| HAER
CONEY,
1o-B1Lal,

J=

PHOTOGRAPHS

'HISTORICAL AND DESCRIPTIVE DATA

Historic American Engineering Record
National Park Service, Western Region
Department of the Interior
San Francisco, California 94102




2.
3.
4,
5.
6.
7.

9.
10.
11.
S 12.
13.
14.
15.
i6.
17.
18.
i9.
20,
21.
22,

Donovan's Mill
Index to Photographs
HAER No. NV-3 (Pg.k)

O

O e

KEY TO DONOVAN'S MILIL. PHOTOGRAPHS

BCOMDETATT,

COURSE CRUSHER
MITI. BUILDING

GEAR HOUSE

GEARS

OFFICE INTERIOR
BOCM DETATL

BOCM DETAIL
GENEFAL VIEW OF MILL,
TANKS (EXTERIOR}
SWEEFER ARM

TANKS INTERIOR
VACUUM RACK

PRESS ROOM
20-STAMP MILL
PRESS

ASBAY OFFICE

ASSAY OFFICE
DERRICK :
REFINERY (EXTERIOR)
TANKS (EXTERIOR}
TANKS (EXTERIOR}

23.

© 24,

25,
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40,
41.
42.
43.
44,
45.

REFINERY (INTERICR)
REFINERY (DETAIL)
COURSE CRUSHER

MAIN MILL BUILDING
CONVEYOR HCUSING
CONVEYOR EELT

CONVEYOR. MECHANIEM
CFFICE VAULT

SHOP BUILDING

STORAGE SHED

ENTRY TCO CCURSE CRUSHER
20-5TAaMP MILL

MILL BUILDINGS

DETATIL OF MILL CASE
QOURSE CRUSHER

COURSE CRUSHER
20-STAMP MITI. (DETAIL)
ORIGINAL 10-STAMP MILL (DETAIL)
OVERHEAD CRANE

DETATL COF STAMP BATTERY
FLY WHEEL: BELT DRIVE
ZINC TANK .REMATNS

BOOM DERRICK DETAIL



RAER,

MEY,
HISTORICAL AMERICAN ENGINEERING RECORD 10 - SiLe)

!-
Donovan's Mill
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A

Location: Silver City, Lyon County, Nevada
Date of Operation: 1890-1959

Present Owner: Mike Donovan

Present Use: Donovan's Mill ceased operations

completely in 1959,

Significance: The Donovan Mill was the first cyanide

process mill established on the Comstock,
and cpened the way for the great
techneological revolution in metallurgy.

Report Preparation: Rebececa Herbst, NPS
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By 1900 Jackson's Mi1l had been fitted to work both ore and tailings
by the cyenide process with a twenty-five ton daily capacity. Harry E.
Stewart and Charles McGi1l were employed to insure the capable operation of
the mi11. In 1900 Jackson formed a partnership with Dr. J. Warne Phillips
of the University of Nevada Chemistry and Physics Ocpartment, who Tater
designed and installed the huge tailings derrick at the plant. Jackson
sold the mi1l to Phillips in 1904, having achieved a production of $32,663
for the vears 1898-1903. Phillips succeeded in almost doubling that prod-
uction figure for -the years 1905-1911 with a total of $58,757.

The success of Jacksen and Phillips in cyaniding Comstock ores attrac-
ted investment for building new cyanide plants on the Comstock during the
first two decades of the twentieth century.

One of the earliest to foliow Jackson's example in Silver City was
R. A. Trimble, who built a small cyanide leaching plant just below that
of Jackson's 1in about 1900. The Pollard and Trimble Mil11 put out
$250,000 in bullion between 1902-1906. The plant thereafter came under
the ownership of the Nevada Reduction and Power Company, which shortly
transferred the property to William Oonovan, Sr.

The Years of the Donovan Operation

In 1912 Donovan expanded his milling operation by purchasing Phillip's
cyanide plant along with a quartz mill known as the "Qazel" or “Oazet”
(presumably Lacrout's ten-stamp miil).

The Donovan Mill operated very successfully over the next thirty
years under the capable management of William Donovan, Sr., and later under
his son. The mi11 was enlarged over the years to an all-slime cyanide
plant with a capacity for treating 100 tons of ore daily.

One of the contributing factors to the large output of the Oonovan
Mill over the years, was the considerable activity of the Silver Hill
Mining Company which was managed for many years by William Oonovan, Sr.
and his son after him. The Silver Hill Mining Company was incorporated in
1872 by Mackay and Fair and renewed its charter in 1922, about the time that
William Donovan, Jr. became associated with the Company. The comgany
was part owner of several claims which were under lease to the Donovans
including the St. Louis, £cho, Lucerne, Succor, Tarta, and Hartford claims.
Although the Donovan Mil1 also received custom ores, the various claims
worked by the Donovans and the Silver Hill Mining Company, almost exclus-
ively kept the mill in operation. .

The Donovan Mill also worked tailings which flowed by gravity from
plants such as the Trimble Mill, a few hundred feet to the north. During
its Yater period, the mill worked tailings from 211 over the Comstock
region.
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William Donovan, Jr. made several additions to the cyanide plant over
the years, particularly during tbe 1930s. About 1935 a ball mill, Dovr
bowl classifier and varicus other milling eouipment was added. In 1936-
1937, four five-stamp batteries from the Risdon Iron Works in San francisco
were added for a total crushing facility of thirty stamps. The north half
of the building was constructed at this time to house the new section of
stamps. Several other buildings were constructed during this period
including a shop buiiding of corrugated metal and a frame office building
with a vault of veinforced concrete construction. The refinery building,
probably dating from before 1936-1937, was recovered with galvanized metal
at this time,

In 1943 the operation of the Donovan Mill was suspended by the inter-
vention of the war.

The mill was reopened in 1948, treating ore from the mill stock pile,
and from cleanup in the Lucerne open pit which had provided about one-third
of the mi1l feed prior tc the war. Donovan continued to operate the mill
sporadically during the 1950s, ceasing operation completely in 1959, °

The 1950 University of Nevada, Reno report on Mineral Resources of
Storey ang Lyon Counties credited a production of over 51,200,000 from
about 2,000,000 tons of ore, to the Donovan operation since 1922. This
outstanding record was unique during a period in which only a few large
companies made a milling profit on Comstock ores.

Donovan Mi11 Qperation

Throughout the history of its operation, the milling process employed
at the Donovan Mill was constantly converted and updated. From a small
ten-stamp mill in 1890, it thereafter was converted to employ the MacArthur-
Forrest cyanide process, and with the continued addition of new equipment,
“to a 100-ton all-sliming cyanide plant in the late 1930s. The milling
process used over the years at the Donovan Mil1l is worthy of recording,
having achieved an extraction rate of 95% plus.

. The Donovan Mill was equipped to work both tailings and ore by the
MacArthur-forrest cyanide process, the method most extensively in use at the
mill, involving the separate treatment of sand from slimes. A partial
separation of slime was made by settling the sand in tailings ponds and
draining off the slime which was then treated in decantation vats. The
sand was removed from the ponds by a clamshell dredge bucket operated Dy a
derrick with a 300 degree turning radius. The tailings were then spread
out to dry, plowed and disc-harrowed thoroughly and discharged into a
series of five redwood leaching vats, each five feet deep by twenty feet
in diameter. The sand was mixed with a small amount of lime prior to
Jeaching and subjected to a five-pound-per-ton scdium cyanide solution
for leaching, followed by a two-pound solution and a water wash. The
gold and silver, in solution, was precipitated cut by means of zinc thread
placed in compartmented wooden boxes. In the clcanup procedure, the zinc
was washed and returned to the boxes, and the precipitate was filtered
out over cloth in-a small cleanup-tank and dried and melted without further
preparation.
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The raw ore was first treated at the stamp mill where ore was crushed
. and cyanide soluticn added. A fifty-ton ore bin fed into the ore crusher.
The ore was transferred from grizzly to shaker and then into the jaw
crusher. The ore was delivered to the stamps after preliminary crushing
and cyanide solution was added during the stamping process. Any free gold
in the pulp was caught by copper amalgam plates. A Dorr screw classifier
on an incline table at the foot of the stamps received the pulp and removed
primary slimes before transferring the muck to a five foot ball mill for
fine grinding. At one time Donovan may have used concentrating tables to
treat very finely crushed material, the most valuable part of the ore, at a
profit.* A Dorr bowl classifier, consisting of a shallow steel bowl with
a rotating raking mechanism, made a further separation of slimes and sand.
fter classification, the sands were treated in the leaching process while
the s1imes were treated by counter-current decantation.

In the leaching process, cyanide solution percolated through the ore
mass, “leaching” out gold and silver, dissolving it in solution. The
pregnant solution was then exposed to zinc which replaced the gold and silver
values which precipitated out. The mi1l later employed three Merrill-
Crowe vacuum filter presses in the precipitation process. In this process,
strong cyanide solution was added at the same time as zinc dust to aid
precipitation. The Herrill-Crowe Process worked as a simultaneous
clarification-precipitation system with a mixed stream of pregrant sGlu-
tion and zinc emuision pessing through a series of “cells", each individ-
ually coated with fine zinc. Excess zinc and metals were deposited on
the filter leaves and cleaned up.

. The slimes were treated in a series of five recwood thickening tanks
of one hundred tons each, with two agitators employed to facilitate aeration.
The thickeners operated in a counter-current fashion, mixing mud and
siimes in one direction, and cyanide solution in the other. The thickeners
worked in continuous action with overflow s¢lution decanted and sent to
precipitation. In a complete cycle, the slimes went through two thicken-
ing tanks, an agitating cycle, and two more thickeners. From thickener tank
#4, the solution was pumped back inside the building into clarifier tanks
where canvas sheets filtered out slime from the solution, producing a clear
solution ready for precipitation. The precipitation process employed

was the same as that used for the leached product.

Donovan modernized the mill in 1936-37, converting it to an "all-
slime” plant and abandoning the leach tanks in the southern end of the mill.
After this date presumably all ore was treated by cyanidation with the
counter-current decantation method.

*This is indicated by a proposed flow sheet drawn up for William
Donovan by the Dorr Company dated November 13, 1935,
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Present Conditicn of the Donovan Mil)

The Doncvan Mill complex remains almpst virtually intact with the
following original corrugated metal and frame structures on the property:
the main mill building, machine shop, office building with reinforced
concrete vault attached, refinery, and blacksmith shop. The main building,
including an assay office, is equipped with the original ten-stamp
battery, a twenty-stamp battery (added later), three clarifying tanks, two
redwood leaching tanks, two Merrill vecuum filter presses, zinc box
precipitation equipment and assaying equipment. Among the missing equip-
merit 15 the ball mill and Dorr classifiers. The machine shop also houses
original equipment, including the derrick boom. The Yinterior condition
of the refinery, or melt house, remains exactly as it was at the time
of its closure. The frame blacksmith shop, on the northern part of the
property has been on this site since it was purchased in 1912, with the
0ld forge and blacksmithing equipment intact. Llocated to the south of the
mill complex, are the remains of the crane hoist house and various
equipment from the derrick operation. Three of the five thickening tanks
are still on the property and agitating equipment also remains. The
remains of.the Pollard and Trimble Mill, consisting of a series of zinc
precipitation boxes, remnants of the cyanide leaching vats, stone foundations
and debris, are located below the millsite.
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