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PART I, INTRODUCTION,

The work of preparing suitable drawings and speci-
fications for the oconstruction of the new Ore Bressing
Laboratory of the Missouri School of Mines and Metallurg
was begun about August 15, 1909, At that time general
plans, as shown in drawings No. 1 and No. 2, were drawn up
and submitted for approvale VWith gertain minor altera=
tions, to be mentioned under the ssetion on specifica~
tions, these plans will be followed in the installation
of machinery. Other detail drawings were made by the
class in Ore Dressing Problems under the direction of
the writer during the school term ending March 12, 1910,

It is not intended that this work shall contain
such complete plans, specifications, and detail working
~drawings as would bde necessary if the installation were
to be made by outside contractors. The work of installa
tion and construction will be conducted during the sum-
mer of 1910 by mechanics in the employ of the school and
under the supervision of the writer, or under the direc-
tion of some one else equally familiar with the condi=-
tions at hand. On this acocount the specifications and

working drawings afe not complete in all details, as a
fow verbal instructions st .the time of installation, from

one familiar with the work,are frequently more useful
to the mechanic than a sheet of detail drawings and

pages of specifications.
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Drawings 1, 2, and 3a&, show the general arrangement
of the laboratory together with all details of shafting
and other iron work necessary for itas oconstruction. All
of the other drawings were made by members of the class
in Ore Dressing Problems, and show various pieces of ape-
paratus, machinery, and sections of the mill in detail,
VWhere the dimensions shown ofl any of these drawings dif-
fer from those mentioned in the specifications or in the
directions for installation, the dimensions given in the
specifications are to be qonsiderod as correct.

Por convenience thq following portion of this work
is divided into three parts, numbered II, III,and IV rem-
spectively. Part II contains a general descoription of
the laboratory, its arrangement, eq:nidpmnnt, and operation
Part III contains bills of material, lists for duying,
with thie necessary specifications of all machines and
gsupplies to be purchased for the laboratory. Part IV
contains specifications for ersction and construction of
all parts of the laboratory, together with directions far

the installation of the various machines.



PART II, DESCRIPTION.

The problems encountered in the design, equipment,
arrangement, and operation of a testing laboratory for
student use are in magy ways different froj those en-
countered in verfecting a commercial mill, The usual
purpose of the oommercial mill is to treat, at a profit,
a certain class of ores, the characteristics of which
are to a greater or less extont knd%n. The operation
of a tonting:laboratory in such a manner as to secure a
profit from the ore astually treated is rarely possible.
This is true because ﬁha very nature of the work neces-
sitates much greater care in handling and treating the
material, and a correspondingly greater expense than is
the ocase in the commercial mill. The objects in erecting
the new laboratory are to provide a convenient teaching
place combined with a useful and practical testing plant,
The instruction given the student during his few short
weeks of work in the laboratory is not necessarily ine
“tended to make of him an expert in the manual operation
of the machines that he uses. The objeoct is rather to
illustrate and to teach the principles of ore dressing,
useful not only in the operation of the comparatively
small number of maghines that are available in the labo-
ratory, useful mot only for treating the particular ores



with which the student happens to deal while in school,
but useful in all cases and under all conditions; and
furthermore to make plain t0 the mind of the student the
faot that such prineciples are universally applisable.
The mill for treating ores on a praoctical scale, if
it be of any sise, or even tho it be of small capacity
and hapoens t0 be situated where labor is not exceedinge
ly cheap, must, for best working, ﬁosaosa certadn
mechaniecal devicoa for conveying the various products
from place to place in the mill during the process of
treatment, and for conveying the finished products to
their proper destinations. The concentrate or valuable
mineral must be conveyed to its storage bin and the
tailing or refuse to its dumping ground. 8uch mechanical
methods of conveying are also essential in the testing
mill, not necessarily for reducing the co-:h:t treatment
of the small test samples of ore, but for/convenience
of the operator and for making more accurate the tests
that he - performs. When the materials are carried by
'hand from one point in the plant to another and fed to
the different machines in the uneven and unsystematic
manner that is characteristic of hand feeding, the
eperation is usually productive of unreliable results,
Agourate sampling of the ores entering and of the
prodnets lesving the commercial mill is an exceedingly
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important item in the succebaful operation of such a
Plant. If correct results are desired from a test on

a few tons of ore in the laboratory, correct sampling of
the original ore and of the products resulting from its
treatment is of even greater importance than in the case
of the commercial mill. For, to learn the behavior 61‘
the ore when subjected to the partiecular method of treat-’
ment being used, it 1s necessary t;) mow the analysis of
each producf that the ore yields;, and since the best
analyses are worthless unleas they are performed on
samples W accurately represent the substances from
which they are taken, the twth of the abeve statement
in regard to the importance of accurate sampling is
readily apparent. There are two general methods of
sampling, hand sampling and mechanical sampling. Hand
sampling is frequently employed in small commercial mills,
whoré only occasfonal samples are taken to check the
operation of the mill. In the testing laboralory 1and
sampling is best avoided wherever possidle, because it
is too dependent upon the personal factor of the overator
to yleld as consistently uniform results as those secured
with properly designed and properly operated mechanical
samplers. JFor the foregoing reasons proper provision
should be made for mechanical sampling devioces at variows
points in the testing-laboratory. Not only should

ofSe



samples be taken from the ore originally fed to the mill
and from the tailing and concentrate produced, but also
from the other products made by the mill in $he process
of ocongentrating the ore. JFYollowing the obtaining of a
sample from any given produc$ must come the cutting down
or réduction of the sample to a proper sise and degree
of fineness suitable to chemical analysis. This neces~
sitates a sample finishing room ciuippod with modern
sample griﬁdinc machinery, MW be easily cleaned in
order to prévent the 'salting® of one sample by\ others
that have been previously crushed in the machines.

8ince the arrangement of the commercial mill 1is
largely determined by the characteristics of the ores to
be concentrated, it i:::ecusary to make special provie
sions for rapidly changing the order or sequence of the
various machines thru which the ore passes during its
process of yreatment. 8Such is not the case with the
testing laboratory. The character of the ore treated
today may be totally different from that of the ore
treated yesterday, and for this reason it is impossible
to adopt a predetermined and set arrangement of the
crushing machines, of the preparatory machines, or of
the concantratess. Therefore a certain elasticity in the
arrangement of the testing plant is essential, 80 that
it may be possible to-pasw the ore from one peint in the
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mill to another thru a certain series of machines and
on short notice to change or even to reverse the order
of treatment.

In order to meet the widely varying characteristics
of the ores to be treated, adjustments of machinery are
much more frequently necessary in the testing laboratory
than in the mill. ¥or this reason, wherever practicable,
the machines in a school testing iﬁboratory should be
1nd’pendentiy driven, so that the adjustments of any one
machine may be changed without interfering with the
opsration of the other machines. The independent sources
of power are preferably electric motors, whose speed may
be varied, each motor driving a single machine or a
single group of similiar machines.

Another point wherein the operation of the labora=-
tory used by students differs from that of a commercial
mill is in the number of men employed. A crew of thirty
or forty men is ample for operating a large practical
mill. It is not at all unusual, however, for thirty or
forty students to be at work in the laboratory at one
timo; Provisions must be made for keeping such a large
number busye. ZEspecial precautions have to be taken in
the design of the mill to make it as safe against acci-
dents as is possible, for, as & rule, the average student
is not mere careful or intelligent in his handling of



machinery than is the average laborer, and since there
are many more students per square foot of floor space in
the testing laberatory than there are laborers im the
commercial mill the danger of ascident is correspondingly
increased.

The foregoing paragraphs outline to soms extent the
ideals that have governed the design of the laboratory,
In many cases it has been hspouibio to conform exactly
to these id;als, but, as will be seen in the subsequent
description, they have, in all eases, been followed to
as great an extent as possibdle,

The Metallurgy Building of the 8School of Mines stamis
at the southeast corner of the campuse In its present
state of campletion it eonsists of a central portion to
which is attached two wings, éne on the west side and
the other on the sast side. The ocentral portion of the
building contains the leeture rooms, a number of small
laboratories for metallurgical researeh, and a large
general laberatory used for chemical work. It also
contains the general supply rooms and the heating plant,
both of which serve the entire building. The west wing
is the assay laboratory and is well equipped with furnaces,
balances, and other apparatus necessary for the teaching
of fire assayiag. 7This wing also contains a coal-fired,
reverberatiry, roasting furnase and a water-jacketed



cupola furnace.

The new Ore Dreasing Laboratory eccupses the east
wing of the building. ZThe main floor of this wing, 50
feat by 80 feet, is eonnseted to the eemtral portion of
the building by a neck, 16 feet by 50 feet. The avail-
able floor space thus provided is about 4800 square feet,
Adbove the main flooy is a seeondary or messanine floor
which provides an additional 1300 mm feet of floor
space. Under the north end of the wing is a basement,
16 feet by 50 feet, Wwhich 48 used as & storage room for
ores and other supplies. 7The ore storage bins in the
basement may be filled from the outside of the building,
making it unnecessary for ore wagons to enter the labo-
ratory. Exeept for conveying the ore from thease basement
bins te the crusher, the ore is mechanically handled and
sampled thruout all mill tests,

On the main floor of the wing #s a sample grinding
room 16 feet square, which is equipped with a small
Blake crusher, a dise grinder, a coffee mill, a light
pair of rolls, an eleotric sample dryer, and a number of
bucking-boards. A small chemical laboratory, in which
the analyses may be performed that are necessary in
eonnection with the various nin' $ests, ococuplies the
west end of the messanine floor.

. The-dighting o€ thHe laderatory is a most emcellent



fegturs, A continuous row of windows fills the entire
wall space and two large skylights furnish additional
light to the messanine floor.

8inee the drawings Nos. 1 and 2 were cempleted. the
concrete floor of the laboratory has been laid and a
deviation made from the eriginal plans, which is worthy
of note. The floer, as construeted, slopes from the
east and west walls eof the morat;ry te a central gutter,
which bogtn; at a point 18 feet north of the center of
the south wall, runs north 33 feet from this point,
thence northeast to the west side of the freight elevator.
At the elevator the gutter ends in a 4-inch cast iron
pire, which eonveys the material under the floor, ‘into
the basement, and out of the laboratory thru the north
wall of the foundation, This method of draining the
floor is considered more satisfactory than that of the
original plan, which was to0 earry the central floor
gutter due north and out of the lahoratory thru the
double doors of the north wall., 7The gutter has & uniform
slope of ¢ inch to the foet which is sufficient to carry
away all water used in the mill nnd deliver it, together
with any sand that it may carry, to the concrete sump
tanks on the ocutside of the mill.
. . 9hme pew mashines for the laboratory were selected
with a view of fursishiag exmmples of the latest milling



practice. In some few instances machines from the mill
formerly gsed by the schoel have been used, but by far
the greater amount of the equipment is entirely new.
Nearly all of the machines are amall in sigze with a
oconsequent low capacity, which is an aid rather than a
disadvantage since the usual mill test will be performed
upon & ton or s0 of ore. '

As previously outlined, the oiucotl considered in
installing the machines were as fellows, to secure as
great a variety of machines as possible, to so arrange
them as to permit of a large number of mill schemes or
processes, te provide ample working space and safety for
largs classes, and especially to facilitate the work of
teaching. The general arrangement may be readily seen
in the drawings No. 1 :g: No. 2, and the following is a
brief summary showing/methods of handling material and
concentrating ores on a laboratory seale,

Trom the storage bins for raw material in the
basement the ore is raised in small cars by the platform
elevator to a track, which is six feet above the oconcred®
floor of the mill. The cars are then taksm to the crush-
ing floor where the ore is weighed and fed to the crusher,
a ¥o. 2 gyratory breaksre The arushed ore from the
gyratory breaker is raised by & buckst elevator and
throwy upes the uppex ¢f two plane, shaking soreens
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arranged in series. The sise of the holes in these
screens may be readily varied to suit the partiocular
ore by having a number of perforated plates to fit the
frame of the screen. The oversise from the first
(coarser) soreen drops by gravity to a S5-inch by 7-inch
Dodge crusher. The oversise from the ncon& soreen drops
to a pair of 9=inoch by 12-inch rol}l. The products from
both the Dodge dreaker and the rolls fall to a senveyor
belt, which\carriu them to the elevator and they are
again thrown upon the soreens. It is revadily seen that,
acocording to eireumstances, graded orushing with screen-
ing may or may not be used. The ore may be crushed in
the gyratory followed by either the rolls or the Dodge,
without intermediate screening, by simply removing the
perforated plates from the screen .box or frame.

At the completien of the crushing operation the ore
is sampled by two Vesin samplers. The rejected (oprtion
from the samplers is delivered by a dbucket elevator to
the conveyor serving the crushed=ore bins, from which it
may be dropped into any one of these bins to remain there
until wanted for concentration. The bin compartment at
the east end of the row is used as a storage place for
ores suited to stamp orushing and amalgamation., The
stamps are fed by an sutomatic feeder of the Ghallenge
type sttaddisd 'dirwctly to the bins. - '



The remaining five bins are for the storage of
crushed and sam:led ores that are ready for oonocntrati'm.ﬂ
Removal of the ore from these bins and conveying it to
the concentrating machines is effected as follows: BRBach
bin is provided with an automatic feeder by which the ore
is drawn from the bin and dropped upon the conveyor
running under the concentrating flqor. This conveyor
discharges the ore into that bucket elevator, which in
ocrushing opsrations receives the reject from the samplers.
The ore is elevated te the conveyors serving the bins,
but in this case is tripped to the belt running to the -
trommels on the messzsanine floor. It is not necessary to
use the bins at all, because the crushed and sampled ore
may be carried direct from the samplers to the meszanine
floor by the method outlined. Without using the bins,
however, the concentrating machines are dependent upon
the uniformity of hand feeding of the gyratory breaker,
which is usually not so satisfactory as the automatic
feeding from the bins.

With the ore on the meszanine floor any one of a
number of treatment schemes may be quickly and easily
arranged. The ore may be prepared for concentration by
any one of the mashines on this floor or by -uitablo
combinations ef them. The preparatory equipment eonsists
of .thru tremmel sereens; one duplex Callow travelinge



belt screen, one direct type Richards pulsator classifier,
one five-spigot Richards wortex classifier, one deep
pocket classifier consisting of three hydraulic cones,
one small elassifier of the Tamarack type, two 33-foot
Callow tanks, and two 3f=foot Callow tanks.

The various prepared products from the mezzanine
floor may be distributed by gravity to any of the con-
centrating maehines on the floor béneaxh. The concen=-
trating machinory is as follows: As coarse concentrators
there are thrae fiveecell, differential motion, Hars
jigs; one ten ton Richards pulsator jig; one six-féot
Hancock jig; and & twoe=oell bull jige As sand concen-
trators there are two laboratory sise Wilfley tables,
one laboratory Card table, one laboratory James table,
and a full sise Dunham table presented by The Brasckel
Concentratés Company of Joplin, Mo. As fine or slime
concentrators there is & four-féot Prue vanner, and a
five-foot Sperry slimer; also the Parsons-Rittinger
bumping-tables from the old mill will be used as canvas
tables. A threeefoot amalcamating-pan with a five-foot
gsettler are used for amalgamating silver ores and for
fine grinding.

Rach machine used for concentration is individually
driven by & three phase alternating current motor of
proper sise. This greatly faclilitates experimental work



by permitting the speed of any one machine to be re.dily
changed without interrupting the operation of any othei'
machine,

Yor regrinding middlings an€ for the fine orushing
of ores previous to concentration mmt a three and one-
half foot Huntington mill is provided. The mill is
driven by a seven and one-half hor,o power motor, and
is 80 situated that it may receive by gravity the pulp
from any of ;he concentrating machines. The crushed
product from the mill is discharged into four small
sumpetanks from which it is elevated for re-treatment
by two motoredriven, direct-connected, centrifugal
sand-pumps. From the receiving boxes above the mezzaning
floor the re=elevated pulp may be distributed for
re-treatment to any part of the mill.

A central launder is provided to oarry tailing to
the sump tank outside of the mill, The tailings pass
thru an automatic sampler and in this way the hand
sampling of such material is avoided.

The cyanide equipment consists of a leaching plant
with all neceasary tanks, a fourteen-inch Hendryx clay
agitator, a sixteen~inch Hendryx combination agitator
and filter, and a laboratory filter press.

Ores suited to magnetic separation are treated on

| a Knowles nlgnitio separator, and for the preparation of
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such ores there is provided a small cylind®ical dryer
and roaster, and a plane impact screen for dry sizing.
To conclude the desciption I may say that, while
at present the laboratory may be far from the ideally
perfect one, still it contains those features which in
many ways are essential to the successful school labora~
tory and testing plant, namely, ample floor space for
classes, independently driven machines, mechanical
conveying and feeding of material, and mechanical lumpl*n%
of all ores and the products resulting from their treat-
ment. The standard types of machines now in use in
practical mill work are represented. These, with the
additions to the present equipment, which will be made
from year to year in order to keep apace with the ever
changing ore dressing practice, will ultimately constie-

tute a laboratory of great value to the school and to

the mining industrye.
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PART III, PURCHASING LISTS WITH SPECIFICATIONS
This section contains complete lists with the nec-
essary sppeifications of milling machinery, materials
for erection and construction, power transmission machine
ery, belting, eto., excepting nails and other small sup~
plies, which may be purchased from the local dealers as

nedded.
CRUSHING EQUIPMENT,
Number |
1l no; 2 gyratory brealsr, This breaker is to

have an extended drive shaft with all necessary
bearings for its support, the drive shaft to be
diametrically opposite the discharge spout for
orushed ore. 7The distance of the outside of the
drive pulley on the abpove mentioned shaft from
the central axis of the breaker is to be 8 feet
6 inches.

1l Set of spring rolls, diawster 12 inches and
face 9 inches. REach roll is to be driven by a
pulley attached directly to the roll shaft.

1l Three and one-half foot Huntington mill, mounte
ed upon a timber base.
1l Double jar mill, manufactured by The Alsing
Engineering Co., Naxymx New York.
SAMPLERS,
1l Vesin sanpler, diameter across the ocutting segp

ol%e



Number

ments to be 2 feet 9 inches.
VesAs sampler, diameter across the cutting sege
ments to be 2 feet.

The above samplers are to be mounted on a sted
frame in the relative positions shown in drawing
1l and 2. The first or iarger sampler is to ree
ceive the undersize from the shaking soreen::fb
deliver its sample to thnf;econd or smaller sam-

?ler‘by way of & shaking chute actuated by an ece
centric. The reject from hoth samplers is to
pass to the bucket elevator by which it is deliw
of‘d to the convcyor serving the crushed ore
bins. The steel frame and shaking chute, togethe
er with all necessary driving mechanisms such as
shafts, bearings, gears, pulleys, eccentric,
etc., are t0 be provided with the a;mplerl; and
the entire unit is to be ocomplete and ready for
installation.

Scobey tailings sampler, manufactured by ZThe
Mine and Smelter Supply Co., Denver, Colo.

FEEDERS .

Automatic Challenge feeder of the suspended
type for stamps. The feeder is to be attached
directly to the bin and is to have as small a
feed hopper as possible. If the feeder may be

s U



Number

13

21

21

succesafully operated by attaching directly $o
the bin ohuts, the feed hopper may be entirely
omitted. :

Automatic feeders to remove fine ore from the
orushed ore bias. These feeders are to be of
the type described in catalog 15 of The Mine and
Smelter Supply Co., Denver, Colo., as FPigure 238,
Bagh feeder is to be driven by an individual ece
centric bored and key seated for 115/16-inch
sharfting. Omne eccentric with rod 1 foot 8 inches
long is to acocompany each feeder,

ORE BIN GATES,

Ore bin gates of the dowﬁﬁrd closing arc type,
to fit an ore chute 16 inches wide by 14 inches
deepe. |

CONVEYORS,

Conveyor belt carrierl.ror 10 inch belt. These
carriers are to be of the 2-pulley troughing
type with single base, similiar to that sliown
irn Plate 3&, crawing U,

R8turn idlers for 10 inch belt of the type
sho;n in Plate 3a, drawing U,

. Neither the conveyor belt carriers nor the re-

turn idiers are to be mounted on boards as shown
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Number

in the d4rawing.

Yor the other materials necessary for the come
pletion of the belt conveyors, namely, shafting,
pulleys, and belting refer to the separate lists
of thes% materials, to be found on pages 3¢, “#/,
and 9ﬂ3feapectively; |

ELEVATORS, -

Bucket elevator complete as follows: The bucle
ets are to be 6 inches wide and of No., 10 steel
The belt is to be of 4 ply rubber of proper
width to carry the 6 inch buckets, and the bucke
ots are to be spaced 18 inches apart on the belt
The boot of the elevator is to be of cast or
sheet iron and to contain a cleanout dovvw, plac-
ed at or near the bottom,for cleaning the boot,
Ths lower drum is to be 24 inches in diameter
and of propef width to carry the belt. The beam
1ng.- of the drum shaft are to be fastened to the
boot,and are to be of the adjustable takeup type
for regulating the tension of the elevator belt.
The head piece of the slevator is to consist of
a drum 24 inches in diameter of proper width to

earry the elevator belt,and a drive pulley 36

inches in dismeter By with 6 inch face. Both



Number
the drum and drive pulley are to be mounted on
a shaft of suitable diameter, which is to be pre-
fidod with two bearings of the standard rigid
pillow block type. The distance from the center
of the bostom drum to the center of the top drum
is to be 14 feet 10 inches. The elevator belt
is to be made of proper 1gngth to conform to the
above specified distance between the centers of
the drums, |

1 Bucket elevator to conform in all details to

~the abvove specifications, except that the diss.
tance between the centers of the drums 1s to be
14 feef. ,
BELT CONVEYOR TRIPPER,

1 Hand propellod’conveyor tripper for a 10 inch
belt, to be constructed as rgllowa; The tripper
is to coﬁaist of two iron drums or pulleys mount.
ed on a strongly constructed steel frame. The
pulleys are to be so placed that the conveyor
belt travels over the upper pulley then down and
under the lower one, discharging the material
from the top pulley into a sheet steel hopper.
from which it may be dropped t0o elther or both
ild;i”;f the belt. The steel frame is to be carwad
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by four single flange wheels upon a double rail
track of 30-inch gage, and to be provided with a
clawp for fastening the tripper at any point on
the tracke The lower pulley is to be placed at
such an elevation that, when the track is supported
upon the boards or beams that support the
troughing conveyor carriers, the pulley with
its bearings will oclear the garriers. Thé total
height of the tripper is not to emceed 2 feet
10 inches. |

TROMMKL SCREENS,

Cylindrical trommel screens 2 fcet in diamster
by 4 feet long as desoribed below. The screen
frame of each is to oonsist of a shaft, vearings
for the same, two spiders and hoops, and & punched
steel ‘plate: sorcening surface. The holes in
the screening surfaces are to be round and 3 mm.,
5 mm.,, and 9 mm. in diameter for the three
screens raspectivelys, Baoch soreen is to be pro-
vided with a water tight housing of No. 12 sheet
steel to receive the undersize and oversize pré-
ducts from the soreen. The slope of the bottom
of eagh housing is to be 15 degrees from the
ghorigontal when the trormel ahart.ia hung at an
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angle of 5 degrees from the horizontal. The

_sorsens are to be s0 constructed as to admit of

being mounted and driven as shown in drawvings 1
and 2. The oversize from the first»or 5 mm,
trommel is to flow by gravity to the 9 mm,
trommel, and the undersize form the 5 mme. trom-
mel is to flow by gravity to the 3 mm. trommel.
The construs$ion of each screen is to be such
that the screening surfaces may be readily
changsed. The diameter of the shaft of each
screen is to be 1«3/16 inches. The shaft of the
9 mm, trommel is to be provided , outside of the
bearing on its lower end, with a standard key
seat for fastening the drive geur to the shaft.
The upper end of the same shaft is to carry, de-
tween the upper end of the housing and the upper
bearingiweg, two sprocket wheels from which the
other two trommels are to be driven. The 3 mm.
and 5 mm., soereens are to be provided with a spracik-
et wheel of the same diameter and number of teeih
as the wheel mentioned above. The sprocket wheel
on the 3 mm, trommel is to be fastened to its
ghaft between the upper end of the housing and
the upper shaft beuring. The sprocket wheel of

23
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8 e, trommel is to be fastened to its shaft

on the outside of the lower shaft bearing. Set

screws are to be used in fastening the sprocket

wheels to the shafts, Fifteen feet of 1link steel

chain to fit the above sprocket wheels is to be

furnishéd with the trommels, '
CLASSIYIERS,

Richards five spigot voriex/tom‘aifier.

This classifier is to be made similiar in all
ways to the cogmercial machine which is manufaoce
tured by Allis-Chalmers Co., except that it is
t0 be a small machine having a capacity of about
one ton of sand per hour,

Classifying cones complete as follows: The
cones are to be of cast iron or sheet steel,and
to be 12 inches, 15 inches, and 18 inches in dia
meter rﬁ,pectively. Bach cone is to be pfbvided
with a 1ip on one side of the rim for carrying
the overflow., Each is to be provided with an
hydraulic sorting solwmm, the sorting column of
the 12 inch cone to be 1f inches in diameter,
and the eorting columns of the 15 inch and 18
inch cones/to be 14 indhcs in diameter. HRydrau-
1ic water is to be admitted to each sorting colime

)
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- thru a regulating valve provided with a dial

and pointer. The valves with their dials and -
pointers are to be provided with the cones.

1 nbuble cone hydraulic oclassifierg 12 inches in
diameter., The olassifler is to be the same as,
or the equivalent of, the one described on page
206 of Catalog 15 of The Mine and Smelter Supply
Co., Denver, Qolo.

1l Richards pulsator classifier, direct type, ca=
paqlty‘25 tons per day.

2 Callow settling cones, 5 feet 9 inches in di -

oneter, to be used as settling tanks. KFach cone
is to be provided with a goose nec] syphon caste
ing for dissharging the settled pulp.

6 ' Callow settling cones, 3 feet 9 inches in die

ameter, to be used as settling tanks. BEach is to
be provided with a goose neck syphon easting for
discharging the settded pulp.

2 Callow settling cones, 3 faaet 3 inches in die-

ameter. Each cone is to be provideé with a
straight spigot discharge casting and a braas,or
bronze, stop-cocke.

‘ CENTRIFUGAL PUMP,

) 85 Pirect-connected, motor-driven, centrifugal

=25«
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sand -pump, The pump is to have a 2 inch dis-
charge and to be proﬁerly constructed to handle
sandy water., It ia to be direct connected to a
220-volt, three-phase, alternating-current motor
of proper sises to elevate the material to a
height of 35 feet,

CONCENTRATORS.

Richards pulsator jig, 10 ton sise.

Model Hancock jige 7This jig is to be complete
in every detail &nd in all ways similiar to the
commercial machine,which is manufactured by
AX) is-Uhalmers Co. The bed of the jig is to be
6 feet long by 11 inches wide. The depth of the
screen frame 1s to be the same as that of the
Iatandard Jige The movemsnt of the screen is to
be the same, both in eharacter and amount,as the
movement of the sgreen of the -thdgrd Jig. |

Standard Wilfley table head motions.

CYAYIDE EQUIPMENT,

Laboratory filter press of 6 leaves, with
montejus for charging, built by D. M. Sperry,
Batavia, Ills.

Hendryx 16-inch clay agitator.
Hendryx l4é-ingh combinatiom agitator and filte
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1

Set of laboratory leachinge-tanks made by ‘‘'he

Pacifie Tank Co., San Francisco, Calif.
PUNCHED METAL PLATES,

All of the following plates are to be of No. 4
ahaet‘lteel, 4 feot long by 24 feet wide. The
plates are to be punched with round holes, and a
blank margin 1% inches wide is to be left on all
four edges.

Plate, 9 mm. holes 9/16 inches between

centers.

Plate, 124 mm. holes, 1 inch between
centers,
Plate, 15 mm. holes, § inoh between centers.
:-Plate, 20 mm. holes, 14 inches between centers
Plate, 25 mm. holes, 1} inches between

centers.
Plate, 40 mm. holes, 2§ inches bvetween'

ceaters.

All of the following =wm plates are to be of
No. 22 sheet steeld 8 feet long by 3 feet wide.
The platecs are to be punched with oblong holes
of the specified size. The holes are to be
punched to hit and miss endways.

Plate, holes 3/32-inch by f-inch, distance

2=
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1

tctween centers 3/16-inch.

Plate, holes $-inch by §-inch, distance between
centers ¢-inch. ,

Plate, holes 3/16-inch by 4-inch, distance be-
tween centers § inch, |

Plate, holes $-inch by 1-ineh, distance betwea
centers 2/16—19cﬁ. | .

’ SCREXN CLOTH,

Piece of double-crimped square-mesh screenv
cloth, 3 feet by 5 feet, to be made of No..zsx
steel wire,and to have 24 meshes per linear inch

Plece of double-orimped,square-mesh soreen -
cloth, 3 feet by 5 feet, to be made of N0/ 28
steel wire ,and to have 30 meshes per linear inck

Piece double-crimped square-mesh soreen-cloth,
3 feet by 5 feet, to be made of No. 17 steel
wire and to have 8 meshes per line;r inch.

Piece, 3 feet by 5 feet, of each of the acreen-
cloths manufactured by W. 8. Tyler, Cleveland,
Ohio, and sold as No, 42, No.'54, No. 93,

No. 108, and No. 145,
SHERT STERL.

,lccc ct No. 4 sheet nteel, 4 feet 9 inches
by 2 ‘feot 6 inches.

®28e
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1

14
18

100

Piece of No. 4 sheet steel, 4 feet 9 inches by
3 feet,

Piece of No. 4 sheet steel, 3 fcet by 3 fcet.

Pieces of No. 8 sheet steel, 4 fecet by 10 feet

ANGLE IRONS, |

Pieces, 20 feet long, of standard 2-inch by
2-inch steel angle iron,

Piece, 20 feet long, of standard 4—inch by-4-
inch steel angle iron.

jPieoes, 1 foot long, of- standard 6-inch by 6~
inch angle iron.

TIE-RODS,

A1l of the following tie-rods are to be come
plete with threads, nuts, and washers at both
ends.

Tie-rods, 7 feet long by $-inch diameter,

Tie-rods, 5 feet 4 inches long by ¥-inch di.-—

ameters

Tie-rods, 3 fcet 4 inches long by #-inch di=

ametere
LAG SCREVWS,

All of the following lag screws are t0 be pro=

vided with steel washers.
Lag sgrewi, with hquarc heads and gimlet poinﬁ5
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6% inches long by % -inch in diameter.

100 Lag sorews, with square heads and gimlet points,
9 inches long by #4-inch diameter.

LUMBER,

This list contains the dimensions and amount of all
lumber necessary for the construction of floors, parti-
tions, bins, frameworks, ma;hine foundations, and all
other parts of the mill which are to be constructed of
wood, excepting the heavy timbers for the concentrating
floor for which short pleces from the old mill room may
be used.

The following lumber is to be grade Ho., 1, clear
yellow pine, finished smooth on four sidesg

¥o. Pieces 8ize" Length.
6 | 8 x8 16 feet

10 8 x 8 14 feet

10 8 x8 12 feet

2 6 x6 24 feet

10 6 x 6 18 feet

30 6 x 6 16 feet

30 6 x 6 14 feet

4 6 x98 18 feet

35 : 4 x4 - 16 feet



Fo..Pieces Size Length

20 4 x4 14 feet
50 4 x4 iz v
30 2 x 14 12 "
75 2 x 12 18 .
50 2x6 20 »
80 2x 6 , 18 »
160 2x6 16 »
40 2 x4 16 *
3 3 x 15 12 =

Flooringt= The following lumber 1s to be best yel-
low pine,vertical-grain,matched flooring in the quantie-

" ties and sizes shown? '
Quantity Size Length

1500 sq. fte § inch by 33 inch  Commercial
750  * 1 ° vy 4 °® .

The following is to be best grade Oregon fir, free
from knots and other imperfections, smooth on four sidesa
No. Pieces 8ize" Length

40 2x8 16 feet

Ceilings> The following is to be best grade,beaded

yellow pine, matched ceiling about 34-inch face!
1200 sg.. ft. in commercial lengths.

3=



Rédwoods= The following lumber is to be best grade

of clear redwoodé smooth on one side:
No. Pieces S8ize® Lengﬁh
20 | 1 x 8 12 feet

DOORS AND WINDOW FRAMES,

Number

2 Swinging doors with hinges, each to be 3 feet
by 7 feet,and to have a glass pane in the upper
half.

2 'Window frames 6 feet high by 5§ feet wide, to
contain panes of glass of céhvenient commerciél
size.

1 Window frame 5 feet high by 15 feet wide, to
contain panes of glass of convenient commercial
size. |

1l Window frame 6 feet high by 12 feet long, to
contain panes of glass of convenient commercial
size.

3 Vindow tramel.GO inches high by 36 inches wide
complete with double,sliding sash and weights

2 Door frames for swinging doors 3 feet by 7
fest.

- BEVEL GEARS.
1 Gear wheel, 64 teeth, 1 inch pitch, 2} inch
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face, bored and key seated to fit 1-3/16-inch
shaft. The gear is to be purchased from The
Dodge Manufacturing 0o, whose paxternﬁﬁgf“?or
the same is 001457C,

Gear wheel, 14 teeth, 14-inch pitch, 2%-inch
faoce, rey Beated and bored to fit 1-11/16-inch
shaft. The gear 1is to be purchased from The
Dodge nénuracturing Go., whose pattern number
for the same is 00L457CP.

BRARINGS,

Adjustable, ring-o0iling pil;ow-blocka for
2-11/16-inch shafting, to be provided with bolts,
nuts,and washers for fastening to 8-inch timbers.
8¢e Plate 3a, drawing A.

Heavy, rigid post— bearings, wick-oiling, for
1-15/16-inch shafting, with bolts, nuts,and wash-
ers for 6-inch timbers, 8See Plate 3a, Be

Heavy,rigid post-bearings, capillary-oiling,
for 1-15/16-inch aharting, with bolts, nuts,and
washers for 8-inch timbers. 8See Plate 3a, C,

Solid, cast iron flat-boxes for 1-11/16-inch
shafting, with 16%-inch bolts. See Plate 3a, C,

S;éwy,iigid post-bearings, ring-oiling, for
1;15/16;1nch shafting, with bolta,nuto,aﬁd washe
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ers for 3-inch timbers. See Plate 3a, E.

Rigid pillow-blogck, wick-oiling for 1-15/16~
inch shafting, with bolts, nuts,and washers for
6~inch timber. See Plate 3a, B, |

Rigid pillow-blocks, wick-oiling, for 1-15/16-
inch shafting, with bolts, nuts,and washers for
4-inch timbers. See Plate 3a, F.

Rigid pillow-blocks, wick-oiling, for 1-11/16-
inch shafting, with bolts, nuts,and washers for
4~inch timbers. See Plate 3a, G.

Rigid pillow-bXocks, wick-oiling for 1-15/16-
inch shafting,with- bolts, nuts,and washers for
8-inch timbers. See Plate3da, H,

Takeup bearings, push or pull type, 18-inch
movement, for 1-15/16-inch shafting, with bolts,
nuts, and washers for 8-inch timbers. 8ee Plate
3a, I. |

Take-up bearings, push or pull type, 1l8-inch
movement, for 1=15/16-inch shafting, with bolts,
nuts, and w ashers for 4-inch timbers. 'See Plate
3a, Je

Take-up bearings, push or pull type, 12-inch
movement, for 1-11/16-inch shafting, with bolts,

nuts,and washers for 4—inch timbers. 8ee Plate

3a, Ko

ey
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2

Wall brackets with 12-inch extension from wall
4o center of shaft, each oarrying one standard,
rigid pillow-block for 2«11/16-inch shafting, tle
brackets to be provided with bolts, nuts,and
washers for fastening 80 6-inch timbers. See
Plate 3a,L.

Wall braclet with 12-inch extension from wall
to center of shaft, carrying one standard, rigid'
pillow-block for 2«3/16-inch shafting, with bolw,
nuts, and washers for 6-inch timbers. See Plate
3a, Mo

Standard,rigid pillow-blocks for 2+3/16-inch
lhafting, with bolts, nuts,and washers for 6~
inch timbers, Bee Plate 3a, M and N,

Adjustable drop-hangers, drop to center of
shaft 16 inches, each carrying a capillary-oiled
bearing for 1=7/186~inch shafting, with bolts,
nuts, and washers for 4-inch timbers. 8ee Plate
3a, P.

Adjustable post hangers, wick-oiling, for
1-11/16 -inch shafting, with bolts, nuts,and
washers for 8-inch timbers. 8ee Plate 3a, O,

Standard,rigid pillow-blocks for 1-3/16-inch
shafting, with boltsi‘nuto,-hd washers f£or 4-inch



Number ,
timbers. See Plate 3a, R.

2 Heavy, standard rigid post-bearings for 1-15/16~
inch shafting, with bolts, nuts,and washers for
6-inch timbers. 8ee Plate 3a, Q.

2 8tandard ,rigid pillow-blocks for 1e11/16-inch
shafting, with bolts, nuts,and washers for 6-indn
timbers. 8ee Plate 3a, Q.

3 Common flat-hoxes for 1l-3/16-inch shafting,
with bolts, nuts,and washers for 4-inch timbers,

10 Side journal post-bearings for 1l-3/16~inch
shafting, with boltn; nuts}and washers for 4--
inch timbers,

6 Common flat-boxes for 1l=15/16-inch shafting ,
with bolts, nuts and-wushers for 4-inch timbers.

4 Adjusﬁsﬁle drop=hangers with standard-oiling
bearings, for 1-3/16-inch shafting, 12-inch drop
to ocenter of shaft.

COLLARS.
All of the collars in this 1list are to be solig
and to be of the safety type, having no project-

ing set screws or knoba of any desoription,

6 Collars for 2-11/16~inch shafting.
4 Collars for 2-3/16-inch shafting.
28 Gollars for 1-15/16-ingh shafting.
10 - @ollars for 1-11/16-inch shafting.
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2 Collars for 1=7/16-inch shafting.
24 Collars for 3-3/16-inch shafting.
COUPLINGS,
1l Dodge=-Collins,compression coupling or equiva=
lent for 2-11/16-inch shaft, ’
1 Keyless,compression, flange coupling £or 1-15/16 i<l
shafte '
RCCRNTRIOS.
2 Pain eccentrics with 3-inch travel, bored and

key Seated to fit 1<15/16~inch shafting. The
eccentric-rods are to be 14 inches in ddameter
and 7 feet 6 inches in length from the center of
the eccentric to the center of the eccentric-rod
ende The rods are to be fastened to the eccen=-
tric by two hexagonal nuts, and the eccentric-—
rod end is to be bored amd key seated,and pro=
vided with a set screw to fit 1-11/16-inch shaft-
inge The construoction of the eccentric-rod end
is to be as shown in the detail drawing on |
Plate 3a, D.

2 Adjustable eccentrics with 2f-inch to 6-inch
travel, to be bored and key seated for 1-15/16-
inch shafting. The eccentric-rod is to be 1%
inches in dlameter and 3 feet 6 inches in length

rroﬁ'%ho oenter'of the eccentric to the end of

adFe.
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the rods The eccentric-rod is to be fastened to

the eccentric by two hexagonal nuts, and at the
loose end/i: to be threaded to a distance of 8
inches from the end and provided with two extra
hexagonal nuts.

PULLEYS,

Unless otherwise spscified all pulleys in the fol=-
lowing 1list are to be of solid cast iron with single arms.
All are to be finished and accurately bored to shaft
size. In the table the following abbraviat;ions have
been used: C, means crowned face; 7¥. means flat face,;
X.3.X, means key Seated and pro;}%%%em‘ S—;,i'.w ot h
means provided with set screws,, Unless otherwise spe-
cified all key seats are to be of standard cross section,
and all set screws are to be on the keys,

The first column in the table refers to the drawing
on Plate 3a for which the pulley is intendeds The secod

column gives the number of pulleys of each sise that are

needed,

No, Diam® Pace® Bore" Description.

8 12 2-11/16 C. K.S.XK. 8.S.

S8 8  2-11/16 C. K.S.X, S.S.

é 6  2-11/16 Coe K.S.XK. 8.8. Wood
15 9 211/16 P. K.S.K. 8.8

> > » >
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No. Diam® Pace" Bore* D@soription.

1 20 6 2-11/16 O. K.8X, 8.8,
1 10 6 8-11/16 - . .
1 2% 8 1-13/16 . . "
1 17 6 1=15/16 . . .
1 13 6 1-15/16 . . .
1 18 13  1-18/16 . . .
| 18 6 1-15/16 . L .
1 18 13 1-18/16 " . .
1 18 [ 1-15/16 . " "
1 12 12 1=11/16 . o .
| 12 é 1-11/16 . .

1 18 12 1-15/26 . . Se8.
1 24 6 1=15/16 " . .
1 18 12 11526 * . "
2 18 12 1=15/16 . . .
1 12 12 1-12/2é ° . .
1 24 7 2-11/26 * . .
1 13 & 212/ ¢ . »
1 26 ¢ 2-11/16 Y. . U
1 M 5 21/ O . .
a2 11 4 2-11/26 * . .
1 24 7 2-3/18 " " L
1 8 8 2-3/16 " . )
1 36 7  2-3/16 . . .

30w
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12

14
12
10
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1-3/16
1-15/16
1-15/16
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SHAFTING,
All of the following shafting is to be cold rolled |
mild steel, ey beated as specified.
¥o. pieces. Length Diamster® Key beated acooi'dinég to

2 15' 00" 2-11/16 Plate 3a, drawing A
2 24' 00" 1.15/16 . " 3
1 4' 10* 1-15/16 . " c
1 3' 03" 1-11/16 . . .
1 6' 00" 1-15/16 " . B
1 9 06" 1-15/16 " " P
1 3! 07" 1-11/16 " " G
1 5! 00" 1-15/16 " » H
1 3! 06" 1e15/16 " " I
2 3' 03" 1-15/16 " L |
1 3 00" 1-11/16 " " K
1 16! 00" 2-11/16 " .
| 12! oo'\ 2-3/16 " " M
1 4! 06" 2-3/16 " " N
1 9' 06" 1-11/16 " " 0
1 £ 00" 1-7/16 " " P
1 10 00" 1-15/16 " " Q
1 9% 00" 1-11/16 " " Q
3 30 03* 1=3/16 " " R
2 20% 00" 1-3/16 Not key. seaded

1 16° 00" '1-15/15 "
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ROPE SHEAVES,

All of the following are to be iron sheaves for
% inch Manilla rope.

Number
1l

& D W

Number
1l

No. grooves
) §

™ D wu > w

REEERS

Dianm"

Bore*®
2-11/16
1-15/16
1-15/16
1-15/16
1-3/16

1-3/16

TIUSION CARRIAGRS.

Description.
K.S.XK. 8.8,
K.8.X. 8.8.
K.S.K.
K.8.X. 8.8,
8.8.
8.S.

Vertical tension ecarriage, complete with 100

pound weights and & 24 inch single strand sheave
The carriage is to be

for § inch Manilla rope.

Dodge style O or equivalent.
Adjustable horisontal tension carriage, com~
plete with 100 pound weight and a 24 inch single

strand rope sheave for § inch Manilla rope.

The

carriage is to be Dodge style N or its equiva~

lent, with & travel of 8 feet.



BELTING,.
The following is to be best grade of rubber belting
for power transmission in the lengths, widths, and
weights specifieds

No. pleces. .'Length. vidth* Ply.
2 100 feet 3 3
1 | 150 * 4 3
3 100 * 5 4
p § 100 * 6 4
1 60 * 7. 4
1 5o * 10 .

The following is to be best grade of rudbber beltiing

for conveyors, having an extra layer of rubher ¥ inch

thick on one sides

Noe. pleces. I.Ongth. width* Pl’.
1 110 feet 10 3
p | 100 * 10 3
1 8 * 10 3
BELT LACING,
Number.
200 Feot of + inch cut leather belt lacing.
BELT CLAMP,
p { Belt olamp for holding and tightening belts

from 8 inches to 10 inches in width while being

1aced.



Number
TRANSMISSION ROPE,

200 Feet of § inch Dodge Blue Strand Manilla rope ,

for power transmissioa,
SPECIAL CASTINGS.

4 Castings of steel to be made according to
Plate 3a, drawings 8. The surface for carry-
ing the floating roller is to be finished amooth
and true. ,

4 Castings of steel to be made according to
Plate 3a, drawing T, and finished same as the
above oastings. |

4 Rollers as showm in Plate 3a, drawing T. The
rollers are to be turned from a solid piece of

- mild steeld.

-td



PART IV, SPECIPICATIONS FOR ERECTION AND
" CONSTRUCT LON,

CONCENTRATING FLOOR,

This floor, for the support of the various concen-
trating machines, is to be placed upon the concrete floor
of the laboratory in the position shown in drawings 1
and 2. The floor is to be 36 feet from north to south
by 32 feet from sast to west., The elevation ;a,t the south
end is to be 5 feet 4 inches above the center 1line of
the concrete floor,and at the north end the elevation is
to be 4 feet 7 inches above the same line. The floor is
to slope uniformly from the south edge to the north edge

The construction of the floor is to be as follows:
Lay 8-inch by 8-inch timbers east and west on the con-
crete floor, | These are to serve as sills and are to bde
placed 9 feet between centers, measuring north and south
On these sills place posts of the proper length to ‘x;ring
the top of the floor to the proper elevation, as above
specified. On these posis lay 8-inch by 8-inch caps run-
ning east and west. The caps are to carry the joists,
which are to be 2-inch by 12-inch yellow pine on edge,
spaced 12 inches between centers. Cover the joists by
securely nailing 2-inch by 6-inch yellow pine planks to
gh,n topsvﬁ&')", The planking is to be covered by § inch



vertical grain matched flooring running north and south.
Steps from the concrete floor to the wood floor are to
be constructed at convenient points.

SAMPLING ROOM,

The lamp;o finishing room is to occupy the south
third of the neck tfaé connects the main laboratory with
the central building. It is to be approximately 16 feet
square andf;;o contain a Blake crusher, & pair of sample
ing rolls, a disc grinder, a coffee mill, an electric
sample dryer, and a sufficient number of bucking-boards.
Bach grinding machine is to be supported upon a strongly
made wooden base at the south side of the room. Power
is to be furnished by a 74 horse-power motor, belt con=-
nected to a line shaft, for details of which see Plate
3a, drawing L. The 1line shaft is to be sypported on x»
the south side of the room,at a safe distance above the
floor,by two iron wall brackets carrying the shafthlmmg
bearings. .The brackets are to be fastened by bolts to
6 inch by 8 inch timbers, which run from floor to roof

on the south wall of the room,and which are securely

fastened to the wall by lag screws or bolta.
The partition on the east side of the rosm is to

run from the comerete floor te the roof of the building.
It is to ceptain a window frame 15 feet long by 5 feet
high mede: up of glass panes of eenvenient commercial

=46



size. The bottom of the window frame is to be 5 feet
above the 30ncrete floor. The north wall of the room is
to project from the concrete floor to the roof of the
building, and is to eontain two window frames each 6 feet
high by 54 feet long with glass panes of convenient sise
These frames are to be plaged one on each side of a swing-
ing door, 7 feet high by 3 feet wide, which is to have
a glass window in its upper half, All portions of the
partitions other than the windows are to be framed with
2-inch by 4-inch lumber, and covered with beaded yellow
pine ceiling both on the inside and the outside of the
room.
CHEMICAL LABORATORYe

The chemical laboratory is to be placed on the west
end of the megzanine floor. It is to be 16 feet by 12
feet and completely equipped with tables, desks, hoods,
water, air,and gas. The south wall will be the upper
portion of the north wall of the sample room. The north
wall of the laboratory is to contain a swinging door,
3 feet by 7 feet, the upper half .of which is to contain
a pane of glass, the door being placed at the extreme
east end of the wall., That portion of the wall west of
the swinging deor is to eontain a window frame 12 feet
long by 6 feet high, with glass panes of convenient sizé.
“Fhe bottom of the window frume is to be placed about 30
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inches above the floor. The eust wall of the laboratory
is to contain three windows, each of which is to consist
of a frame, 60 inches by 36 inches, holding double slid-
ing window sashs The bottoms of the windows are to be
placed 30 inches above the floor. All portions of the
partitions other than the windows are to be framed with
2~-inch by 4-inch lumber, and covered with beaded yellow
pine ceiling both on the inside and outside of the room.
BASENENT STORAGE BINS.

These bins for ore storage are to be erected along
the north wall of the basement, They are to be construct-
ed substantially as shown in drawing 8. 81ills may be
used under the posts instead of the floor belts and con-
erete piers as shown in the drawings The frame work is
t0 be of 6-inch by 6 -inch lumber, and the lining is to
be of 2-inch by 6-inch planking, 7The sills are to be
fastened to the cencrete floor by drilling holes in the
floor and setting #-inch bolts at proper points. Bach
section of the bin is to be provided with an ore chute,
16 inches wide by 14 inches deep, sloping at an angle of

45 degrees, and extending dowm to a point a few inches

above the ore 6ars. Rach chute is §0 be fitied with an

tron gate of the downward closing arc type.



CRUSHED ORE SiORAGE BINS,

These bins are to be constructed along the south
wall of the laboratory, substantially as shown in drawe-
ings 6 and 7., The frames are $0 be of 6—inch by 6-inch
lumber. 7The ore cozpartments are to be lined with 2e

inch by 6-inch planking,which is in turn to be lined with

1-4inch by 4-inch matched flooring. BRBach section of the
bin is to be provided with an ore chute 16 inches wide
by 14 inches deecp, and a gate of the downward closing
arc type. 7The front of each section is to carzy'a brack-
et of 4-inch by 4-inch lumber for holding the automatic
feeder. ZRach post in front of the bin is to carry a
wick oiling rigid pillow block for holding the automatic
feeder line shaft, Details ef all of the absve mention-
ed items éxuvnhown in drawings 6 and 7.

| ORE-CAR TRACK,

. The car track upon which ore is to be carried fxem
the freight elevator to the crushing floor is to be sup-
ported as follows$ ?r;msn,of 4-inch by-4 inoch lumber,
consisting or’onn sill, two posts, and one cap are to be
placed at regular intervals between the freight elevator

and the crushing floory the posts being 2 feet 6 inches

»etween senters. The frames are to be braced 80 as to

ronder them rigid. Upon the caps of these frames two
4-inech by-4 inch stringers are to de laid. at a distance
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between centers equal to the gaje of the tracke On e#th
side of thoéo stringers a 2-inch by-4 inch stringer is
to be laid on edge directly over each post of the supe
porting frames. Cover these stringers with 2-inch by
6-inch boards 3 feet long. The rails fax to carry the
ore cars are to be spiked directly to the above 2-inch
by 6-inch boards, the spikes passing thru the boards and
entering the 4-inch by 4-inch stringers. The gage of
the track is to be that of the ore cars, and the total
height of the traok above the concrete floor is to be
the same as that of the floor surrounding the crusher.
| CRUSHING DEEPARTIMIRNT,

The ocrushing department is to contain a No. 2 gyra
tory omhor,“ a Dodge crusher, a pair of rolls, a bucket
elevator, and twe plane, shaking éereens. All of the ma-
chinery 4is to be arranged and driven as shown in drawings
1 and 2 and in the detail drawing No. 5, exoept that the
shaking screen is to be driven by repe instead of by
bevel gear. The framswork for the suppert of shafting
and floors is to be eonstructed by 8~inch by 8-inch time

pers securly mortised at the various joints. The floor
| surrounding the "er.usher is to be constructed as follows:
Timbers 8 inches by 8 inches running east and west are

to supporf the ‘Joists, which are to be of 2-inch by l4-



inch yellow pine laid on edge, 12 inches between centers.
On these joists is to be securely nailed 2-inch by 6-
inch planking, which in turn is to be covered with §-inch
vertioal grain,yellow pine flooring. The elevation ef
the floor above that of the conerete floor is to be 6
feet amd 3 inoches,

The floor surrounding the Dodge crusher and rolls
is to be constructed similiarly to that just descrided.
Its elevation above the eoncrete floor is to be 4 feet
4 inches., A flight of ateps is teo be provided from fho
crusher floor to the roll floor,

Bash maghine is te be driven by a belt from the
line-shaft, which is to run nerth and south and to be
driven by a 35 horse power motor. Yor details of the
l1ine-shaft and its equipment see Plate 3a, drawing A,

SNAXING SCREENS,

The shaking sereens for use in connection with the
crushing department are to be constructed substantially
as shown in &rawings 3 and 4, The né«n is to be sup-
ported upon & frame.work of 8~ineh by 8<inch timbers,
Upon the e¢aps of this frame work are to de placed the
special castings, shown in detail in Plate 3a, drgwinp

8 ad T,
. The ssréem freme 18 te be made ef S$~inch ¥y 18-1in¢h

lumber securely vound together at the ends with suitadle



iron tiewrods. Inside of the frame 2-inch by 2-ineh
angle 1ronln' are to be placed in proper positions to sy
port the punched metal screenss Under each punched met-
al plate is to be placed a sheet of No. 4 steel to re=
ceive the undersise from the screens, The plate under
the first soreen is to deliver the ore to the second sm
screen, and the plate under the second screen is to Be=~
liver the ore $o the automatie samplers. The oversise
frem each screen is te be dropped thru the steel plate
below the sereem by A chiitegenstructed ef aheet iron
and angle 1ron,‘,‘and plased in the position shown in the
drawingse Zhe i‘iiann'.a.'o' screen frame is to be shalen by
two ecoentrios fastened to a revdlving shaft at the
supporting

north end of the,maEmaR frams, 7The shaft is to be driw
en from the main-shaft of the ocrushing department by a
§#tnch Manilla rope. For details of the shaft and ite
equipment see Plate 3a, drawing C.

STAL® BMTERY,

The motar and moving parts of the three stamp bate
tery now standing in the old mill room are to be re-
freamed and placed in front of the extreme eust section
of the orushed-ore ltofago binse The frame is to be dam
oonstructed of timbers from the old mill according to
drawing ¥es 10s 7The stamps are te be placed as shown in
+the drewing end fod with a Challengs feeder. Power is



to be supplied by a five horse—p'ower motor suppoorted
above the bin and belt~connected to & counter-shart aoc=
ocording to tho drawing. Por details of the shart and
its equipment see Plate 3a, drawing M.

In front of the battery is to be placed a tablée for
the sypport of the amalgamated plate., The table is to
be 80 eonstructed that the slope of the plate may be xm=-
readily adjusted.

TROM/EL~ 8CREEN YRAMES.

Trommel-soreen frames for the support of the three
oomn; are to be eonstructed of 6-ineh by 6-inch lumber,
and plased en the measanine floor im the position shown
in drawings 1 end 2. The frames are to be 80 construct=-
ed that the troemels,which are 8 feet in diameter by ¢
feet long, may hang &t a slope of 5 degrees from the hom
igontal., The soreens are $o be supported on their frames
in such a manner that the upper (middle sime)screen:
shall receive its feed from the belt conveyor at as
great an elevation u possible. This soreen is to deliw
er its oversize to the screen hawving the largest holes
and its undersise to the screen having the ZaalZés/holes,
The unde@sise products from the housings of the two late
ter trommels are 0 be discharged &t an elevation at
least 2 fest 8 imches above the messanine floor, or at
a gum;min.u«,mssiblc. -The east trommel of tly
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lower pair is to be driven by a bevel gear, and it in
turn s to’drin the other two trommels by means of
sprocket wheels and chains. Two shafts are t0o be mounte
ed upon the trommel frame approximately in $he positioms
shown in drawings 1 and 2, PYor details of these shafts
see Plate 3a, drawing Q.

SETTLING+T ANKS.

Four Callow settlingecones are to be suspended from
the m:anino floor in the positions shown in drawings
1 and 2. The two smaller cones are to be placed with
their tops level with the floor, while the two larger
ocones are te be suspended at a proper elevation to re~
ceive the overflow from the smaller eones,

Prom the roof of the building above the mezsanine
floer two Callow settlingecones, each S feet 3 inches in
diameter, axe $o be suspended. One is to be supported
at as great sn elevation as possible with the other suf-
ficiently low te receive the overflow from the first,
These two cones are to be properly placed t0 receive the
elevated puly froem the eentrifugal pump.

Under the concemirating floor four small Callgw sed
t1ingecones Are to be mounted on pewtable frames in such
a manner that they may be eomveniently moved frem place
to place ‘u the eonditiens demand.

At the:gerth end of the eoneentrating fleor a sump



tank having four hopper-bottomed compartments is to be
constructed of wood. Detail drawings of this tank are
to be turnirnhod later, 7The tank is to be made of suffi-
ciently heavy material to support above it the motor-
driven centrifugal pump, which is te ssSve as an eleva~
tor for fine material. |

BULL JIG.

A bull jig of two eompartments is to be conatructed
according to drawings which will be furnished later.

_ HARZ JIGS,

The three five-cell Hars jigs are to,bo mounted on
frames oonatructed of 4-inch by 4-inch timbers according
t0 drawing No. 1l. In front of each jig and at the tail
end settling-tanks are to be eonstructed for reeeiving
the various products discharged from the jigs 7The posi-
sion of these small settling-tanks with respect to the
jig and its supporting frame is showm in the drawing.
Mounted om each jig frame in the position shown in the
drawing is to be a two horse~power motor. The motor is
to ﬁo_ belt connected to & counter-shaft fastened to the
frame of the jig, am the jig is to be driwen by a belt
from a pulley on the counter-shaft. Tor details of the
'.?unt.r...w and its equipment See Plate 3a, drawing R.

LABOBATORY TABLES,
_The Jaborstery Gard table is to be mounted on a
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frame of 4-inoch by 4-inch timbers carrying a counter—
shaft and two horse-power motor as shown in drawing 13.

Two laboratory tables are to be constructed accorde
ing to instructions from the writer. Bach is to de sup=
ported en a frams similiar to that of the Card table, am
each is to be driven with a two horse-power motor. Stan-
dard Wilfley table head-motions are to be used for shak-
ing the decks ef the tables,

FRUR VANNER,

The 4-foot Frue vammer is to be placed in the posji-
tion shown in drawings 1 and 2, with its head end to the
. west and the tailing> end to the east. It 1s to De
driven from & eougter-shaft supported from the joists of
the messanine floor, the counter-shaft being drivea by
a three horse-power motor hung from the joists of the
floor. The counter-shaft is to be 80 placed that the
vanner may be drivem by a quarter-twist belt, this being
the customary manner of driving in commereial mills.

Por details of the vanner counter-shaft{ see Plate 3a,
drawing P.
' SPRRRY SLIMER,

The five~foot Sperry slimer 1s to be placed on the
concentreting floor in the position showm by drawings
1 “3. - 2¢ §@ to be driven by a shaft supported near
the edgs of the conoentrating floor, the shaft being



driven from a second shaft supported from the joists of
the mezzanine floor. This last shaft 1is to be driven
‘7‘ a three horse power motor hung from the lower side
of the floor joists, Detalls for this shafting are not
shown in the drawings as the shafting will be fitted and
asaficbled in the shop at the time 'ot installation.
AMALGAMATING-PAN AND STTLER,

The am amalgameting-pam and the s¢ttler from the
0ld mill room are to be placed in the position shown in
drawings 1 and 2. The settler must be at a sufficient
elevation that pulp may be discharged from it to the

"wooden sump tanks previously desoribed., These tanks will
probably be about three feet high. The supporting frames
for the pan and the settler from the old mill may be
used, 7The shé.tt' of the machines are to project om the
east side of eachy snd are to be driven from a counter
shaft which is in turn driven by a five horse power mo-—
tore

| BELT CQNVEYORS.

The belt conveyor ruaning under the rolls is to be
made longer at its south end thap is shown in the gener-
al plans, The south drum is to be placed above and suf-
ficiently slese. te the somveyor running in fremt of the
erushod, ore storage bins that it may deliver its produce
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to the latter oenveyor. The conveyor under the rolls
is to be dg,@vcn by a pulley on the shaft of the south
drume. The pulley is to be driven by a belt from a coun-
ter shaft which is to be supported on the south posts
of the shaking screen frame, ﬁhis shaft ' 4o - driven in
turn by a belt from the shaft carrying the eccentrics of
the shaking screens. For details of the head and tail
shafts of the conveyor and for the above mentioned coun=-
ter shafts see Plate 3a, drawings G, X, 0, and C,

The coveyor serving the crushed-ore storage bins
is to be constructed with an inclined flight similiar to
that shown in drawing 12. It is to be driven by means
of a §-inch Manilla rope from the line-shaft of the cruk.
ed-ore feeders. The conveyor belt is to be supported by
carriers placed em the cap pests of the bins and by re-
turn idlers suspended under each eap . On each side of
the conveyor belt a light track.rail is to be laid for
carrying the eonveyor tripper. The gage of the track is
to be 30 inches. The west drum of the eonveyor is to be
mounted in the west compartment of the crushed-ore store
age bine JFor details of the head and tail shafts of
this conveyor see Plate 3a, drawing B and J,

The cenveyor north of the crushed-ore storage bdbins,

which is te receive the ore from these bins and carry it
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to the bucket elevator, is to be placed in the position
shown in drawings 1 and 2. The conveyor belt is to be
supported on a frame-work of 4-inch by 4-inch timbers,
upon which the troughing carriérs and return idlers are
to be fastened at intervals of § feet, It is to be driw
en by a pulley on the shaft of the east drum, the pulley
being driven by a belt from the drive shaft of the con=
veyor serving the crushed ore bins., For details of the
head and tall shafts of this conveyor see Plate 3a,
drawings » and Je.

The conveyor serving the trommels on the messanine
floor is to be supported by troughing rollers and idlers
placed at intervals of 3 feet, which are to be fastened
7 two beams each 6- inches by 8 inches in seotion, It
is to receive ore from the conveyor serving the storage
bins and deliver it to the topmbss trommel. The convey=-
or must be so situated witk respect to the above mention-
ed trommel that it will deliver the ore to the trommel
without injury to the shaft or to the bvearing of the tram-
mel. The conveyor is to be driven by a pulley attached
to its upper drum:-shaft, the pulley being driven by a
belt from the eounter-shaft shown in Plate 3a, drawing §
Yor details of the head and tail shafts of the conveyor

seé Plate Sa, drawing H and I,
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ELEVATORS,

The hoot of the bucket elevator,which is to deliver
the products from the breaker, the Dodge crusher, and tle
rolls, to the shaking screen, is to be so situated that
it may receive the product from the breaker by gravity
and the products from the rolls and Dodge crusher by
means of the conveyor belt. The drums of the elevator
are to be placed imm in a vertical line 14 feet 10 inche
between centers., The elevator is to be driven by a pul=-
ley on the shaft of the top drum, the pulley being driv-
en by & belt from the crushing plant line shaft.

The bucket elevator, TAaé is to receive the reject
from the automatio samplers and to receive the crushed
ore from the storaze bins and deliver these materials to
“the conveyor serving the bins, is to be placed approxie
matsly as shown in drawings 1 and 2. It is to be s0 sit
uated with respect to the automatic samplers, with res-
pect to the conveyor running north of the crushed ore
bins, snd with respect to the conveyor serving these
bins, that it may fulfill the purpose outlined above.
The drums are to be mounted in a vertical line with their
centers 14 feet apart. The elevator is to be driven by
a pulley on the shaft of the top drum, the pulley being
driven by & beit from the line shaft operating the crush-

ed_ore fesderss
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INDEX,

AMjustments ¢f machines
Angle irons
Arrangemend of laboratory
Bearings, list of
Belt clamp
Belting, 1list of
Belt conveyors, belting for
carriers
directions for in'tnlling
return idlers
Delt laocing
Bins, orushed-oge
basement storage

Brealker, gyratory, specifications for
Dodge, directions for installation

Buocket elevators, direotions for installation
apeoifioati‘ono for
Bull jig

Callow tanks, list of
directions for installation

Castings, epecial, specifications for

Gentrifugal pump, specifications for
Chemical laboratory, specifications for
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Glamp for holding belts

Classifiers, epecifications for

Goncentrating floor, directions for erection

Concentratimg ores

cdncontratorl, specifications for

Conclusion of dosortption

Concrete floor, desoription of

Collars for sharting

Oomparison of laboratory and commercial mill

Conveying ore mechanically

Conveyors, see belt conveyors

Crushed-ore bins, see bins

Crusher, gyratory, specifications for

Crushing department, description
specifications for

Crushing equipment

Crushing rolls

Cyanide equipment, specifications for

Doors and window frames

Rooentrics, specifications for

Xlevators, see bucket elevators

Floor, concentrating, upeoifioatiohs for

Floor, concrete, desoription of

Pxue vannor,‘diréctiono for installation
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Gates for ore bins, list of
Gears, bevel, specifications for
Gyratory bréakzr, specifications for
Hancock jig, specifications for
Huntington mill
Jar mills
Jigs, d&ll
Hancook
Harz, stands for
Laboratory tables
La¢ing for belts
Lag screws
Lighting of the laboratory
Lumber, 1ist of
Magnetic separation
Machines, adjustments of
arrangement of
Hechanioai conveying of products
Metallurgy Buildihg, description of
Motor driving

Ores, conoentration of
Ore Dressing Laboratory, description of

Plans of laboratory, drawing of
Preparation of ores for concentration

Pulleyi;'liif‘of
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Pump, centrifugal, specifications for
Punched metal plates
Rolls, specifications for

erection of
Rooms, special in laboratory
Rope, for transmission
Rope sheaves
Safety in laboratory
Sampling ores and products
Sampling room, construction of
Samplers, specifications for
Scope of work
Soreen cloth
Screens, shaking, specifications for
Screens, trommel
Selection of machines
Settling=tanks, construction of

See Callow tanks
Shafting, 1list of
Sheet steel
Special castings, specifications for
Special rooms
Sperry slimer, installation of
Stamp mill, directions for erection
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Tables for laboratory

Tailing sampler

Tanks, settling

Teaching utility of laboratory

Tension carriages

Tie-rods, 1list of

Track for ore-car

Transmisaion rope

Tripper for belt conveyor

Trommel screens, specifications for
frames for supporting

Vanner, installation of

Wilfley table head motions

Window frames and doors
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