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San IMrancisco, Cal., May 25, 1008,

/ l () (he Comstocel: Pumping Associn-
tion, San I'roneisco, Cal.
Gentlemen:—In accovdance with (he

vesolution of your organization, adoptad
by your bonrd of dircetors on (he 13Lh
day of April, 1908, inspection lns hoen
made of the progress of the work on
the Comstock Lode, Virginia Cily, Nov.,
since the day of the organizalion of
your body (o the present day. As is
well known to your body (he porpose
of this inspeetion was to place in (tho
hands of such of yonr mombers as might
be unfamiliar with the most recent de-
velopments an authentic statement of
true conditions, (hat you, and in por-
ticular the stockholders of the various
corporations (hat have represontntion in
your body. might be properly guided in
your future altitudo rezarding (lie plans
aiming toward tho ultimate fruition of
the purposes that brought these various
covpora‘ions into association.

vutline of the Work.
That a better understanding may be

condition of the mines of the Lode and
of the vast amounl of money, energy and
engineering genius (hal have been ex-
pended in creating (his condilion, it
wonld he advisable that, firsl, a brief
outline be given of the conditions pre-
vailinz on the Lode at the time the drain-
aze of the mines was resumed twenly
yvears after the lower levels had heen
abandoned (o Nature’s forces, that have

quadrupled  problems  which  were
ceven in the beginning of stupendous
magnitude.

As is well underslood by your or-
vanization, the square set system of
timbering followed in the operation of
the Comstock Mines (a syslem necessi-
tated by the enormons extent of many of
the ore bodies, and which, in but rare
instances, included the refilling of aban-
doned workings) made, when decay
throngh the lapse of years had attacked
the foresls of timber entombed in (he
mines, the erushing of the sels in-
evitable. This was followed by a hodily
movement of the ground along and down
the scaly selvage of the footwall; a
movement sgo greal thal measurements
taken al the old Con-Virginin shaft
demonstrate that (he throw (o the ecast
at the 1,500 level is at least sixteen feel.
Standing at any poinl of vantage enst
of Virginia City and Gold 1Iill a gront
scar torn across the hills from end to
end of the Lode ean be seen, evidence
from the depths of the collapse of hun-
dreds of miles of exeavalions of Lho
bonanza days.
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As irvesistible as an avalanchie this
ernghing ol the workings conlinned for
o quarter of a century, and it was lo-
ward the nnwatering and veelamation of
this shattered wilderness of the depths
that your ovganization turned ils ot-
tention. During the peuod of idleness
of the mines, such movements had f(aken
place os to lnrgely divest of value many
ol the most important surveys, and of
neoessity it wns ns oxplorers that your
ongineers foacod the task belore them.

Hottest Minoes in tho World.

Notoriously among the hotlest mines
in the world, with connecling drifls
caved, shalts destroyed or greatly dam-
nged, the Sutro tuonel (the drainage
key of the Lode) in a deplorable con-
dition, venlilation ot a standstill and
confronted on the north end by (he
added hazard involved in the possible
eseape of carbonie aeid gas from the bulk-
headed fires in (he Con-Virginia stopes,
the problem that confronted your nsso-
cinlion Was unquostionably among (e
gravest of modern mining history, and
that it has been met so well and so
cconomieally, as this report will later
scek (o show, entitles those entrosled
witll its solution to the greatest eredil.

Attention in the heginning of Lhis re-
porl has been called to those conditions
that prevailed when youn began work to
emphasizo a conclusion that will bo dis-
cnssed more fully lafer—a conclusion
that thosi: most inlerested wmust ulti-
mately be in accord with and which,
brieflly expressed, is this: The day has
passed when any mine on the Lode may
be considered an individual unit and
operated wilhout regard to conditions
prevailing on the vest of the Lode; aban-
doned workings and those the fulure
will demand as essential (o the
economical working of ores uncoverad
have merged the Comstock into one, and,
while il is advisable that each company
operating on the Lode shall retain ils
corporate individuality, co-operation in
mining operation is essential and is most
strongly urged as marking the straight-
est line foward the sueccessful achieve-
ment of your purposes.

Mines Were Flooded.

When your association undertoolk the
work it now lias in hand the waler was
over the sills in the south laterval of the
Sutro tunnol. On the norvth end the
flood had reached to within twenly-five
foet of the Sulro tunnel, or 1,750 level
of the Con-Virginin. Of high (empera-
ture, chemically landen vapor from (his
waler permontod (he timbers of all opon
workings, wrought theiv destenetion and
the works collapsed. OF necessity your

body, alter foilore to sceurve Lhe neces-
sary improvemonts at the hands of the
Tunnel Company, the burden
of the Sutro tunnel repairs, after se-
curing a contract providing for the re-
turn to your association ont of the royal-
ties provided in the original contract
hetween the Tunnel Company and the
Comslock corporalions of $125,000 of
the complete (hese
ropnirs.

The Sutro Tunnel.

Mindful of the fact that the plans
oullinad by your associntion for the
drainaze of the Lode nceepted, of neces-
sity, the Sutro tunnel as the key to the
situation, attention first will be given to
this greal adit, to your relations Lo il
and to the canses that led you Lo assume
the burden of its repairs.

Ground was fLrst broken for the Sutro
tunnel on October 16, 1869, and it was
practically completed for its connection
with the 1.640 level of the Savaze in-
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to drain the Comstock mines and to fur-
nisl o eheap menns for transporling the
ore and waste rock. When the tunnel
was begun the mines were already 1,000

feet in depth; by the time it was fin-

ished many of them had reached o

depth of 3,000 feel. Two lateral branches

were also driven. The one to the north

was 4415 feet in length and afforded Fa-
cilitics Tor draining (he north end; the
south lateral. 8,700 feet in length, to-
gether with its Dranches (o the Crown
Point ineline and Alta shaft gave a
ready outlet for the water from the
Gold Hill mines.

Retimbering.

After the final completion of the tun-
nel many years were spent in retimber-
inz and repair work. A tightly covered
wooden drain box was placed in the
{unnel for its entire length, and, at the
time of the suspension of work in the
deeper levels, it was in perfeet repaiv
and capable of many times the service
then required of it. The maintenance
of the tunnel was accomplished largely
from royalties dervived from the bullion
producing mines, so, when the produc-
tion of are was ourtailed, the tunnel was
allowed by the management to drop into
a stato of absolute decay and useless-
ness, the only effort made being to keep
the aivway open.

Such were the conditions when the
Comstock Pumping Association f(ook
ohavge of the C. & C. shaft and began
ils labor of unwatering the lower levels.
Among the first dutics of the associa-
tion, therefore, was the parvlial re-
habilitation of the old tunnel, and this




Was accomplished at the expense of over
$7,000 by ecleaning the diteh, catching
up a bad place here and there as xre-
quired, and in the consirnetion of o two-
foot drain box in the north Interal from
the C. & C. shaft o its Junetion with the
main tunyel.

After pumping was resumed the tun-
nel was foreed to carry large volumes
of warm water, and, as the covers had
been removed from the greater portion of
the old dvain boxes. the process of decay
became more rapid and it was a serious
question as {o whether or not the tunnel
could be held open. Tt cerlainly could
not (hrongh the expenditure of the en-
tire toumel income, so (le Comslock
Pumping Association was once more
compelled fo step inlo the breach.

About this time the Torman Shaft
Works burned and upon the caving of
this shaft the south lateral was en-
tirely closed. Tollowing this disaster
the Union shaft burned and the north
lateral beyond the Oplir became useless.
Many months elapsed and thonsands of
dollars were spent before eifher branch
was again serviceable.

Condition of Sutro Tunnel.

During the summer of 1003 a meeting
of the officers of the various mining
companies, (ogetlier with those of (he
Tunnel Company was leld in Virginia
Cily, al which an engineering staff was
appoinfed fo mnke a thorvough investi-
2ation of the condition of the Sutro
funnel and its hranches and to report
upon the same direetly to (he Puamping
Association. After many weeks spent
in_examining every posl, cap and piece
of lageing, the engineers made an ex-
haustive report to the Pumping Asso-

A Word of Warning,

“Heretofore, in making needed re-
pairs Lo the tunnel, the policy of the
lmanagement has been to do the work
cheaply and to ‘pateh up’ without mak-
ing renewnls, so that the conditions are
gradually growing worse until it will
evenlually be impossible {o keep the
tunuel open withoul considerable dif-
ficulty if this method is longer pursued.
Instend of removing and renewing the
decayed and broken sels auxiliavies of
small sized timber have heen placed un-
dor and between the main tunnel sels.
These have served their purpose, name-
ly, ‘to keop the tunnel open with the
lenst possible expense,” hut at best it is
oily a temporary expedient and (he
time has come when, in Justice to the
Tunnel Company and fo the Comslock
Mining Companics, il is impossible to do
nore in this diveclion, Therefore, all
of the decayed and hroken sets should
be replaced with sound timber. The
water hoxes and track ave also in a had
slate and nced considerable attention
even before any extensive work ean he
advantageously earvied on in the fun-
nel. Tt ooes withoul saying that this
entive property should he put in first-
class condition and so maintained.”’

In January, 1004, at the time of the
first Inspection, your onglineers flled with
your assoclation recommendations as to
the polley that sliould be followed to
place the tunnel In a safe condition ana
also flled an estimate of the cost of thls
work. It was thelr opinfon ‘that the
tunnel could hLe repalred, the track and
sldings put In ecandition and a 30-Inch

= stave plipe lald from the 1,200 statlon to
~ the 17.000, and a 24-Inch pipe from this
point to the Ward shaft connection, for
the sum of $125,000. It Is o be regrettod
that these recommendations were not fol-
lowed Immediately but that two years

“non upon exishing conditions. No
hetter deseription of the condition of
the tunnel at (that time ean be given than
15 conlained in the report then filed by
(lie engineers, excerpls from which are
liere given:

“The general econdilion of the Sniro
tunnel and (he north latexal branch
thercof' at the time of our examination
was bad. Our examination extended
over a period of several weeks imme-
diately following the warm weather, and
the property presented a worse appear-
ance than nsual hecause of the exces-
sive lieat in the tunnel and the inability
of the tunnel management to make re-
pairs and do necessary cleaning under
these circumstances. Since making the
examination the tunnel hias been cleaved
of all rabbish and the several bad plaees
noted at Lhis time eanght wup. This
work, however, was in the nature of
temporary repairs and should be fol-
lowed by work of a more thorough,
permanent character.

“The seetion of the tunnel between
the Combination shaft eonnecting drift
on the west and shaft No. 2 on the east
is in a very poor slate of preservation
and required immediate atfention and
extensive repair. The air in tln.s.por-
tion was found Lo be greatly vitiated
and this, {o some degree, .n.ccounts for
the general decayed condition of f{he
timber, lagging and water boxes. The
air and general condition of the north
lateral and of the main tunnel from
shaft No, 2 easterly to the mouth {hereof
is much Defter than the part just before
mentionod,

"Wt e THoWe o dlapEs Hefore your asso-
cintion relfeved Lhe Tunnel Company of
the praobleni. Durlng these (wo years
conditions In the tunnel became graver
and  such work as was done by (he
Tunnel Company was not of o permanent
character., Cottonwood anuxllinry sets weroe
used In many Instances and, In fact, de-
cayed sctls were boxed In, glving an out-
ward Impression of permanency. As to
thils expedlency no comment ls necessary,
excepl, possibly, the assertion thal wlhen
used underground cottonwood timber he-
comes, In time, not an ald but a menaco,
It Is an ally to decay; It preserves Its
form untll It surrenders to collapse and
accompanylng expense.

Details of Timbers. 4

Included In this report and evidencing,
In a measure, the fldelity to detall that
directed your englneers, reference slhould
be made to thelr examination of the
Sutro tunnel timbers. IBach set was
examined and recapitulation demonstrated
that of 2,126 scts In the Main tunnel, 1,314
8-foot posts, 1119 14-foot posts and 723
caps were In bad conditlon and, also,
that of the remalning sets about a quarter

were In  such condition that renewal
would Dbe advisable. Your englneers
recommended that suggested Improve-

ments be made Immediately. That these
suggestions were followed, at least to a
degree warranted by the thien financlal
conditlons of your assoclation, fs host
evidenced by the report under date of
Maroh 11, 1908, of your consulting
englineer and superintendent, which In Its
analysls, finds that Improvements nroe
fully up to antlelpations.

In his report, which carrled the worlk
to the present date, your englneer Bays:

“During the past year two men have
been employed continuously upon repalrs
In the north lateral and, with the oxcep-
tion of about fifty feet necar the Unlon
south line, It Is In excellent condition. It
was found that the old water hox placed
there at the time pumplng oporations
were resumed had rotted and was In very
bad conditlon. This Leing the caso, we
liave replaced the same with the 24-Inch

stave pipe which was Intended for tin
sacond line In the main tunnel, Excellen
progress Is belng madoe, the crew having
bullt about 120 feet a day. Great d4Im
culty was encountered In taking out the
old water Lox owing to (ts heavy condl-
tlon and the Itmlited space In which tc
work. The new pipe Is 1ald on the six-inclh
by olght-Inch track sllls on the west side
of the tunnel and allows much greater
facllities for repalr work and leaves an
unrestricted alrway.

“The South Lateral has Leen opened for
Its entlre length and a good supply of
alr Is golng through from the Alta shaft
to the Combination. Thig alr has per-
ceptibly cooled the South Lateral hetween
the Ward and Julla conncetlons, In
apening that portion soulh of the Ward,
foveral very had caves wore encountered
and It took considerable (Ime and poa-
tience to drive through them. This por-
tion of the tunnel Is now In a falrly safe
conditlon, so that we can g0 ahead with
the permanent repalrs without fear of a
collapse, Quite & number of new seots
were put In just south of the Ward drift
and the Warll shaft connection put Into
condition to hie used as a generating sta-
tlon for the electric locomotive and this

ortlon Is now In first-class condition.

In the Ward Drift.

“We have had to case the Ward con-
necting drift and are now at work retim-
bering portions of It for the fourth time.
Power for operating the 20-horsepower
motor to be used (n driving the generator
for charging batterles on the proposed
clectric locomotive, wlll bhe taken from
the regular Ward shart mine cable and
will be meterea separately so that the
Tunnel Company can malke proper returns
to the Comstock Pumping Assoclatlon. A
careful examination of the stave plpe
placed In the South Lateral two years ago
sliows the same to he in excelleant condl-
tion and it Is carrylng the hot water
without an apparent lealk.

“During the past six months, we have
made the only real progress In ropalrs
to the main tunnel, Inasmuch as we have
boen enabled to rotimber many of the
very bad places. The process of docay
hae heen so vory rapld that. with our
1imited monthly allowance, wo, at times,
could do 1ittle more than Keep pace with
It. However, tlic ol thnhar te wn ase b
up that whatever I[s accomplished from
now on will make a creditable showing.

“The 30-Inch stave pipe has been lald
from the mouth of tho tunnel to about
the 5,000 statlon and the track has been
rebullt to aboul the 6,600 station. The
ditch to the 6,900 has been cleaned and is
now ready for another soctlon of pipe
and all of the materlal dipped and ready
for use. In addition to these Improve-
menls, the timbering has been completed
to the 7,000, with the exception of about
10 posts ncar the 5,600. A now swlitch
has been constructed just at the end of
the 30-Inch plpe and the water tanlk, used
for the Sutro wator supply, has been re-
constructed. This Is all permanent worlk
and should not glve trouble for many
years. In addition to this work, four of
the worst places In the maln tunnel have
been retimbered. These, by the way, were
Included In the original contract, dateq
February 12, 1904, and were not toucheq
because of the heat and rapld deteriora-
tion at other polnts. Particularly notable
among these places may he mentioned the
23 scts at the 11,000 which we have just
completed.

“The track, as a whole, 1s in falrly
good condition but will require repairs
before It will be safe to operate the elec-
tric locomotive. Between the 8,000 ana
16,000 there Is some wator on the track
and this difMculty can not be entirely
eradicated wuntil all temporary center
posts are romovad.

“At the presont time, permanent worlk
Ig In progress at soveral of the Jowest
places, among which may be mentloned
the 8,300 and 16,400 and rotimbering at
the Brunswick lode Is also golng on. This
latter Is probably the most dangorous
point In the tunnel. Conslderable worlc
has been done In the Combination drift
at Its Junction with the Maln tunnel
and besides catehing up the shart station,
the alrway has been opened so that
through the shaft [s now clrculating
double the amount of aly”



Union,

“On the 2,000-foot level a joint Slerra
Nevada east crosscut was started from
the JoInt Slerra Nevada winze and ex-
tended 285 feet. When In & distance of
130 feot from the winze the dvift passed
through a veln of ore oleven feot wide on
e bottom of the drift and slx feot wldoe

the top, the assays avoraging $21 a
ghmn this ore veln showed It to
oxtend up twenty foot and south sixty-
three feot In Unfon ground. A Jolnt winze
was afterwards started 141 feot casl of
this ore body. In sinking the above winze
to the 3,100-foot level, narrow streaks of
gold-bearing ore wero passed through,
selected samples assaying high. This com-
pany Jjolned with the Slerra Nevada, Mex|-
can and Ophir companlies In sinking the
Mexican winze to the 3,300-foot level, and
all other work was temporarily suspended,
In January, 1886, deop mining was discon-
tinued. A study of the report discloses
the fact that while depth was haing at-
(alned by sinking winzes, the levels above,
up to the 2,300, were not belng prospected
but were Kept open for ventilation and
drainage. There Is no reference made In
this report to the walls of the veln or lode
on any of the lower levels. Development
work or prospecting that Is done wlithout
regard to the position of the walls of a
veln or lode cannot bLe sald to be can-
clusive or valuable.

Mexican,

“On the 2,700-foot level ore was found
In a drift south from the JoInt Unlon
winze ranging from twelve Inches to three
feet In width, glving falr assays. This
ore was followed a distance of eclghly
feet, A winze was started down twelve
feet cast of the ore and sunk sixty feet,
when water slopped the work. Ore was
found In the winze at that depth, On
the 3,100-foot Jevel a maln Jateral Arift
was run to connect on through with the
Unlon Consolldated for ventllation. From
this drift an east and west crosscut was
started 300 feet from the south line of

the mine. The east crosscut was run
228 feet and stopped by a strong flow
of water. Tho weost orosscul was run

224 feet and o diamond Avill hole was run

Fovr Lavehar; whowine naunym fram
32 to %6 a ton. This crosscut was dary.
It was advised work should be continued
In this crosscut when alr connections
wera made. This work was not done.
From the 3,100 level an,enft-iia m'.m:;f:;::
jn‘iumw‘r-" “u¢ Cormstock Lodoe, 3,308 feet.
“c‘l‘u ;vlnzo passed through quariz of value
;nvplroplh of 1341 feet helow the 3,100-foot
A l)r:lt':.d norphyry ana auartz thence to
e om. It appears from this report
atl oro hodles were found on the 2,700
on the 3.100 ana In the deop winze l'lt n
g?lnt 134 feet below the 3,100-foot level.

1€ ore body on the 2,700-foot level was
;)nruy prospected. That on the 3,100-foot
]o\"el Was only touched by the diamona
arlll, and the ore body In the deep winze
Was not prospected. It further npncm:s

that w S
AL hile the work of attalning depth

LR T

done. the drifts belng

kept
onl‘;'. open for ventilation and dralnage

Ophir,

“X-‘l;om 1882 (o 1886, the 1,900, 2,000, 2,300
and 2,500-foot lovels were kept opon for
the purpose of ventilation and dralnagoe,
:nd the winze ana drifts on the 2,700 and
2,900 levels wera also for ventilation and
dralnage, looking toward the opening of
decper levels, In 1883 a winze was sunl
JoIntly with the AMexlean Company from
the 2,000 to the 3,100-foot levels, and the
main south drift on the 2,000 level was
completed to the Callfornia Company'’s
south Jine, In June, 1884, the Board of
Trustces assumed one-quarter of the ex-
pense of sinking the Mexlcan winze from
the 2,200 to tho 3,300 level.”

A fact worthy of note In connection with
this report, and verlfying the conclusion
of the superintendents that “no level on
the Lode has boen so thoroughly pros-
pected that there Is not a chance of find-
Ing ore In I,” Is that no mention I8 made
of Indlcations of the ore bodles that were
strucle In the 1,760 level of the Con-
Virginia In June of 1898 ana followed Into
Oplilr ground and from which milllons
have been talken. Ana this ore hody has

not yet bLeen exhausted, bhut the most
sanguine hopes are based on the theory
that It will make salronger wlith dopth
and extond Into Mexican ground,

COon. California and Virginia.

“Durlng the years 18852, 1883 and 1884
work was carried on In the 2,500, 2,700 and
2,000 lovels, The work at that time In the
upper levels was confined to Keeplng ven-
tilntion Arifits open. This work demon=-
strated that the Comstock Lode In the
the lower levels continued to show great
strongth of formation and the cutting of
seams of quartz glving low assays In the
varlous drifts on the 2,600, 2,700 and 2,000
lovels shows that It Is wminerallzed, with
a possibllity of Nnding ore deposits of
value whon the lower levels are fully
opencd.” (The discovery of valuable ore
In the Con.~-Virginia since this report was
written was reforred to In the resunie of
the statement In roforence to Ophir)

Best & Belcher.

“Samples taken from a drift on the 2,300~
foot level gave falr assays. AL n polnt
on this level 2,118 feet In from the shaft
o west drift was run to crgsscut the veln,
where It was found to be 250 feet wlide,
the course belng northeast and south-
west, which I8 consldered of great Impor-
tance. In sinking the Jolnt winze from
the 2300-foot statlon numerous streaks
of quartz were encountered, and for the
purpose of prospectling the country lying
northenst, n drift was run 116 foet, pass-
Ing through a vory favorable formntlon,
A very exlenslve ledge was also discov-
ered on the 2,500-foot level, which assayed
over $4 a ton. In Soptember, 1886, work
below the Sutro Tunnel level was alto-
gelher suspended, as the pumps then In
use werc unable to cope with the waler.
Further oxplorations of these discoverles
at greater depth Is recommended,

Savage.

“From thie 2,000 level to the 2,600 lovel
the Savage ground lins not heen pros-
pected north of the malin Incline and but
very little from the Incline to the south
line. ¥From the 2,600 Jevel to the 3,100
level, Inclusive, the ground Is practically
untanohed and the work that lLas beon
performed for the purpase of reaching
this ground Invariably developed _"v-'-‘rl(!‘d-
In large quantities apd, ¥ &round (hat
atranlke ~wmbo0k I8 rogarded ns favorahin
0 the existence of ore.

Chollar.

“The effort on the varfous levels from
tho 2,600 to the 3,200 lovel scoms to have
been to prospect the south end of the
mine, where the formation was reported
to have radleally changed for the botter,
Ixcept In one or two places the work was
hampered by licavy flows of hot waler,
of which all stood In dread, and In con-
sequence of which a Jarge part of the
prospecting was dane with dlamond drlll.
Emphasls scems to have been placed on
the statement that the formation In the
south end of the mine showed marked
Improvement. No evidence can be found
of the prospecting of the north end of tlie
mine under ore seams exposed on the
2,600 Jevel In the west crosscuts from tlhe
lateral drift. From the 1,700 level, where
& connection was made from the old Chol-
Jar Incline with the Comblnation shaft,
1o the 2,400 1evel Is a space of untouched
and unprospected ground.

Potosi,

“The Potosl ground lias heen very llttlo
prospected from the 2,600 down—one
might say it {s practically virgin ground.
The 2,000 level was slighted, no doubt
from the fear of water. It scems to have
been the alm and desire of the manage-
ment (0 reach a point In the mine under
where It Is stated a marked change In
the formation for the hotter was disclosed.
Large blocks of ground remaln unpros-
pected from the 2,400 Jevel down, and from
that levol up are several hundred feot of
entirely virgin ground.

Crown Point.

“On the 2,000 ana 2,300 Jevels large
quantities of quartz were uncovered, which
I8 belleved to be of the same character
as that subsequently extracted from the
levels albove—‘gold’ ore, At that (Ime
a8says of $8 and $10 a ton attracted no

attentlon. It cannot be delermined at
this time whether or not the grade of
thils quartz would warrant Its mining and
milling, but with the cheaper means of
milling now In use It Is deomed that It
Is qulte possible that such would be the
case. The lower levels were never thor-
oughly prospected, but the formation con-
tinued at the greatest depth strong and
golld and with as perfect definition as
anywhere In the mine. Should the pros-
pect that was found In the Belcher on the
2,760 level prove to be of value simllar
developments could be expected In Crown
Point ground, for the two mines have
apparently occupled jointly the same min-
eral-bearing zono In fhe past, and have
oxposed on other levels, both in bonanza
and higher levels, analogous chimneys of
pay ore, having, In all respects, ldentical
characteristics.

Belcher.

“On the ore streak found on the 2,760
level, 300 feet south of the Incline shafrt
and 120 foot east of the maln south lateral
drift, o south drift was run a distance of
106 feet, passing through a mixture of
quartz and porphyry that ylelded some
very good assays. IFrom the south end
of this drift a crosscut was run a dis-
tance of fifty feet through porphyry and
streaks of quartz. IFrom the end of this
crosscut a diamond drlll was driven east
a distance of nincty-six feet, passing
through porphyry and quartz ylelding low
assays, A strong flow of water compelled
them to stop. A north dvift was run on
the ore a distance of thirty-six feet, pass-
Ing through bunches of good ore. A winze
was sunlk on the veln to a depth of sev-
enty-five foet, passing through porphyry
and quarlz. No further work was done
on this level south of the Incllne shaft.
The Belelhor mine from L(he 1,660 to the
3,000 level has not been prospected In a
thorough manner, and from the very
favorable showlng on Lhe 2500 level It
would seem that, with more thorough
prospocting, It Is not unreasonable to
suppose a Jarge and valuable ore body
might he encountered.

Seg. Belcher and Mides.

“Erom Lhe 2360 level down no work of
has hoen

any |mporlunuo donoe on thaiw
aWwronoriss

ustice.

“Not deep enough to be affected by the
water problem, hut as Indlcations point
to a downward continuation of the ore

bodles, vrecommendation was mnde Ly the
superintendent that this corporation Joln
the Pumplng Assoclatlon.

Alta,

“In July, 1877, the first crossout was
started from tho shaft at o depth of 1,050
foet and run wesL a dlstance of 238 feot,
whore a lLody of fine ore was discovered.
Then the work of sinking wus vigorously
resumed and continued to the 1,150 lavel,
wlhere a station was apened, o drift run to
the veln and some ore oxtracted, with
little exploratory work done, The 1,250
level was next opened and a drift run
north on a veln n distance of 700 feot.
Little work was done to the south of the
shaft. Some ore was found on this level
of a low grade, but which could be profit-
ably worked now.

“The shaft cut the vein betwoen 1,260
and 1,300 feet, whero ore of apparently
milling value was found, hut In the haste
to get down no samples for n8say were
taken. The 1,350 statlon was cut on the
cast slde of the shaft, a crosscut made
through the veln and the little wor) done
on this level uncovered some bunches of
very rich ore—mostly gold.

“The east crosscut here shows
quartz llberally mineralized, ’;}hgodly‘gr
level was opened, a erosscut rup enat. %
the hanging wall and a drift pyp north .
the veln a distance of 600 feot. Prom| o
Indleations were found al) along tn Aog
and, although It did not show pien Crift
where, the grade of the ore was Y
from $10 to $15 a ton, unitormiy

“The 1,650 lovel was ney
drift run In the vein to‘“th?e“eﬂ and o
of tlie Lady Washington &ro northi \na
tance of 1,769 fect. The grens o’ & dis-
of this drift was through by ater poy
but the veln was only part] 3

“Ore of varlable Brades .

ahout 100 feot of Alta: and [p

Ington these crosscuts dlac]o,ed

e tion
roun
®XDloreq, ;
foung
ay Wa
Vopy )



Drospects for ore in paying quantitios, At
& polnt In this ariet 440 feot north of the
shaft o statlon was excavated, from which

a lhroo-compnrlmont Incline winze was

started ana continued down to the 2,060

lovel, vortical dopth, Stations wore oponed

first at the 1,760 Jovol and drifts run north
and south a dlstanco of 100 feeot.

“The south drift on this level was not
oxtended beyond ninety or one hundred
foet. Noxt was the 1,860, which, 1ke the
other levels, was not oxhaustively pros-
pected, but good Indications were found
evoerywhere. Then the 1,960 was opened
and a drift drviven Lo the south line, a
distance of 70C feot. In this drift, near
the conter of Alta ground, a body of galena
ore was ancountered which assayod 70
per cent lead, sIX ounces sllver and 810
gold per ton. The drift continued In this
ore about elghty feot, and a crosscut at
this point showed a width ot twenty-four
feet of good concontrating ore. The aver-
age value of this twenty-four feot wams
about $30 per ton gold and sllver ana
about 16 or 20 por cent lead.

“The 2,060 lovel was next opened, where
a conslderable amount of work was done,
but finding more Wwater than the donkoy
pumpe could handle, the dlamona Aarlll was
extensively used In exploring the veln,
and for prudentia) reasons four holes were
liored (n the veln, two of which gavo In-
dications of value and a flow of water
that submerged tle pumpe, so the winze
Was abandoned and the main shaft suni
from the 1,650 to the 2,150 lovel—100 feot
below the bottom of the winze.

“On the 2,150 level an east arirt was
drilven a distance of 1,230 feot ana the
diamond ari employed a further distance
of about 200 feot, stroaks of ore six or
elght Inches wide belng cut which arsayed
from $75 to $142 a ton. A pecullar for-
mation was encountered In sinking the
maln shaft, At the depth of 2,080 feot
the apex of a ledge was slruck running
north and south and wldening so rapldly
that It hiad the Appearance of pltehing
Lwo ways. It continued in the shaft to
the bottom, where, on opening ecast ana
west, it was found to have a width ot
nearly 200 feot, pltehing east on the onst
slde and west on the Wopt slde, with a
ALrong canning of Vnale Aot . -~ ———)y
It I8 n caleite vein, strongly Impregnated
with chalcopyrite, and wlll assay (rom o
to $4 & ton gold and sllver.

Caledonia.
‘“‘I'here I8 a large bLlock of ground to
prospect south and west of the shaft from

the 1,200 level down. Most of the pros-
3 8¢ levels hax been

pecting work on these

done east and north of (he sharft. Al

quartz found In the workings lmlow. Lthe
tunnel lovel was of low assay value.

Pﬁxm;.mn-lnrnro stated, the first pumping
operations under Lthe Risdon contract were
carried on by means of 0 hydraulic eleva-
tor with water furnished by the Virginia
& Gold HI Water Company at the rate
of $20 a miner's Inch A month, The sup-
ply of water from this source Is limited
to lesx than 300 miner's Inches, so that It
was evident that another source of cheap
power must be found, and Investigations
along this line led to the consummation
of a Nve-year contract with the Truckee
Niver General Electrle Company. This
company, under a contract dated August
a1, 1800, agreed, upon recelving a bonus
og'noo,ooo. to erect a hydro-electric plant
on the Truckeo River and to run a double
elrcult Into Virginia City. The rate for
awer was $7 n horsepower a month on a
2 ro-minute peak load basls, with the
t“';ommndlnu’ that when 1,000 horsepower
o used 20 per cent of the monthly bill
w.mt to he rebated. This plant was in
“udlncu and the powor turned on the
rm‘uld & Curry mill on October 20, 1900,
gg‘d’ it was applled to pumping operations
the C, & C. shaft on March 28, 1903,
:Itnce the ndvent of electrieity all of the
‘rlnclnnl plants have been modernized
:,ud with the exception of three nlomz
hoh'(c. have all boen thoroughly equlppl:'
with electrle machinery as well as with

electric lights,

Following thls, the C. & C. shaft, the
Ward shatt ana the Overman, which maln-
taln thelr steam holsts, ench inatalled an
oll-burning plant for operating the same,
and this change cul the expense or holst-
Ing practically In two, It has been dem-
onstrated that ol at t)ie contract price of
$1.66 a bharrol |a equivalent to woodq nt
$4 a corq, or less than one-lhalf of the
former cost,

Upon the explration of the above mon-
tioned electrie euntract a second aAgroe-
ment was entered Into on Octohor 17, 1004,
whereby the mining companies were to
recelve power on n moler Lasls, the ratos
varylng from $6 to $1.60 a horsepower
A month, according ta the amount used,
Upon n guarantes of $2,600 a montn the
oloctrle company agreod to eract an addl-
tional plant ana to continne the rebate
on the $100,000 for a porlod of throo yonrs,
Undor t)ls contract the Gold )N com=-
panles are priviloged to withdraw after a
poriod of flve years, AL the present time
the consumption of powor In about 1,600
horsepower, ana the meter rate Is 86 n
llorsopowor month. The rate for holsting
Is $6 on & moter bnsls, with a guaranteed
minimum ot $2 a horsopowor. Ifor Inter-
mittent power used on motors oporaling
less than Lwenty-four hours o day a mini-
mum of $3.00 a horsepower 1g guarantoeoed.
It will bhe obsorvad, therefore, that this
contract Is n vory satlsfactory one and |Is
radically hotter than thoso existing In
other mining soctions of Nevada, Under
this contract |t las beon demonstrated
that the actual nower for holsting wii be
As low as 3 conts a ton when the holsts
Are operated at or near thele full capacitly,

As Is sot forth In Mr. W. R. Bokart's
report, the cost for power for pumping
under the old regime wasg $34.13 a horse-
power, or $68,120 a month, At the pres-
ent time It avorages about as follown:

C. & C shaft, eleetrle nower.....$2,150,00
C. & C. shaft, water nower....... 2,200,00
Ward shart, eloctrle power... 1,400.00
—_—— T

Tota), monthly teesieres..$5,750.00

For ralsing ahout 3,600 gallons a minute
of mine water, on an Average of 800 foet,
this Is lcnll than onc-tonth the formor
cost 0
clicune :%'}.‘.l‘,a’ﬁ."y" Y i (oA R
N.rruckee River about 5,000 horsepower,
S“‘;‘i or";;';;j“wpmsnu_mooo liorse-

DRI

oent circulls Into Virginia Clty."nll'rzm._dll_'

sub-station Is equipped for the distrihu-
tlon of about 3,600 hiorsepower. IPowor tz:
o developments and the enlargeme
t?tllt;:ltnt'llr(l:zllnsmllntlona I8, therefore, prac-
tically assured from Lhis source and par-
ticularly so becausge the mining companles,
under agreoment, have the first call of
this power,

Conclusions.

The foregolug report on the present
condition of the mines and of the proba-
bility of future discoveries along the
Comstock Lode Is based upon a porsonal
Inspection of the mines and of the Sulro
Tunnel. As to the work under your
engineers and the actual mining work
that has hoon carrled on no conclusion
can be reached other than that, In view
of the almost superhuman difficulties met
and overcome, the best has heen done
that could be done.™ There have been,
there are and there will be critics of this
work, but Investigation discloses the fact
that a majority of the crities are elther
unfamiliar with the principles of mining,
or, at least, as necessity compels the ap-
plication of these principles on the Com-
stock Lode, or are men seeking financial
advantage through the uncertain medlum
of criticism.= Wlile some errors have been
committed, none, however, have boeen
s#erious In thelr effect upon the objoct ultl-
mately to bo attained, and It & much
onslor to see how Lhese orrors could liave
been avolded than It was to anticipate n:ul
avold them while your plans were In the

- @,

‘02:':::1-:‘1?:- heen made throughout 'illll
roporl to maka clear the progross (Imt‘ 1::
beon made along the llnos of the p;; >
lald out for the unwatering und develop

mont of the Comstock Lade Lo Ils greatest
dopths, and a reltoration of the plan of
your englneor roduced to simplined form
I8 lere made, with the Jecommondation

that It be followeq In Its entirely at the
oearllest possible day.

The Unlon shaft should be sunk, or re-
opened, to the wator lovel altalned
through the use of the C. & C. pumps, In
order that such connections for vontlla-
Uon ana dralnage may be made from tUme
to time as necosslty domands and which
will permit of exploration on all of the
lowor levels. The Ophlr shart should e
maintalned and the alrways put In the
best possible condition. The C. & C. shart
should bo unwatered to the hottom (2,650
level) and a now system of pumps In-
slalled at this point. This attalned, the
shaft may then be sunk to the 3,000 level
and the prosent systom of Rledlers, on the
2,160, lowored Into Position at the bottom.
Working ana prospecting to a still greater
dapth, IC desired, could then he continued.

The Ward shaft should be sunk Lo e
3,150 level, and, as Is the present Inten-
tlon, one of tle units of the pumpling
plant now on the ground placed In posl-
tion at the 3,100 Jevel. Connectlon with
the Combination shaft, for the purposes of
drainage and ventllation, should be made
on the 2,400 and later on the 3,100 Jevel.
Connection from the Ward shart with Gold
ITI sliould e made on the 2,150 level to
relleve the pressure from the south, even
If the bettor plan of placing a plant at
the Alta shaft be followed, and, ultl-
mately, connoctlon with Gold Hill made
ol the lowest level. These connections
are Imperative hecause of the fact that
work In no one shaft on the Comstock
can be carrled on successfully without an
alr connoctlon with some other. The 1,400
levol of the Crown Polnt, from the Over-
man side, should be connected with tha
Crown Point branch of the south lateral
of the Sulro Tunnel and the water now
flowIng down the Beloher and Yellow
Jacket Inclines, unquestionably burdening
the pumps now oporating on the north
ond, plcked up and carried out through
the Tunnel.

The wooden stave pipe line In the Sutro
Tunnel, and tao =nuch Iroportance ecrmvns
bo attached to this recommendation, should

be rushed to completion. When this work
Is done the maintenance of the tunnel

y xpense of re-
alzo, thit2eired and the exp

Tean vl be well
oncrete, which ean dw™ailc oll,
;vr::l(:ﬂcrrom the waste roc}c belng lr':::‘-
ported from the mines, This, lntc ‘ e.
would eventually produce a (_‘ﬂ:_r_t_‘Tf_; {7 ln"_.
enslly ropaired, and which would las
definitely, ———"

The south lateral of the Sutron'l'un::‘l
shiould be repalred hm:m:{):: px'\‘:’m‘r:ngon._
wlil permlit, Inasmuc e

on of this lateral precludes th
Isllll';'lllt.y of dralnage of the south cr'l‘t‘]lctl).t
the Lode through the Alta shaft, w 1.
horetofore, In this roport Is strongly
urged.

ﬁx fast as the water recedes, the Com-
Dinatlon shaft must he repalred, ulll|-
mately to the hottom, or 3,250-foot lov?d.
Ventllation along the entlre Lode shou
he revised and propor fans Installed. 'l"he
necessity for revislon of Lhe present sys-
tem I8 due to the fact that, In many cases,
the modern workings have reached such
an extent that the alr, heretofore ample,
becomes greatly vitlated durlng Iis ex-
tended course through the mines untll a
greater flow of alr has hecome a posilive
necessily.

However, progress along the entire Lode
Is making toward success. The timo Is
not far away when greator depth than
yot attalned on the Comstock will be
In the line of possibllity, and It Is with
the derlre that this report may further
thisx objJect and expedite your purpose
that It Is submitted. Respectfully,

LEON M. HALL,
Consulting Engineer
FREDERIC W. BISEOP,
Assoclate Enginecor.




In Septembor, 1003, the englnecors re-
ported (hat |t wWas linperative (hat lhAr-
entre tunnel should be cleared of dnl-rh;
before the actunl work of repalrs was
bogun. Acting upon this  suggostion
Your assoclation voled $1,201.80 for (lu;
purpose and the required worlk was dono
by the Tunnel Company,

Contract With Tunnel Company,

On I“ebruary 12, 1904, a preliminary con-
tract with the Tunnel Company was
entoered Into whereby the Tunnel Com-

pany was to retimber and repalr certaln
specified polnts at anp expense not to
cxceed $18,200, It belng understooa and
agreed that this sum and the former
amount should be rebated o the mining
companles from any royalties that might
thereaftor bLe due the Tunnol Company.
Work was begun under this agreement
but the tunnel becamo oppressively hot
with accompanying slacking on‘vc(,. with
the result that caves were of froquent
occurrence, thus blocking any attempt to
do the work speciflied In the agreoment,
However, the entire  sum appropriated
Was used by the Tunnel Company, Indis-
criminately, In catching up dangerous
places and malntaining the tunnel as an
open alrway,

On April 15, 1906, more than olghteen
months after the engineers’ report was
flled, another agreement was entered Into
whereby the Pumping Assoclatlon was to
take absolute charge of the repalr work
for five years and to spend at lenst
$125,000 In the repalr anda malntenance
‘o‘t the tunnel and s Lwo lateral branches,
This agreement also Included the repalr
of the track ana the construction of a
steam-tight drain throughout the tunnel.

Eefore commencing work under this
agreement, another careful survey was
made and the tunnel was found to be In
a deplorable state, It having, during the
year followlng the previous examination,
decayed so rapidly that It was a matter
of much concern whother or not the
tunnel would absolutely close, On a trip
through the tunnel, It was necessary to
climb over five caves, one of which was
over twenty fgo In_helght, betweon the
8,000 and the 18,000 8 ations. The tem-
perature (his day, ot (he Comubination
shaft connection was 106 degreos IFal-
renhelt, so that (ho difMculties under
Which your association began may well be
Imaginod Ly those familiar  with sueh
work.

Previous 1o thie a connection had bLeen
made hetween (he Ward sharft and the
South Lateral, which, after an Immense
cave at Its Junction with the maln tunnel
had been removed, greatly facllitated the
work of repalrs. The Ward Shaft Asso-
clation Immediately undertook to maln-
taln the South Lateral and In so dolng
Spent over $7.000 without any returns
from the Tunnel Company. This should
be a matter for future adjustmont. The
portion south of the Ward connection re-
mained closed untll after work was begun
under the last mentioned agreement, but
this Is now open for alr connection only.

Result of Two Years’ Labor,

The frst two Years' labor, under this
agreement, was devoled almost entirely
to catching up dangerous places, repalr-
Iing track, cleaning ditches, reopening tho
Mint shaft, maintaining the South Lateral
and to reopening the afrways leading to
the Alta and Unlon shafts, so that whlile
an immense amount of work was done and
much good accomplished, It did not, to the
unfamiliar, casual observer, make much
of a showing. It was not, therefore, untll
the last year that much apparent progress
was chronfcled and It may he sald now,
for the first time, that the tunnel Is In a
falrly safe conditlon. Under your direc-
tion a crumbled adit has been turned back
to Its Intended uses.

A8 to the present management of the
tunnel repalrs, no comment but that which
Is commmendatory can bo made. Those
employed In the tunnel—In Its repalr and
maintenance—are men of Industry and
experionce and through thelr labor the
tunnel Is making toward that point which
must, ultimately, meet with your approval.

Expenditures.

Comments on questions of this char-
acter are unnccessary, as comments are
Leat based on fAnancial standards and,
With this loglc as standard, the followlng

recaplitulation of the expenditures by your
assoclation In bringing the tunnel to Its
present stato of repalr Is glven, It bLelng
Kept In mind that the tunnol, crumbled asy
heretofore describod, and orlginnlly cost-
Ing more than $6,000,000, In Its completion,
has been vecoveroed for a llttle aver a
quarter of a milllon dollars:

({0 ) ) et S, S AT $ 70.08
San Franclsco OMee. . $221,000.00
SAlary sl Saee gy 8,960.00
Maln Tunnel ........ 130,336.86
North Lateral ....... 26,615.32
South Lateral ...... 40,776.03
Team Exponse ...... 46.10
Tunnel OfMce ....... 3.60
OMce Expense ...... 621.36
Exchango ........... 1,106.00
Blectrical Installation 702,19
IETOT RN e S TN = o 1,166.56
SOGL AR Ty U 7.10

$221,000,00 $221,000,00

Material for pipe
under above con-
ELQQLE & S L 22,277.93
Advance durving Oect,
and Nov.,, 1903, ... 1,204.80
Advance under con-
tract of I'eh. 12,
TI0Q 5%, 5 " 18,200.00
$202,772.73
Advance by  Ward
Shaft Ass'n. about 7.000,00

These figures contaln all oxpenditures
with the exception of a small outlay In
the San IPranclsco oflice, the exact amount
of which Is unohtainable owing (o the
destruction of the Looks In the conllagra-
tlon of 1006.

Comstock Pumping Association.

Greatest In thelr beneft to the ontire
Lode and demonstrating the feasibllity of
the plans of your engineors to drain the
flaoded levels of the mines are the opera-
tlons now belng carrled on by your asso-
clation through the C. & C. shaft. These
operatione were begun sixteen years after
a flood that was encountered on the 2810

level of the Exchequer caused the
abandonment of all work In the South
Bnad helow the Sutro tunnel level. This

flood was struck on February 13, 1882, and
feveral years later work on the dooper
levels In the North Bnd mines was also
Suspended on account of the great expense
attached thoreto, togather with the fear of
an occurrence such as closed the Gold
HIll mlInes. The Combination shaft was
abandoned In 1886 and this susponslon
was death to deep mining until, after n
lapse of elght years, the Gold Il Pump-
Ing Assoclation, comprising thirteen com-
panles, was formed In February, 1800, and
an attempt made to unwater the Gold
Hill mines through the Crown Polnt In-
cline by the use of alr-driven Dow pumps.
A connectlon was made between the
Sutro tunnel and the Crown Polnt In-
cline, and after an expenditure of about
$640,000, the attempt was abandoned with-
out accomplishing Its purpose.

Early In 1898 the agltation for a return
to the lower levels was agaln revived and
this resulted In the forming of the Com-
stock Pumping Assoclation for the osten-
sible purpose of dralning the entire Lode
to Its greatest depth. The worlk of this
assoclation has been attended wlith suc-
cess In unwatering the North End and
the natural scquence was the establish-
ment, In August, 1903, of the Ward Shaft
Assoclation for the dralnage, exploration
and development of the middle group of
mines.,

The Comstock Pumplng Assoclation s
composed of Ltwenly-four companles of
the Comstock Lode, extending from the
Utah on the north to the Alta on the
south, Each company s directly Inter-
ested In the future dovelopment of the
Comstock because all are located upon the
same great fissure veln and the prosperity
of any one has an Immediate bhearving upon
the standing of the othors.

Governing Board.

The governing board conslste of the
prosldents of each of the companlos and
the management of the work Is under
the direction of a superintendent. It was
first thought advisable (o set aslde
$100,000 for equipping the C. & C. shaft
wilh a plant of sufficient capucity to lower

borne Jointly by all of (he companles and
A contract was lot (o the Risdon Iron
Works of San Franclsco for $30,000, undor
whiceh they were to lowar water 500
feet to the 2150-font level. They used up
the $30,000 without accomplishing the pur-
pose, ®o0 that your assaclatlon was com-
pelled to assume the tasle and, after avoer-
coming many difMcultios, the 2150 level
was unwateroed.

A8 the water receded,
resumed with
Ing quantitics
discovered on the

the

prospecting wans
the result that ore In poy -
was almost Immediatoly
1750-foot level In Con-
Virginia ground. This lent new strength
Lo the situation and In 1902 the Con-
Virginia Compnny stepped In Lo the breach
and, at a cost of about $100.000, purchased
and Installed a magnificent Rledler pump -
Ing plant on the 21560 level of the C. & C,
shaft. Your assoclation assumed charge
of this plant upon ILs completion.,

This plant Is composad of throo 6 11-16-
Inch by 24-Inehi double ncting Riedler
pumps driven Ly means of thrvee 200~
horsepower Westinghouse motors, This
Installation Is capalLle of ralsing 4,500
gkallons a minute 500 feet or o the Suatro
tunnel. These pumps were arranged to
take water from a 30,000-zallon tank Just
below the 2160 and the hydraulle eclevators
wore lowered and rearranged o as to dis-
charge Into this tank. With this arrange-
ment the water was lowered to a point
about 20 feet Lelow the 2,460 level (the
2,300 of Ophir) where It Is now belng held
stallonary. A flve-step centrifugal pump
with necessary motor, column, ete., was
purchased some months ago for Installa-
tlon on the 2,460 for the purpose of hand-
ling the water from (his level In order to
relleve the hydraulle eclevator when It Is
deslrable to stll further lower the level
of the walter. £

Hydraulic System,

All the necessary column and material
for oxtending the hydraulle system to the
2,660 level has been purchased and IS on
the ground preparatory to unwatering the
shaft to the very bottom. The dralnage
of this shaft was a very difficult plece
of work because 'of the Immense amount
of old materlal that It was necessary to
clear awny before the shaft was servico-
able. The statlons were badly caved and
In all Arifts there was an [mmense amount
of dobris that had to be removed. Many
months were roquired to perfectly draln
all of the old workings of the North
Ind to the level of the 2,450 statlon. This
diMeulty was due to the fact that hun-
dreds of mlles of abandoned workings
had caved and In many Instances had
formed great subterranean reservolrs. The
dralnage of these rosorvolrs necessitated
the exerclse of great caution lest the re-
talning caves glve way and release thelr
waters In o resistless torrent and flood
the pumps, with consequent enormous
loss. But, as this work has Lbeen 80 suc-
cessfully accomplished, the tlme Is at
hand for the dralnage of the mines to
the 2,660, and we hoereby heartily recom-
mend the lmmediate dralnage of this shaft
to the bottom and the Installation of such
machinery as may be necessary to keep
the mines free of water and permlit of the
exploration of every Inch of ground to
this level.

Through the agency of the ono Installa-
tion at the C. & C. shaft, the water has
been lowered to a greater or less degreo
over the entlre length of the Lode. The
Slerra Nevada, Unlon, Mexican, Ophlr,
Con-Virginia and Best and Beleher prop-
erties have been dralned to the 2,450 level
and It Is now possible to do work In all
of these mines to this depth. In fact,
through this means alone was It possible
to uncover the ore now belng extracted
from the Ophlic and the extension of tho
2,000 lovel from the Unlon shaft was
begun soon after this level was dralned.

The water In the Combination shaft has
been lowered about 200 feot and Is stlll
receding. The water In the Overman
shaft has also been lowered about 60
feot, thus showing beoneficlal results over
tho ontire area. All companles pald
toward the goneral expense until  the
North End mines, those directly bene-
fited, were on a better basls fnanclally,
when the Gold Il propertios, or those
most remote from the C. & C. shaft, with-
drew thelr financlal support,

About this time the Ward Shaft Asso-
com-

the water 600 feet. This expense was clatlon was formed and the nine
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:":‘"\“'““sl “l')"llm'NIng It also ceased paying

X llu\"opho North 1nd expense, In ovder

e oy ll‘ lh’olr surplus toward the open-

P 30 Ward shaft, as set forth In the
> n relating to {he Ward shart,

Phe fact that through the efforts of
Your assoclatlon the Ophlr and Con-Vir-
ginla have hoeon enabled to work on all
levels above the 2,460 has added, since
the organization of your associntion, the
Sum of $2,624,421.18 to the world's ma-
terlal wealth. Of this sum, the Con-
Virginia has produced In bullfon $905,-
766.09, and the Ophir $1,628,705.00. Th'c
Con-Virginia, during the poriod, has pald
$64,800 In dividends and the Ophir has
divided among Its stockholders $221,700.
Next In lmportance to the operations helng
carrfed on at the C. & C. shaft and upon
which the greatest hopes of dlscovery lle
Is the plan now under development at the
Ward shaft, and In view of thelr Import-
ance theso plans wlll be discussed In con-
slderable detall.

Con-Virginia and California.

For the purposes of mining and draluage
the Comstock Pumping Assoclation, early
In 1898, entered Into an agreement with
the Consolldated Callfornla and Virginla
Mining Company whereby the Pumping
Assocliation secured the right to operate
through the C, & C. shaft with the under-
standing that this property should bhe
maintained In good repalr. As Dbefore
slated, It Installed the requisite pumping
facllities to draln the shaft to the 2,150
level. At about this time, the Con-Virginla
Company agaln having the necossary
funds, Installed the three Riedler pumps,
a new 200-horsepower alr-compressor and
conslderable other machinery, all of which
was Immediately placed In charge of your
assoclation with the Idea that It should
be operated for the general good of the
Comstock, each member of the assocla-
tion, of course, paying Its pro rata of the
total expense.

Besldes malntalning and operating this
plant, your assoclation has done the actual
mining work for the Con-Virginia and
Ophir under the personal supervision of
the superintendent of these companlies and
It Is to he regretted that the scope of
this organization has not heen enlarged
50 a8 1o _combine and centralize all opera-
tion® under one lhiead and by purchasing
all supplics for uso of the varlous com-
panics, thereby reduce the cost of mining
to a minlmum.

As heretofore asserted, the veal pro-
gressive future of the Comstock lles In the
unification of Ideas so that the entire
Lode may be operated In harmony as one
great property with one object In view—
to prospect and develop It from one end
to the other.

Owing to thie loss of records In the
conflagralion of 1006, It Is Impossible (o
glve a complete fnanclal statement so
that no attempt will he made along Lhese

1Ines.

The Ward Shaft.

Afler four years of toll, Involving the
successful solution of unforeseen and most
diMcult problems, the Ward shaft has
Leen recovered to the 2,560 level. There
Is no question, Judging from evidence at
hand, that lind many of these difficultles
Leen foreseen the recovery of thls shart
would not have been decided upon, but a
new shaft sunk In Its place. Ilowever,
the diMculties have been miet and before
the present month has closed, the work
of lowering the great DBlake-Knowles
pump Into position at the 2,476 level will
Le well under way, and the most Import-
ant step taken toward the carrying out of
the plan to resume sinklng to the 3,100
level. There the second unit of the Blake-
Knowles pumps wlll he placed and, If it Is
desired, sinking can be resumed and, by
the use of auxiliary pumps, additional
depth of 500 feet or more attained, pro-
Iding, of course, that no greater flows
of water are encountered than the history
of the Lode Indicates will be met In the
shaft,

The pump station at the 2,476 level, a
splendidly timbered excavation on tho

south slde of the shaft, was completed
last week and the work of preparing the
pump foundation Is progressing rapldly
and will Le In condition to recelve tho
pumps by the time the new holst, hor-

rowed from

the Con-Virginia Mining

Company and tho Combination shaft, s
ready for aperation, The Ward sl'u\ft
liolsL was found to le Loo light for the
burden of lowerlng the massive pumpling
machinery Into placo or fop operating at
o grealer depth than 2,660 feot and the
utilization of more nowerful machinery
was Imperative. Tlhe new holst Is now
practically In position, all of thie heavier
pleces having bLeen placed, and by ll;n
'ond of the month will be In operation
This holst has ample capacity for nll'
burdens that may he placed upon It to
the 3,100 lovel, 1.

Rehabilitating the Shaft,

The work of recovering and rehabliftat-
Ing the Wara shaft was begun early [y
October, 1003, and has been carrlied on
continuously up to the present time
Years ago the Ward shaft was sunk to n
depth of 2,481 feot for the ostenslible
purpose of prospecting the Eround now
owned by the Bulllon Mining Company
and before work was discontinuad, It was
connected with the old Bulllon Incline on
the 2,100 level and consldorable oxplora-
tory work done on (he levels holow the
1,800. During all of this perlod the Wara
slinfl was never connected with the Sutro
tunnel, and as n consequonce, the faclli-
ties for dralnage and ventilation wore ex-
ceedingly 1imlted. In 1882 a great volume
of water was oncountered on the lower
lovels of the Gold Ml mines and this
shortly afterwards caused the abandon-
ment of all work In the South IZnd below
the Sutro tunnel level. Explorations were
then belng carrled on on the 2,450-fool
level and the mine would have Doeen
flooded but for the timely precaution
taken In bulkheading the 2,100 lovel. This
bulkhead, a solld brick structure bullt
across the drift, made It possible to con-
tinue work for some years below the
tunnel level until finally lack of financial
ald caused a permanent susponsion of
work,

The wator that flooded all of these
mines was encountered on tlie 2,810 level
of Ixchequer, wlhich was at the time
belng operated through the Yeollow Jacket
new shafl. A conslderable amount of good
ore had been opened up upon this level
and the one above, and great anticipn-
vons were based upon the prohable extent
of the same. An effort, at that time, was
made to unwater the mines and the Yel-
low Jacket pumps and balling tanks were
run at thelr full capaclity and held the
water just below the 2,300-foot level, but
the effort was finnlly glven over hecause
#ome of the companles Interested would
not contribute to the expense of pumping.
The mines were allowed to fll ta the
tunnel level and no attempt was made to
unwater them untll, In February, 1890,
the Gold ITIIl Pumping Assoclation was
fornied and a Dow steam pump Installed
in the Crown Point Incllne. After a con-
slderable expenditure, this attompt was
ahandoned,

Comstock Pumping Association.

Farly In 1898, the Comstock Pumplng
Association was formed and the success-
ful campalgn to lower the walter Jn the
North End mines was Inaugurated. En-
couraged by this success, In August, 1903,
the Ward Shaft Assoclation wasg formed
for the ostensible purpose of unwatering
the middle lode through the Ward shaft.
This shaft had lain Idle for about twenty
years, but, having been one of the last to
close down, was thought to be In good
condition and was naturally selected as
the proper base for the extensive opera-
tions which would ultimately result In
the exploration and development of all of
the middle mines and Gold IIill.

A working agreement was made with
the Julla and Bulllon companies and
the surface works waro‘ put m‘tount:lr-:;

' condition. The shaft was fo
;’)l:'l:n:fy caved to a point 210 feot below
the surface. Thla was ropalred and worlc
continued to the 800-foot level, where a
platform was encountered. This platform
was removed and little trouble was ox-
perfenced In reaching the 1,643-foot lovel.
At this polnt a large cave ocourred on the
onst alde and the shaft from lhere dawn
was In vory bad conditlon.

From the 1,643 to the bottom at 2,481
fect, the shaft was filled with debris
that had been dumped Into It while the
800-foot Jevel was helng oxplored, and
tils elrcumstance, together with the hot

water encountered below the 2,100, mad«
the reopening an almost superfiuman taslc
Thoe bottom was reached lIate In 1906 and
very much better progress by sinking In
new ground was antlclpated. At thile
writing the shaft Is 2,660 feet In depth
and the bottom Is In quartz near the
foolwall of the Comstock veln. Barly re-
ports Indlcated that the shaft had passed
through the Comstock but tho materlal
encountered proved to be a veoln ovcrly]nx
and to the east of the true flssure. The
lower veln Is over 60 feot In wldth, of a
permanent character, Is mineralized and
carrles quantities of vory hot water,

A Bad Oave.

While recovering the shaftt, the 2,450
station, opanad many years ago on the
oast side of the shaft, was found to he
badly caved and 200 gallons a minute of
hot water (160 degrees Fahrenhelt) was
flowlng from the varlous workings there-
on. This unexpected clrcumsatance com-
pelled the oponing of a station just heloyw
on the 2,476-foot level, In order to catch
up and free the shaft of water. A splen-
Aald 6-step centrifugal pump with a 200-
horsepower motor was placed on the
2,400-foot level and this was fed from the
bottom by means of a nine-inch Blake
sinking pump, assisted by an auxlliary
single-step centrifugal pump. The shaft,
was tlien sunk about 100 feet In new
ground and, the water continually Increas-
Ing as depth was galned, It eventually
taxed the capacity of the pumplng plant
Lo the utmost. Iollowing upon this, the
directorate declded to Install one of the
two new S00-liorsepower Blake-IKKnowles
pumps on the 2,475-foot level and the day
for this Installation Is at hand,

Barring unforeseen difficulties, It was the
original Intention to Install these Blake-
Knowles pumps on the 3,100-foot level and
to operate them In conjunction with two
vertical centrifugal sump pumps. The
present expedient of placing one of them
on the 2,476 level wlill not In any way
disrupt the orlginal plan, because It can
at any time be lowered Into position with
{ts companfon when the 2,100 level Is
reached., These pumps were purchased at
a cost of $80,000 about three years ago
and were fully pald for ahortly afler thelr
dellvery at Virginin Cily. They conslst
of two clectrically driven duplex, double-
acting pumps 6 11-16 Inches by 16 Inches
and each unlit Is to bo directly driven hy
moans of an S00-horsopower Westing-
house Induetion motor. Thalr total capac-
Ity Is 3,200 gallons a minute agalnst a
lead of 1,660 feot (880 1bs. to the square
inch) and the discharge will be through
a vertical 16-Inch column to the Sutro
tunnel level. Every precaution has been
taken to make this one of the most per-
foct Instnllations of Its kind,

Great difMiculty was encountored In
maintaining proper ventllation In the
shaft, owing primarlly to the great
amount of vapor rising from the hot
water. To obviate this, It was declded
to Install a large suction fan at the sur-
face and to exhaust the alr through the
pump compartment, At the present time,
about 50,000 cuble foet & minute Is draw-
Ing up the shaft and the temperature
has been reduced from 104 degrees Fah-
renhelt to 50 degrees and the men can
now work In comfort. Another alr comn-
pressor of large capacity wlll probably be
purchased In the near future, so that with
these Improvements, together with the
above-mentloned ample pumping facllities,
the Ward shaft management should be en-
abled to resume work In the bottom and
press [t to an early successful conclusion.

Shaft to Be Equipped.

Before sinking Is resumed the shaft
will be equipped throughout with all of
the needed modern appllances, so that
no stone will bo left unturned to prevent
the ultimate accomplishment of the pur-
pose for which work was begun—to reach
the ore known to exist on the lower lovels
of the adjoining properties. The bottom
of the shaft Is now In llvely, fine-looking
quartz, carrying sulphurets In large quan-
titles and It Is the prevalent opinlon of
all Comstock experts that an ore body
of consliderable magnitude Is not far
distant.

While a general statoment of the con-
ditlons prevalling at the Ward shart
would be sufficient for the purposes of this
report, detalls so far as Iimitations would
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permit, have Loeen glven In view of the
fact that (he Importance of this shaft
In Its relation to the dralnage problom
of the entire Lode cannot be overesti-
mated.  Not only will the pumps, In-
stalled {n the shaft, handle the water of
the middle mines, bhut through them, It

IS possible to drain the South Bnd mines
and relleve the North End pumps of a
great burden by relleving the pressure
coming from the Combination side of the
Lode. By driving n connecting drift on
the 2,400 level 500 feet northerly from
the Ward shaft, it will be possible to
.draln the Combination shaft and adjoln-
Ing territory to this level. A bullkkhead
with proper valves, ele., oxIsts In the
2,150 drift connecting the Bulllon Incline
with the Ward shaft. By opening the
valves In Lhis bulkhead, the entire south
end may be dralned to (his level, pro-
vided, of course, that all of the old con-
nections have not been closed. Then
agaln, by driving less than 200 feet south-
erly on the 2,400 level, a connactlon may
be made with the Exchequer workings.

Unwatering the Mines.

'rom the hest and most reliable reports,
no particular pressure showed itsolf above
the 2,400, so It Is certaln that a determined
effort In the Ward shaft will unwater the
major part of the old workings between
the Gould and Curry and the Overman,
IFor this reason alone the Gold Hill man-
agement should lend their heartlest sup-
port, financlal and otherwise, to Lthis
great cntevprise. ITowever, further sug-
gestions as to another and, perhaps, n
hetter method to unwater the South Bnd
mines through the medium of the Alta
shaft will be hiere made,

The Alta Shaft.

Reforence has heen made heretofore In

this report to the concluslon that co-
operation In minlng throughout the
length of the Jode “Is essential and (s
most strongly urged as marking the
stralghtest line toward the successtul
achievement of your purposes.’” This he-

Ing the fact, the relation of the Alla shaft
1o perfected dralnage plans Is most Im-
portant, and that the Gold JIIIl Mining

Companles nnan_v erpetunl right to the
uge of the Afta shaft should be an in-

centive to them to put this right Into
operation.

Farly In the year 1800, durlng the pump-
Ing operations Ly the Gold HIN Pumping
Associntion, It was positively  demon-
strated thnat o key o the unwatering of
the South Tnd mines lay (n the Alta shafl,
In IPebruary, 1800, thirteen of the Gold
Hill mines formed a pumping assoclation
for the ostensible purpose of dralning
these mines o a dopth that would, ulti-
mately, expose the ore formerly developed
on the 2,900 level In the Beleher mine, but
Lhe water was lowered to a depth of only
about 200 feet. At this juncture the Alta
pumps wero started and a marked lessen-
Ing In the water level was obvious, this
showing a direct connection With the
flooded mines and conscequently an casy
medium for the final solution.

Repairs to the Alta.

During the yvear 1004, it became evident
that the Alta shaft required extenslive re-
palrs and, through an agreement with the
Alla Company, the Gold Hill mines, by an
expenditure of  $7,237.80, acquired a
permanent right to use this shaft for
pumpling and development DPurposes, The
collar of the Alta shaft Is 835 feet below
the Gould ana Curry ci
Sutro tunnel connectlon 1016 feet below
the surface. The total depth of the shaft
I8 2,150 fect or n total depth, as compared
with other workings, of 2,985,

This shart belng In splendld holding
ground, a minimum expense only I8 neces-
sary for repoirs; therefore, from an en-
gineering ntnndpolnt, It I1s an 1dea) point
for South Enq dralnage possibllities. The
south lateral of tho Sutro tunnel has been
opened and connectoq with the Alta shatt
during the last year and the shaft Itselr
lagged and put into a safe condition so
that, upon the resumption of deep worlk
In Gold TTH11, 1t win be o valuable acqulsi-
tion. Rarring caves and other obstruc-
Uons, It Is possible to drain all of Gola
Hill through the Ward shart. However,
there (s at the prosent time a pressure
of ovor 400 pounds to the square Inch from
the south end ana It Is a matter of pollcy
Whether or not this water should be re-

'oppings and the -

moved through this shaft or through the
Alta.

The conditions at the Alla are Ideal and
It would be most advisable that this shaft,
ke the C. & C. and Ward shafts, should
be ecquipped with a pumping plant so as
to operate In conjunction with them. As
hefore stated, the Comstock ILode must
be treated as a whole and operated as
one mine. Therefore, It I8 not only right
but expedient to equip this shaft at the
earllest possible day.

Present Condition of Mines.

That the present condition of Lthe mines
and workings of the Loade and the opera-
tlong now bLelng carvied on may be known,
the following summary Is glven:

Utah.

Since the reorganizatlon of your body
the shaft of this properly was repalred
and some work done on the lower levels.
The shaft was ecquipped with a 50-hiorse-
power electric holst and a 20-horsepower
alr-compressor but recently the holsting
rig was sold (o the Imperial New Shaft.
The mine Is now shut down, awalting
the day when the dralnage of the lower
levels shall have been accomplished,

Sierra Nevada, -
The old Slerra Nevada shaft was the
first shaft equipped with an electrle

holst. The old steam rlg was converted
and a 20-horsepower molor attached
thercto. This shaft has been shut down

for several years. The new Slerra Ne-
vada Works was sald to A. J, MceCone and
has been dismantled. Operations are now
being carriod on through the Unlon shaft,
In which the Slerra Nevada holds a third
interest. Interesting developments are
now under way In thls property.

Union Consolidated.

This property has no equipment but
owns a third Interest in the Unlon shaft,
through which prospecting Is bLolng car-
ried on.

Mexican.,
There Is
erty but It

no cqulpment on Lhis prop-
has a third Inlerest In the
Unlon shaft. Work has lLeen done
irvuphh ey OF A O, whaft ow the 0,000
level to the extent of extending the north-
east drift 200 feet, and considerable pros-
pecting done on the Sutro tunnel level,
No work I8 Lelng done at presont, exocept
Jolnt work through the Unlon shaft. A
Bouth Arift Is helng run Into Mexlean
ground through the East Union Crosucut
At the 2,000 lavel and a favorable forma-
tion Is now belng entered.

Union Shaft.

The Unlon shaft {8 owned Jointly by the
Slerra Nevada, Unlon and Moxlcan com-
panies and was originally aquipped with
the finest works and machinery on the
Comstlock. The shaft was sunk to the
2,700 level and conslderable ore extracted
near the shaft between the 2400 ana

2,600. The Stopes helng near the shaft,
caused It to collapse when the water
rose.

The original Sutro tunnel connec-
tion also closed during the suspension of
deep mining and it was re-opened after
the organizatlon of your assoclation. Con-
slderable prospecting was done on the
tunnel level without results, notably the

Scut to the east on the 1,600
which was run Into Scorpfon ground at
the tlme the Union shart and works
burned in the summer of 1904,

This fire completely destroyed the plant
and caved the shaft to the 900 level, In-
surance to the amount of $20,000 was cal-
lected and, utilizing this, with a regular
monthly expenditure or about $5,000, the
plant was completely rebuilt with fron
covered bulldings anq re-oquipped with
electrical machinery and a steel  head
frame. The shaft was reopened and re-
timbored to the 000 level ana then re-
palred to the 2,060, At this point the
shaft-1s filled with roclk that will have to
be removed' when deoper oxplorations are
contemplated. An east crosscut
driven about 1,500 foet on the 2,000-foot
loevel and a north and soutlh drift Is be-
Ing run from this, the latter L0 malke
connection with the 2,000 from the Ophir
In Mexican ground. At (e Ume g
mining was sus e
R pended, a smal) steam r|

nstalled anq much worlk &

waos
plished with this on (e 000 SR
north and west op the shar YL toyth
aft. Thig rig wasg

replaced with an electrle
drlven compressor and a
carpenter shop. This was all destroyed
and now that It has been renewed, (he
Unlon shaft stands at (he head of (he
118t with a complete new cqulpment mod-
ern In every sense. Through thls shaft,
the Slerra Nevada, Unlon and Mexlcan
may Le worked to the 3,000-foot level, the
machinery belng of ample capacity whon-
ever Lhe water has Leen sufliclently low-
ered by the C. & C. pumps. It also offers
an opportunity (o Increase the facllities
for ventliation on the lower levels of the
North End mines,

Andes.

About three years ago the old steam
plant at the Andes was replaced with a
i0-horsepower clectric holst and explora-
tlons were hegun on the old “Virginia
Veln.” As a result several hundred tons
of milling ore have been extracted above
the 400-foot level.

Ophir.

The Ophlir shaft and works have been
practically abandoned, except for the pur-
pose of ventllation. The old pumping mn-
chinery and Incline engline were sold for
old Iron. The vertfcal shaft was repalred
nbout filve years ago from the surface to
the 1.465 level, at the Joint expense of the
Con-Virginln and Ophir companlies. The
collar of the shaft caved (wo years ago
and It cost about $10,000 to retimher the
same. This shaft is a very Important one,
inasmuch as It Is the upcast, or chimney,
for nll of the North End mines. In this
connection, It may he sald that for present
needs of ventllation there are not enough
outlets on the Comstock and those remain-
Ing wlll have to be equipped with large
suctlon fans. Sce C. & C. shaft for dctalls
of underground operations.

Best and Belcher.

Very little has been done on this prop-
erty since the formation of vour assocla-
tion. At jolnt exponse with the Con-Vir-
ginla, the 1,060-foot level was extendoed
soulherly Into Best and NDelcher ground
and two crossculs driven. Water was en-
countered and this work albandoned. It
I8 possible to reach ,the Best and Bolcher
ground on the 2,160 and also the 2,230
through the C, & C. shatft. The 2,250 south
drift I1s now within a few foet of the Bost
and Belchor north Ifne. Some work lns
also heen done through the Gould and
Curry surface tunnel, but without Import-
ant results,

Gonld & Ourry.

The Bonnor shaft and works on this
property have hoen ahandoned and no
worlk has been done below the Sutro tun-
nel level, Preparations are now belng
made (o prospect this property from the
north lateral. Among Lhe first Improve-
ments was the construection of the Gould
and Curry mlll for working the low grade
ore from the upper lovels. This mill was
sold to the Best and Belchor Company
when the management of the company
changed. The old Gould and Curry sur-
face tunnel was ropaired and consldarable
worle has been done In the upper levels,
Osbiston Shaft,

This shaft was the Joint propertly of the
Best and Belcher and Gould and Curry
companles and was originally sunk to the
2,500 level. Soon after your assoclation
began work, It was determined to reopen
the Osblston shaft hecause of fis excollent
locatlon far deoper oxplorations,
shaft house was bullt and the shaft re-
timhered for a depth of about 250 feot.
An enormous cave Was encountered ang
after an expenditure of ahout $60,000 Llu;
attempt to rehabilitate this property'wuu
abandoned.

Mint Shaft.

The Mint shaft, located near th

and Belcher mill, (s a cribbed -htnfpt lljl?:\‘tt

lwtml originally sunk to tho Sutro tunnel
cvel,

holst, a motor
motor for the

A new

tunnel lovel,
Savage,

The Savage shaft has cave i
gnve beon destroyeq, Ol)(:):“l‘l‘::(::: ‘\:(:::
l:::l cotnn‘ned to work on (e Sutro tunnel
Pl of the Savage and conslderan)e low

ado ore has hoon opened up during the






