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SYXOrSlS—Tin occurs near Cape Town, South Africa, 
in lodes and alluvial deposits. The latter are being worked 
by hydraulic methods. This results in destruction of 
vineyards, etc., so that provision for resoiling is made. 
]Vater is carefully conserved. 

The geological structure of the Cape Peninsula and its 
neighhorhood shows basement granite capped hy the 
slates and quartzites of the Malnieshury series, again over¬ 
laid hy the Table Mountain sandstones. Cassiterite has 
been found occurring in veins and associated impregna¬ 
tions in granite and also in the rocks of the Malmesbury 
series and in detrital deposits resulting from denudation 
of these rocks. Examples of the first type are found about 

Wkstox* 

ing. Their denudation has, however, formed some rich 
alluvial deposits in a valley about one mile long. The 
Kuils Kiver Co, owns the upper portion of the valley 
which is laid out in woods and vineyards. The company 
worked some of the shallower ground by primitive hand 
sluicing, wheeling the deposits to long boxes for washing. 
This method proved most expensive and little profit was 
made. Later on, the company was reorganized by an 
English syndicate acquainted with Australian methods 
and a semi-portable barge equipped with a 10-in, cen¬ 
trifugal pump was installed. A general view of the pres¬ 
ent workings is shown in Fig. 1. 

There is a scarcity of water, ne(*essitating grea j care in 
its use; there is no storage for debris except in worked- 
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Fig. 1. Kuils Piver Workings and Barge 

1<S miles east of Capetown on the properties of the Kuils 
Piver and Cape Bischoff tin companies; they are found 
on the u])per slopes of a low range of granite hills and 
tin occurrences have been traced for about a mile. The 
granite is a coarsely jiorphyritic variety with biotite mica. 
The veins are connected with a fine-grained light-colored 
leucocratic dike ro(‘k conqmsed of quartz alhite and mus¬ 
covite. The veins are of compact white quartz with mus¬ 
covite concentrated on their selvages. The cassiterite 
occurs as crystalline masses and crystals, and is associated 
with wolframite, molybdenite, chalcopyrite and arseno- 
pyrite. 

Finer tin ore occurs im])regnating the granite along 
shear zones. The veins run northwest and dip 30° to the 
east. Though they carry rich tin ores in places, they did 
not appear to me to hold much promise of successful min- 

Fig. 2. Workings Showing Sluice 

out ground; the ground, if resoiled, is valuable. These 
three considerations govern the method of working em¬ 
ployed. There is from 20 to 30 ft. of sandy overburden 
above the old stream bed. Hydraulic sluicing through a 
2-in. nozzle is carried on under natural head from two 
storage dams higher up the valley and the large boulders 
are stacked by hand labor. The tin ore and sand are 
sluiced into the sump as shown and elevated to the sluice 
boxes shown in Fig. 3. At the head of these is set a 
grizzly with bars about 1 in. apart, where natives pick out 
all larger stones and debris. The tin ore, which is gen¬ 
erally the size of a pea and under, is caught on the Aus¬ 
tralian system. AVhile sluicing is proceeding, natives 
keep loosening the moving wash hy means of sluice forks 
and as the tin accumulates, the height of the various rif¬ 
fles shown in the illustration is increased until the sluice 
is full of a partially concentrated deposit. This is period- •Mininff enKineer, Johannesburg, South Africa. 



ically cleaned up uinVr a simaller flow of clean water. 
At the end of the sliiico there are two spitzkasten. 

From the bottom of ike first, the coarser sands are run 
out and led to refill the excavated portion of the channel 
between the dredge and the boundary of the property. 
The underflow, carrying the soil and slimes, is carried 
temporarily to a slimes dam and settling pit in the val¬ 
ley somewhat higher up. When the deposit under this 
slimes dam is attacked as work proceeds up stream, these 
slimes can be easily sluiced away to resoil over the coarse 
tailing below the dredge. The position of the dredge will 
be moved higher up the valley when necessary, but it will 
be seen that by lengthening the suction pi{ie and carrying 
it up stream, the suction head will be reduced and a new 
sump can be blasted out, so that the old channel can be 
filled past where the dredge is now situated without sto])- 
ping the work. Of course, much tin ore remains in the 
ground sluices to the sump, and is sent to the sluice boxes 
only during cleaning up, when the rush of water is less. 

The method of conserving water is of interest. The 
overflow from the last spitzkasten is pumped np to the 
storage dams and reused for sluicing. Both the slimes 

been impossible to use solid metal because it becomes 
coated with a deposit, which arrests chemical action. 
In order to use the solid form, granulated aluminum^ 
Charles Butters has patented a process (IT. S. pat. 
165), whereby the metal is placed in a tube mill, and 
the metal-bearing solution passed through it. The mill 
ilself may be lined with alnminum i)lates, though this is 
not considered necessary. 

FraEaMasa 

According to the 1913 report of the Franklin Mining 
Co., Iloughton, Mich., the company ended the year with 
a deficit of $100,264, after crediting the surplus of $41,- 
S39 carried forward from 1912. Total expenses amounted 
to $306,660, of wliich $235,063 was spent at the Franklin 
mine, exclusive of smelting and selling charges on copper 
sold. Owing to the strike the rejmrt oidy represents an 
u})erating period of a little over six months; during this 
time 1,021,440 lb. of co))per were |)rodnced from 123,119 
tons of rock stamped or 121,033 tons of unsorted ore. 
Development work totaled 1947 ft., and exploration work 

Fig. 3. Thk Sluice at (4.eaxixg-up Time 
Fig. 4. Tix Mixe ox Table Mountain in Fore 

Giiouxi), Cape Town in Distance 
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and to a certain extent the sands drain back into the 
sump. It seems a pity at first sight to see the beautiful 
vineyards, orchards and plantations being eaten up, but it 
is easy to imagine that with this system of working in 
a few years the damage will be largely repaired. 

The lower portion of the valley is under different own¬ 
ership and this deposit will be sluiced direct to some bar¬ 
ren, sandy, lower lying land, which will be resoiled in a 
somewhat similar manner. 

The lode tin deposits in the Malmesbury beds are being 
explored on the Devils Peak of Table Mountain. The 
mill and workings are shown in the foreground of Fig. 4. 
No large production has so far been made. Veins are also 
being explored on the Tygerberg hills to the north of 
Capetown with encouraging results. 

PrecipitatioK^ 
The manufacture of aluminum dust is an expensive 

process, while the solid metal is more cheaply obtained. 
For this reason the solid form is preferred as a preeij)- 
itant in cyanide processes. Heretofore, however, it has 

consisted of 452 ft. of crosscutting and S97 ft. of diamond 
drilling. Measurements show that 160,162 tons were 
mined underground, indicating an increase of 33,129 tons 
of mill rock now in the mine. Some of the details of min¬ 
ing costs are as follows: 117 ft. of shaft sinking, $10.06 
per ft.; 397 ft. of raising, $5.86 per ft.; 1299 ft. of drift¬ 
ing, $5,181 per ft.; 134 ft. of crosscutting, $4.90 per ft.; 
8898 fathoms of stoping, $6.15 per fathom. These costs 
do not include air or drill charges, hoisting expense, or 
miscellaneous surface and underground expenses. Drifts 
are now being driven at intervals of 250 ft. instead of 
every 125 ft., as was the custom. This increase in the 
height of sto])es has in a great measure been made pos¬ 
sible by the one-man drill. The main benefits from this 
change will be the reduced cost of drifting and timbering, 
and increased efficiency of trammers. A crosscut on the 
32d level recently cut the Allouez conglomerate and shows 
a remarkable increase in copper contents above what it 
(cirried in the upper levels. One sample of 4^/^ tons and 
representing 15 ft. of lode assayed 31.8 lb. per ton; an¬ 
other sample of eight tons representing a 15-ft. section 
assayed 35.2 lb. per ton. 
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Hy Kobekt H. Dickson* 

SYNOPSIS—Timber iining replaced with poured con¬ 
crete. Some light reinforcement used. Quairy opened, 
storage and mixing plant erected in headframe. ^Vooden 
forms hound with iron. Routine consisted of pulling 
old timber, transferring lowest forms to new position 
and pouring concrete, which was shot from surface in 
pipe, caught in bucket and distnbiited. Method of set¬ 
ting guides. Speed and costs. 

'I’he ('alumet & Arizona Mining Co., of Bisbee, Ariz., 
lias just coinpleted replacing the timbers of its Junction 
shaft with concrete. The new shaft, 27 ft. .3 in. long 
and 6 ft. wide, has been concreted to the surface from a 
jioint 1535 ft. below. This was accomplished in eight 
months and 21 days. The Junction shaft is located in 
the heart of the Bisbee or Warren district, and being the 
deepest, is used as a central pumping shaft for all the 
mines. A fire in this shaft, necessitating stopping the 
pumps, would flood the lower levels of the deeper mines, 
in a .short time. The primary object in concreting was 
to eliminate this risk and incidentally provide a thor¬ 
oughly uptodate hoisting shaft. 

Concreting was started 25 ft. below the 1510 level and 
was carried up in 5-ft. sections. Except at the stations, 
standard sets of form.s, which could easily be .set up 
and taken apart, were used. The materials u.>Jed for the 
(oncrete were .stored in overhead liin.s from which they 
could easily be fed to the concrete mixer. After mixture 
in the jiroportion of one ])art cement, three parts sand, 
and five parts rock, the concrete was dro]p)ed through 
an iron pipe to that ])art of the shaft where it was to 
be ])laced. Steel reinforcement of '^pin. rods with a ten¬ 
sile strength of 50,000 lb. per sij.in., was used in the 
curtain walls which se])aratcd the shaft compartments; 
in the columns rciiuired at stations; and in the shaft 
walls, when' back-tilling was required. 

(^UAUKY AND StOKACE MeTIIODS 

Since the work required 8374 cu.yd. of concrete, a 
good deal of time was spent in erecting storage bins and 
equipping a quarry, before actual concreting. A lime¬ 
stone quarry, away, and near the railroad track.s, 
was opened and equi])ped with a crushing plant. The 
quarry was .so situated upon the side of a hill that the 
rock could be trammed over a trestle and fed direct 
into a jaw crusher. A trommel (lassificd the rock into 
two sizes, % in. to 1% in., which was used as crushed 
rock in the concrete: and under % in., which was mixed 
with the sand, although at no time did it compose over 
40% of the sand used. The quarry force consisted of 
one white boss, with one cruslierman, three trammers 
and two drillers, all ^lexicans. Plugger machines were 
used for drilling. 

The rock was taken from the quarry in regular 50- 
ton ore cars to the storage bins at the mine. The rock 
and sand were dumped into these bins from a trestle, 
over which the cars were hauled by a compressed-air 
hoist and cable. As required, the rock and sand were 

♦Mining engineer. Calumet & Arizona Mining Co., Superior, 
Ariz. 

drawn out of these large storage bins through doors at 
the bottom into mine cars, which were trammed to the 
shaft and then hoisted in cages to the shaft storage 
bins. These bins, .shown in Fig. 4, were made of 10x10- 
in. timber with 4-in. bottom and sides, and were divided 
into three compartments, one for rock, one for sand, 
and one for cement. '^Idiey were set above the concrete 
mixer. 

Mixing 

The rock, sand and cement were drawn out of the over¬ 
head storage bins into a special measuring car which 
held the right quantities of the materials for the 1:3:5 
mixture. This car was run on a track in front of the 
bins and filled, and then the charge was dumped by re¬ 
leasing the side door into the hopper of the mixer. 

The concrete was mixed in a Smith mixer, of j^-cu.yd. 
size, run by an electric motor. I'his mixer consists of a 
double conical drum supported and guided by a frame 

Fig. 1. Detaie.s of Some of the Form Fittings 

which can be tilted at will while the drum is revolving. 
As the charge was fed to the mixer, which was always 
revolving, the requisite quantity of water was added 
by means of an overhead tank fitted up with two valves. 
While a batch was being discharged from the mixer, 
the operator opened the intake valve so as to admit water 
into the tank until it discharged through an overflow 
])ipe. The tank now holding the requisite amount of 
water could be discharged ra])idly into the mixer by open¬ 
ing the valve in the large discharge pipe. 

Design of Shaft 

The shaft as concreted is 18 in. wider and 13 jn. long¬ 
er than the old shaft, the dimensions of all the com¬ 
partments being increased. The relative size of the old 
and new shafts is shown in Fig. 3, compartments 1 and 
5 being pipe compartments; 3 and 4, the main hoisting 
compartments; and 2, the dinky cage compartment, A 
dinky is also run in No. 5 to facilitate repairing the 
steam and water lines. The concrete curtains, noted 
as reinforced with steel rods, separate the compartments 
from one another, except that between Nos. 1 and 2, a 
wooden partition is used. 

In the walls, the concrete was placed usually so as 
to fill all the space between the forms and the solid rock. 
At places where the rock opened out so as to make nec¬ 
essary a wall over 2 ft. thick, a dry wall was built of 
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rock and loose rock was thrown in behind. The eon- In No. 4 compartment, which is typical of tlie 
Crete wall was never less than 8 in. thick, except where others, the forms consisted of two sides, marked .1 
a rock of less than 4 sq.ft, in area projected no closer in Fig. 2 and the two ends, B. The boards of eacli 
to the form than 4 in. At 10-ft. intervals, 2x5-ft. piece were fastened together with a 4-in. channel at the 
windows or air vents were left in the curtain walls be- center and a ^-in. plate at each end, which was planed 
tween the hoisting compartments to obviate the sue- so as to make the pieces fit snugly together. Ilorizoii- 
tion Avhich would be created by the cage moving in so tal angles at the top reinforced the forms against buck- 
long a tube. Scaffolding boxes were left every 5 ft. in ling and also supported the boards of the working floors, 
the pipe compartments, so as to permit staging to be As the angles were below the top of the form, these 
erected at any part of the shaft. I-beams for carry- boards did not project over the curtain walls and were 
ing the pipes were set every 20 ft., and others for elec- held in place. All four corners of the set were bev- 
tric cables every 40 ft. from the 1510 level to the 770, eled as shown in the drawing so as to allow them to be 
and every 100 ft. from the 770 to the surface. The re- more easily removed from the concrete. Each piece 
inforcement in the curtains was placed horizontally about was provided with a ring at or near the upper half 
every 21/2 ft., one rod being close to one side of the cur- of the center of the form so as to permit easier hand 
tain, the next to the other. The ends of the rods were ling. The four pieces were held together by a 6-in. an- 
bent at 45° to give a grip on the side walls. gle iron, at each corner of the com))artment. In corn- 

^ partment No. 1, the end was made in two pieces so 
HE OEMS allow it to be slipped out from behind the pipes. 

A novel feature was the type of form. These con- Compartments No. 1 and 2 are really one large com- 
sisted of sections 5 ft. high. As soon as concrete tilled partment, separated by a timber partition. Timber was 

SecHon in fno parts. 
<5.7f i'htgh. ore 2'high 

Plates 
Section in two 

pieces ; 
Corner Angles 

Keyed 5ott 

Endsectron 
•n two parts 

Loose 
Boards Charnels. 

Elates 

used instead of concrete in order that the two com¬ 
partments might be thrown into one, if desired later. 
In several cases, as in No. 1 and 2 compartments, a 
long side consisted of two pieces and these were fas¬ 
tened together by l)olts and keys, as sliown in Fig. 2. 
4'he end of No. 5 compartment consisted or loose 
12-in. Ijoards because the ])ipes at that end of the shaft 
would not ])ermit any other arrangement. A bolt, pass¬ 
ing through the curtain wall, held the forms of each 
compartment to those of the adjoining. All the form 
and machine work was done at the company’s shops. 

Station’s and Pocket 

Concrete columns 16 in. square took the place of walls 
at the stations where openings had to be left in the sides 
of the shaft. Curtain walls extended between the two 
opposite columns, as in the case of the walls above. The 
columns were reinforced with %-in. steel rods tied with 
wire. At the 1400 level an ore pocket 17x17x28 ft. was 
concreted. Forms were made underground, as needed 
for the station columns and this pocket, and the con¬ 
crete was poured into these in the same manner as with 
other parts of the shaft. 

Method of Work 

Work was started on Dec. 2, 1012. A wooden bulk¬ 
head was built across the shaft about 80 ft. below the 
1510 level upon which the first set of forms rested. 
Fig. 2 shows a section of the shaft, illustrating the ar- 
Fig. 4 shows a section of the shaft, illustrating the ar- 
standard conveying pipe extended the whole length of 

Fig. 2. Arrangement of the Forms in the Shaft 
AND Details of Two Sections 

all the space back of one section, another section was 
set up on top of it, and filled in like manner. Three 
complete sets of forms were used, the lowest being taken 
out as needed above. They were made of 2-in. timber, 
dressed to 1% in., and fastened together with i/^-in. 
plates. Before being put together, the boards were thor¬ 
oughly soaked in water so as to be in the same condi¬ 
tion while making, as they would be while in use. The 
forms consisted of four pieces for each compartment, 
or more, in the case of those compartments where pipes 
in the shaft did not allow the handling of large pieces. 

In general braces were used across the compartments 
between the horizontal sections of the forms. These 

were 2x3xl/4-in. angles. They stayed the forms so that 

there was no bending and movement as the concrete 

was poured. 
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the shaft and terminated 4 in. above the top of the th 
receiving bucket. Concrete from the mixer was dropped th 
through this pipe into the bucket, and thence poured co 
through cimtes so as to fill all the space between the pi 
forms and the rock walls. th 

In order to give a clear idea of the work involved ah 
in concreting a 5-ft. section, a brief description of the g]( 
dirt'erent steps might be given. The cycle of operations 
involved concreting, removing timber, pulling forms from 
below and setting them u]) above. After a set was filled 
with concrete, a board floor was placed across the top of 
the last set of forms and upon this the men worked in 
removing the shaft timber. 

Pulling 'rniHEU and Handling Forms 

Only enough timber was taken out at a time to per¬ 
mit the progress of the concreting. One man split the 
nuts of the 1^-in. hanging l)olts of the set above with 
a compressed air cutter, while the concrete was being 
poured. At first, several of the dividers were chopped 
in two and pulled out of place by a chain fastened be¬ 
low the hoisting cage. This loosened the wall plates, 
which were in two pieces: thus the posts could he re¬ 
moved. Then by fastening the chain to the wall plate, 
it was pulled from its position. As each piece of tim¬ 
ber was dislodged, it was placed on the cage. The re¬ 
moval of the timbers often dislodged some loose rock. 
In the case of bad ground, before a portion of the set 
was removed or immediately after, long pieces of lag¬ 
ging or stringers were placed up against the walls so that 
their upper ends could be blocked behind the last set of 
timbers in place, if possible, and their lower ends held 
in place against the wall in* stulls or braces extending 
across the shaft. Often the stringer or lagging was held 
in place by several stulls. Except at stations, the open 
ground above a set to be concreted never exceeded 10 
ft. As concreting proceeded, these stringers or lagging 
pieces were removed, if possible. In removing timber 
and in fact, in all the work, the hoist proved to be the 
most useful tool on the job. It was used to break tim¬ 
bers, to dislodge them, to raise forms, and to hoist men, 
old timber, rock, etc. 

After removing the timbers, the temporary floor was 
taken up and the forms were pulled from the lowest set 
in place, set up, and blocked. Two bulkheads were al¬ 
ways kept below the men, one 5 ft. below the lowest set 
of forms and one 30 ft. below this. In pulling forms, 
two men loosened them below while two above set them 
in place. The only tools required were a wrench and 
short bar. Beside the three sets of forms, used in the 
shaft, two other sets were kept to supply repair parts. 
As stated, the four pieces of form for each compartment 
were held together by bolting to angle irons at the four 
corners of the compartment. In the end pieces, the 

nuts were contained in the form, as shown in the detail 
drawing. Fig. 1, so that by unscrewing the bolt, leaving 
the nut in the form, the corner angles could be speedily 
removed from the keyed bolt of the side pieces. The 
ends of the angles had one flange turned over and 
w’elded. After taking out the corner angles from below, 
they were taken to a point above the last set of forms 
in place and were fastened to the corner angles of this 
set by means of keys and bolts through holes in the 
turned over ends. Then the sides were pried off from 
the walls below and fastened to a chain suspended from 
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stretched across the shaft between two plumb lines which 
Avero placed in the manner described in the Journal, 
Aug. 9, 1913, and the upper edge of one side set of 
forms was blocked out from the rock wall so that it came 
a certain distance from this line, and similarly with one 
end. The lower edge of the set Avas held in position 
by fastening to the set beloAA'. Tlie forms AA’ere care¬ 
fully leA’eled by means of a straight-edge. Small iron 
Avedges were placed under the corners of the forms to 
level them up, if necessary. WindoAv and staging boxes 
Avere placed in the forms as required. 

CoxriiKTiXG 

The forms Avere Jiow ready for concrete. At the sur¬ 
face one man filled the measuring car and dumped its 
contents into the mixer, Avhile another added the water 
to the mixer, and discharged the concrete into the con¬ 
veying pipe. AI)out 11/4 min. Avcre required to mix ^ of 
a cu.yd. The concrete dropped from the surface through 
a conveyor pi])e open at both ends, the loAver end of Avhicli 
Avas placed about 4 in. above the receiving bucket. The 
bucket Avas of the same ty’pe as used by Mr. Miehael- 
son at Globe, being an ordinary sinking bucket Avith a 

COST SHEET PER FOOT AND PER CUBIC 

1912 1913 
Dec. Jan. 

Yardage. 444.8 900.3 
Footage. 00 140 
Alteration in piping, per ft. $7.84 $4.42 
Aitcration in tran.smission line.s, per ft. 0.74 1.37 
Removing shaft timl)er, per ft. 19.40 9.52 
Waste and filling, per ft. 4.37 2.88 
Guides, per ft. 0.14 0.32 
Hoisting, per ft. 29.26 12.15 
(i) Repairs to conerete pipe, p«-r ft. .... ... 
(1) Repairs to concrete pip<-, per yd. .... .... 
(2) Forms, per ft. 3.24 6.29 
(2) Forms, pter yd. 0.44 0.98 
(3) Cost of conerete materiul.s, per ft.. 53.83 43.52 
(3) Cost of concrete materials, per yd. 7.26 6.77 
(4) Moving forms, per ft. 27.17 16.37 
(4) ^Ioving forms, per yd. 3.73 2.55 
Distributing concrete, p<‘r ft. 9.20 6.64 
Distributing concrete, |H‘r yd. 1.24 0.92 
Concrete totals 1-2-3-4, per ft. . . 93.44 72.82 
Concrete totals 1-2-3-4, per yd. 12.67 11.22 
Supervision, per ft. . 615.65 66.81 
Supervision, per yd. 2.11 l.(^ 
Miscellaneous, per ft. 2.08 0.67 
Total, per ft. 172.92 110.96 

Total yardage, 8374.1; total footage, 1536. 
a Includes cost of new hoist rope. 
6 The shift bosses during.Dec. and Jan. were carried under .supervision. 

spout attached. The bucket Avas usually hung in No. 2 
compartment, the bottom usually 3 to 4 ft. above the 
top of the set. From the spout the concrete Avas con¬ 
veyed to the point of deposit through chutes Avhich tele¬ 
scoped like coal chutes used in cities. The bottom of the 
last set of timbers Avas usually 2 or 3 ft. aboA’e the top 
of the form. In dropping Avith so great a A’elocity, the 
concrete Avas literally churned in the bucket and mixed 
more thoroughly than Avould be possible in the mixer. 
The concrete Avas tamped into place behind the forms. 
After a section Avas concreted, the placing of the floor 
over the forms, the timber removing, the pulling, lin¬ 
ing and blocking of the forms, and the concreting AA’as re¬ 
peated. 

Speed of AVork 

Three shifts each of eight men and a shift boss, made 
up the shaft crcAV. Each shift completed as much of a 
cycle as it could and the next shift started where the pre¬ 
ceding shift left off. The time required to remove tim¬ 
ber, pull forms and concrete, varied exceedingly under 
the changing conditions, such as the experience of the 
men, character of the ground, etc. When first started, 
the work required as much as two shifts to pull forms, 

Avhile later on, the average time Avas fiA’e hours. Dur¬ 
ing the months from February to June, it required an 
average of about 20 hr. to complete the cycle, the time 
being distributed approximately as follows: Removing 
shaft timbers, five hours; removing Avaste or back fill¬ 
ing, four hours; pulling forms, lining and blocking, 
eight hours; concreting three hours. For the upper 4o0 
ft., the average time required for a cycle Avas 12i/^ hr. 
with an approximate distribution of time as follows: Re¬ 
moving timber, two hours; drilling and shoveling, four 
hours; pulling forms, lining and blocking, fiA'e hours; 
concreting, one and one-half hours. For this instance, the 
Avails had to be blasted all around an aAerage of 8 in., 
making about 25 cars per 5 ft. of shaft. The actual con¬ 
creting Avas finished Aug. 24, 1913. During the whole 
Avork, no man Avas fatally or eAen permanently injured. 

Settixg Guides 

The guides AA'ere bolted to the curtain walls. A short 
length of pipe A\’as set in the curtain AA’all Avhile concreting, 
Avith Avooden blocks at its ends, as shoAvn in the detail. 
Fig. 3. When setting the guides, the blocks were 
rcmoA’ed, the guide bolt inserted and held tight to the 

rARD FROM DEC., 1912 TO AUG. 24. 1913 

Feb. Mar. Apr. May June July Aug. 
933.2 1096.5 1120.2 1093.8 931.5 1000.2 853.5 
170 185 180 200 170 235 196 
$4.09 $3.44 $5.45 $3.87 $4 42 $1.94 $2 35 
0.58 1.14 2.36 1.16 0.54 0.57 0.98 
6.66 7.66 9 27 8.77 7.08 4.27 3 87 
2.57 4.09 4 41 4.68 10.75 7.11 12 06 
2 35 1 49 0.00 2 74 5 33 6.57 6.07 

10.42 10.37 9.96 9.78 020.37 6.25 7 36 
0.07 0.10 0.151 0.121 0.01 0 00 
0.01 0 017 0.03 0.03 0.00 0 00 

4.72 4.05 2 931 2.15 2 25 1.60 1 85 
0,86 0.68 0.38 0 39 0.30 0.38 0.43 

26.00 30.31 21 33 23 68 24.93 18.50 19 66 
4.73 5.11 3.43 4 33 4.55 4 35 4.53 

11.63 10.18 8.93 8.57 8.20 7.11 7.00 
2.12 1.72 1 431 1.57 1.50 1.67 1.65 
4 06 3.17 2.77 2 25 2.73 1.90 2.50 
0 661 0 53 0.441 0.41 0.50 0.45 0.58 

46.41 47.78 36.07 36.80 38.23 29.12 31.01 
8.38 8.05 5.72 6.73 6.88 6.85 7.19 
1.49 1.39 1.39 1.30 1.50 1.00 1.00 
0.27 0.24 0.24 0 14 0.27 0.24 0.23 
0.47 1.45 0.52 0.84 1.69 0 73 0.62 

75.04 78.81 69.43 69.94 89.92 57.56 65.32 

pipe by nuts Avhich Aiere screAAcd on to occupy the cavities 
left by the blocks. The guides AA'ere placed oA'er the 
holts and held by nuts in recesses. The guides were 
set from a *‘go-devil,” a box as long as a guide Avith a 
section to fit the compartment, the four corners formed 
of four long stringers, held together by crosspieces and 

tie rods. On the crosspieces Avere laid floors, so as to 
form three decks on Avhich the men Avorked. In this 
Avay, three men at a time could bolt on a guide, one 
on the top, one on the middle, and one on the bottom. 

In the cost table, Avaste and filling include the labor 
and supplies used in enlarging the shaft, the removing 
of the Avaste disloilged while tearing out the old tim¬ 
bering and the labor and supplies used in refilling caves 
in the shaft caused by removing timber. Concrete cost 
includes the cost of quarrying and crushing the rock, 
the freight, sand, cement and supplies, the mixing and 
storing of the concrete, and the cost of reinforcement. 

Zirooniam Silicate Is Belnic Used as a substitute for tin 
oxide in enameling iron ware. This industry has been ab¬ 
sorbing about 3000 metric tons of stannic oxide per year. 
(“Journ. Soc. Chem. Ind.,*’ Jan. 31, 1914). The natural xircon- 
ium silicate is treated with alkali and a product containing 
about 83% ZrO- is obtained, which is the one used. 



994 THE ENGINEERING & MINING JOURNAL Vol. 97, No. 20 

Carboi^ Tetrachloride as a 
Fire Esstiira^^isher* 

In recent years carbon tetrachloride has received con¬ 
siderable attention as a fire-extinguishing agent. This 
is due largely to the activity of certain manufacturers 
of fire extinguishers which use liquids, the basis of which 
is carbon tetrachloride. 

This substance is a water-white liquid and possesses 
when pure a rather agreeable odor somewhat similar to 
chloroform. A considerable proportion of the commer¬ 
cial article upon the market, however, contains sulphur 
impurities which impart a disagreeable odor. The sub¬ 
stance is heavy, its specific gravity being 1.632 at 32'’ E. 
It is noninflammable, nonexplosive, and it is readily mis¬ 
cible with oils, waxes, japan, etc. When mixed with in¬ 
flammable liquids it renders them noninflammable pro¬ 
vided a sufficient quantity is added. Its vapor is heavy, 
the specific gravity being about 51/^ times that of air, 
consequently it settles rapidly. 

As an extinguishing agent it operates by diluting the 
inflammable liquid, rendering it noninflammable, or at 
least less inflammable, and by forming a blanket of gas 
or vapor over the burning liquid which excludes the 
oxygen of the air. 

It may not be out of place to mention that the claims 
made by certain manufacturers producing extinguishers 
which use liquids, the basis of which is carbon tetra¬ 
chloride, are grossly exaggerated. These preparations, 
none of which is more efficient than carbon tetrachloride, 
are not the equivalent of the ordinary water extinguish¬ 
ers for general use on such materials as cotton, wood, 
paper, oily waste, etc. 

On volatile liquids, oils, etc., carbon tetrachloride has, 
however, shown satisfactory results under some condi¬ 
tions, but the readiness with which a fire can be extin¬ 
guished with it depends to a considerable extent upon the 
skill of the operator and the nature of the fire. In tank 
fires the length of time that the liquid has been burning 
is an important factor, and in such cases‘where the sides 
of the tank become heated the only way in which the fire 
can be extinguished is to squirt the liquid forcibly at the 
sides. If the carbon tetrachloride is squirted directly 
into the liquid it is much more difficult, if not impos¬ 
sible, to extinguish the fire. 

The height of the liquid in the tank is also an im¬ 
portant factor. Where the liquid is low the sides form 
a pocket which retains the vapor and aids considerably in 
smothering the blaze. When the tank is nearly full, 
however this condition does not exist, and it is then very 
difficult, if not impossible, to extinguish a fire in a highly 
volatile liquid, such as gasoline; only the most skilled 
operators are successful in these cases. The size of the 
tank or the extent of the fire if upon the floor is, as 
would be expected, of considerable importance. In tanks 
larger than about 28 in. by 12 in., more than one ex¬ 
tinguisher and operator working at a time are necessary 
to extinguish a fire in such materials as gasoline. In 
one test where a tank 60 in. by 30 in. was used, no loss 
than seven operators were necessary, and even then it was 
only with the greatest difficulty that the fire was put out. 

All of the above remarks apply to carbon tetrachloride 
in the ordinary one-quart extinguisher as generally sold. 
It is probable that a large extinguisher which could throw 

♦Excerpts from the “Journal” American Society of Me¬ 
chanical Engineers, December, 1913. 

a large stream would prove more efficient, but on account 
of the great weight of carbon tetrachloride such an ex¬ 
tinguisher would have to bo specially designed to make 
it readily portable by mounting on a truck or some sim¬ 
ilar means. Expelling the liquid by means of a hand 
pumping arrangement would probably be unsatisfactoiy, 
and it would, therefore, be necessary to force it out in 
.some other way. 

The fumes of carbon tetrachloride, although of a pung¬ 
ent nature, do not produce any permanent injury under 
ordinary conditions where the operator can make his es¬ 
cape after he has inhaled all he can stand, but they are 
distinct handicaps in fighting a fire and are one of the 
objectionable features to carbon tetrachloride as a gen- 
eal fire-extinguishing agent. In large rooms or where 
a small quantity of carbon tetrachloride is .sufficient to 
extinguish a fire, the gases are, of course, less objection¬ 
able. 

Tl:&e Power Frofolem im tHe 
Flectrol^tic Depositioi:^ 

of Metskls 

At a joint meeting of the American Institute of Elec¬ 
trical Engineers, American Society of Mechanical En¬ 
gineers, and the New York Section of the American 
Electrochemical Society, held in the Engineering Build¬ 
ing on Jan. 9, 1914, papers were read from each of the 
societies on the electro-chemical problem. 

In narrowing down the question to a copper-refining 
plant, which is by far the most important of the electro¬ 
chemical processes, Lawrence Addicks, formerly of the 
U. S. Metals Refining Co., Chrome, N. J., said that there 
were several limitations imposed by present practice. 
The first of these, the direct current, is obviously re¬ 
quired by the nature of the process. The amperage is 
fixed by the current density and the electrode surface 
per tank. In turn, the current density is fixed by a 
balance between the interest on copper tied up, the cost 
of power and the difficulties in practical handling of a 
rough deposit. Twenty amperes per square foot of ac¬ 
tive cathode surface may be taken as representing prac¬ 
tice in the vicinity of New York, with an ampere effi¬ 
ciency of 90% and an average consumption of about 
one kw.-hr. at the switchboard per 6 lb. of copper. Elec¬ 
trode surface per tank has steadily increa.sed until 30 
pairs of electrodes, 3 ft. square, are used in one case. 
This calls for a current of 10,800 amperes. Condi¬ 
tions may come into use which require greater amperage, 
but at present, this may be taken as a maximum for 
discussion. 

Current Requirements 

In regard to voltage, carefully studied construction is 
necessary to avoid serious trouble from leakage currents. 
These not only waste energy, hut wherever current 
jumps from the electrolyte to a lead pipe or other metal¬ 
lic conductor, an equivalent quantity of copper is de¬ 
posited thereon, and when crossing acid-soaked wood of 
high resistance, a quantity of heat is developed suffi¬ 
cient to cause danger from fire. An installation of 
1500 kilowatts is a little larger than most units at pres¬ 
ent installed, but may be taken for a typical case and 
probably represents the desired size for a new installa¬ 
tion. Electrical connection between generators is unde- 
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sirable, as indicated by the statement on current leakage, 
and it would probably be necessary to use motor genera¬ 
tors instead of rotary converters in any a. c.-d. c. scheme 
distributing power from a large unit over several circuits. 

Uniformity of conditions is the first principle to be 
observed in the operation of an electrolytic refinery. The 
process is simple in theory, but delicate, and economy 
dej)ends upon the successful balancing of conditions to 
obtain the best results. Current should therefore be held 
at a fixed value, following variation in the resistance of 
a circuit with the voltage. Hand control of the field 
of shunt-wound generators is satisfactory as the changes 
in resistance are gradual, with the exception that in the 
case of cutting out sections of tanks for several hours 
when drawing copper, it may not be done. 

Electrolytes have a high positive temperature coeffi¬ 
cient of conductivity. This amounts to about 0.5% per 
degree, and as the electrolyte represents about half the 
ohmic resistance of the circuit, it is evident that its tem- 
perature must be considered. The electrical energy dis¬ 
sipated in the tank generally maintains a temperature 
of 90° to 100° F. and it has been found economical to 
add sufficient steam in closed-coil heating tanks to keep 
the circulating electrolyte at an average temperature of 
about 130° F. Exhaust steam can be used, and rough¬ 
ly an amount equal to one-fourth the steam supplied 
to the engines is required. Additional steam is required 
for light and power, compressed air, pumping, and the 
manifold requirements of a refining process of which 
the electrolysis is but one step, so that figuring for the 
moment on the use of live steam for heating the elec¬ 
trolyte, only about one-half the total boiler capacity is 
used for electrolytic power generation. On the other 
hand, waste-heat boilers attached to the reverberatory 
furnaces which form a necessary part of every refinery 
will generate more than enough steam for heating the 
electrolyte and any other uses where steam, as such, 
is essential. 

Steam axd Fuel Conditions 

American copper refineries vary from 4,000,000 to 
35,000,000 lb. monthly capacity. At 6 lb. per kw.-hr., 
a 1500-kw. generator would take care of about 6^ mil¬ 
lion pounds per month. Aside from the smaller plants 
and allowing for some future extension of larger ones, 
we should consider from two to six circuits of 1500 kw. 
each equivalent to from 15,000,000 to 39,000,000 lb. of 
copper per month. In the present practice in the vicin¬ 
ity of New York, a cheap source of fuel is found in No. 
3 anthracite “buckwheat” at $1.75 per long ton deliv¬ 
ered. With this fuel steam can he produced for about 
15c. per 1000 lb., including all operating expenses, but 
excluding administration, taxes, depreciation and in¬ 
terest charges. At this base price for steam, a kilowatt- 
hour can be safely figured at 0.4c. on a similar basis, al¬ 
lowing for auxiliaries and a reasonable departure from 
ideal conditions in everyday operating. An approach 
to 0.3c. can be made with first-class conditions. In pres¬ 
ent practice use is made of moderate superheating and 
vacuum, with the highest grade of reciprocating engines. 
At the Raritan Copper Works four-cylinder Nordberg 
triple-expansion engines have recently been installed, 
while at the Chrome plant of the U. S. Metals Refining 
Co., a triple-expansion unit using a compound Hamil¬ 
ton corliss engine with a Rateau turbine for the third 

expansion is being tried out. Previous installations 
have been chiefiy confined to compound-condensing units. 
The installation is of particular interest on account of 
the successful commutation of 6000 amperes at 1500 
p.p.m. by a Rateau-Smoot generator. The installation 
cost of such power plants may be roughly taken at $100 
per kilowatt, including the disproportionate boiler equip¬ 
ment and auxiliaries. 

In his paper dealing with the mechanical side of the 
problem, H. E. Longw’ell, consulting engineer with the 
Westinghouse Machine Co., showed that any engine, the 
exhaust steam of which is fully utilized, can be consid¬ 
ered as operating at 100% efficiency. In comparing the 
performance of a steam-turbine plant with a gas pro¬ 
ducer installation, each made up of 1500-kw. units, and 
operating at high load factors, he estimated that when 
using a good grade of fuel containing 14,500 lb. Fahr. 
heat units per pound, the gas-producer plant would prob¬ 
ably show a saving of lb. of coal per kw.-hr. over the 
consumption of the steam-turbine plant. With coal at 
$3 per ton, this w’ould amount to a saving per kilowatt- 
year of $6, to gain which an extra investment of $50 
per kilowatt would have to be made, over and above the 
cost of the steam-turbine plant. 

Exhaust Steam for Heating 

Mr. Longwell said that since the auxiliaries extract 
little useful heat from the live steam, their exhaust can 
be used advantageously for heating, so that the entire 
amount for auxiliaries and heating need be only about 
half of that required for the main prime mover. He 
said that, regarding the theoretical advantages of ar¬ 
ranging the reciprocating compound engines for exhaust 
into low-pressure turbines, the low-pressure turbine cost 
about 75% more per kilowatt than the complete-expan¬ 
sion unit, and that few triple-compound engines are suffi¬ 
ciently better than two-cylinder units to make the ad¬ 
dition of the intermediate cylinder worth while. 

With careful supervision, a really good turbine-driven 
plant of 6000 to 9000 kw. could be built for about $75 per 
kw. approximately. With coal at $3 per ton and allow¬ 
ing 10.5% for investment charges, it should be possible 
with capable and reasonably economical management and 
careful operation at 100% power factor, to produce en¬ 
ergy at the switchboard for 4.3 mills per kw.-hr. ap¬ 
proximately. 

Sources of Direct Current 

F. D. Newbury, of the Westinghouse Electric & Mfg. 
Co., spoke on the sources of direct current for electro¬ 
chemical purposes. Of the methods of power supply us¬ 
ing steam turbines that are available, it was shown that 
direct-connected, direct-current, turbo-generators are 
available only in small units and cannot be designed as 
conservatively, from the commutation standpoint, as is 
desirable. Turbine-driven unipolar generators have been 
unsatisfactory on account of the difficulties in collecting 
the current. Combined a.c. turbo-generator and convert¬ 
er units probably afford the best all-round method. They 
are economical, reliable and flexible, and their particular 
fields are where large units and long transmissions are 
required. Standard medium-speed, direct-current gen¬ 
erators, gear-connected to high-speed turbines, afford an¬ 
other satisfactory unit. In water-power plants, direct- 
current, direct-connected generators and alternating-cur- 
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rent generators with converters are practical. With re¬ 
ciprocating-engine units there are some advantages, al¬ 
though they have little application in modern plants. 
The lower speeds, common with such units, permit a 
larger number of poles and armature circuits. On this 
account there is no reason for considering other schemes 
than the simple direct-connected commutator-type direct- 
current generator with such units. 

By Akthi'k J. Hoskix* 

Recent articles on the therapeutic properties of radium 
and the efforts to put the location and exploitation of 
radio-active mineral properties under governmental con¬ 
trol have stimulated prospectors to such a degree that, 
despite the unusually severe winter throughoitt the Rocky 
]\Iountains, field work has continued, almost without in- 
teruption. The districts that have been looked upon as 
favorable for the minerals containing radium are some¬ 
what remote from towns where analyses may be made. 
This fact, and with the present high, though justifiable, 
charges for such tests have seriously interfered with the 
work of the prospec-tors to whom radio-activity is stid a 
novelty. There being a demand for some simple method 
of testing minerals in the field, the Denver Fireclay Co. 
has just put upon the market an electroscope shown in 
the accompanying illustration. 

Prospectors for uranium, thorium and other radio-ac¬ 
tive metals will find this device as indispenable as is 
the pan in gold prospecting. It is not new in principle, 
but heretofore similar instruments have been costly and 
intended for laboratory use only. This new instrument 
is practically fool-proof and its price—$60—is so low 
that its cost will be saved many times during even a brief 
prospecting campaign. Results obtained with it, while 
not precise, are of sufficient accuracy to enable a pros¬ 
pector or miner to gage his efforts within reasonable 
limits. 

Inside the lower compartment, the door of which is 
here shown open, may be seen a shallow, removable brass 
tra}'. Into this is charged a small amount (about a 
teaspoonful) of finely pulverized material. The door is 
then closed. Above this tray is a circular brass plate 
suspended by a heavy brass wire that passes up through 
insulation in the central cylindrical neck to the upper 
compartment which is, in this case, also cylindrical and 
is provided with wire screen ends. The wire terminates 
above in a fiat strip, )4 wide and about 2 in. long. 
It stands upright centrally and reaches almost to the top 
of the compartment. Attached lightly to the upper end 
of this strip is a strip of thin aluminum foil, I/4 in. wide 
and 2 in. long, hanging vertically. The post and screws 
on top of the instrument have no connection with this 
inside apparatus but are for the support of the micro¬ 
scope shown in front. On the right-hand side is shown 
a small knob for turning a bent brass wire that may, at 
will, be brought into contact with the heavy upright wire 
inside. 

Part of the outfit is a 7-in. solid, hard-rubber rod, ^ 
in. in diam. If this rod be electrified by rubbing against 
woolen cloth, fur, or the hair of one’s head and the end 

•Mining engineer, 308 Commonwealth Bldg:., Denver, Colo. 

be then ajiplied to the knob, the static electricity will be 
transferred to the two metallic strips inside the compart¬ 
ment. These two strips will then repel one another with 
the resulting deflection of the foil from its normal ver¬ 
tical position. By next using the microscope, the opera¬ 
tor can easily read, on the scale engraved therein, the 
number of units the lower end of the foil is pushed away 
from the brass upright. The clfect of radio-active sub¬ 
stances is to absorb static electricity from neighboring 
objects. Accordingly, the sample of mineral in the lower 
compartment, if it be radio-active, will act through the 
metallic parts and will immediately reduce the charge in 
the strips, until eventually the foil will resume its nor¬ 
mal, suspended, vertical position. The rate at which 
such discharge is effected is readily observable through 
the lenses. 

If the prospector have a single sample that has been 
quantitatively determined, he will use this as his guide 
and by comparing the actions of this and his unknown 
samples, be is able to estimate the grades of his finds. 
The apparatus will not, of course, distinguish between 

ElKCTKOSCOPK Foil DeTEIIMIXING Ra1)IO-A{’TIVITY 

different radio-active minerals but, as a rule, the pros¬ 
pector and miner are concerned with the testing of par¬ 
ticular varieties of mineral and their chief concern is 
to know approximate strengths or contents. By timing 
himself with a watch and noting the subsidence of the 
foil in a given time (say one minute) a man should soon 
become expert in arriving at results that are sufficient 
for field purposes. 

The aluminum foil is the only delicate part of the ap¬ 
paratus, but fortunately it is both cheap and quickly re¬ 
newable. With care, it might never require renewal. 

of AdcSitioir^ A^es^ts iim tliie 
$^lectro<^epos5tioim of lE*oKii 

The paper of 0. P. Watts and M. II. Li on this subject 
reviewed the advantage of depositing iron with a chloride 
electrolyte over one consisting of sulphates of iron and 
ammonia. Excessive rusting that ensued with a pure 
chloride electrolyte led to the use of a mixed chloride and 
sulphate electrolyte, which gave a fairly smooth deposit 
with minimum rusting. It was found that the addition 
of two organic agents, ammonium oxalate and formin, 
assisted in the prevention of nodules. 
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SYXOPSIS—The statements made in this article have 
been collected from the papers of several experts in the 
proceedings of technical societies or other technical pub¬ 
lications.^ Coal dust ha'i long been used as a fuel in the 
cement industry and for a shorter time in certain metal¬ 
lurgical works, but progress has been slow in adapting 
the fuel for boilers, due principally to the difficulties 
arising from disposal of the fine ash, which clogs flues 

and coats tubes. 

Pulverized eoal in suspension and mixed with the 
proper pro))ortion of air will, when blown under favorable 
conditions into a combustion chamber, burn with a flame 
in many ways similar to crude oil. The work of develop¬ 
ing a method of using pulverized coal as fuel was begun 
30 years ago, and its first adaptation to commercial use 
was by the manufacturers of portland cement, who found 
the method well suited for heating the cement-burning 
kilns. For the last 20 years the use of pulverized coal 
as a fuel has been quite common among cement manufac¬ 
turers. Ten years ago the American Iron & Steel Manu¬ 
facturing Co. commenced the experimental use of this 
fuel in metallurgical furnaces, it proving to he a commer¬ 
cial success for furnaces for puddling and heating, and 
furnaces of smaller sizes for reheating nut, bolt and 
s]>ike bars. The experience of this company and of others 
working along similar lines has shown that it can be used 
with equal economy for basic openhearth-steel furnaces 
either with or without firebrick checkerwork. So satis¬ 
factory has been the use of this fuel over a number of 
years and so economical, that the company is largely in¬ 
creasing its installation and is about to apply it to open¬ 
hearth-steel furnaces. 

Work on the adaptation of this method of using coal 
in firing steam boilers was begun 20 years ago, but much 
has yet to be learned before the use of this fuel can be 
extensively recommended. Charles F. Shelby tried pul¬ 
verized coal as a fuel for reverberatory furnaces at Can* 
anea, Mexico, six or seven years ago, and found great 
difficulties arising from the accumulation of the coal ash 
in the flues.^ It is this particular point that gives rise 
to most of the difficulties encountered in trying to use 
pulverized coal as a fuel, and is particularly aggravating 
in the case of adapting this fuel for boilers. It has been 
stated by one authority that the greater portion of the 
ash produced in certain metallurgical works escapes up the 
stack, and it is quite to be expected that wide adaptation 
of this fuel in boiler practice would result in the drafting 
of laws requiring a removal of all suspended ash in the 
flue gases before discharging into the atmosphere, because 
the air would become so highly charged with dust par¬ 
ticles as to he a serious menace to public health and wel¬ 
fare. With certain kinds of coal, considerable difficulty 
has been experienced in the fine ash slagging and making 

'"The Use of Pulverized Fuel In Metallurgical Furnaces,” 
by James Lord, Proc. the Engineers’ Society of Western Penn¬ 
sylvania, October, 1913; ‘‘Powdered Coal in Boiler Furnace,” 
by William A. Evans, “Power,” Apr. 7. 1914; “Powdered Coal 
as a Fuel,” by Joseph Harrington, “Power,” Mar. 10, 1914; 
“Pulverized Coal as a Fuel for Boilers,” by R. C. Carpenter, 
“Sibley Journal of Engineering,” December, 1913; “The Use 
of Pulverized Coal as a Fuel,” by W. L. Quigley, in a paper 
read at annual meeting of American Foundrymen’s Associa¬ 
tion. 

*“Eng. and Min. Journ.,” p. 641, Mar. 14, 1908. 

an accumulation which could be removed only with great 
difficulty. These aspects of the use of powdered coal as 
u fuel are more consequential in boiler practice than in 
metallurgical furnaces. 

Long- and Short-Flame Methods of Burning Coal 
Dust 

Pulverized coal may be burned by either or two meth¬ 
ods. The first of these may be called the long-flame 
method. This is a progressive burning of the coal, and 
is used where the character of the work and form of 
furnace demand that the flame shall be elongated, so that 
the ultimate burning may be well within the chamber to 
the end that the heat may be developed in close prox¬ 
imity to the work done and not conveyed by gases from 
the initial point of firing. 

This is accomplished by projecting the primary air, 
which carries the fuel into the furnace, with high velocity. 
In this method the air of projection would be less than 
25% of that ultimately required. Additional air must, 
therefore, enter from other sources to supply that which 
is necessary for complete combustion. This additional 
air may or may not be preheated in order to assist com¬ 
bustion. If preheated by appropriation of waste heat, 
considerable saving in fuel may be effected. It has been 
estimated that approximately 4 B.t.u. per degree of pre¬ 
heating is saved per pound of fuel fired when 50% ex¬ 
cess air is admitted. 

Fired as described with a high jet velocity, complete 
combustion can only be effected upon the outside of the 
cloud of fuel entering the furnace. The inside of this 
cloud is the fuel with less air mixed with it than is neces¬ 
sary to burn it. This forms a more or less elongated cone 
with its base the pipe of entrance, burning on its surface, 
as it is rapidly shot forward with greater or less rapidity. 
This action is affected also by the greater or less intensity 
of the chimney draft. The action is somewhat similar to 
the burning of a candle where the gases evolved from the 
hydrocarbons fed by the wick burn upon the surface of 
the gas body as oxygen obtains access to it. Doubts are 
entertained, however, as to the genuineness of the claim 
that this jet of entering fuel as described can be effec¬ 
tively projected beyond a limited distance in any particu¬ 
lar direction. With the rapidly expanding air without 
and within the jet, and its corresponding reduction in 
density, coupled with the swirls and eddies of currents 
of varying velocities, it seems that little actual control 
could be exercised. This air at high velocity should, 
however, not be directed against the furnace walls. It 
then is a large and active l lowpipe. Impingement should 
be confined to the charge in the metallurgical furnace, 
and impingement should be avoided before the combus¬ 
tion is complete. 

The Short Flame Less Destructive to Brickwork 

The second method involves a shorter flame and low 
velocity. This produces a lazy flame with the least cut¬ 
ting action upon the charge or brickwork. It consists in 
admitting the air supply entire with the coal at low 
velocity. Under this condition the fuel burns close to the 
nozzle and combustion develops through the whole fuel 
cloud almost instantly. The cone formed is short in the 
fuel cloud. 
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In the long-flame method it is certainly possible to 
introduce with the fuel all of the air and excess air re¬ 
quired for combustion, and it is probable that this prac¬ 
tice may prevail with further developments. At present 
such practice seems to develop difficulties in the direction 
of cutting out the firebrick. Taking up, say 75% of the 
air from a condition of low velocity, it acts as a deter¬ 
rent or brake upon the current of high velocity, due to 
high pressure, minimizing thereby the destructiveness of 
blowpipe conditions. For this reason it is believed by 
some that use under the conditions of full air supply at 
high velocity is at present premature. As a matter of 
fact, the short-flame or second method has been the latest 
developed, and from it may be expected a vast expansion 
of the field of usefulness of pulverized coal. 

The conditions favoring the use of powdered coal as a 
fuel are, first, that the mixture of coal dust and air be 
discharged into a combustion chamber, under such condi¬ 
tions that the required temperature for ignition may be 
maintained. In adapting the use of this fuel to boilers, 
it was found that the air and fuel withdrew heat from the 
brickwork so that it became necessary to supply some 
form of auxiliary flame to keep up the temperature to 
the ignition point. This has been done in one case, at 
least, by causing the flame to reverberate upon itself. 

The first essential of powdered-coal furnace is a large 
combustion space wffiere the flame can occupy about four 
times the volume of the flame produced by an ordinary 
grate fire. This entire combustion space must be free 
from any metallic cooling surface. The possibility of 
such a cooling surface does not enter into most metallur¬ 
gical furnaces, but this is mentioned because the presence 
of metallic cooling surfaces is regarded by some authori¬ 
ties as the reason why powdered fuel has not been more 
successful under boilers. Contact with the cooling sur¬ 
faces stifles the flame and stops combustion. 

Dry Coal Usually Essential to Success 

Success in the use of powdered coal as a fuel requires 
that both the free and combined moisture be expelled by 
artificial heat, down to %%. Where wet coal is used, 
not only is the amount of heat required to change the 
moisture into steam lost, but an igniting flame has to be 
provided. Furthermore, a moist fuel would cause trou¬ 
ble by balling or clogging after being pulverized. Mois¬ 
ture is also apt to interfere with the free discharge of the 
material from the machines used to pulverize the coal. 
Some sort of machine as the Ruggles-Coles dryer is found 
to be efficient for drying the coal prior to pulverization. 

Authorities differ as to the size to which the coal must 
be reduced. Some recommend that it be pulverized, so 
that 95% will pass through a sieve of 100 meshes per 
sq.in., and over 80% -^will pass through a 200-mesh sieve. 
Others state the pulverization should not be less than 
85% to pass the 200-mesh screen, and not less than 

95% to pass the 100-mesh screen. At this degree of fine¬ 
ness all the coal will burn suspended in its air supply 
provided the furnace is big enough. 

Explosions of Dust Can Be Minimized by 
Cleanliness 

The danger of explosion in the use of pulverized coal 
is negligible except when suspended in air. A so called 
explosion is simply intensified combustion, and occurs 
only when conditions of mixture with air enables this 

combustion to leap from one particle to another in pro¬ 

gression. 
There are several machines for grinding the coal, such 

as the tube mill and the Raymond mill, and the Areo 
pulverizer, both of which last withdraw the pulverized 
product by a draft induced by a centrifugal fan. 

Of course, in an installation for the use of pulverized 
coal, all passages, after the coal has been delivered to the 
pulverizer, must be tight, so that coal dust will not be 
delivered into the air, except where it is desired to burn 
it. Floating dust in the atmosphere can be taken care of 
by a well designed plant. It is quite possible to retain the 
dust within the storage bin. Moist coal should not be 
stored, as it does not flow freely, and causes much trouble 
in the burners. Of course, in the matter of explosions it 
would seem that there must be many places in connection 
with a coal-pulverizing plant where conditions are ideal 
for a dust explosion. It would seem almost impossible to 
grind coal without having dust escape, but on the other 
hand, there seems to be plenty of opportunity for a rapid 
change of air which should minimize possibility of dust 
explosions. Cleanliness and ventilation are the essentials 
to avoid explosions, and, of course, prohibition of the use 
of any kind of fire in the rooms where there is possibility 
of dust escaping. In this respect the ducts and hoppers 
should be designed as if gas and not a powdered solid were 
to be conveyed by them. 

No Dearth in the Design of Burners 

A great many types of burners have been designed. 
Any mechanism which will give a uniform mixture of coal 
and air, with both under control, can be used for feeding 
powdered coal. Burners are usually made up of a screw 
conveyor of variable speeds, wffiich drops the coal into 
a blast of air. One thing to be guarded against is pow¬ 
dered coal flushing. It almost seeks its own level, as 
water. It will sometimes run along a screw conveyor so 
as to get ahead of the latter. For this reason, the screw 
is usually made very long, so as to introduce enough fric¬ 
tion to keep back the flush of coal. One successful burner 
uses no mechanism, everything depending upon the draw¬ 
ing of air through a pocket of powdered coal. This air 
picks up enough of the powder in its passage through it 

to provide for combustion. In the point of burners, there 
are probably as many patents recorded in the U. S. pat¬ 
ent office for powdered fuel burners as there are for oil 
burners. For use as powdered fuel, most authorities 
agree that the coal should have a high volatile content, 
not less than 30%, although some coal containing as 
little as 20% volatile matter has been used. The coal 
used by the American Iron & Steel Manufacturing Co. 
contains volatile matter 33.2%; fixed carbon, 56.07%; 
moisture, 1.12%, and ash, 9.61%. While it is possible 
to burn the poorest grades of fuel, in the powdered form, 
there are so many complications introduced as to over¬ 
come any economy. The extensive use of culm or slack 
piles does not seem to promise to become a possibility. 

How Ash Causes Trouble 

Ash, of course, is liable to give considerable trouble in 
any installation where powdered coal is used as a fuel, 
fl'his trouble may be experienced in the combustion cham¬ 
ber, on the hearth of the metallurgical furnace, or in its 
flues. Slag formed is difficult to handle. In the combus¬ 
tion chamber it can be provided for by the use of a bed 
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of cinders, which will remain loose and can be pried out. 
On the hearth of a reverberatory furnace the ash forms a 
slag, which can be drawn off with other impurities. In 
the flues, control of the heat should be such sis to keep the 
temperature so low as to prevent the forming of slag. In 
any case, frequent and easy access should be given for 
cleaning. 

Powdered coal is destructive upon the furnaces. This 
is because of concentrated heat of blowpipe tendency, 
v/earing effect due to the impinging of coal, and tendency 
of the ash and brick to flux together. These objections 
are somewhat overcome by the use of low-pressure air, 
introducing the coal at a low velocity, spreading the flame 
over as large an area as possible, the use of b/ick having 
similar chemical tendencies with the ash, and cooling of 
the brickwork by water circulation. Much has yet to be 
learned in the design of furnaces for this fuel. Where 
the fuel blows against the bridge wall, the latter requires 
repairing every four or six weeks. The roof of the rever¬ 
beratory furnace stands somewhat longer. Better results 
in the bridge wall have been obtained by circulation of 
v.-ater, but there is still chance for improvement. 

At the plant of the Canadian Copper Co., at Copper 
Cliff, Ontario, pulverized coal has been used successfully 
and continuously for firing reverberatory furnaces. At¬ 
tempts of an experimental nat ire have been made at vari¬ 
ous other plants, notably at the Highland Boy by Soren¬ 
sen, and at Cananea by Shelby, but while these demon¬ 
strated that pulverized-coal firing was possible and pos¬ 
sessed several important advantages over the usual 
method, still coal-dust firing has not yet superseded the 
older practice. 

There are two reverberatory furnaces in use at Copper 
Cliff, each being 19 ft. wide by 112 ft. long. The roof 
i‘j 41/^ ft. above the surface of the bath of molten matter 
and slag. The material charged consists of 85% calcined 
ore and 15% flue dust. These furnaces were put in com¬ 
mission two years ago and no other system of firing has 
ever been used. 

IBotmimdlaipnes off daiinms 
By a. L. II. Stkket* 

'I'he rule that a locator of mining claim will not be 
permitted to assert title to a greater area than is called for 
in his notice of location, and that where there is a sub¬ 
stantial variance between the description of the claim in 
such notice and the markings of the claim on the ground 
any conflict with an adjoining location will be settled in 
favor of the latter, was applied by the Idaho Supreme 

Court in the recent case of Swanson vs. Koeninger, 137 
Pari fie Report er 891. The court said in part: 

The general principle that, in case of conflict between 
the location notice and the boundaries of a claim as 
marked by the stakes, the stakes should control applies 

only so far as there is no substantial variance between 
such stakes and the notice of location. There is no doubt 
that this rule should apply where the stakes can be defin¬ 
itely located, but in the case at bar there seems to be much 
uncertainty as to the original location of the stakes. . . . 

The object of the law in requiring the location of a min¬ 
ing claim to be marked upon the ground is to fix the 
claim, to prevent floating or swinging, so that those who 

•Attorney, St. Paul, Minn. 

in good faith are looking for unoccupied ground in the 
vicinity of previous locations may be enabled to ascertain 
exactly what has been appropriated, in order to make 
their location upon the residue. . . . It is contrary to 
the policy and spirit of the mining laws to permit a min¬ 
ing claim of excessive size to be staked and then afford 
the opportunity for the stakes to be shifted at the lo¬ 
cator’s pleasure to include ground proved to be rich in 
minerals through the development of other orebodies. 

THe Level of 
Ps”Oc£^ctioB^ 

By a. Coopeh Key* 

The statement of evidence presented to the Economic 
Commission by the Transvaal Chamber of Mines on the 
future of the gold-mining industry has attracted wide at¬ 
tention, and the opinion expressed that, “given an ade¬ 
quate labor supply, it would seem that for the next five 
years there is no reason that a rate of crushing equal to 
about 28,000,000 tons per annum, roughly speaking, the 
present annual milling capacity, should not be dealt with: 
But after that date, owing to the exhaustion of some of 
the shorter-lived properties, the annual output would de¬ 
crease, and it is estimated by 1930, it would fall to 
half the figure quoted,” has provided food for much re¬ 
flection by the thoughtful person. 

Emphasis is laid on the fact that the calculation ap¬ 
plies exclusively to present producing mines. Besides 
these are three areas comprising 4140 claims in the East 
Rand locality, in which development is proceeding at 
present, whose prospective milling capacity may be taken 
at 1,800,000 tons per annum. These mines are the 
Government Areas (Modderfontein), the Modder Deep 
and Springs Mines. In the same locality are eight other 
properties comprising 6420 claims (presumably Apex, 
Benoni, Rand Klip, Cloverfield, Welgedacht, Rand Col¬ 
lieries, Van Dyk, and Geduld Deep), lying idle as de¬ 
velopment funds have been exhausted, and the value of 
the ore, so far encountered, is not sufficiently encour¬ 
aging for investors to provide further capital under ex¬ 
isting conditions. But cheapening of costs would have 
a great bearing on the provision of further funds. Stilt 
further, there are 86,000 claims in the far Eastern Rand 
known to be deep-bearing, the mining rights of four- 
fifths of which are vested in the state. It is impossi¬ 
ble to forecast, even within wide limits, the amount of 
ore which this area will eventually produce. So far, 
drilling results have not been encouraging, and a con¬ 
siderable portion of the area must be deemed of doubt¬ 
ful mining value. Moreover, there is only one reef in 
this section, and this lies at a low angle, thus yielding a 
considerably less tonnage per claim than on the Central 
Rand. 

It is rather curious to see the Mining Journal char¬ 
acterizing these forecasts as “dismal, jaundiced and 
doleful” and the whole document as a piece of special 
pleading, to persuade the Commission to advocate the 
reduction of taxation and railway rates, and, one may 
add, special pleading to support the case for the wider 
employment of a skilled class of native, discussed in 
statement No. 14 of the evidence. Those who have 

•Editor “South African Minlntr Review,” Jonannesburg, 
So. Africa. 
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knowledge of the care with which the statement was pre¬ 
pared will scarcely allow themselves to be lulled into a 
sense of false security by the implication that the report 
is ultra-pessimistic and may therefore be placed aside as 
of little value. The technical man is bound to review 
the facts as he finds them, and is not entitled to erect 
an elaborate edifice of future expansion upon insufficient 
data. It is to be hoped, and the belief is not an un¬ 
reasonable one, that the Far East Rand will turn out, 
better than predicted. The optimist will talk glibly of 
the tonnage that could be worked at a cost of 12s 6d. 
per ton, but it must be remembered that during the six 
years past, the rate has been stationary between 17s. and 
18s. per ton, that new mines lies at great depths, in¬ 
volving enormous capital commitments and high devel¬ 
opment redemption rates. 

The Chamber’s evidence merely brings into focus the 
information which should be at the command of every 
mining investor, i.e., the life of the mine into which he 
purchases. Six years ago, the Mining Industry Com¬ 
mission was told by the engineering talent of the Rand 
that the profitable life of the mine would be compara¬ 
tively short unless working costs could be brought down 
to 16s. per ton. The figure is now just under 18s., but 
the rate of exhaustion has been enormously accelerated, 
251/2 million tons being crushed in each of the last two 
3'ears in contrast with 15i/^ million in 1907. 

The current evidence of the Chamber takes into ac¬ 
count rock which it is profitable to work, and it is only 

on this basis that its estimates can be explained by those 
optimists who point to mining extending well into the 
next century. Undoubtedly, as long as there is a mar¬ 
gin of a shilling a ton, Rand mining will continue, since 
the world’s demand for gold is insistent and brooks no 
denial. The Chamber of Mines experts, in pointing to 
19.30 as the year when the output will drop to half, are 
in close agreement with the independent expert, G. A. 
Troye, who in the Mining Magazine, of July, 1913, ex¬ 
pressed the opinion that in 1930, dividends will drop to 
half the present amount. The Chamber talks of pro¬ 
duction, Mr. Troye of dividends, but there is, of course, 
a certain rough relation between the two, though that re¬ 
lation may varj' from time to time, especially in the 
course of years. In 1908, Mr. Ralph Stokes, in “Mines 
and Minerals of the British Empire,” declared many of 
the good mines were nearing the end of their industrial 
existence, and others not coming forward adequately 
to replace them. That is one of the most lamentable 

features of the present outlook. 
Engineers are, of course, like other professional men, 

liable to error, and none of them claims infallibility. 
In the evidence previously placed before the Mining In¬ 
dustry Commission, appeared a table showing the mines 
which were expected to cease working during the sue. 
ceeding nine years, i.e., to the end of 1915. Particulars 
were given of the stamps, gold production and dividends, 
and from these clues, it is possible to find the names of 
the companies in four of the five periods, but the last 
period does not admit of so easy an analysis. What were 
these mines and how have the forecasts turned out? 

In the first period, 1907, it was indicated that the 
Champ d’Or and Bonanza would cease. The Bonanza 
was liquidated that year, but the Champ d’Or survived 
four years, crushed 300,000 tons and produced nearly 
£500,000 of gold after the due date of its exhaustion. 

In the second period, 1907 to 1909, the following 

companies were e-xpected to finish: 
In 1906 

Stamps Value Dividends 
100 
120 
90-95 

135 
120 

60 

May Consolidated.... 
Crown Reef. 
Jumpers . 
Glencairn . 
Gelndenhuis Estate.. 
Jubilee. 

. £300,627 

. 549,053 

. 260,343 

. 223,553 

. 366,249 

. 90,208 

£129,938 
264,000 

50,000 
27,500 

160,000 
25,000 

615-620 £1,779,933 £656,438 

Of these six mines, two are still working. the May 

Consolidated has milled 900,000 tons and produced a 
million and a quarter of gohl since the year of 1908, 
the mean year of the period named. Jumpers crushed 
200,000 tons and won £100,000 worth of gold. Thanks 
to remarkably low costs, the Glencairn is still at work. 
Others lost their separate identities by amalgamation. 

The concerns which were to stop active operations in 
the third period, 1909-1911, were: 

Stamps Value Dividends 
80 Durban Roodepoort. _ £239,453 £68,750 

120 Ferreira . _ 655,558 285,000 
125 New Primrose. _ 369,303 227,500 

50 Salisbury . _ 85,601 10,000 
70 Meyer & Charlton. _ 272,752 60,000 

110 Roodepoort United. _ 238,383 

555 £1,860,950 £651,250 

Out of these six companies, only in the cases of the 
Salisbury and Ferreira was there anything like an ap¬ 
proach to actuality. Both the Meyer & Charlton and 
Roodepoort United increased their areas, and both have 
long expectations; the one as rich as the other is poor. 
The Durban Rocslepoort and Primrose estimates were 
wide of the mark. The former has produced £600,000 
worth of gold since its mean date of exhaustion, accord¬ 
ing to the book (1910), while the New Primrose has 
been unkind enough to confuse the estimates by turning 
out £1,250,000 of gold, siiu'o the time it should have 
flickered out. Both concerns have a further period of 
usefulness; in 1907 costs were 20s. per ton, now they 
are in the region of 15s. 6d., and 13s. 6d., res])ectively. 
Here is an indication of what can be done with low work¬ 
ing costs, when the development work is done. 

Some Bad Estimating 

In the fourth period, 1911-1913, the engineers figured 
that the following companies would drop out: 

Stamps Value Dividends 
100 Robinson Deep. £543,944 £330,000 
220 Village Main Reef. 680,474 188,800 
210 Robinson . 1,035,232 550,000 
160 City & Suburban. 492,449 170,000 

90 Treasury . 135,375 . 

TSO £2,887,474 £1,238,800 

Only the Treasury out of these mines has yet suc¬ 
cumbed, The Robinson, left to work out its own des¬ 
tiny, should last until the middle of 1917, the A'illage 
Main Reef to about the same date. City & Suburbai' 
has secured a new lease of life by its purchase of claims 
from the City Deep, but even without, was expected to 
run until 1920. Variations in costs are not sufficient to 
explain this incorrect estimation of profitable durations, 
in point of fact. City & Suburban costs are rather high¬ 
er than in 1907. Robinson Central Deep would have 
been exhausted, but was amalgamated with the Crown 
mines, shareholders in the former now receiving 381/^ % 
per annum. Since 1907, working costs have fallen "3s. 
per ton, and this in part, explains why the mines have 
lasted longer than expected. Mliat effect a further re¬ 
duction of similar amount would have, appears difficult 
of clo.se appraisement. 
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Safety Boiniir&et for SHaft 
Opeiraiini^ 

By E, II. Edyvkan* 

Tlie accompanying drawing shows a safety guard or 
bonnet protecting the cage compartment of the shaft at 
the Bristol Mine, Crystal Falls, Mich. It is in use at a 
])oint in the shaft house, some distance above the ground 
where the waste rock is landed after hoisting in the cage. 

The bonnet is constructed of steel with a hardwood lin¬ 
ing for the top opening. The 3x3xi/4-in. end angles are 
extended 6 in. outside the body of the bonnet and serve 
as the means of support. These ends are reinforced with 

Half End Elevation Half Cross-Section 

Shaft Covku Opeuatkd hy Cage 

corner brackets as shown in the drawing. The sloping 
sides are made of ^teel plate, reinforced with 
3x3xi/4-in. angles. The opening between the plates gives 
plenty of room for the lever operating the safety catches 

on the cage. The shoes are of the same gage and move 
on the same guide as those on the cage. The wood lin¬ 
ing in the top opening protects the top frame from the 
hoisting rope. 

The bonnet is held over the shaft by four supports, one 
on each corner. These consist of l/2-in. steel plates se¬ 
curely riveted to the dividers, and of hardwood blocks 

bolted to the plates; the blocks are easy to replace in case 
they are broken. 

The yoke of the ascending cage catches the bonnet, 
raises it and supports it w'hile the cage is at the landing. 
When the cage descends the bonnet drops on its supports 
and closes the shaft opening almost entirely, thus serving 
as a simple and effective safety device. 

Device fo®* Up Payroll 
By J. B. Moore* 

The accompanying illustration shows part of a device 
lised at the Jimulco Mining Co.’s property in Mexico, to 
reduce the work of making up the payrolls at the end of 
the month. 

On each edge of a sheet of paper the number of days 
in the month from 1 to 31 are indicated, and in between, 
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Board and Indicator for Computing Wages 

in five columns, are shown the earnings for any number 
of days at the different rates of wages paid. This paper 
is attached to a board arranged for the purpose. On a 
narrow strip of sheet-iron, the different rates of wages 
are printed in position to come exactly over the proper 
columns. This strip has two small lugs near its ends, 
which pass through slots cut in the board and are attached 

to endless cords on the back of the board. The cords pass 
around two rollers fixed as shown. 

The board is fastened upright at the back of the time¬ 
keeper’s desk so that the lower roller is below the desk. 
From this roller another endless cord passes around the 
shaft of a small crank placed near the corner of the desk 
in easy roach of the occupant when he is writing. 

♦Chief engineer, Bristol Mining Co., Crystal Falls, Mich. •Globe, Ariz. 
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By turning the crank, the sheet-iron strip can be moved 
to the proper number of days, as shown in both right- and 
left-hand columns, and the amount indicated below the 
proper rate will be total earnings for that number of 
days. 

By making the colors of the figures from left to right 
rdternately red and black, and having red ‘‘rates” come 
over black “earnings,” any confusion in looking up 
.‘imounts is avoided. 

The Lyon Mountain mine, of the Chateaugay Ore & 
Iron Co., in northeastern New York, has been opened 

for many years on one of the great low-grade iron deposits 
of the country. The mill heads have recently been run¬ 
ning about 28%; the concentrates, something over 60%, 
Avith remarkably low phosphorus and sulphur. It is com¬ 
monly stated that the whole deposit contains 500,000,000 

tens of 30% iron ore. 
The description of a proposed scheme of development 

and the accompanying drawings are taken from the Iron 

Trade Review, Apr. 2, 1914: 
The mine has been Avorked for a depth of 700 to 900 

ft. A-ertically, and for about 3000 ft. along the surface. 
The aA'erage dip of the deposit is 60° to 65°, but in the 
western portion it flattens to about 45°. Room-and-pillar 
methods of mining haAe heretofore been folloAA'ed. Tlie 
]‘roblem of continuing the operation in depth necessitated 
the adoption of some iicav method. It has been decided 
to sink an inclined shaft at 63° for 1200 ft., the shaft 
ultimately to be extended to 1800 ft. and perhaps 2400 
ft. The results of diamond drilling indicate Avith rea¬ 
sonable certainty an orel)ody containing 12,000,000 to 
15,000,000 tons, Avith a thickness up to 200 ft. in places, 
and an aA’erage AA'orkable Avidth of 24 to 40 ft., .some por¬ 
tions pinching doAvn to 12 or 14 ft. 

The neAv shaft Avill be concrete lined and Avill haAe four 
compartments, three hoisting compartments, each 5 ft. 
6 in. wide l)y 6 ft. 6 in. long, and a ladderAA’ay and pipe- 
AA’ay compartment 4 ft. 3 in. by 6 ft. 6 in. Taa’o compart¬ 
ments Avill be used regularly for skip hoisting, the third 
for auxiliary purposes; Avhile, at the time of changing 
shifts, double-deck man cars Avill be substituted for the 
skips. The man cars Avill be provided Avith safety catches 
running on timber guides, and the.se timber guides Avill 
also act as back rails to prevent the skips from derailing. 
Levels Avill be established at eA’ery 300 ft. in the shaft, 
and crosscuts driA’en to the A’ein. The stopes Avill be 
opened out and Avorked on a shrinkage system, all ore 
being loaded by gravity into mine cars and electrically 
hauled to the .shaft bins. The bins Avill be equipped Avith 
auxiliary measuring pockets. There Avill be a 100-ft. 
headframe over the shaft collar, containing a crushing 
plant, consisting of a 24x36-in. Blake crusher, a Gates 
gA'ratory, and a ])air of Anaconda rolls, by AA’hich all the 
hoisted product Avill be reduced to IV2 in- for tran.sporta- 
tion to the mill. Tlie improA’ements Avere based on an 
ultimate hoisting capacity of 3200 to 3600 tons per 24 
hr. The headframe, cru.sher house, hoist, and other 
accessories Avill be designed to handle this tonnage Avhen 
it is necessary, but since the capacity of the mill is less 
than 1000 tons at present, the motors driving the hoist. 

as AA’ell as the skips, Avill be designed to handle about 1600 
tons per day. The present concentrator capacity Avill be 
increased to 1500 tons by the coarse-crushing plant in the 
headframe. It is estimated that about a year and a half 
or two years of dev’elopment Avill be required to raise 

the underground capacity of the mine from 1500 to 3000 
tons per day. Ultimately, a neAv mill will be required. 

[The beginning of this neAv Avork at Lyon Mountain is 
a matter of congratulation, inasmuch as this great deposit 
has been treated heretofore in a most niggardly manner. 
The designs for the shaft and .stations, as shoAvn in the 
accompanying draAvings, present features of interest. We 
a.ssume that the engineers in charge carefully considered 
the question of vertical or inclined shaft, and that the 
choice of an inclined shaft is ba.sed on good reasons. 
XcAv inclined shafts are rather unusual today at this 
high angle, at least outside of the iron industry. The 
most noteAvorthy point in the design as shoAvn is the 
provision for an air- and man-Avay on the levels. We 
had understood that the ventilation at Lyon ^lountain 
Avas admirable, and the reason for the construction of 
this airway is not altogether apparent. It is a fact, hoAv- 
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ever, that Aentilation of metal mines is receiving increased 
attention, and more and more elaborate systems of ventil¬ 
ation are likely to be Avorked out. There is this to be 
said, that the separation of the maiiAA’ay and the haulage- 
Avay on the main levels aifords sjilendid ])rotection to the 
men, and, as a safety measure, is highly desirable.— 
Editor.] 

ainicS Motor 
The motors of the centrifugal pumps used by the Penn 

Iron Mining Co. have AA’ound rotors Avith a device for 
short circuiting the secondary current and relieving the 
brushes from Avear by lifting them from the rings {Rxdl. 
A. I. M. E., February, 1914). These pumps A\'ere rated 
at 900 gal. per min., and that Avas about the quantity of 
Avater that they handled at fir.st. Soon after the quantity 
to be pumped increased to 1100 gal. per min. This Avas 
too much for one pump and not enough for tAVo, so that 
it Avas necessary to start and stop one nump frequently. 
As this quantity of AA’ater continued for some time, it Avas 
found that by increasing the speed of the generators at 
the falls from 60 to cycles per sec., the pumps AA’ere 
each capable of handling from 1200 to 1300 gal. per min. 
This overloaded the motors, hoAvcAcr, and after running 

for a considerable time it Avas found that the insulation 
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had been baked until it was brittle, which made trouble 
when it became necessary to repair the windings. A 
dropping off in efficiency will also overload the motor, so 
that it is well to have centrifugal-pump motors of a larger 
size than the specified head and quantities under normal 
conditions call for. 

Aira Smipipovedl of 
Oife 

By Wilbur E. S.vxders* 
111 mining and metallurgical operations, bins are em¬ 

ployed for pur])oses of collection and of distribution, is 
receptacles within which materials may be collected, 
wherein reserve materials may be stored and from whicli 
such reserves may be drawn as required. The important 
functions of bins may therefore be summed up as tho.se v)f 
storage and the delivery of materials. The two general 
types of bins are the flat bottom and the inclined bottom. 

livered material will be deflected and discharged through 
the chute. With material thus rolling or sliding upon 
similar material in its discharge from the bin, the effects 
of shock and abrasion are minimized. 

The slope of the inclined plane EC will vary with the 
angle of repose of the material in the bin. Fluent ma¬ 
terials will flow readily at a relatively low angle, while 
others will discharge only at a steeper angle. Material 
of a clayey wet nature may stick so that only excessive 
weight of overlying material will force it to discharge 
and even the bin may become all but clogged. 

The material stored as reserve within the triangular 
space EEC, since it can be shoveled out, is available for 
use in the mill if the supply to the bin should cease. 
Tilts is a characteristic of the flat-bottom bin, of great 
importance in emergencies. It is counterbalanced, how¬ 
ever, by the fact that when such a reserve is once shoveled 
out, it must be replaced before the bin can again auto¬ 
matically deliver material. 

Fig. 2 

-VXD Sectioxs of Bixs of Differext Types Di.vgr.vms 

& HiN. JOw«NAL 

In Fig. 1, AECD represents the outline of a flat-bot¬ 
tom bin in vertical cross-section. It will be noted that it 
is e.s.sentially self-contained, its frame being supported 
directly upon the solid bed or sill parts. This type is un- 
(luestionably the simplest to construct, the strongest when 
constructed, and of itself, in all respects save that of im¬ 
mediate delivery at the chute, the most satisfactory, being 
per ton of capacity the most economically built, rein¬ 
forced and repaired. 

When filled, the upper surface of the material will have 
“coned” to approximately the outline FGIII, when the 
entire cubical contents of the bin will be available for 
the storage of material. Discharge can take place until 
a line EC is reached, coinciding with the angle of repose 
of the material, when delivery will cease. The material 
in the space EEC, will remain in place within the bin as 
reserve or stored material. From the surface EC de- 

•Mining engineer, Sonora, Calif. 

In Fig. 1, AECD may be taken to represent a cross- 
section of an inclineil-bottom bin. The inclined-bottom 
bin is fundamentally less securely foundationed than is 
the flat-bottom structure; is essentially unstable, in that 
it represents a wedge supported on edge. Its construc¬ 
tion presents difficulties that can be overcome only by 
using an ample factor of safety. Furthermore, the ex¬ 
cessive weight of superimposed material tends to pack 
that within the wedged portion of the bin so hard that it 
presses against the front parts of the structure and even 
may spring them outward and force them from position. 
The inclined bottom is also subjected to excessive wear 
and breakage by falling material and to abrasion by the 
sliding of the material during its discharge. Repairs to 
the bottom are consequently extensive and expensive. 

The large space, represented by EEC is wasted, where 
otherwise it would be available for a reserve of material. 
The real value of the inclined-bottom bin lies in its 
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movable; it may extend the full length of the bin, or 
may be of a length only sufficient to catch the dumped 
material and direct it to the chute. 

Fig. 3 exhibits one method of applying the leaf to a 
timber bin; simple angle-frames attached to the sill- 
pieces by lag-screws support the device. To these frames, 
spaced at proper intervals, the flooring of the leaf is 
attached, and this flooring is sheathed either with sheet 
steel, or with railroad rails. The surfacing is bolted to 
the timber floor of the leaf, secured by nuts and locknuts 
applied from beneath. Thus the leaf may be repaired 
with little difficulty since all parts are accessible. Fur¬ 
thermore the wearing parts are of relatively small size 
and therefore the expense of making repairs is reduced 
to a minimum. 

facility of discharge, whether it be empty or full. All 
material that is contained or may be dumped, is available 
for immediate discharge except for negligible remnants 
in the corners. 

By the application of a simple device, the favorable 
characteristics of both types of bin may be obtained in a 
single structure with the practical elimination of their 
unfavorable characteristics. In Fig. 2 is shown an in¬ 
clined leaf, shelf or platform, JK, within the bin, ap¬ 
proximately coincident with or at a slightly steeper 
inclination than the angle of repose of the material to 
be handled and placed preferably independent of the 
bottom, front and rear of the bin. Its lower edge is 
far enough above the bin bottom to permit material be¬ 
neath and behind it to be shoveled into the chute. Usu¬ 
ally the leaf alone would properly deliver the material, 
but under some conditions it might become advisable to 
connect it with the chute by a false or removable leaf; this 
false leaf may be removed whenever it is necessary to 
shovel out the stored material. The upper edge of JK 

Coir&ical Dptutm aimd H.eel for 
Co^Ei^terbalaEiice 

The Penn Iron Mining Co. makes a practice of hoisting 
with single skips and balancing them with counterweights 
ill the shaft. A further balancing of the variable rope- 
weight is obtained by using conical drums on which the 
counterweight ropes are wound. These conical drums 
may be driven by direct connection to the hoisting-drum 
shaft or by a rope to the hoisting drum. La/ye and small 

diameters of 
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6.0001 1 
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or Bottom 
Fig. 1. Reel and Drum CouNh'ERUALAXCE for 30()(»-Ft. xop 

Vertical Shaft Fig. 2. Curves Showing Difference in Pulls 

extends far enough to catch all the falling material from In the latter case, it is customary to mount two coni- 
above. drums on the same shaft, driving one from the hoist- 

If the bin be empty, the falling material will flow ing drum and winding the counterweight rope on the 
back beneath the lower edge of the leaf, forming a ether. A variation on this latter plan is installed at one 
pile JCL, over the front surface of which any added ma- of the Republic shafts according to the Bulletin of the 
terial will slide to the chute. This means almost im- A. I. M, E., February, 1914. Here a conical drum and 
mediate delivery of material dumped after the bin has reel are mounted on the same shaft, the drum driven 
been emptied. by a rope from the hoisting drum and the reel used to 

If the chute is closed and dumping is continued, the wind the flat rope of the counterweight. The conical drum 
material will cone up on the floor of the bin and on the has only a small difference in the two diameters. As shown 
leaf, and will then overflow the upper edge of the leaf in Fig. 1, the face has three angles of slope, thus ap- 
so as to fill the space behind and below it. There is proaching a curve and giving a more nearly perfect bal- 
thus no waste space, except that occupied by the inclined ancing. 
leaf and its supports. This method of counterbalancing can be used for a 

The leaf JK can be readily applied to any flat-bottom depth of 3000 ft., in which case the balancing effect is as 
bin already constructed. Since before any great mass shown in Fig. 2. It will be noticed that there is a con- 
of material rests on the leaf, it will be supported by that stant difference between the two weights, showing a 
which has been forced beneath it, it is evident that it will close balancing. This difference is necessary to allow the 
not have to support any extraordinary weight and need skip to descend without the application of power. The 
not be of extraordinary strength. It must, however, be weights cn which the curves are constructed are; 
so constructed as to withstand the impact of falling ma- hoisting rope 9000 lb., %x2i/^-in. flat counterbalance 
terial and abrasive action. It may be constructed as an rope, 5100 lb., skip, 7600 lb., balance, 8400 lb., load of 
integral part of the bin structure or may be made re- ore, 12,000 pounds. 

EN&.ec.rim JOURNKb 

tHOaiH'fl JOURNAL 
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Mol<^ PI&tlTorm £ot* 
F^rs^ace 

The tilting furnace for making bullion bars has come 
into wide use, but one of its drawbacks has been the dif¬ 
ficulty of pouring from a full crucible into a mold set on 
the ground or on a stationary platform. Due to the fact 
that the crucible lip is constantly changing—lowering— 
during the pouring operation, the distance between cru¬ 
cible lip and mold at the beginning of the operation is so 
great that splashing and loss ensues. Several devices 

Mold Platfohm for Tilting Furnace 

have been brought out for maintaining a constant, short 
distance between the two, one of which has already been 
described^ in the Journal. Another now in use at the 
Alaska Treadwell Gold Mining Co.’s mill is illustrated 
in the accompanying drawing. It is a carriage mounted 
on wheels, so as to be movable from one furnace to an¬ 
other. The height of the mold is regulated at will by a 
long lever, ensuring the maintenance of the mold close to 
the crucible lip. The drawing shows the construction of 
the machine and indicates the method of operation. 

§moRe»FI^e IRoof Com^str^ction^ 
The replacement of the roof of the main smoke flue of 

the Washoe works at Anaconda, Mont., is now about 60% 
completed. This roof is of sheet steel, about in. thick. 
The old roof was riveted. Water got in around the joints, 
and in connection with the sulphur gases, dust, etc., badly 
corroded not only the roof, but also the supporting 
I-beams. In laying the new roof the joints are being 
made airtight and watertight by oxyacetylene welding. 
About eight miles of such welding was required for the job. 

»Apr. 19, 1913. 

Treatmes^t of Complex 
Silver Ore 

A great many efforts have been made to And a cheap 
process for treating high-grade silver ores which contain 
metallic silver in addition to compounds of other metals 
and elements. The ores of Cobalt, Ontario, are usually 
considered an example of such material, and it is a fact 
that they have formed the stimulus for research with the 
object of finding a cheaper method than by cyanide, and 
in addition, one which would provide for the recovery of 
the nickel, cobalt, arsenic and perhaps copper. 

Upon the basis of Cobalt ores, Oscar Dyckerhoff, of 
Karlsruhe, Germany, has devised a process, founded upon 
chloridization, which he believes will satisfactorily com¬ 
ply with technical and economical conditions. A simple 
chloridizing roast, with addition of salt, is a failure 
when large quantities of silver are present, but Dycker¬ 
hoff has found that it is entirely practicable if clay or 
loam be added to the mixture of ore and salt. When this 
mixture is roasted, a decomposition occurs, with the for¬ 
mation of sodium silicate and liberation of chlorine or 
hydrochloric acid. The chlorine attacks the silver, while 
the alumina and the undecomposed clay, used in excess, 
absorbs the silver chloride and allows the hydrochloric 
acid to attack and further chloridize metallic silver. 

The salt decomposition occurs at a bright-red heat, 
but at low-red heat the process is incomplete. In order 
that the loss of silver shall be reduced to the lowest 
possible point, the roasting heat should be kept as low as 
possible, and a further addition to the ore mixture is de¬ 
sirable of some material which will induce the reactions 
and complete them at low-red heat. Pyrites or sulphur 
and metal oxides have been found to fulfill the condi¬ 
tions. The addition of the pyrites musr be based not 
only on the requirements for salt decomposition, but 
also on those of the cobalt, nickel and lime in the ores. 
The cobalt and nickel must be brought, through roasting, 
into such form that they can be dissolved by the dilute 
acid produced by the absorption of gases from the roast¬ 
ing furnace in the usual absorption towers. This form is 
the basic sulphate, as it is obtained by roasting the ore 
and mixed compounds. Since the sulphides of nickel 
and cobalt begin to decompose into oxides at 600° C., 
the temperature may not exceed about 580° C. 

If a temperature of about 750° were used during the 
roasting, at which temperature the chloridizing of silver 
would be complete, even without the aid of pyrites, the 
extraction of nickel and cobalt with weak tower acid 
would be impossible. On the other hand, a temperature 
of 580° C. is sufficient to decompose again completely 
the ferrous sulphate formed between 400 and 450° C., 
while the ferrous sulphate formed acts as an oxygen car¬ 
rier very favorably on the sulphatizing of the cobalt 
and nickel and also on the conversion of the arsenic to 
sodium arsenate. The addition of pyrites is further to 
convert the calcium carbonate into calcium sulphate; 
this change being produced by double decomposition with 
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For the clay used as an addition, there may be substi¬ 
tuted wholly or in part loam, or sand containing clay or 
marl. In the case of ores poor in silver, pure sand may 
be used instead of clay. It is also possible to substitute 
wholly or in part for the clay siliceous minerals contain¬ 
ing aluminum and iron; for instance, the so called fullers 
earth. As an example of the gradual extraction, there 
may be given the results of two experiments made by 
roasting in stages. In both series there were in all, four 
roastings. In the first series only the silver was extracted 
with dilute ammonium, without respect to the extraction 
of nickel and cobalt; in the second series nickel, cobalt 
and arsenic were first extracted by means of acid water 
(5 volumes per cent, of concentrated hydrochloric and 
5 volumes per cent, of concentrated sulphuric acid), and 
then the silver was extracted by means of a solution of 
sodium thiosulphate of 5% strength. 

RESULTS OF THE SECOND SERIES OF ROASTING IN STAGES—SIL¬ 
VER, COBALT AND NICKEL EXTRACTED AFTER THE 

SEVERAL ROASTINGS 

I. Roasting 7,52% CO+Ni and 12.64 Ag. = 75.85% 
II. Roasting 2.77% C()-(-Ni and 3.10% =18.603 

III. Roasting 2.39% CO-I-Ni and 0.72% = 4.32% 
IV. Roasting 1.10%, CO-l-Ni and 0.156% = 0.934 

13.78% CO-|-Ni and 16.619% = 99.707 leaving in the residue 
4.30% CO+Ni and 0.048%, = 0.29 

In the table, the values left in the residue are calcu¬ 
lated on the values in the original ore under treatment. 
In these experiments the residue contained 1.3% of ar¬ 
senic so that about 95% of the total arsenic was recov¬ 
ered. The proeess has been patented in the United States 
under Xo. 1,085,675. 

the sodium sulphate formed during the roasting from 
the common salt, the calcium being transiently present as 
calcium chloride in the mass being roasted. 

'J'he sodium chloride being reproduced, the decompo¬ 
sition begins again to continue so long as calcium car¬ 
bonate and sulphur dioxide (from the pyrites) are pres¬ 
ent. The simple final result of the several reactions which 
occur is that all the silver, free and combined, is con¬ 
verted into chloride; cobalt and nickel arc in greater part 
present as basic sulphate; all lime is couverted into sul¬ 
phate. The greater part of the arsenic remains as sodium 
arsenate, together with sodium sulphate in the roasted 
mass, and is dissolved by the tower acids; another small¬ 
er part passes away as arsenious acid with the furnace 
acids and is caught in the ab.sorption towers. The fur¬ 
nace gases contain hvdroc'hloric and sulphuric acid be¬ 
side a little chlorine; they are recovered in condensing 
towers of usual construction and are then used as tower 
acid for extracting the cobalt, nickel and arsenic. 

RESULTS OF THE FIRST SERIES OF ROASTING IN STAGES—AMOUNT 
OF SILVER EXTRACTED AFTER THE SEVERAL ROASTINGS 

I. Roasting 11.34 per cent. = 67.54 per cent, of the total silver. 
II. Roasting 5.38 per cent. = 32.06 per cent, of the total silver. 

III. Roasting 0.052 per cent. = 0.31 per cent, of the total silver. 
IV. Roasting. . 

16.772 per cent. = 99.91 per cent, leaving in the residue 
0.016 per cent. = 0.09 per cent. 

Since by a single roasting only some 11-12% of silver 
can be extracted, the roasting must be repeated when ores- 
which contain more than about 10% of silver are under 
treatment, so as to extract by stages an ever-decreasing 
percentage of silver, until there is only a small amount 
left in the residue. It is also found that when such large 
proportions of chloride of silver are formed in the ore, 
a leaching operation must follow each roasting, and fur¬ 
ther that it is better to dissolve first the cobalt, nickel 
and arsenic (the last as sodium arsenate) by means of 
the tower acid and then to extract the silver chloride 
with sodium thiosulphate or ammonia; the dried resi¬ 
due from the leaching is mixed with a fresh quantity of 
salt, pyrites and clay, and again roasted. 

Instead of pure iron pyrites, poor sulphur ores, in 
which the sulphur has hardly any value for other pur¬ 
poses, may be used, and even ores of this kind which 
contain a more or less high content of copper. The cop¬ 
per sulphide is in this case roasted to copper chloride and 
extracted by the tower acid. The combined leaching 
liquors containing the cobalt, nickel and arsenic, in the 
event of their containing copper derived from the ores 
or from the additions which have been made, are mixed 
in the cold with calcium sulphide or sodium sulphide, then 
separated from the precipitated copper sulphide, tb'-n 
treated with fresh ore containing calcium carbonate, so 
as to neutralize the free acids present (this ore is after¬ 
ward added to the mixture to be roasted), and thin 
treated with calcium sulphide or sodium sulphide to pre¬ 
cipitate the cobalt and nickel. The remaining liquor, 
which contains sodium arsenate, as well as sodium sul¬ 
phate, is evaporated to crystallization for the purpose 
of either recovering the salts as such, or after further 
treatment with suitable substances. The combined silver 
liquors obtained from the several stages of the roasting 
are mixed with a solution of calcium sulphide or sodium 
sulphide in due proportion. The precipitated silver sul¬ 
phide is brought into the form of metallio silver, and the 
regenerated liquor is returned to the process. 

of the total silver, 
of the total silver, 
of the total silver, 
of the total silver. 

Simple Stipoira^ TsvEble 

By L. L, Wilcox* 

The accompanying illustration represents a drafting 
table which has given excellent satisfaction for the past 

Boards 
*.-S7Z.-10-0-'-..>: ,/• - 

‘ S'Dia “?? 1 i De+oil of 
5:^1==;:-^-^Drawer —'- 

Substantial Dhafting Table fob Mine ]\rAPS 

four years in the Gilbert office of the Republic Iron & 
Steel Co. 

It has a white-pine top made of ll/^x2l^-in. strips 
laid edgewise to avoid warping so far as possible and 
also to afford sufficient thickness to dress the top if nece.s- 
sary. Along each side between the first and second strijts 
is a slot through which the maps and drawings can be 
passed. This prevents creasing the maps, which may hap¬ 
pen when they project over the edge and someone leans 
against them. The frame is of oak, designed so as to 
give a maximum amount of room between the foot rest 
and the top, there being only a lV2-in. oak strip helow 
the top. The drawers are supported on iron slides and 
are so arranged that not only can they he opened from 
either side, but they also allow the draftsman to push 
them well away from his knees, no matter on which side 
of the table he may wish to work. 

Chief engineer, Mlssabe range mines, Republic Iron & Steel 
Gilbert, Minn. 
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Petecftaosa of 

iKa CtispeSEataoira Bea^dls 

In a recent jiaper liel'oie the Institution of Mining & 
Metallurgy, ('. O. Bannister and (J. Patehin investigated 
the elfects of the j)latinum metals on eupellation buttons 
and the detection therein. Some of the effects of plat¬ 
inum have long been known. According to Rose, “the 
button is dull and crystalline. If the alloy contains as 
much as 7 to of platinum, eupellation proceeds 
slowly; brightening is obtained only at a high tempera¬ 
ture, and the button a])])ears flattened, and has a rough 
crystalline surface and a gray color. According to Ful¬ 
ton, “When platinum alone or with little silver is present, 
the head from the eupellation (at a comjiaratively high 
temperature) is rough, dull gray, flat, and contains lead. 
If more silver is present, hut less than two parts silver to 
one of platinum, the heads are rough, hat, and have a 
crystalline surface. If more than two parts of silver are 
jiresent, and not over 15, the head aj^proaches more nearly 
the a])pearance of a normal silver head, hut has a more 
steely ai)pearance, and is flatter in proportion to the plat¬ 
inum contained. 

Over hC)% platinum in silver heads ])roduces the char¬ 
acteristics mentioned by Rose*, hut so does palladium, and 
it is necessary to emphasize that the ])latinum beads are 
frosty, ratlnu- than those in which the facets of the crys¬ 
tals are distinctly visible. 

However, under a low-))ower microscope, beads from 
Pt down to have a distinctive appearance. 

The heads are ]>laced under a low-])ower objective hj to 1 
in., after cooling, without sipieezing, hammering cr 
hrushijig. A small ])latform fitted with a ball-and-socket 
joint was designed for this work. 

Below 0.39^ it is difficult to detect the presence of ])lat- 
inum, hut at that point tlie boundaries of the silver crys¬ 
tals begin to become distorted, and a handed structure to 
develop. Rajiid cooling makes little difference. The 
effect of platinum on gold is similar hut less marked. 
Beads containing equal quantities of silver and gold have 
the “frosted surface” appearance caused by over 2% Pt. 

Iridium makes the head more s])herical. Under the 
microscope, the crystal facets ap))ear strongly marked 
with lines crossing one another after the manner of slip 
hands. The marks are ascribed to internal stresses result¬ 
ing from occluded oxygen. The effect due to h.-l% Ir 
is clearly visible. 

Traces of rhodium, as little as 0.004%, cause a distinct 
crystallization in silver heads, different from the frosted 
appearance due to platinum, for the facets of the crystals 
were so distinct as to give the head the ap])earance of a 

cut gem, and when viewed in a ray of light, of a white 

opal. With as much as 0.03% of rhodium the beads spit 

in an uncontrollable manner, and have a tendency to a 

bluish-gray color. Repeated cu|)ellation of these spitting 

bluish-gray beads yields normal silver beads if but little 

rhodium is present, due to its oxidation. 

Gold with 0.'^% Ph has a ruby color, and with 0.8% 
i.s covered with a black film. Ruthenium produces a 
black crystalline deposit at the edge of the bead near 
the bottom, and gives a “single-sided herring-bone struc¬ 
ture” to the surface of the bead. The deposit with 
0.004% Ru is small but distinctly visible to the naked 
(‘ve. Xo increased tendency to spit was observed. 

M bile palladium has practically the same effect as plat¬ 
inum on the buttons, in parting the color of the solution 
gives a reliable test. In the presence of O.fMW)*^ grams of 
palladium, the parting acid becomes faintly yellow in 
(olor, which changes to orange with increase in the pal¬ 
ladium content, and is pinkish by artificial light. 

Osmium produces no effect, according to the authors, 
and osmiridium produces the same effects as iridium. 

In the discussion Dr. T. Kirke Rose called attention to 
the fact that there were two distinct surface appearances 
to buttons, according to whether they had or had not 
hlicked. ^Ir. Bannister’s photographs accompanying the 
original pa])er were all of buttons which had not hlicked. 
.Vnv button which had flashed would show a minute 
frosted structure. Xonflashing had been suggested as a 
])roof of rhodium, ruthenium or iridium in the button. 

II. .1. Rawlins suggested that the authors had not given 
the parting tests their entire due. Platinum usually dis¬ 
integrates the button badly and discolors the gold in the 
first acid. 

I*' 

Sodlitiam Hits’ite as a Rea^ei^t 
for Fotassinsm 

Sodium nitrite is suggested as a reagent for ])otassium 
by ^I. B. Kamm (Hull. .iNNor. des ('him. de Sue. et de 
DisHl.. .lanuarv, IP14. ]>. .'il.')). The reagent is made up 
i f a mixture of tin* following solutions: 

i.\) Sodium nitrite . 220 grams 
Water .'. 400 c.c. 

(H) Cobalt acetate .   113 grams 
Water . 300 c.c. 

to which is added 1<Mi c.c. of acetic acid. This is warmed 
in vacuo, filtered and made up to one liter. 

4'he solution to he tested ought not to contain either 
heavy metals or ammonia. To 100 c.c. is added one drop 

of the reagent, and a few drops of silver-nitrate solu¬ 

tion. Potassium is shown by a yellow or yellow-orange 
precipitate (])otassium-silver-cobalt nitrite). The pre¬ 
cipitate, however, retains silver and soda salts, so that it 
is not suited for cpiantitative determination. Ammonia, 
rubidium, (aesiiim and thallium interfere. 

1^. 

Voltxmetric Determiaatioi^ of 
Vas&sicEium 

Titration of vanadium solutions with permanganate 
after reduction with sulphur dioxide gives a maximum 
error of 0.2%, says F. Halla (Chem. Zeit, 1014, p. 100; 
abstr. Journ. Soc. Chem. Ind., Feb. 16, 1914). The 
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error caused by chloride can be eliminated by adding man¬ 
ganese sulphate. In presence of iron the reduction is ef¬ 
fected with alcohol. The iodometric estimation, involv¬ 
ing the use of potassium ferrocyanide, is reliable. The 
production of pure pentoxide from vanadium oxychloride 
is described; but for ordinary })urposes it is sufficient to 
ignite commercial ammonium vanadate which has beo'’ 
four times recrystallized. 

A Practical aimdl Kcoimomical 

Assas^ Ftmriniace 
By Hugo W. Mii.lku* 

C’ustom assayers who frequently have to fire up for 
single assays, and also mining companies so situated that 
the freight or fuel costs are high, wdll find the assay 
furnace described below, both practical and economical. 
'I'hough it does not differ essentially from the several 
combination furnaces on the market, there are points 
indicated which might be of considerable im])ortance to 
parties desiring an all-round good furnace. Its economy 

Fron't Elevation 

A Home-made 

Crucible to stop 
draff through 
muffle white 
'^eating 

two bricks 

full size bricks 

I'd'PipeJBlg 

hole nvde inhp 
of muffle and 

of installation and operation makes it worthy of consider¬ 
ation. It has the advantage of being clean, and it turns 
out the work quickly on short notice. It may also be 
conveniently used for melting small lots of bullion 

rapidly. 
The accompanying sketch will be sufficient for the 

building of similar furnaces, as there, is nothing com¬ 
plicated about its construction. The top opening needs 
be only is made by shortening brick 

No. 2 a little. 

MATERIALS NEEDED AND COSTS 

Fire brick, about 70 @ 10c. each, 2Jx4}x9". $7.TO 
Fire clay (adobe mud plus borax or cement will al.so do). 0. .50 
Muffle .5x12x4" hiKh. 1.00 
One challence burner. 12.00 
One lO-ual. tank, pump pipe valves, etc. 22 .50 
One piece IJ-in. pipe aoout 15 in. long. 0.10 

Total (not including about 1 shift labor). $43.10 

The supply catalogs never mention the fact that distil¬ 

late may be used in the different burners. I find that it 
burns as well as gasoline and possibly gives a little higher 
heat. This is quite a saving, as distillate usually costs 
about one-half of what the higher grade gasoline costs, as 
will be shown from the following data obtained in my 
office. The runs were made on different days and started 
with cold furnace. It will give a good idea of the cost 
of the average use of the furnace for assays on ores of 
many different classes where the lead buttons vary in size 
from 8 to 40 grams, and often reouire scorification. 

•Assayer and engineer, Nogales, Ariz. 

operating data and costs 

Number of runs, or times firing furnace.. . . 
Total time using the fuel in burner. 
Total amount of fuel u.st‘d. 
Total number of assays run. 
Totai cost of fuel. 

Hence an average run would be: 
Time to complete a.ssays. 
Numlx'r of ns.says run. 
■Amount of fuel used. 
Cost per assay on small lot of four samples 

Usini? UsiiiK 
Gasoline Distillate 

7 11 
14 hr. 18 hr. 
S Kal. 11 Kal. 

28 44 
$2.60 $2.53 

2 hr. 1.64 hr. 
4 4 

1.14 Kal. l .TO Kal. 
9 cents 6 cents 

Pos.sibilitics by making 10-gram lead 1 nitons with careful watching: 
Time to complete (1 to io assays). 1 hr. 1 hr. 
Fuel us<>d as per above assays average. 0 .57 gal. 0.01 gal. 
Number of assays made.. 1 to 10 1 to 10 
Cost per each assay depends on number made.17Jc. to 1 7c. 11c. to 1. Ic. 

For large lots of mine work, say 70 samples p<'r <lay, the cost would l)e: 
Time to run 70 fusions (after experience with furnace). 4 hr. 
Fuel u.s<“d in four hr. 2J gal. 
Cost of fuel, per gab, in Nogales, in large lots 18c. 4.5c. 
Hence the cost i)er assay would lie reduced (for fuel). 0.04c. 

The fiiniiice will hold ten 2()-gram, or nine 30-grain 
crucibles, 'i'he muffle will hold thirty-two 1-iii. or twenty- 

one U/i-hi. cupels. The average time of fusion is from 
20 to 40 minutes, depending on the assay charges, air 
pressure in tank. etc. The arrangement of the crucibles 
in the fusion chamhtu’ if juit in as shown in the diagrams 
will he found convenient in many resjiects: 

10-7-4'n 
9-6-3-1 • 
8-.5-2_a 

door 

burner 
9-6-3 □ 
8-.5-2 
7-4-1 

door 

burner 

The use of a crucihle on to)) of the |)i|)e to shut off 
the draft through the muffle will be found almost essen¬ 
tial in order to have the muffle hot enough to cujiel after 
the first fusion is ready. It is hard to get a door for the 
muffle that is airtight. This crucihle is, of course, re¬ 
moved when cujiellation has hegiin. It is al.<o essential 
to have the liijie c(“meiite(l to the niufl’e to kee)) out the 
reducing atmosjihere of the fuel. 

The ])lacing of a brick on its edge in the fusion cham¬ 
ber will reduce the size of the chaniher to fit the number 
of assays to be made and will thus save time and fuel, 
and not affect the heating of the hack )>art of the mullle. 
The building of a brick hood over the hiirner hel))s to keep 
it heated and get a better generation of gas for combus¬ 
tion. It also jirevents the hiirning back of the burner if 
there is a draft in the room. 

The use of the Challenge burner gives very good results 
with distillate. The other hydrocarbon burners would 
])rohahly answer as well, but not having tried them, am 
unable to say what results would be obtained. I find 
that if I have an air sjiace in the tank, equal to about 2 
gal. of fuel and no leaks in the pipes, by pumping the 
pressure to 45 lb. ))er sq.in. I will have enough to make 
one run of assays or one houPs u.se of the burner. This 
is not as inconvenient as is often thought by tlm.-^e preju¬ 
diced to the use of gasoline. 

I(odlimetls*y of Aipseiniics Coppeir* 

aira<dl Sroim 

At the annual meeting of the Society of Public An¬ 
alysts, a paiier was presented by G. 1). l.ander and J. d. 
Geake on the above subject. They conclude that cupric 
and ferric salts do not liberate iodine from potassium 
iodide in the presence of rochelle salt and sodium bicar¬ 

bonate. The quick volumetric process of Curry and Beans 
for arsenic-co])per mixtures is based on this fact. The 
authors extended this method in the cases of copper and 
iron. Cuprous salts were oxidized by iodine in the pres¬ 
ence of tartrate and bicarbonate, hut in the case of fer¬ 
rous salts this reversed action was incomplete. 
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I Metolltar^lc^l Macl^inery I 

Poipy ClassilSeirs foB* Copper 

A recent development in leaching is the ii)stallation at 
the Butte & Duluth Copper Co.’s i)lant, Butte, Mont., of 
a series of specially designed Dorr classifiers for the 

leaching of copper ores. 
The manner in which the series of machines was in¬ 

stalled is illustrated in the accompanying drawing. 

I'he first installation consisted of five Dorr classifiers in 
scries, hut instead of using the ordinary steel tank, wood 
tanks were used for the classifiers, and their scrapers and 
stringers were built of acid-pro<jf material. Later two more 
machines were added to this series. P’ive machines for a 
second series were then designed, hut these were 8 ft. 
wide and 80 ft. long, as shown in the illustration. This 
series will handle several hundred tons of material per 
day. The first series of 4i/^-ft. machines handles between 
100 and 200 tons per 24 hours; the extraction being about 

85 per cent. 

prevent Htpjid from shpping oner 

P.\RT OF -v 5-Deck Dorr Classifier Ixstallatiox 

Leaching in tanks was practiced before the installation 
of the Dorr classifiers, but gave a much lower extraction. 
The period of contact of the solution with the material 
in ])assing through the first series of classifiers was ap¬ 
proximately 40 minutes, and the machines took only 
8% hp. for operation. Wear on the scrapers has ]>roven 
inconsiderable, as far as cost is concerned, during the 
five months they have operated. On account of the short 
period of contact in the Dorr classifiers, it is understood 
that there is not so much aluminum and iron going into 
solution, which is a decided advantage over leaching in 
tanks, because due to the long period of contact in the 
tanks, a large amount of iron and aluminum would go 
into solution, which we understand gave trouble in the 
electrolytic precipitation of copper. 

The ore for treatment in the classifiers is ground to 
approximately 10-mesh, and is mixed with approximately 
four times its weight of 8 to 10% sulphuric-acid solution. 

The whole of the slime and the solution from these ma¬ 
chines will be run to an acid-proof Dorr thickener. While 
the use of Dorr classifiers for this purpose has been con¬ 
sidered before and some practical work done on it in tbe 
East, Captain Wolvin and Mr. Sherwood are entitled to 
the credit for having put it to this work. 

HooR Steel Tapes 

A simple and apparently effectual device that will en¬ 
able one person to do certain kinds of measuring with 
steel tapes, is being sold by the Lufkin Rule Co., Sag¬ 
inaw, Mich. The operation of the attachment, which 

The Hook with I'vpe ix Position 

consists of a nickel-plated hook having a serrated face, is 
evident from the sketch. The hook is designated 
for 1/4- or %-in. wide tapes that measure from the end 
of the ring, the latter being slipped between the flat 
s])ring and the point of the hook, and into the slot at the 
back. When so inserted and used, the hook grips the end 
of the article to be measured and the zero point falls 
exactly at the inside of the hook. 

Balasuced ImpelleB* for Sand 

While the introduction of sand pumps was a step for¬ 
ward in the lifting of solutions carrying solids of varying 
size, their use has often been attended with some trouble¬ 
some features. Among the latter, the most prominent, 
perhaps, was the excessive'jfeirust from the impeller, for 
heads over 30 ft. This Suited in loss of power and 
caused a leak around the shaft, through the stuffing box, 
which in turn rapidly cut the stuffing box and the 
shaft. The Traylor Engineering & Mfg. Co., Allentown, 
Penn., has developed what it calls a balanced impeller, 
for use in its sand pumps, and which is designed to over- 
(ome these difficulties. This impeller has slots in it, near 
the center, which permit the solution to pass through it 
and thus to equalize the pressure on each side. The 

vanes are cast on the impeller in such positions that 
when rotating, they help to deflect the water or solu¬ 
tion into and through the slots, the latter having edges 
beveled in the proper direction to aid in this purpose also. 
It is claimed that the result of this design has been to 
remove the thrust on the impeller and to make unneces¬ 
sary the use of a thrust collar or thrust bearings. The 
pumps containing these impellers remain single suction 
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pumps, as before, but the suetion action on each side of 
the impeller is the same, resulting in the stuffing box 
being used to keep air from entering the pump, and not, 
as before, to keep the solution from getting out. 

In the pump itself, some improvements have also been 
made in the method of holding the linings in place. The 
latter are now held and adjusted by setscrews from the 
outside, instead of by bolts, making it possible to cast 
the liner castings without any openings in which sand 
might eddy. At the Anaconda concentrator, the following 
pumps with the balanced impellers are being installed: 
Six 6-in., 2-stage, lined pumps, each direct-connected to 
100-hp. motors, and four 6-in. duplex pumps, direct- 
connected to 7o-hp. motors. The 2-stage pumps are at 
work against an actual head of 90 ft., which may amount 
to 100 ft., including frictional head. The duplex pumps 
will work against a head of practically 50 feet. 

5 lb., and the total weight of the transit, its leather-cov¬ 
ered box, which is wjuipped with shoulder straps, lock and 
key, and the tripod, which collapses to about 22 in. long, 
is about 14 lb. This includes the accessories, such as 
plumb bob, sight glass, etc. 

The level is of ap))roximately the same proj^rtions as 
the transit, having a telescope 6V2 bi. long, with erecting 
eyepiece; the ])ower is 16 diameters. The wc'iglit of this 
instrument alone is 21/4 lb.; with its 7%x6x4-in. ma¬ 
hogany box and accessories, tlu' weight is 5 lb. Tbe 
transit tripod, having a standard head, can be used with 
both instruments, and when the entire outfit is placed in 
a 24-in. suitcase, which is also furnished by the Gurley 
company, the total weight is under 25 lb. Sight and level 
rods, collapsing to approximately .3 ft., are also obtainable, 
and are easily carried in separate canvas cases. These in¬ 
struments are moderate in price and the workmaii'^hip 
that goes into them is the same as that in the most ex¬ 
pensive machine made by this company. 

Suitcase Showing Transit and Tripod Packed with 
Space for Level 

pod, besides having room for a number of the usual ac¬ 
cessories, the whole enabling him to do work with as great 
accuracy as is desired. The combination is the product 
of the W. & L. E. Gurley factory, at Troy, N. Y. The 
transit included in this outfit is known as the Explorers 
transit, a high-grade instrument and standard except as 
to size and weight. 

The telescope has a power of 16 diameters, is 6^^ in. 
long, is fitted with platinum cross- and stadia-wires and 
will focus on an object 3 ft. from the center of the in¬ 
strument. The vertical circle is 4 in. in diameter, is 
graduated on sterling silver and is read to single minutes 
by one double vernier. The compass needle is 2% in. 
long. The horizontal limb is 4 in. in diameter, has the 

It is now possible for the engineer on exploration work, 
or for the consulting engineer on an examination, to take 
with him, in a suitcase, a standard transit, level and tri- 

Tlhe MacMim^dl Dries* 

The Macklind drier is a machine devised for drying 
pigments. It consists of a table of 40 sectors, set in a 
circle, and heated from below by live steam. Over tiiese 
passes a spider carrying various devices which distrinuu 
the sludge, remove the moisture and remove the dried 
material in turn. 

General View of the Drier 

A feeding table, making about 300 vibrations per min., 
feeds the sludge to each sector in turn as the spider re¬ 
volves clockwise. A succession of hoods follow this and 
remove the vapor formed as the sludge is heated by the 
steam. Behind these is the removing device consisting 
of scrapers, brush and screw conveyors, by which the dried 
material is taken from the table and carried to the receiv¬ 
ing hopper. This removing device is inclosed in a tight 
steel case and kept under suction so that no dust can 
escape. 

graduations in silver and is read to single minutes by two The machine weighs 80,000 lb., and has a minimum 
double, opposite verniers. The transit itself weighs about diameter of 30 ft. There is 414 ft. of drying surface. 
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The maximum temperature at wliich the machiue oper¬ 
ates is F., eorrespoudiug to 90 lb. of steam. It is 
(Iriveu l)y three direet-eurreut motors, of 5, 3 aud % hp. 
The time for drying varies from 1 to 3 miu. Material 
(ousistiug of 50% water aud 50% solids, or 40% water 
aud C)0% solids eau he handled, hut the water should 
lie ill all eases at least 40%. One man attends to all 
the operation of the drier. 

To Collector, 

f-Wp \^6creYC .^ab/e^ /C ^ I I ^^<5^ [icoryeoor i /&teomOot\ y^teamOuf 

L^ ■" ^ (V/- > f 
-^ymcr^^natenaiDruinff^'- A • 

SlX'TION THROUGH THB SECTORS AND REVOLVING 

Apparatus 

Advantages elaimed for the maehiue are its high etfi- 
cieuey, 75% of the heat in the steam being used for re¬ 
moving the moisture from the sludge, the fact that it 
creates no dust, its continuous operation and its sim¬ 
plicity. The maehiue is built by the Sherwin-Williams 
Co., Cleveland, Ohio. 

A. Hew Lrevel 
A new level, known as the “Lo-Set” dumpy level, is 

being made by the Hanna Mfg. Co., Troy, X. X., for 
which a number of advantages are elaimed. As its name 
implies, it is of low construetion and compact, tending 
toward rigidity and accuracy, and affording considerable 
protection to the spirit level. The bar of the level is 
round and hollow, the upper portion is integral with the 
lower, and the spirit level is completely incased, except 
for the ))ortion where it is read. Because of this construc¬ 
tion, the level is said to offer less resistance to the wind 
and to possess great strength. With fewer parts than the 
“Y” level, the adjustments are claimed to be less liable 
to derangement, and although a precise instrument, it is 
capable of much rough usage. The telescope is 18 in. 
long, is ])rovicled with a dust guard to the object gla.ss 
slide, and the whole instrument, above the leveling head, 
is finished with cloth. The total weight of the instru¬ 
ment is 101/4 11). The Hanna company is also making 
now a full line of transits, from the light mountain type, 
weighing 10^ lb. up through the heavier engineer’s and 
surveyor’s instruments. Included in these is an explorer’s 
transit, costing $100, and weighing 61/2 lb. The stand- 
aids of this transit are cloth finished. 

Eng SiVIin Journal A Hew Tappet®DB*ive» Ore 
Feeder 

This feeder retains the revolving disk and stationary 
plows of the well known challenge type, while the im¬ 
provements affect principally the operating mechanism. 
The number of parts is reduced compared to the usual 
mechanism, and the wearing parts are such that they can 
be made by any good blacksmith. There are no gears, 
cams, clutches, pawls and ratchets, shoes, delicate springs, 
or other troublesome parts. Only one heavy spring is 
used. 

The monkey-wrench type of grip gets its name from its 
similarity to the monkey-wrench when applied to Iho rim 
of a pulley for the purpose of forcibly moving ii. 1'his 

Tappet-Driven Ore Feeder 

ings with adjustable caps. 'Fhe hand screw adjusting the 
range of grip movement has a heavy four-winged check 
nut which may be set with a hammer.. T'he feeder disk 
has a renewable steel wearing plate and the feeder-disk 
shaft is adjustable vertically by a setscrew at its lower 
end. The gate is adjustable in the usual manner. The 
feeder hopper is open at the back with bolt or rivet holes 
suitably Icx'ated along the edges for connecting to the 
sheet-steel or wooden chute from the ore bin. The de¬ 
vice is made by the Denver Engineering Works, of Den¬ 
ver, Colorado. 
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EN6.&Min.Journal 

New 500-Ton Copper Concentrator of the National Copper Co., near Mfllan, Idaho 

Copper minerals are recovered by concentration and Rotation, a high extraction being made. 

A Recentt.y Made View of the Grounds of the Panama-Pacific International Exposition at San Fran* 

The white dome is on Education Bldg.; the similar unpainted dome to the right is on the Liberal Arts Bldg.; next to right. 
built; next dome is on Transportation Bldg.; and 
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PoiiTAL OF National Coppkr Co/s 4800-Ft. Tunnel and New Camp Houses in Deadaian’s Gulch near 
Mullan, Idaho 

The electric railway connects the mine with the mill in the Cceur d’Alene Valley, three miles away. 

^ ^ ^ X 

r--* » 

■©19(4 by Panama P'jcific International Exposition Co. 

' fsr^ 

tNG.&MlN.JOOKhAL 

CISCO FPOAI THE SoUTII SiDE OF THE GROUNDS, SHOWING StEEL DoAIE OF RuiLDING FOR HORTICULTURE AT LeFT 

in distance is dome of Food Products Bldpr.; the next building to the rigrht is Alanufactures Bldg., on which dome is not ye‘t 
one at extreme right on Varied Industries Bldg. 
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Sot&tlhi Africaim l^aBsor 

London Goimjkspondknck 

The Soutli African labor fashions have an interesting 
history. In 1002, Mr. Greswell was struggling inelfeet- 
ually to work the Milage Main Reef mine with white 
labor only, and to persuade others to try the same experi¬ 
ment. This proved a failure and in 1904, as there were 
not enough Kafirs to meet the recpiirements of the mines, 
40,000 indentured Chinese laborers were imjiorted. How¬ 
ever, the Radical party at home successfully engineered 
a big outcry against the Chinese on the ground that they 
were slaves, probably the most ridiculous ground on 
which a general election was ever won, so the Chinese 
were sent back on the conclusion of their contracts. Now 
efforts are being made to improve the status of the Kafir 
and give him more responsible positions, in other words, 
to increase the ratio between blacks and whites, as it is 
quite frequently the case that the white boss receiving 
aliout 10 times the wages of the Kafirs he is superintend¬ 
ing, knows less of the work than many of them. Xaturally 
enough, this policy is approved by the shareholders, but 
is highly unpopular with the white labor unions. 

Importasit 

By Albert G. Wolf* 

Several laws relating to mines and mining were passed 
by the Xevada State Legislature of 191,3. A brief sum¬ 
mary of the most important of these laws is given here 
from which it will be seen that their object is the protec¬ 
tion of the life and health of the miner. 

Passageways connecting contiguous mines must be kept 
free from doors and bulkheads, and the right to use such 
outlets in case of accident must be granted. Doors may 
be placed which can be (piickly opened or readily broken; 
in the latter case the necessary tools must be kept near at 
hand in a consj)icuous place. 

All machine drills or boring machines used in stoi)es 
or raises must be ecpiipped with sprays, water jets or some 

device equally as good for allaying dust. Water sup¬ 
plied to sprays or jets must be free of pollution by organic 
or other noxious matter. When means of ])reventing 
escape of dust are supplied, it is unlawful for anyone to 
run drills or boring machines in raises or stopes without 

their use. 
All chutes in mines or ore houses must be eipiipped 

with sprinkling devices to allay the dust. This does not 
apply to chutes in the open air, or to mines employing less 
than 10 men. The in.spector of mines may exempt any 
mine where such an installation is impracticable. 

Ga.soline may be used underground only as follows: 
Gas engines of not more than H hp. may be operated not 
more than 100 ft. below the surface, provided the exhaust 
is into a pipe leading to the surface, or they may be oper¬ 
ated to a depth of 250 ft., if an exhaust fan is attached to 
the pipe which leads from the exhaust of the engine to the 
surface. All gas-engine installations underground shall 
be subject to the approval of the inspector of mines. 

Xo sinking or other work may be done in vertical 
shafts at a depth of more than 350 ft. unless cages, skips 

♦Mason, Nevada. 

cr crossheads used in hoisting and lowering employees are 
provided with safety a])pliances and iron bonnets. Safety 
apparatus must be securely fastened to cage, skip or cross¬ 
head, and must be of sufficient strength to hold it when 
loaded. Where a safety crosshead is used for any other 
l)urpose than sinking, it must be equip})ed witli gates 
as i)rovided by law for cages. When a skip is used for 
other than sinking purposes, ])latforms for men to stand 
on when being hoisted or lowered must be placed in the 
skip not less than 4 ft. from the top thereof, and an over¬ 
head bar must be provided for men to hold to. When a 
crosshead is used without safety api)liances in a shaft less 
than 350 ft. deep, a platform must be placed above the 
( rosshead for the employees to ride upon. 

It is unlawful to employ in any underground mine, or 

for handling explosives either underground or on the sur¬ 
face, any person who cannot clearly s])eak and readily 
understand the English language, or who cannot readily 
read and understand any sign, notice or list of rules, or 
directions ])rinted in the English language in regard to 
rules of safety in underground mines, or governing the 
handling of explosives. 

I’enalties ])rovided for the violation of these laws are 
fines varying from $100 to $500, or imprisonment from 
30 days to six months, or both, according to the nature of 
the law violated. 

CoKasolidlsitedl Coppes? 

The Xevada ('onsolidated ('o])])er Co. for first quarter 
of 1914, shows a jiroduction of 15,597,592 lb. of co))per; 
5.791.122 lb. in January; 4,588,243 lb, in February; and 
5,218,227 Ib. in March; 792,754 dry tons of Xevada Con¬ 
solidated ore were milled, containing an average of 1.53% 
copper. Xinety-four i)er cent, of the tonnage came from 
the })its and 6% from the underground workings of the 
Veteran mine. In addition, 27,243 dry tons of Giroux 
ore were milled. 

The cost per pound of cop]>er ])roduced, iinduding 
Steptoe plant depreciation, and all charges, except ore ex¬ 
tinguishment, was lff.21c. Earnings are figured on a 

basis of 14.431c. p(‘r ])ound. 
Overburden stripjH'd was 9(t6,097 cu.yd., co.<ting $319,- 

589. Charge to undivided ])rofits for the <iuarter was 
$177,0-14, after ])ayment of dividend Xo. 18 of .$719,790, 
and the further i)ayment of $143,559 to the Steptoe com¬ 
pany for depreciation. 

IP. 

DtisB’iroiia 

Duriron is a noncorrosive iron alloy which is resistant 
to both alkalis and acids. Its exact composition and 
method of manufacture are not known, but it is suj)])Osed 
tc be a modification of ferrosilicon, containing about 10% 
Si. In the Journal of May 2, 1914, p. 917, it was said 
that this material had failed to stand up as a tube-mill 
lining in the Chile Exploration ( o.’s experiments in Chu- 
(juicamata ores, where it was exposed to solutions carry¬ 
ing CuSO^, CuCl._. and HoSO^. As a matter of fact, it did 
prove resistant to these solutions, and earthenware lin¬ 
ings were chosen solely because they were thought to be 

cheaper. 

* 
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My E. a. Cai'fklkn Smith* 
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S'l'A’O/^S/.s'—The testiiKj of drill-hole .samples and selec- 
lion of large samples for leaching tests is discussed; two 
methods for the graphic presentation of drill-hole data 
are also described. 

[f-] 

III tins (Icvclopnu'nt of low'-^fnido copper projierties, in 
wliicli the liirj'e exju'inliture of capital is deti'miiiied hy 
tin; result of drilliiiiis, the method of handlin<jf and test- 
injjf the samples hi'cnmes one of considerahle importance. 

The nu'thods followed hy the Chile Exploration Co, in 
sampling and testin'^ the on's at ChiKpiicamata are as 
follows: As l)ul|) was hronjiht np from the drill hole hy 
the hailer, the entire mass, water and all, was put over a 
sjilit sampler. After reducing in this way, the sample 
was dried at a low tem])erature, to avoid decomposition 
of unstahle salts, and was then (|uarti‘red down in the 
usual manner. Each ft. wa'< samjiled thus, and assays 
for total cojiper, soluble copper and chlorine were run in 
the field assay ottice in Chile. Most of these determina- 

ments. (;\er ‘^OOO of which were made, have given as good 
results, both as regards copper and impurities as do the 
large scale, and indeed, they point to better results, since 
they show only one-tenth as much chlorine, one-twentieth 
as much nitric acid, and less soluble iron than the big 
samples we have treated. 

The large samjiles were taken from locations selected by 
Mr. Yeatman and me while on the ground. At that time 
we had some drill-hole results to guide us, and also had 
the old dumps, stretching from one end of the property 
to the other, beside some preliminary work on 23 lots 
of ore. With these to go hy, 13 lots of ore were se¬ 
lected, in which the attempt was made to get ore high in 
copper, low in imjmrities; high in copper, medium in im- 
jnirities; high in cojiper, high in im])urities; and similar 
combinations with lots of low-co])per ore, as well as lots 
of average ore. 

hYllowing these, six lots were made up which we con¬ 
sidered were representative of the orebody, as determined 

I’lKi-MoAltl) ^loDKIi OF ClIUQriCAMAT.V DiMLT. TToLKS 

tions were run by the cyanide method, occasionally a 
check was run hy iodide. For the first oO ft. these o-ft. 
samjiles were sent to New York; hidow oO ft., composite 
samples, each representing five 5-ft. samjiles, were made 
up and forwarded. 

These were run in New York hy the electrolytic* method 
for total, water-soluble, acid-soluble and insoluble 
(oj)])er, most of them by two men, and the sum of the 
soluble and insoluble must check the total copper. Total 
and water-soluble chlorine; total, water-soluble, and acid- 
soluble iron; manganese; total and water-soluble SO.,; 
lime; suljihur as sul])bide; and nitrates Avere also deter¬ 
mined. Some idea of tbe amount of analytical work nec- 
cessary may be judged from the fact that avo had six 
to eight analysts employed for about a year and a half. 

Leaching tests Avere run on all of these samples, in ad¬ 
dition to those on our large shipments, Avhich amounted 
to about 800 tons, and since the drill holes (“OA'er the en¬ 
tire property, the leaching ex])eriments may also be con¬ 
sidered to coA’er it. These small-scale leaching experi- 

♦Consultinf? inetalli'.i’Kicrl riif>:irn tM. Guggenheim’s Sons. 
New York. 

by our jirevious exjierience. On these aac made our main 
experimental run. As an additional check on our analy¬ 
tical Avork, to eliminate ])ersonal errors, some of our heads 
and tails samjiles from leaching , and other samples, Avere 
sent to three outside assayers. 

In short, everything possible aatis done to render these 

tests on drill-hole and leaching samples as accurate as 
jiossible. 

The subject of the iiresentation of a great mass of 
drill-hole data is also one of interest. 

The form of record shoAvn in the first illustration is 
knoAvn as the peg-board method. The table represents a 
datum ])lane, lying in the case of the f'huquicarnata de¬ 
posit, about 12h0 ft. beloAV the surface of the earth. 

On the surface of the table is laid out a projection of the 
claim lines and any topographical features it seems de¬ 
sirable to shoAV. Tbe pegs are brass rods, cut so that their 
height represents the elevation of the surface at that 
point. As a result of this, the tops of the rods give the 

surface contour. 
Paper strips are made, graduated to represent 5-ft, in¬ 

tervals Avith heavier divisions at 25-, 50- and 100-ft. in- 
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fourth of the proceeds of the mine, less cost of transpor¬ 
tation and reduction, according to a recent decision of the 
Colorado Supreme Court in the case of Paxson vs. Cres- 
son Consolidated Cold Mining & Milling Co., 139 “Pa¬ 
cific Reporter,” 531. 

tcrvals. These strips are vrappcd around the brass rods 
and a glass tube slipped over them. They have this ad¬ 
vantage over wooden })egs in that any legend put on the 
paper will remain clean, and the paper is easily marked 
on, which wooden ])egs are not. 

These ])aper scales are painted at the various depths 
in different colors, to rejwesent capping, hrochantite, 
mixed biwhantite and sulphide (one way if the for¬ 
mer predominates, another way if the latter), straight 
sulphide, and country rock. The scales also bear 
little sipiares in which the copper assays at various depths 
are entered. Conseipiently, when one looks across the 
l^egs, one sees in colors a geological section of the deposit, 
so far as drilling has determined it, while by closer in¬ 
spection the depths and assays (‘an he ivad otf for any 
particular point. When further results are received on 

The accompanying photograph shows an 8-in., 7-stago, 
direct-connected, motor-driven centrifugal pump recently 
made by the Alberger I’umj) <& ('ondenser Co., 90 West 
St., Xew York City, for the Xegaunee mine of the Cleve- 
land-Cliffs Iron Co., at Xegaunee, Mich. The seven 
stages are divided into two units of three and four stages 
each. dV) show that it is doing heavy duty, its re(iuire- 
ments are 1000 gal. per minute, against a head of 1000 

&M1N.J0URNAL 

Hkavy-Duty Cextrifttoal Pump 

ft., and to perform this, 350 h.hp. are required, with a 
speed of 1750 r.p.m. The manufacturers guaranteed an 
efficiency of 72% and report that this was exceeded on 
test. It is claimed that the size of the rock chamber 

tc be cut had some weight in determining upon this type 
of pump. 

any drill hole the luapcw is taken oft the peg appropriate- Miimnmig ILaW CoiMinaflSSSOira 
Iv colored and marked to the new depth, and returned to 
its place \\ asiiixoto.v ( oiiukspoxdexce 

Another method is that shown in the second illustra- May 7 the Senate, with little or no debate, pas.sed a 
tion, in which a long strip of crass-section paper mounted bill creating a commission to amend and codify the min- 
on wall rollers is used. (In this particular cut, the plot- jn? laws of the United States. This hill has been pend- 
ting on the upper roll represents leaching and electrolyz- some time past and had been reported from the 
ing experiments, on the lower, drill-hole data.) A ver- committee on mines of the upper chamber with amend- 
tical rectangle is assigned to each drill hole. The ordi- uients. The first amendnumt provides that the commis- 
nates dowm from the zero line at the top of the paper, rep- consist of two lawyers of larg-e experience in the 
resent depths, while ]>erc^ntages of total copper, soluble ju’actice of mining law and one mining engineer, who 
copper, nitrates, chlorides, sulphuric acid, etc., are plotted shall have had practical experience, 
as abscissas, using the left-hand line of each rectangle as Another amendment extends the scope of the contem- 
zero axis. Any required drill hole is easily found by its P’^ted code, so as no longer to exclude lands containing 
number, which appears over the rectangle. deposits of coal, oil, gas, ])hos])hates or soluble potassium 

The advantages of this method of plotting, shown par- ‘“'alts. A third amendment provides for the report of the 
ticularly in the leaching curves, are that a larger number Commission within one year after the ])assage of the act. 
of results are visible at one time than in the usual graphic Two other amendments are of minor importance, 
methods; a great number of results can be quicklv looked There seems to be a pretty general understanding that 
over, owing to the method of mounting on rollers': and as tbe House the measure will not encomiter any serious 
a result of these first two, causal connections and varia- opposition, but will be ])assed with a minimum of delay 
tions are rapidly detected. with but few anumdments. In the House draft of 

^ the bill now under consideration, there may doubtless be 
^ A _certain changes designed to limit the scope of the com- 

^ ^ mission, as contemplated bv the Senate, but there is sn 
evident disposition to afford some means for the study of 

The Colorado tax laws do not authorize assessment of the mining laws now in effect and for the recommending 
gold-mining property on the basis of one-fourth of the of such changes as will tend to make them more adapt- 
gross value of ores extracted, but on the basis of one- able to actual needs. 
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I CojrrespoindleEiice amid Disctsssion | 

A Samples* 

Ill view of tlie remarks published in tlie Jourxal of 
Jan. d, 191 f, we would like to submit a description of the 
improved Elmore sampler, wbich is free from the ob¬ 
jectionable features added by Mr. Nichols, such as tlie 
liit-and-miss pin, the knuckle-jointed arm sliding on a 
horizontal path terminating in an angular path for disen¬ 
gaging the swinging arm from the pin, the wire and 
counterweight, and the ])ivoted ])awl on the end of the 

arm. 
In this machine, by sinpily sliding the adjustable arm 

on the center pin, the machine is at on(*e adapted to vari¬ 
ous widths of launders. It is put into oiieration by 
motion imjiarted through a round belt on the grooved 
pulley i), which is keyed to the shaft P. 4'his in turn 
rotates the worm engaged with the worm pinion. This 

Tiik Elmore Pulp Sa:mpler 

worm pinion operates an eccentric (not visible on the 
illustration) which reciprocates the jiawl R causing the 
main ratchet wheel 0 to advan(*e one tooth at a time. 
Thus the main ratchet wheel 0 is caused to rotate slowly. 

To the up]ier face of 0 a toothed segment equal to 
about one-sixth of the perijihery of 0, is .securely attached, 
the teeth of which are of the same pitch as those on the 
worm pinion. 

Ry the .slow rotation of the main ratchet wheel 0 the 
segment A gradually approaches the worm pinion and 
engages with it, which immediately results in the quick 
movement of A and 0; and as these carry the pin E, to 
which is attached the sampling cup and discharge pipe II, 
it follows that during about five-sixths of each revolution 
(the nousam])ling period) the main ratchei wh el 0 is 
moving at a very slow rate, whereas, for the other one- 
sixth of the revolution (the sampling ]H>riod) the rate 
of movement is rapid, and the .sampling cup thus cuts 
through the whole stream of pulp at a uniform rate of 
.speed during the period of sampling, and always at the 
same relative angle. 

1’he movement of the sampling cup is secured by a posi¬ 
tive-geared drive, eliminating the uncertainties of fric¬ 
tion drives, springs, brakes, etc. 

The machine has been proved by use to be certain in 
action, substantial in construction, and owing to the 
whole of the operating gear being completely inclosed in 
an oil bath, wear and tear is reduced to minimum. 

F. W. Brackett & Co., Ltd. 

London, Feb. '^3, 1914. 

K 

CoEJiveirteE’S 

Referring to Illilo W. Krejci’s letter ])ublished in the 
douRXAL of Apr. IH, 1914, relative to basic lining in con¬ 
verters at Garfield, I wish to correct a misunderstanding 
on ilr. Krejci’s part in regard to the output of copper 
per converter lining. lie states that he visited a number 
of .smelting ])lants in 191-2 and found that the highest 
out])ut Avas 44(M) tons per ha.'iic and this Avas at 
the (larfield AAorks. 

OAving to the comparatively small diameter of the 
I’eirce-Smith converter as noAv constructed, resulting in 
intense action in a confined space, it has been found diffi¬ 
cult to maintain the magnetite coating along the tiiyere 
line, hence it has been necessary to make certain compara¬ 
tively small repairs along the tuyere line after 450(1 to 
7000 tons of copper output. Much of this mending might 
be ac'compli.shed Avithout cooling off if the tuyere line AA-ere 
as accessible as in an upright converter. The.se periods 
betAveen mendings are called runs, and on such runs Mr. 
Krejci is applying the output per converter lining. One 
converter relined at Garfield has an output of about 
50,000 tons of copper to its credit. Others still operating 
may sIioav higher. In fact, the magnetite coating has 
been }>rotecting the basic linings for years, an experience 
not confined to Garfield or Great Falls, but to all users of 
basic converters. 

Messrs. Wheeler and Krejci can be complimented on 
having developed a coiiA'erter of marked efficiency, but 
1 fail to see how the quotation from Dr. EdAA'ard Weston’s 
comment has any bearing on my letter, or on the Wheeler 
and Krejci patent. 

W. H. IIOAVARD. 

Garfield, Utah, A])r. 22, 1914. 

In the account of the recent meeting of the American 
Electro-Chemical Society, there is one error that should 
be corrected. In the Jourxal and other papers, it is 
slated that ‘‘practically eA-ery metal lost its function as 
a conductor of electricity at 1600 to 1700® C.” This is 
wrong, because they are all good conductors still at that 
temperature. I think Avdiat Prof. E. F. Northup said AA-as 

“that practically every metal has a resistivity strictly 
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I'loportional to the toinperature, at 1600 to 1700° C.” 
I‘rol‘os8or Xorthup was iiisistiiisi; on the fact that melted 
metals are better to study than solid metals, since the 
past ])hvsical history of the metal is wiped out as soon 
as it melts, and then yon "et the uniform properties of 
the pure metal, unchanged hy any ])revious thermal or 
mechanical treatment. 

JosKPH W. Riciiahds. 
South llethlehem, Penn., A)ir. liS, 1914. 

Ce^Ic^Is^tioir^ of amidl Dip 
1 have read with interest the article. “Calculation of 

Strike and Dip,” hy Theodore Simons, in the Jol hxal oi 
April 11. The equation 

, Ian i? 
ian 0 = . r 

sui b 

may also he derived as follows: Referring to Fig. *2 of 
Mr. Simons’ article. 

or 

(\I> 

ton 
tan 0 

tan J, and , = 

f'C, 

i\F 

tan 0 

sin b 

tan 0 
fan ,3 
sin b 

If this equation is changed to the form 

tan ,5 
tan 0 = 

cos J 

where A is the angle DC'V, the complement of the angle 
h of tlie riglit triangle in the horizontal plane, it will bo 
found useful in determining the projections of mine 
workings on vertical planes. For example, let CD repre¬ 
sent an incline raise, the hearing and inclination of which 
are known. It is desired to project this raise on a plane 
CCyF, the strike of which is known. M'e then have known, 
A and and desire 6, which is determined from the 
ecpiation given (cos A = sin h). 

Albekt G. Wolf. 
Mason, Nev., Apr. 1(5, 1911. 

In looking over the article. “Calculation of Strike and 
Dip,” hy Theodore Simons, in the Jourx.al of Apr. 11, 
1914, it occurs to me that the graphical solution, shown 
in Fig. o, gives the easiest method of calculation as fol¬ 
lows : 

First determine length of the line i\D from similar 
triangles; 2o((:l))00 = ()0(i:Cj/l, from which C^D ~ 
2400 ft. 

In the triangle .\(\D. we have angle (\AD + angle 
C,DA = 180 — 133° = 47°; and {i\D + AC\): 
(C,D — AC,) = tan y. (angle C,AD -f angle CJ)A) : 
tan (angle C,AD — angle C,DA) ; or 3700: 1100 = 
tan 23° 30' : tan 1/2 (angle C,AD — angle C,DA) : 
whence, tan Yo (angle C,AD — angle C,DA) = tan 7'° 
22'. We have, then, I/2 (angle C,AD angle C,DA) = 
23° 30'; and 1/0 (angle C,AD — angle = 7° 22'. 
Adding, we get angle C^AD = 30° 52'; subtracting, an¬ 
gle C,DA = 16° 8'. 

With these angles determined, the directions of strike 
and dip can be readily obtained. 

'To get the angle of dip, wo have in the triangle Ct\M, 
. C(\ C(f (ioo 

(\Al (\F 1300 .s/y/ 30° 52' 

From which b = 11° .lO'. 
L. J. IIoiiL. 

San Francisco, Calif., Apr. 15, 1!)14. 

X 

M.lves’ FleEdl 

In the JocKNAL of A])r. 18, 191 I, your Valdez corre¬ 
spondent ventures the opinion that a Government railway 
to the Rei'ing River coal fields is unlikely, since the 
Xavy’s test of the coal did not show satisfactory results. 

As I was on hand when the Government examiners 
c‘ame to pass on the coal for Xavy use, and conversed 
with many interested friends on the ground, I may he 
presumed to know something about it. I also met a 
man of unquestioned ability and judgment \vho had, at 
his own expense, spent two months in careful examina- 
tu-n of the field. He was (>nthu>iastic over the possibili¬ 
ties of the field, and his oidy criticism was that some of 
the coals were friable. 

The coal for the X'avy’s test was taken out during the 
winter and exposed to the weather until the next July, 
and was repeatedly handled. 'Phose acquainted with con¬ 
ditions report that the coal was n(*t selected with a view 
to satisfactory results, as it was taken from near the sur¬ 
face, had slacked, and had i>een ex])osed to weathering 
for a long time. Does not any coal deteriorate under 
such conditions? 

The Bering River (*oal field has never had a square 
deal since Pinchot started his conservation press bureau 
at Government expense. Now the jealousies of different 
sc'(‘tions in Alaska are serving to continue the misrep¬ 
resentation. All the Bering River field needs is a scpiare 
deal. 

G. L. SlIKLUON. 
Ely, X’^evada, Ajtr. 22, 191 f. 

'I’he report of the levying of an assessment by the 
Davis-Daly ('opper Co., and comment thereon, which aj)- 
peared in the Joebxal of Apr. 18, p. 831. contained er¬ 
rors as follows: It was said, that the assessment was tin* 
lliird, whereas it is the second ; that the company pro- 
poses to sink from the 1300- to the 1900-ft. level, when, 
in fact, a depth of 2000 ft. has already been reached ; 
and that the assessment brings the total sum paid in to 
89.50 ))cr share, whereas it is but $8.50 per share. 

C. G. ScHlIiMEIt. 
Boston, Mass., ^lay (5, 1911, 

Fotisiadlatloiras 

Comparing my notes with those of Bernard MacDon¬ 
ald in your issue of Apr. 25, 1914, in respect to the con¬ 
crete mortar block with tunnel through center of base for 
replaceable bolts, I yield to him the priority of its adop- 
fion, and hope this style of construction will in future be 
referred to as the “Parral” mortar block, as named by 
3Ir. MacDonald. 

Aloerxox Del Mar. 
Soutli Pasadena, ('alif., Apr. 28, 1914. 
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TTlhe (Coppeip Statastlacs foar* A-piPfll 

Tlio report of tlie Copper Produeers’ Association 
for April was more favorable than anybody ex- 
pected. Nearly everyone was l(H)kin<; for an increase of 
10,Odd,000 11)., or more, in the stock. In fact, the in¬ 
crease was only .5,700,000 lb. Then* would have been no 
increase at all, if the production had not increased by 
nearly (5,000,000 lb., the total attaining the unparalleled 
figure of 151,000,000 lb. There is some mystery in con¬ 
nection with that figure. The ])r(Mluction of American 
mines has not been increasing during the last six months. 
A comparison of the smelters’ and refiners’ figures is as 

follows: 

PerioU Smelters ReHners 
Fourth (luarter, 1913 . 375,971,079 412,148,610 
Fir.st quarter, 1914 . 391,663,194 399,983,263 

The production of Laki' copper in April iiuTcased by 
about *^,000,000 lb., and now probably will continue to in¬ 
crease until the normal of about 18,000,900 lb. per month 

is attained. 
During the refiners’ jiroduction outran the smelt¬ 

ers’, which was explainable by the working up of an ac¬ 
cumulation of blister co]>pcr that was strongly surmised 
to (‘xist at the beginning of 191;}. By the end of that 
year, howevcw, the smelters and refiners were supposed 
to have come about into step, which the statistics for the 
first (piarter of 1914 seem to indicate. However, what 
we call the smelters’ statistics are not just that in all re¬ 
spects, some of the copjier, including the Utah, Chino 
and Kay, being reported on the basis of ere, with an al¬ 
lowance for snudting. and that ore may not always go 
through the smelteri(‘s at the same monthly rate as re- 
])orted. The large increases in the productions of March 
and A])ril, therefore, were ])robably due in the main to 
the working up of some accumulated intermediate prod¬ 
ucts, and the large totals for those months were most 
likely accidental rather than the ])ortent of such figures 
as the regular thing. .Vnyway, it is certain that the mine 
figures have not been increasing materially during the 
last six months. AVe may. therefore, see a relapse in the 
refinery ])roduction in ^lay or .Tune. 

The deliveries of cop])er to Europe continued large in 
A])ril, although the total was less than in March. The 
maintenance of these large figures shows that Europe is 
needing a great deal of copper and that its demand is a 
bulwark of the market. The talk that was current 
some weeks ago about cop]){‘r being shipped to Europe on 
consignment, aiid going into invisible supply, was most¬ 
ly moonshine. Nobody has been able to ])roduce any evi¬ 
dence of that sort. Ou the contrary, the charge is cate¬ 
gorically denied by the leading exporters on this side and, 
moreover, rejiorts from the copper manufacturers in Eu¬ 
rope indi(‘ate an advancing tendency of their business. 

The great puzzle is with respect to the domestic con¬ 
sumption of copper. The average of domestic deliveries 
in 1911 was 59,1.34,300 lb. per month; in 1912, it was 
(58,305.49(5 lb, per month; in 1913, it was 63,938,480 lb. 

pcT month. During the first (piarter of 1914, it was 
57,205,898 per month. In 1913 the industrial depres¬ 
sion was distinctly reflected, especially in the last quarter. 
During the first quarter of 1914 the taking of copper was 
at only 83% of the rate in 1912; if consumption had ex¬ 
perienced the normal rate of increase, the deliveries at 
the present time would have been at tbe rate of 75 or 89 
million jiounds ])er month. Thus slow has business been 
during the early part of 1914. 

In spite of this nnsatisfactory state of affairs st(x-ks 
have biTii decreasing. Although Europe and America 
combined showed an increase of about 12,000,000 lb. in 
April, the total on ^lay 1 was 22,000,000 lb. k‘ss than on 
.Ian. 1. It is probable that there will be no material in¬ 
crease in ])roduction in the next six montlis. An average 
of about 140 million pounds per month by the American 
refiners is to be expected. Europe seems to be requiring 
about 80 million pounds per month. T^et American de¬ 
mand rise to the normal, as sooner or later it must, and 
we shall see some snap to the market. We have learned 
from ])ast experiences that sudden changes of form may 
happen, e.g., in the fall of 1911. The statistical position 
is cmtainly mucli stronger now. Garefully considered, 
the April returns do not seem to have v.’eakened it. 

SSimfts watlfe Cointcs’ete 

Concreting mine shafts is not so novel an operation in 
American metal mining as it was a few years ago, but it 
is still infrequent enough to render of great interest a 
clear and detailed account of any large concreting job, 
especially if information on costs be included. Such 
an account is that by Robert H. Dickson, describing the 
lining of the .Tunction shaft at Bisbee, nublished in this 
issue of the .Tourxal. 

Concrete linings for shafts are far from standardized 
as yet. In general, the circular or elliptical form yields 
itself to concreting better than does the rectangular. The 
Brier Hill shaft, at Iron Mountain, and the Negaunee, 
on the Marquette range, are well known examples of the 
circular form. Recent work, howiwer. has demonstrated 
that even the long, narrow rectangular section can be suc¬ 
cessfully lined with concrete poured in ])lace. On the 
ether hand, if the convenient rectangular form be ad¬ 
hered to, shaft-set members of reinforced concrete can 
be cast and cured on the surfa(*c and handled under¬ 
ground like timbers. This is being done on an elaborate 
scale at present by the Oliver company on the Mesabi. 
A central factorx’ at Hibbing turns out w’all plates, end 
plates, posts, dividers, lagging slabs, etc., in quantity, 
and these are transferred to a half-dozen or so shafts, 
where they are installed as sinking progresses. The re¬ 
lining of the Chapin, at Iron Mountain, was a combina¬ 
tion of the two methods. Finally, the drop shafts put 
down by tbe Foundation Company through water-bearing 
surface formation are massive, monolithic cylinders with 
rectangular shaft openings down their centers. 
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Lining a shaft as sinking progresses and relining a 
shaft already sunk are different undertakings. In relin- 
ing, it is possible to start at the bottom and work up, 
taking out only so much of the old lining as is necessary 
to allow placing the new, thus keeping practically the 
whole length of shaft su])ported. This was the procedure 
in the case of the Junction shaft. 

The operation there resembled in many ways the reliu- 
ing of the Kingdon shaft, at Globe, following a fire, and 
is interesting for the following points among others: 
Little reinforcement was iiitrcMliued; all the material 
was poured in place, no previously cast members being 
used; distinct gain in shaft area was obtained over the 
old timber lining by reason of the thinner walls pos¬ 
sible; wooden forms were found satisfactory. 

It should be noted that the determining consideration 
in adopting concrete for the reliniug was the elimination 
of the fire hazard. The importance of the Junction shaft 
was so great as to make it imperative that it be absolute¬ 
ly fireproof. C'oncretiiig generally is bound to be a good 
deal more expensive in the first cost than timbering, al¬ 
though there may be districts where market prices for 
cement and timber would make concreting actually 
cheaper. The economy of the method must be looked for 
in its permanency; recoiu-reting should never be neces¬ 
sary, while retimbering is common enough.. Consequent¬ 
ly, if the ore deposit be such as to justify the expectation 
of the mine’s lasting longer than the shaft timbering, 
concreting begins to show in a more favorable light. Add 
to this the fact that damage by fire and consequent inter¬ 
ference with the mining operations is done away with, 
and concreting becomes a still more attractive method of 
lining. In general, we may expecd a gradually increasing 
application of concrete to this purpose, just as its field 
of application in the support and lining of other under¬ 
ground workings is constantly widening. 

Memcasli AUfsiis’S 

Although the Becker trial has to some extent displaced 
the Mexican matter as the headliner in Mr. Ilearst’s 
papers and their imitators, the mischief-making writers 
continue to find much opportunity for the circulation of 
their rumors, fabrications and plain lies. In fact, noth¬ 
ing decisive has happened in Mexico during the last 
week. The diplomats have been making ready to meet, 
the constitutionalists have been gaining more ground by 
arms, and Zapata has been more active in the South. 
President Wilson appears to be more than ever deter¬ 
mined to avoid any more active intervention. Well in¬ 
formed opinion is that he cannot. Consetiuently the army 
is anxious to press on to Mexico City and strike while 
the iron is hot. In diplomacy Huerta seems to be more 
wily than our foreign office. 

Huerta’s greatest mistake was in letting Madero be 
killed; Wilson’s in failing to know Mexican character. 
He has wanted the Mexicans to have a free and fair elec¬ 
tion. That is just what they have been doing, in the 
only way they know how; i.e., with rifles. Wilson might 
have said to the two parties: “We’ll let you have all the 
arms and ammunition you can pay for, both of you. Go 
in and have your election.” In the end he would have 
known whom the Mexicans want to have govern them. 

But at first he kept the constitutionalists from getting 
supplies and now he has cut off the federal s. The present 

danger is that the wily Huerta may bring on a fight with 
the United States in order to surrender to it rather than 
to Villa, which would probably be safer for him. 

The elimination of Huerta will, no doubt, transpire in 
the not distant future, but what then? How is the 
agrarian question, the root of all the trouble in Mexico, 
to be settled, and how is Mexico to be reorganized with a 
new constitution, for that is what it needs? A writer in 
the last Aflaniic Monthhj considers the trouble with th^ 
disorderly states of the world to be not in climatic condi¬ 
tions or racial characteristics, as to which he conclusively 
proves his case, but in the possession of impracticable 
constitutions. His diagnosis seems to fit the condition in 
Mexico. 

m 

Os*® Ps*aces 

.\s briefly noted recently the prices for the season of 
1914 of Lake Su})erior iron ore delivered at a Lake Erie 
port have been fixed at $3.75 per ton for Old Range bes- 
semer; $3.50 for ^lesabi bessemer; $3 for Old Range 
nonbe.ssemer and $2.85 for ^lesabi nonbessemer. J^his 
i'! a reduction of ()5c. on bessemer and 60c. on nonbes¬ 
semer ores, wbich means a reduction of $1.20 to $1.30 
per ton of pig iron made. This reduction applies actu¬ 
ally to about 30% of the ore shipped. The balance is 
mined by companies owning both mines and furnaces, and 
they obtain their ore at the actual cost to them of mining 
and ship])ing. 

The prices just named are the same as those for 1912, 
but we must go back to 1905 before we find another level 
as low. The lowest ])rices recorded in 20 years were in 
1897, when they ranged from $2.60 for Old Range bes- 
semer down to $1.90 for IMesabi nonbessemer ore; and in 
1898, when the range was from $2.75 to $1.75. These 
lew prices were followed closely by the highest on record 
during the 20 years, for in 1900 the range was from 
$5.50 for Old Range bessemer to $4 for Mesabi nonbes¬ 
semer. 

Up to 1907 the base iron content was 55.7% natural 
iron for 1 essemer ores and 52.8% for nonbessemer. Since 
1907 the bases have been 55% and 51.5% iron, re¬ 
spectively. 

The Cleveland Iron Trade Review has figured out the 
equivalents per unit of iron for a series of years. From 
its table we give below for 10 years the prices per ton and 
per un it of iron; the unit prices are in cents : 

Old RanRC Mesabi Old Range Mesabi 
Bessemer Bessemer Nonbessemer Nonbessemer 

Per Per Per Per Per Per Per Per 
Ton Unit Ton Unit Ton Unit Ton Unit 

1905 $3.75 6.61 $3..50 6.17 $3.20 6 06 $3.00 5.66 
1906 4.25 7.50 4.00 7.05 3.70 7.01 3..50 6.60 
1907 5.00 9.09 4.75 8.64 4.20 8 16 4.00 7.77 
1908 4.50 8.18 4.25 7.73 3.70 7.18 3 .50 6.80 
1909 4.50 8.18 4 25 7.73 3.70 7.18 3.50 6.80 
1910 5.00 9.09 4.75 8.64 4.20 8.16 4.00 7.77 
1911 4..50 8.18 4.25 7.73 3.70 7.18 3.50 6.80 
1912 3.75 6.82 3.50 6.36 3.00 5.83 2.85 5.53 
1913 4.40 8.00 4.15 7.55 3.60 6.99 3.40 6.60 
1914 3.75 6.82 3.50 6.36 3.00 5.83 2.85 5.53 

The lower ])rices may result in some increase in the 
use of Lake ore by Eastern furnaces. At the rate given 
at Lake Erie port Mesabi nonbessemers could be delivered 
in eastern Pennsylvania at a price equivalent to 8.3@8.4c. 
per unit of iron. This Avould be about the same cost as 
foreign ore delivered at Philadelphia for 7@7.2c. per 
unit. Doubtless there will be plenty of Lake ore for 
Eastern delivery if it is wanted, and to compete with it 
Newfoundland or Swedish ore must come down to the 
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price last named. It is not necessary to consider Cuban 
ore, since very little of that ore is sold, nearly, all of it 
being used by the steel companies which control the 
Cuban mines. Last year some was offered for sale by a 
( ompany having a surplus, but that was an unusual oc¬ 
currence. 

55? 

HdlaSao®© MairalEa^ R.epos’t 
None of the many reports of state, national and pro¬ 

vincial mining departments or mining inspectors that 
(‘ome to this office can comj)are in pure interest with that 
got out by Robert N. Bell, state mining inspector of 
Idaho. Mr. Bell has the happy gift of picking out the 
salient and interesting points in the industry, and pre¬ 
senting them most acce])tably to the reader. ^Ve com¬ 
mend the 1913 re])ort as well worth reading by anyone 
for whom the accidents, geology, milling, past history or 
underground develojnnent of the mines in the Coeur 
d’Alenes and other Idaho districts, hold elements of inter¬ 
est. Excellent photographs add not a little to the at¬ 
tractiveness of this volume, but to our mind, it is the per¬ 
sonal touch which Mr. Bell applies to his descriptions, 
tlie residt of a long and intimate acquaintance with the 
great mines whose interests he seems really to have at 
heart, that d'stinguishes his reports from the standard 
ty])e of statistical report, the latter resembling more the 
output of a dry concentrator than the product of a hu¬ 
man mind. 

I BY TME WAY I 
alllltlinilllllllllllllllulllllUllululllllllllMtllllllltlMlinnniilllMMiiiiiiiimniiiiMMiiiiiiiitiiiiniiiiiiiiiiMMlilMiillllllllllllllllllllllllllllluilHIIIIIIUItllllllllllllllllliP 

The newly opened Adams Building at 61 Broadway, 
New York, has immediately become a center of impor¬ 
tance for mining and metallurgical companies. The en¬ 
tire 28th floor has been taken by the American Metal Co. 
and associated interests, the Metallurgical Co. of Amer¬ 
ica, American Zinc & Chemical Co., Bartlesville Zinc 
Co., Lanyon-Starr Smelting Co., Ohio & Colorado Smelt¬ 
ing & Refining Co., Cia. Minera de Peiioles, and the 
Southern Aluminium C’o. On the 24th floor, are Beer, 
Sondheimer & (’o. and the Minerals Separation Ameri¬ 
can Syndicate, and in 2404 Philip Lawrence Foster rep¬ 
resenting the Exploration Co., Ltd. In suite 2318 are 
the Estate of Marcus Daly, the Daly Mining Co. and the 
Cinco Minas Co. On the 19th floor, Theodore Gross 
occupies suite 1920 as headquarters for Oroville Dredg¬ 
ing, Ltd., and Pato Mines, Ltd. S. M. Swenson & Sons 
and the Freeport Sulphur Co. occupy suite 1801 and the 
rest of the 18th floor is taken by Adolph Lewisohn 
Sons and affiliated com])anies, the General Development 
Co., Miami Copper Co., Wettlaufer-Lorrain Silver Mines, 
Lid., Kerr Lake Mining Co., Naumkeag Copper Co., San 
Cayetano Mines, Ltd., and the Colorado Gold Dredging 
Co. On the 14th ffoor are the St. Joseph Lead Co., Doe 
Run Lead Co., and the San Vicente Co. As the building 
Vv’as only opened on May 1 and is not yet fully rented, 
this list of mining tenants will probably be augmented. 

We have just finished reading a mining-stock advertise¬ 
ment, and have figured out that the 87c. we have in our 
pocket is going to make us rich; 

This company’s ore is pold, silver and lead, and this mine 
has produced some of the richest ore that has ever been 

mined in Colorado, tons and tons of it running as high as 
$5000 to the ton, and a great portion of the ore was so near 
pure silver that it was malleable and had to be cut out of 
the mine with a chisel. 

While all this fabulously rich ore was being mined and 
making men rich, there was a large amount of low-grade 
ore being piled up and forgotten, and now all that is needed 
is a mill to treat this low-grade and turn it into money. 

This mine was allowed to fill up with water and remain 
in that condition until three years ago, when the shaft was 
uiiwatered and these large bodies of low-grade ore exposed. 

Here is what we want money for. There is a mill within 
three-eighths of a mile of the mine that cost at least $20,000 
to build that has been sold at sheriff’s sale, which we can 
get for not over $7500, and is specially adapted for our ore. 
Will you help us get it? We have the ore and over $3000 sub¬ 
scribed for the mill, almost as sure as a mining company 
can be. 

To the first 50 people who answer this advertisement, we 
are going to make a special proposition. We are going to 
give them an opportunity to get some of this - stock 
at a low price and show them where they have very little 
chance of losing their money. 

The treasury stock of the company is now being offered 
at 3c. per share, payable either cash less 10% or one-twelfth 
down and one-twelfth each month. 

If the ordinary investor gets his stock for 3c. per share, 
what will the lucky 50 pay? 

IVe have received a “Manifesto to the Salaried Mem¬ 
bers of the Engineering Profession by the Technical 
League of America.” Reduced to plain English, this 
means that engineers working for a salary are to be in¬ 
vited to form a union. It is this sariie Technical League 
of America that has been behind the movement for the 
enactment of state legislation requiring that engineers 
practicing in New York must have a license. We wonder 
if we shall ever .^ee the day when Mr. Yeatman, Mr. 
Channing, Mr. Thayer, and others too numerous to 
mention, will be able to secure and hold their jobs only 
by exhibiting their union cards? 

5^ 

To the hazards of falling ground, blasting, etc., that 
continually threaten the miner, there has been added a 
new hazard in northern climates. The report of P. L. 
Ramquist, mine inspector of Itasca County, Minnesota, 
for the year ended June 30, 1913—an unusually interest¬ 
ing report, by the w’ay, for the number and the detailed 
descriptions of the minor accidents listed—this report 
notes that in the Canisteo pit, a chainman, jumping to 
keep warm, fell and injured his knee so that he was laid 
up for 23 days. It is hard to see how' a safety rule could 
be framed to prevent a man from falling and hurting his 
knee wdiile jumping to keep warm. 

The United States, Germany and Great Britain will 
have to retire from their cherished positions as leading 
producers of iron and steel. A usually careful and w’dl 
informed contemporary tells us that, “The total deliver¬ 
ies of all kinds of steel and iron of the Russian Prodamet 
for 1913 amounted to 2,120,222,896 net tons, as com¬ 
pared with 2,034,194,287 in 1912.” Competition wdth 
a production of more than two billion tons is hopeless. 

The General Electric Co. recently announced a reduc¬ 
tion in the price of the mazda, or tungsten, incandescent 
lamp. According to the Boston Xews Bureau, the pur¬ 
pose which General Electric Co. has in mind is to do 
away as rapidly as possible with carbon lamps. The mazda 
as perfected at present has the durability of the carbon 
and is 50% more economical to the consumer, because it 
gives the same light for 50% less power. 
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Hew Mif&e ai&d 

Coimstr^ction 

Hermitage Mining t(’- Milling Co., Hereford. Ariz., 
has completed a two-jig concentrator of 30 tons daily ca¬ 
pacity, at a cost of $11,000. 

Empire Mines d" Investment Co., Grass Valley, Calif- 
will break ground May 15, for a mill of 240 tons daily 
capacity, which, it is estimated, will cost $75,000, ami 
be completed by Jan. 1, 1915. 

Mineral Ilill Ore Reduction d Leasing Co., Cripple 
Creek, Colo., will break ground !May 15, for a cyanide 
plant of 100 tons daily capacity, which, it is estimated, 
will cost $30,000 and be completed by Aug. 1. 

Western Zinc Mining d Reducing Co., Leadville, 
Colo., broke ground. Mar. 23, for a zinc-oxide plant of 50 
tons daily capacity, which, it is thought, will be completed 
by Aug. 1. 

U7n7c Pine Copper Co., Ontanagon, Mich., broke 
ground, Apr. 15, for a stamp mill of 1000 tons dailv 
capacity, which, it is estimated, will be completed by 
May 1,1915. 

Anne Lee Mining Co., Spring City, Mo., broke ground 
Dec. 10, 1913, for a zinc, lead and silicate concentrator 
of 250 tons capacity per 10 hr., which cost $50,000 and 
was completed Apr. 20, 1914. 

Schoolhouse Mining Co., North Carterville, Mo., 
broke ground Jan. 20 for a zinc concentrator of 800 tons 
daily capacity, which cost $20,0(>0 and was completed 
Apr. 10, 1914. 

Lennan Zinc <f* Lead Co., Miami, Okla., began the 
erection of a new concentrator in April. 

Anaconda Copper Mining Co., Anaconda, Mont., is 
building, at the Wa.shoe Reduction Works, a leaching 
plant of 2000 tons daily capacity, to cost $900,000, and 
a sulphuric-acid plant of 100 tons daily capacity, to cost 
$350,000. 

Barnes King Development Co., Marysville, Mont., 
is building a cyanide plant of 100 tons daily capacity, 
all orders for machinery' and equipment having been 
placed. 

Sorthivestern Metals Co., Helena, Mont., is operating 
a dry chlorination zinc works of 100 tons daily capacity, 
which cost $375,000. 

Boss Gold Mining Co., Goodsprings, Xev., is consider¬ 
ing building a cyanide test plant of 25 tons daily ca¬ 
pacity, some time this summer. 

Legitimate Mines Co., Jarbidge, Nev., is drawing up 
plans for a small mill. 

Metals Recoverg Co., Dayton, Xev., has completed a 
cyanide plant of 200 tons daily capacity, which cost 
$50,000. 

Sunset Mining d: Development Co., Rhyolite, Xev., is 
building a stamp mill and cyanide plant of 2000 tons 
monthly capacity, which will be completed Aug. 1. 

Winnemucca Milling d Ore Purchasing Co., Winne- 
mucca, Nev., is about to begin building a 35-ton mill 
and sampling plant for custom work. 

Field Mining d Milling Co., Benton, Wis., will build 
a concentrator of 25 tons hourly capacity on its Thomp¬ 
son property; estimated cost, $50,000; to be completed 
Jan. 1, 1915. 

Wisconsin Zinc Co., New Diggings, Wis., broke ground 
Mar. 15, for a zinc concentrator of 250 tons daily ca¬ 

pacity pc'r 10 hr., which, it is estimated, will cost $35,- 
000; to be completed by July 1. 

Broken. Hill, Lillooet, B. C., is building a large con¬ 
centrator. 

Aguacate Mines, San Mateo, Costa Rica, has completed 
a cyanide plant of 3000 tons annual capacity. 

Braden Copper Co., Hancagua, Chile, is figuring on 
comi)leting its works of 10,000 tons daily capacity, which 
will cost $7,000,000, in two and a half years. 

Clhiinio Coppeff* COo 
The Chino Co])])cr Co., tor the first quarter of 1914, 

shows a production of 17,2(SS,()7S lb. of co))per: (5,401,911 
lb. in January; 5,319,91S 11). in February; and 5,566,819 
lb. in ^larch. Its cost, from milling operations, was 
7.44c. per lb., allowing for smelter deductions and with¬ 
out any credit for miscellaneous I’evenues. Combined cost 
of copper from milling ore and direct shipping ore was 
7.57c. ])er lb. If miscellaneous earnings are used as a 
cH'dit, the cost of net (‘opper is brought down to 7.21c. 

In addition to the cop]ier in concentrates, shipping ore 
accounted for 798,450 lb., making the total quarter’s pro¬ 
duction 18,087.128 lb; 582,200 tons were produced, con¬ 
taining 2.18% copper. Average extraction was 68.05%, 
or 29.69 lb. of copper per ton of ore milled. 

Net operating profit for the quarter was $1,177,740; 
miscellaneous income, $61,242; total, $1,238,982. Divi¬ 
dends paid were $648,615, leaving a net surplus of $590,- 
367. Flarnings :ire based on 14.4227c. per lb. for cop¬ 
per. Copper on hand, sold and unsold, was 23,444,209 
lb., the unsold portion inventoried at 14.06c. per lb. 
During the quarter $112,000 of fir.st-mortgage bonds were 
retired, leaving only $124,500 outstanding. Remaining 
bonds have been called for redem])tion July 1, 1914. Dur¬ 
ing the (piarter 9.38,590 cu.yd. of stri])ping were removed, 
and 606,990 tons of ore moved by steam shovels. 

■tC; 

Utalhi Copies’ Coo 
The Utah Copper C'o., for the first quarter of 1914, 

shows a production of 32,846,155 lb. of copper: 10,649,- 
036 lb. in January; 9,492,898 lb. in Fel)ruary; and 12,- 
704,221 lb. in ^larch. After making allowances for 
smelter deductions, and without crediting miscellaneous 
income, the cost was 9.423c. per lb. Crediting miscel¬ 
laneous earnings, including those from the Bingham & 
Garfield Ry., cost is reduced to 8.423c. ])er pound. 

Total ore treated at both ])lant.s was 1,962,100 tons, 
94% being mined by steam shovels and 6%. from under¬ 
ground. Average grade of ore treated was 1.3411% cop¬ 
per. Net profit from milling operations was $1,553,899; 
other income, $35,988; income from Nevada Con, Cop¬ 
per Co. dividends, $375,187; total net profit, $1,965,074. 
Dividends paid were $1,189,440, leaving net surplus for 
the quarter, $775,634. Plarnings are computed on the 
basis of 14.403c. per lb. for copper. Copper on hand, 
sold and un.sold, was 37,864.504 lb., the unsold portion 
inventoried at 13,565c. per pound. 

Of the tonnage treated, 60% was milled at the Magna 
plant, and 40% at the Arthur plant. A total of 1,519,- 
940 cu.yd. of capping was removed during the quarter. 

The Bingham & Garfield Ry. handled an average of 
16,399 tons of ore per day, and 2834 tons of misceilane- 
ous freight daily. 
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William C. Madge left London on May 2 for the Altai Dis¬ 

trict in Siberia, to be absent several months. 

John T. Reid, Lovelock, Nev., recently examined some 

mines in the Jarbldge district in Elko County, Nevada. 

Howland Bancroft recently returned to New York from 

I’eru, and will leave soon for Colorado on professional work. 

Theodore Gross sailed from New York for London, May 

11, in connection with important negotiations for mining 

property in the West. 

James A. Barr has been appointed director of congresses 

of the I’anama-Paciflc International Exposition to be held at 

San Francisco next year. 

Dr. L. Edelmann, of Berlin, Germany, arrived in New York. 

May 9, on his way to make an extended trip through the 

oil regions of the United States. 

Morton Webber is conducting examination work in Idaho. 

Ills other i)rofessional engagements in the West will make 

his return to New York indefinite. 

Ivan E. Goodner has left the Alaska Treadwell Gold Min¬ 

ing Co. and is in the office of Albert Burch, general manager 

of the Goldfield Consolidated Mines Co., of Nevada. 

Captain Robert W. Hunt, of Chicago, was selected as one 

of the vice-presidents of the International Association for 

Testing Materials at a meeting of the council lately held at 

Turin, Italy. 

Dwight E. Woodbrldge, of Duluth, Minn., who has been 

in W.ashington, D. C., the past three months, is now in Du¬ 

luth and on the Mesabi range, and expects to go Into the 

Georgian Bay region in Canada in a few days. 

Col. Samuel Harden Church, treasurer of the Union Steel 

Casting Co., Pittsburgh, has been elected president of the 

board of trustees of the Carnegie Institute of Technology, 

Pittsburgh, succeeding W. N. Frew, who resigned on account 

of ill health. 

Horace L. Haldeman, Philadelphia, has been elected presi¬ 

dent of the Pulaski Iron Co., Pulaski City, Va., succeeding 

A. J. Dull, deceased. E. P. Borden has been elected vice- 

president and secretary-treasurer and Leonard W. Williams, 

assistant secretary-treasurer. 

Dr. Jules de Vargha, for 13 years past the able director 

of the Central Statistical Office of the Kingdom of Hungary, 

has been appointed Secretary of State in the Ministry of 

Commerce. The Statistical Office is now in charge of Dr. 

Ladislas de Bulay, for some time vice-director. 

Edward T. Stotesbury, of Philadelphia, has been elected 

president of the Reading Company in place of George F. 

Baer, deceased. He has long been a director and prominent 

in the management. Theodore Voorhees, for some years 

vice-president, has been chosen president of the Philadelpliia 

& Reading Ry. Co. W. J. Richards has been elected presi¬ 

dent of the Philadelphia & Reading Coal & Iron Co. He wa.s 

recently vice-president and general manager. 

Emory Oliver, chief engineer of Natomas Consolidated, of 

California, for the past three years, has been made general 

manager. In place of F. L. G. Knox, who has taken a con¬ 

tract from the Federal Government for jetty construction 

at Eureka, Calif. Mr. Oliver evolved the sand-core levee 

system adopted by the Natomas Consolidated on the Sacra¬ 

mento River. Prior to his connection with this corporation 

he built the Western Pacific R.R. from Orovllle to Plumas 

County, through Feather River Cafton. 

A. Sydney Additon died at Berkeley, Calif., May 5. He 

was born in Massachusetts and educated in the East, but 

passed nearly all his professional life on the Pacific Coast. 

He was one of the pioneers in cyanldatlon work. In 1898 

he was connected with the Toronto & Llllooet Gold Reefs, 

Ltd., at Lillooet, going soon after to Berkeley, which was 

thereafter .ils home, except for two years passed as super¬ 

intendent of the Mayfiower Consolidated at Rhyolite, Nev. 

While living at Berkeley he was for a time connected with 

fhe mining machinery business. Later he practiced as a con¬ 

sulting metallurgist and in both capacities he designed and 

built many mills. He was a frequent contributor to the 

technical press, chiefly on milling and cyanidlng. 

Arthur Brown Willmott, well known as a mining engi¬ 

neer, died at Toronto, Ont., May 8, aged 48 years. He re¬ 

ceived his education at Victoria College and graduated from 

Toronto University in 1887. For 10 years he was engaged as 

a geologist by the Lake Superior Corporation under the 

Clergue management and subsequently was retained by the 

company as consulting engineer. He wrote largely on tech¬ 

nical subjects, and was the author of a work on the mineral 

wealth of Canada. Mr. Willmott was for some years a pro¬ 

fessor In natural science at McMaster University, Toronto and 

during his vacations did much work in exploring Northern 

Ontario for the Provincial Bureau of Mines. He was a Fel¬ 

low of the Geological Society of America, a councilor of the 

Canadian Mining Institute and member of the American In¬ 

stitute of Mining Engineers. He leaves a widow, a son and a 

daughter. 

Albert Williams died at a sanitarium in New York, May 

4, after a long Illness. He was about 60 years old. He was 

born in San Francisco, his father having been one of the 

pioneers of California. He w,as trained as a mining engi¬ 

neer and practiced his profession on the Pacific Coast for a 

time. Later he became a member of the U. S. Geological 

Survey, and reached a prominent position, doing some ex¬ 

cellent work there. After leaving the Survey he w’as for a 

time assistant editor of the “Engineering and Mining Jour¬ 

nal” under R. P. Rothwell. Later he was engaged in organiz¬ 

ing the Michigan College of Mines at Houghton, where he 

was instructor for a time. After retiring from that position 

he lived chiefly in the East, doing literary and occasionally 

consulting work. He wrote several articles for the earlier 

volumes of “The Mineral Industry,” and did much work for 

the “Engineering Magazine” and otner technical papers. For 

some years past he had lived very quietly in New York or 

its vicinity. Mr. Williams was a man of wide experience, 

a student of many things, and a writer of marked ability and 

command of language. As an author he possessed especially 

the gift of clear and concise statement and explanation. 

... 
Colorado Scientilic Society—The 303rd regular meeting of 

the society was held in the Boston Building, Denver, May 2. 

Frank E. Shepard read a paper on the “Efficiency of Ore 

Crushing Machines.” 

Texas State School of Mines—This school, a branch of the 

University of Texas, is to be opened in El Paso, Tex., in the 

fall. El Paso has fought hard to secure the institution. The 

school of mines will occupy the buildings formerly belonging 

to El Paso Military Institute and $15,000 of state money is 

available for equipment and supplies. El Paso is situated 

in the center of the mineral-producing area of the South¬ 

west and Mexico, and the school will have access to a field 

of practically every known method of mining and treating 

ores. 

American Iron &. Steel Association—Leopold E. Block, vice- 

president of the Inland Steel Co., Chicago, was elected a di¬ 

rector of the institute for the term ending May, 1917, at the 

annual meeting held in New York, May 4. Mr. Block suc¬ 

ceeds Charles S. Price, formerly president of the Cambria 

Steel Co., Johnstown, Penn., who has retired from active 

business. James A. Farrell, Edgar C. Felton, Elbert H. Gary, 

Robert Hobson, Charles M. Schwab and Powell Stackhouse, 

whose three-year term expired with this meeting, were re¬ 

elected. 

American Insfitnfe of Alining Engineers—The new com¬ 

mittee on safety and sanitation is made up as follows: Arthur 

Williams, chairman; E. M. Shipp, secretary, 2 Rector St., New 

York. Other members: W. H. Aldridge, George D. Barron, 

William L. Bell, Adolph E. Borle, Fred W. Bradley, James L. 

Bruce. Charles F. Chandler, Roscoe H. Channing, Jr., William 

L. Clark, George C. Crawford, James S. Douglas, Walter 

Douglas, T. C. Du Pont, Stanly A. Easton, Howard N. Eaven- 

son, Charles T. Fairbairn, Edgar C. Felton, R. C. Gemmell, 

C. W. Goodale, Thomas J. Grier, Joseph A. Holmes, Alex. C. 

Humphreys, Sidney J. Jennings, John Langton, Solomon Le 

Fevre, James MacNaughton, W. W. Mein, Charles E. Mills, 

C. P. Neill, R. V. Norris, William J. Olcott, J. D. Pope, William 

C. Ralston, J. B. Risque, William D. Sargent, Francis R. Sinn, 

John M. Sully, William D. Thornton, W. R. Walker, C. W. 

Whitly, Dwight E. Woodbridge. 
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SAN FRANCISCO—May 7 

A Record Blaat in California was fired May 5, when 

66 tons of Hercules powder was used at the Riverside Port¬ 

land Cement Co. quarries, near Riverside. This is the record 

blast both in quantity of powder used and amount of rock 

broken down in mining or quarrying in the state. Two 

shots were fired as one. Both were on the same side of Chino 

hill and close together. The material, limestone, is similar 

in the two faces, but one produces rock for the manufacture 

of cement, the other rock for use in the refining of sugar. 

Thus one is called the cement face and the other the com¬ 

mercial face. There were 42 tons of powder loaded for the 

cement shot and 24 tons of powder loaded for the commercial 

shot. The shots were fired by electric generator and were 

as near simultaneous as was possible. The powder was 

loaded in two tunnels, one in each face and from each 

crosscuts were driven at the inner end and at the center 

point. The tunnels were driyen in 100 ft. and the cross¬ 

cuts in the larger face were 120 and 100 ft. long. The load¬ 

ing level was 150 ft. below the apex of the hill, and the 

floor of the larger face extended 100 ft. distant from the 

portal of the tunnel. The two shots in the one blast broke 

down 450,000 tons of rock, and it was noticeable that not a 

piece of the broken rock was thrown beyond the floors of 

the quarries. There was no loud report, but a muffled 

roar. No glass or other material was shattered in the 

vicinity, but there was a noticeable movement of the surface 

at a distance of 2000 ft., as though there had been a slow- 

moving earthquake. 

DENVER—May 8 

PoIIntloii of StreamM by Mill Tailings is now a small 

issue in Colorado. This is the first objection that has 

been raised on this point for a long time. Several years 

ago, placer operations were stopped at Granite because the 

tailings polluted the Arkansas River that furnishes municipal 

water to Florence and Pueblo. The cyanide plants in the 

Cripple Creek district have been careful to impound their 

tails on high ground, but in the older districts of the state 

where milling has been continuous for several decades, the 

right of disposal of mill tailings in streams has been un-) 

questioned and the practice has been upheld by public senti¬ 

ment upon the ground that mining is the basic industry of 

the state. The “sportsmen” of Leadville and Glenwood 

Springs now come forward with complaints against the op¬ 

eration of the Iron Mask mill at Belden, two miles below 

Red Cliff, on the Eagle River. Their objection is that tail¬ 

ings from this zinc-separating plant will kill trout. State 

fish commissioner James Shinn, while admitting that the 

law has been somewhat disregarded, assumed the attitude 

that mining is more important than fishing and he declined 

to take action against Hicks and Hanington, owners of the 

property. It seems ridiculous for men of Leadville who 

depend exclusively upon mining to raise such a point, but it 

is still worse when they go to the extent of arousing the 

ranchmen of Eagle County who have heretofore raised no 

complaint, but who are now being led to believe that the 

trifling quantities of tailings that might flow on their lands, 

through irrigation, will prove detrimental. While suit is 

being threatened against the mining company, the agitators 

have not acted, as they are endeavoring to raise a fund 

through the circulation of subscription blanks. In this par¬ 

ticular case there has been a real effort on the part of the 

operators to prevent polluting the river. The mill is close 

to the river in a narrow cafion traversed by the main line 

of the Denver & Rio Grande R.R. A recent flood so moved 

part of the tailings as to partially bury the track. In remov¬ 

ing the debris, laborers threw the tailings into the river; 

the tailings consist of silica and magnetic oxide of iron. To 

the credit of the citizens of Red Cliff be it said that they 

are defending the mining company, but it is not waiting for 

legal action to begin and has already started the erection of 

an aerial tramway that will convey the tailings a consider¬ 

able distance down and across the canon to a suitable dump. 

BUTTE—.May « 

Work of Draining Willow Glen Farm, the mpdel farm 

of the Anaconda company, near Anaconda, has been taken 

up again where left off last year. A gasoline ditch digger is 

being used, and in less than one week more than 2000 ft. 

of ditch has been dug, and the tile used in running the water 

off has been laid. Three and one-half miles of tile is strung 

along the ground ready to be laid as fast as the ditch is ex¬ 

cavated. During the winter some repairs and improvements 

were made on the ditch digger with the result that now one- 

third more excavating can be done in a given time than was 

possible last summer. 

.Appointment of .Vnaronda’M Chief Counael has been an¬ 

nounced by C. F. Kelley, vice-president and managing di¬ 

rector of the Anaconda company. L. O. Evans is the ap¬ 

pointee. In making the announcement, Kelley said that for 

the last two years Evans has been acting practically as head 

counsel, as Kelley’s time is taken up almost entirely with the 

directing work of the executive department. Evans came to 

Butte from Helena In 1895. A year later he became asso¬ 

ciated with John F. Forbis in the legal department of the 

Boston & Montana, and Butte & Boston companies, in which 

capacity he continued until the merger of the companies in 

the Anaconda, afterward keeping his connection with the 

larger company. Evans has also been attorney for the Mon¬ 

tana Power Co. and the Butte Water Co. 

HOUGHTON—May 9 

Isle Royale is planning more extensive opening of the 

Grand Portage lode for the immediate future. The openings 

in this lode so far have been from No. 2 shaft, in long drifts. 

This work has been the most successful of any which has 

been undertaken at this property since the Calumet & Hecla 

assumed the management. It was based on the explorations 

which were made following suggestions from the early his¬ 

tory of the old Huron mine. Practically every opening that 

has been made on the Grand Portage has produced a grade 

of copper a little better than the average of the Isle Royale 

vein proper. No. 1 shaft is being prepared for reopening. 

It will be equipped with modern machinery. This will mean, 

too, that large additions will be made to the working force at 

the Isle Royale mine and a substantial increase made in 

tonnage. The three-head stamp mill which now crushes 

Isle Royale rock cannot be depended upon to do better than 

1800 tons daily average, and when No. 1 shaft is in operation 

the tonnage will run well over 2400 tons daily. This ad¬ 

ditional rock will be crushed at the Centennial-Allouez mill, 

at Point Mills. These plans include the resumption of opera¬ 

tions at the Tamarack stamp mill; this mill has been com¬ 

pletely remodeled. 

JOPLIN—May 9 

First Serious Mine Fire in the Joplin district was re¬ 

cently experienced when through the decomposition of mar- 

casite sufficient heat was generated to set the timbering on 

fire in a badly caved portion of Pocahontas ground. The fire 

spread rapidly until conditions underground became unendur¬ 

able and the miners were driven out. A. I. Young, in charge 

of Government rescue car at Pittsburg, Kan., was asked by 

State Mine Inspector I. L. Burch to send oxygen helmets and 

a party of men to the mine to attempt fighting the fire and 

saving the mine. When the party arrived the following 

morning entrance was forced into the burning mine from the 

adjoining Sitting Bull through a bulkhead. A fresh-air 

station was established and an examination made. It was 

found that the fire had made such progress that most of 

the passageways had caved in, cutting off any possibility 

of proceeding far into them. The fire was burning close to 

the main shaft. It was decided that the only thing possible 

under the circumstances was to take out whatever machinery 

was near the shaft and abandon the mine and let the water 

rise. Drills, motors, pumps and equipment were taken out 

by the party with oxygen helmets. The closing of this mine 

and waiting for the water to rise puts out of commission two 

adjoining properties, the Sitting Bull and Powhattan, both 

of which were heavy producers of ore up until the last few 

months. The fire started in an extensive cave-in which cut 

off the air between two shafts. This caving ground was filled 

with timbers over which lay some heavy deposits of mar- 

casite, shale and mud. Before the fire broke out an effort 

was being made to drive an air drift through a portion of this 

caved ground, but the ground grew hotter in spite of every- 
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thins done to establish ventilation. The air srew heavy with 

sulphur dioxide and drove the men out several times, many 

collapsins. It is the belief of State Mine Inspector I. L. 

Burch that it will take several weeks for the water to rise 

sufiiciently to put out the timber fire, and he believes that 

most of the timberins will be burned out and the ground 

caved before this happens. 

1*1.,ATTEVILiliK, WIS,—May 5 

Miniug Outlook Is Enoouraging for the coming summer in 

the Wisconsin zinc and lead field. Drilling operations during 

the winter were light, compared with previous winters, how¬ 

ever, the discovery of a new and important zinc field which 

lies tributary to Plattevllle was made. The district is called 

New Diggings, to which several railroad companies are 

making surveys for the ore-hauling business. The most im¬ 

portant discovery made so far was by the Wisconsin Zinc Co., 

on what is known as the Champion property. The property 

has been thoroughly drilled and a shaft is now down to the 

clay bed, where much water has been encountered. Muph 

development work and equipment are planned which include 

the building of a 300-ton mill, to be operated with electric 

power. This company has purchased the Campbell separating 

plant at Cuba City, where its ores will be roasted in the 

near future, as soon as necessary repairs are made and new 

machinery installed. This company was practically forced 

to change its site for roasting because of the complaints from 

farmers. The old plant is gradually being dismantled. The 

retorts are to be sent to Tennessee for the drying of hydrate 

ores. Good drilling results have been obtained on the Thomp¬ 

son property, by the Wisconsin Zinc Co. The Great Western 

Mining Co., of Galena has contracted its production to the 

American Metal Co., which is a new buyer in this district. 

The Mineral Point Zinc Co. has opened up an orebody on the 

old Penl-Benton property near New Diggings, and It is the 

intention of the company to build a mill which will be oper¬ 

ated by electric power. The Frontier Mining Co., of Benton 

has made an important discovery on a property adjoining its 

Calvert mine. This property will be mined by extending the 

Calvert underground workings and the ore will be hoisted 

through the Calvert shaft. Many improvements have been 

made by the Cleveland Mining Co., on its Cleveland and Law¬ 

rence mines, which include belt conveyors, concrete shaft, 

headframes and underground gasoline-motor haulage. The 

Lawrence mine is in the development stage, and on it the com¬ 

pany is building a 150-ton mill. At the Fox mine, which is 

owned by the Mineral Point Zinc Co., the underground work¬ 

ings extend from 2000 to 2600 ft. from the shaft, and the 

company is carrying on extensive development work to prove 

up sufficient ore tonnage to warrant sinking of a shaft and 

building a new mill at this place. The Vinegar Hill Zinc Co. 

has secured leases on the Sunset and Senator properties 

located in the vicinity of Rewey. Drilling is in progress to 

obtain data on the trend of the ore formation, which lies 

between the two mines. Considerable drilling has been car¬ 

ried on in the vicinity of Platteville by Harry Stevens, a 

veteran prospector. Stevens has acquired a lease on the Royal 

mine, which w’as formerly operated by the Wisconsin Zinc Co. 

Drilling lesults on the Royal property show good ore occur¬ 

ring in two “flats,” just back of the old mine workings. De¬ 

velopment work at the West Hill mine has shown up a rich 

deposit of zinc ore and the company is now building a 50-ton 

mill. 

M.\U<11:ETTE—May » 

N<i Marquette SliipmentN by Steel t'oriioration will be 

made for an indefinite period. The reason is not given. The 

Steel Corporation’s shipments from the Marquette range have, 

however, been light this spring. Only one steamship of the 

company has loaded at Marquette. It is explained on the 

Gogebic range that the recent curtailment of the Steel Cor- 

l)oratlon operations in that region w'as made necessary be¬ 

cause practically all the available stockpile room had been 

filled and ore was being hoisted at a rate greater than ship¬ 

ments could be made direct from the shafts. The Gogebic 

mines are operated more extensively than are others on the 

older ranges for the reason that they are worked on a roy¬ 

alty basis, whereas various properties elsewhere are owned 

in fee by the corporation and are held in reserve, either 

being closed entirely or producing much below capacity. 

l•Ionee^ PIniit is to tio Out of Illnst June 1, is the an¬ 

nouncement recently made. The plant is in Marquette and 

the Pioneer Iron Co. is a Cleveland-Cllffs subsidiary. While 

there is some repair work to be done and while periodic sus¬ 

pensions are to be expected at blast furnaces, the shut down 

at this time is ascribed particularly to the discouraging 

condition of the market. The company is carrying 20,000 

tons of charcoal pig iron at its yards in Marquette, or half- 

year’s production for the plant. Sales have been slow for 

several months past, and prices low. The suspension will 

result in the release of a considerable number of men, but 

the organization will be maintained and there will be em¬ 

ployment for part of the force on the repair work. The Glad¬ 

stone furnace of the company was put out of blast some 

time ago for overhauling, and the Newberry furnace of 

the Lake Superior Iron & Chemical Co. will be closed for a 

few months for the same purpose. 

TORONTO—May » 

Importation of ExploMlveo, the regulation and control of 

their manufacture, their use, and the construction, licensing 

and inspection of the premises used for their manufacture 

and storage are covered in a bill which Louis Coderre, Can¬ 

adian Minister of Mines, has given notice will be introduced 

in the Canadian Parliament. Some years ago the former 

administration took up the question and instituted an Inves¬ 

tigation by an English expert, as the result of which a bill 

was drafted. It was never passed, the subject being a difli- 

cult one to deal with effectively, owing to questions as to 

jurisdiction between the Dominion and Provincial govern¬ 

ments. The present measure is understood to be practically 

on the same lines as that formerly proposed with some modi- 

flcations to safeguard provincial rights. 

Porcupine Gold Mines, Ltd., known as the Vipond, will 

recommence operations, satisfactory arrangements having 

Anally been made. In order to provide the necessary flnanc- 

ing, a new company to be known as the Porcupine Vipond 

Mines, Ltd., with a capital of $1,500,000 has been formed, and 

this company will issue $750,000 fully paid shares for the 

properties of the Porcupine Gold Mines, Ltd., which is capi¬ 

talized at $2,000,000. At the above rate of exchange, three 

shares of the new company will be given for eight shares in 

the old company: 300,000 shares of the new company have 

been underwritten at 30c. per share, leaving 450,000 shares in 

the treasury. It is estimated that the $90,000 which will be 

realized from the sale of the stock will be sufficient to pay 

off the company’s indebtedness and provide sufficient funds 

to build a cyanide plant, and put the mine in working con¬ 

dition. 

SUDBURY, ONT.—May 9 

There Is Much Activity at the Nickel Mines. Never in the 

history of the district have Inquiries for options and active 

staking of all probable or prospective nickel areas been car¬ 

ried on at so early dates as this year. Large parties are at 

present in the field doing prospecting and other preliminary 

work. The snow is still in the woods. Options are eagerly 

sought at increased prices over a year ago. It is anticipated 

that nearly all of the outstanding properties will be optioned 

and finally purchased by one of the three operating companies 

or by other strong syndicates now on the ground. The Eng¬ 

lish and German investors have awakened to the prospective 

richness of the Sudbury field looking at it from an invest¬ 

ment, speculative or operating standpoint. There is still an 

extensive area of virgin mineral ground available for pur¬ 

chase on terms which are reasonable when one considers the 

prices some properties were optioned at a year ago. For in¬ 

stance the Murray mine formerly owned by the H. H. Vivian 

company was optioned at $125,000. This property had been 

optioned on three previous occasions and turned down; $75,- 

000 to $100,000 was spent in diamond drilling during the life 

of the last option. This resulted in determining a tonnage of 

over 16,000,000, thus putting this area in the front rank as 

a future producer with two railroads crossing the property. 

The Levack group, of 600 acres, locally known as the Tough- 

Stoble group, was optioned to the Mond Nickel Co. It was 

previously drilled by the Mond company about 1900, then by 

the Doctor Pierson syndicate in 1910, by the Canadian Copper 

Co. about 1912, and again by the Mond company in 1913, at 

an option price of $650,000. After spending $90,000 in drill¬ 

ing, 4,000,000 tons of ore were proved up. This Is the richest 

ore the Mond company owns. Magnetic surveys have been 

made of several other areas adjoining the Mond, which have 

the earmarks of big mines. These properties are now under¬ 

going further preliminary work with the object of diamond 

drilling them, when they will either be sold on a tonnage 

basis or mined by independent companies. The old established 

companies have not been Idle; their slogan is progress. The 

Canadian Copper Co. is determined it will not be superseded 

in its front-rank position as the largest producer of nickel, 

and is making preparations to enlarfe and improve its pres¬ 

ent plant. The Mond company is adding 150 ft. to its new 

smelting works, and will install a plant to smelt a much 

larger proportion of green ore. The furnaces are now running 

on three tons of green ore to one of roasted ore. A new 

treatment in an oil-burning furnace is working satisfactorily, 

all fines and flue dust being taken care of in this furnace. 

The British American Nickel Co. has been making surveys 

and has made plans for the erection of a large smelting and 

refining plant miles from Sudbury. It is estimated this 

plant will cost between $5,000,000 and $7,000,000. 
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ALASKA 

NEWSBOY (Fairbanks)—One man, with a Hardsocs Won¬ 
der drill, breaks 8 tons of ore per shift in 2-ft. vein. Oood 
ore has recently been found on Sla-ft. level. 

QUIGLEY & CO. (Fairbanks)—At this mine, Kantishna 
district, prospecting has been done on a vein of antimonial 
silver-lead ore. Picked samples carry $6 to $7 per ton gold 
and 100 oz. silver. 

ALASKA UNITED (Douglas)—Ready Bullion production 
for March, from 18,872 tons of ore, was $38,880, or $2.08 per 
ton, net profit $11,571; 700 Claim production was 18,249 
tons, yielding $31,115, or $1.72 per ton, net loss being 
$1770. 

AUK BAY—It is reported that a bond has been taken on 
these properties and 50 men are sampling ore. John Hays 
Hammond is said to be interested in deal. Auk Bay property 
bears a resemblance to Alaska-Gastlneau, Alaska-Perserver- 
ance and Treadw-ell mines. H. R. Plate has arrived and 
begun the preparation of a camp at Auk Bay. 

BERRY & HAMTL (Circle P. O.)—Hydraulic operations 
of Berry & Hamil, on Mastodon Creek, will be continued 
this summer. It was recently stated in San Francisco that 
a contract had been made for construction of a dredge, 
but Mr. Hamil reports that this was in error. Possibility 
of a dredge was seriously considered, but it was decided to 
continue hydraullcking for at least one more season. 

MASTODON HYDRAULIC MINING CO. ((^Ircle P. Q.) — 
Case of ^Iastodon Hydraulic Mininp Co. ys. Circle City 
ing & Dredging Co., has been decided in district court of 
Fairbanks, in favor of plaintiff. Theron E. 1*611, repre¬ 
senting plaintiff, has purchased at marshal s sale interest 
of defendant company in claims Nos. 11, 12, 13, lo, 
16 and 17, Mastodon Creek, for $1525, which is sufficient 
to satisfv judgment given by court. This is ground on 
which Elmer dredge has been working for two seasons with 
indifferent success. Dredge is said to be unsuitable for 
ground. Defendant now has one year to redeem property, 
which consists of a leasehold interest and a contract to 
purchase. 

500 ft. Above 200-ft. level provierty lias made a creditalile 
slicwing which encourages deeper explorations. 

G(4Lp REED MINING & MILLING CO. (Kingman)—A 40- 
hp. engine has recently been received and will be used to 
operate the compressor. This is the initial shipment of new 
and heavier equipment. When it is installed shaft is to lie 
continued an additional 200 ft. 

ARABIAN (Union Pass)—A crosscut, recently driven, is 
piported to have cut 100 ft. of milling ore. Another crosscut 
from a shaft cut 35 ft. of milling ore, while still another 
ciosscut showed 8 ft. of ore assaying up to $20. I’roperty is 
heing opened up by Mines Co. of America. 

I*inal County 

LUCKY GOLD & COPPER CO. (Kelvin)—Operations have 
heen suspended. During layoff ground will be surveyed for 
patent. 

KELVIN-SULTANA (Kelvin)—Shaft is nearly 500 ft. deep 
and preparations are lieing made to cut station. Ground has 
been broken for mill. 

PALO ALTO (Superior)—High-grade silver ore has heen 
found in bottom of shaft. Work is being held up in shaft 
on account of wat«*r recently encountered. Owners are con¬ 
templating driving a tunnel to drain ground. 

CALIFOUNI.A 

Amador County 

FREMONT (Drytown)—Shaft has reached a depth of 2350 
ft. A station will be cut at 2300-ft. level. 

PLYMOUTH CONSOLIDATED GOLD MINES, LTD. (Ply- 
*^outh)—Company is organized to operate I’lymoutb mines 
which have been reopened and developed by California Ex¬ 
ploration Co., Ltd. New mill building is in progress, .and 
will probably be completed and ready for duty in August. 
Unwaterlng and development cost a total of $179,450. Operat¬ 
ing company is capitalized at £240,000. C. A. Morelng and 
W. J. Lorlng are directors. Burch, Caetani & Hershey, of 
San Francisco, are California representatives. 

ARIZONA 

Gila County 

MIAMI COPPER CO. (Miami)—During shutdown at Can- 
anea, Miami has been shipping its concentrates to Douglas. 

INTERNATIONAL SMELTING & REFINING CO. (Miami) 
—Foundations for power-plant buildings are being com¬ 
pleted as fast as possible so as to allow erection of steel. 
Most of steel for buildings is already on ground and erec¬ 
tion force w'lll soon have everything in readiness for start¬ 
ing work. 

IRON CAP (Globe)—Company has purchased ground 
known as Bird Group, consisting of 11 claims, six of them 
patented. The claims adjoin United Globe, Arizona Com¬ 
mercial, Iron (jap and Superior & Boston, and are considered 
desirable ground, the Old Dominion, Superior & Boston and 
other companies in the Globe district having negotiated for 
their purchase at different times in past few years. It is prob¬ 
able that property will be held in reserve and later worked. 

INSPIRATION CONSOLIDATED (Miami)—Development of 
main orebody above 600 level was begun last week, 12 ver¬ 
tical ra'ses being started. A total of 48 faces are being 
worked throughout mine, all in ore, the majority consisting 
of raises and sublevel laterals which are necessary for 
blocking out orebody by Ohio caving system. A 50-ton 
pocket is being put in at Incline shaft to serve 600 level, so 
that as soon as new haulage drift on this level is in ^m- 
mission all waste will be handled through this shaft. Con¬ 
creting of main-east-shaft station on 400 level is nearly coin- 
pleted and with this completed shaft work will be resumed, 
40 ft. of it already being done. A 6x20-ft. tube mill was in¬ 
stalled at test mill and will be started within a few days. A 
66-in. Bradley mill also is soon to be tried out at experi¬ 
mental plant for purpose of comparing its efficiency as a 
fine crusher with the several other types of mills which have 
already been given exhaustive tests. All machine tools at 
concentrator shop are now in use, which means that all re¬ 
pair work and new work can be quickly disposed of. Trusses 
spanning fourth bench of concentrator building were swung 
during week, as were also most of the bln girders on upper 
end of mill. Bins to be used at concentrator are of sus¬ 
pension type. They -will run entire length of mill and will 
have an available capacity of 12,000 tons, or 2000 tons per 
mill unit. 

Maricopa County 

SUNFLOWER CINNABAR MINING CO. (Phoenix)—A 
foreign syndicate has taken an option on property in Mazat- 
zal mountains. 

MONTE CRTSTO (Wlckenburg)—Construction of an aerial 
tramway from mine to Hassayampa River, near Wlckenburg 
is under consideration by Ezra W. Thayer, owner. 

Mohave County 

ECLIPSE (Secret Pass)—New hoist, compressor and drills 
are being installed. 

PAY (Kingman)—Louis Lusk, who has an option on mine. 
Is-ploMHlng to build a reduction plant. McKesson mill at 
Holy Moses mine is being used for making tests on Pay ores. 

ARIZONA SOUTHWESTERN COPPER CO. (Coppervllle) 
—Arrangements have been made to sink shaft to a depth of 

Rutte County 

ZINC ORE IN A VEIN carrying some gold and silver l.s 
reported to have been disclosed in a prospect on Magalia 
ridge. 

CHEROKEE (Oroville)—Tailing dump of this old mine, 
which was a large hydraulic producer, has been leased to 
O. C. Perry and R. S. Klttrlck. Prospecting is reported to 
have shown that installation of a bucket-elevator dredge 
is warranted. 

Nevada County 

BRUNSWICK CONSOLIDATED (Grass Valley)—Three 
100-kw., oil-insulated, self-cooled Westlnghouse transformers 
will be installed. 

MAJOR GOLD MINING CO. (Nevada City)—It is reported 
that a crosscut in this channel mine recently disclosed gravel 
of extraordinary value, which will warrant Installation of a 
stamp mill. Mine is equipped with an electric hoist. 

ShnHta County 

MIDAS (Knob, Harrison Gulch District)—There is no 
means of controlling fire which started in 1200-ft. level, and 
as there is no timbering of consequence above that level, fire 
will be allowed to burn down to 1300-ft. level, bottom of 
mine. Pumps have stopped and water will be allowed to 
reach 1200-ft. level before pumping is again attempted. It is 
probable a large portion of bottom of mine will be destroyed 
by caving following burning of timbers and flooding of drifts 
and stopes. 

Siaklyou County 

CUB BEAR (Etna Mills)—Work has been resumed. Build¬ 
ing of a stamp mill is contemplated. 

BIG CLIFF (Etna Mills)—Good showing is made in recent 
development of medium-grade and some high-grade ore. If 
continued development warrants a mill will be built. 

CARSEN-KRADLE—This mine, in Oro Flno District, is 
reported yielding good milling ore and mill is in steady op¬ 
eration. Oom Paul mine is also in regular operation. 

HOMESTAKE (Etna Mills)—Mining has been resumed at 
this mine on Taylor Creek. Old wagon road is being re¬ 
paired to facilitate shipment of supplies. Large tonnage of 
high-grade ore has been blocked out. Building of a stamp 
mill is contemplated. 

Tuolumne County 

GARFIELD VIRGINIA (Buchannan District)—Suit to 
quiet title has been brought in Superior Court by Charles 
Segerstrom, manager of Dutch mine. 

LOFTUS & GARWOOD have 20,000 ft. of lumber near 
Oak Bar for construction of a wing dam on Klamath River. 
Placer gold on a small island in river will be mined. 

DREISAM (Soulsbyville)—Mine has been bonded to Black 
Oak Development Co., which operates Black Oak mine. The 
500-ft. shaft will be deepened to 700 ft. before drifting or 
crosscutting. 

HARVARD (Jamestown)—Grade of ore Is increasing as 
depth is gained in shaft, and good ore is being mined in 
both north and south ends of mine. Shaft Is being widened 
and other Improvements are in progress. 
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COLORADO 

Boulder County 

rviTED STATES GOLD CORPORATION (Sugar Loaf) — 
TTvf ivation for an addition to roasting plant is completed. 
Contracts have been let for steel building. A sampling plant 
will 1)6 built. 

RICHMOND (Boulder)—Lease has been obtained by Pierce 
Hros of Wisconsin. Frank Pierce will be superintendent. 
Mine’ was formerly a producer of gold that occurred in a 
narrow vein, but ore was rich. 

SOUTHERN ILLINOIS (Gold Hill)—Mine and mill that 
inve been idle all winter are being reopened by Dr. Curtis 
Brown of Marlon, Ill., president of company. Mill contains 
a l)all’mill and a Wood flotation unit. 

Kngle County 

\ COPPER DISTRICT AT EAGLE is reported by pros- 
i.ec'tors named Story and Weiskopf who made their dlscoi^O 
ast fall about 15 miles south of the town of Eagle. 

tton is lime and shale. First claims are along a vein 6 to 
8 ft. wide with 3 ft. of solid ore. 

Gilpin Connty 

fifty (Black Hawk)—Officials are making plans for un- 
waterlng property and erecting an aerial tramway from Cook 
«haft house to mill. Mill will be put into condition as soon 
as possible for treatment of custom ores pending unwatering 
and development of mine. 

I^nke County 

NORTH SIDE (Leadvllle)—An additional boiler is being 
installed to provide power for pumping. Rich lead-carbonate 
has been opened up. 

VIRGINIUS (Leadville)—Property, on Sugar Loaf Moun¬ 
tain is developing good ore, of which little will be stoped 
unti’l installation of proposed storage-battery locomotive. 

BIG FOUR (Leadville)—Mine was closed down several 
weeks ago through failure to meet pay roll, but George W. 
Boyce has reorganized as Big Five Operating Co. and re¬ 
sumed work under a new lease. All debts have been can¬ 
celed and development work has jiroceeded. 

l.a I’latu County 

tom boy—(Cave Basin, via Ignacio)—Owners are mak¬ 
ing preparations for development work as soon as supplies 
can be brought in. , 

BALTIMORE (Cave Basin, via Ignacio)—This property, 
but recently discovered is showing up W'ell and some high 
assays have been obtained. 

MARY MURPHY (Cave Basin, via Ignacio)—Ore is being 
sacked for shipment as soon as trail is opened. It is said 
that this ore contains 150 oz. silver and 30% copper. 

Ouray County 

fourth OF JULY-NANCY HANKS (Sawpit)—Sawpit 
Mutual Mining Co. is organizing to work this grouP under 
bond and lease. It is proposed to drive Eames adit 300 ft. 
to tap vein and to afford drainage. Last operations were 
stopped by excessive water in shaft. Ore is worth $20, for 
gold, silver and copper. 

Snn Jiiun County 

MEARS-WILFLEY MILL (Silverton)—Plant is finished; 
it will treat tailing from Silver Lake mine deposited in 
Silver Lake These will be conveyed in natural channel 
and wooden fiume down two miles to mill, into settling tanks, 
thence to tube mills, and to classifier. Coarse material will 
ero to new type of Wllfiey tables 47 ft. by 12 ft.; fines to 
three 24-deck Wllfiey slimers, capacity 600 tons. 

San Miguel County 

BREITUNG mines CORPORATION (11 Pine St., New 
York)_Company has optioned Humboldt mine, adjoining 
Smuggler Union. Humboldt has an 850-ft. shaft and 5220 
ft of drifts and crosscuts. R. E. Cranston will make an ex¬ 
amination soon to check reserves estimated at 104,261 tons 
of a gross value of $1,860,454, distributed as follows: On 
dump, 16,000 tons; in place, blocked out on four sides, 77,749 
tons- ore developed on two sides, 10,512 tons. Humboldt 
orebody could be tapped at depth through an adit from 
Smuggler Union workings. 

Teller County 

drainage tunnel—Work of extending tunnel to east¬ 
ward has begun, under direction of James F. Burns, chair¬ 
man of tunnel committee. A fiow of 7500 gal. per min. con¬ 
tinues from portal. 

PORTLAND (Victor)—High-grade ore is being mined on 
new 1750-ft. level, recently opened. 

TRILBY (Cripple Creek)—This property has been sold at 
a sheriff’s sale, to satisfy a judgment of $98,000. 

GKORtaV 

I.umpkin County 

TOLEDO MINING CO. (Dahlonega)—Grading for a mill 
near Yahoola Creek opposite old Consolidated mill of 120 
stamps has commenced. Proposed plant Includes 10 stamps 
and a tube mill, to be driven by a 40-hp. turbine working 
under 17-ft. head. Company will work Free Jim property, 
which is a deposit of gold-bearing saprolite, by system of 
hvdraullcking and milling developed in this district. The 
giant will work under 100-ft. head and opencut, when ex¬ 
tended into hillside, will have a face of 100 ft. A flume, 1500 
ft. long, provided with riffles will conduct hydraullcked ma¬ 
terial to mill, where a 4xl0-ft. trommel w'ill separate fine 
and coarse, each of which goes to its respective bln. Coarse 
ore will be crushed in stamp mill and fine in tube mill. Pulp 
will flow over 300 sq.ft, of amalgamated plates. Idea of re- 
grinding fine portion of discharge from flume, is new and 
should add greatly to chances for profit. This work is being 
financed by people who have been Interested in Dahlonega for 
several years, and in spite of unsatisfactory conditions that 
have existed there for years, as far as profitable mining is 
concerned. 

IDAHO 

Coeur d’Alene District 

PRINCIPAL COEUR D’ALENE PRODUCERS IN 1913 
yielded net profits of $4,773,287, as against $3,571,002 for same 
properties in 1912, an increase of $1,202,285. Gross output 
for period was 2,039,030 tons, greater by 150,786 tons than for 
previous years, and gross value was $17,670,083, an increase 
of $2,391,098. Extraction costs were $6,586,784, an average 
of $3.23 per ton, 73c. higher than in 1912. Transportation and 
smelter charges were $5,767,412, or $2.83 per gross ton, an 
increase of 23c., and net profit was $2.61 per ton, a decrease 
of 44c., due to marked decline in lead prices, while gross 
value of product increased from $8.15 to $8.67. Improve¬ 
ments and betterments decreased from $900,785 to $655,376. 
Hercules heads list, taking place of Bunker Hill & Sullivan. 
V. hich goes to second place, and Greenhill-Cleveland, in pro¬ 
ducing class for first time, is third. Stewart is fourth. Hecla 
drops from fourth to six place. Ontario increased its profits 
$15,424 and Snowstorm $48,677. Hecla’s profits decreased 
$42,916, Last Chance $34,701 and Success $176,746. For 
eleventh consecutive year Gold Hunter shows a net loss, and 
Interstate-Callahan, Federal’s Standard mine. Sierra Nevada 
and Alice also report net losses. No report has been filed 
yet by Marsh or Tyler lease, and Caledonia and Highland- 
Surprise did not operate. Further details are: Hercules— 
Tons, 40,816; gross value, $2,846,758; cost of mining, $669,002; 
cost of transportation, $238,651; cost of reduction, $552,473; 
betterments, $179,304. Bunker Hill & Sullivan—Tons, 436,060; 
gross value, $3,889,767; cost of mining, $1,213,859; cost of 
transportation and reduction, $1,557,647; betterments, $70,004; 
royalties, $14,256. Greenhill-Cleveland—Tons, 173,846; gross 
value, $2,083,108; cost of mining, $647,802; cost of transporta¬ 
tion and reduction, $515,292: betterments and cost of lease, 
$81,862. Stewart—Tons, 174,126; gross value, $1,629,474; cost 
of mining, $488,995; cost of transportation and reduction, 
$524,489; betterments, $54,556. Federal (Morning mine, Mul- 

387,932; gross value, $2,021,395; cost of mining, 
$858,240; cost of transportation and reduction, $848,274; bet¬ 
terments, $9722. Hecla—Tons, 141,930; gross value. $1,026,754; 
cost of mining, $402,998; cost of transportation and reduc¬ 
tion. $299,060; betterments, $32,000. Ontario—Tons, 72.901; 
gross value, $592,372; cost of mining, $226,889; cost of trans¬ 
portation and reduction, $181,691. Snowstorm—Tons, 105,674; 
gross value, $709,577; cost of mining, $309,161; cost of trans¬ 
portation and reduction, $207,847; betterments, $55,112. Fed¬ 
eral (Last Chance mine, Wardner)—Tons, 265,200; gross 
value, $1,217,071; cost of mining, $709,440; cost of transporta¬ 
tion and reduction, $385,301; betterments, $949. Tamarack * 
Custer Consolidated—Tons, 11,808; gross value, $532,206: 
cost of mining, including milling, $251,631; cost of trans¬ 
portation and reduction, $166,134; betterments, $56,751. Suc¬ 
cess—Tons, 62,700; gross value, $291,056; cost of mining 
»oo? reduction and betterments not segregated. 

Federal (Mace mines)—Tons, 2874; gross value, 
$42,383; cost of mining, $29,678; cost of transportation and 
reduction, $12,512; betterments. $5682. Sierra Nevada—Tons, 
«o, value, $19,458; cost of mining and exploration, 

of transportation, $5669; cost of reduction. 
$2242. Alice—Tons, 2319; gross value, $14,912; cost of min- 
mg, $13,718; cost of transportation and reduction, $4868. <5old 
»ocU gross value, $489,148; cost of mining. 
$280,000; cost of transportation and reduction, $168,000; bet- 

^^3,635. Consolidated Interstate-Callahan—Tons, 
43,663; gross value, $264,644; cost of mining, including mill¬ 
ing $1/1,607; cost of transportation and reduction, $97,262; 
betterments, $67,799. 

HERCULES (Burke)—No. 5 tunnel has crosscut 25 ft. of 
ore. Tunnel crew has been laid off for a few shifts in order 
that arrangements can be made to handle ore. This tunnel 

Burke. It is 600 ft. below No. 4 
t^unnel and is 8000 ft. long. All records for district were 
broken in driving it; during March 402 ft. advance was 
made. Ingersoll-Leyner machines were used. Company has 
a model surface plant ready to put in operation at portal of 
tunnel and all ore will be handled through this plant. This 
will eliminate tramway now in use. Width of ore will not 
be known until crosscut is continued but from what is al¬ 
ready exposed it would seem that ore is about as wide as in 
upper workings. Between new and upper tunnel practically 
no work has been done which assures a long lire. Ore is 
«i ® uniform. Mine made a net profit last year of 
^XfMUvfUUl/t 

MICHIGAN 

Clipper 

AHMEEK (Houghton)—Work of installing two additional 
heads at mill is progressing satisfactorily and it will be 

** Shafts Nos. 1 and 2 are sending 
2000 tons of rock to mill daily and this is being gradually 
Increased. North shaft will be ready to handle additional 
rock as soon as mill is ready to take care of it. 

CALUMET & HECLA (Calumet)—Property is oneratine: 
at full capacity with exception of No. 21 shaft on Kea?sarge 
lode, and it is likely that this shaft will be opened at an 
early date. Plans are being worked out toward a more effi- 
cient method of rock handling that will materially increase 
production on ()sceola lode. An experiment is being tried 
at one shaft on this lode, using mules for underground haul¬ 
age. At stamp mills, site is being arranged for erection of 
a large leaching plant, necessRating moving a number of 
dwellings, and excavating will be started in near future. At 
No. 2 regrinding mill work of installing machinery is going 
forward, and one section will be ready in early summer and 
will take care of tailings from Hecla mill. Work oiTdredg- 
ing plant is progressing. The 20-ln. dredge is being fitted 
up and plans are being made to have equipment working on 
tailings pile before cold weather sets in. First half of com¬ 
pany’s electrolytic plant is doing regular duty. 

Iron 

IRON-ORE OUTLOOK—Cut in ore prices of from 60 to 
70c. per ton has caused talk throughout iron ranges and 

times are coming. Laying off 
of 700 men by Steel Corporation, at Ironwood. and another 
700 at Eveleth, together with 200 discharged by Peni? Iron 
Mining Co., at Norway and Vulcan, bas led people to think 
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tliat most of the towns will have to suffer. Present prices 
of ore are entirely to(' low to allow some operators to (h'live 
a fair profit, and as many .of them are heavily stocked now, 
opinion prevails that they will curtail or shut down rather 
than sacrifice tlieir producf. MiniiiK men claim tiuit ?:i.75 
for Bessemer and $3 for non-Bessemer is not a fair price, 
when operatinf? costs are considered. Mines that have bif? 
royalties to pay will be losers, but they would rather work 
them than sell ores that they hold in fee. Minimum lias 
to be paid. 

AMERICAN (Diorite)—This mine has made one boat ship¬ 
ment of iron ore this season to AlKOina Steel Co., at ('anadian 
Soo. Just when another carp;o will be sent out is not known. 

REPUBLIC (Republic)—Cleveland-Cliffs Iron Co. is con- 
sideriiiK purchase of this property, one of the best hard-ore 
mines on ^larquette ranpe. Mine is owned by Cambria Steel 
Co., but has becm opc'rated for several years by I’enn Iron 
Mining Co. At present Cleveland-Cliffs company is operating 
only one hard-ore mine, all others being soft hematite. 

TRADERS (Iron Mountain)—Three blowers and several 
pumps are in operation unwatering this open-pit mine from 
which 100,000 tons will be shipped this year. It is believed 
that men will be able to start work within a week, when 
mojt of the water will be out. Iloose & Person Construction 
Co. has started its stripping contract at mine and it will not 
take long to remove overburden on that part of property. 

CLEVELAND-CLIFFS (Ishpeming) — Further inquiry in 
regard to note, lately published in these pages, to the effect 
that a steel headframe was being introduced on iron range 
by this company in drilling operations, develops fact that 
so called ■‘headframe" is no more than usual steel derrick 
designed by all diamond-drill manufacturers for use by those 
who prefer steel to timber. 

MINNESOTA 

Duluth 

A CHANGE IN THE LAWFUL L.ATERAL AND DVER- 
HEx\D CLEAR.VNCES, required for ore cars loading from 
headframes, has been authorized by the state railroad and 
warehouse commission of Alinnesota, upon application of 
several Alesabi range railroads. State law has heretofore 
provided (Chap. 307, Laws of 1913) side clearances of not 
less than 8 ft. from center line of track and overhead clear¬ 
ance of not less than 21 ft. from top of rail. New order re¬ 
quires but 12 ft. 6 in. overhead clearance and 6 ft. side 
clearance. Arguments in favor of lower overhead clearance 
aie; (1) Impact of ore falling from chute at greater dis¬ 
tance would seriously damage the rolling stock; (2) greater 
danger to employees in endeavoring to remove obstructions 
in chute when above height of employee. As to the side 
clearance, it is argued that steel headframes are open, and 
tliere is no occasion for an employee to go between support¬ 
ing posts and car. New clearance is insuttlcient for locomo¬ 
tives, but this is unnecessary, as ore cars are dropped under 
chute by gravity. 

ALL ORE DOCKS Ol’ENED WEEK OF MAY 2 at west¬ 
ern end of Lake Superior. S.S. “Joseph Block,” owned by 
Inland Steel Co., was first ore cargo out of Duluth harbor, 
being from Great Northern dock at Superior. Missabe dock 
at Duluth opened several days later, as did Ashland and Two 
Harbors docks. Operating companies continue to lay off 
men, under one pretext or another. Fayal, at Eveleth, 
recentlv reduced its working force to half normal. This 
condition prevails in all Michigan and Minnesota iron dis¬ 
tricts. At Virginia, Minn., large numbers of unemployed are 
being taken care of nightly by the city. Steel Corporation 
is concentrating its energies mostly to Great Northern ore 
properties, from which properties it is obliged to pay for 
6,000,000 tons during present season at a royalty of $1.88 per 
ton, on basis of 59% iron. This price includes freight to 
Superior docks. Recent establishment of 1914 ore prices 
has not had anticipated stimulating effect on iron-ore trade. 
While actual mining operations are being curtailed, reverse 
is true of exploratory and preliminary work. Steel Corpora¬ 
tion’s activities in this direction exceed those of any pre¬ 
vious time. Following new underground operations have re¬ 
centlv been started: Sullivan, Wanless. Minnewas and 
Priniile, all near Virginia, Graham and Vivian, at Biwabik, 
Philbln, at Hlbbing, and Duncan, at Chisholm. These activ¬ 
ities are, of course, necessitated by Great Northern lease 
cancellation. 

MONT AN.V 

Beaverhead County 

BIG MUDDY OIL DISTRICT—According to reports of 
James AIcKay, prospects of striking oil on Big Muddy, in 
Sheep Creek basin, are favorable. Specimens of oil shale ex¬ 
hibited by him recently, burnt quite readily when ignited, 
showing 'ilgh contents of crude oil. McKay says that devel¬ 
opment voik has not yet reached a stage that permits ma’ - 
ing posiHve predictions as to depth at which oil will be 
encountered. 

Misaoula County 

TARBOX (Saltese)—This mine, which was forced to close 
down after loss of plant and buildings during forest fires in 
1910, is to be developed, and new equipment is to be installed 
as soon as funds now being raised become available. On 
each of six levels which have been opened from a shaft 600 
ft. deep, shoots of good lead and silver ore have been ex¬ 
posed. It is planneil to sink shaft 300 ft. deeper and to ex¬ 
plore all ground underlying 200 acres cf mineral land owned 
by company. 

Silver Bow County 

WORKINGMEN’S WAGE SCALE—Recent efforts cf Butte 
Workingmen’s Union to secure from other Butte labor unions 
an Indorsement of a strike for workingmen to help them 
obtain a raise of wages from $3.50 to $4, have failed. Clerks’ 
union, plumbers and gasfitters, Butte miners’ union and 
others have all decided against a strike at present and most 
of these unions have Instructed their delegates to Silver Bow 
Trades and Labor Council to so state sentiment of members 
of their respective unions. So far city of Butte is only em¬ 
ployer of labor which has agreed to pay $4 scale. 

WASHINGTON-BUTTE MINING CO. (Butte)—U. S. Circuit 
Court of Appeals, at San Francisco, affirmed decision of the 
U, S. distiict court at Butte, in favor of Washington-Butte 
company. (omiiany is owner of 20 a,,res of patented placei 
ground, adjoining IMttsmont mine in eastern pait of Butte 
district. Ground is valued at $300,000. Some years ago five 
quartz claims were located on ground of \N'ashington-Butte 
comjian.v by Mason and others, who contended that jdacer 
jiatent excluded (|uartz veins known to exist when patent was 
issued. By decision of .San Francisco court, Washington- 
Butte company was declared sole owner of both placer and 
lode rights. Another suit against company, involving eastern 
portion of placer ground, is pending in state court. It is 
more than probable that in view of last decision this suit 
will be dropped. 

BUTTE & SITI'ERIOR COPPER CO. (Butte)—The decision 
of Federal court of Montana, holding that Mini'rals Separa¬ 
tion Co.’s patent was invalid, practically settles outcome of 
injunction suit brought by Minerals Separation Uo. against 
Butte & Superior, Independent of Hyde case, which has not 
yet been tried. Circuit Court at Butte refused to grant in¬ 
junction upon filing of a satisfactory bond by Butte & Super¬ 
ior, and a monthly statement of operations of company’s 
fi<>t.ation plant. This order has been complied with ever 
since. There is also pimding a decision as to ownership of 
certain orebodies claimed by this company and adjoining Elm 
Drlu mine, owned by W. A. (’lark. Work necessary to settle 
this has been carried on for last two years, and has now 
reached a tioint where it is ho|)ed engineers in charge will 
be able to report detinitely within a short time. 

■NEV.VD.V 

KMmeriildn County 

KLONDVKE (Klondyke)—Mill will be built in near fu- 
tu re. 

JI’MBO EXTENSION MINING CO. (Goldfield)—Second 
payment, amounting to $20,000, has been made on Velvet 
claim, which has been held under option from Goldfield-Mer¬ 
ger Mines (’o. Total purchase price is $85,000 and 171,000 
shares of stock. Under terms of sale, stoping will now be 
liermitted, and monthly payments of $5000 will be made. 
Drifting into Velvet claim from 921-ft. level of Poleverda 
claim has been done and an oreshoot, 4 ft. wide, has been 
opened. 

Lander County 

AUSTIN-DAKOTA (Austin)—Oreshoot containing fine 
specimens of native silver has been discovered in sinking in¬ 
cline shaft. Ore is being sorted for shipment, low-grade ore 
being stored on dump until mill can he built. 

KIMBERLY CONSOLIDATED (Battle Mountain)—Shoot 
of rich ore has been discovered in raise being lifted to con¬ 
nect with old shaft on south end of property. Consideralile 
high-grade ore was shipped from this shaft when property 
■was first located. It is expected that development work will 
ojien a large tonnage of good grade ore. At Washington, or 
main working shaft, hoisting plant has been installed head- 
frame and ore bins built, and shaft timbered. Sinking will 
be resumed. In north end, crosscut 131 has cut vein and 8 
ft. of milling-grade ore is opened. This crosscut will be ad¬ 
vanced to cut downward extension of a parallel vein. 

Idnooln County 

AMALGAMATED PIOCHE (Pioche)—Crosscutting to Ray¬ 
mond and Ely vein is being continued, (’oncrete bulkhead 
has been built in crosscut, and two pumps installed at No. 1 
shaft, to handle large flow of water expected when vein is 
cut. Zinc-sulphide ore, containing gold and silver, is being 
stoned on 12th level. Shipping ore is sorted out at collar 
of No. 1 shaft, low-grade being stored on stockpiles for fu¬ 
ture milling. New bins and sorting tables are being built. 

I-yon County 

SMITH VALLEY MINES CO. (Smith Valley)—Alain olfice 
has been moved to Yerington, Nevada. 

EAIPIRE-NEVADA (Yerington)—Sixth churn drill hole is 
now being sunk. Several thousand feet of drilling has been 
done to date, but results have not been made public. 

MinernI County 

NEVADA CHIEF AHNING CO. (Goldyke)—This company 
IS operating on a group of six claims and has installed a 15- 
hp. hoist. An incline shaft has been sunk to a depth of 230 
ft. Vein was crosscut at 150 ft., and where it assayed $20 
per ton, and at lower crosscut vein is wider and ore richer, 
some selected ore running in high figures. Company is plan¬ 
ning to sink shaft 100 ft. deeper. 

COPPER QUEEN (Luning)—This group, consisting of 64 
claims, has recently been bonded by A. C. .lames and asso¬ 
ciates. Considerable surface work has been (lone preparatory 
to starting development of promising surface showings that 
were uncovered by Fermina Sarrias, owner. Ore occurs in 
form_ of carbonates, oxides, silicates and some sulphides in 
garnltized limestone along a contact with granitic intrusions. 

WAGNER AZURITE COPPER CO. (Luning)—Company 
owns 16 claims four miles east of Luning adjoining Nevada 
Champion and Anderson properties. By a system of cuts and 
shafts, property has been opened for % mile in length and 
1500 ft. in width between a monzonite foot wall and quartzite 
hanging. Oreshoots show strong on surface, giving an aver¬ 
age of 2V4% copper. Ore carries % oz. silver to 1% of copper 
and some gold. Working shaft at present is only 100 ft. deep, 
with crosscuts at 50- and 100-ft. levels and average width of 
deposit is 30 ft. With present development there is appar¬ 
ently 50,000 tons of commercial ore available. Company has 
completed a plant (or the treatment of these ores. It was 
designed by John D. Fields, and is to have a capacltv of 200 
tons daily. It is a departure from usual leaching practice in 
that ore is ground fine and leached in a specially designed 
agitator containing an acid-proof filter. Pulp after treatment 
with sulphuric-acid solution is treated by amalgamation to 
recover gold and silver. Copper is recovered from solution 
by preclpltatlo". on iron, but it is expected that electric power 
will be obtained in a short time, which will permit installa¬ 
tion of electrical equipment to produce highest grade of elec¬ 
trolytic copper. 
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Nye County 

MaoNAMARA MINING CO. (Tonopah)—Special meeting 
wlli be heid on May 15, to reorganize company on assess¬ 
ment basis. 

Storey County 

COMSTOCK PUMPING ASSOCIATION (Virginia City))— 
Settlement of dispute with Mexican company may be accom¬ 
plished without recourse to law, although Mexican, apparent¬ 
ly has no intention of joining association at present. Friend¬ 
ly’ feeling now prevails between I’umping Association iind 
Mexican company. Three 75-kw. transformers are being 
installed on 22()0-ft. station of C. & C. shaft. These trans¬ 
formers are for 2310-ft. pumping plant in case of a sudden 
iiiliux of water. Air lift installed in Consolidated Virginia 
is working satisfactorily. 

White I'Ine Ciiunf.v 

(illtOUX (Ely)—Production of copper will cease upon 
expiration of smelting contract, June 5. with Steptoe smelt¬ 
ing plant, according to report from Boston. Development 
work will be hastened on this and other subsidiary proper¬ 
ties of Consolidated Copper Mines Co. to determine if con¬ 
struction of concentrating plant is warranted. 

STBPTOE VALLEY SMELTING CO. (McGill)—Work on 
upper stories of new clubhouse for employees has been 
started. Basement was completed some time ago and con¬ 
tains swimming pool, shower baths and bowling alleys. 
Three stories, of -ed and white pressed brick, will be built. 
On first fioor will be lobby, gymnasium, reading room and 
billiard room, on second and third fioors, 35 bedrooms. Mem¬ 
bership in club will be optional with employees. 

NEW MEXICO 

Eddy County 

SOUTHWESTERN PETROLEUM CO. (Carlsbad)—J. A. 
Johnson is statutory agent of this newly incorporated com¬ 
pany; capitalization, $50,000. 

ANDREWS OIL & G.4S CO. (Carlsbad)—Company has filed 
incorporation papers with commission at Santa F^; capitaliza¬ 
tion, $250,000. S. D. Stennls, Jr., is statutory agent. 

Grant County 

BONNIE MINE CO. (Lordsburg)—It is reported company 
will make many Improvements during year. 

85 MINE (Lordsburg)—The 792-ft. tunnel is completed 
and main shaft is to be sunk deeper and forces Increased. 
Large shipment of machinery is en route. 

Sierra County 

GOOD LUCK MINING CO. (Mancho)—Property was bid by 
Phillip G. Simmons, judgment creditor for $7000 at sheriff s 
sale. ^ 

Socorro County 

PACIFIC MINES CO. (Mogollon)—Ore bins at North tun¬ 
nel are to be moved to new working shaft, in center of 
jiroperty, and hoisted, eliminating 500 ft. of tramming. Ore 
is shipped daily to custom mills. 

SOCORRO MINING & MILLING CO. (Mogollon)—Survey 
has been completed for an aerial wire-rope tramway to prop¬ 
erties one mile distant, upon which company holds option to 
purchase. Mill handled 5000 tons of ore in April and shipped 
two tons of bullion, in addition to several tons of high- 
grade concentrate. 

OAKS CO. (Mogollon)—Development in both Johnson and 
Eberle mines is yielding good-grade mill ore. Crosscutting 
of large vein passing through Eberle is being conducted prior 
to selection of point for sinking main shaft. ■ Eberle is cen¬ 
trally located, being situated between Ernestine Mining Co. 
on south and Socorro Mining & Milling Co. on north. 

UTAH 

Juab County 

APRIL SHIPMENTS FROM TINTIC amounted to 539 cars, 
and total for first four months of 1914 is 2446 cars. 

CHIEF CONSOLIDATED (Eureka)—Drift into Eureka 
City ground on 1400 level is nearing Beck fault, and interest¬ 
ing developments are looked for. 

IRON BLOSSOM (Silver City)—Ore has been followed for 
some distance above 400, in No. 3 workings, where deposits 
have heretofore been found only between 400- and 500-ft. 
levels. 

GRAND CENTRAL (Mammoth)—A dividend of 5c. per 
share, or $25,000, has been declared, payable May 19. This 
makes a total of $50,000 for 1914 thus far. Monthly ship¬ 
ments from 2000 to 3000 tons are being made. 

GODIVA (Eureka)—Machinery at this property is being 
put in order, shaft repaired, etc., by Falrburn Leasing Co., 
organized for purpose of working here. Operations will be 
carried on on 700-, 900- and 1200-ft. levels. Most productive 
territory in past was between 700- and 900-ft. levels, below 
which little work has been done. Especial attention will be 
given to 1200 level, lowest level, in search of a continuation 
of oreshoots. There is stated to be much low-grade ore ex¬ 
posed in various parts of mine. 

Salt Lake County 

UTAH APEX (Bingham)—The company’s first-mortgage 
bonds have been reduced from $239,000 Jan. 1, 1913, to $105,- 
000. Capacity of mill has recently been doubled. 

CARBONATE (Salt Lake City)—Lessees have sent a force 
of men up to this property in Big Cottonwood, four miles 
from Maxfield mine. 

SET,LS MINING (Alta)—Work has been started at this 
property, which adjoins South Hecla on west. Operations 
will be carried on through Dwyer tunnel level of that prop¬ 
erty. Ground to be developed is under lease and bond. 

BINGHAM MINES (Bingham)—Satisfactory ventilation 
has been obtained at this company’s Commercial mine 
through completion of a 550-ft. raise from tunnel level to 
surface. It will now be possible to adequately develqp a 
large part of the ground, which during summer months 

could not be operated, owing to bad air in upper stopes. 
Deepest workings are 1200 ft. on dip of vein. 

Summit County 

SNAKE CREEK TUNNEL (Park City)—During March this 
tunnel was extended 298 feet. 

SILVER KING COALITION (Park City)—A steel head- 
frame is being installed in underground station on Alliance 
tunnel level. 

MINES OPERATING CO. (Park City)—During March, 4000 
to 5000 tons of ore from old stopes on upper levels of Ontario 
were treated in this company’s mill. A high daily average 
of 188 tons for each day week was recently attained. 

DALY-JUDGE (Park City)—Galena ore has been opened 
in Daly vein by a raise from 1200-ft. level. This is regarded 
as an important strike, as two other finds similar to this 
one have been followed from 1200 to above 500. Milling ore 
has also been developed, and drifting is being done from 
300-ft. level to cut oreshoot. Shipments of high-grade ore 
have been made. 

CAXAD.V 

nritlMh Columbia 

UNION (Grand Forks)—Contracts have been let at rate 
of $13.50 per ton for hauling 2000 tons of ore from Union 
mine in Franklin Camp to Granby smelting works at Grand 
Forks. 

BLACK PRINCE (Slocan City)—A 6-in. vein of high-grade 
silver ore has been crosscut in a tunnel being driven from 
lower workings with object of cutting Two Friends vein. 
Crosscut had been driven 50 ft! when new vein was struck. 

CORK GROUP (Kaslo)—This group comprising six claims, 
situated on South Fork of Kaslo Creek, has been bonded to 
Kaslo and Vancouver men. Included with mineral claims 
IS a large acreage of timber, a concentrator having a capac¬ 
ity of 100 to 125 tons per day, a compressor run by water 
power and a sawmill; 800 tons of concentrates, which it is 
said will assay 32% zinc, 8% lead and 15 oz. silver will also 
become property of new company. There are three veins in 
group, from one of which. French company, formerly operat¬ 
ing property, shipped 1206 tons of concentrates, carrying 46,- 
417 oz. silver and 1,396,732 lb. lead in addition to producing 
zinc concentrates already mentioned. 

Ontario 

KERR L.4KE MINING CO. (Cobalt)—Unwatering lake has 
again been started. 

PETERSON LAKE (Cobalt)—Company has declared a 
dividend of 1%% quarterly, or 7% per annum. Issued capital 
is $2,401,820. 

KIRKLAND LAKE (Kirkland Lake)—It is announced that 
report of Doctor Hatch, English mining engineer, who re¬ 
cently inspected properties, which has been anticipated with 
much interest in mining circles, will not be made public. 

NTPISSING (Cobalt)—Hydraulic prospecting near McKin- 
ley-Darragh has been recommended. Later in season work 
will be confined to area around Peterson Lake. During April 
estimated net value of production was $225,703. High-grade 
mill treated 170 tons and shipped 550,150 oz. of bullion. Low- 
grade mill treated 6663 tons. 

CROWN RESERVE (Cobalt)—Long-protracted action 
brought by John Black and others against this company to 
decide ownership of 569,950 shares of treasury stock, which 
plaintiffs claimed to be held in trust for them, has been 
finally decided by British Privy Council in favor of company. 
Case was appealed from judgment of Canadian courts for 
company, and appeal has been dismissed. 

MEXICO 

Jall'ico 

FOREIGNERS KILLED AT HOSTOTIPAQUILLO include 
one American and two British subjects. A Mr. Ransdell, 
presumably a British subject, and seven Americans are re¬ 
ported cut off by bandits in vicinity. Other Americans are 
safe. This information came as a result of an inquiry about 
conditions at Cinco Minas and safety of Americans there. 
It reads: “Bullion buried. Concentrates stored. Both safe. 
Americans all safe. One American and two British killed at 
other mines in Jalisco. .\11 mines shut down completely. 
Ransdell and seven Americans cut off bv bandits at Mascota 
and Huauchlnango. Only 15 .\mericans in Jalisco.’’ Dispatch 
did not mention names of men killed. 

BRITISH Gri.\XA 

GOLD PRODUCTION for the three months ended Mar. 31 
was 9901 fine oz., or $206,516; an increase of $38,557 over 1913. 
Diamonds reported for the three months were 2098 carats, 
valued at $19,446; an increase of 1248 carats over last year. 

COLOMBIA 

PATO MINES, LTD. (Zaragoza)—Manager has cabled to 
London that rainy season has commenced, and dredge re¬ 
sumed operation Apr. 25. 

PERU 

CERRO DE PASCO MINING CO. (Cerro de Pasco)—Un¬ 
sanitary native huts of stone and adobe are being pulled 
down by company and replaced with modern and hygienic 
structures. 

TR.\XSV.4AL 

GOLD PRODUCTION IN THE TRANSVAAL in April is 
reported by cable at 683,877 oz., which is 2924 oz. less than 
in March, and 101,097 oz. less than in April, 1913. For the 
four months ended April 30 the total was 3,098,928 oz. in 
1913. and 2,648,692 oz.—or $57,748,464—in 1914; a decrease of 
450,236 oz., or 14.5%, this year. 

PRODUCTION OP METALS OTHER THAN GOLD in the 
Transvaal in January included 70,512 oz. silver, 1132 tons 
copper ore and 373 tons zinc ore. As compared with Januarv, 
1913. this shows a decrease of 24.751 oz. silver; increases of 
734 tons copper ore and 106 tons tin ore. Coal shipments from 
the mines were 389,505 tons, a decrease of 28,212 tons from 
last year. 
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METAL MARKETS 
NEW YORK—May 13 

The metal markets are still inclined to be quiet and no 
changes of importance are to be noted during the week. 

MONTHLY INDEX NUMBERS 

Month 1912 1913 1914 Month 1912 1913 1914 Month 1912 1913 
Jan. . Ill 126 108 May.... 118 126 ... Sept. . 127 118 
Feb. . 109 125 115 June.... 117 117 . . . Oct. . 133 114 
March... . Ill 125 no July. 114 110 . .. Nov. . 129 no 
April. . 115 124 107 Aug. 120 116 . . . Dec. . 129 no 

Average for year 1913, 118: year 1912, 119; year 1911, 112; year 1910, 11.1. 
Numbers for each month an<l year calculated on approximate sales of pig 

iron, copper, tin, lead, zinc and aluminum. 

Copper, Tin, Lead and Zinc 

Copper—The market has been very quiet. Buyers both in 
this country and abroad are holding back and the inquiry 
in consequence has been slight. On the other hand, the prin¬ 
cipal producers have not pressed metal for sale, but second 
hands have offered at lower figures and these offerings have 
been facilitated by the fact that on account of the low mar¬ 
ket for standard copper arbitrage transactions have been 
profitable. The business has been done at somewhat lower 
figures. 

The London standard market on May 7 was £63 3s. 9d. 
for spot and £63 10s. for three months. On May 8, spot de¬ 
clined to £62 16s. 3d. and three months to £63 6s. 3d., which 
figures also prevailed on Monday, May 11. There was some 
covering of shorts on Tuesday, May 12, in consequence of 
which the market adv'anced to £63 3s. 9d. for spot and £63 15s. 
for three months. On Wednesday, May 13, it closed at £63 
28. 6d. for spot and £63 12s. 6d. for three months. 

The average of our copper quotations for the week is 
13.9375 cents. 

Base price of copper sheets is now 19 %c. per lb. for hot 
rolled and 20%e. for cold rolled. The usual extras .arc; 
charged and higher prices for small quantities. Copper wire 
is 15%§15>4c. per lb., carload lots at mill. 

Copper exports from New York for the week were 9491 
long tons. Our special correspondent reports exports from 
Baltimore for the week at 4732 tons. 

Tin—Buyers in this market refrained from large pur¬ 
chases in view of the fact that they cov'ered their require¬ 
ments to a considerable extent at the lower level which was 
established about a week ago. Notwithstanding the absence 
of American buyers on the London Metal Exchange, the 
market there developed a much better tendency. It is re¬ 
ported that Eastern interests have practically withdrawn as 
sellers. The close is firm at £153 5s. for spot and £155 2s. 6d. 
for three months; and about 33%c. for May tin here. 

Messrs. Robertson & Bense write that the arrivals of tin 
ore and concentrates at Hamburg, Germany, in April, were: 
From Bolivia, 1651 tons; from India, 5: from Southwest Africa, 
10; total, 1666 tons. 

Lead—There is a good business doing both in the East 
and in the West, with St. Louis price a shade firmer. 

The London market is quiet, Spanish lead being quoted 
at £18 8s. 9d. and English 7s. 6d. higher. 

Spelter—There has been a good demand from day to d iy, 
which has been freely met and considerable business has 
been done, the market closing rather firm. 

In London, good ordinaries closed at £21 7s. 6d., specials 
£21 15s. per ton. 

Base price of zinc sheets is now 87 per 100 lb., f.o.b. Ter .i 
Ill., less S% discount, with the usual extras. 

Cadmium—German quotation is 750 marks per 100 kg.— 
equal to about 81c. per lb.—f.o.b. works in Silesia. 

Magnealnm—Current quotation for pure metal is $1.50 per 
lb. for lots of 100 lb. or over. New York. 

Selenium—Quotations are $3@3.25 per lb. for lots of 100 
lb. or over. For retail lots 85 per lb. is asked. 

Exports from Baltimore for the past week included 2205 
lb. selenium to Hamburg, Germany. 

Foreign Trade of Great Ilritain in Metals other than iron 
and steel, threo months ended Mar. 31, in long tons: 

.-Imports-- -Exports- 
Metals: 1913 1914 1913 1914 

Copper. 32,570 43,2(13 17,303 l(i„lH9 
Tin. 12,248 13,29(1 11,.108 12,017 
Uad. .12,878 .15,273 14,179 1.1,014 
Zino. 34,235 37,549 2,148 2,822 
Quieksilver. 438 414 332 188 
Minor metals. 2,162 2,301 7,484 7,0.85 

Ores. cte. 
Tin ore and eoncentrates 8,153 9,835 . . 
P.vrites. 247,438 232,511 . . 

Copper includes contents of ore and matte imported. Ex- 
|)orts include reexports of foreign material. 

DAILY PRICES OF METALS 

NEW YORK 
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13.90 5.05 4 90 
7 4 8765 58i @14.00 33i 3.90 3.80 @5.10 @4.95 

13.90 5.05 4 90 
8 4.8780 58i @13.95 331 3.90 3.80 @5 10 @4.95 

13 90 5 05 4.90 
9 4.8790 58i @13.95 33| 3.90 3.80 @5 10 @4.95 

13.85 .1 0.1 4.90 
11 4.8805 58J @13.95 33 i 3.90 3.80 @5.10 @4 95 

13.90 5.07i 4 92} 
12 4.8805 58i @14.00 33J 3.90 3.80 @5 10 @4 95 

13.95 3.80 .1 07J 4 92.} 
13 4 8795 58i @14 00 33J 3.90 @3.82i @5.10 @4.95 

The quotations herein given are our appraisal of the markets for ropjjer, lead 
spelter and tin based on wholesale eontracts; and represent, to the best of our 
judgment, the prevailing values of the metals specified as indicated by sales by 
producers and agencies, reduced to basis of New York, cash, except where St. 
I.ouis is given as the basing point. St. Louis and New York are normally quoted 
0.15c. apart. 

The quotations for electrolytic copper are for cakes, ingots and wirebars. 
Electrolytic copper is commonly sold at prices including delivery to the consumer. 
To reduce to New York basis we deduct an average of 0.15c. representing delivery 
charges. The price of electrolytic cathodes is usually 0.05 to 0.10c. below that 
of electrolytic; of casting copper 0.15 to 0.2,1c. below. Quotations for lead rep¬ 
resent wholesale transactions in the open market for good ordinary brands. 
Quotations for spelter are for ordinary Western brands. Silver quotations arc 
in cents per troy ounce of fine silver. 

Some current freight rates on metals per 100 lb., are: St. Louis-New York, 
15Jc.: St. Louis-Chicago, 6c.; St. Louis-Pittsburgh, 12Jc.; New. York-Bremen or 
Rotterdam, 15c.: New York-Havre, 16© 17Jc.; New York-London, 16e.; New’ 
York-Hamburg, 18c.: New York-Trie.sts, 22c. 

I.ONDON 

Copper Tin Lead Zinc 

1 Spot 1 

M
ay

 

Sil¬ 
ver 

£ per 
Ton 

Cts. 

K 3 Mos. 
Best 

Sel’td Spot 3 Mos. 
£ per 
Ton 

Cts. 

Sb' 

£ per 
Ton 

Cts. 

K 
7 27 63* 13 73 63} 67} 152 154 18} 3 96 21} 4.64 

8 

9i 

27* 

27*1 

27 ; 

62 H 13 65 63* 67} 151} 153} 18} 3.99 21} 4 64 

11 62 H 13 65 63* 67} 151} 153} 18} 3.96 21} 4.64 

12 261 63* 13 73 63} 67} 153 155 18} 3.99 21} 4.64 

13 26H 63} 
1 1 

13.71 63} 67} 153} 155} 18* 4 01 21} 4.64 

The above table gives the closing quotations on I.ondon Metal Exchange. 
All prices are in pounds sterling per ton of 2240 lb., except silver which is in 
pence per troy ounce of sterling silver, 0.925 fine. Copper quotations are for 
standard copper, spot and th^ months, and for best selected, price for the latte 
being subject to 3 per cent, discount. For convenience in comparison of London 
prices, in imunds sterling per 2240 lb., wdth American prices in cents per pound 
the following approximate ratios are given: £10 =2A7ic.; £15 » 3.2 
“ £25 = 5.44c.: £70 = 15.22c. Variations, £1 »= 0.21}c. 
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Other Metals 

Aliiinlnum—The market remains fairly active, but there 
is some competition for business, and imported metal has 
been offered at lower figures. Quotations are 17%@18%c. 
per lb. for No. 1 Ingots, New York. 

Antimony—The market continues quiet, with little or no 
change. Cookson's is firmer at 7.40@7.50c. per lb. and Hal- 
lett’s at 6.90@7.10c.; while 5.75@6c. per lb. is named for 
Chinese, Hungarian and other outside brands. 

Reports have been received from abroad of a meeting held 
for the purpose of forming a syndicate of European produc¬ 
ers. No definite information can be had here, but rumors 
of some such action have been heard for several weeks. 

tiuicksllver—Trade continues fair and prices are un¬ 
changed. New York quotatlcns are $38 per fiask of 75 lb. for 
large lots and 54c. per lb. for jobbing orders; San Francisco. 
$38 for domestic orders, and special terms—usually about $2 
less—for export. The London price is £7 per flask with £fi 
17s. 6d. asked from second hands. 

Nickel—Quotations for ordinary forms—shot, blocks, or 
plaquettes—are 40 @ 45c. per lb., according to size of order 
and quality. Electrolytic nickel is 5c. per lb. higher. 

Gold, Silver and Platinum 

Gold—The open market in London is still affected by a 
strong demand, especially from Russia and Prance, and a 
premium was again paid, the price for bars being 77s. 9%d. 
per oz. At the end of the week the premium was dropped. 
In New York $2,000,000 gold was taken for export to Prance, 
and $1,000,000 for Berlin, though it is said this consignment 

was destined to Russia. 
Sales of gold bars at the New York Assay Office in April 

amounted to $2,836,057. For the four months ended April 
30 the sales were $11,395,467 in 1913, and $11,550,268 in 1914; 
an increase of $154,801 this year. This does not include gold 
for export. 

Gold production in the Transvaal in April was 683,877 oz. 
or 2929 oz. less than in March. For the four months ended 
April 30. the total w’as $64,054,842 in 1913, and $54,748,464 in 
1914; a decrease of $9,306,378, or 14.5%, this year. 

Iridium—With a fair demand prices remain unchanged. 
Quotations are $75 @78 per oz.. New York. 

Platinum—The market remains rather quiet, but there is 
a steady demand, and prices are unchanged. Dealers ask 
$43@44 per oz. for refined platinum, and $46@49 for hard 
metal, according to grade. 

Silver—The market has remained quiet and steady without 
special feature, closing at 26 {^d. in London. 

Shipments of silver from London to the East, Jan. 1 to 
Apr. 30, as reported by Messrs. Pixley & Abell: 

1913 1914 Changes 
India   £2,601,.300 £2,686,000 I. £84,7(K) 
China. KMi.OOO 40,000 D. 126,000 

Total. £2,767,300 £2,726,0(X» D £41,300 

Gold production of Rhodesia three months ended Mar. 31, 
was 185,763 oz., or $3,839,720; an increase of 22,438 oz., or 

13.7%, over last year. 

Zinc 2md Lead Ore Markets 

PLATTEVII.I.E, WIS.—May » 

The base price paid this week for 60% zinc ore was $39@ 
39.50 per ton. The base price paid for 80% lead ore was $48 

per ton. 

SHIPMENTS WEEK ENDED MAY 9 
Zinc Lead Sulphur 

ore, lb. ore, lb. ore, lb. 
Week . 2,924,130 143,380 494,800 
Year . 53,898,600 2,223,800 16,650,230 

Shipped during week to separating plants, 3,179,770 lb. 
zinc ore. 

JOPLIN, 310.—3Iay » 

Blende sold as high as $43, the assay base being $37@40 
and the metal base $35@37.50 per ton of 60% zinc. Calamine 
sold at $20@22.50 per ton of 40% zinc. The average of all 
grades of zinc ore is $35.64 per ton. Lead sold up to $48.50 
on a base price of $46 per ton of 80% metal content, and the 
average of all grades is $45.64 per ton. 

The blende market was notably stronger, on the rise of 
spelter, and less talk of closing the mines was heard during 
the week. The owners of several mines producing high-grade 
zinc ore have made an open declaration that they will cease 
operations immediately the price recedes below a $40 base. 

SHTPMENT.S WEEK ENDED MAY 9 
Blende Calamine Lead Value 

This week. 11,056,470 868,240 1,975,220 $257,375 
Totals 19 weeks.. 199,888,160 12,824,620 34,156,160 4,907,585 

Blende value, the week, $202,765; 19 weeks, $3,932,025. 
Calamine value, irte week, $9720; 19 weeks, $144,285. 
Lead value, the week, $44,890; 19 weeks, $831,275. 

.3IONT.ANA ZINC ORES 

The Butte & Superior report for the month of April shows 
32,580 tons of ore milled, producing 10,820 tons of concen¬ 
trates. The zinc contents were, by assay, 10,648,024 lb., 
against 5.108,374 lb. in April of last year. 

..... 

IRON TRADE REVIEW 1 
I 3 

NEW YORK—Slay 13 

Leading steel manufacturers are somewhat more hopeful 
in their predictions as to the market, but none expresses an 
opinion that any great Improvement will occur until after 
midsummer. 

Pig iron is stagnant, but has shown no ill effect from the 
Lake Superior ore reduction announced last week, it being 
recognized that last year’s decline in pig-iron prices dis¬ 
counted the ore reduction. 

The United States Steel Corporation reports unfilled orders 
on its books. May 1, at 4,277,068 tons. This tonnage de¬ 
creased 376,757 tons in April, comparing with a loss of 372,- 
615 tons in March. As the April shipments were at a slightly 
decreased rate the bookings were evidently smaller than in 
March, and were probably the smallest for any month in a 
long time. For this condition the corporation’s price policy 
was partly responsible. 

Pig-Iron Produrtiun in April showed a slight decrease 
from March, though less than was expected. The reports 
of the blast furnaces, as collected and published by the 
“Iron Age,’’ show that on May 1 there were 211 coke and 
anthracite stacks in blast having a total daily capacity of 
71,100 tons, a decrease of 5000 tons from Apr. 1. Making 
allowance for the charcoal furnaces, the total production 
of pig iron in the United States in April was 2,298,000 long 
tons; for the four months ended Apr. 30 it was 8,508,000 
tons. Of this total, 5,930,760 tons, or 69.7%, were made by 
the furnaces owned or operated by steel companies. 

United States Foreign Trade in Iron and Steel, three 
months ended Mar. 31, is valued by the Department of Com¬ 
merce as follows; 

1013 1914 Changes 
Kxports. $76,451,490 $53,064,233 D. $23,387,257 
Imports. 8,468,150 7,390,906 D. 1,077,244 

Excess, exports. $67,983,340 $45,673,327 D. $22,310,013 

The decrease in V'alue of exports this year, as compared 
with 1913, was 30.6% ; while there was also a decrease of 
12.7% in Imports. 

PI'rTSBURGH—May 12 

In no branch of the finished-steel market can there be 
found any definite improvement this week. In some branches, 
such as bars, plates and shapes, bookings have undergone no 
decrease in two or three weeks. In sheets, wire products 
and tubular goods there has been a slight decrease. 

Steel prices show hardly any change, but whenever a 
noticeable change occurs it is in the downward direction. 
Bars and structural shapes remain firm at 1.16c., but plates 
are frequently done at 1.12V^c. Black sheets continue quot¬ 
able at 1.85c. and galvanized at 2.80c., but blue-annealed 
sheets are off $1 a ton, at 1.35c. for No. 10 gage. Tin-mill 
sizes of black sheets have sold as low as 1.80c. Tubular 
goods are fairly steady since the recent reductions. Line 
pipe continues to be sold practically at cost when important 
tonnages come up. 

Pig Iron—The market is altogether stagnant. Not enough 
is being done to test prices in the usual way, but sellers 
insist that prices cannot be cut and that the market is firm 
as follows; Bessemer, $14; basic, $13; No. 2 foundry, $13.25@ 
13.50; gray forge, $12.75; malleable, $13.25, at Valley furnaces. 
90c. higher delivered Pittsburgh. 

Ferromanganese—The market continues extremely quiet, 
and quotable at $38 @39, for English or German, prompt or 
forward, at Baltimore. In the case of single carloads sellers 
sometimes secure the higher figure quoted. 

Steel—The market remains nominally quotable at $20 for 
billets and $21 for sheet bars, at maker’s mill, Pittsburgh or 
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Nitrate of Soda—The market is quiet, as is usual at this 
season. Quotations are 2.22%c. per lb. for spot; 2.20c. for 
May; 2.17%c. for June; 2.15c. for deliveries from July for¬ 
ward. 

Pyrites—Imports at Baltimore for the past week included 
5428 tons of pyrites from Huelva, Spain. 

PKTHOliKL'M 

Prices of crude oii are still beins cut by buyers, both for 
Pennsylvania grades and for Ohio, Indiana and Oklahoma 
oils. For Pennsylvania grade oils the prices are now lower 
than they have been for several years. 

NKW CAI.Kno.MA OHKS 

Exports of ores from New Caledonia two months ended 
Feb. 28 are reported by th»' “Bulletin du Commerce" of Nou¬ 
mea at 15,193 metric tons of nickel ore and 6824 tons chrome 
ore.' Exports of metals were 1096 tons of nickel matte and 
24 tons of cobalt matte. 

Youngstown, but it is understood that the sheet-bar price 
at least could be shaded 50c. on any desirable order. Hod.s 
are dull at $26, Pittsburgh. 

IRON ORE 

Imports nnd Exports of Iron Ore In the United States, 
three months ended Mar. 31, in long tons: 

1913 1914 ChatiRPs 

Import.'*. 529,062 282,927 B. 24r),i:t5 
Export.s. 23,857 14,2.55 1). 9,602 

Imports of manganese ore were 142,638 tons in 1913, and 
58,647 in 1914; decrease, 83,991 tons. 

Inipitrts of Iron Ore Into Oeriiiany, three months ended 
Mar. 31, were 3,020,482 tons; exports, 487,430 tons. Imports 
of manganese ore were 168,778 tons; exports, 1642 tons. 

FORKION IRON NOTES 
Steel Production In Germany for the two months ended 

Feb. 28 is reported by the German Iron and Steel Union as 
below, in metric tons: 

COPl’Ell SMEI.TER’S REPORTS 

Tins table is compiled from reports received from the respective companies 
except in the few cases noted (by asterisk) as estimated, together with the re¬ 
ports of the U. S. Dept of Commerce as to imported material, and in the main 
represents the crude copiK'r eontmit of blister copper, in pounds. In those eases 
where the copper conte. ts of ore nnd matte are reported, the copper yield tlien 
is reckoned at 97%. In oomputiiiK the total American supply auplieations are 
excluded. 

Dec(‘mber January February March April 

Alaska shipments 3,104,155 2,701,258 1,803,579 2,06!»,9f)0 1.279..5;i7 
Anaconda. 2.5,100,(M)0 24,4(M),(XK) 21,300,0(K) 23,800,000 22,900.000 
Arizona, Ltd. 2,920,0(X) 3.474,0(XJ 3,(X)2,(XX) 3,286,(XX) . 
Copper Queen ... 9.033,459 8,796.3.58 6,987,366 7,637,042 7,562,723 
Cnrumet& Ariz... .5,2;i0.lXX) .5,975,000 5,596,850 5,87.5,000 . 
Chino. 4.390,018 6,488.220 .5,642,426 5,399.814 . 
Detroit. 2.021.034 1..590,681 1,814,214 1.973,725 1,790,926 
lOiust Butte. l,324..5Ci() 1,2.56,(XX) l,193,9fX) 1,546,180 . 
Giroux. 197,(>49 148,411 90,017 287,980 . 
Mason Valiev.... 1 372 (XX) 914.(XX) 1,2.54.000 1.250,(XX) . 
Mammoth. 1,4(X).(XX) 1,62.5,000 1,4(X),0(X) 1.800,(XX) 1,850,000 
Nevada Con. 5.343,862 5,791,122 4,588.243 5,218,257 . 
Ohio. 722,940 700,728 .582.0<X) .597,.520 . 
Old Dominion.. .. 2.613,0.39 2,797,000 3,066,000 2,997.(XX) 2,779,000 
Ray. 5 07.5,202 5. 05,000 5,432,0(X) 6,036,908 . 
Shannon. 1,078,000 9:17,4.32 903,761 1,082,000 1,012,000 
South Utah. 242,362 275..569 33.3.874 406,.381 . 
Tennessee. 1.7(X),000 1,474.890 1,232,812 1,262,184 . 
United Verde*... 3,(XX).000 3,(XX),000 2,700,000 3,100,(XX) . 
Utah Copper Co.. 10,306,646 10.329..564 9,207,111 12,323,493 . 
Lake Superior* .. 5,(XX1.000 7,400,000 8,5(X),000 11,000,(XX) 13,000,000 
Non-rep. mines*. 6,2.50,000 6,200.000 5 600,000 6,200,000 6,000.000 

Total prod. 98,024.926 102,1(X),23.3 92,290,213 102,5.36,667 . 
Imp., bars. etc... 23,578,938 24,504,249 19.918,448 22,676,605 . 

Basic 

1,701,196 
1,203,101 

42,018 

Converter. 
Openhearth . . 
Direct castings 
Crucibie. 
Electric. 

Total. 126,976 2,946,315 3,073,291 

The total production in January, 26 working days, was 
1,586,651 tons; in February, 24 days, 1,486,640 tons. Hereto¬ 
fore the make of steel has not been reported monthly. 

COKE 
ConnellMvIIIe Coke—The market is practically stagnant. 

Nearly all the operating furnaces are covered to July 1 

and cannot be interested in second-half delivery. A few did 
not have contracts extending beyond May 1, but they arc- 
only buying prompt lots, apparently being in doubt whether 
they will remain in blast much longer. The market is $1.85(ff 
1.90 for prompt furnace, nominal at $2 for contract furnace, 
and $2.35@2.50 for foundry, either prompt or contract. 

The "Courier” reports production in the Connellsvllle 
and lower Connellsvllle region In the week ended May 2 at 
305,610 tons, a decrease of 8147 tons, and shipments at 299,- 
439 tons, a decrease of 10,770 tons; shipments in the upper 
Connellsvllle and Greensburg regions being given at 42,240 
tons, a decrease of 395 tons. 

.Anthracite Shipments In .April were 6,072,164 long tons, an 
increase of 105,975 tons over April, 1913. For the four months 
ended Apr. 30, the total shipments were 22,886,085 tons in 1913, 
and 20.534,050 in 1914; a decrease of 2,352,035 tons, or 10.3% 
this year. 

Exports and Imports of Fuel In the United States, three 
months ended Mar. 31, in long tons: 

•- Exports -- --Imports-- 
1913 1914 1913 1914 

Anthracite. 825,575 567,469 12 123 
Bituminous. 2,962,696 2,708,681 378,289 351,302 
Coke. 239,189 207,017 14,161 22,338 
Bunker coal. 1,759,070 1,794,503 . 

Total blister... 121.60.3,864 126,604,482 112,208,661 125.213,272 
Imp. ore & matte. 12,205,187 10,,89.3,969 9,713,164 7,029,646 

Total Amer.... 133,809,053 137,498,451 121,921,825 132,242,918 . 

Miamit. 3,210,000 3,2.58.950 3,316,482 3,361,100 3,130,772 
Sliattuck-Arizona 1,050.781 1,276,636 1,1.34.180 1,136,458 . 

Brit. Col. Cos.: 
Britiiii Col. Cop.. 795,004 607,9.30 . 
Granby. 1,605,382 1,793,840 1,661,212 1,775,852 . 

Mexican Cos.: 
Boleot. 2,315,040 2,369,920 1,984,080 2,535,680 .. 2 204,720 
Cananea. 3,646,000 3,460,(XX) 2,688.0(X) 4,260,000 . 
Moctezuma. 3.139.613 3,024,556 2,642.543 2,882,884 2,654,926 

Other Foreign: 
Braden, Chile... . 2,122,000 2,4.30,000 2,362,000 1,810,000 2,720,(X)0 
Cape Cop., S. Af. 683,200 519.t).80 4.59,200 . 
Kyshtim, Russia. 1.742,720 1,.5.59,040 1,.534,400 . 
tipa.ssky, Russia.. 900,480 902,720 902,720 . 

Exports from 
Chile. 10,640,000 5,488.000 6,720,000 6,944,000 9,072.000 
Australia. 6.720.000 ,712.(XX) 7,9.52,(XX) 8,17(i,000 7,168,(XX) 
Arrivals-Europet 13.787.200 8.599,3(X) 18,3.54,.500 17.572,800 17,299,520 

t Boleo copper does not come to American refiners. Miami copper goes to 
Cananea for treatment, and reappears in imports of bli.ster. 

t Does not include the arrivals from the United States, Australia or Chile. 

Total. 5,786,530 5,277,670 392,452 373,763 

The bunker coal, or coal furnished to steamships in 
foreign trade. Is practically all bituminous. The greater 
part of the trade, both imports and exports, is with Canada. 

German Foreign Trade In Fuel, three months ended Mar. 
31, in metric tons: 

Exports Imports Excess 

Coal. 9.0.31.341 2,125,212 Exp. 0,906,129 
Brown coal. 20,520 1,527,461 Imp. 1,.506,941 
Coke. 1,356,887 138,031 Exp. 1,218,856 
Briquettes. 808,891 44,344 Exp. 764,.547 

Total. 11,217,639 3,835,048 Exp. 7,382,591 

Of the briquettes exported this year 243,563 tons were made 
from brown coal or lignite. 

STATISTICS OF COPPER 

United States Vi.siblo Stocks. 

U.S.Refin’y I Deliveries, Deliverie.s, 
Production Domestic | for Export Month 

1 ,.581,920,287 819,66.5,948 740,.396,4: 

NEW A'ORK—May 1.3 
The general market is a little depressed, and there is no 

special activity in heavy chemicals. 

•Araenle—Business is on a moderate scale and demand is 
small. The prices, however, are held at the same level, $3 
per 100 lb. being asked for both spot and futures. 

Copper Sulphate—On a fair business there is no change 
in prices, which remain at $4.80 per 100 lb. for carload lots, 
and $5.05 per 100 lb. for smaller parcels. 

1,622,450,829 767,261,760 869,062,784 

131,770,2741 47,956.9.5.5! 87.955.501 
in<A /\/V9 sac r»e«v no nruA «oo 

Note—Visible supplies in Europe do not include copper afloat. 

United 
.States Europe Total 

. 



Amt. 

Tuolumne, c 

United Verde, c. 
Utah, 8.1. 
Utah, c. 
Utah Con., c... 
Valley View, g.. 

Work, 
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Mining Compzoiies—United States 

Name of Company 
and Situation 

Adams, s.l.c.Colo. 
Ahmeck, c.Mich. 
Ala.ska Mexican, g.Alas. 
Alaska Treadwell, g..Mas. 

Shares_ 
Issued I Par 

Dividends 
Total I Latest 

Am. Zinc, Lead & Sm.|U. S.. 
Anaconda, c.Mont, 

1,438,989 8 -i 
80,000 10 
.')(),0(X) 25| 

18(),(XX) .51 
2(X),0(X) 25 
180,2(X)' 5' 
165,3601 25j 

Mont. 4,.332,500 25 
Argonaut, g.'Calif. 2(X),000j 5 
Arizona Copper, pf.i.\riz.'1,426,120:1.20 
Arizona Copper, com... .' .^riz. 1,519,896 1.20 
Bagdad-Chase, g., pf. Calif.; 84,819 5 
Baltic, c.Mich.i 100,000 25 
Bingham N. H., c. ITtah.: 228,690 5 
Bonanza Dev., g.Colo.I ,300,0(K) 1 
Bunker Hill Con., g.Calif. 200,000 1 
Bunker Hill li Sul., l.s.. .Hda. 327,0(K) 10| 
Butte-Alex Scott, c.! Mont. 74,000, 10; 
Butte & Ballaklava, c... [Mont. 2,50,(XX), 10, 
Caledonia, l.s.c.i Ida. 1,3(X1,(XX); 1 
Caiumet & Arizona, c... I.Xriz.| .596,3.53 10 
Calumet & Hecla, c.|Mich.I 100,(XX) 25 
Camp Bird, g.s.IColo.,1,100,0.51 5 
Centen’l-Eur., l.s.g.c. . . , 'Utah.i 100,(XX) 5 
Center Creek, l.z. Mo. 100,000 10 
Champion, c.Mich. 1(X),0(X) 25 
Chief Consolidated, s.g.l. I’tah.' 876,45.3 1 
Cliff, g.;Utah.i 300,(XX) 1 
Cliff, g.I-Alas.! 100,000 1 
Colo. Gold Dredging... . I Colo.: 100,000 10 
Colorado, l.s.g.lUtah.11,000,(XX),0.20 
Columbus Con., g.s.Utah.I 28.5,.540 5 
Commercial Gold.Ore. 1,7.50,000 1 
Con. Mercur, g.Utah. 1,000,000; 1 
Continental, z.l.Mo. 22,000 25 
Copper Range Con., c.. . Mich. .393,445' 100 
Daly Judge, s.l.Utah. 300,0(X) 1 
Daly West, 8.1.'Utah. 180,0(X) 20 
Doctor Jackpot, g.Colo.1.3,000,000 0.10 
Doe Run, 1.I Mo. 6.5,782! 100 
Eagle & Blue Bell, g.8.1.. I Utah.| 893,146 1 
Elkton Con., g.Colo. 2..500.(XX) 1 
El Paso, g.IColo.' 490,(XX) 5 
Ernestine, g.s.IN.M.I 300,000. 5! 

liS 122,004 Jan 
10 778,000 Dec. 
25 2,2(X),000 Jan. 

51 3.309,381 Feb. 
25 13,98.5,000 Feb. 

5' 1,630,800 Feb. 
25 1,071,420 Jan. 
25 84.667,.500 Jan. 

5 1,200,000 June 
20 1,890,621 Oct. 

1,519,896 1.20 16,446,145 Feb. 

Fed. M. & S., com.Idaho_' 60,000 100 
Fed. M. & S., pf.Idaho.... ; 120,000 100 
Florence, g.Nev. 1,0.50,000 1 
Frances-Mohawk, g.Nev. 912,0(X) 1 
Free Coinage, g.Colo. 10,000 100 
Fremont Con., g.Calif. 200,000 2.50 
Frontier, z.Wis. 1,2.50 100 
Gemini-Key’nc, l.g.s.Ittah. 5,000 100 
Gold Chain, g.Utah. 1,000,000 1 
Gold Coin of V^ictor.Colo. 1,000,000 1 
Gold Dollar Con.Colo. 2..500,000 0.10 
Gold King Con., g.Colo. 5,7,50,370 
Golden Cycle, g.Colo. . . . 1,.500,000 
Golden Star, g. Ariz. 400,000 
Goldfield Con., g.Nev. 3,.558,367 
Grand Central, g.ITtah. .500,0(X) 

: 84,819 5 202,394 Jan. 
I 100,000 25 7.950,000 Dec. 
; 228,690 5 339,957 Nov. 
I .300,0(X) 1 1,425,000 Oct. 

200,0(X) 1 821,000 Apr. 
327,0(X) lOj 15.0.56,(XX) Apr. 

! 74.(XX1 10| 148,(XX)Oct. 
2.50,(XX)| 10, 12.5,000 Aug. 

1,3(X1.(XX); 1 .52,(XX)June 
I 596,3.53 10 19,775,546 Mar. 
! lOO.tXX) 25 12.3,7.50.(XX) Mar. 
1,100,0.51 5 9,761,377 Jan. 

lOO.tXX) 5 3,900,000 Oct. 
100,000 10 .500,000 Apr. 
1(X),0(X) 25 8,400,000 Oct. 
876,45.3 1 218,138 Feb. 
300,(XX) 1 90.000 Jan. 
100,000 1 210,000 Oct. 
100,000 10 5.50,000 Jan. 
000,(XX),0.20 2,.570,000 Dec. 
28.5..540 5 226.832 Oct. 
7.50,000' 1 43,7.50 Dec. 
000,000; 1 3,445,313 July 

22,000 25 308,000 Jan. 
.393,445' 100 13,986,746 Oct. 
300,0(X)' 1 720.000Jan. 
180,0(X) 20 6,60f),000 Jan. 
000,000 0.10 45,000j Mar. 

6.5,782! 100 .3,.550,969 Dec. 
893,146' 1 l78,629|Nov. 
.500,(XX) 1 .3,329,460 Feb. 
490,(XX) 5 l,707,.545iFeb. 
300,000, 5! 165,000'Mar. 

60,000 100 2,708,7.50 Jan. 
120,000 100 8.567,434 Mar. 
0.50,000 1; 840,000; Apr. 
912,0(X) 1| .546,000 Jan. 

10,000 100 180,000 Dec. 
200,000 2.50 228,000 Apr. 

1,2.50 100 146,202 Nov. 
5,000 100 2,230,000 Dec. 

000,000 1 130,000 May 
000,000 1 1,350,000 Feb. 
.500,000 0.10 100,000 Dec. 
7.50,370 1 1,407,319 Dec. 
.500,000 5 2.775.000 Apr. 
400,000 5 140,000 Afar. 

1,7.50,000' 
1,000,000; 

22,000 

5,7.50,370 
1.. 500.000 

400,000 
3.. 558.367 

.500,0(X) 
Granite, g.Colo. 1,650,000 
Hazel, g.Cal. 900,000 1 
Hecla, l.s.Idaho_ 1,000,000 0.25 
Hercules, l.s.Idaho.... 1,000,000 1 
Homestake, g.S. D. 218,400 100 
Horn Silver, l.s.z.Utah. 400,000 25 
Iowa, g.s.l.Colo. 1,666,667 1 
lowa-Tiger Ix»a.sing g.s... Colo. 12,6.5.5 1 
Iron Blossom, s.l.g.Utah. 1,000,000 0.10 
Iron Silver, s.l.g.Colo. .500,000 20 
Jamison, g.C.al. 390,000 10 
Jerry Johnson, g.Colo. 2,.500,000 0.10 
Kendall, g.Mont.... .500,000 5 
Kennedy, g.Cal. 100,000 100 
King of Arizona, g. 4riz. 200,000 1 
Klar Piquette, z.l.Wis. 20,000 1 
Knob Hill, g.Wa-sh. 1,000,000 1 
Liberty Bell, g.Colo. 1.30,.551 5 
Little Bell, l.s. Utah. 300,000 1 
Little Florence, g.Nev. 1,000,000 1 
Mammoth, g.s.c.Utah. 400,000 25 
Marv McKinnev, g.Colo. 1,309,2.52 1 
May Day, g.s.l..'.Utah. 800,000 0.25 
Mexican, g.s.Nev. 201,600 2.50 
Miami, c. .Ariz. 664,993 .5 
Modoc, g.s.Colo. ,500,000 1 
Mohawk, c. Mich. 100,000 25 
Monarch-Mad’a, g.s.l... . Colo. 1,000,000 1 

10 26,330,470 Oct. 
1 1,.570,7.50 Jan. 
1 269,.500 Nov. 
1 971,000 Dec. 

.25 3,030,000 Apr. 
1 3,6.50,000 July 

218,400 100 34,924.978 Apr. 
400,000 25 5,662,000 Sept. 

.500,000 5 
100,000 100 
200,000 1 

20,000 1 

Montana-Tonop., s.g.. . . Nev.I 921,865 
Mountain, c.Cal. 2.50,000 25 
National, g.Nev. 7.50,000 1 
Nevada Con., c.....Nev. 1,999,.524 5 
New Century, z.l. Mo. 330,000 1 
New Idria, q.Cal. 100,000 5 
North Butte,‘c.Mont. 410,000 15 
North Star, g.Cal. 2.50,000 10 
Old Domin’n, M. & Sm. . Ariz. 162,000 2.5 
Ophir, s.g.Nev. 201,600 .3 
Opohongo, g.s.l.Utah. 898,978 0.25 
Oroville Dredging.C.sl ... 700,000 5 
Osceola, c.Mich. 96,1.50 25 
Parrot, c.Mont. 229,8.50 10 
Pearl Con., g.Wash. 1,909,711 0.05 
Pharmaci.st, g.Colo. 1,.500,000 1 
Pioneer, g.Alas. 5,000,000 1 
Pittsburgh-Tdaho, 1. lad. 803,000 1 
Pitt.sburgh Silver Peak, g Nev. 2,790,000 1 
Porthand, g.Colo. 3,000,000 1 
Ouilp.Wash. 1,500,000 1 
Quincy, c.Mich. 110,000 25 
Republic, g.Wash. 1,000,000 1 
Roche.ster, l.z.Mo. 4,900 lOOi 

20 5,6ti2,(XX) Hept. 
1 216,832 July 
1 13,921 Jan. 

10 1,870,000 Jan. 
20 4,850,000 Oct. 
10 378,.300 Jan. 
10 175,000 Aug. 

5 1,475,000 Nov. 
00 1,831,001 .Apr. 

1 396,000 Aug. 
1 187,.500 Apr. 
1 45,000 Alay 
5 1,452,338 Sept. 
1 75,000 Mar. 
1 430,000 Jan. 

25 2,300,000 July 
1 1,116,938 Jan. 

25 132,000 Feb. 
50 20,160 .Aug. 

5 2,965,481 Feb. 
1 275,000 Dec. 

25 3,175,000 Aug. 
1 40,000 May 
1 .530,000 Dec. 

25 4,216,250 Mav 
1 570,000 Mav 
5 15,477,115 Mar. 
1 237,600 Oct. 
5 1,730,000 Dec. 

15 11,480,000 Jan. 
10 4,162,040 Mar. 
2.5 3,563,000 Jan. 

.3 2,068,360 Jan. 
25 80,907 Jan. 

5 1,468,086 Mar. 
25 11,987,375 .Ian. 
10 7,321,608 Feb. 
05 181,422 Dec. 

1 87,.500 Feb. 
1 2,041,.526 Oct. 
1 216,810 Oct. 
1 715,400 Mar. 
1 9,517,080iJan. 
1 67,500|Feb. 

25 20,952,500 Dec. 
1 85,000iDec. 

001 188,3961 Dec. 

Mining Companies—United States—{Continued) 

Name of Company 
and Situation 

Shares Dividends 
Issued 1 Par Total Latest I Amt 

’ll 80.01 
’09 0.04 
’14 2.00 
’14 0.20 
’14' l.(X) 
’14, 0.30 
’14 0 .50 
’14 0.75 
’10 0,05 
’13. 
’14 0.30 
’09 0.10 
’1.3 2.00 
’13 0.10 
’ll 0.20 
’14 0.05 
’14 0.25 
’13 0.50 
’10 0.50 
’lOi 0.01 
’14: 1.25 
’14! 5.00 
’141 0.24 
’13 1.50 
’14 0.05 
’13 1.00 
’14! 0.10 
’13, 0.10 
’13 0.01 
’14 2 .50 
’12 0.03 
’07 0.20 
’10 O.OOJ 
’I3I 0.03 
’I4! 0.50 
’13 0.75 
’14 0.15 
’1.3 0.15 
’ll O.OOJ 
’13 0.76 
’13 0.05 
’14 0.02 
’14' 0.10 
’13: 0.05 
’09 1.50 
’14 1.50 
’ll 0.10 
’08 0.05 
’09 1.00 
’14 0.02 
’13 2.00 
’13 10.00 
’13 0.03 
’09 0.02 
’12 O.OOJ 
’ll 0.03 
’14 0.03 
’10 0.05 
’13 0.40 
’14 0.05 
’12 0.01 
’13 0.01 
’14 0.02 
’ll 0.06 
’14 0.65 
’07 0.05 
’13 O.OOJ 
’12 0.10 
’14 0.10 
’13 0.10 
’ll 0.02 
’12 0.01 
’12 0.02 
’10 0.03 
’09 0 ,12 
’13 0.50 
’12 O.OOJ 
’12 .... 
’ll 0.05 
’08 0.03 
’13 0.05 
’14 0.02 
’13 0.03 
’ll 0.10 
•14 0 .50 
’ll 0.01 
’13 2.00 
’ll 0.01 
•12 0.10 
’08 0.44 
’ll 0.10 
’14 0.37J 
’09 0.01 
’13 0.10 
’14 0.50 
’14 0.30 
’14 1.25 
’12 0.10 
’13 0.02 
’14 0.12 
’14 2.00 
’14 0.15 
’1C 0.02 
’10 O.OOJ 
’ll 0.03 
’12 0.04 
’14 0.02 
’14 0.02 
’13 0.01 
’13 1.25 
’10 O.OIJ 
’10 0.50 

Round Mountain, g.Nev. 866,426 8 1 
Seven Troughs Coal., g.. Nev. 1,.500,000 1 
St. Joseph, 1.Mo. 1,000,000 10 
Shannon, c..Ariz. 300,000 10 
Shattuck-Arizona, c..Ariz. 350,000 10 
Silver King Coal., l.s.... Utah. 1,250,(XX) 5 
Sioux Con., s.l.g. Utah. 745,3891 1 
Skidoo, g.Cal. l,(XX),(XX)i 5 
[Snowstorm, c.g. Ida. 1,500,(XX)| 1 
iteuth Eureka, g.Calif. 299,981 1 
Standard Con., g.s.Cal. 178,394 10 
Stratton’s Ind., g.Colo. 
Success, z. Ida. . 
Superior & Pitts., c..Ariz.. 
Tamarack, c.Mich. 
Tennessee, c.-Tenn. 
Tomboy, g.s.'Colo. 

1,000,000 0.60 
1,500,000 1 
1,499,793 10 

60,000 25 
200,(XX) 25 

i ,300,000 4.85 

8 363,365 Aug. ’13 80.04 
37,500 July ’12 0.02J 

9,205,548 Mar. ’14 0.10 
750,000 Jan. ’13 0.50 

1,750,000'Jan. ’14 0.50 
2,346,585 Dec. ’13 0.15 

872,097 July ’ll 0.04 
275,000 May ’12 0.02J 

1,192,103 Oct. ’13 0.02 
366,881 Apr. ’12 0.07 

5,274,407 :^v. ’13 0.25 
425,250 May ’13 0.06 
925,000'May ’13 0.02 

6,509,106:Mar. ’14 0.38 
9,420,0001July ’07 4.00 
4,006,2501 Mar. ’14 0.75 
3,332,245 Dec. ’13 0.48 

Tonopah Belm’t, s.g.. . 
Tonopah Ext., g.s. 
Tonopah of Nev., s.g.. 

Uncle Sam, g.s.l. 
United Cop. Min., c.. 
United (Crip. Ck.) g. . 

Victoria, g.s.l. 
Vindicator Con., g... . 
Wasp No. 2, g. 
Wellington Alines, g... 

Yak, s.l. 
Yankee Con., g.s. 

Yellow Pine, l.z.s_ 
Yukon Gold, g. 

. . .Ariz. 909,555 1 1,828,300 Apr. ’14 0.06 
.. Nev. 1,.500,000 1 5,618,000 Feb. ’!4 0.25 

. . Nev. 943,433 1 473,709 Jan. ’14 0.05 

. . Nev. 1,000.000 1 11,350,000 Jan. ’14 0.25 
. . Alich. 100,000 25 1,4.50,000 Dec. ’13 2.00 
.. Alont. 800,000 1 .520,000 Alay ’13 0.10 
. . I’tah. 500,000 1 495,000 Sept. ’ll 0.05 
.. Wa.sh. 1,000,000 1 40,000 Nov. ’12 0.01 
. . Colo. 4.000,100 1 440,435 Jan. ’10 0.04 
.. '.Ariz. 23,000 10 1,702,000 Jan. ’141 7.50 
. . ’.Ariz. 300,000 10 33,922,000 Apr. ’141 0.75 
. . Utah. 100,000 10 281,860 Diec. ’101 0.02 
. . Utah. 2,797,182 10 21,161,369 Alar. ’14- 0.75 
. . Utah. 300,000 5 8,250,000 Alar. ’I4: 1.00 
. . Colo. 1,000,000 1 210,000 Dec. ’10 0.04 
. . Utah. 250,000 1 207,500 Alar. ’10 0.04 
. . Colo. 1,500,000 1 2,812,000 Jan. ’14 0.03 
. . 'S. D. 500,000 1 436,965 Oct. ’13 0.01 
. . Colo. 10,000,000' 1 300,000 July ’13 O.OOJ 

. Alich. 60,000 25 7,740,000 Apr. ’13 5.00 
. . Colo. 1,500,000 1 172,500 July ’08 O.OOJ 
. Colo. 1,000,000 1 1,757,685 Mar. ’14 0.02 
. . L’tah. 1,000,000 1 143,500 Jan. ’13 0.01 
. . Cal. 100,000 10 1,201,789 Alar. ’14 0.05 
.. Nev. 1,000,000 1 393,008 Alar. ’14 0.02 
. . -Alas. 3,.500.000 5 2,735,500 Alar. ’14, 0.07J 

Iron, Industrial and Holding Compsmies 

.Amalgamated, c. 

.Am. Sm. & Ref., com .. 
Am. Sm. & Ref., pf.. . . 
Am. Smelters, pf. A.. . . 
Am. Smelters, pf. B.. . . 
Cambria Steel. 
Greene Cananea. 
Guggenheim Expl. 
Inter'l Nickel, com. 
Inter'l Nickel, pfd. 
Inter’l Sm. & Ref. 
National Lead, com.... 
National I.ead, pf. 
Old Dominion, c. 
Phelps, Dodge & Co.... 
U. S. Steel Corp., com.. 
U. S. Steel Corp., pf.... 
U. S. S., R. & AL, com. 
U. S. S., R. & AL, pf... 

Alont. 
U. S. 
U. S. 
U. S. 
U. S. 
Penn. 
U. S. 
U. S. 
U. S. 
U. S. 
U. S. 
N. Y. 
N. Y. 
.Ariz. 
U. S. 
U. S. 
U. S. 
U.S.-AIex. 
U.S.-AIex. 

1,538,879 
500,(XX) 
500,0(X) 
170,(XX) 
3(X),0(X) 
9(X),0(X) 
486,302 
831,732 
115,826 
89,126 

100,000 
206,554 
243,676 
293,245 
450,000 

5,083,025 
3,602,811 

486,.320 
351,105 

;i00 883,584, 
100 25,833, 
100 47,333, 
100 8,385, 
100 12,732, 
50 19,472, 

100 3,877 
25 18,937, 

100 11,985 
100 7,823 
100 3,700 
100 7,951 
100 28,517 
25 5,046 

100 32,171 
100 206,915 
1001370,574, 
50 6,098, 
50| 13,816, 

,748 Feb. 
,3331 Mar. 
,333 Mar. 
,(XX) Jan. 
,(XX) Jan. 
,500 Feb. 
,437 Alar. 
,165 Jan. 
.582 Alar. 
.735 Feb. 
,000 Alar. 
,139 Alar. 
.373 Alar. 
,991 Jan. 
,527 Alar. 
.963 Alar. 
,026 Feb. 
,852 .Apr. 
,321 Apr. 

’14 81.50 
’14 1.00 
’14 1.75 
’14 1.50 
’14 1.25 
’14 0.62J 
’14 0.50 
’14 1.25 
’14 2.50 
’14 1.50 
’14 2.00 
’14 0.75 
’14 1.75 
’14 1.25 
’I4I 4.00 
’14l 1.25 
’141 1.75 
’14 0.75 
’14 0.87J 

Canadian. Mexican and Central American Companies 
.Ajuchitlan, g.s.Alex.| 50,(XX) 8 5 8 
Amparo, g.s.Alex.;2,(XX),(XX) 1 1, 
B. C. Copper.B. (3. 591,709 5 
Beaver (Jon., s. 'Ont. 1,996,490 1 
Buffalo, s. Ont. 1,CXX),(XX) 1 2, 
Canadian Goldfields, g. . B. C. 6(X),(XX) 0.10 
Chonta^an, g.s.l.z.Alex.! 7,(XX) 251 
Cobalt'Townsite, s.Ont.|1,(XX),(XX) 1 
Coniagas, s.Ont. 8(X),(XX) 5! 6, 
Con. AI. & S. Co. of Can B. C. 58,052 100 1, 
Crown Reserve, s. Ont. 1,768,814 1 5, 
Crow’s Nest Pass C. Co. B. C. 248,506 25 2, 
Dos Estrellas, g.s.Alex. 3(X),(XX) 0.50 9, 
El Oro, g.s.I Alex. 1,147,500 4.85 8, 
Esperanza, s.g.,AIex. 455,CXX)4.85 11, 
Granby, s.l.c.B.C. 148,496 100 5, 
Greene Con., c.|Mex. 1,(XX),(XX) 10 8, 
Guanajuato D., pf., s... . Alex. 10,(XX) KXX) 
HedleyGold.B.C. 120,000 10 1 
Hollinger, g.(Jnt. 6(X),(KX) 5 1 
Kerr Lake s.Dnt. 600,000 5 5 
La Rose Con., s.Ont. 1,498,407 5 5, 
I,e Roi No. 2, g.B. C. 120,000 24.30 1, 
Lucky Tiger Com., g.... Alex. 715,337 10| 2, 
AIcK.-Dar. Sav. s.lOnt. 2,247,692 1 3, 
Alines Co. of Am. (new) Alex. 1,700,000 10 *1, 
N. Y. & Hond. Ros., g. . C. A. 150,000 10 3, 
Nipissing, s.Ont. 1,200,000 5 11, 
Pefloles, s.l.g. Alex. 80,000 25 6, 
Peregrina M. & M., pf... Alex. 10,000 100 
Pinguico, pf., 3.Alex. 20,000 100 
Right of Way Mnsfs.. . . Ont. 1,685,500 1 
Rio Plata, s.Alex. 373,437 5 
San Rafael, g.s.Alex. 2,400 25 1, 
San Toy, g.s.Alex. 5,750,000 1 
Sorpresa, g.s.lAIex. 19,200 20 3 
Stand’d Silver-Lead.B. C. 2,000,000 1 1, 
'Timiskaming, s.Ont. 2,500,000 1 1, 
Tern. & Hud. Bay, s. ... Ont. 7,761 1 1, 
Trethewey, s.Ont. 1,000,0(X) 1 1, 
Wettlaufei^Lorrain, s.... Ont. 1,416,590 ll 

'•‘Previous to reorganization, 85,258,881. 
tPrevious to January, 1910, 8324,644. 

212,500 Oct. 
,340,884 Feb. 
615,198 Jan. 
409,879 Dec. 
,657,000 Feb. 
187,099 Jan. 
52,500 Mar. 

940,000 Feb. 
,040,000 Nov. 
,364,325 Feb. 
,554,076 Apr. 
,182,864 Afar. 
,885,000 Sept. 
,947,261 July 
,996,303 Jan. 
,310,636 Mar. 
,544,4(X) Nov. 
274,356 Jan. 
,293,520; Alar. 
,800,00OiApr. 
,070,0001 Afar. 
,312.185 Jan. 
,472,580 Jan. 
,240,460 .Apr. 
.990,887 Jan. 
,215,000 July 
,290,000 Jan. 
,340,000 Jan. 
,361,688 June 
328,656 Sept. 
660,000;.Apr. 
202,2601 Dec. 
345,744 Feb. 
,441,180 Oct. 
530,000 July 

,979,240 Jan. 
,275,000 Apr. 
,534,155 Apr. 
,893,684 Afar. 
,001,998 Dec. 
637,465 Oct. 

’12 80.25 
’14 0.05 
’13 0.15 
’13 0.03 
’14 0.03 
’14 0 OOIJ 
’14 0.75 
’14 0.48 
’13 0 .70 
’14 2.00 
’14 0.02 
’ll 0.25 
’13 1.25 
’13 0.24 
’14 0.24 
’14 1.50 
’13 0.50 
’ll 3.00 
’14 1.50 
’14 0.15 
’14 0.25 
’14 0.45 
’13 0.36 
’14 0.07 
'14 0.06 
’13 0.12J 
’14 0.20 
’14 0.37J 
’13 1.25 
’10 3.50 
’12 3.00 
’ll 0.02 
’13 0.05 
’13 0.50 
’13 0.01 
’ll 34.00 
’14 0.05 
’13 0 06 
’14 3.00 
’13 0.10 
’13 0.05 
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Assessments LEAD SAN FRANCISCO May 12 

Company Delinq.l Sale Amt. 

Belcher, Nev.May 4 May 
Booth, Nev.May 11'June 
Bullion Beck &Champion,Utah Apr. 24 May 
Cedar Creek, Ida.Apr. 27 May 
Challenge, Nev.May 12 June 
Chollar, Nev.Apr. 28,May 
Cons. Imperial, Nev.,Apr. 28[May 
Davis-Daly, Mont..June 
Ely Gibraltar, Nev.I May 18 June 
Emerald. Utah.|May 15 June 
GrutU, Utah.iMay 16 June 
Hale * Norcroes, Nev.iMay 19 June 
Idaho-Nevada, Ida.iMay 7 June 
Keweenaw, Mich... 
Nabob, Ida.IMay is'june 
Overman, Nev.|May 8, May 
Rescue Eula, Nev.Apr. 21 May 
Royal, (formerly Penn.), Ida.. .'Apr. 23 May 
Samson, Ida. postponed.|.|May 
Sierra Nevada. Nev.May 25 June 
Slavcnian, Ida.Apr. 30 May 
Snowshoe, Ida.Apr. 28 May 
Snowy Peak, Ida.'Apr. 29 June 
Sunset, Ida. May 12 June 
Syndicate, Utah.May 22'june 
Tar Baby, Utah.May l^June 
Tlntlc Standard, Utah.May 11 June 
Victoria, Midi.Apr. 15 May 
W^lace, Ida.May 15 June 
Wisconsin, Ida. post’d.. June 

SO. 10 
0.02 
0.20 
0 01 
0.05 
0.03 
0.01 
0.25 

i0.0025 
0.13 
0.002 
0.03 
0.001 
1.00 
0.005 
0.05 
0.01 

180.0015 
28 0.002 
15: 0.10 
30 0.002 
28 0.005 

6l 0.01 
61 0.002 

13,0.0005 
1 0.005 
1 0.005 

24' 1.00 
5 0.0025 
3 0.003 

Monthly Avernge Prloea of Metnln 

SILVER 

January... 
February.. 
March. 
April. 
May. 
June. 
July. 
August.... 
September 
October ... 
November. 
December . 

New York London 

1912 I 1913 I 1914 1912 > 1913 I 1914 

56.260 
59.043 
58.375 
59.207 
60.880160 
61.290 58 
60.654 58 
161.606 59 
63.078 60 
63 471 60 
62.792 58 
63.365 57 

938 57.572 25 
642 57.506 27 
870 58.067 26 
490 58.519 28 

887 28.983 26.5.53 
190 28.357 26.573 
875 26.669 26 788 
284 27.416 26.958 
038 27.825. 
215 27.199 . 
919 27.074 . 
,375 27.335,. 
.088 27.986. 
.299 28.083 . 
.012 27.263. 
.320 26.720 . 

Year_ 60.835 59.791 . 28.042 27 .576 

New York quotations, cents per ounce troy, line silver; 

London.'pence per ounce, sterling silver, 0.925 line. 

COPPER 

Month 

New York 
London 

Standard Electrolytic Lake 

1913 1914 1913 1914 1913 1914 

January... 16.488 14.223 16.767 14.772 71.741 64.304 
February. . 14.971 14.491 15.253 14.929 65.519 65.259 
March. 14.713 14.131 14.930 14.625 65.329 64 276 
April. 15.291 14.211 15.565 14.563 68.111 64.775 

1S.4.^A 15.738 68.807 
Iiino 14 872 14.871 67.140 

14.190 14.563 64.166 
18 400 15.904 69.200 . 
1A 228 16.799 73.125 

16.913 73.383 
November. 15.182 16.022 68.275 
December . 14.224 14.904 65.223 

Year.... 15.269 15.686 68.335 

New York, cents per pound, London, pounds sterling 

per long ton of standard copper. 

TIN 

New York London 

Month 1913 1914 1913 1913 

January. 50.298 37.779 238.273 171.905 
February. 48.766 39 836 220.140 181.556 
March. 46.832 38.038 213.615 173.619 
April. 49.115 36.154 224.159 163.963 

49.038 224.143 
44.820 207.208 
40.260 183.511 
41.582 188.731 
42.410 193.074 
40.462 184.837 
39 810 180.869 
37 635 171.786 

Av. year. 44.252!. 206.279 

New York In cents per pound; London In pounds 

sterling per long ton. 

Month 

New York St. Louis London 

1913 1914 1913 1914 1913 1914 

January... 
February.. 
March. 
April. 

4.321 
4.325 
4.327 
4.381 
4.342 
4.325 
4.353 
4.624 
4.698 
4.402 
4.293 
4.047 

4.111 
4 048 
3.970 
3.810 

4.171 
4.175 
4.177 
4.242 
4.226 
4.190 
4.223 
4.550 
4.579 
4.253 
4.146 
3.929 

4.011 
3.937 
3.850 
3.687 

17.114 
16.550 
15.977 
17.597 
18.923 
20.226 
20.038 
20.406 
20.648 
20.302 
19.334 
17.798 

19.665 
19 606 
19.051 
18.225 

June. 
July. 

. 
August.. . . 
September 
October ... 
November. 
December . 

Year.. .. 

. 

4.370 4.238 . 18.743 

New York and St. Louis cents per pound. London, 

pounds sterling per long ton. 

SPELTER 

Month 
New York St. Ix>uls I.ondon 

1913 1914 1913 1914 1913 1914 

January... 6.931 5.262 6.854 5.112 26.114 21 ..583 
February.. 6.239 5.377 6.089 5.227 25.338 21 413 
March. 6.078 5.250 5.926 5 100 24.605 21.460 
April. 5.641 5.113 5.491 4.963 25.313 21.569 

5.406 5.256 24.583 
5.124 4.974 22.143 

July. 5.278 5.128 20.592 
5.658 5.508 20.706 
5.694 5.444 21.148 
5.340 5.188 20.614 
5.229 5.083 20.581 
5.156 5.004 21.214 

Year.... 5.648 5.504 22.746 

New York and St. Louis, cents per pound. London, 

pounds sterling per long ton. 

PIG IRON IN PITTSBURGH 

Month 
Beasemer Basic No. 2 

Foundry 

1913 1914 1913 1914 1913 1914 

January... 
February.. 

S18.15 
18.15 
18.15 
17.90 
17.68 
17.14 
16.31 
16.63 
16.65 
16.60 
16.03 
15.71 

$14.94 
15.06 
15 07 
14.90 

$17.35 
17.22 
16.96 
16.71 
15.80 
15.40 
15.13 
15.00 
15.04 
14.61 
13.91 
13.71 

813.23 
14.12 
13.94 
13.96 

$18.59 
18.13 
17.53 
16.40 
15.40 
15.10 
14.74 
14.88 
14.93 
14.80 
14.40 
14.28 

$13.90 
14.09 
14 18 
14.10 

klay. 

July. 
August.. . . 
September 
October... . 
November. 
December . 

Year.... 

. 

$17.09 
. 

$15.57 .|SI5.77 

STOCK QUOTATIONS 
COLO. SPRINGS May 12 SALT LAKE May 12 

Name of Comp. Bid. Name of Comp. Hid. 

t.02I 
t.007i 

.04 
06 Cripple Cr'k Con.. Black Jack. 

C. K. & N. t.07i Cedar Talisman.... t OOJ 
Doctor Jack Pot... .05) Colorado Mining... 10) 

.44 t 02) 
5 00 

. 14 
1.75 
toil 

.03) 
t.021 

Gold Chain. 
Gold Dollar. 61 
Gold Sovereign .... Iron Blossom. 1.32) 

tl.50 
.11) 

.10 

.01) Isabella. Lower Mammoth .. 
.06 1 00 

t.05 .061 
.35 Jerry Johnson. t.03J Nevada Hills. 

t.003 
t.Ol 

20 
3.17) Old Gold. Silver King Coal'n.. 

Mary McKinney... .47 Silver King f^ons... 2.00 
t.Ol 
1.06 

.03 

.04) 

.00) Vindicator. .93 _ Yankee. 

TORONTO May 12 

Name of Comp. Hid. Name of Comp. Hid. 

Halley. .02 F’oley O'Brien .... .18 
7.30 15.45 

01) 
.10) 
.061 
.09) 
.011 
.10 
.01) 

.43) 

.04 Right of Way. 
T. Sl Hudson Bay . 75.00 

.17) 

.05 

Pearl Lake. 

10.05 
Crown Chartered ., tool Swastika. 
Dome Exten. .09 West Dome. .10 

Name of Comp. | Hid. Name of Comp. Bid. 

Comstock Stocks Misc. Nev. A Cal. 
Alta. .00^ 

.34 

.04 

.52 
Challenge Con. .. . .02 Mont.-Tonopah.... .80 

.03 

.24 

.07 
t.'rown Point (Nev.) .29 Booth. .06 
Gould A Curry... .01 C.O.D. Con. .04 
Hale A Norcroes. .02 1 Comb. Frac. .07 
Mexican. .85 Jumbo Extension .. .24 
Occidental. .68 PItts.-SIlver Peak.. .33 
Ophir. .11 Round Mountain... .28 
Overman. .15 Sandstorm Kendall. .19) 

.01 

.08 %2 .'in 

.05 tl 90 
Union Con. .07 Central ICureka.... .50 
Yellow .facket... . .19 So. Fbireka. 1.25 

N. Y. EXCH. May 12| [BOSTON EXCH May 12 

Name of Comp. ! 
1 

Clg. Name of Comp. Clg. 
1 

12\ 
Am.Sm.ARef.,rom . 61) Ahmeek. 265 
Am. Sm. A Ref., pf. 101 Alaska Gold M.... 27 
Am. Sm. Sec., pf. B. 80 Algomah. .95 

31) 
16} 

Bethlehem Steel, pf. 84 ArIz. Com., ctfs.... 4A 
4ii .61 

Colo. Fuel & Iron.. 27 Butte A Balak. 3 
Federal M. A S., pf. 32 Calumet A Ariz.... 64) 
Great Nor., ore., ctf 31 Calumet A Hecla... 420 
Guggen. Exp. 531 Centennial. 15) 

114 (Miff. 
inspiration f'on.. 16) Copper Range. 35! 
Mex. Petroleum. 55 Daly West. 2 

211 10} 
Nat’l I.«ad, com.. 44' Franklin. 4) 
National Lead, pf 108 iGranby. 811 

14 15 
179 tl5 

Quicksilver, pf.... 21 |Helvetla. .30 
21) 3} 

Republic IAS, com.. 22} Island Cr'k, com... 48) 
Republic IAS, pf. 85 , Island Cr'k, pfd.... 85) 
SlossShefll'd, com 27 Isle Royale. 191 
Sloss Sheffield, pf 87 Keweenaw. 2H 
Tennessee Copper. . 341 lAke. 61 

.. 55) La Salle. 4| 
59 i 

U. S. Steel. Df. 108! .75 

N. Y. CURB May 12 iNew Arcadian. 6 
— [New Idrla Quick... 3) 

Name of Comp. Clg. North Butte.. 251 

tu 90 
.25 46} 
.06} 74 

Boston Montana. 81 Quincy. 57) 
Braden Copper... 8 'Shannon. 5) 

1| 23} 
li 

Can. Cop. Corpn 2) [Superior A Bost.... M 
Can. G. A S. .09 Tamarack. 34) 

.67 Trinity. 3} 
Chambers Ferland. . 15 Tuolumne. .50 
Con. Ariz. Sm. . . .50 U. S. .Smelting. 33 
Coppermlnes C.'ons . 1| U. S. Smelt’g, pf.... 44? 

.50 1{ 
DIam'fleld-Dalsy .05) Utah Con. 10) 
Ely Con. .03 Victoria. 2) 

.55 3 
Gold Hill Con. ) 41} 

lA .60 
Greene Cananea. 321 

.07 
Internat. S. A R. 1.05 BOSTON CURB May 12 

I.a Rose. lA Name of Comp. Bid 
McKlnley-Dar-Sa.. .62 

3 04} 
New Utah Bingham t.6S [Boston A Corbin... .26' 
Nlplsslng Mines. 6) I Boston Ely. .22 
Ohio Copper.... A [Butte A Ixtn’n Dev. .40 

.12 X 01 
21 1A 

Stand'd OH of N.J.. 411 if;hlef Cons. .85 
Stand'd Sliver Lead 1! ,Contact Copper... t.05 

1A .90 
Stewart Min.T’t C lA Cortez. .25 

6} U 
1 Tonopah Ex.... 2..561 Eagle A Blue Bell.. 

.58 1} 
Tularosa. A Houghton Copper.. 21 

.04 .20 
Yukon Gold... 2| Mexican Metals.... .15 

LONDON May 1 Nevada-Douglas. . . 1A 

Name of Comp. Clg. Oneco. .96 

£0 Ils .3d .25 
0 12 3 31 
0 L5 71 8. W. Miami. 1 

Mexico Mines... 4 7 6' Tonopah Victor... .30 
0 110 23 

Santa Gert’dis.. 0 13 9 United Verde Ext. .50 

Tomboy. I 1 3 1 tLast Quotation. 


