relative reliabiliities in various cowbinadions of Tacovery. Jorv
exsmple, suech a graph prepared from the vesults of one hole at Silver Bell showed
that the difference between core and siudge 2ssays for the same gample was greatev
in regions of low core recovery. The sludge ran persistently higher than the
cores; as the core recovery increased, the two asssy curves tended to convergs,
This analysis indicated that the higher value of the sludge was principally due
to gelective grinding or washing of the cores, rather than "salting® from the une-
protected walls of the hole.

i

In conclugion it 1s recommended that if it oroves advisable from the
cperating as well &8s ths sampling standpoint to contimue drilling for high core
recoverles, rather than placing the major emphasis on the sludge sawple, =5 wes
Cerro de Pascels practice, the £inal value should be derived by the new method
deseribed in the foregoing, wheve the core in the high recovery instances has a
greater influence than the gludge in the combined assay.

4
P
LIY

Very truly yours,

éa/@“
Cj;f%j H, Courtright

JHC 81

ce:R..C.Johngon - Iima Office (2)
o Be Flich - Quellaveco (2}
K.ERichard -~ (1)
8 axtra coples

Note: The positions of the lines representing the iongysar forvaula on the at-
tached graphs corresvond approximately %o data given on pases Sh of Field and
Mning Geology, 1947, by Forrester. Measurements of core and rearing shell
diameters should bs made in the field to datermine the mzgnitude of error in-
volved in the use of zstsndard data on core and hole sizes,
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 MANGANESE ORE COMPANY

i D.D.H. No.
Claim Noo___
Surface 0
s S0 ]
e

e R

o



Torm M17 E! RPC 10676 »
_________ 193
Dear Sir: I have to report the following progress om______________________________._
Sectiom —_____________________ Town __ o __ Range ____________________
B _ A County, State of___
INFORMATION, ETC. DRILL HOLES
NUMBER

PREVIOUSLY REPORTED

TOTAL DEPTH TO DATE

REMARKS:




f DRILL HOLE No._____
| Location- Sec. T R State
|~ Elevation Angle of hole Direction of hole -
T . d
|- Hole started Hole completed Casing— ,_Zﬂe
1 I Scale—1 inch=50 Feet
'Hb-_Ie drilled b"y‘ Material classified by
e ol o Sludge Core Combined Analysis
e HHE . . .
| Material o R R Percentage ,,; Percentage p Percentage
I = 1 1Y
+— 1 ] | | ] ] )
[ [ ] [ { I




april 18, 19k9

Hn James A, Ross, President

Sprague & Heonwood, Ine,
Fu @n &-‘ﬂx .}4!‘46
Seranten 2, Fo.

Desr Yr. Rosss
I wes glad to hear from youa

It iz true that the 3ilver Bell work will soom be Pinished.
At Ground Hog, however, we plan to keep drilling pretity continuously
unless economic conditions get too bad. 1 expect that we will keep
one swface and one underground dzi1l going there.

At the present bime we have no obher definite plans, altheugh
we have seversl things "cooking® and hope thet zemething will develop.
I have zment your letler arownd to those of our orgenizaiion who might
have to do with drilling work and (as I have done in the past), I
have pointed out to all owr men the desirability of keeping our drill~
ing work going at as even a rate a8 possible, for our mubtval benefit.

I do not know when 1 will get to New York agein, bub will
certainly bry to see you when I do.

Vith best personal regards,

Yours very truly,

DRC AL ST By

RN N7 44

Do Jo POPE
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J.F Johnson

Lo H, Hart
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| YEMORANDUM TO MR, A. E. RING:

On December 22, 1948, an inspsction wes nmade of diamond drill
pperations at Binghem Cenyon, Utah. Drilling thers is under the direct
gupervision of ¥r., Rugssel Andeyson, geologist.

o In 1945 the company, having completed over 150,000 feet of
ehurn drilling in the sampling of the Bingham Canyon porphyry copper
deposit, decided to &aaft dizmond drilling as & means of testing the
ore lying beneath the pit bottom -- too desp for open pit mining,

This decision was apperently baged on the assumption that diamond
drilling would provide a samwple (1) a% least equal in reliability to
the churn drill semples, and (2) at a much lower sost, {In 1944 a com~
pany engineer stated that churn drilling and under reaming to 1800
Teet cost £20.00 per fopt.)

To date, B vertical holes aversging 1100 feet in depth have
been completed, The roek encountered is a Tine grained somewhat
friable monzonite. Chaloopyrite, the chief ore mineral, ls present
essentially as very minute grains end thin veinlets diszenminated
thrvough the rock madriz.

The drilling, contracted by Boyle Brothers, is accomplished
with a gasoline powered U & Strait Lise Longysar hydraullc mechins
operating two B hour shifts per day.

Holes are gollared and drilled HC size {3-9/16%) for the
first 20 feet, then continued through the standard sizes, N, BX snd
AX, the latter bsing the minimum size used. Soft £riable zones
frequently sncountered have a tendency to slough and "sand up® the hole.,
When this osours, the hols is cemented; if the caving eontinues, the
hole is camed. As s rule, about 60 feet is the wmeximum length of bole
existing above the bit, unprotested by cement or capling. :

The average rate of advence iz 12 feet per drill chift.
Water is used at the rate of 400 gallong per hour of dwilling.

Gement (120 minute Calseal) is pumped to the bottom of the
hole through the rods, them “grouted® with 400 lbs. pressure produced
by a Royal Bean #20 pump end applied by vater through the rods at the
top of the cement eolumn. The drillers report this method to be more
effechive than the usual method in supporting the walls of the hole.

WR, L,
.o 6 E» ’
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. 4 10 foot rigia type core barvel is in use at @r@s@ﬁ%., We.
Parks, forveman, stated that non-roteting type barrslsg and fage discharge
bits had been used without noticeeble improvement 1ln 0OTE IecOVELY.

- The ground tends to cause short bleoks; two end three foot
puéla are Trequently mads, Cludge runs are normally held to 9 fest or
vader.

Sempline

‘ Sludge is gettled in & 12 foot long, 3 baffle, metal, 200
gellon tank designed to provide an 8% upzrade on the semiciroular bottom
from inteke to overflow end. TFilter tests of the overflow determined
the slime loss %o be negligible, acoording to Mr, Anderson. The sludge
ig dried at the drill in an oven heated by a cosl fire., The sampler ls
relied upon to see that the sludge is not overhsated. A rough measure-
ment of the volume of wet sludge (number of 3-gallen buckets) is used
to approzimate recovery at the drill. Recoveries over 1007 indicate
thet coment or casging is required.

} The averags sludge regovery for 8000 feet of drilling is re-
ported to be 95%. This unususlly high percentage is somewhatl nigleading,
I believe, due to the fmet that the drilling is in wet, caving ground ‘

 {boles meke as mueh as cne g.p.m.) aad recoveries often run over 100%.
This diluticn which iz ignored in the caloulation of average recovery
tends to bslanee off low regoveries ubtained elsewhere in the hole.

, Core resovery for the 8000 feet is reported to be an average
of 44% on & linear basis. "

A1l core recovered (with the exception of specimens taken ab
25 foot intervals for the files) is ground for assay. In ¢eloulating
the combined assay, the actual welght of the sludge is used rather than
the theoretical weight} howsver, in cases of over 100% recovery, the
theoretical weight is used. ‘The core and the corresponding sludge assay
are raregly egual; varistiony &g great as 80% are reported, However,
over the full lengih of the hole the two gquite often average up rather
closely. Results from 3 holes were as Follows: ‘

Footage drilled Av. sludge asgay

12§ﬁ3 £t 09&- % Gu. 7' 9?34’ ?;: Gu.
1100 | .’? .8 g .
1150 789 V789

Wy, Apdsrson steted thet in some cases sludges ran high in the upper
half of the hole and low in the lower half, producing an averagp assay
gquivalent to the average core aseay, These results wers due, nhe be-
lieved, to variations in the pature of the copper oeccurrence: in the
upper portion the sulphides were disseminated mainly in the monzonite
matriz, in the lower portion the sulphides were present more often in
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quartz messes or veins and wers therefore more likely %o be reaavere&viﬁ
the core, while the intervening low grsde or waste material would be
ground out and enter the sludge.

The average specifie g?avity of the ove, 2.465, @@t@rminag in
past mining and milling operations, is used in calculsting core and
sludge recoverios.

Boste

Contract prices per foot were not awvailable; however, it was
lgarned thet the meximum (WX over 1000 feet) is 85,50 per foot, end that
the average for all sizes and depihs is less than §5,00 per foot.
Cementing (§4.75 per hour), ineluding the cement ($6.00 per 100 1b. bag)
smounte to aboud gl.ﬁﬁ per foot of hole drilled. Reaming (§2.00 per
foot BEK, §1.75 AX) averages atout $.50 per foot of hole drilled, Assume
ing §4.50 as the buse average per foot drilled, the total average dirset:
gost would be $6.25 per foot., This does not inelude sueh items as roads,
moving 4rill, water supply, ssmpling, laboratory, assaying, engineering
and gupervisiom. A figure for these was not available.

| "¥. H. COURTRIGET
 JRG:srs | |
ee: DIPops

iRLandwehy v
IHHart
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JROGEE DRILLING COMPANY oe
Ty INCORPORATED 7<=
. RETURN s f
o READ AND .
DIAMOND DRILLING CONTRACTORS AND MANUFACTUREBSP e
Phone 6-8555 1321 South Main WRL Ve
SALT LAKE CITY 4, UTAH T J—
AucusT 6, 1948 wrl N\

|

F.V.on
AMERICAN SMELTING & REFINING COMPANY R _
PactFic NaTionat LiFe BuiLoi NG ' Y, e bwe
Savr Lake City, Uran acT 2 1953 ocT 8 9o

ATTENTION: L. M, HarT

GENTLEMEN:

IN ACCCRDANCE WITH OUR RECENT TELEPHONE DI SCUSSI ON CONCERNING THE DEEP
HOLE DRILLING AT THE BinexAM PIiT 4ND YOUR REQUEST THAT ADDITIONAL INFORMAT!ON
BE ADDED TO THAT ALREADY FURN!ISHED IN OUR LETTER OF AuGUST Y 7o MR, J. FRrRED
JOHNSON, WE HAVE DECIDED TO REPEAT THE ENTIRE SUBJECT AND ELABORATE ON THE POINTS
IN QUESTION,

l. 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 DE EXTREMELY DI FFICUET,

2. THE ONLY CEMENTING MATERIALS USED ARE CALSEAL |20 AND
LUMNITE, WE USE ONE SACK TO FIVE OR SiIX GALLONS OF
WATER AND ADD TO THE MIXTURE FIVE OR SiX DOUBLE HANDS
FULL OF LUMNITE CEMENT TO IMPROVE THE DRILLING CHARACTER-
ISTiCS OF THE CALSEAL, LUMNITE SERVES NO OTHER PURPOSE,
ALL CEMENTING 1S DONE BY THE PRESSURE GROUTING METHOD,

3. ALL HOLES ARE APPROXIMATELY |,200 FEET DEEF AND ARE
DRILLED si1zE NX uP To 200 FEET, BX TO ABOUT 600 FEET,
AND ARE COMPLETED SIZE AX,

L, CoRE RECOVERY VARIES GREATLY, FROM 20% 7O 80%, DEPENDI NG
UPON THE CONDITION OF THE GROUND, TO DATE CORE RECOVERY
HAS AVERAGED 41,41 4,

5. RETURN WATER CONTAINING SLUDGE IS RUN THROUGH TWO BAFFLE
BOXES AND THE SETTL!NGS DRIED IN OVENS, SAMPLES ARE
TAKEN EACH FIVE FEET OR ON THE PULL] 1F 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 1S USED TO DETERMINE THE



AMERICAN SMELTING & ReEFINING CoO, -2- AueusTt 6, 1948

RELATI ONSHIP BETWEEN CORE AND SLUDGE, |F GREASE !S USED
IN DRILLING ALL SAMPLES ARE WASHED CAREFULLY BEFORE ASSAY,

A COMPOSITE SAMPLE 1S TAKEN FOR EACH 50 FEET OF HOLE DRILLED
AS AN ADDI TIONAL CHECK OF INDIVIDUAL ASSAYS,

WHEN DRILLING THROUGH QUARTZITE AND OTHER FORMAT!ONS WHI CH
HAVE A SUGARY CONDITION, IT HAS BEEN FOUND THAT SLUDGE VALUES
ARE EXTREMELY HIGH 1N SOME INSTANCES DUE TO THE MiNERALIZATION
BEING WASHED OUT OF THE ROCK, HCWEVER, THAT CONDITION §S NOT
CONSISTENT AND PROBABLY ONMLY 50% OF THE TIME DOES THIS HAPPEN,
IN OTHER MORE SOLID FORMATIONS ASSAY VALUES BETWEEN CORE AND
SLUDGE ARE VERY CLOSE, PARTICULARLY SO WHEN THE FORMAT!ONS

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, [T 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 COMN-
DITION AT ALL TIMES IN ORDER TO AVOID CONTAMINATION OF

CURRENT SAMPLES FROM PREVIOUS DRILLED AREAS,

WE HAVE FOUND THAT 1T IS NECESSARY FOR OUR DRILLERS TO
CONSTANTLY CHECK AND SUPERVISE THE COMPANY SAMPLERS BECAUSE
ALL OF THEM SEEM TO HAVE THE TENDENCY TO BECOME CARELESS

AND IT 1S, 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,

EXPERIENCE TO DATE HAS INDICATED THE DIAMOND DRILL METHOD
WHEN US! NG THE SAME PROCEDURE AS AT PRESENT PRACTICED AT

THE BINGHAM PIT TO BE CONSIDERABLY CHEAPER THAN CHURN DRILL-
ING, WE HAVE BEEN | NFORMED THAT CHURN DRILLING COSTS WERE
APPROXIMATELY $15,00 PER FOOT, WHEREAS NET DiAMOND DRI LLING
COSTS TO THE COMPANY HAS BEEN LESS THAN $9.00 PER FOOT

TO DATE, AVERAGE TIME FOR A | ,200 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 IN THE FOREGO! NG,

RTG: G

YOURS YERY TRULY

g% ﬁ:ﬁlfJZQ‘uLUtﬂ

R. T. GOLDSWORTHY
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¥r, L. Kooneth Wilscon, Chlef Geologist
Southwestern Division

Amorican Smelting end Refining Company
P08, 2229

Tueson, Arizona

Paar M, Wilsons

This is 1n reply to your lebtter of Janwary 9 requesting sny information
we might have regarding surveylng snd directionsl drilling of dismond
drill holes, PFrom your letter I takte 1% that Mr, Courtright is now
stetioned in your Southwestern Division, Fortumgtely he was with us

in the CGarbutt Mine at Lesdville vheh we mede = survey of the thrse drill
holegs in thet location, At the time we showed the eguipment to Mr, Courie
right end demcnsirated to him the simplielty of its use,

I am enclosing our Catelog No. 46, Instruction Booklet Ho, 453 dealing with
the single shol instrument, 2 price list Tor our sevvices, and a separate
instructlon shest for the inside single shob swrvey instrument, This 1 1/2¢
disneter machins is the one whieh we used in the Garbubtt Hine, since the
dilemetor of the drill hole wes 1 7/8", T an also enclosing a copy of the
survey report which was submitlted %o Mr., Landwshr after sompletion of the
survey opersbions in the Gerbudt Hine,

There are eertain linmitations in the use of this single ashot machine wihlch
I should mentions

1. Dirsction is obbained by use of & megnetle oompasse, IF
eny magnetic material is present very nser the point ab
which a reading is taken, the compage will be abirasbed
and ths directionel reeding will be ervonsous. Megnetic
material will not affect the inclinetion reading however.

2, If the holes you are drilling sre over 1 7/89 dlameter
the use of our machine will necsszitate the consiruation
of & gpeeisl thin well barvel, singe you will notice thal
the maohine is normelly run in & 2 1/8% dlaneter bavrel,

3. If a thin wall prodtective barrel is used the hydrostatie
head of the weber in the drill hols should he determined,
since the collapsing strengbh of this thin section is mot
too groeab,
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be We recommend that as nearly a8 possible our maghines he
ron on the drill rode Lo insure sgeingt losing the mechine
in the hole, This neoessitates a rowund trip of the rods
for each reading,

5, An scourete sstimate should be made of the time required to
run the rods in %o the greatest depbh, since our reguler
33 minube conbtsel watch mey not provide enough delsy time,
If necessery, we cen furnish a 66 minute wateh for this
PHrPOES, ‘

&, Throughout our literaturs you will find the word Wdrifth

- ussd, This §s snguler Iinelinetion frem yerbiesl empressed
in degress. I belisve geclogists normelly use the word
inelination to demobe angle from horizomtal, Thus 30°
drift equals 60° inalinstion fron horizontal.

We are not &bt present abls to assist you in the directional dr 317 ing of
spall size dismedsr drill hoeles. 1 am sure you will be 14terawtmd in
looking over the directlonal drilling tools in our entelog. However
you will notlee they arve all of guite large diamsier for uss in oil
Cwells, If, after reviewing the 1litsrsture anclosed, yor ars interested
in our services, we weuld sppreclale a letter from you giving all the
Iecal gondibtions and suggesting the manner in whieh 3% wounld be most
satlsfactory for you 4w v the instrument, 4t that tine we could more
;equy give you an scourate estimeie of the eest for special sguipment.

Yours vevry Lwwly,

i;n\ B fim\law"ly I o
Chief Sur“ey Engineer

 JBH/ jon

- Buelosures

ces W. R. Lendwchr &




Sierra Hedre, Calif,

- pear Mr. Blanchard,

Mr. Landwehr
Teled

AMERIOCAN SMELTING AND REFINING COMPANY
TueBon Axizona

Dec, 16, 1?@7

" AIR MATIL T

. ) ‘ Racaived

SR DEC 18 1947 tumronec:
Mr, Roland Blanehard,- T T T
153 g. Hermoga Avenue, T

surveying Biamémﬁ,ﬁrili Holes
(Ineluding Divectionsl Drilling)

| When you were in Tucson reeently you inguirsd about
literature aveilable on the above subject. T have now checked
pur files and cur explovation library and have the following

 references to suggest for your consideration.

E. 7. Longysay Company hagz compiled, with the assist-
anoe of Englosering focleties Library in Hew York, an excellent
minsographed pamphlet titled "Bibliography of Dismond Drilling®
and dstod Januery, 1947. An exesllent list is given on pages
28«31 inelusive, These pages name 44 differsnt papsrs eovering
directional drilling and borehole surveys st many properties
anﬁgzz“maﬂy'mﬁth@ds, whieh include photometris, gyroscopic and
pelsmic techniquos. :

<

=yining Technology® of Janmary, 1946 end published by

A.T.M.B. contains four good papers. They are:

(1) "pevigbtion of Dismeond 4rill Holes iﬁ'
the Motaline Digbriet, Washinzton®
By Sempson & Griggs, see Page 3,

{2) "Some Probleme Involved in ths Inter-
pretetion of Dismond drill hole
Sempling and surveying®

By Collins, zee Page 17.

(3} "curveying end Controlling Dismond
drill Holeg®
Ry Yates

t#} “ﬁp§liaatian'&f oil-well Surveying
Instruvents and Technleal Services
in the ﬁiniag Industry®
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7 wr. Roland Blenchard | |
. Res surveying Dismond , - SR
. .brill Heies - -2a Dec. 16, 1947

; wwo recent pepers published by the Bureasu of Mines
in May of this year are of some interesb. They are titled

#feghnique of Surveying Diamend-Drill Holes with ths-Wright

Radiolite Borehole-surveyiag Iastrument®, R, I. 4061, and
¥4 simple Device for Measurement of Angles of Azimubh and
 peviation from the horizontel on glass bubes used for survey-
~ing diempnd-drill holes™, R. I. 4062«

o The Longyear Company slso has o catulog, their Ho. 9
titled *Dismond Core Drilling", whieh refers very briefly on

Page 15 t© the conventional clinometer,

I trust thepe veferences may be of some usefulnese
during your forthooming retura o M. Idn.

Tt was good to gee you again, although to0 briefly.

. Agaln plesse aecept my very best wishes.

yours sincersly,

T WIISON

BOG: WHioerpabel
' DIPope

',   _—WRLandwehr

| N
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Salt Lake City, Utah
May B6, 1947

Mr. W H. Loerpabel, Manager
Hining Depariment

American Smelting and Refining Co.
120 Ewcadway

Hew York 5, New York

DIAMOKND DRILL CORE-BARRELS

Dear 8ir:

Pursuant to your letter of ¥sy 2, I have today
recelived from Sprague and Henwood the 1 - EX and 1 - AX
"speclal core-barrels for the account of Boyles Brothers
Drilling Company, ard heve todesy turned them over to that
COmpany.

Ve will ecurrently recelve reports on efficleney
of these core~barrels and will advise. '

Yours very truly

TEI 388 - J, FRED JOHNSON
¢c sWRLandwehy =
SEZelenkov
JBCGourtright
W, R. L.

MAY 27 1947
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S5d. t Leke CGity, Utah
Hey 9, 1947

¥r., W. H. Loerpabel, Manager
Mining Department

Amerlcam Smelting and Refining Coe.
120 Broadway

New York 5, New York

DIANOED DRILLING ——emee -
CORBBARRELS

Dear Bir:

Pursuant to your letter of the 2nd %o ¥r. Landwehr,
I attach copy of letter of the Bth from C. L. Lindhe, Mansger,
Boyles Brothers Drilling Co. and copy of order for 2X and AX
corebarrels Ior Boyles Brothers account. Will advise on
experience with the corebarrels in the fi&i 1, probably =

- Eokomoa.

Yours very traly

JFTES ' 4. FRED JOHNSOH
ec~%RLandwenrwf“

DJPope

&niZelenkov

JH#Courtright

w. R. L.
MAY 12 1947
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Y BOYLES BROS. DRILLING COMPANY
Diamond Drilling Contractors and Manufacturers
1321 South Main
Balt lake City 4, Utah
gory

Mey 8, 1947

Hr. J. Fred Johnson

Manager of Operations

American 3melting and ERefining Company
700 Pacific Eatiomal Life Rldg,

Balt Lake City, Utah

- ‘Dear ¥r. Johnson:

v Thank you & lot for sending the informstion on the Series
M Core Barrel, manufasctured by Sprague and Henwood Inc.

4fter studying the cut and aasembly it would appear to nme
to be a very efficient core barrel ss far as core recovery is
concerned altheubh it may retard the drilling spesd somewhat.
We would 1liks to buy a couple of these core Darrsls to test out
on your work et Kokomo, but for the reabon thet we are manufac-
turers of drill equipment ocurselves, I am not guite sure that
Sprague and Henwood Inc. will sell to us direct, never having
been a customer of thelr's before. In order to pv01d possible
delays we would very much appreciate if it would be possible for
~you to order these barrels from,upragha and Henwood Ine. and
cherge them to us. ¥We would like to have them sent to St Laks
to lock them over before sending them on to Kokomo. We would like
to heve 2 five foot X and a Ffive foot EX eore barrel coumplete with
blank bit and shell. Both with the standard bit and core tube shell.

Tours very truly
/s/ €. L. Lindhe

W.R L
MAY 12 7947
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Hay 9, 1947

Spragus & Henwood
P O« Box 446
Seranton 2, Pemnaylvania

Gentlemen:

Refersnce is made to your Zulletin M75, "Serlss
'Y Double Tube Corebarrel”,

Please ship by express and bill the writer Tfors

1 - 5% EX Series "8Y Doubls Tube Corabsrrel,
complete with Btendard Inner Tube Core
fhell and Blank Bit for Standerd Core
Shell, as shown on Page 3 of ths Bulletin,
being parts 18001, 18009, 18017, 10081,
18088, 15089, 18037.

1 « 5' 2% Seriss "¥® Double Tube Corebarrel,
complete with Standard Inrer Tube Core
Shell snd Blank Blt for 3tandard Core
Shell, as shown on Page & of the Bulletin,
being parts 15002, 13010, 15018, 18022,
15086, 185030, 15058,

Yours very trmly

dPJ 08 . FRED JOHUSON
Blind cesWHLoerpabel »

WRLandwehyr

DJdPope

SEZslenkov

JHCourtright




Diamond Drilling at the Hollinger Mine
By

W. Roy Dunsar

Compliments of

- E. J. LONGYEAR COMPANY
MINNEAPOLIS, MINNESOTA
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AMERICAN SMELTING AND REFINING COMPANY
MINING DEPARTMENT
120 BROADWAY, NEW YORK 5
e
rd
‘W. H. LOERPABEL ff May 2, 1947
MANAGER
ATR MAIL

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

DIAMOND DRILLING
COREBARRELS"

Dear Sir:
Whnen 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 maximmum core recovery.

Attached nereto is a copy of Sprague & 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, s
DJPope, " s M
JdCourtright,” s

w. 1 L.
MAY 5 1947
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SPRAGUE & HENWOOD
SERIES "M"

DOUBLE TUBE COREBARREL

BULLETIN No. 175

.gi..:;,\,.‘?_\ HEAD INCREASED
. CORE
RECOVERY

R

INCREASED =~ \ e ruee
REAMER SHELL— {I=\
DRILLING

'E:Ta sy

PROGRESS

CORE LIFTER- ol

Manufactured By
SPRAGUE aAnD HENWOOD, INC.

Main Office and Factory
Scranton 2, Pennsylvania, U. S. A.




SPRAGUE AND HENWOOD, INC., SCRANTON, PENNSYLVANIA

SERIES "M" DOUBLE TUBE CORE BARREL

Acknowledgment is made 1o 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" Corebarrel.

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 say about "Core Re-
covery —

"The amount of core recovered
per unit footage drilled, or the
percentage of core recovery, is
dependent upon three factors: —
1, 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 ahole
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. [f drilling
be continued afier such a block
develops, no core for the foot-
age so drilled will be recovered,
and 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 o 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 cuter tube. Actually, however,
the inner tube probably does not re- -
main cobsolutely 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 cand Mining Journal, Wol. 147, Mo. 2, February, 1946, PP 119-121.
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SPRAGUE AND HENWOOD, INC., SCRANTON, PENNSYLVANIA

PARTS FOR SERIES "M" DOUBLE TUBE COREBARREL

NAME OF PART Symbol PART NUMBERS
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




SPRAGUE AND HENWOOD, 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 termincates 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 cui-
ting edge of the bit and the bottom ol
the inner tube. -

In the Series "M" 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,
frequentily tilts or cocks to one side,
particularly in broken sirata, and
very elfectively blocks the entrance to

_theinnertube. Insome 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 eveniudlly
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
2Y2-degree taper, fluted spring-type
lifter similar to the standard type.

Since the core spring has only «
2%2-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 Beaarels. The
only difference in the shoesis 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 o
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 "M" 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 resulis 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 o foar
greater percentage of core recovery
through the use of the Series "M”
Core Barrel.

e
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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 Pgcific National Life Bldg.,
Salt Lake City 1, Utah

SURVEYS
Degr Sir:

Thank you for your letter of Mareh 5th, with
which you sent the copy of the Bastman 0il Well Survey
Company report on the survey of some diamond drili
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 0il Well Survey Company.

DJdP:ble

MINING DEPART "1E>N—} "
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Mayeh 53 l?h?

¥y Do J4 Pope, Manager
Southwestern Mining Department
Ameyican Smelbing & Reflining Co.
Pe. 04 Box 2229

Tucson, Arvizona

Doay Sirs

We vecently employed the Dagtman 0il Well Survey
Companyy Lo swrvey some diasond drill holes for us in Lead-
vill, and their work was go satisfactory that I thought it
well to call the matier to your abtitention in case you have
similar surveying to do.

There is enclosed hevewith 2 copy of their report
on the survey of drill holes 1; 2 and 5 of the Carbuit mine,

, The address of thelr office in Denver is 1360 Speer
Boulevard, P, 0. Box 1500, Denver 1, Colorado, Ir. J. B.
Murdoch, Jre ls menager.

Very truly yours,

We Rs Landwehe
¥RLzgd
Blind cc: J.B.Mardoch, Jr.
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Ee Jo Longyear Company
1701 TFoshay Tower
Mimneapolis 2, Minnesota

Gentlomen:

This is to acknowledge the recelpt of, and to thank
you for the 1947 edition of the "Bibliography of Diamond
Tpilling M

Very truly yours,

WRLsgi



® GENERAL OFFICES: @
1360 SPEER BOULEVARD. PHONE MAIN 7151
P.0.Box I5S00 e DENVER |, COLORADO

November 13, 1946

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

Dear Mr. 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
coples 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.

9%//4%/

B. Murdoch, Jr4
Chief Survey Enghneer

DI
MINING DEP/",F?TMFN T
Salt Lake Cffire

Recelved | My atin:
JBM/ dm | N0V151946‘\n'\\
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CABLE ADDRESS “"EASTCO”



November 6, 1946

Mr. J. Benton Murdoch, Jr.
Eastman 0il Well Survey Co.
1360 Speer Boulevard

P, 0. Box 1500

Denver 1, 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 T was able to recommend at that time was Peale's Handbook,
which contains the best general treatment of the subject.

However, the B, J, Longyear Company, 1701 Foshay Tower,
Minneapolis, Minnesota, have just published a pamphlet entitled
“"Bibliography of Diamond Drilling", and I would suggest that you

write for one for it contains referesnces to all the literature
covering the subject.

Very truly yours,

W. R. Landwehr
WRL:si



November 6, 1946

E. J. Longyear Company
1701 Foshay Tower
Minneapolis 2, ¥innesota

Gentlemen:

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

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

Very truly yours,

W, R. Landwehr
WRL:s1




duly 15, 1946

Eagtman Instrument Company
1320 Spear Boulevard
Denver, Ccolorado
Gentlemen:
I have been informed that your company mey possibly have
a new method for surveying diamond drill holes. If so, I would be

interested in lknowing something aboul the wsthod and whather or
not you are equipped to make surveys.

Very truly yours,

W; Re Landwahr

M,

WRLtsl
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