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fnow encruached on those or the northern end and quickly

PROGRESS ON THE COMSTOCK LODE

:Diffi ulties Which Caused the Shutting Down—Engineering
@ ther Advances That Have Aided the Reopening

y “ Writlen for *‘Mines and Minerals," by R. L. Herrick

3 Nevada has been engaged in ‘ boosting’’ such a mul
of new camps in the last few years that the old camps
Comstock Lode have been elbowed to the background. S
have they been mentioned, except, perhaps, in the gor
prospectus of a promoter boosting his * greater than the
stock, which produced $650,000,000.” If mentioned at al
the daily press, the writer was usually content to make a
lat questionable methods of the Comstock stock manipula
speak disparagingly of the great mines and their future
pects, and roast the management of the mines and the
tunnel which drains them.,
| Upto the time of his recent visit, the writer, like many o
had grown to class the former greatness of Virginia City wit
splendors of Babylon, and believe the chances of one as
as the other’s for again assuming a position of much im :
in the mining world. Before proceeding to a descrip
‘these recent engineering developments, whose inspection eal
ithe writer to alter his opinion, it will be necessary to ex:
‘to the reader some of the Comstock complications which
long delayed the return of Virginia City to the ranks of imp
producers. :
\ . .:Historical.—It will be recalled that the famous old
of Virginia City, and its suburb, Gold Hill, occupy adjo
positions along the north to south extent of the great Com
Lode. - The position of these mines is shown in the nor
south section, Fig. 1, TR
twhich, shows merely Hertucky

the -location of the Seg Belcher

rincipal shafts with S
heir present water X
evels, the Sutro tunnel ¥
nd only such stopes

f parent ¥l
the reader by his con- 250
julting | the maps in

the . Government Re-:

port on the Comstock {
Lode (Becker's. Atlas). | Fic. 1. Sn
kol Wptoy the: .year ‘

1883, the drainage of the mines of the lode was accompl
by several large pumping plants, the principal -among v
were the Cornish systems at the Union shaft, Cor’n%m
'Ehaft, Yellow Jacket, and Alta; also a large hydr
system at the Combination. Practically the entire drain
of the lode was at that time accomplished by these plants wh
jcombined weights of moving parts alone are said to have
mearly 6,500,000 pounds. ’%heir combined maximum cap
l\vvqs ess than 5,400 gallons per minute raised to an av
height of 1,152 feet which amounts to about 1 gallon of ¢
ity for every 2,230 pounds of the pump’s entire weight.
cost of their installation is given as about $1,400,000 an
cost of operation alone, exclusive of repairs, amounte
$58,120. gnth, or $697,440 annually. This expen

— The Comslock Lode,— i

i ¥ the surrounding mines. until -

‘hen operations came to a dramatic close
i A good ore body had been encountered on the
level of the Exchequer Mine, which was being rapidly pros
when suddenly the drift broke into a heavy flow of wat
gaté,dtat,about 1,320 gallons per minute. As the pump
already WO:kin% at nearly their full capacity, they were
to control this flow. The water level rose rapidly, flood:
mines and was with difficulty held at the ‘2,300-foot level
March. Discouraged by the failure to drain the mines
surrounding properties then withdrew their financial sup
thus forcing the abandonment of the mines March 28,
Although connected by a drift on the 2,150-foot level wit
Yellow Jacket, the Ward shaft avoided immediate drow:
but by the construction of a solid brick bulkhead in this
,Equi%ped with valves for draining.
| orced by its finances to close down just as it would a
that the shaft was about to break into a paying zone, the W
was abandoned in the early summer of 1883. gHa.ving dro
v+t all the mines on the southerly portion of the lode, the

o ;“
Comstock Looe

rced them to close down. :

ith the mines of both the northern and southern portions
lode drowned out, those of the middle portion soon felt
eat increase of water since the cessation of pumping.
these was the Combination shaft, whose depth of 3,250
akes it the deepest gold and silver mine shaft in the world.
andonment of the property in 1886 dealt the death blow
p mining,on the Comstock.
the absence of authentic data we must assume that the
hg of these last groups of mines took place at a time when
ajority of them had practically worked out their high-
‘ore reserves. In the light of the production of two of
the Con. Virginia and the Ophir) since their recent drain-
is apparent that they, at least, lacked development
than ore. The increasing flows of water, however,
itated either the installation of new pumping plants or
liate abandonment. With no ore reserves, the great
se of such a plant could be borne only by assessing the
olders. The majority of these, however, had probably
ased their holdings at the fancy figures of the mad boom,
e dividends in most cases failing to approximate their
vestment, they viewed the closing of the mines with
€rence. The broaching of a drainage scheme to such
olders, if it was attempted, naturally ended in failure.!
repid miner naturally yearned to continue prospectin
‘e pockets like the single one whose production is recorde
e than $134,000,000, but in the absence of working funds
ing waters were allowed to close over these, the world’s '
~gold and silver mines, up to the level of the Sutro|
t the time of the abandonment of the mines, the|
endents of all of them made a joint report concerning!
: the prospects of find-
ing more ores. An
abstract of this de-
tailed report has been.
recently  made public|
in a report to the

as be the |
basis of all subsequent |
b T ST : endeavors torecover the |
5l ol flooded ‘treastre lodes:
: i The first of these
endeavors was initi-
ated in 1890 by the
ill Pumping Association, comprised of thirteen companies.
ven Dow pumps. were installed on the €Crown Point
and the water pumped to the Sutro-tunnel level. After
penditure, recorded at $640,000, in lowering the water
0 feet; the attempt was abandoned in disgust. i
ymmon: Stock Manipulations.—With the exception of this
recorded attempt the period of abandonment of the
stretches unbroken from the year 1883 to 1898.. During
4 years, although the mines themselves wereidle, the stocks

y no means so. The period may aptly be referred to as
~which the mines filled up with water while the ‘ water”’
anted values) was squeezed out of their stocks. The
is ways by which this was accomplished is too generally
tood to need explanation here. It suffices to explain
& r of 1898 it seems probable that the majority
holders in twenty-four of the principal mining

ies belonged to that hopeful class hard to dismay by
ebodings and hard to freeze out by the usual simiple
levying assessments. They had bought in at fair

he understanding that the mines were to be reopened

ere not to be discouraged by ord’inm&y means. A fact not
Ily understood, however, is that during this period of
donment the control of the mines ¢ame into the hands of
ie consisting mainly of brokers, located for the most part,

e Street, San Francisco. This power was theirs, not by
of ownership of the majority of stock, however, but
igh their manipulation of proxies to elect themselves and
iriends to the executive offices of the mining companies.
gnificance of this particular concentration of power will
e apparent from the description given below of the Com-

Pumping Association.

e Comstock Pumping Association.—The concentration of
jority of the mines’ executive offices into the hands of

e Street brokers had at least one advantage. Workine

e Mgl e ve!
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‘eet in lateral extent, F. L. Hess, of the United States Geo-

logical Survey, in a report just Eublished, gives a list of about

two dozen minerals found in this small area, among them a

humber of radioactive materials and others of great and increas-

ing practical importance. Among the rare-earth minerals at

Baringer Hill are fergusonite, gadolinite, polycrase, yttrialite,

land cyrtolite. ;
T¥1e economic interest in these minerals is due to the incan-

descence of their oxides on being heated. This property makes

them available for use as glowers

in gas and electric lamps.

Thoria, beryllia, yttria, and

izirconia are the most useful min-

lerals employed for this purpose.

Until the discovery of the de-

\posits at Baringer Hill it was

'practically. impossible to get

|sufficient “yttria-bearing minerals

/to manufacture mantles for elec-

ltric glow lamps; but fergusonite

and gadolinite, with lesser

amounts of cyrtolite and other

{minerals containing yttria,

|occur here in quantities large

lenough to meet the demand.

| The %Iernst Lamp Co. owns this

{valuable deposit, but its needs

|require only the occasional work-

ling of the mine. After enough

|yttria minerals are obtained to

\suppl its wants for several

|months the mine is closed. Only

‘la few hundred pounds a year

\are extracted.

‘1 The geologic island in which

\Baringer Hill is located is inter-

spersed with other mounds and

idikes of similar appearance,

-which. have been  considerably

no ! ed at the’
loutcrop; but suggests that
{¢racks that generally surround
]the nuclei of the minerals may
| be utilized in prospectin

‘; In mining the ore ofg the larger pockets of Baringer Hill the

| hands and faces of the miners have been affected as if by sunbirn,

| due, possibly, to the radioactivity of the minerals.

i The Waters of the Great Lakes

‘ More than four million people, living in a hundred cities,
lobtain water for domestic and industrial uses fromithe great
inland seas on the northern boundary of the United States;
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land boiler water for the enormous land and water traffic
/that joins these cities to ome another and to the rest of
|the. world is derived from the same source. The chemical

| composition of these waters is therefore a matter of great

|interest to both sanitarian and chemical engineers, amnd‘a

study of their composition is also valuable because the com- |

paratively equable condition of the lake waters allows them to
~erve as a standard for comparison with other waters irg =
Srthern region. ®

Fic. 11, SzowIng ConNsTRUCTION OF ExpLosiVES-TESTING GALLERY

About two years ago the United States Geological Survey
began a study of the waters of the Great Lakes in connection
with an extensive investigation of the economic value of surface
waters in the United States For a year a 1-gallon sample was
collected each month from each lake at a point where the water
would probably represent the normal quality of the discharge.
The waters were shipped in special containers to_the water-test-
ing laboratories of the Survey at Washington, D. C., and were
analyzed from one to three months after collection.

' Mr. R. B. Dole, under whose
direction the analyses were made,
states that the most noticeable
feature in a cursory examination
of the analytical data is, the slight
variation in the concentration of
the waters from month to month,
the total variation, as shown by
the dissolved solids figures, being
only 18 parts per million, or 15 per
cent. As rivers of ordinary size
may vary 200 to 300 per cent. and
even large rivers, like the Mis-
sissippi, may change 50 per cent.
in their mineral content during
the year, this annual fluctuation
of 15 per cent. is very small
The average monthly fluctuation
in the discharge of the Great
Lakes is considerably more than
15 per cent., ranging from 40 per
cent. in St. Marys River to
27 per cent. in St. Lawrence
River at the foot of Lake Ontario.
The chemical composition of the
water does not, therefore, bear a
fixed relation to the quantity of]
water discharged. Mr. Dole gives/
as the probable reasons for this|
comparative steadiness in concen-|

from one another in concentration.
Lake Superior is least strongly
mineralized; Lake Michigan is
twice as high in total solids, and
Lake Huron is but little less mineralized than Lake Michigan.
Liakes Erie and Ontario are practically alike in mineral content,

- holding about 21 times as much solids in solution as Lake

Superior. Reason for the striking difference in the lake waters
is found in the character of the geologic formations in the
drainage basins tributary to them.

' Comparison of the analyses of the lake waters with those
of tributaries to the system shows, according to Mr. Dole, that |
the lakes are almosf invariably softer than their affluents.

The reason for this difference is apparent: As the lake sur-
faces are large in proportion to their corresponding land drain-
ages, a great part of the rain falls directly into the lake
waters and dilutes them; on the other hand, rain falling upon
the land becomes more or less impregnated with mineral salts
e it reaches the lakes in the normal run-off. This fact has
sportant relation to the industrial consumption of the

_ and shows the importance of locating intakes outside

influence of tributary streams.
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, Although the last contract with the Tunnel-C
guaranteed an expenditure of but $125,000, up to the!
ithe writer's visit the Association had expended the ¢
1$262,772.73, thus nearly completely repairing the gr
whose first cost of construction was more than $5,000,
Caving Along the Lode.—Although negotiations
g‘unne}} Company ex’ﬁanded cfwer a longlperiod T.Lefo. two companies since the strike in 1898.
rought to a’'mutually satisfactory conclusion, the vork § Bl o ) ;
unwatering the lode was being st?;dily pushed all t i i Bgmggs?ggf)gwn D%’dé;%fogmd
During the period of abandonment, the great stopes @ i sveeeiiee... 1,628,705.09 221,760
splendidly timbered were crushed in along the len%th $2.524 471.18 $286.560
i ,524 471, :

lode from end to end. A great scar, which may be plai
{from any point of vantage, extends along the surface “It is now apparent why the Consolidated Virginia was |
[to the lode, showing that an extensive movement has take nébled to step into the breach in the year 1902, and advance
jalong and down the foot-wall. While the exact amount Pumping Association $100,000 to pay for the installation
|movement is not known, measurements taken on the 1,5 e great Riedler pumps, thus enabling the continuation of ‘
llevel of the old Con. Virginia shaft showed that the d ing the mines be{)ow the 2,150-foot level. = Below this level, |
imoved is at least 16 feet. Not only the stopes, but h haft water was lowered by again using hydraulic elevators |
|of miles of workings excavated in the bonanza days a fore, draining down to the 2,470-foot level. At this level |
tknown to have collapsed. In unwatering the 'old mines, y is installed a single elevator which raises 3,000 gallons !
fore, it will be understood that danger was ever present inute to the 30,000-gallon Riedler pump tank, requiring |
the menace of great subterranean reservoirs of water hel s operation 1,400 gallons per minute fed from the surface |
[only by the caved portions of the drifts connecting. wi the column pipe under a pressure of about 1,100 pounds |
| shaft. ‘ quare inch. That this one pumping plant has been instru-/
i The C. & C. Pumping Plant.—Owing to its excellent al in lowering the water over the entire lode is shown by
tion and favorable location for draining its neighbo ecreased levels in the shafts today, below what they were!
| C. & C. shaft was selected by the Pumping Association re pumping.  In the workings of the C. & C., Union, Ophir, |
| installation of its pumping plant, the water level at the s Rican, Sierra Nevada, Best & Belcher, the water now stands |
| operations standing about 25 feet below that of the Sutro e 2,450-foot level; 'in the Combination shaft the level has|
‘ 200 feet, while even in the distant Overman shaft it
} ased 60 feet before the startifig of the pumps in the Ward.|
i ly encouraged by this success, the management - has|
\ ased a b5-step centrifugal pump, with its motor, to be
I led on the 2,450-foot level. This will relieve the hydraulic
{ or so that it can be used to pump to the sump of ‘the|
‘\ N ugal as sinking progresses another 500 feet to the 2,650-
" Sy ! Wl evel. :
1

ng event was the striking of the large ore body, shown in |
1, on the 1,750-foot level of the Comsolidated Virginia. i
proved to extend into the Ophir ground so that both of |
companies were quickly benefited by the joint work of

Association. 3 I

The following shows the production and dividends paid by

‘The Ward Shaft Association.— FRoreseeing the success of the
stock Pumping Association, the year 1903 was marked by

S ose properties extend for n 'y a mile alone the
e and southern portion of the lode; namel%, the Gould
, Savage, Chollar, Potosi, Bullion, Alpha Consolidated,

quer, and Julia Consolidated. |
he Ward shaft, like the C. & C., was selected for the pump-
ant installation for its apparent excellent condition and |

ble location for draining neighborin% properties. ,
true condition beneath the water level been foreseen, it is
ble that a new shaft would have been sunk without attempt-

e repair of the Ward. At the time operations started, in |
ber, 1903, the water level was about even with that of the

tunnel. At the time of its abandonment, 20 years |
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\connection (1,650 feet). It will of course be understood!
\below the water level the shaft was in good condition, b
istations were caved, as were many of the drifts, and con
lan immetise amount of debris which had to be removed.

usly,. it had been sunk to a total depth of 2,481 feet,
though the Sutro tunnel was only about 300 feet distant
its 1,600-foot level, no connection between the two had
een driven. After retimbering down to this level, there-
the connection was made, greatly improving ventilation

{this work we pass over, and from here on devote our desc
ist:‘ictlﬁr to the pumping operations. Sl
1 The water was lowered 500 feet, from the 1,650-level
[Butro tunnel to' a depth of 2,150 feet, by the use of hyd
elevators acting on the injector principle. The main co
pipe extending to the surface supplied a maximum o
miners’ inches under a pressure of about 900 pounds pers
linch at the 2,150-foot lével, the velocity of the stream
‘injector, shown in Fig. 6, sufficing to raise itself and the
drawn from the shaft, to the tunnel level.  On the 2. 15
[level was then excavated a great pump chamber, 20 feet
by 119 feet long and 20 feet high in the clear, support
|14" x 14" timbers spaced on 4-foot centers and lagged. : This centrifugal pump lifted the water up its last stage
|was installed the pumping plant shown in Fig. 7, consisting 30 feet to the 2,100-foot level on which was located a 62-inch
|318" X 24" double-acting Riedler pumps, each with a pumping | Knowles vertical triplex pump geared to a 100-horsepower
capacity of 1,600 gallons of water per minute from the sump on | Westinghouse induction motor.  This last pump made the final
'the level to the Sutro tunnel, each operated by a 200-horsepower  lift of 500 feet to the Sutro tunnel, pumping 300 gallons per
Westinghouse induction motor. minute.
‘ Alt] (m% Having drained the shaft below the 2,400-foot level,
la fund of emporary plant was replaced by a 5-step centrifu-
{ i ump located on this level operated by a 200-horse-
motor speeding at 1,720 revolutions per minute that
‘Had not a fortunate and noteworthy event taken place, ‘ ikes one lift of 800 feet to the Sutro tunnel, pumping
(the lowering of the water level but a little over 100 feet, the = ¢ %ﬁllcns per minute from its sump, which is kept full by
S8 wearls micht have been delayed some time. | e the sinkine pumn

us lowering the high temperature. In reopening the shaft
this level, the pumping of considerable flows of hot water
itated the installation of an extensive temporary pumping
This consisted of the following three units: _
At the bottom of the shaft, 2,435 feet below the collar
35 feet below that of the Sutro tunnel, was placed a 9-inch
les sinking pump operated by compressed air from the
located on the surface. - b
This lifted the water to the 2,330-foot level above, on
was located a centrifugal pump belted to a 50-horsepower
nghouse induction motor.
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| method ‘of joint work between the mines for the unwate
‘,of the entire lode. This resulted in the organization of
| Comstock Pumping Association in 1898, composed of the twe
| four principal mining companies owning the property extend
| from the Utah on the north, along the %ode south to the Alt
shown in Fig. 1. The governing board of this association ¢
| sisted of the presidents of the various mining companies u
whose management a superintendent directed the actual min
| work. Whether this form of organization was responsible for
| the many well-known abuses of power and of inside informa-
| tion to manipulate the stock market, we leave to our readers
| to decide. ow that a change has come over former conditions,
|however, and these abuses are practically at an end, it se is:
' worth while to study the lesson that may be learned fromw
| events transpiring during the *‘ Stock-Market Regime.” £
1 It is, of course, understood that the proposal of the Assol
| tion to unwater the lode at once created an active market
the mining stocks. The buyer thus became liable to &
|assessments as were allowed by law, namely a maxi
|frequency of once in 90 days. The funds thus raised were
|course supposed to be devoted to the unwatering of the
|each mining company of the association paying its pro
|cost of the common work. Had all of these funds been pro
|and economically expended, it is safe to say that the cond
|now omnly recently attained by the mines would have
|reached several years ago. ut with the managing b
|devoting most of its time to the Stock Exchange, it is not
{to understand the reason for many of the aggravating de
'; Now it may be stated as a maxim that whenever one
ithe development policy of a mine dictated from a bro
office, the annual report of that particular company will
like the London Punch and constitute a joke book of uncons
humor to the mining engineer. For instance, the expendit
ublished by some of the mining companies sometimes she
that if it became necessary to economize, and either disch
some of the multitudinous heads of the office force or givi
miners an extended lay off, it was the mine that was alwa
Fhut down, while the salaries continued to dry up the drik

ha 2n
it )

{to the list of producers,r;it let those plans be submitted)
|broker’s office, and the view point changes from the enginet
[to the market position.

; It will now be understood that those engineers entr
|with the solution of the grave engineering problems incid
'the unwatering of the lode have been handicapped in a.
|that few of the profession relish. They have at times

| together as they did, they were enabled to plan and adopt a i

jcriticized for delays in completing their work, yet, possesseé
¢the foregoing facts and having in mind the record of achie
| ments. to follow, their fellow engineers will be able to be
both criticism and commendation where they belong.

The Sutro Tunnel.—As this tunnel in good condition
| tuted the key to the drainage situation and was so accep
{ the Pumping Association, the first work of unwatering the
| was the improvement of the tunnel. i
’ Completed in 1878, by Adolph Sutro, at a cost of
1$5,000,000, this great adit with its laterals nearly 73 milé
\length connected most of the shafts, as shown in %‘ig. 1.
lto the closing of the mines, the water had been pumped
ttheir lower levels to the tunnel and been carried to its
{through its drainage box.
1 As the Sutro Tunnel Co.’s sole source of revenue duri
years of usefulness before the shut-down had been derived fi
the bullion-producing mines, their closing spelled disaster
/the tunnel. Failing to derive further revenues, the ma
ment of the tunnel devoeted itself to making necessary r
and replacement of timbers, and maintaining the airway
trackage facilities unimpaired. This was accomplished
years at small expense until the introduction of hot water
volume. On the resumption of pumping in 1898, the hot wa

flowing through it filled the air with steam and was instrumental

the two, extending over a period of 5 years, duriny
t was demonstrated that the Tunnel Company’s property
ot be forced to a sale by the ‘Association, although any
tent is denied by officials of the latter.
eral events of this period tended to unite these jarring
and, forced together by mutual interests, a joint meet-
the Tunnel Company and the Association in the summer
resulted in the appointment of an engineering staff to
hly examine the tunnel and report upon its condition
ssociation. :
ebruary, 1904, the Association entered into a preliminary
t with the Tunnel Company to repair and retimber
ain specified points at an expense mnot to exceed $18,200.
ced by this sum, almost ridiculous when the magnitude
. needed repair work is'considered, the Tunnel Company
xpended this money in new timbering, trackage, and repairs,
: vided, and in maintaining an open airway.
dn January, 1905, the engineering staff previously appointed
ed that the tunnel with its tracks and sidings could be
2d and a 30-inch wooden-stave drainage pipe constructed
th it as far as the Ward Shaft connection for the sum of
00 including $57,077 for the drain pipe. -
he turning point was reached in April, 1905, when the
ck Tunnel Co. then, as now, managed by the Leonards,"
ated a contract with: the Pumping Association, the sub-
 of which was as follows: g
ring the 5-year period from 1905 to 1910, the Pumping
ion, at its own expense, should make all repairs required,
1,600 sets of new timbers, thus nearly completely
ering the tunnel during that period. It should also
within the tunnel; a cylindrical wooden-stave pipe 30 |
in diameter to carry off to the portal the hot waters
d into the tunnel from the lower mine levels.  In all,

Fi1e. 2. KnowLes Express Puwmp

the Association pledged itself to expend at least $125,000 in
these works or any greater sum required to install these improve-

gx consideration of these construction works, the Tunnel
jany agreed to allow a 50-per-cent. rebate on the regular
income from the mines of the Pumping Association for
d of 5 years from April 15, 1905.

etimbering.—At the time of the writer’s visit, June, 1908,

| tetimbering of the tunnel was well on toward completion,
the way open for transportation to the portal, and the
letion of the wooden-stave Fipe to carry out the hot water.
water has a temperature of 160 degrees Fahrenheit in the
sst levels of the Ward shaft, although at the point where
discharged into the tunnel it is considerably cooler. The
am from this water, however, is in a great part responsible
he hot, humid condition of the mine air which formerly
d the continuous working periods to from 15 to 20 minutes.
average dry heat of the mines is probably not much in
5 of 105 degrees Fahrenheit where the ventilation is good,
mgh in places where it is poor the mercury registers
derably higher. The addition of steam to these otherwise
ble temperatures of dry heat, results in almost unbearable
tions for the miners, greatly increasing the expense of
tion by badly impairing their efficiency. Again, the

terious effect of the steam upon the mine timbers can readily

e e tepid decay o1 fthe tmberiag leading to 2 N imagined. The completion of the stave pipe to the tunnel
! gined. n

‘that threatened the total destruction of the tunnel. Friction
then developed between the Tunnel Company and the Asgocia~- portal will thus constitute a great step toward the economical
tion, growing out of the inability of the former to ﬁ:ay for the tehabilitation of the mines, and make bearable the conditions
needed repairs to its property until sufficient revenue had acerued ﬁ)‘éunding those en§aged in the transportation of their ores to
from the royalty to be derived from ore production by the min s the tunnel portal. It is planned to cover the stave pipe with
'and transporation of ores over its tracks, and the inability. conerete, in the near future, thus producing eventually a con-
the mines of the Comstock Lode to pay revenues until pum erete pipe which can be easily repaired and made to last almost
had first exposed the ores. We pass over several deadl . indefinitely. : ¢




