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REPORT O el

LOCATION: This mining estate is located on the eastern
slope of the Nightengale Mountains, in the unorganized mining
District of Nightengale, Pershing County, Nevada, U.S.A., at
elevations ranging from 5000 to 6000 feet.
’ Nightengale Camp is located 68 miles in a northeasterly
direction from the city of Reno, and 50 miles northwest from the
town of Lovelock, Pershing County, Nevada; Lovelock being a town
of 1500 population located on the main line of the Southern Pacifie
‘Railroad. The COmpiny owns its own telephone line connecting
;‘tha mine with Loveloeck and long idstance points., It is rcached by
: good auto roads from both Reno and Lovelock, and a falr road connects
with Nixon, chada,vlocated on the north route of the Southern Pueiti&
‘ Railway, 20 miles from the properiy, the sameé bdeing the nearest ship- \
‘ ping point.
For a more definite location of this property see Map No. 3,
which is a state map of Nevada, showing by red circle marked B, the
position of the Nightengale property.

PROPERTY:
This unit is divided into three groups of mining properties,

follows:

1 - The property that is owned in fee simple known as
The Nightengale Mine proper;

2 -« Those mining locations held under U.S. mining laws
in the immediate vieinity of the Nightengale Mine;




3 - The Star Group.
Group 1 comprises,-

The East Half (E3) of the East Half (E}) of Seotion
Twenty-five (25); Towmship Twenty-five (20) N. R. 24E.,
M.D.B.& M., containing One Hundred Sixty (160) acres,
according to Government Survey);

Also the High-Grade Lode Mining Claim, designated by the
Surveyor General as Survey No. 4475, conteining nineteen and
six hundred seventy nine thousandths (19.679) acres; located
in the Nightengeale Mining District, Pershing County, Nevada.

Also the Marvelous, and Marvelous No. 1 Mining claims,
designated by the Surveyor General as Survey No. 4476, and
gontaining Forty One and three hundred twenty-two thousandths
(41.322) acres, located in the Nightingale Mining Distriet,
Pershing County, Nevada.

Group 2 comprises,-

Twelve mining locations containing approximately 230
acres of mineral land snd consist of the following claims.~

Senator

Nederland No. 1.

Mammoth

Scheelite Extension

Tungstite

Don

Dum

West View

west View No. 1

Nederland No. 2

Nederland

Summit Extension.
(See Sheet No, 1)

Group No. 3.

The Eastern Star Group is six and one~half miles east of
Nightingale Camp and is in Sections Twenty-four and Twenty-five
(24 & 25), Township Twenty-five (T, N. Bb{ North, Range
Twenty-five East (R. 25 M.D.B. & M.) and Section Nineteen and
Thirty (19 & 30) Townshlp Twenty-six (T.N. 26) North, Renge
Twenty-six Eest (R.26 E,M.B. B & M) :

There are eleven lode claims in this group, namely:

Eastern Star No. 6, Eastern Star,

Star Fraction, Esstern Star No. 2,
Star Lode, Sunri se No. 1,
Eastern Star No. 5, Sunrise,

Eastern Star No. 8, Sunrise No. &,

gunrise No. 3 (Bee Sheet No. 2)




CLIMATE: The climate at the mine is mild. There are a
few hot days during the summer but the evenings end nights are

always cool. During the winter some snow falls, however, the cold
gnaps do not last for more than a few days at a time. Plpes must
be covered two feet in the earth to prevent freezing. The rainfall
is about 8 inches, most of which falls in December and January.
The altitude is 5500 feet above sea level.

WATER SUPPLY: The water for mining and domestic purposes
is obtained from wells located on property spproximately a mile
east of the mine which the company holds under long term lease,
There are four wells whieh produce approximately fifty gallons of
water per minute as determined by a test run made Jﬁnc 29-380,1980,
Prior to this time the wells had been pumped qulite steadily to a
@apac ity of approximately 35 gallons per nﬁnuto. On June 29th, all
pumps were closed excepting No. 4 and this was run to its ful
capacity from 9:00 A.M. until 7:00 P.M., and the water was lowered
in the well until it was running freely from the tunnels into the
sump. During this ten hours of operation 54" of water was run into
the lower storage tank whiech has a capacity of 533.10 gallone per
inech of depth. Therefore, in the ten hours time 28,787 gallons
were pumped into this tank or 2,878.7 per hour, or 48 gallons per
minute. As No. 4 2311 has a capacity greater than all the other
wells oombined and the pumping of thlis well undoubtedly partially
drains the others, I am basing the production of the area entirely
upon this one well, using the other wells as a fedor of safety in
my assumption of fifty gallons per minute.

The water supply from thess wells could probably be in-

ereased twenty-five percent by the extension of the cross-cut




tunnels, dbut any further incresse above the twenty-five percent is
unlikely, and this no doubt represents the ultimate possible amount
of water from this particular source. However, I am of the opinion
that in sinking the Nightengale Shaft to a depth of six hundred
feet as hereinafter outlined sufficient water will be encountered
in the mine itself to run a mill of five hundred ton capacity.

The water from the aforesaid wells contains considerable
lime carbonate in®lution and therefore without treatment is unfit
for use in boilers and Deisel engines, but 1s perfectly satisfactory
for milling purposes. The tops of these wells, at the present time
are open, which permits small animals to fall into the water making
it unfit for domestic consumption. However this could easily be
remedied by putting in cement bulkheads and tight manhole cntranc;-
at the cellars of the wells. The water naturally is excellent
domestic water and ocontains no poisonous minerals of any nature,
Water is pumped from these series of welles directly into a storage
tank located at the wells 33' in diameter and 20' high, 18' of the
same being serviceable. This gives a total live capacity of
115,156.8 gallons, or 6,397.6 gallons for each foot in depth, or
533.1 gallons for each inch in depth. PFrom this tank it is
pumped to a second tank of similar size and capacity by means of a
Demming deep mine pump through a 3" pipe approximately a mile in
length and ageinst a hydrasulic and fricitional head of 600'. An
actual test of dellivery was made on August llth, 1930 and is showmn
on Exhibit 'E', in which case the actual delivery was 35,69 gellons
per minute, and the actual cost of pumping including oil, gas,
operators and mechanics time, was ten cents per thousand gasllons.

From the upper tank, the water flows by gravity to the mill make




up tank, which is a redwood tank 18' high and 31' in diameter

and having a total active capacity of 95,976.5 gallons at a

depth of 177, or 5,645.7 gallons per foot, or 470.5 gallons per
inech of depth. The mill is fed direoctly from this tank; the »
tailings from the mill are run by gravity to a settling tenk or
Dorr thickener 23' in diameter and 10' high with a total active
capacity of 27,970.2 at a depth of $', or 3,107.8 gallons per
foot, or 259.0 gallons per inch of depth. The sludge is dis-
charged through a one~half inch spigot into the tailings pond.
The total amount of water lost or discharged is 17.54 gallons
per minute (See Exhibit 'F'), when the mill is operating at four
tons per hour capacity. The 3/16" spigot becomes clogged when
the mill is operating at the aforesald capacity, but the 1/8"
spigot would easily discharge the tailings from a six tons per
hour operation and a two hundred ton mill would discharge approx-
imately twenty-five gallons per minute, based on the above exper-
iment. Therefore, the present water system is adequate far a
mill of two hundred tons capacity for which the Nightengale Mill
was designed.

TAILINGS:

The tailings from the Nightingale Mill are stored in a
tailings pond north and east of t he thickener house in which they
directly flow. The tallings at present run about 2%, but after
the installation of the improvements hereinafter mentioned, they

should run under .1%. However, in any case they shoud be stored

for future consideration.




PO 2
ere 1s no commercial electric power in the vielnity.

The mine and mill is operated by electric power generated by
Deisel and semi-Deisel engines. The Deisel engine consists of

an Allis-Chalmers 220 H.P. installation which I estimate delivers
160 H.P. at the Nightingale line. |

The semi-Deisel installation consists of two eighty horse power
Muncie engines thio& I estimate to deliver at this altitude and
under operating conditions 80 H.P. for the two. Therefore, the
total net operating power is 240 H.P. which is sufficient power
for all requirements of the mill as it now exists including com-
pressor and hoist for the mine, as well as domestic light for the
entire mine and camp. The cost of generation at the present time
is 1}¢ per E.¥W.H. on the Allls-Chalmers and 3¢ per E.¥W.H, on

the Muncies,

In all future extensions of the mine and mill 1t would be advis-
able to build along a unit system and as a basls of the power
unit I would advise the installation of a Buda type full Delsel
enginer of approximately 120 H.P. (see level raeting) which would
deliver 80 H.P. under the conditions found at Nightingale for
each unit installed.

The advantage of the unit system is that extra parts of machinery,
or even the full machine, may be kept on hand to replace worn and
broken parts of machines without loss of time incident to re-

placement.

g%cra fs no timber in the immediete vieinity of the
Nightingele line, the ms arest growing timber is the eastern slope
of the Sierra Nevada Range, fifty miles west of Reno, Nevada. The

timbering in the Nightingale shaft is sawed Oregon fir which I




estimate to cost $100.00 per M in place.

%ﬁ%#%g%iins of the Nightingald ore consists of gravity con-
centration and magnetic separation. Scheelite (CaWly) has a
specific gravity of 6,00, has a very definite cleavage and is
friable and easily broken when in crystal form from the rock
magna in which i1t is found. It does not slime nearly so much as
the ferberite ores of Boulder County and for that reason ores
running less ihnn one percent cen be treated with a saving that
will average eighty-five percent. However, sinee scheellte is
80 firable and brittle it is often times ground to the finest
powder under normal nilling'oporation- and when in this state re-
naini in suspension in the water for several hours and on account
of this propensity it is spoken of as easily slimed. The problem,
therefore, in the milling of tungsten is coarse crushing, careful
sizing both by sereen and hydraulic methods and finally re-grind-
ing the middlings and concentrating the finely ground product
over sliming tables. While the specific gravity of garnet is
from 4.0 to 4,5 and the specific gravity of pyrite is 5.0, it is
almost impossible, by gravity concentration to remove the garnet
and pyrites from the scheelite without extreme loss. This is
probably due to the physical shape of the particles and while
the iron pyrite and chaldco-pyrite could be moved by flotation
the garnet would remain., Hency the practice in milling achaelitn>
ores in the Nightingale District 1s to concentrate to forty per-
cent l05. thence to pass over a magnetic separator after drying
to remove the garnet content. The concentrate is then roasted

in an oxidizing roast for about five minutes or until the sur-

face of the pyrite grain has been chenged to a magnetic sulphide




when it is again passed over the magnetic separator and the

greater portion of the iron pyrite and the ohnloo-pyrita are re-

moved, If, however, the reast has been carried too far, the
hunatito formed will have to be removed by re~tabeling. The
concentrates are then further subjectsd to a dead or white-~hot
roast which removes the remeining sulphur and any voletile inm~
purity*(See Exhibit 'C') for the methods and costs of concentrat-
ing tungsten ore at The Nevada-Massachusetts Mill, MIll City,

Nevada' whilch is one of the successful milling plants on

scheellite ore operating in the United States.

For a plan of the present Nightingele Mill see sheet
=B, it's flow sheet is as follows:-

1l - An outside recelving bin for receiving ore from the various
properties hauled in by truck. 8Size 156.4" long by 9.5' wide
with sloping bottom 3' deep on short side and 10' deep on
discharge side, having a live capacity of 78.7 tons.

2 - The ore from 1 is disehargod through Meese Gottfrieé gate
onto & §" grizzley 43' long end delivered to,=-

S = An 18" X 24" Wheeling Crusher No. 6, the jaws se% t0 crush
to 2"; the crusher operated by a 50 H.P. Allls Chaluers X
motor, running at a speed of 865 R.P.M.
The crushed ore and the bipass from grizzley (2) is elevated by,-

4 - a bucket elevator with 10" X 6" buckets elevates the crushed
ore to the mine bin,~

S - 16.,8" X 14,5 X 13.,77' where 1t Joins the ore hoisted from
the Nightingale Shaft. The dead capacity of this bin is
218 tons, its live capacity is 40 tons. Under the plan as
outlined on Sheets 4-B and 5-B, the bin would be divided into
halves with hopper bottoms as shown on said sheets, The
north half would be for waste roeck, while the south helf
would be for ore. An automatic deviece would be installed
80 that the holstman could dump the skip either way. Both
compartments would have a live capacity of 125 tons, The
mine bin is emptied through,-

6 - a Meese Gottftied gate onto,-
7 = a l" grizzley five feet long which feeds,~

8 « an 8" X 16" Sampson c¢rusher set to 1" crushing size., The
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crushed ore, together with the bipass of the grizzley falls
upon , -

a 12" belt conveyor whiech transports it to,-

a bucket elevator (should be lengthened 10 feet; which dis-
charges it into,~-

the mill bin, the same being a circular ore tank 23%' inside
diameter and 15&' high, whose dead capacity is 437 tons and
whose live capacity is less than 50 tons., Under the plan as
outlined the live capacity would be 400 tons. From the mill
bin, the ore is fed by,-

a Hammil ore feed operated by a 5 H.P. G.E. motore, operat-
ing at a speed of 900 R.P.M. onto,~

a 12" conveyor belt, which discharges 1t into,-

a3 X 6' trommell of 4" mesh set on a slope of one inch to
the foot. At this point water 1s introduced. The over size
from this trommell flows through a launder to, =

a set of Allis-Chalmers 14" X 30" rolls, set to erush® 4w,
The ore from this set of rolls Joins the undersize from
trommall (14) and flows directly into,~-

a 3" X &' ten mesh €5mnsll, the undersize flowing to,-

wet elevator No. 1, the oversize from the 3' X 6' ton mesh
trommell (16) rlovs to a wet,-

Elevator No. 2 which delivers 1t to the second set of,-
Allis-Chalmers 14™ X 30" rolls set as close together as
possible. The material from these rolls Joins the under-
slze from trommell (16) at elevator No. 1 (17). It then
flows through,- ¢

hydraullic pocket classifiers., PFrom the first feed to,-
Plate-Deister Sand Table No., l. From the second feed to,~-
Plate-Deister Sand Table No. 2. From the third feed to,~-
Plate-Delster Sand Table No. 5. The slimes passing to,-
Two 6' X 6' Callow tanks. The overflow from (24) to,-

an 8' X 8' Callow tank outside building. The underflow
from (24) to,-

Wilfley Table. The underflow from (25) to,=

diagonal Deck Deister table. The tallings from all tables
carried by launder to,-




28 « Alkens classifier; the sand to conveyor belt and tailings
dump; the slimes to,~

26« Dorr Thickener. Overflow pumped to,-
30 « ¥ill Meke-up Tenk, underflow to,~
31 - Tallings dump.
The middlings from all tables runs by gravity to,-
32 -« Wilfly Pump, and is pumped to,-

33 = McFarlend Rolls, size » thence back to the
circult, :

The scheelite ores of both Nevada and Arlzona have a
tandonoy_to oxidize nsar the surface of the ground to tungstite,

which can not be saved by the ordinary process of table concentra-
tion and, therefore, becomes lost in the Nightingale Mill, This
condition of oxidation was noticed by Mr. ArthurOollins in his re-
port on the Xing mins of Arizona copy of which is given in my re-
port under Exhibit 'A', Unite *'C'., Mr. Collins does not speci-
ficelly state thet the mineral 1s tungstite, but he does state
there is a refractory tungsten mineral in the King ore as w1l as
the ore of the Huachuca Mountains of Arizona, while in my ex-
amination of these properties, Y have definitely determined that
such refractory minersl 1ls tungstite. Fortunately, the tungstite
is & purely surfece oxidetion and does not extend to a depth of
more than & hundred feet, and in the Nightingale diatriet appears
to be entirely absent on the first level in the Nightinzale shaft.
For thls reasson the milling consideration of tungstite is megligible,
The screen ahalysis made on the Nightingale ore first by
H. XK. Lidstone under date of June 9th, 1988 as shown by Exhibit 'G?',

and sedond the screen snalysis made by Mr. Axel Johnson under the

supervision of Fred A, Fair, under date of July 2nd, 1930, as
shown by Exhibit 'H', indlceste that approximately 50% of the values




are in particles under 30 mesh, and 50% are in psrticles over
30 mesh, For this reason a double proceds of concentration will
have to be carried out in order o make an 85% saving of the
scheelite content.

In the first stage coarse grinding and coarse concentra-
tion is proper and the present mill equipment is satisfectary; for
the second stage fine grinding is necessary, therefore, a rod mill
and callow or other equally efficlent screens should be installed.
(See Sheets Nos., 4 and 5B.) Therefore I recommend the following:-

lst:

That before esnything further is done, an expert on mill de-
sign be employed to examine and report on the Nightingale
Mill, and redesign it along the Unit System on a basis of
five units of one hundred tons capacity or a total of five
hundred ton capacity when completed. .

2nd;

That a Mill Superintendent be employed to run the mill
who has had at least five years experience in the concentra-
tion of tungsten ores.

Srd:

That the gallows freme of the Nightingale shaft be raised
ten feet and a hopper bottom be put in the mine bin to bring
its live capacity up to ite present dead capacity; that it be
subdivided by an easterly and westerly p;mtition into two
compartments, the north compartment for te rock and the
south compartment for ore, and that an awtomatic: hopper arrange-
mgnt be 1nitallod 80 that the hoistman ¢an dump into either
bin a% will.

4th: -
That the present waste bineon the north of t he mine bin
be torn down and the material be used in the construction of

a crushed ore mine bin to feed Roll No. 1.

Sth:

That Roll No. 1 be moved out of the Roll House to t he
position shown on Sheet No. 4 -~ B and No. & - B.} Elevation
of base 5533, and that a cerushed ore mine bin be consiructed
to feed Rolls No. 1 as shown on said sheets. That the rolls
and grizzley from said bin be set at 3/4 inch.

6th: ;!
the Sampson crusher be moved from the crusher house
to position shown on said Sheets Nos. 4-B and 5-B, the eleva-
tion of the vase o be set at elevation 5534.5, and the grizzley




and jaws set to 1} inch. That a chute from the crusher be so
arranged that the crushed ord may be either conveyed to
elevator to west of crusher, or directly to the belt conveyor
to the south as desired.

7th:

That the present conveyor from the Wheeling crusher de
changed to a vertical position and to discharge into a crushed
mine bin to be built to the same height of mine bin as shown
on sald sheets,

8th:

That a belt conveyor be constructed as shown on sald
sheets, the discharge end to be of sufficient heighth as to
allow the installation of a sampling device.

9th:
. That a hopper bottom be constructed in the present mill
bin so that the live capacity shall equal the dead capacity

and that concrete foundations extending to bedrock be construct-
ed under the west bents as shown.

Oth:

fMat No. 2 Rolls be set to orush to 1/4 inch; That
McFarlain Rolls be installed in roll house to duplicate No.
2 Rolls when out of oomniquion.

1lth:

That the installation of a 4 X 9' rod mill be made in
roll house for the final regrind of oversize from Roll No, 2,
and the middlings returned from the tables.

12th:
5 That three traveling belt callow duplex screens of 16
*. mesh, 24 mesh and 48 mesh respectlively, be installed to
handle the product from the rod mill.

13th:

That the floor of both concentrating rooms be extended to
a full 24 Ft. width as shown and ten tables be installed as
shown; the finer concentrating tables and the alimers to
oecupy the lower floor.,

15th:

E? opinion on these ores is a two stege concentration;
the first stage is to take the scheelite out in as coarse a
cr{stal as possible - rolls and trommel screens and plate-
Deister coarse sand tables as now installed is proper; the
second stage 1s fine grinding of middlings with rod mill and
callow screens and Deister-Overstrom fine sand tables; and for
the slimes callow tanks and Deister-Overstrom slime tables is
proper.

There is at present enough ore of a one percent grade

in the various surface openings on the Mammoth, Scheclite Exten-




sion, Don, Nightingale, Nos. 1, 2 and 3, and in the Glory Hole
of the Nightingale Shaft, and in the Star Group of Mines, to

keep the present mill operating for one year at a one hundred

ton capacity, providing the development work for such a grade

of ore (1%) is carried on with reasonable diligence. This would
allow sufficient time to sink the Nightingale shaft an additional
five hundred feet and the various drifts run as hereinafter out-
lined, to support a mill of from two to five hundred ton capacity

operating on ore running 5/10 of 1%.

g%zég%bmpt is made to pass upon the title to the mines
set forth in this report as this is the function of abstractors,
and a careful examination of Abstracts of Title should be made
by a competent attorney.

The ore bodies, however, reported upon and upon which all
estimates are based, lie well within the boundaries of the claims
herein shown on the various sheet maps. In other words, the mineral
land and the apexes of the various veins are thoroughly and properly
located, and upon t wse claims held by location the asaeagment
work has been done for the year 1930, which holds them by possessory
title under United States Mineral Laws, until July lst, 1932,

GENERAL GEOLOGY:
The geology of the Nightengale Mountains is somewhat

similar to that of The Little Dragoon and Huachuca Mountains of
Arizona in that the ore eceurrence is at the contact zone of
porphyritic granite which has broken through ancient sedimmntary
beds but unlike them the oontachalung the westerly rim is
vertical. The sedimentary beds form the highest peaks both in
the viecinity of the Nightingale Mine proper and in the viec nity
of the Btar Group, lying six miles to the east of the Nightingale
M-




Mine, while thé valley, known as Sage Hen Flats, lying between

the two above mentioned properties is eroded entirely into granite.
The contact between the granite and the sedimentery beds in the
Nightingale shaft (130 feet deep] 1s vertical, showing no indica~
tion of dipring either easterly or westerly. Ebiover, as we approach
Finnemucca Lake the beds have a slight dip to the westward indi- >
catinz to my mind that the granite contacts will dip westerly with
depth. '

This is also further evidenced by the westerly dip of
the sedimentary beds on the Scheelite EXtOﬂBiOBnLOGG and the Don
Lode (See Sheet No, 1 - B). FHowever, the sedimentaries on these
two lodes are split away from the main body of limestone and
shales as shown on said plat. The general course of thecontact is
north 5° yest, while the average course or strike of the sedi-
mentaries is north 25° west. The sedimentary rocks of this lo-
cality are, although no fossil evidence has been found, pxrobably
Cambrian Limestone Shales highly altered, - limestones becoming
marble and shales becoming slates. 8Schist appears at but one
point on this property and that is in the cut on the south end
~of the Summit Extension Lode at the granite-slate contact. This
schist somewhat resembles the Pinal schist of Arizona, but is
probably of sonsiderably later origin and in ell probability is
metamorphosed slate at the granite contact.

The general geology of the Star Group varies considerably
from that of the Nightingele Group in as much as it appears that
the sedimentarliecs are blocks floating in the granite magma as
shown on sheet No., 2 - B. These blocks, however, are arrvanged in

a general easterly and westerly alignment with the line of con-

tact and ore deposition following the south edge. The general




The largest strata of limestone cutting the sedimentary
granite contact I have labelled on Sheet No. 1 - B, "The
Nightingale Limestone™. This contect forms in the Nightingale
Mine whet 1s known as the "Clory Hole", which is a body of commer=
cial ore running approximately .6 of 1% W0, one hundred feet in
length and averaging twenty-five feet ln width (See Sheet No. 6
6 - B between stations 2/30 & and 3/70 8).

The next largest strata of limestone cutting the sedi-
mentary granite contaet is that found in the No. 3 Nishtingali
Tunnel. This limestone occurs sbout six hundred fset easterly
of the Nightingale Limestone and is labelled No. 8 Limestone as
is shown on Sheet lo. 1 - B, This limestone cuts the contact
fourteen hundred feet north of the Nightingele shaft and is fol-
lowed Iin a parallel ¢ urse by an Aplite dike which extends to the
feldspatlic knob south of the Nightengale Camp to the granite in-
trusion near the center of Sec. 24, T. 25 N. of R. 24 Ezst es
shown on sald shect No., 1 B. This Aplite dike togcihor with the
aforesald granitic intrusion seems to spiit of{ the sedimentaries
lying north and east into two floating islands of sedimentary
rocks both of whicech are highly mineralized. The southernmost of
the two islands form the ore zone of the Mammoth, The Scheelite
Extension and the Don Lodes where opendd. This island appears .
to have been bhit slightly displaced both in strike and dip from the
main sedimentary deposit to the west. The northernmost island,
however, though mineralized is turned 90° to the eastward and in
the case of the No. 3 Limestone, the dip is 70° to the north.

Between the Nightingale Limestone and No. 3 Limestone

the granite sedlimentary contact cuts a series of small limestone

beds and limey shales, so that there is practically a continuous




ore shoot on the line of contact extending from four hundred feet
south of the Nightingale shaft to fourteen hundred feet north of
the Nightingale shaft, as shown on Sheet No. 6 - B and Sheet No., 70~
B, and a portion thereof on Sheet No. 8 - B, Fyom this point the
ore seems to follow No. 3 Limestone as shown on said sheet No. 8 - B
where it is cut in No. 3 Tunnel, a total distance of 2300 feet of
practically continuois ore shoots which I estimate will have an
average width of fifteen feet and an average value of one half of
one perecent W0z, for a depth of 500 feet below the surface of
the ground.

By examining Sheets Nos. 6 - 7 - 8 B, 1t will be noted
that the contaet vein is cut in numerous places by spar dikes.
Those dikes are usually barren of ore within themselves but that
at the sedimentary lime contaect with the dikes the local enrich-
ment amounting to as much as 5% W0z more than offsets the barren
area of the dike itself. It will also be noted in the vertical
pro jections of the vein a series of dotted lines dipping aprroxi-
mately 25° to the north labelled on said sheets "Bedding Planes",
These planes were first mistaken by me as true bedding planes, bdut
after a more through study of the geology I am satisfied they are
- false bedding or relief fractures, dbut they have a very material
effeet on the ore bodies., The raising solutions having a ten-
dency to follow and bahk against them, resulted in large lenticular
sections of the more porous laminations becoming more thoroughly
mineralized than the laminations which were not so extensively
rraotur-d)and were tighter in nature, thus we have zones in the
vein which will average 1% \l(:b:5 oi in some cases even higher,

while other zones are too low to pay to mine. This is eapecially

true in No., 3 Tunnel where a gmade of 2% ore six feet wide dips




between two barren zones of lime to the northward on a 20° aip.
This zoning condition, however, hecomes less and less with depth
and in the bottom level of the Nightingale shaft the commercial

ore is practically sclid, although the local enrichment along these
fracture planes is still noticeable.

The section of No. 3 Limestone between the No. 3 Tunnel
and the Don Lode is little explored and littlo known, although the
following so closely of the Aplite dike with the No, 3 Limestone
would indicate the possibility of the enriched zone shown in the
No. 3 Tunnel tc be extended underneath this entire area, hence
the importance of driving the breast of No. 3 tunnel following the
dip of the ore is an important exploratory development.

The re-appearance of rich deposits of size in the Don, The
Tungstite, the Scheelite and the Mammoth Lodes, would 1ndioat§ to
my mind s second mineral area centering near the tungstite shaft
south of the grenite wedge on the west end of the Tungstite Lode,
Sheet No. 1 - B, This area has not been sufficiently developed to
prove the extent of the mineral possibilities, but the higher
quality of the ore where opened and the finding of rich scheelite
float running 10% W0y near the sﬁuth apex of this granite wedge
would indicate to my mine the possibilities of an ore shoot even
richer than the Nlghtengale shoot as hereinbefore described.

The depth %o which the sedimentary blocking in the Star
Group (See Sheet No. 2 - B) will extend is problematical. At
first I was under the impression that it was of a purely surface
nature and would be exhausted within.one hundred feet as its great-
est depth, but after climbing down the Star shaft and finding the
sedimentaries in the lowest level which is one hundred and forty




feet below the surface practically in the same position as va@
found on the surface, which would indicate to my mine, that this
blocking will most likely extend to depths as greet as tungsten 1s
usually found (from six to eight hundred fest).
If the above conclusion is correct the surface deposit

labelied "Traet A" and shown in detail in Sheet No. 9 - B is
probably the largest ore body in the district and may be the
largest deposit of its kind in the world; and the quantity estimate
of 44,604 tons as given on sald Sheet No. 9 - B would be increased
many times, The value of this ore as sampled by H.K.Lidstone on
June 9th, 1928 end shown on "Exhibit G vas ,6219% W0z. The values
of this ore 1s more corrcctly determined in volume in giving re-
turns from the tonnage produced from this group, especially Star
No. 8 as given under the heading "mill Runs™ in a followlng para-
graph and is the same mineral found at Mill City Nevada, wich is
succeasfully treated by the Nevada-lassachusetts Company, see €X-
hibit C referred to on page 10 hereof; therefore your company has
no complicated milling problems to over come in order to produce

a pure tungsten concentrate, as the present mill at Nightingele 1s
equipped to mill these ores by the proven method of concentration
and magnetic treatment, and the mill additions recommended in this
report, is installed will be an improvement over any other mill in
point of saving that is now operating on this character of tungsten

ores,
This particular character of ore which I have carefully ex-

amined is associated with copper in the form of asurite and mal-
achite, which are alteration products from chalco-pyrite. The
chaleco-pyrite often times remaining in the center of the asurite

and malachite ores so that as soon as live ores are encountered we

may uipoct the copper to be in the form of chalco-purite and as it




econtains enough iron to make it become magnetic upon‘:oaating it
responds readily to magnetic separation.

A deposit similar to that of tract A occurs on the Eastern
Star No, 6 where the strike of the ilmn beds are in a northwesterly
direction and their dip is an average of 70° southerly. They are
quite regular in both their strike and dip, are approximately 1500
feet in length and 200 feet in width. The granite-lime contact is
quite regular and resembles that of the Nightingale distriet, ex-
cept that it dips 70° southerly. It is my opinion it is second in
importance to Tract A, and will exténd to considerable depth.

The third tract of importance is that found in granite lying
between two sedimentary blockings on the Eastern Star No. 8, A mill
run of thirty tons from this ore averaged 7/10 of 1% WOz. The work-
1ngs upon this claim are very shallow, hence the extent to which it
will produce is unknown, but owing to the fact that sedimentaries
occur both north and south of this granite tongue and the presence
of an Aplite dike crossing the ore dike would indicate to my mind
thet the sedimentaries will come close together with depth and the
granite tongue will become narrower with depth. This would be
conducive of better ore deposition.

MILL RUNS:
in addition to the assay returns as shown on the various

exhibits and maps of this report, a series of mill run tests were
actually made in ten to thirty ton lots to determine the value of
the ore from various places on the Nightingale Mine and the Star
Group which are shown by "Exhibit I"™, The values herein given and
estimate of ore bodies are based upon the assays herein given,

numerous paﬁnlnsa and the mill runs hereinbefore mentioned, and

from those numerous sources I am of the opinion that the aversge




value of all the ore of the Nightingale Mine and Star Group is as
follows under caption "Ore Bodies". :

ORE BODIES - Nightingale Mine.

Developed Ore: In the Nightingale Shaft above
Elevation 5430 (See Sheet No. 6).

Average Width 15 feet

Average value 8/10% L
NOTE: See Exhibit "D". Assuming

40% waste. :
Total Quantity of Ore 60,000 Tons.
60,000 Tons = WOs Content, 480 Tons
85% Saving = 408 tons $1,000. $408,000.

Cost to Mine @ $1.50 X 60,000= 90,000 .
Cost to Mill @ $1,00 X 60,000s_60,000 3150,000.
» .

Surface Ore:

Development Plan No. l.
(8ink Nightingale Shaft 75 Ft. to E1.5350)
Drift N.5°%W 2000 feet and S 5°P 500 feet at
elevation 5375. Average width 10 feet,
Average value 7/10%. ,
Assuming a waste of 40%, total quantity ore
is 200,000 tons of an average value .7%
equals 1400 tons of WO .85% saving,
equals 1190 tons @ $1,000. = $1,190.000
3000 Ft. Drift @ $15. 45,000,
450 Ft. Upraise © §20. 9,000,
uininglzgg.ooo Tons @

. wmmmee=300,000,
¥Milling " » @

1.00 200,000
TBBL, 000,

Net Valu@=~ -

Probable Ore:
Development Plan No. 2. ‘ :
(8ink Nightingale Shaft 425 feet to E.4950,)
Drift N.5°F 2000 feet and S.5°E 1000 feet,
Average width 10 ft - Average value.6/10%
Assuming a waste of 40%, total quantity ore
is 828,750 tons of an average value of
+6% equals 4,972.5 tons WOz © 85%
saving equals 4,226,625 tons W0g @ $1,000, $4,226,625.
600 ft.double Comp't

shaft @ $100.00 60,000,
1200 ft.uprise @ J20. 24,000,

828750 tons to mine @$1,50 1244,125.
828750 tons to mill @§l.00 828,750, 2,245,875,
Net Value-- - 1,080,750,




Possible Ore:

Development Plan No, 3.
Drive breast No. 3 tunnel E.5550 ft. along
No. 3 Lime to Mammoth cut 4000 ft. es
shown on Sheet No., 1 - B. Average width
5 ft - average value 1% W0= squals 750 tons
at 85% saving, equals 637.5 tons @

$1,000. equals - - wmemcseee -we §37 500
4000 ft. drift E.B550 @ §15, 60,000
1700 £+, drift E.5700 @ gl2. 20,400 '
5000 ft. upraise @ $20. 10,000 :
75,000 tons ore to mine @ ‘ f
1,50 - - 112,500 ;
75,000 tons ore to mill @
$L.00~~mncacax 75,000 277 .800
‘ NET VALUE=-=mme e oo onneno—————————————— -~ =3 809,600,
- Possible Ore:

Development Plen No. 4.
Extend Drift E1,5575, Nightingale Hine from
sta. 2000 N, a distance of 4000 fect,
- Average width of ore 5 ft - average

va £
Ass x‘{‘g. 3.‘?3 'g&te leaves 100,000 tons of ore
1% WOz equald 1000 tons W0z @ an 85% saving

eguals: 850 tons @ §$1,000. 850,000,

4000 £t drift @ $15.00 60,000,

700 £t upral se @ $20.00 14,000,

100,000 tons ore mined

@ $150 -~ 150,000.
100,000 ;ongoore milled xoidli e
o gl. 0 ;,0 s 524 .
‘ Net valu@---~=mmmmemeeccecccacaae - -SSR mpepermy {3

STAR MINE

Surface Ore:

Development Plan No. 5 (open cut) See

Sheet No. § - B
Ore above elevation 0/00 (Assumed)
22,302 tons of 7/10% ore equals 156.1 tons

W0z at 85% saving, ecuals 132.7 tons

8 51.000.00, §Q0RLEmaammamennaditi e --$132,700,
11,151 tons of 6/10% ore equals 66,906

ggnngoa ~; B§§ 333135' e 56 ,870

. tons @ : WQ0rmen= - - o &
- - mmeaneees""1EB,570

Total Value - o

Cost to mime with steam shovel and haul
to mill 33,458 %ons @ §l.50=~w=ww=--=50,179
Cost to mill 35,455 tons

ﬂ ’l.oo—-n-—-‘-o--d&-huun-uau--n-nuno-mss 4 ) 65 653.
Net Value==-=« crmenemasegeonann cae “53?3%%’ §104,9%8




Possible Ore:

Development Plan No. 6.
Sink 500 ft. shaft at Tract A from O
to =600 elevation.
557,550 tons ore 7/10% value eguals 3,902.85
tons W03 at a saving of 85%, uquals 3317.42
_tons W0z @ $1,000,00 equals--===m=m====m==ea=-=3,517,000,
278,775 tons of ore 5/105 value equals
1672.65 tons WOz at an 85% saving ’
equals 1,421.75 @ $1,000.00. 1,421,750,

Total Valuo-----*~-~-~~-~~ 0 o O 2 2 D 9 o W 4,739,750
500 ft. shaft @ $40.00 20,000,
2400 ft, drift @ 15,00 36,000,
To mine 836,325 tons ore
@ $1.00mww- - e 836,325
To mill 836,325 tons ore
o $1. 00~~«~~-~------ ------ ~== 836,325,
To haul 6 miles 836,325 tons
© $1.00 cmmmmmc e r e - 836,385, 2,564,975

K‘t ‘V‘lu‘—---—-—n--n----w—-—uonu—u-‘-mon--—mm—a--nunn‘z s 175 ’ 785

Possible Qre:

Devolopmont Plan No. 7.
8ink No. 6 ghaft 500 feect.
Surface areca of shoot 11,970 Sgq. Ft.
500 f4. equals 400,000 tons ore allowing
for a lO%ewaate.
400, OOO tons 7/10% ore equals 2,800 Tons
and et an 85% saving gives

8,%80 tons @ $1,000 equals-~==emevewrec-ww=-e 2,380,000,
500 ft. shaft @ $40.00 20,000 .
2000 rt.drift @ $15.00 30, 000
400,000 tons ore minod
ut $1.00-=mwe - o e e o 400,000
400,000 tons ore milled
A8 Bl (00 snesnnemensonssind00,000
400,000 tons ore hauled
at 21.00=cmmmcmccnnc - 400,000 1,250,000,
Net Valug-=e—wecwwcs e e e e e e 1,130,000,
CAPITULATION:
P et Net Value
Developed Ore: s, W S 0 S A 4 W
Surface Ore:
Nightengale Mine $636,000
(Development Plan No. 1.)
Star Mine 104,938

(Development Plan No. 5.) 740,938




Probable Ore:
Nightingale Mine,

Development Plan No. 2 1,980,750
Development Plan No. 3 349,600
Development Plan No. 4 526,000
Development Plan No. 6 2,173,785
Development Plan No. 7 1,130,000, 6,170,135
TOTALm e o o o s wmmmmwmmas 7 160,073
Cost of Equipment:
Nightinzale Mine 100,000,
Star Mine 30,000
Nightingale Mill to
500 ton capacity. 250,000, 400,000

Net Value Of ProJjeot--= ~eesesmcem—ea-- annnmaanca- §6,769,073
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EXHIBIT "D"

Assays from Nightingale Mine

No. Assay Width WOxContent Location
1 11v . » 1.01 ox{m Surface
2 9 -8B «90
3 14 .95 3&{55 Bottom Lonl N.M,
4 3 4 .88 2575 " "
5 7 3 .93 23{'75 . » "
g 4 0 .92 » " .
7 6 1.02 8{65 " i L
8 31 e .83 1s,lao » " "
. 9 4 .84 " "
10 4 3 1.01 os/aa In Breut Drift
11 5 7 .68 1N/16W Side Streek
12-4 8 5 1.10 1N#50
Star Mine.
12 8 8 o See Sheet No, & - B
13 7 : 5 .95 " " w »
14 12 6 -
15 8 8 62 e » " "
16 10 2 .58 » " sl s
17 16 87 ” » b "
18 16 62 " " " "
19 20 1.10 " » " »
20 35 Shaana " o " ”
33 10 .60 3N423
34 10 3 72 "
35 g 5 4N/4
@ 38 12 an/51
37 12 BN/56
38 7 .58 BN£80
39 3 .70 TN#10
40 8 6 .73 : 7NF£10
41 15 4 .83 7Nf62
100 5 Senator Disc.See S.N.l-B.
101 8 Memmoth " » .
102 5 .80 Tungstite"” ol d »
103 5 .61 Star Shaft " " 2-B.
104 5 Scheelite " " 1-B.
NOTE: These assays were made by Richerds and Son of Denver,
Colorado; signed certificates of which are hereto attached.,
Samples Nos., 21-32 Star Group were never taken as mill
runs were made in lieu thereof.
Samples Nos. 42-99 were skipped because they were taken
at separatetimes. Others will be written in in ink as
they mre not completed.
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EXHIBIT "B".
QUANTITY TEST --- AUGUST 11, 1930.

Purpose: - To determine actual amount of water delivered from
lower to upper tank and to check by calculation the
experiment.

All well pumps were closed. The Demming Triplex pump
was started. The lower tank was lowered 16" in 4 hours of contin-
uous pumping. The capacity of the lower tank is 533.,1 gallons per
inch. Therefore, a total of 16" X 533,1 gallons per ingch, or
8529.6 gallons were pumped in 4 hours or 240 minutes. So, 8529.6
gallons divided by 240 minutes equals 35.5 gallons per minute as
the actual working cepacity of the pump. '

Quantity of water pumped by above Demming Triplex as
determined by calculation.
Each pump plunger makes 28 R.Pm,, therefore, three plungers make
84 R.P.M.
The size of each piston 1s 3 61/64ths inches in diameter or
«2394 fect.
The stroke 1s 8" or .6667 feet, thorefore thecontent is area in
sguare feet times stroke.
The area equals.085218 Sq.Ft. X .6667 equals .0568 Cu.Ft, or
.42486 gallons of water for each stroke. Therefore, 84 strokes
X .42486 equals 35.69 geallons per minute, while that actually
pumped was 35.5 gallons per minute by acteul measurement herein-
before glven.

The cost is as follows:
Stove oll used was 1.56 G.@ 18}¢ - 19.5¢
Cup Grease § Pound @ .07 ‘ 5

Mechanic (4 Hr. @ 90¢) 22.5
One~half GCal Gas @l4¢ 5
Operator (§ Hr. @ 60¢) 30.

Totale== 52-53
85629.6 gallons at a cost of 824¢, or 9.7 per 1000 gallons.
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EXHIBIT "F"

WATER CONSUMPTION TEST MADE JUNE 26th,1930

One~half inech spigot from door thickener running freely.
The mill running on four tons per hour capacity.

I procured two oil buckets of equal capacity, each
weighing 23 pounds, and by using the two and running the spigot
discharge through a launder was able to measure by bucketsful
the discharge of both water and sediment.

I filled twenty of these buckets in 6.5 minutes,
each bucketful of water and sediment weighing 72.75 pounds.
Subtracting 23 pounds for the weight of the bucket left 45.75
paunds as the combined weight of water and sediment.

Taking one bucketful of water and sediment I then
evaporated off the water from the sediment. The residue in-
cluding the bucket weighed 30.5 pounds. Deducting the weight
of the bucket leaves 7.5 pounds of sediment to each bucket of
water.

20 Buckets X 49.75 Pd8 —wwe-cmevccww---=095, Pds.
995 Pds divided by 6.5 Min gives the

spigot outflow at ==wecvceccwas ---=153,.62 Pds,
of water per minute. (Water and
sediment)
Sediment equals 20 X 7.5 Pds Or =-----=150, Pds
150 Pds divided by 6.5 M equalS~===w== - 23.62 Pds.P.M.
or a net loss of 130 pounds of ¥

water per minute.
(NOTE: A gallon of water (U.S.Standard)
weighs 8.35 pounds)
130 divided by 8.35 equals ~~==wewwee=e 15,56 G. P. M
on a basis of four tons per
hour ore concentration.

The sediment loss through the spigot is 23.62 Pds.
per minute or 1416 pounds per
hour, the total quantity through
the mill being 8000 pounds per hour.

Therefore the Akens classifier removes 6584
pounds of sand with a 15% water con-
tent, or 987.6 pounds of water per
hour, or 16.5 pounds of water per
minute which equals 1.96 gallons per
minute,

15,56 plus 1.98 equals 17564 Gallons Per Minute,

whieh represents the total loss of water.
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EXHIBIT "G"

SCREEN ANALYSTS FROM SAMPLE NUMBER ONE.
ANDERSON BIG CUT. SAMPLE CUT FROM
BOTH SIDES FROM 59.0 FACE.

Screen Size  Welight of Percentage of Assay iﬁs By Weight Per centage
Product Total Weight Content. Content W0. of woa eontent.

On $ ineh 16.10 Grs. 1.42 0.36 0.0051 0.82
On 3 mesh 131.605 11.62 - 0.44 0.0511 8.19
On 4 Mesh 188,70 18.66 0.435 0.0725 11.64
On 6 Mesh 139.805 12.34 0.475 0.0588 9.40
On 10 Mesh 168.20 14.85 0.485 0.0720 11.65
On 14 Mesh 80.105 7.08 0.51 0.0361 5.79
On 20 Mesh 59.00 5.21 0.5756 0.0299 4.81
On 28 Mesh 63.00 5.56 0.58 0.0325 5.22
On 35 Mesh 52.50 4.64 0.635 0.0293 4.71
On 48 Mesh 41.505 3.66 0.725 0.0265 4.26
On 65 Mesh 36.00 3.18 0.83 0.0264 4.25
On 80 Mesh 5.905 0.53 1.41 0.0747 12.01
On 100 Mesh 19.01 )..68 1.385 0.0233 3.75
Thro.100 Mesh 131.00 11.57 0.725 0.0839 13.50
Totals 1132.66 100.00 0.6219 100.00%
Sample No. 1.

P. 0.0074

S. 0.132

Cu. 0,095

Calculated WOz value taken Screen Analysis 0.8219%. Copper seems to be intimately
associated wi%h the scheelite and can not be separated without a chemical process
can be perfected. From observation with a powerful metallurgical microscope, I
found some of the copper combining with scheelite, forming a cupro-tungstate.

Some of the copper minerals are free, in the form of Assurita, malachite and some
minute erystals of chalcopyrite.

fgd.) H.K.Lidstone
6/9/1928.
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EXHIBIT "H"

Samples taken by Axel Johnson July &, 1830,
FPred A Falr in charge of operations.

Sample No. ancontent Size Percent Description

1 24 : Coarse tailings
: from conveyor belt
. Thickener House.
2 16 Spigot Sample

Dorr Thickenser,
Screen Test on Mill Tailings.

17 -16420 22,95% Tel 1 Race outsid
042 "30{40 6.55
«15 -100 29,53

g
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EXHIBIT "I"

On August 29, 30, 31st, 1930, the mill operated twenty-
two hours total, and milled 170715 pounds of Star No. 8 ore of
a heag%value of .85% and made 1865 pounds concentrates 45.7% tails
run .4%.

The oonbentrates contained 852.30 Pounds WOB
The tails contained 675,40 " L
Total ~1527.70

Therefore, the heads probably run ,89% instead of
.85% as there is no automatic head sampler.

Therefore, the % saving was 49/89 or B5% saving. This
loss was due to coarse grinding and not regrinding middlings.

On August 8th to 12th, 1930, the mill operated thirty
three and one-half hours total from surface ore North stope
Nightingale Mine. The heads assayed .57% WOz. Total amount
of ore milled 237,374 pounds ore, produced 2902 pounds concentrates
that run 45.73% WO. while the tails went .14% WOz. *
237,374 Pounds X .4573 equals 1052.7 pounds WO ?n concentrates.
237,374 -~ 2302 equals 235,072 X .0014 equals 309.1 Pounds.
1052,7 and 309.1 pounds equals 1361 pounds as against 1353.05
pounds, showing these samples and assays to be correct. There-
fore 1052.7 divided by 1361.8 equals 77% saving. The probable
average saving made in the millat its present condition is
approximately 66% or 2/3. j

. July 24th to August 5th there was milled 273,868
pounds of ore from No. 2 stope, that produced 3315 pounds of
concentrates assaying 31.65 which equal 1049.2 pounds IOa.

Assuming a 2/3 saving, would mean 1574.8 pounds of WO
in the ore, or a head value of ,57%. This corresponds to the
bateh of 237,374 pounds of ore milled August 8th to 1l2th, 1930.
It therefore appears that the surface ore from the North stope
of Nightingale Mine and surface ore from No., 2 Tunnel runs
«57% WOz« :

On August 1l2th milled from North stope Nightingale Mine,
100 feet below the aforesaid batch of 237,374 pounds,43132 pounds
of ore that produced 445 pounds of concentrates which assayed
45.73% or 197.24 pounds of WOx. Assuming a 2/3 saving, the heads
should have contained 295,86 %ounds W05 or approximately 7% WOz




