
Fig, 1. Surface Plant 
Crusher building; on right in foreground. Outcropping apllte 

dike behind headframe 

region of southeastern California, 15 miles northwest of 
Yuma. All three mines were operated extensively in the 
jiast, and produced a large tonnage of medium-grade ore 
from wdiich only a fair extraction w'as made. All are ac¬ 
cessible, but the Golden Cross was selected by the present 
operators after careful sampling of the group, and has 
produced steadily since Oct. 1, 1913, the rate at present 
being about 90 tons per day. Some of the surface ar¬ 
rangements are illustrated in Figs. 1, 2 and 3, furnished 
by D. Hanson, assayer at the Golden Cross. 

General Geology 

The country rock is a gray mica-schist stained brown 
at the surface and outcropping in the low hills known as 
the Chocolate Eange. The schist lias been extensively 

♦Mining engineer, 321 Story TUdg., T.os Angeles, Calif. 

Fig. 2. Collar of Incline 
Skip and 200-ton bin 

Sliming that there was originally only one mineralized 
bed) into blocks wdiich are fairly continuous on the dip. 
Displacements up to 150 ft. have been noted in connec¬ 
tion with the stronger faults. Between two of the more 
important faults or betw’een one of them and the end of 
the oreshoot, step faults, roughly parallel to the major 
fault, are not uncommon. These show displacements up 
to 12 ft. with little or no fault breccia, so that their exact 
position is often difficult to determine until the ore is 
found on both sides. As the ore is similar in appearance 
to the altered or silicified country rock, close sampling 
is necessary. The occurrence of step faults and their re¬ 
lation to the major fault is illustrated in Fig. 4, which 
is a section along the strike and perpendicular to the. dip 
of part of the orebody looking upward on the dip. The 
manner in w4iich it is taken is shoivn in Fig. 6. 

Stoping' MetHods at tKe Golden 
Cross Mine 

By Andrkiv W. Newberry* 

SYNOPSIS—At the Golden Cross in Imperial County, 
Calif., development and sloping are conducted under the 
unfavorable condition of flat dips and vertical faulting at 
right angles to the strike. Workings are dry, however, 
and orehodies of good width. Depletion of ore reserves by 
previous operation prohibits elaborate methods of mining. 
Simple but ingenious scheme worked out for handling 
material on the flat dips, using fixed steel ch uies. De¬ 
velopment involves “dip raises” and “crosscut raises.” 
Costs of drifting, raising and sloping. 

The Golden Cross mine, along with its neighbors, the 
Golden Crown and Golden Queen, is situated in the arid 

intruded by aplite, which is locally known as pegmatite, 
although the latter term is strictly applicable only to the 
larger dikes. The beds have a fairly uniform dip, varying 
from 32° near the surface to 24° at a depth of about 1000 
ft. The deposition of the ore follow'ed certain layers 
which were subsequently faulted so as to give the impres¬ 
sion of separate and distinct oreshoots, whereas in reality 
only one shoot of ore has been definitely proved. The 
aplite intrusions already mentioned are later than ore 
deposition, and the faulting, which affects both the dikes 
and mineralized strata, is later than both. The principal 
fault planes are nearly vertical and approximately per¬ 
pendicular to the strike. Hence they cut the orebody (as- 
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Method of Development 

The main incline, through which the mine was orig¬ 
inally opened, is 1250 ft. in depth on a dip of 30°. Al¬ 
though the bottom is approximately at sea level, the sump 
is dry. Stations and 20-ton ore pockets are located at 
100-ft. intervals along this shaft, which with depth passes 
out of the ore zone at its western extremity. Most of the 
mining is now carried on below the 600-ft. level, where 
the shaft lies wholly in the country rock and where the 
strata have an average dip of 26°. Assuming this dip 
and an average thickness of 10 ft. for the oreshoots below 
the 600-ft. level, which is a close approximation, the level 
interval in the stepes, or the distance between haulage 
drifts on the dip, figures out at 113 ft., the additional 13 
ft. being accounted for by the difference between the 30° 
dip of the shaft and the 26° dip of the oreshoots. 

At the time that present operations were begun, most 
of the levels had encountered the ore, and maps and 
models has been made which, greatly facilitated the driv¬ 
ing of new drifts and the extension of those which had 

Fig. 3. Mill and Belt Conveyor, Looking 
Northwest 

not yet reached the ore. Eeferring to Figs. 4, 5 and 6, 
which are typical of a level where further drifting was 
necessary to cut the oreshoot; section C is first developed 
by drifting along the foot wall; the foot and hanging of 
sections A and E are then determined by ‘‘crosscut raises” 
driven perpendicular to the bedding and sampled by 
means of the stoping drill, as described in the Journal, 
Apr. 4, 1914, under the title, “Drill Hole Samples in 
Eaising.” 

Section I), having been proved on the level immediately 
above, is developed by a branch drift or crosscut from the 
haulage level in question. This is best driven from C, 
giving opportunity to raise at P and possibly also at Q 
and mine the upper part of D through these raises. It 
would also be possible to crosscut from A and shorten 
the tram, but this would not permit mining through P 
and Q. 

Section A, which, on the level in question, is of greater 
importance than B or C, is developed in the same manner 
as soon as the foot wall of the orebody has been definitely 
determined by the crosscut raise. That portion of sec¬ 
tion B which lies below the crosscut raise, would ordinar¬ 
ily be left as a pillar until A and C are stoped out. The 
upper part of B is stoped along with A and C, the broken 
ore going to a chute which is built in the crosscut raise, 
except that portion to the right of MN, which is handled 

most economically through stope C, provided the face 
of the latter stope is kept somewhat in advance of B, as 
stoping proceeds up the dip. The manner of this develop¬ 
ment is shown in plan and section. Figs. 4, 5 and 6. 

None of the fractional oreshoots left by previous opera¬ 
tions is sufficiently large to warrant the installation of 
mechanical appliances for ore handling, such as shaking 
chutes or gravity planes, in the stopes themselves. Nor is 
the grade of the ore, which runs on an average from $7 
to $10, high enough to justify such means. The dip of 
the beds is too flat to permit the broken ore to slide by 
gravity even on steel chutes set at the dip angle, and is 
too steep for wheelbarrow work. Various combinations 
of wheelbarrow and fixed chute were tried and the method 
described under the head of “stoping^’ was finally evolved, 
with minor alterations to fit special cases. 

Dip Eaises 

In the upper part of the mine where the dip of the 
formation exceeds 30°, it has been found expedient to 
connect two levels, through the orebody, by means of at 
least one 6x8-ft. “dip raise,” the name locally applied to 
a raise which follows throughout its extent the dip of the 
strata. The principal object of such a connection is to 
afford ventilation. Of the various methods tried for the 
handling of broken material on a flat dip, the flxed steel 
chute was found most satisfactory and has been adopted 
throughout the mine. The dry ore with a considerable 
proportion of fines is found to slide best on a dip of 32°. 
At 30°, the fines have a tendency to hang up and block 
the chute, while at 34° the slide is so rapid that many of 
the larger pieces jump out. The ideal arrangement for 
long chutes was found to be a dip of 34° for the first 10 
ft., flattening gradually to 31°, an average of about 32°. 
This arrangement, for obvious reasons, is only approxi¬ 
mated in practice. With dips as flat as 30°, the raise 
is begun at the foot wall of the ore on the lower level 
and terminated close to the hanging wall on the upper 
level, giving an average inclination of 32° without break¬ 
ing into the wall rock. 

No Eaises Where the Dip Is under 30° 

VTiere the dip of the beds is less than 30°, and this is 
the condition under which most of the present operations 
are carried on, dip raises from level to level would have 
added considerably to the cost of mining. The scheme 
followed is to carry up the stope the full thickness of the 
ore for a distance of 60 to 70 ft., placing the chutes as 
shown in Fig. 8, and keeping them up to within shoveling 
distance of the face. When the stope has been advanced 
to this point, it is necessary either to install some means 
of forced ventilation, which is done in case the orebody 
is not developed on the level next above; or better, to 
drive a dip raise along the foot wall to hole into the drift 
on the upper level, which is the plan followed wherever 
possible. Such a raise is kept as small as is consistent 
with proper breaking, about 4^x6^ ft. The broken ore 
is handled in wheelbarrows which are run up on tem¬ 
porary ore fills and dumped into the chute. As the raise 
is advanced, successive cuts parallel to EF, Fig. 8, are 
taken off the hanging wall to provide head room, part of 
the broken ore being left as a temporary fill. In this way 
the wheelbarrow runway is flattened somewhat and the 
handling of the muck from the dip raise is facilitated. 

Taking section C, of Figs. 4, 5 and 6, as an example. 
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sloping is begun at one end and a 4-ft. cut taken off the of No. 10 tank steel 30 in. wide by 10 ft. long are bent 
same height as the drift, using a one-man piston machine, cold and drilled with ^-in. and ^-in. holes, spaced as 
the holes being pointed approximately up the dip. Fig. shown. A chute similar to type W, but with,the V^-in. 
7 illustrates the manner in which this first cut is made, holes drilled at each end only, is used for the fixed chutes 
After the first cut, the piston machine is replaced by a referred to under dip raises. As only one, or at most two, 
stoper and the ore next the hanging broken on 2xl2-in. Lxv. x-; 
boards laid on the track level. The face is then carried 
upward on the dip full width with a series of cuts similar 
to the first except that the stoper is used. These latter 1 
'cuts are somewhat shallower than the first, averaging i • 
about 3 ft. 3 in. When the face has been advanced 10 Y j 
ft. over the full stoping length, a pair of lOxlO-in. stulls | 
is placed as shown at R, Fig. 8. These stulls are set 5 ft. ^ R 
10 in. center to center and as near the middle of the stope 1^ \crt | | 
as possible, allowing for the pitch of the oreshoot. Other 1^ ^ | 
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stulls, usually 8x8 in., are placed at intervals along the 
strike where needed. Pillars are left only in exceptional 
cases. 

> Telescoping Chutes 

When the stope face has been advanced four rounds 
(about 14 ft.), the bulk of the broken material no longer 
falls on the track. A steel chute W, Fig. 9, then serves 
for loading cars. The lower end of the chute rests on the 
edge of the car and the upper end is either supported by 
blocks to give the necessary inclination or suspended from 
a plug in the hanging by means of a clevis. In this way 
the trammer can load his own car. After the next cut has 
been made, the chute F, Fig. 9, is brought in and bolted 
inside of W with four ^-in. bolts. As the face is ad¬ 
vanced, the chute is extended until the two parts overlap 
only 25 in., giving a total length of 17 ft. 11 in. Only 
one or two telescope chutes are used in a stope as they are 
readily moved from place to place. 

The details of construction are shown in Fig. 9. Sheets 

eNC>^MtN. 
OOURNAU 

I Hanging Wall 

riG. 6- plan of main haulage level 

stopes are brought in at one time, four of the inner 
chutes V answer for the whole mine and the bulk of the 
sheets are made up in form W. 
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ft. above the foot wall, is to lag against the stulls the full 
length of the stope and allow the broken ore to lie where 
it falls until a temporary fill is completed as shown in 
Fig. 8. This serves as a wheelbarrow runway for moving 
the ore from the ends of the stope. When a stope has 
been finished, these fills are mucked out. 

The amount of ore tied up in this way is not large until 
the stope has been advanced 60 to 70 ft., and at this 
point, the method is varied somewhat. Stoping proper 
is stopped until the dip raise above mentioned has holed 
through. As the drills are operated only on the day 
shift, and the average daily advance is 2.5 ft., this re¬ 
quires about three weeks. Meanwhile, the ore over the 
raise is slabbed off as described under dip raises, to pro¬ 
vide head room, and a narrow fill is made in the space 
later occupied by the main waste fill, as shown. 

While the dip raise is in progress, some exploratory 

Stoping Method 

While the broken ore is being loaded by means of tele¬ 
scope chutes, the two lOxlO-in. stulls U, Fig. 8, are tied 
with a 6x8-in. crosspiece and long bolt, and a shoveling 
platform 8 is constructed of 2-in. planking inclined 
downward toward the track on an angle of 10°. This is 
next covered with two sheets of tank steel of the same 
dimensions as that used for the chutes. As soon as the 
face has advanced too far to be reached by the telescope 
chute extended, the latter is done away with, and other 
pairs of stulls, TJ, Fig. 8, are placed, roughly in line with 

and-spaced 9 ft. 9 in. center to center on the dip; 
8x8-in. timber is used in all stulls except R. The pairs 
of stulls TJ are connected with 4x6-in. tiepieces, resting 
on 2x6-in. blocks nailed to the stulls, and turned so that 
the 6-in. surface in each case carries the two steel chutes 
TT, which are butt-connected at these points; the chutes 
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being set at a steeper angle than the foot wall, the 9-ft. 
9-in. spacing of the stulls accommodates nicely the 10-ft. 
chute lengths; 40-penny nails, driven through the 
holes in the ends of each chute, hold the latter in place, 
and the straps shown in Fig. 9 are bolted, like fish plates, 
both inside and outside for greater solidity. A drop of 
18 in. is allowed between the lower end of the fixed chute 
T and the platform Fig. 8. The two lower chutes are 
set up at an angle of 31° with the horizontal, the next 
two at 32°, and the fifth and last at 34 degrees. 

As the difference between chute and foot wall increases, 
shoveling becomes more difficult. Moreover, when the 
face has advanced beyond the reach of the telescope chute, 
a considerable proportion of the broken ore, say 60% on 
a stoping length of 35 ft., must be brought to the fixed 
chute in wheelbarrows. The latter difficulty suggests the 
installation of shoveling platform and chutes in duplicate, 
ibut there is no saving on the stoping length assumed. The 
plan followed when the chute has reached a height of 4 

work is undertaken beyond the lateral stoping limits. 
This generally takes the form of two sublevel drifts K, 
Fig. 8, one at each end of the stope, driven from a point 
a. little above the middle. Such work furnishes material 
for the main waste fill, which is built up from the ends 
of the stope toward the dip raise until it encounters the 
central ore fill. The latter is then mucked out and a 
cut FGK made in the hanging wall about 3.5 ft. wide to 
provide head room for the dumping of wheelbarrows in 
the upper part of the stope. Holes, 12 to 14 in number, 
drilled with the stoper, suffice for the hanging-wall cut, 
and the waste produced fills the space previously occupied 
by the last temporary ore fill, the width of which is lim¬ 
ited by that of the dip raise. 

As soon as the dip raise holes into the next level, stop¬ 
ing is begun again, breaking toward the raise. Fig. 8 illus¬ 
trates this last phase. It shows the stope face advanced 
about 25 ft. along what was previously dip raise, with 20 
ft, still to be broken. The main waste fill is almost com- 



xVugust 1, 1914 THE ENGINEERINO <5* MINING JOURNAL 197 

pleted, its final surface being the dotted line IJ. Waste 
for this part of the fill may be obtained, most cheaply from 
development on the upper level. The final surface, in¬ 
clined at 16“ with the horizontal, affords easy wheel¬ 
barrow grade from any part of the stope. 

The aplite dikes which are often present in the oreshoot 
constitute a further source of waste. This material, where 
reasonably hard and unaltered, may be easily sorted 
from the broken ore, and used for permanent filling in 
place of tlie temporary ore fills. 

Costs 

In driving the main-haulage drifts an average advance 
of 2.8 ft. per machine shift is maintained. Seven- and 
eight-hole rounds are employed, using 23 to 30 sticks of 
du Pont blasting gelatin, depending on the hardness of 
the ground. Piston-machine men earn $3.50 per 8-hr. 
shift; timbermen and trackmen, $3.50; and trammers, 
$2.50. Muckers and trammers and most of the machine- 
men are Mexicans. Paces are mucked out on the night 
shift, affording a clean set-up. Tunnel sets are seldom 
needed. The cost per foot of drift or crosscut averages 
about $4.64, distributed as in Table I: 

TABLE 1. DRIFTING COST PER FOOT 
Labor, breaking . $1.25 
Labor, mucking and tramming. 0.90 
Labor, track and pipe. 0.08 
Labor, blacksmith . 0.22 
Explosive . 0.80 
Track (rails, ties, etc.). 0.30 
Pipe and fittings (1% in.). 0.10 
Candles and lubricating oil. 0.09 
Power and water. 0.64 
Drill repairs . 0.05 
Blacksmith coal and drill steel. 0.06 
Superintendence. 0.15 

The power charges of Tables I, II and III are figured 
as follows 

Average charge against mine for power and water, Jan. 
1, 1914 to Apr. 1, 1914, per day, $16. 

Machine drills operated, daily average: Piston machines, 
drifting and stoping, 5; stopers, raising, 3; stopers, stoping, 3. 

Charging power to stopers and piston machines in the 
ratio 2/3 to 1: 

5X1 
Five piston machines use - = 66% of the total + 

9 
$8.96. 

3 X f 
Three stopers raising use - = 22% of total = $3.62. 

9 
3X8 

Three stopers stoping use - = 22% of total = $3.62. 
9 

Five piston machines at 2.8 ft. per machine will drive 14 ft. 
per shift. $8.96 14 = $0.64 per ft. 

Three stopers, raising at 2.5 ft. will drive 7.6 ft. per shift. 
$3.62 7.6 = $0.47 per ft. 

Three stopers, stoping at 17.6 tons, will break 62.6 tons 
per shift. $3.62 62.5 = $0.07 per ton. 

Assuming that 250 ft. of drifting is necessary for the 
development of the blocks A, B and C, aggregating 10,000 
tons of ore of which 90% is recoverable, the development 
cost per ton for drifts and crosscuts only, comes to 15c. 
Adding to this 3c. per ton as the cost of crosscut raises 
and sublevel exploration work, 18c. per ton is obtained as 
a fair estimate of development costs on a block of this 
size. 

Where the dip raise is not driven until the stope has 
been advanced over half the level interval, its cost prop¬ 
erly falls under the head of extraction. In case the dip 
raise is driven through from one level to the next before 
stoping is begun, as is done in the more steeply dipping 
portions of the mine, its cost belongs to development. The 
cost per foot of long dip-raises averages only a little 
higher than that of drifts and crosscuts. Its distribu¬ 
tion, however, as shown in Table II, varies in some re¬ 
spects from Table I. Stoping-machine miners earn $3 
and $3.50, an average of about $3.20 per 8-hr. shift. 

Shovelers earn $2.25 and $2.50, an average of about 
$2.40. The advance per shift has already been given as 
2.5 ft. Six- to nine-hole rounds are broken with from 
20 to 28 sticks of powder, making the explosive cost about 
the same as in drifting. Steel chutes are less expensive 
than track and require about the same amount of labor 
in placing. Power per drill shift for Leyner Type A 
and Ingersoll-Rand MC 51 stopers is taken at two-thirds 
the piston-machine power cost. The principal difference 
is the shoveling item, covering the cost of mucking from 
the face into the chutes. This work cannot always be 
completed on the night shift even with forced ventilation. 
An average cost per foot for 100-ft. dip raises is about 
$5.40, distributed as follows: 

TABLE II. DIP RAISE COST PER FOOT 
Labor, breaking . 
Labor, shoveling at the face. 
Labor, loading cars and tramming 
Labor, steel chutes and pipe. 
Labor, blacksmith . 
Explosives . 
Chutes . 
Pipe and flttings (1% in. and 1 in.) 
Candles and lubricating oil. 
Power and water. 
Drill repairs . 
Blacksmith coal and drill steel.... 
Superintendence. 

$1.28 
0.96 
0.93 
0.08 
0.24 
0.80 
0.17 
0.07 
0.12 
0.47 
0.06 
0.06 
0.17 

Adding the cost of two 100-ft.'dip raises to the de¬ 
velopment previously assumed increases the development 
cost on the 9000 tons recoverable by 12c. per ton, giving 
a total of 30c. The dip-raise cost is entirely offset on 
dips greater than 30®, by saving in extraction, since one 
round out of each cut in stoping is in effect a dip-raise 
round, and the work is carried on under better conditions. 

Allowing for the initial round of each cut or lift in 
stope advance, the average break per machine shift is a 
piece of ground 3 ft. 3 in. by 7 ft. by 10 ft., or 17.5 tons. 
An average round is nine 3^-ft. holes with 30 sticks 
of powder. The average cost of extraction per ton for 
the typical stope illustrated in Fig. 8 is about $1.07, dis¬ 
tributed as follows: 

TABLE III. STOPING COSTS PER TON 
Labor, breaking . 
Labor, shoveling at face. 
Labor, loading cars and tramming 
Labor, timbering . 
Labor, blacksmith . 
Explosive . 
Timber . 
Chutes . 
Pipe and flttings. 
Candles and lubricating oil. 
Power and water. 
Drill repairs . 
Blacksmith coal and drill steel.. 
Superintendence . 

$0.18 
0.26 
0.14 
0.07 
0.04 
0.14 
0.09 
0.01 
0.00 
0.03 
0.07 
0.01 
0.01 
0.02 

These tables cover breaking and tramming costs only. 
No account is taken of hoisting, sampling, assaying, of¬ 
fice expense or depreciation. The item of superintend- 
,ence covers only the foreman’s wages. 
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Conical-Drum Hoist on tHe 
Marcfuette 

The Nordberg company of Milwaukee is now erecting 
machinery at No. 3 shaft of the Breitung Hematite mine, 
Negaunee, Mich. The equipment includes one conical- 
drum and one cylindrical-drum hoist, a compressor and 
an electric-generator set. The conical-drum hoist is of 
the first-motion, corliss type, with 20x60-in. cylinders. 
The large diameter of the drum is 14 ft. and the small 
diameter 7 ft., the total length of face being 11 ft. 10 in. 
This type of hoist is uncommon on the Michigan iron 
ranges, and the installation is therefore of interest. The 
hoist will handle two Kimberley skips, each having a 
capacity of 7 tons of ore. 
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THe Isabella Mine 
A model mine, although one that is still to produce 

its first ton of ore, is the Isabella property of the Cas¬ 
cade Mining Co,, in the Cascade district, five miles south 
of Negaunee, Mich. Ground was broken at the site 
of the shaft in September, 1912. Preparatory work has 
been in progress ever since, and the miners have still 
to penetrate the orebody. This should take place in 
August. The mine is being developed on the strength 
of discoveries made by exploration with the diamond 
drill. The company is controlled by the E. J. Longyear 
interests. F. P. Snyder, of Minneapolis, is president of 
the company, and 0. B. Warren, of Hibbing, Minn., is 
general manager. 

The mine is down to a depth of 750 ft., with a sub- 
level at the 600-ft. mark. Drifting to the ore is in 
progress. The shaft has five compartments and is 17 
H. 8 in. by 11 ft. inside. It is lined with steel and con¬ 
crete from top to bottom. It is sunk in the diorite foot- 
wall all the way. The headframe will be of steel, 110 
ft. high. The contract for its erection has been awarded 
to the American Bridge Co. 

A pumping station, lined with steel and concrete, has 
been constructed at the 700-ft. level, below which is a 
50-ft. sump. The station is equipped with two Prescott 
pumps with a combined capacity of 1200 gal. per min. 
Opposite the station, and across the shaft, is an ore 
pocket with a capacity of 50 tons. The mine is being 
provided with its permanent surface equipment, includ¬ 
ing an engine house and a boiler house, each of fireproof 
material; a hoisting plant and an additional air com¬ 
pressor have been ordered. The boilers are four in num¬ 
ber, with room for a fifth. The stack is of concrete and 
is 130 ft. high. The force employed at present consists 
of 60 men. 

Con¬ 
troller 

A controlling device for hoists, invented by W. J. Lilly, 
superintendent of machinery for the Anaconda company, 
has been thoroughly tried out at the Leonard mine and 
has been found so efficient that the company is planning 
to install it at all hoisting engines operated by the com¬ 
pany, involving an expenditure of something like $75,000, 
The controller is a little machine standing only 26 in. 
high, requiring neither steam, air, water or other pressure 
for its operation; it has no pipes, valves, piston or cyl¬ 
inder and is absolutely positive in its operation. Accord¬ 
ing to Mr. Lilly’s statements, the machine will: 

(1) Prevent the engine from running the cages into 
the sheaves at the headframe, or into the sump at the bot¬ 
tom of the shaft. 

(2) Stop the engine in case the engineer fails to slow 
down at a safe distance from the top and bottom land¬ 
ings and continues to slow down until he stops at the 
landing in the proper manner. 

(3) Control the engine, if on reaching the top or 
bottom landings with the cages the engineer pulls the 
throttle open for starting on the return trip without re¬ 
versing. 

(4) Sound an alarm for slowing down the engine 
when the cages are nearing the top and bottom landings. 

(5) Ring an alarm when the engine begins to over¬ 
speed in hoisting or lowering. 

(6) Stop the engine if the engineer does not heed 
this alarm and bring the engine to normal speed. 

In general, the device will perform every operation that 
an engineer can perform in bringing the engine to a 
stop. 

Steel Productios^ is^ tKe United 
States 

The Statistical Bureau of the American Iron & Steel 
Association has compiled and published its full statistics 
of the production of steel in the United States in 1913. 
The production was the largest ever reported, though 
it exceeded that of 1912 by a small quantity only, as 
shown below. The chief point noted is a further decrease 
in the make of bessemer or converter steel, and a large 
gain in open-hearth steel, chiefly in basic metal. 

The steel production in 1913 by processes was as fol¬ 
lows, in long tons: 

■-Acid-• --Basic-■ --Total-> 
Tons % Tons % Tons % 

Bessemer (convertes) 9,545,706 30.5 . 9,545,706 30 5 
Openhearth. 1,255,305 4.0 20,344,626 65.0 21,599,931 69 0 
Crucible. 121,226 0.4   121,226 0 4 
Electric. 30,180 0.1   30,180 0.1 
Miscellaneous. 3,831 . 3,831 .... 

Total. 10,956,248 35.0 20,344,626 65.0 31,300,874 100.0 

Of the bessemer or converter steel, 9,465,200 tons were 
turned out as ingots and 80,506 tons as direct castings. 
Of the openhearth ingots, 20,689,715 tons as ingots and 
910,216 tons as direct castings. Of the crucible steel, 
17,571 tons; of the electric steel, 9107 tons, and of the 
miscellaneous or special steels, 3244 tons were direct 
castings. Included in the basic openhearth steel are 
2,210,718 tons produced by the duplex process, made 
from metal partly treated in bessemer converters and 
finally purified in openhearth furnaces. This is an in¬ 
crease of 772,064 tons, or 53.6%, over the previous year. 

A comparative statement for two years is as follows, 
the figures being in long tons: 

1913 1914 Changes 
Bessemer. 10,327,901 9,545,706 D.782,195 
Openhearth. 20,780,723 21,599,931 1.819,208 
Crucible. 121,517 121,226 D. 291 
Electric. 18,309 30,180 I. 11,871 
Miscellaneous. 2,853 3,831 I. 978 

Total. 31,251,303 31,300,874 I. 49,571 

Bessemer steel decreased by 7.5%, while open hearth 
increased by 3.9%. There was not much change in 
crucible and special steels, while electric steel increased 
by 64.8%. The total increase was 0.16% only. In 1912 
the total production of steel in the United States ex¬ 
ceeded that of pig iron by 1,524,366 tons; in 1913 the 
excess was 334,573 tons. 

In 1913 the production of steel treated with ferrova- 
nadium, ferrotitanium, nickel and other alloys was 714,- 
357 tons, a decrease of 78,144 tons from 1912, but a 
large increase over any preceding year. Of this alloy 
steel, 625,430 tons were produced as ingots and 85,927 
tons as direct castings. The total included 74,924 tons 
bessemer steel, 213,404 acid openhearth, 386,486 basic 
openhearth, 28,279 crucible and 11,264 tons electric 
and miscellaneous steel. 

At the close of 1913 there were 30 plants equipped to 
make steel by the standard bessemer process and 80 In' 
the Tropenas or other modifications of that process. 
There were 119 basic and 93 acid openhearth plants, 29 
of them being equipped to make both acid and open¬ 
hearth steel. There were 110 crucible steel plants and 
19 electric plants. 
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Concentrates 
By Ellis W. Honeyman* 

iiYNOPSIS—Description of a blast furnace built at the 
works of the Detroit Copper Mining Co. to smelt concen¬ 
trates produced in the company’s mill in the Morenci dis¬ 
trict, Arizona. The furnace is operated under low blast 
to prevent excessive production of flue dust. 

The new 44x396-in. blast furnace erected by the 
Detroit Copper Mining Co., of Morenci, Ariz., is inter¬ 
esting as an example of a blast furnace designed to do 
what is customarily regarded as reverberatory work. The 
principal copper-bearing material smelted is the concen¬ 
trates made in the company’s mill, about two miles 
north of the smelting works. The old blast furnace, 
which had done practically all of the company’s smelting 
for the last 12 years, was in a bad state of repair, and, 
moreover, in order to handle the tonnage, it was neces- 

to handle the tonnage had compelled the production of 
rather basic slags by use of barren limestone flux. With 
a furnace of ample capacity run slowly, more acid slags 
could be produced with a corresponding reduction in the 
tonnage of flux and at a considerable saving in the cost 
of mining and smelting this barren material. The new 
blast furnace is 44 in. wide at the tuyeres and is oper¬ 
ated under a blast pressure of only about 14 oz. The 
furnace is 33 ft. long and is constructed of single-tier 
jackets, 11 being required for each side and two jackets 
for each end. The furnace superstructure is air-jack¬ 
eted and has a gable top to prevent the lodgment of dust. 

Cast-Steel Bottom Plates 

The furnace bottom plates are made of cast steel, this 
material having been selected with a view of lessening 

sary to drive it faster than was advisable when running 
on so fine a charge. 

Smelting a Fine Charge with Low Blast and 
Slow Driving 

The blast-furnace plant handles about 440 tons of 
total charge per day and the furnace was made unusually 
large for this tonnage for two reasons. First, it was 
desired to reduce the intensity of the blast in order to 
diminish the heavy production of dust incident to the 
smelting of a charge of fines in the blast furnace. Then, 
the necessity for fast driving of the old furnace in order 

•Philomath, Ore.; formerly smelter superintendent, Detroit 
Copper Minins Co. 

the tendency to crack; the plates are strengthened by 
webbing, but are not water cooled. They rest on a 
double row of cast-iron columns. The furnace bottom 
is lined with chrome brick set on end on a 4^-in. layer 
of firebrick. 

The furnace jackets are similar to those used in the 
Cananea furnaces, being 3 ft. wide and extending to the 
feed-floor plates. The water space of these jackets, 
however, is deeper than customary, being 6 in. The 
jackets have a batter of 131/2 in. in a height of 13 ft. 
6 in. The fire sheets are of %-in. steel plate and the 
backs of %-in. plate. Two 4x6x^-in. angles are at¬ 
tached to the back of each jacket as a reinforcement, 
the edge of the 6-in. legs being in contact with the fire 
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sheet. The end water jackets extend only to the tuyere 
line, below which is a cast-iron tap jacket containing 
a coil of pipe for water cooling. 

The side jackets are held in place by jacks or turn- 
buckles attached to girders forming part of the furnace 
building. The lower pair of girders, shown in the ac¬ 
companying elevation of the furnace, are built up of 
i*^-in. plates, 48 in. wide, 6x6x%-in. angles and %xl5- 
in. cover plates. These girders are tied together across 
the ends by a pair of 5x3^x%-in. angles, bolted to the 
girders, and are readily removable, when it is desired to 
change the end jackets. The end jackets are held in 
place by two sets of binders made up of a pair of 8-in. 
I-beams; the end binders are connected by IV^-in. steel 
rods running the length of the furnaces; each rod is in 
three sections, adjustment being obtained by turnbuckles 
and by nuts at the ends. 

The Detroit Tuyere 

There are three 4i/^-in. tuyeres in each side jacket; 
the tuyere blocks are of cast steel, with long rivets ex¬ 
tending through the jackets. Attached to the outer sur¬ 
face by means of stud bolts is a cast-steel collar, slotted 
to receive the bolts by which the tuyere is held in place. 
The tuyere is provided with a stuffing-box into which 
the 4%-in. blast pipe is thrust, the joint simply being 
packed with asbestos. The tuyere cap is attached at 
the bottom by a loose-fitting hinge, the faces of the cap 
and tuyere being finished. WTien in use they are held 
together to make an air-tight joint by a revolving finger 
which intercepts a wedge on the outer surface of the 
cap. 

This finger principle is used on the tuyeres at several 
Southwestern smelting works, especially the Shannon 
and the Calumet & Arizona works, having originated, I 
understand, at the former plant. In the Shannon de¬ 
sign, however, the cap revolves on the bolt of the finger, 
so that when a tuyere is slagged, the cap must slide over 
the face of solidified slag in the tuyere and then requires 
the assistance of a sledge hammer to open. 

In my design, the cap drops completely out of the 
way the instant the finger is lifted. A raised ring was 
left on the inner surface of the cap to center it on the 
tuyere in case the hinge becomes very loose from wear. 
The construction of the cap might have been cheapened 
slightly by omitting this and having simply two flat 
surfaces to make the joint. As it stands, there are no 
expensive ball joints, springs, etc., and when the joint 
is made it is air-tight. A wooden plug is used in the 
cap for a peephole. An arrangement for holding a 
wooden wedge is provided on the bottom of the tuyere 
as a slag escape. The wedge burns out more readily 
than a plug in the event of a tuyere slagging, and the 
wedge is cheaper and easier to make. 

The tuyere valve is an adaptation of the Copper Queen 
design and is on the order of a stop cock. It works 
easily and closes air-tight, and is more satisfactory than 
the usual gate valve. The tuyere and tuyere valve are 
attached by means of slotted flanges and bolts, so that 
by simply loosening the nuts, the tuyere and tuyere 
pipe can be removed to facilitate repairs to a leaky 
tuyere or to clear the way for a quick change of jackets. 

The furnace spout is a steel water-jacketed trough; 
it is made of i/^-in. plate on the inside and %-in. plate 
on the outside, inclosing a 3-in. water space. Either 

end of the spout can be placed adjacent to the furnace 
breast; the blast is trapped by means of a mud dam in 
the outer end. The blast main is 60 in. in diameter and 
the bustle pipe 30 in., the connection to the main being 
43 in. About 20,000 cu.ft. of free air is used per minute 
at 14-oz. pressure, supplied by a No. 9 Connersville 
blower driven by a Crossley gas engine. 

The water-piping system for the jackets is all over¬ 
head and is reached from the big flat girder at the side 
of the furnace, this being used as a walkway. The over¬ 
flows are close to the corresponding inlet valves and 

proper regulation of the water is easy to obtain. The 
funnels receiving the overflow water are protected from 
dust by shields of slightly larger diameter on the outlet 
pipes. The fresh-water supply main is Gin. and the 
waste main is 10 in. in diameter. 

The furnace settler is of the usual cylindrical type, 
being 17 ft. in diameter and 4 ft. 6 in. high. It is made 
of %-in. plates. There is a 5x3xi/2-iii* angle around the 
top of the settler shell and at the bottom a trough formed 
of a pair of angles with a series of plates; this is to carry 
away cooling water if it is found necessary to use a 
spray. On top of the settler there is a raised sheet-steel 
working platform. The settler bottom is lined with 
firebrick set on ends, except at the tap holes and under 
the furnace spout, where chrome brick was used. The 
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sides of the settler are lined with chrome brick, 9 in. 
long; a 6-in. space is left between the brick and the shell 
to permit expansion; this is filled with converter lining 
lightly tamped; only 10 courses of chrome brick are used 
on the side, after which five courses of firebrick are laid, 
tlie average matte level being below this line of division. 
The tapping blocks are made of copper, being cast in the 
converter plant. They are cast around a chrome block 
.5 in. thick and have a hole 2 in. in diameter. 

The furnace superstructure is made up of a series of 
air jackets, the inner sheets being of steel and the 
outer of in. The division wall of the jackets is 
formed by a %‘-in. plate and the air space is 8 in. Above 
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the dust from a series of 6-in. pipes placed at 30-in. 
intervals. When the new furnace was erected, the old 
dust chamber No. 1 was torn out and a new one erected 
in its place, the plant meanwhile running on dust cham¬ 
ber No. 2. The latter and the new chamber are of hol¬ 
low tile, with reinforced-concrete roof, and have wire 
baffles. The dust is removed by drag-chain conveyors. 

The feed doors are of plate braced by 2x2xi/4-in. 
and 3x3xT*^-in. angles, and are operated by hydraulic 
cylinders. The feed floor is supported at the sides of 
the furnace by girders formed of a pair of 24-in. I- 
beams with a cover plate on top to exclude flue dust. 
These girders were strengthened laterally to take the 
thrust of the jackets by inserting a 12-in. I-beam between 
them and riveting to the web. The furnace charges are 
dumped on inclined cast-iron plates from hand barrows. 
Around the furnace the floor is of cast-iron plates, %-in. 
thick, but back from the furnace the feed floor is of 
reinforced concrete. 

7f?ex Flanges are guides for 
charge door, should be smooth as possible 

. 

End Elevation 
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Section on Center Line 

Detroit Blast Furnace 
End Elevation of Frame 

the charge opening and below the air jackets is a %-in. 
plate running the entire length of the furnace and sup¬ 
ported at each end on 4x4x^'V-in. angles. The air-jack¬ 
eted superstructure is suspended from a frame resting on 
heavy girders beneath the feed floor. To avoid leaving 
a resting place for flue dust, the top of the superstructure 
was made in the form of a gable roof, from which lead 
four uptakes 5 ft. in diameter. This design was used 
as being easier to construct and maintain than' a single 
large uptake. The uptakes lead to a steel balloon flue, 
14 ft. in diameter, made of i^-in. steel plate. A track 
is provided under the flue for a small car which receives 

With the new blast furnace and enlarged dust cham¬ 
ber, there has been an improvement in the metallurgy 
and the cost of the installation was small compared with 
that of a complete reverberatory equipment. Moreover, 
the construction of a new blast furnace permitted the 
utilization of other equipment already at hand. The 
Detroit company uses Crossley gas engines in its power 
plant; to have utilized fully the power generated from 
the waste heat of a reverberatory furnace would have 
meant a much larger investment than was involved in 
the construction of this new blast furnace, which is 
serving its purpose admirably. 
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stnd Selling^ Brass Scrap 
Some of the tricks of scrap-metal buying are written 

up by W. H. Parry, of the National Meter Co., in Metal 
Industry, June, 1914, which show that mine salters have 
their counterparts in other lines. 

Some few years ago there was bought one lot of 50,000 
lb. of scrap copper, supposed to be high grade. What 
there was of it was fairly good. The stuff was delivered 
in casks of the hogshead variety and the tare was painted 
on each with white paint and in very large characters, 
with the evident intent of showing the customers that 
deception was not the seller’s middle name. There be¬ 
ing no immediate necessity for opening the casks, they 
were stored in a room outside of the foundry proper 
where the temperature in winter was all it was outside 
and then some. 

After a few days in cold storage, some copper was 
needed by the melter, and he armed himself with a pinch 
bar, ax and hammer and such other light dental tools 
used in the profession. He was rather surprised to find 
that all the casks were open and had been for some time, 
as every cask in the lot had been burst to pieces from the 
frost. Every cask had been filled with water by the deal¬ 
er. That is, there was some copper in them, but as water 
is a whole lot cheaper than even scrap copper, he figured 
to get away with the deal by being in collusion with some¬ 
body. He might have got away with it at that but for 
the melter, who reported the matter, more through a 
dislike for hewing ice to get at the copper than from 
any great desire to shine as a simon-pure, honest man. 

The dealer was notified to take the mixture of casks, 
copper and ice away, and when called upon to explain 
the matter, blandly said that as most of the copper had 
been covered with insulation, it had been burned off and 
the wire had been placed in the casks hot. In order to 
avoid kindling them, they had sprinkled a little water 
on the copper to cool it off. On closer examination a 
liberal amount of oakum was found clinging to the top 
and bottom heads, and it was inferred that it was used 
to calk the heads so that they would hold a lot more than 
a mere sprinkling of water. It was estimated that at 
least one quarter of the net weight was aqua pura. 

The next time this dealer supplied the company with 
copper he was instructed to deliver it in bales. He did, 
and they were some bales, averaging 1000 lb. to the bale, 
most of which was a copper-plated steel wire with a 
sprinkling of fine wire. In fact, the wire was so fine 
that the shrinkage in melting it in a Schwartz fur¬ 
nace was so great that Andy Carnegie would go broke 
using it if he paid more than 3c. per lb. for the stuff. 
You can imagine what happened when they tried to 
melt the copper-plated steel wire in a furnace that was 
gaited to melt brass only. As the melting point of steel 
is so much above that of brass the inevitable consequence 
was a lot of annealed steel wire, covered with the ashes 
copper, and well balled up at that. This happening al¬ 
most drove the scrap dealer into the madhouse, as he 
claimed that he had sold the metal in good faith, having 
bought it as copper. It was found a little later that in 
his storage plant he had successfully operated an electric 
plating outfit, and it was suspected that his knowledge of 
how the wire became copper-plated had some depth. 

Another company, a big purchaser of metals, had 
grown careless in its scrutiny of the means employed by 

tbe scrap dealers in delivering scrap copper to their 
foundry. They only woke up when the ale casks that 
were used as containers were found to have staves 3 in. 
thick and heads 5 in. thick. Since the average tare to 
be subtracted for this class of casks was about 80 lb., 
and as they actually weighed over 200 lb., it does not 
need anybody with an over-bright mind to figure a loss 
of 120 lb. to the cask. There were 50 of these casks in 
the lot, and 6000 lb. would not be a bad guess for the 
amount that the dealer had figured on getting away with. 
In this particular instance the dealer was caught with the 
goods on, and came very near wearing a striped suit for 
a few winters up the river. 

In selling materials to this gentry, eternal watchful¬ 
ness is as absolutely necessary as in buying from them. 
One of the biggest dealers in this part of the country is 
the owner of an immensely large St. Bernard dog weigh¬ 
ing in the neighborhood of 150 lb. This animal is so 
well trained that if his boss is selling materials, he just 
loves to be weighed in with the load. He also has a 
strange antipathy to weighing out, but let his boss be 
the buyer, he then insists on being weighed as part of 
the empty truck, but never as part of the truck gear when 
the load leaves. This dog has earned his weight in dia¬ 
monds is the belief of many good people in Brooklyn, 
N. Y., and the citizens of that town “point with pride” 
to this dog as an example of what can be accomplished 
if one will live in Brooklyn long enough to be trained 
properly. 

The old dodge of weighing the driver plus a couple 
of well weighted feed bags has no place or standing here 
because of its being so well known. But when they ring 
in a heavy cast-iron plate about 3 in. thick that just fits 
in the driver’s seat well covered with a couple of blankets 
it is about time to sit up and take notice. More parti¬ 
cularly when several such plates are found on your prem¬ 
ises after the junk dealer is through. You will then 
realize that there is a considerable difference in price 
between what he paid for the cast-iron plates and the 
residues he was hauling out from your place. In manipu¬ 
lating the weighing scales you will find that the dealers 
are not lacking in skill, and the stunts they can pull off 
on you are well worthy of close study. 

In the employ of many dealers they have specially 
trained truck drivers. These drivers are so well versed in 
hewing close to the line of honesty that in driving on the 
scales when they are selling goods they can hit the center 
of the scales without any trouble. With equal ease when 
they are buying they can place one of the truck wheels 
so that half of its width, at least, is not on the scales. You 
may well believe that as sharpshooters these drivers ought 
to be able to hit the bull’s eye 23 times out of a possible 
twenty. 

The Plrut Pljf Iron to Be Manufaetnred with Anthraelte 
Coal in the United States was smelted at Catasauqua, Penn., 
76 years ago, on July 4, and an “Old Home Week” was held 
in that city that week to commemorate this event. The cele¬ 
bration program consisted of parades, band concerts, fire¬ 
works displays and sports. The first furnace to use success¬ 
fully anthracite coal as fuel was erected by David Thomas, a 
Welshman, at Catasauqua, in 1840. Mr. Thomas, who had had 
a successful career as an iron maker in Wales, was induced 
to come to this country and to establish the furnace by com¬ 
panies holding large tracts of coal land in the Lehigh Valley. 
The original furnace was 42 ft. high and 12 ft. bosh and it 
was the first unit of what is today the Crane Iron Works, 
now a part of the Empire Steel & Iron Co. Mr. Thomas re¬ 
mained with the Crane Iron Works until 1862, when he turned 
over the management to his sons and established the Thomas 
Iron Co., at Hokendauqua, Penn., a short distance awav 
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THe CliiKsani Mines, Cliosen—»II 
By Clarence L. Larson* 

SYNOPSIS—The concession contains many quartz Practically all of the other known ledges lie to the 
veins, most of them narrow and not reaching the sur- north of this main vein, and the placer ground in the 
face. The main ledge can he traced 10,000 to 12,000 main valleys below. About 1000 ft. north of the main 
feet on the surface. SajunJcohl mine is the principal vein there is an almost parallel ledge on which Tonkohl 
working on it. Tonkohl mine is on a parallel vein to mine is being worked. This is the second largest mine on 
the north. Chungtarrie is about a mile and a half far- the concession, and has produced a grade of ore consider- 
ther north. The ore is gold in quartz with sometimes ably higher than that of Sajunkohl. 
sulphides and galena. Chungtarrie is about a mile and a half northeast of 

JS Sajunkohl and Tonkohl mines, and is on a separate ledge. 
The concession contains many quartz ledges, most of This mine has just passed the prospect stage, and now bids 

which are small, both in width and length. There are two fair to hold its own as a small mine. Aside from these 

The Tonkohl Mine, Chosen 

or three outcrops of white and barren quartz, running 
from 30 to 50 ft. in width. Of the narrow ledges the 
large majority appear to be but gash veins having no con¬ 
siderable traceable extent. Two or three, however, may 
be traced hundreds of feet continuously across the coun¬ 
try. They have been opened up in occasional spots by 
prospect holes. 

The main ledge is traceable for 10,000 to 12,000 ft., 
and strikes northeast and southwest. Upon this ledge, 
and about midway between its traceable ends, is located 
Sajunkohl mine, the largest on the concession. At each 
end natives have worked down from the surface for 100 
to 200 ft. Some company work has followed, but as yet 
Sajunkohl mine has been the only profitable venture on 
the largest ledge in the concession. 

•Box ?4, Moscow, Idaho. 

three mines all work is of a purely prospective nature. 

Lens Formation of Ore 

Ore occurs in lenses only, and these are usually in¬ 
dicated by but little value at the surface, if any at all. 
However, barren ledge quartz or ledge waste, together 
with proper ledge walls may readily be traced on the sur¬ 
face for long distances. The country is predominantly 
schist and granite, with pegmatite dikes, which seem to 
have had something to do with the ore deposition, since 
they occur in the neighborhood of the ore, sometimes 
serving as a smooth vein wall, and at other times knitting 
into the quartz ore on one wall, and again serving as both 
vein walls. Usually the pegmatite grades into granite. 

Another kind of dike is present in the district. It con¬ 
sists of a brown, earthy material, ranging in width from 
stringers to 15 and 20 ft. It seems to have no particular 

Eng.&Min.Journal 
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relation to the ore deposits. These dikes usually occur 
in the granite. At one place in Sajunkohl mine such 
a dike served as hanging wall for a barren vein. 

The lenses of ore are usually small and vary greatly 
in length from level to level. In Chungtarrie, No. 2 
level opened up a 150-ft. back, while but 50 ft. was avail¬ 
able on No. 1 level. This little mine contains many 
faults, but as yet the work has not progressed far enough 
to formulate any rule about it. 

Sajunkohl mine has two shafts, but one of which is 
being operated at the present time. The abandoned shaft 
is approximately 450 ft. in depth. There are three drift 
levels and one adit opened up to the west. Above the 
No. 2 level the lens has been sloped out an average width 
of 5 ft., 200 ft. in height and about 350 ft. along the 
strike. On No. 3 level but 150 ft. of low-grade ore was 
encountered, although barren quartz continued on each 
side of this distance. Conditions did not warrant the 
continuance of sinking and hoisting operations in this 
extra shaft, and it was temporarily abandoned late in 
1912, pending further investigation to be carried on 
from the main shaft. This lens has, however, provided 
the largest working area of any of the four yet developed. 
The ore is iron-stained quartz, barren of galena, and aver¬ 
aging $5 to $7 per ton. No pay values occurred in the 
surface showing of this lens. 

The main shaft, located 280 ft. to the east, is now about 
380 ft. deep on a 65® incline. Three levels have been 
opened to the east at 100-ft. intervals. The headings are 
now at 1200, 650 and 175 ft. from the shaft center. 
Three individual lenses have been opened up. These vary 
greatly in length at various altitudes, so only average 
dimensions will be given. The first lens shaded into ledge 
waste in No. 3 level, but ore is found 30 ft. above; thus 
its known dimensions to date are 4 ft. wide, 250 ft. high, 
and has a length along the strike of but 80 ft. This ore 
contains much sulphide, both of iron and lead, and has 
averaged $7 to $10 per ton. 

The second lens is found about 80 ft. to the east of the 
first. It has been opened up by Nos. 1 and 2 levels, aver¬ 
ages 90 ft. in length along the strike, has an average of 4 
ft. width, and extends 180 ft. above No. 2 level. The 
ore was principally oxide above No. 1, with a wide streak 
of pyrite, but is essentially white quartz below No. 1, 
impregnated with fine points of galena. The ore has 
averaged $5 to $7 per ton, and as yet has not been cut 
by No. 3 level. 

Between the second and third lenses lie 300 ft. of 
barren ledge waste. To date this has only been opened 
up by No. 1 level. In the stope above the level the ore 
averaged 8 ft. in width 200 ft. in length and extended up 
80 ft., then pinching into barren ledge material. The 
ore from this stope is sulphide, containing both pyrite 
and galena and is rather schistose in appearance. These 
four lenses of Sajunkohl lack surface value, although 
three of them display outcrops of valueless quartz. 

Tonkohl mine has been sustained on a single lens of 
ore. The shaft is 550 ft. deep on an 82® incline, and has 
six levels. The lens, averaging 4 ft. in width, had a 
small but high-grade surface showing, lengthened with 
depth, and extended down almost continuously for 350 
ft. It had an average length of 200 ft. At depth the vein 
flattened to about 55® and the quartz pinched out. No. 6 
level at a depth of 500 ft. shows a reversion toward a 
steeper dip, but as yet has developed no stoping ore, al- 

tliough an occasional stringer of quartz has been found 
containing $6 to $8 per ton. The ore from this lens was 
oxide for a depth of 100 ft., and from there turned into 
white quartz impregnated with galena points. The ledge 
has been prospected a horizontal distance of 1000 ft. 
beyond the limits of the ore, but no further lenses have 
been discovered. Remembering that the country has been 
much eroded, developments at greater depth should prove 
interesting and throw light on the genesis of the ore. A 
study of known conditions applied to the actual operat¬ 
ing results indicates a district where pay lenses do not, 
as a rule, outcrop, or at least do not show pay value in the 
outcrops. The lenses are small and usually of low grade, 
about $9 per ton, and much barren ledge material lies 
between adjacent pay shoots. 

Prospecting Methods 

Native work is encouraged as much as possible and a 
great deal of it has been done. All such work is licensed 
through the company’s ofiices, two arrangements being 
used. In one the natives are allowed to work a certain 
place, grinding and panning their own rock, paying the 
company a unit sum per miner employed per month. In 
the other arrangement the tributers work on a royalty 
basis, bringing their ore to the Yangdei mill for treat¬ 
ment and paying on a sliding scale of from 50 to 66% 
of the net assay value from which the company receives 
payment for milling, and its profit. 

Native work is assisted by the company, according to 
the judgment of the superintendent of prospecting, in 

• various ways, such as the providing of windlass and water 
bucket, or supplies such as explosives and steel on pos¬ 
sibly an agreement of payment if ore is struck. The com¬ 
pany reserves the right to take over any prospect at 
any time and then settles on the tributer a suitable bonus. 
Company prospecting is also being done, usually upon 
ledges that have previously been worked by the natives 
with some degree of success. Company work becomes 
necessary if any amount of water is to be handled. 

Methods of Mining 

A two-compartment shaft is the rule, the compartments 
being 4x4 ft. in the clear, one being utilized as a skipwsiy 
and the other as a ladderway and for piping. The shaft 
is in most cases inclined to follow the ledge and from it 
levels are opened off at 100-ft. intervals, measuring along 
the dip. Regular sets of 8x8-in. sawed timber are placed 
at 5-ft. centers. Two-inch lagging is employed on all 
four sides usually, but if the walls are good the two ends 
only are lagged. The compartments are divided by a 
brattice of 1-in. boards. Thus timbered the cost per set 
of two wall plates two end plates, one divider, six posts, 
lagging, brattice boards and wedges, complete, is $12.83. 

In opening from a level, long posts are used and a 
leveler sill is placed on each of the two end plates of the 
floor set, and on its divider. A crosscut from the skip¬ 
way compartment is run directly into the hanging wall 
for 25 ft., from its end drifts are started at right angles 
to the crosscut and thus parallel to the vein. These drifts 
are deflected in regular curves so as to intercept the ledge 
at distances from 45 to 50 ft. from the center of the shaft. 
Drifting on the ledge continues. 

Meanwhile shaft-sinking operations continue, and at a 
point 25 ft. below the station set a skip-pocket raise is 
started up into the hanging wall, breaking through into 
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the end of the station crosscut. The pocket gate is in¬ 
stalled at once and all exsess waste in the level hoisted. 
The pocket is then enlaced at the top, and the station 
cut by enlarging the crosscut. The station is made to 
take timbers leaving 10x10 ft. in the clear; the floor is 
lagged with 2-in. hoards. The track is next installed 
into the main drifts running over the long way of the 
ore pocket, and a grizzly of rails placed over the pocket. 
This method of balancing the operations allows continu¬ 
ous driving of level headings and shaft while cutting 
station and pocket, and minimizes the amount of rock 
to he shoveled into the skip for hoisting. 

Headings may then he startedvat the points where the 
drifts struck the ledge, hack - tward and penetrating 
through into the shaft, thus completing the information 
concerning the block of ground above, and also serving 
as drain drifts direct to the station sump, or to the foot- 
wall side of the shaft, according as to whether the station 
is a pumping point or not. 

Pumps are placed on alternate levels; a crosscut is run 
directly into the footwall of the shaft on the skip-way 
side, for 25 or 30 ft. Then ^king operations begin 
on the last 15 or 20 ft. of the Wosscut and are carried 
to a depth of 10 to 12 ft. The sump is then enlarged on 
the sides. The pump may then be set on sills over the 
sump. 

Drifts on the vein usually require timbers; crosscuts 
do not. Frequently the hanging wall is solid, allowing 
the use of a hitch. A cap set into this hitch, and a foot- 
wall post will then serve. However, if ore is present, a 
mud-sill becomes necessary, and usually it is advisable 
to utilize the hanging-wall post also, in order to avoid 
buckling of the three-piece set, as has occurred under 
heavily filled stopes. 

In Tonkohl mine both walls are uniformly good and 
drifts usually demand timbers only where sloping is to 
take place. Stull caps are set in overhead hitches and 
sloping started. Small round timbers are laid upon the 
caps and filling placed directly over them. Seldom are 
posts required, other than those used at points where 
chutes are placed. 

In Sajunkohl mine, however, in all sloping country, it 
is the rule to use two posts, cap and sill sets, 5 ft. apart, 
and round lagging above. Side lagging is seldom re¬ 
quired. 

When ore is encountered, raises are driven 100 ft. apart 
to the surface or to the next level, thus securing ventila¬ 
tion and openings for the introduction of filling waste. 
Usually alternate raises are two-compartment, one chute 
and other manway. From these raises overhand sloping 
operations begin, and as the first floor is removed along 
the strike, the tunnel sets* are carefully knitted over with 
the round lagging, 4- to 6-in. timber. The slope is car¬ 
ried up in the conventional bench fashion for a dis¬ 
tance of 5 to 15 ft., limited by the condition of the walls. 
During this period of mining, chutes are timbered up 
every 25 ft. along the strike, and ore is pulled in quantity 
Just sufficient to leave good working room at the back. 
At the end of this period all the ore is transferred into 
the chutes, these being pulled Just enough to allow more 
ore, thus avoiding the excessive wear on the timbers by 
falling rock in an open chute. Filling is then intro¬ 
duced from above and leveled up to within about 4 ft. 
of the back. The cycle of operations is then repeated. 
As the slope reaches the upper level, the floor pillar is 

removed in short sections, catching up track and sill- 
floor timbers on sills below, and thus obtaining almost 
perfect ore extraction. 

Frequently slope hanging walls are heavy and tend to 
break off in large slabs, requiring stulls. In some cases 
these stulls are recovered in the filling process, in others 
abandoned. Throughout all mining operations, aside 
from th^’ shaft and station tiiqbering, native round tim¬ 
ber is employed. 

Mixp] Development 

All development work is done by contract, and several 
headings are usually allotted to one man. Contracts are 
paid by the foot, the price including all labor (miners, 
muckers and timbermen), explosives, drill steel, candles 
and all miscellaneous supplies. Rapid work is encouraged 
by offering a bonus per foot for amounts in excess of 
those announced, each contractor being informed early 
in the month as to the bonuses to apply to his various 
headings. 

The use of piston and stoping drills has begun but 
recently and hence definite results are not yet available. 
All of this paper will apply to hand work only. A gen¬ 
eral statement may be advanced at this time, however, 
that in drifting and raising work in hard ground, the 
machines attain footages about twice as great as would 
be attained by hand work. The labor cost is less but that 
of explosives considerably greater. 

Shaft sinking is double-hand work, except for pop- 
holing. Three S-hr. shifts of four miners per shift are 
employed. The contractor also provides a day and a 
night boss. Drilling usually continues through two 
shifts, thus hoisting the broken rock at night only. This 
is necessary as shafts have but single skipways and day 
is entirely occupied with ore and timber hoisting. A 
table of cost of sinking of the large mine shafts is given. 

COST OP SHAFT SINKING 

Labor . 
Explosives . 
Candles . 

Sajunkohl 
. $10.59 
. 1.16 
. 0.66 

Tonkohl 
$7.92 
1.99 
0.67 

Drill steel . . 1.05 1.68 
Supplies . . 0.30 

. 2.66 
0.30 
2.85 

. 0.18 0.26 
Hoisting . . 0.94 1.58 

Total per foot . $17.64 $17.25 
Footage . 96% 51 

Working depth, ft. 240-336 600-651 

The footage per month ran from 11 to 25 in Sajunkohl, 
shaft, and averaged 16^; from 11 to 14 in Tonkohl 
shaft; averaging 13'. 

Tunnel driving is also three-shift work, and four 
miners are used per shift, double-hand. Each shift drills 
and blasts its own holes. From 4 to 7 ft. of hole are 
drilled per man per shift. A table of costs follows: 

COST OP TUNNEL DRIVING 
Sajunkohl 

. $2.42 
Tonkohl 

$1.97 
Explosives . . 0.47 

. 0.16 
0.68 
0.16 

. 0.21 0.29 

. 0.04 0.05 

. 0.16 0.15 

. 0.01 0.02 
Hoisting .... r. 0.26 

. $3.88 $3.58 
Footage . 1024 

Monthly advances range from 30 ft. in hard ground, or 
in soft ground necessitating spiling, to 70 ft. in good 
country. The record to date is 89 ft. The drifts are 
made about 5x7 ft. in the clear. In drifting work lower 
per-foot costs are attainable by operating but two lO-hr. 
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shifts daily, but at a sacrifice of speed. Hence in all 
workings where speed is essential, three shifts is the rule. 

Raising is two-shift work, the shift being ten hours. 
Each shift drills and blasts its own holes. Raise men 
drill 4 to 8 ft. of hole per man per shift. Stulls set in 
wall hitches are usually sufficient for timbering. In 
main raises through stopes this timber is usually removed 
with the upward progress of the stopes and full set timber 
installed. Raises are usually run small, say 4x6 ft. A 
table of costs is given. 

COST OP RAISING 
Sajunkohl 

Labor . ?1.19 
Explosives . 0.38 
Candles . 0.10 
Drill steel . 0.10 
Supplies . 0.03 
Timber . 0.17 
Timber framing . 0.01 
Hoisting . 0.09 

Tonkohl 
$1.43 
0.79 
0.18 
0.27 
0.03 
0.28 
0.03 
0.19 

Total per foot . $2.07 $3.20 
Footage . 460 530 

W 4. 
I/ll M 1 f 

Korean Miners in a Store 

Monthly advances run from 20 ft. in some extremely hard 
ground in Tonkohl, to 70 ft. in easy ground in Sajunkohl. 

Winze driving is done by three-shift work; four miners 
per shift of 8 hr. Windlass hoisting of the broken rock 
is necessary. Twenty-five to 30 ft. per month is attained 
in dry ground such as is usual in Tonkohl mine Sajun¬ 
kohl winzes usually tap considerable water, requiring the 
use of pumps, and occasioning slow progress from 60 ft. 
down. The recent air-drill installation allows of quick 
raise work and makes it neither necessary or efficient to 
drive winzes beyond the first easy stage of 50 or 60 ft. 
Costs of winze work is shown in the table. 

DETAILED COST OP WINZES 

Labor . 
Explosives . 
Candles . 
Drill steel . 
Supplies . 
Timber framing 
Timber . 
Hoisting . 

Total per foot 
Footage . 

Sajunkohl Tonkohl 
$4.74 $3.71 
0.66 0.78 
0.32 0.27 
0.53 0.59 
0.19 0.09 
0.04 0.03 
0.65 0.30 
0.62 0.53 

$7.75 $6.30 
310 246 

Winzes have two compartments, in the clear 4x4 ft. for 
hoisting, and 2^x4 ft. for manway. In Tonkohl mine 
Stull timbers set in hitches are usually sufficient, with, 
occasional hanging wall plates. On the foot wall a bucket 
track is constructed of 2x4-in. by 10-ft. timber. Sajun¬ 
kohl winzes usually have square sets of round timbers. 

Crosscuts are run small, about 4x6 ft., and are all two- 
shift work of two men each. No timbering is required. 
Costs of crosscutting is shown in the accompanying table. 

COST OF CROSSCUTTING 
Sajunkohl Tonkohl 

. $1.72 $2.34 
Explosives . . 0.67 1.15 
Candles . . (5.11 0.22 
Drill steel . . 0.25 0.39 
Supplies . . 0.02 0.04 
Hoisting . . 0.20 0.54 

Total per foot. . $2.87 $4.68 
Footage . . 142 134 

Sajunkohl work has usually been in soft schist, while the 
Tonkohl work has been in granite and hard schist. Chi¬ 
nese miners are excellent in drifts, crosscuts or raises in 
dry ground, but will not work in wet places or in winzes 
or shafts underground. In drift work they are more effi¬ 
cient than the Koreans. As muckers and trammers they 
completely outclass the Korean workman. The latter do 
good ork in wet ground and seem very hardy, only oc¬ 
casionally succumbing to malarial attacks or water- 
bitten feet. They work with no foot or leg protection 
other than straw sandals; rubber coats made from the 
wrappings of explosives are usually provided for the wet 
places. 

Storing 

Practically all sloping work for the past year has been 
done by contract, the price paid being based on the square 
foot of wall area exposed by the sloping operations. The 
contract rate includes all labor of mining, mucking, tim¬ 
bering, tramming and filling, and the cost of all explo¬ 
sives, drill steel, candles and miscellaneous supplies. 
Prices are determined from study of the pertinent con¬ 
ditions such as the characteristics of the ground as to drill¬ 
ing and breaking, length of tram, timber requirements, 
filling conditions, etc. 

Stopes are measured the last day of each month, and 
the exposed wall areas calculated by the use of a plan- 
imeter. Prices have ranged from $1.30 to $1.60 per 
square foot. Miners in contract stope work make from 
$0.26 to $0.30 per day. Two 10-hr. shifts are employed 
and blasting allowed twice on each shift. 

TABLE OF STORING COSTS 
Sajunkohl 

Breaking .  $0.35 
Mucking and tramming. 0.08 
Timbering . 0.01 
Drill steel . 0.05 
Supplies . 0.03 
Explosives . 0.09 
Candles . 0.04 
Timber . 0.09 
Timber framing . 0.01 
Hoisting . 0.19 

Total per ton . $0.94 
Tonnage . 17,846 
Duty per man in stoping. 0.57 

Tonkoh) 
$0.38 
0.11 
0.01 
0.06 
0.02 
0.11 
0.06 
0.08 
0.01 
0.15 

$0.99 
10,602 

0.60 
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Contract Systems 

The main argument in favor of contract work is that 
an unwritten law seems to have been established through¬ 
out Korea, calling a miner’s day’s work the drilling of 
4 ft. of hole, regardless of ground conditions. Thus 
day’s-pay work in either sloping or development will 
average, per man per day, about 4 ft. i/4 of hole. 
Each contractor usually has several working places, 
employs his own day and night bosses, and is required 
to be on shift every day. The method employed by dif¬ 
ferent contractors in the division of their money is inter¬ 
esting and pertinent. The money due each heading, after 
proper subtraction of the costs of all supplies, is issued in 
an envelope to the contractor. From such an envelope, 
the muckers and trammers are first paid at a rate of 
20c. per shift, the tool boys at 17^c. and the timbermen 
at from 30 to 40c. The remainder is divided among the 
miners, bosses and the contractor, according to the shifts 
worked, the contractor himself being credited with a shift 
per day for each day in the month. Should the average 
shift wage be more than ordinary day’s pay wages, that is, 
25c., the miners make the contractor a present. The 
contractor shares in each of his headings. In the ease 
of large stopes, the contractor usually takes a percentage 
for his share after the muckers, toolboys and timbermen 
are paid, usually 10%, and divides the rest among his 
miners. 

Some development contractors also follow this method 
of percentage subtraction. In but one known case has a 
contractor paid his men on a straight day’s wage basis. 
This one was an especially capable man and had a number 
of places among which were two difficult winzes. He 
appropriated part of his stope money to help out on the 
winzes; whether the fact was known or not to his stope 
miners is a question. 

Contract wages vary from 26 to 30c. in stope work and 
in dry headings, and in wet and difficult places, 25 to 35c. 
High footages attaining bonus prices raise miners wages 
to 35 to 45c. per day. 

m 
Sli&ifts MTck^es ctt Calumet 

(SI Hecla* 

It is found impracticable in the Copper Country to 
put in three 8-hr. shifts with a 24-hr. day, inasmuch as 
the time occupied in handling the men and supplies 
would cut seriously into the hoisting capacity, while 
the amount of broken material would be increased, so 
that the balance of operations would be disturbed. Two 
shifts are, therefore, worked each day, and the interval 
between is used for handling supplies, timber and men, 
and for giving the workings opportunity to clear of 
smoke after blasting. 

Under the old system of work, the trammers in the 
mine, whether on night or day shift, each worked six 
shifts per week. The miners worked only five night 
shifts, or five and one-half day shifts; the day-shift min¬ 
ers came up at noon on Saturday and would not go to 
v.ork again until Monday night; while the night-shift 
men who came up Saturday morning would not go to 
work until Monday morning. This figured but 23 shifts 
of actual work per month; nevertheless the men were 

•Prom testimony given by Manager James MacNaughton 
before the Congressional Committee inv'estigating the recent 
mine strike. 

paid for 26 shifts. About Jan. 1, 1913, however, the 
system was changed at the Calumet & Hecla mine and its 
subsidiaries, and while the miners were allowed a shift 
for Saturday, coming up at noon, the total number of 
shifts for which they were paid in a month was only 24. 
The rate of pay, however, was raised so that they got as 
much money as when they were paid for 26 shifts. Of 
course, with the contract men this change in the method 
of payment made no particular difference. 

Under the old system the amount of time actually 
put in at work by the miners varied largely with the 
depth of the mine. In some properties it may have 
been as much as 8^ hr., but in the Calumet & Hecla it 
probably was not much over 8 hr. Under the present 
system the time worked is probably about half an hour 
less than under the old. The men are now allowed only 
a half an hour for lunch, whereas in the old system 
they were allowed a full hour. They are underground at 
present a full hour less than they were formerly. The 
changing of the shifts is partly on company time and 
partly on the time of the men, 

Mr. MacNaughton presented a statement of average 
earnings of the underground men. At the Calumet & 
Hecla and subsidiary mines,’ July 1 to Dec. 31, 1912, 
the miners on stoping earned on an average $3.05 per 
shift; for drift stoping they earned $3.30; for drift¬ 
ing, $3.19; for sinking, $3.51; the general average was 
$3.11. 

The average tramming wage at all the mines was 
$2.91 per shift. The average combined mining and 
tramming earning was $2.94 per shift. Since the miners 
were paid for 26 shifts, while working only 24, the gen¬ 
eral average of all kinds of mining, distributed over the 
24 shifts actually worked, would be $3.37 instead of 
$3.11. 

Similarly, Jan. 1 to June 30, 1913, operating under 
the new system, the average earning for stoping opera¬ 
tions at the Calumet & Hecla and subsidiary mines was 
$3.39; the average for drift stoping was $4.07, the av¬ 
erage for drifting was $3.63; the average for sinking 
was $3.57; the average for all this mining was $3.48. 
During the same period the tramming average at all the 
mines was $2.79, and the average underground wage, 
that is for mining and tramming, was $3.16. 

Bill Vctlidatii^l^ PI&ospHate 
Locations 

i 
Washington Correspondence 

Senator Smoot, of Utah, and Representative French, 
of Wyoming, have simultaneously introduced in the two 
houses of Congress a bill intended to validate deposits 
of phosphate rock heretofore made in good faith under 
the placer-mining laws of the United States. The bill 
provides, among other things: 

That where public lands supposed to contain deposits of 
phosphate rock have heretofore been located In good faith 
under the placer mining laws of the United States, such loca¬ 
tions shall be valid and may be perfected under the provis¬ 
ions of said placer mining laws, and such locations shall give 
title and possession to such deposits. This Act shall apply 
to such locations heretofoio patented: Provided, That this 
Act shall not apply to any location made subsequent to the 
withdrawal of such lands from location, nor shall it apply to 
lands Included In an adverse or conflicting lode location un¬ 
less such adverse or conflicting location is abandoned. 
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Sl^aft Gate of Iron 
By W. H. Jobe* 

A Verona Mining Co. shaft gate, reproduced in my 
annual report for 1912-13, is shown herewith. It consists 
of a frame of pipe and iron fence fittings braced with 

and misfires are apt to occur when primers and caps and 
fuse are kept for any length of time before loading. That 
primers of any kind are infinitely more dangerous than 
dynamite and detonators kept separate, no one will deny. 

[Unquestionably primers are exceedingly dangerous 
things, and the careless way in which they are sometimes 
handled is outrageous. In general, the principle is cor¬ 
rect, that dynamite and caps be kept apart until the last 
possible moment. Nevertheless, it is coming to be pretty 
well recognized among the better-managed mining com* 
panics that it is safer to have one or more experts in the 
mine making up primers than to intrust this delicate job 
to every common-or-garden miner. This, of course, neces¬ 
sitates making up the primers in quantity ahead of time 
and transporting them as such to the working place. 
The danger of accident in transportation is, of course, 
increased, but we believe that the danger of misfires, 
which is probably the greatest hazard in blasting, is ap¬ 
preciably decreased by having the primers all properly 
made.—Editor.] 

Cooler for DrinRin^^ Water 

By E. W. Durfee* 

For those living in arid regions, where a supply of 
ice is not always available, the apparatus herein described 
will be found satisfactory for supplying cool drinking 
water. One has been in use at the Alvarado mine for 

^iron Plate 

Collar of Shaft tN6.&.mN.oooRNKu 

Shaft Gate of Pipe and Strap Iron, Hung to Swing 
Shut by Gravity ‘ 

strap iron. The gate is hung at a slight inclination, so as 
to swing shut of its own weight. An iron plate, %x6 in., 
is fastened to straps from the gate at the bottom and 
serves as a “toe board.” 

m 
TRe Danger of Primers 

The practice of making up a supply of primers long 
before they are to be used is one that should be dis¬ 
couraged {du Pont Magazine, July, 1914). Although it is 
often convenient to have them made up before beginning 
loading, this is not so safe as to make them up at the 
time, and there have been many misfires reported on ac¬ 
count of the primers having been kept too long. The 
cause of these misfires is not fully known, but it is prob¬ 
ably due to the nitroglycerin, which is an oil, soaking 
into the fuse, dissolving and thinning part of the asphalt 
waterproofing, so that it runs into the powder core and 
results in extinguishing the fire when it arrives at that 
point in the fuse. 

While rules and regulations for the handling of explo¬ 
sives, expressly forbid storing or shipping dynamite and 
caps together, yet primers, which are dynamite and caps 
put together in the very most dangerous combination pos¬ 
sible are frequently allowed to be stored and carried 
around without due precaution. 

Dynamite by itself, when set on fire, generally burns up 
without exploding and does no harm except to drive away 
everybody near-by with its objectionable and noxious 
fumes; but when dynamite is primed, it burns only a 
short time and then explodes; there is no uncertainty 
about that. 

All that can be said in favor of making up primers 
ahead of time is that it is convenient to have them at 
hand for loading. Misfires are exceedingly inconvenient 

•Inspector of mines for Iron County, Crystal Falls, Mich. 

''To Wafer ^ppfy “ E«&"8rM»rJoowII: 

Small-Size Radiator for Cooling Water in Dry 
Climates 

the last two summers and has been found superior in 
every way to the olla, so commonly used throughout the 
southwestern United States. It is more efficient as a 
cooler, is perfectly sanitary and does not require the 
attention for filling and cleansing that is necesssary with 
the other device. 

Its efficiency, of course, depends upon the amount of 
humidity in the atmosphere, but for average conditions 
in Arizona the difference betweeen the temperatures of 
the wet and dry thermometers in summer is about 30°, 
and sometimes runs as high as 40°. 

•Congress Junction, Ariz. 
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The accompanying sketch shows the construction, the 
whole being made up of ^-in. pipe and fittings. The 
pipes and return bends should be wrapped with thin 
cloth and placed in a shaded open place, where the pre¬ 
vailing winds will cause the maximum evaporation. The 
drip from the upper pipe should be regulated by means 
of the valve B to just the amount necessary to keep the 
pipes below wet. As the cool water is drawn from valve 
A it can readily be seen from the sketch that the pipes 
are kept, filled from the water supply. 

With an apparatus the size shown, about ten glasses 
of cool water can be drawn at one time, after which it 
will take about 15 min. to cool another supply to the 
minimum temperature it will attain. 

Sectional Concrete SHaft 
Lining 

A new and ingenious method of shaft lining, described 
in detail by Marcel Gillieaux, in the 1914 number of An¬ 
nexes des Mines de Belgique, is noted briefly in Coal Age, 
June 13, 1914. 

Fig. 2 Fig. 3 

A Suspended Reinfobced-Concrete Shaft Lining 

It is applied to circular shafts and consists of panels 
of reinforced concrete keyed together both horizontally 
and vertically and capable of being suspended one from 
another by hooks or goosenecks cast at top and bottom of 
the blocks. The shape and proportions of the blocks 
are evident from the illustrations. Fig. 1 shows a lining 
in a shaft, supported by bearers in concrete. The plan, 
Fig. 2, illustrates the vertical jointing. The dimensions 
of Fig. 3 are in millimeters. The opening at 3, Fig. 1, 
serves the double purpose of allowing the blocks and lin¬ 

ing to be centered by iron bars to the shaft wall and of 
affording an opening for running in cement to fill be¬ 
tween the lining and the rock. 

This appears to be the only concrete lining for a cir¬ 
cular shaft which can be carried on down as sinking 
progresses. 

'M 

RHeostat for Hoist 
Coi&trol 

For the Brier Hill electric hoist of the Penn Iron Min¬ 
ing Co., Michigan, an automatic controller was first in¬ 
stalled. It required so much attention and was so noisy 
that it was replaced with the liquid rheostat illustrated 
here {Bull. A. I. M. E., February, 1914). 

Fig. 1. Construction of Rheostat 

Fig. 2. Operating Mechanism of Controller 

The tank is built of concrete. Figs. 1 and 4, open on top 
and kept nearly full of a weak solution of sodium carbon¬ 
ate. A timber crosshead suspended above the tank and four 
iron plates are attached to its lower side, as shown. The 
plates are connected to the three secondary leads from the 
motor. The crosshead is raised and lowered by a rope 
connection to the hoist room. The plates are inverted 
trapezoids, the shortest side being down, they are also 
set to flare from each other so that the lower edges are 
farther apart. As the plates descend, the resistance be¬ 
tween them decreases rapidly. The fact that they are in¬ 
clined, also serves to stir up the solution somewhat. In 
each of the three spaces between the large plates are two 



a relatively easy matter without the use of auxiliary at¬ 
tachments on the transit. It was described in Engi¬ 
neering News, Feb. 26, 1914. 

The field work consists of taking an observation with 
an ordinary transit on the center of the sun and deter¬ 
mining its altitude and its bearing in relation to some 
other line. The latitude of the place is determined from 
a map and the declination of the sun is obtained from 
an ephemeris. These data are then combined by means 
of the meridiograph to give the true azimuth of the sun 
at the time of observation, and thus the true azimuth of 
the line used as a reference course in the field. The in¬ 
strument resembles in general a circular slide rule. It 
consists of two graduated disks rotating relatively to 
each other, of a guide arm and of a transparent cov- 
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The Meridiograph 

positions, ‘^on” and “off,” is manipulated by the hoisting 
engineer. In the “on” position, that shown in the draw¬ 
ing, a supply of compressed air is admitted to a small 
cylinder, which closes the primary switch. At the same 
time, live air from the air cylinders connected to the 
rheostat is allowed to exhaust to the atmosphere. The 
release of pressure in this cylinder permits the crosshead 
and plates to sink in the water by their own weight, but 
the rate of sinking is controlled by the amount of opening 
in the bypass valve connecting the two sides of the oil- 

small er plates set much closer together, electrically con¬ 
nected to the larger plates and adjusted for height so that 
they enter the water just as the large plates become com¬ 
pletely submerged. By adjusting the distance between 

Fig. 3. Hoisting Curve for Skip and Cage 

these small plates, the amount of slip of the motor when 
pulling full load at full speed can be varied. 

The system of controlling the submergence of the plates 
is shown in Fig. 2. A four-way valve having only two 

A recently developed device called the “Meridiograph” 
is .designed to simplify calculation so as to make the 
determination of astronomical north by the solar method 

filled cylinder, which is connected in tandem with the 
air cylinder. 

Near the end of the trip, the engineer throws the con¬ 
troller valve to the “ofF* position; the air exhausts from 
the primary switch cylinder, so that the switch opens and 
live air is admitted to the rheostat cylinder, which raises 
the plates. 

In Fig. 3 is shown a typical hoisting curve. It is cus¬ 
tomary to bring the motor and transmission machinery 
up to speed before clutching in the drum. This operation 
consumed 20 sec., and the power demand was remarkably 
uniform. As further explanation of the curve, it should 
be stated that the hoist has two drums, one for the cage, 
the other for the skip, the latter balanced with a counter¬ 
weight. The horizontal line of the skip hoist represents 
almost perfect counterbalancing. 

Simpliilcsiiioi^ of Solar Deter« 
mis^atlos:^ of AzimtatK 

Fig. 4. The Rheostat Controller Outside the 
Hoist-House 
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ering. In use, two settings and a simple addition only 
are required. An accuracy of from 1' to 2' is claimed, 
depending on whether the sun is near the horizon or not. 

While direct solar observation has always been avail¬ 
able as a method of determining north, it involved troub¬ 
lesome calculations, using spherical trigonometry. It 
is in the elimination of these calculations that the mer- 
idiograph becomes useful. The device is manufactured 
and sold by its inventor, Louis Ross of 268 Market St., 
San Francisco, Calif. 

R.eckr Skip-WHeel of Two 
Diameters 

By T. Swift* 

The accompanying drawing shows a rear wheel used 
by Witherbee, Sherman & Co., Inc., of Mineville, N. Y., 
for skips of 68 cu.ft. capacity, operating on a track dip- 

Wheel for Rear of Skip with Two Treads for 
Dumping 

Modified Primii&i^ Device 

By William W. Jones* 

I described in the Journal, Feb. 21, 1914, a device 
which I had patented for attaching the fuse to a primer so 
as to eliminate the danger of the cap’s pulling out. This 
device included a small wood or fiber anchor. There 
may be possibly some difficulty caused by this tamping 
and I am therefore recommending that this be omitted and 

Manner of Constructing Primer 

that a double cord be used instead, to take a clove hitch 
over the fuse or the wires. The method of doing this is 
evident from the drawing. As with the first described 
device, the cord must be included’in the powder stick 
when it is manufactured. 

ping 30°. The wheel is of cast steel made by the Bethle¬ 
hem Steel Co. It turns on a 3%-in. axle, in a babbitted 
bearing. The tread of smaller diameter facilitates the 
dumping of the skip on arrival at the pocket; it rides 
on inclined timbers, thus elevating the rear end of the 
skip. The front wheels are of similar construction, but 
with the smaller Jread omitted; this enables them to pass 
between the dumping timbers with which the smaller 
tread engages. The cap is removable, being bolted on 
through three lugs; it and the oil recesses are filled with 
heavy car oil to insure the necessary lubrication. 

A Wrou^Ht Candle»Scosice ^ 

The drawing shows a candle-sconce used in the Harold 
mine on the Mesabi. It is of an unusually substantial 
pattern, being worked out by the blacksmith. The stick 

Sconce Consisting of Saucer, Stick and Socket 

can be driven into a post securely by a rap on the end, 
this being protected by bending over it a lug of the 
saucer. The saucer itself catches all drippings. 

•Mining engineer, Mineville, N. Y. 

An Automatic CKuck Tender 

In the excavation work of the Hardaway Contracting 
Co. for the power dam of the Southern Aluminium Co. at 
Badin, N. C., an ingenious method of supplying drilling 
water to the holes is employed. The drilling is done with 

Powder Can Arranged to Sup¬ 
ply Water to a Down Hole 

piston machines on tripods, operated by one man each. 
The holes are, of course, down holes and about 3 in. from 
the collar of each there is set a powder can with a small 
hole near the bottom. The stream of water issuing from 
this falls into the drilled hole and takes care of itself, 
while the operator cranks his machine. The rock in 
process of excavation is a greenstone, amphibolite. 

•state mine inspector, 148 Jay St., Albany, N. T. 
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Self»CIeai:&is&^ Classifies* Screen 
Abundance of wood chips in the mill pulp at the 

Hollinger mill, Timmins, Ont., led to the arrangement 
of a device to screen them out automatically and at 
the same time keep the screen clean. The device is 
shown in the accompanying drawing. 

At the slime-discharge end of the Dorr classifiers, a 
screen of the proper aperture is placed the entire width 
of the overfiow, so that all of it has to pass the screen. 
All chips and floating pieces are caught on the screen 
and prevented from passing on with the pulp. 

To keep the screen clean, a reciprocating pusher is 

balanced, but has pipe friction to overcome and lacks 
in mechanical efficiency. On the other hand, it is clean¬ 
er and more easily handled, except when repairs are to 
be made. 

Ossyacet^lene Weldinf^ 

Oxyacetylene welding is now practiced at many mines 
and metallurgical establishments for making repairs to 
equipment which, in many cases, it would require months 
to replace in any other way. When oxyacetylene ap- 

Wood.Sjnp^ 
Rubber Belt.. 

Overflow erxj 
of classifier 

CK6.3c HIh. 

Overflow Screen Cleaner for Dorr Classifiers CnQ . fitN. doURNAU 

Fig. 1. Proper Position of Welding Torch for Fill¬ 
ing IN Holes 

paratus first arrive at the works, the books of instruction 
regarding its use are carefully studied by those who are 
going to operate the apparatus. As time goes on, how¬ 
ever, the books of instruction are lost and new operators 
take the place of old ones, so that the instructions orig- 

made by tacking a strip of rubber belting to a wood 
strip the same width as the slime-overflow opening. 
A rod of iron is fastened to the middle of this strip at 
right angles to it, and the other end of the rod is fixed 
to the lower bracket of the Dorr classifier. This imparts 
a back and forth movement which sweeps the chips to 
the rear of the screen where they can fall out of reach 
of the pulp. 

The ends of the wood strip which carries the belt¬ 
ing, slide on a strip which is inclined slightly, so that 
at the end of the back stroke it raises slightly, result¬ 
ing in a motion similar to that of the rakes in the Dorr 
classifier itself. In this way chips and rubbish are re¬ 
moved from the pulp without any particular care on 
the part of the mill men. 

Elevators asid Ces&trifu^al P^mp 

Operators in different localities have been divided as 
to their preference for belt-and-bucket elevators and 
centrifugal pumps for raising pulp. In America the 
preference has been for the elevator, while in Africa 
more appreciation seems to be given to the centrifugal 
pump. Both have advantages. As to power require- inally given are lost and the welding is not so effi- 
ments, the elevator seems to have the best of it, since it ciently done by the later operators. To insure the best 
is balanced, and power is required only for a straight lift work in oxyacetylene welding, the instructions should 
of the actual material to be raised, aside from the little be carefully followed and for this reason we are reproduc- 
frietion in the pulleys. The centrifugal pump is also ing, with the permission of the Vulcan Process Co., of 

Fig. 2. Proper Method of Holding Welding Rod 
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Minneapolis and Cincinnati, some engravings from its 
book of instructions, illustrating correct methods of hold¬ 
ing the welding rod and manipulating the torch. 

Pig. 1 shows the correct position of the welding torch 

INTO THE VVELD 

Slime Dam o£ Cyanide Boxes 

In cyanide plants of the older type, it was usual to 
impound slimes residues in dams made of sand or of the 
partly dried slime itself. With plants of the newer type, 
however, which treat an all-slime product, the residues 
are such that it is hardly possible to use them to make a 
dam. The material is too fine and slimy to have the re¬ 
quisite strength, and is likely to break away and run 
v^hen the wet residues come in contact with it. 

This problem of slimes retention is an aggravated one 
at the mill of the Nipissing Mining Co., due to the fact 
that the product is so fine that it all goes through a 
200-mesh screen, and also that the residues must be pre- 

Fig. 4. Circular Movement oe Welding Torch 

Slime Dam of Cyanide Boxes 

-ented from infringing upon adjoining property. It has 
Deen solved cheaply by utilizing empty cyanide cases for 
the basis of the dam. 

All Ihe .cyanide cases are saved, and when they are re¬ 
quired for use, they are taken to the dump, filled‘with 
slimes, and a line of them, placed close together, strung 
across at the desired point. The weight of the slimes 
anchors the boxes securely, and as they are protected by 
the case, there can be no washing away. The drying 
slimes soon calk up the interstices between the boxes, and 
a tight, solid dam results. The method has proved en¬ 
tirely satisfactory. 

Fig. 5. Swe to Side for Executing TV ei.ds 
OF Greater Thickness 

for filling in holes; and in Fig. 2 is given the proper 
method of holding the welding rod. The added metal 
must not fall drop by drop into the weld, but must form 
a pool of molten metal that can unite with the molten 
sides of the opening, as shown in Fig. 3. Fig. 4 illus¬ 
trates the circular movement of the welding torch during 
the execution of the weld, while Fig. 5 shows the side-to- 
side movement used for welds of greater thickness. The 
low-pressure torch, based on the principle of the in¬ 
jector, has largely been superseded by the positive- or 
medium-pressure torch in which both the acetylene and 
ox^’gen are under an appreciable pressure. 

Overlapping^ Bullion Molds 

Bullion melting at the Buffalo mill. Cobalt, is done 
in reverberatory furnaces, and there is a problem in 
passing the stream of molten metal from one mold to 

Bullion Mold with Overhanging Lip 

another without spilling. To minimize this loss, molds 
are made with a lip which overhangs into the next mold, 
so that any molten silver may be deflected into one mold 
or the other without spilling. A number of these molds 
are placed on a long truck which can be run under and 
past the tapping spout. ^ATien one truck of molds is full, 
the stream can be dammed momentarily while another is 
pushed into place. The accompanying drawing shows 
the overhanging lip of the molds. 
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Case Assay Farnace 

A new assay furnace has been patented (U. S. pat. 
1,076,346) by W. W. Case, of Denver, Colo., which has 
for its object the elimination of the inconvenience which 
accompanies the use of solid fuels like coke, coal or 
charcoal, and also the inefficiencies of liquid fuels like 
gasoline, oil, etc., the difficulties in the latter case being 
principally due to unequal heating. The new furnace 
is oil fired, two or more muffles being heated by the burn¬ 

er and fan. Proper heat distribution is obtained by split¬ 
ting the flame of the burner by angular pedestals, which 
also serve to support the muffles. The furnace itself is 
composed of two parts, of fireclay, and is easily taken 
apart for cleaning or renewing. 

A flue system is arranged so that an oxidizing current 
through the muffles may be commanded at any time for 
feathering cupels. 

m 

Picric Acid isi lodometry 

Picric acid is recommended as a standard substance 
for iodometry by A. Sander (Zeit. angew. Chem., p. 192, 
1914). It is not hygroscopic and gives a very sharp 
end-point without the addition of an indicator. The 
following equations illustrate the interactions involved: 

6C«H2(N02).,OH(or 6HC1, etc.)+5KI-fKI03= 
6C«H2(N02).,0K(or 6KC1, etc.) -f ai^+SH^O. 

Iodine is estimated by thiosulphate solution standard- 

ized by the picric acid iodide-iodate 

solution should contain 40 grams of potassium iodide 
and 10 grams of iodate per liter. It is stable, but 
becomes yellow on prolonged exposure to light; so¬ 
dium thiosulphate is then added until the color dis¬ 
appears. Many colored solutions of acids—and bases 
’—may be analyzed iodometrically if starch solution be 
added toward the end of the titration of the iodine. An 
illustration of this is the determination of sulphurous 
acid in the presence of thiosulphate and sulphuric acid. 

The total sulphurous acid and thiosulphate are de¬ 
termined by titration with iodine, and then the sul¬ 
phuric acid produced by oxidation of the sulphurous acid 
is determined by adding excess of iodide-iodate (see pre¬ 
ceding abstract), and titrating the liberated iodine with 
sodium thiosulphate, thus: 

3H2S04-fKI03-f-5KI=3K2S0^-f3l2-f3H20. 
A mixture of sulphurous and sulphuric acids may be 
analyzed in a similar manner, the former being oxidized 
by iodine, and the total sulphuric acid then present de¬ 
termined with iodide-iodate solution. Bisulphates behave 
in an analogous manner. 

Tlie Iodate MetKod for Copper 

By W. W. Brostrom* 

The potassium-iodate method for the accurate deter¬ 
mination of copper presents many features that recom¬ 
mend it to the chemist, but a lack of practicable methods 
of manipulation have caused it to be n^lected. 

During the last two years the Calumet A Arizona Min¬ 
ing Co.’s laboratory has experimented extensively with 
this method and has finally developed a method of man¬ 
ipulation that gives satisfactory results, comparing fav¬ 
orable with the electrolytic or iodide methods. On care¬ 
ful work a determination can be made in 40 min., and 
where accuracy of is sufficient, in even 20 min. 
However, for close work directions should be carefully 
followed. 

As a matter of comparison, the following results will 
give an idea of its accuracy. The assays were made by 
four different chemists, all in different laboratories: 

Iodide Electrolytic Iodate 
Umpire 

(Ledoux) 
8.57 8.64 8.53 8.55 
9.50 9.52 9.48 9.49 
8.55 8.55 8.52 8.50 
9.05 9.08 9.01 9.03 
9.22 9.27 9.20 9.25 
9.84 9.91 9.84 9.84 

Av. 9.122 9.145 9.097 9.110 

The following solutions are required: 
Potassium iodate, chemically pure, 14.73 grams per liter 

(0.0025 Cu.). 
Potassium sulphocyanate, chemically pure, 40 grams per 

liter. 
Sodium sulphite, chemically pure. 200 grams per liter. 
Chloroform or carbon tetrachloride. 

♦Chief chemist. Calumet & Arizona Mining Co.. Warren. 
Ariz. 
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If the ore does not contain more than 13% copper, 
take one gram of ore; if higher, take only ^ gram. 
Place in a 250-c.c. Erlenmeyer flask. Decompose with 
appropriate acids, adding 3 or 4 c.c. of sulphuric acid. 
Evaporate to fumes. Add about 50 c.c. cold water, when 
cool and ammonia until just alkaline. Then add 5 c.c. 
strong hydrochloric acid and bring to a boil on the hot 
plate. Reduce the copper by adding 10 c.c. sodium sul¬ 
phite solution. When the assay is white, add 5 c.c. of 
potassium-sulphocyanate solution to precipitate the cop¬ 
per. Boil for one minute and remove from the hot 
plate. If the assay turns red at this point, it indicates 
too much acid. By adding ammonia carefully, this can 
be destroyed. However, it does not affect the copper. 

Filter while hot on an S. & S. filter No. 589, white 
band is best, fitted closely in the funnel. Fill the filter 
nearly full and allow the solution to run through. Con¬ 
siderable of the precipitate will probably pass through the 
filter. Filter this again. The second filtrate will be ab¬ 
solutely clear. Finally filter the rest of the fiask, washing 
the flask thoroughly with hot water. When the last wash¬ 
ings have passed through the filter, remove the filtrate 
and replace with a clean beaker. As the precipitate has 
a tendency to creep, it should now be carefully washed 
down to the center of the filter paper with a small amount 
of water. Allow this wash to run through, finally passing 
the filtrate again through the filter. This catches all the 
precipitate that has crept to the top of the filter. Finally 
wash thoroughly with hot water four times, directing the 
stream only at the top of the filter. The solution and 
wash water filter rapidly and it takes but a few minutes 
tc go through the foregoing operations. 

In the original flask place 30 c.c. strong hydrochloric 
acid, 30 c.c. water and 4 c.c. chloroform or carbon tetra¬ 
chloride ; the latter is preferable. Remove the filter from 
the funnel with a circular motion to remove any adher¬ 
ing precipitate from the funnel. 

Place the filter paper with the precipitate in a wide¬ 
mouthed copper fiask of about 350 c.c. capacity and add 
the contents of the Erlenmeyer flask. Shake the flask a 
minute, then gradually add the standard iodate and shake 
vigorously. An intense red color will be produced, which 
increases until one-half of the copper has been titrated, 
and then decreases until the reaction is finished. After 
each addition of the iodate, the bottle is vigorously agi¬ 
tated until finally one drop of the iodate will discharge 
the last remaining color. A little practice will be re¬ 
quired to shake the flask skillfully without a stopper. 
About two minutes will be required to titrate an assay. 

If one gram of ore was used, divide the cubic centi¬ 
meters by 4 to get the percentage of copper. 

To avoid loss of the assay in case of over-titration, a 
solution of KSCN can be made that will just balance the 
iodate. By titrating back with this solution until the 
red color again appears and deducting the KSCN read¬ 
ing from the KIO3 reading, the true value may be found. 
By titrating a few cubic centimeters of the stock KSCN 
solution with iodate, an approximate solution of the value 
of the iodate can be made up and finally adjusted. 

Once standardized, both iodate and sulphocyanate solu¬ 
tions will remain unchanged until used up. The latter 
on long standing forms a “mother,” which should be fil¬ 
tered off before using, as its presence affects the results. 
This solution may be used to standardize the iodate when 
once its true value has been found. 

There are no interfering elements except silver, which 
should be filtered off when present in appreciable quanti¬ 
ties. Arsenic, antimony or lead have no influence on the 
assay. After using this method for two years, we have 
still to find where it has fallen down in any way, and be¬ 
lieve it is equal generally to any other volumetric me¬ 
thod for copper and superior in many respects. 

W. 
Detectioi:^ of Is^OE^itesimal 

of Arses^ic 
The method is based upon the deposition of a mirror 

of silver by the action of the hydrogen arsenide upon a 
solution of silver nitrate contained in a narrow glass tube 
bent twice at right angles, and comparing the mirrors 
obtained with standard mirrors (L. Moreau and E. 
Yinet, Gomptes rend., p. 869, 1914). The arsenic hy¬ 
dride is generated in a small U-tube, containing 0.5 
grams of platinized zinc and dilute sulphuric acid. One 
limb of the U-tube is connected with the above-men¬ 
tioned glass tube and the other with a dropping funnel 
containing the solution under test, and with a hydrogen 
generating apparatus through a second U-tube containing 
silver nitrate solution; the current of hydrogen is regu¬ 
lated to give 15 to 30 bubbles per minute in the mirror 
tube. By this method 0.001 mg. can easily be detected 
and estimated, but care must be taken not to use more 
than the specified quantity of the “purified” reagents. 

lodometric Kc|taivalei^ts 
The following table from the Chemical Engineer, 

June, 1914, is a convenient one for pasting up in the 
laboratory: 

THIOSULPHATE AND IODINE EQUIVALENTS 
Na2S203 value X 0.8022 = iodine value. 
Na2S20s value X 0.2241 = chlorine value. 
Na2S208 value X 0.5061 = bromine value. 
Na2S20s value X 0.2747 = Mn02 value. 
Na2S208 value X 0.1292 = KClOs value. 
Na2S208 value X 0.1461 = KCIO4 value. 
Na2S208 value X 0.1096 = chromium value. 
Na2S203 value X 0.4367 = lead value. 
Na2S208 value X 0.1517 = ozone value. 
Iodine value X 1.2466 = Na2S203 value. 
Iodine value X 0.2963 = arsenic value. 
Iodine value X 0.4722 = antimony value. 
Iodine value X 0.1263 = sulphur value. 

Use of Taoteliam Electrodes 
Wegelin {Chem.-Zeit., 1913, p. 989) obtained better 

deposits of zinc and copper on a platinum-wire-gauze 
cathode than on one of perforated sheet tantalum. This, 
however, is to be attributed to the different forms of the 
electrodes, for with an electrode of tantalum-wire gauze, 
deposits were obtained equal in quality to those obtained 
with a platinum-gauze cathode under similar conditions. 
Oesterheld found that tantalum cathodes became brittle 
in use. This is true, however, only when relatively high 
current densities are used, and does not apply to electro- 
analytical operations. 

m 
‘•Policemam** for Plsitinum 

Cr^cilsles 
A neat “policeman” for platinum crucibles is made 

of a piece of heavy platinum wire, or old anode stem, 
flattened so as to give a chisel point. This is then 
mounted in a wooden handle. To avoid scratching the 
crucible, the corners of the chisel end may be slightly 
rounded. This is a veiy useful tool in dislodging deposits 
on the side of the crucible, such as form in hydrofluoric 
evaporations. 
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Placer Law 'Applied to 
Petroleum 

, Not havin’ much to do the day, I’ve been study in’ 
Misther Ball’s lamed discourse on “The Placer Law as 
applied to Petrolyum,” as contribyted to the Institoot 
last Fibruary, and am now pretty well balled up on the 
subject. I agree that the placer law is highly unsatis- 
faact’ry. 

The ixtra-latheral rights of ile drillers is touched on 
be Misther Ball, but he does not seem to make anny at- 
timpt to classify ile deposits and ile wells as veins or 
lodes. Now it shud be plane to anny wan at all that an 
ile well is a kind of artery or artificially created apex 
to a vein. It extinds down into the heart of the earth, 
and the heart of the earth takes the ile from the vein 
and poomps it up the artery. 

Whin the heart action is weak, the ile man pulls the ile 
up with a poomp. An’ the felly with the biggest pull gets 
the ixtra-latheral rights, and there ye are. 

Bill McGinty*. 
El Paso, June 20, 1914. 

: ^ . 

Ore Treatmei^t at tl&e Ar^o 
Mill 

In the Journal of July 4, in an article on “Ore 
Treatment at the Argo ^Mill,’v by A. H. Kollef and H. T. 
Curran, the authors a^&£^ credit for haying successful¬ 
ly applied cyanidatiory^.^ the coin|>le!l^i!«i08 .of this Colo¬ 
rado district, attributing the' sxfie^ess to the use «*^fi..an 
electric cell placed ai;^^Cad*^c|f the zi^^f^oxes, and 
to the use of ammoni|()|wT5€ilts. 

The use of ammonium ^ealts is not to the metal¬ 
lurgical fraternity, but such success as nftended the use 
of thdft^ salts at the Argo mill may be new and worthy of 
note. It is claimed that by virtue of ammonium salts, 
the precipitation of copper in the zinc boxes is prevented. 
(See table below.) That the use of the electric cell is a 
“distinctive feature” aiding precipitation, oxidizing the 
reducing agent in the solution, and beneficially toning 
the whole system, may best be judged by the following-, 
comparison of results, with and without its use. 

COMPARISON OF PRECIPITATION 

Elec- Ammon- Zinc in Yo Bullion 
m Precip¬ 

Ratio of Fineness Gold in 
trie ium Use, Bullion to of Cast Box 

Period 
Apr. 1 

to 
Nov. 1 

CeU Salts Cu.Ft. itate 
Low High 

Copper Bullion TaU 

1913 
Jan. 1 

to 

With With 234 1.2 6.4 1 to 0.9 397 (a) 16.7c. 

July 1 With- 
1914 out 

With¬ 
out 

78 14 6 25.6 1 to 0.7 720 (6) 6.6c. (c) 

(а) Only one bar of bullion cast in the period, the precipitate having been 
shipped regularly to the American Smelting A Refining Co., Omaha, for treatment. 

(б) Low-^ade bullion due to copper. By special treatment of the precipitate, 
J grade of bullion is now about 900 fine, none of which is included in the average 

of 720. 
(<■) At present, with 90 cubic feet of zinc, the box tail seldom exceeds 2c. 

•Ex-slcrety, Durango local lodge. Amalgamated and Dls- 
Iritegrated Federation of the Ex-patriated Plaza Miners of 
Greater Texas. Expelled by other Plaza miners for doing a 
lUtle real work. 

Commercially speaking, the successful application of 
cyanidation, or any other method of, ore treatment, im¬ 
plies at least that the bare operating expenses shall be 
covered. As this mill had at no time, up to the time 
of change in management, on Nov. 1, 1913, paid operat¬ 
ing expenses, it is difficult to see wherein the venture was 
a success. The mill was in unsuccessful operation from 
Apr. 1, 1913, to Nov. 1, 1913. In October, Eichard A. 
Parker, of Denver, was appointed consulting engineer to 
the company. After a careful investigation, he shut down 
the mill. He then appointed 0. F. Heizer as manager, 
who in turn appointed me mill superintendent. , 

In November, under the new management, a test run 
of five days was made, at the end of which period, the 
mill was closed down pending radical alterations, touch¬ 
ing nearly every department of the mill—sampling, crush¬ 
ing, concentration, agitation, filtration, precipitation and 
refining. These alterations have been made, notwith¬ 
standing the statement “any future changes will ,be small 
details governed by convenience.” That the extraction 
has increased from 59.8% (Apr. 1 to Nov. 1, 1913) f^^ 
over 90%; (at present) seems to justify the alterations. ! 

Jackson A. Pearce. 
Idaho Springs, Colo., July 17, 1914. t j ' 

SR ' fV. 

, In the Journal of July 4, Mr. Roller and I had an' 
article on the Argo mill. This article was written before, 
the change of management, but was not sent in until 
shortly afterwards as we were holding off to get some de-’ 
tails on the filter which we were ‘ installing. I Severed 
my cccin^ion with the ccjpipany at that time andj Mr. 
Pearce has since been mill su^rintendent. *'* j 

I am wi^ the Oneida-Stag Mining & Milling 
Co. as mine mifr-stiperfetendent and I am sure Mr. 
Roller, when he saitt^ the .©tide, did not wish to convey 
the idea that I waa^|^ connected with the Argo mill. 
In justification of Mrs^earce’s position, I will greatly 
appreciate any effort of the Journal to give due publicity 
to the fact that he has been superintendent since the 
change of management. 

Harry T. Curran. 
Idaho Springs, Colo., July 19, 1914. 

WHat Is a Prospector? 
Regarding the analysis of a prospector in the Journal 

of July 4, I am a good deal of a prospector myself, in that 
ease you can take off the 22.5% of alcoholism; I never 
taste any. The other qualities you may let go. 

I have found on many occasions that a few dollars in¬ 
vested with a hardy prospector or practical miner will re¬ 
turn with up to 1500% more, sometimes within a year. 
I have myself on many occasions invested a good deal of 
money with technical mining experts, but so far have 
never yet got a dollar back. Every cent a total loss, and 
this has gone into the thousands of dollars. 

G. C. Monberg. 
Leadville, Colo., July 12, 1914. 
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Bed of Kerr Lake, Oxtario, after Water Was Pumped Out 

The view on the left shows one of the veins found. This vein yielded “plate silver” and assayed 2600 oz. per ton. 

Las Truchas Irox-Ore Deposit, Michoacax, Mexico 

Views show ore in bed of a stream and float ore on the bank. 
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Gexeral View of Clarkdale, Arizona, and New Smelting Works 
The older smeltingr works at Jerome is barely disting^uished. It appears faintly, more than half way up the mountains and a 
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Mill and Mine Plant of Magma Copper Co., Superior, Ariz. 
The mill, recently started, Is of 150 tons daily capacity, treatment consisting of table concentration followed by Cal¬ 

low process of pneumatic flotation. Lower terminal of the tramway is the unflnished structure at head of the mill. The 
town of Superior is in the distance at the right. The view at the right shows the assay office, mine office, power plant 
(back), dormitory and mess hall. The uppermost dump is at the old Magma shaft, now abandoned. Principal mine open¬ 
ing is the Fllndt adit. 

Dome Lake Mill and Headframe at Porcupine, Ontario 
Mill crushes about 40 tons of ore daily, recovery of gold belngeffected by amalgamation only. 

OP THE United Verde Copper Co., now nearly Ready to Be Blown In 
little beyond the faint white line of the road that disappears to the right of the center of the left half of the photograph. 
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New Plant 
Butte CoRitESj^KpENCE^^^' ^ 

Butte-Duluth^ new plant, ncfw leaehj]^g ma¬ 
chines, Dorr thickener, »^lly filter press an^electric 
haulage were started simultaneously not long ago, ren¬ 
dering the hands of the operating staff pretty full. How¬ 
ever, things went very well, there having been a minimum 
of incidental starting troubles. 

The Kelly filter press, working under an entirely new 
condition, is performing excellently well, giving a clear 
electrolyte and perfectly washed slime tailings. The 
Symons machines in the crushing plant, both vertical and 
horizontal, are doing excellent work. The fine reduc¬ 
tion disk, or vertical, has several minor mechanical de¬ 
fects, which are being remedied, but it has the ear marks 
of becoming an efficient grinding machine. 

The 8x30-ft. Dorr machines are started and are op¬ 
erating in an ideal manner. They are giving an extrac¬ 
tion on an average of seven days of 92.1%. The addition 
of Dorr thickener and Kelly filter press to take care of 
the slime discharge from the leaching machines has cut 
the acid consumption from about 72 lb. of 60° Be. per 
ton of ore to 45 lb., to say nothing of the saving in 
copper, which formerly wentdnto Horse Creek. 

The new cell room is in course of construction. This 
loom is to contain 128 cells. The cells are to have an 
anode and cathode arrangement longitudinally with the 
flow. Mr. Sherwood believes that a type of cell has been 
evolved here which will do away with lead lining. The 
new cells are being made by the Pacific Tank Co., of 
Portland, Ore. It is intended to insulate all iron bolts 
with rubber hose. To protect the wood from saturation, 
the interior of the cells will be coated with “Amberoid.” 
This is a new acid-proof laCquer evolved in the labora¬ 
tories of the Mellon Research Institute of the University 
of Pittsburgh, by Dr. L. V. ^Redman. The Butte-Duluth 
company has had in operation a cell made as above, and 
has had good success witli it. . 

THe UnproiUtablei&ess of 
GrapHite 

The following remarks on the financial hazards of 
graphite mining in the United States are taken from the 
U. S. Geological Survey’s bulletin on graphite. * 

Today there are more abandoned graphite mines and 
mills in the United States than the number in operation. 
The number of times that some of these properties have 
changed hands in the course of a few years evinces a 
record of misrepresentation and disappointment that 
can hardly be equaled in any other branch of mining, 
and many properties have been notoriously associated with 
stock manipulations of doubtful character. It should 
be clearly understood by anyone who contemplates the 
development of one of the flake-graphite deposits that 
the technology of concentrating such materials is yet in 
its infancy; that there are no well established systems of 
treating the materials, such as exist, for example, for the 
treatment of gold or copper ores; and that the product ob¬ 
tained is variable in quality and in market value and 
subject to severe competition with foreign graphite. The 
largest part of the foreign graphite that comes into this 
country is brought in by American firms, who either 
control or own foreign mines or have purchasing agents 

abroad, and are, therefore, in a position .to take im¬ 
mediate advantage of any change in the markets at home 
or abroad. In general, the cost of producing flake graph¬ 
ite is BO high and the price at which 'it is sold so low 
that even under the most economic conditions the mar¬ 
gin of profit is small. Moreover, certain rocks that carry 
graphite contain other minerals in such intimate asso¬ 
ciation with the graphite as to preclude any possibility 
of successful concentration—such, for example, are rocks 
in which graphite flakes are interleaved with mica—and 
a careful study of the material by an expert should 
precede any attempt at development. 

W. 

\J, S. CoaI 1913 

There was a record production of coal in the United 
States in 1913, amounting to 570,048,125 short tons, 
according to the report of Edw. W. Parker, of the 
U. S. Geological Survey. This is an increase of more 
than 35,000,000 tons over the production of the previous 
year. 

Coal was produced in 29 states, 23 of which showed 
increases. The decrease in Colorado was due sole¬ 
ly to labor troubles. The largest increase was made 
by Pennsylvania, with West Virginia second and Ken¬ 
tucky third. The coal mines of the country employed 
in 1913 747,644 men. The average number of days 
worked by bituminous miners was 232 and by anthracite 
miners 277 days. The average production per miner in 
bituminous mines was 838 tons, and for anthracite 
miners, 532 tons, both figures being an increase over 
the 1912 average. 

; ^ 

WiEaoiaa Coppes* Co. 

The 1913 report of the AVinona Copper Co., Winona, 
Mich., shows a balance of assets amounting to $74,508 
and unpaid assessments of $43,624, of which $21,079 have 
been paid since making out the statement. The receipts, 
exclusive of assessments, were $228,695, and expendi¬ 
tures were $344,727. The production was 1,448,737 lb. 
of copper'from 120,806 tons of rock, yielding 11.99 lb. 
of copper per ton. The average ^rice received for cop^r 
was 15.4c. The following table gives the cost of regrinding 
the jig and finisher-table tailings with six 8-ft. by 36-in. 
Hardinge mills. With three mills in operation in 1912 
the copper recovered by regrinding amounted to 1.2 lb. 
per ton stamped. With six operating, the recovery 
amounts to 2.4 lb. per ton stamped, although the grade 
of the rock was lower. 

' f 

May to* Dec. 31, 1913 Total 

Cost per 
Ton Re¬ 
ground % 

Units per 
Ton Ground 

Power, 1.094c. per kw.- 
hr. $8,186.98 15^.'30 80.23 13.99 kw.-hr. 

Labor .. 404.31 0.76 3.99 
Supplies: 

Pebbles, 0.7226c. per lb. 933.24 1.74 9.12 2.414 lb. 
Lining, 1.467c. per lb.. 117.52 0.22 1.15 0.15 lb. 
Set steel lining. 176.55 0.33 1.73 
Incidentals. 383.80 0.72 3.78 

Totals . $10,202.40 19.07 100.00 

Sulltelma MineR, Norway, Produced In 1013 165,000 tons of 
pyrites and 1385 tons of bessemer copper. The profits for 
1913 amounted to $264,720, and a dividend of 6 per cent, was 
declared. Last year the shareholders got nothing, the whole 
of the earning being devoted to writing off. Last winter the 
new modern smelter of American type was put up, and the 
Ovre lakes kept open by means of the steamer "Ranen," 
loaned from the Dunderland Co. until the modern type Ice¬ 
breaker on order Is delivered next autumn. 
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TKe War isi Europe 
Austria has arrogantly and wickedly declared war on 

Servia in revenge for the assassination of the Archduke 
Franz Ferdinand and to satisfy the ambitions of its army. 
The world is fearful that all the great nations of Europe 
will become involved, and the markets of all kinds, both 
stock markets and commodity markets, but especially 
the former, have experienced cataclysms. Our own mar¬ 
kets have not escaped; so closely are they tied to the 
markets in Europe. The probable effect of a general Eu¬ 
ropean war upon business in the United States is excel¬ 
lently outlined by Frank A. Vanderlip, president of the 
National City Bank, as follows: 

As far as this country Is concerned It would of course be 
adversely affected by such a great war as Europe is trying to 
avoid. As we have no merchant marine of our own, we would 
And our ability to ship our industrial and agricultural prod¬ 
ucts to Europe restricted, as the French, German and English 
merchant marine would not be able to operate as it does to¬ 
day. Such a condition would result in a depression of our 
industries for the time being. 

No good can ever come of warfare, for it is destruction 
of capital, and capital makes prosperity. The idea which 
some people have that a war would be beneflcial to this coun¬ 
try is a theory which belongs to the stone age of economics. 
If we get more for our goods abroad in case their industry 
there is paralyzed by war we will also have to pay the higher 
prices at home. I can hardly imagine a great European war 
of such long duration as to enable our building up a great 
merchant marine of our own. 

Such a war would prove a great hindrance to the necessary 
financing which many of our great industrial plants and 
railroads must do in the very near future. It would hold 
back such reorganizations as are absolutely necessary to re¬ 
adjust railroad properties in this country. 

As we go to press the only hope is that hostilities may 
be confined to the two countries, Austria and Servia, di¬ 
rectly involved at present. If diplomacy can avert the 
spreading of the conflagration that is the best to be ex¬ 
pected. It appears from the Austrian newspapers that this 
conflict was urged there as early as the beginning of 
July, but upon the world at large the prospect burst only 
a few days ago like a bolt out of a clear sky. 

Copper below 13 Cents 

But little more than six months ago the producers of 
copper were confidently expecting an upward swing of the 
market. Indeed, conditions were regarded as such that 
the price might be carried up to 18c., even to 20c. This 
was when Europe was taking enormous quantities and 
when a revival in American business was expected to take 
place immediately. The new currency bill had just been 
passed and had been accepted even by its previous critics 
as an important step toward the rehabilitation of the 
commercial structure in this country. The President 
had just made a reassuring statement to the people re¬ 
garding the attitude of his administration toward busi¬ 
ness affairs. The stock of copper was phenomenonally 
low. Production had been for many months previous 
about at a standstill and no important increase was in 
sight. The conditions justified the optimistic opinions 
respecting the copper market that were then held. In¬ 

stead of their fulfillment, however, we have seen what we 
have seen, including during the last week a fall in cop¬ 
per to below 13c. 

It is unnecessary to repeat our reviews of the causes 
leading to this. Suffice it to-^y that the contraction in 
American consumption has been the basic cause. Early 
in July an attempt to turn the market was cleverly en¬ 
gineered and during that time some large transactions 
were made, but although tlie market was raised fraction¬ 
ally, it developed quickly ,that the demand from consum¬ 
ers was not sufficient to hold the advance, discerning 
which producers became insistent sellers again and once 
more the price sagged off. On this slump the interest 
of Europe failed to be awakened, which, no doubt, was 
due in a considerable measure to apprehension over the 
political conditions which culminated in the war scare 
beginning last week. , 

During recent weeks the Wall St. and minor trade pa¬ 
pers have given a wholly erroneous, uninformed idea of 
the conditions actually existing in the copper market. 
In fact, it has been difficult for producers to dispose of 
their output, all are averse to carrying unsold stock, and 
each one has been afraid that his competitors would get 
ahead of him in disposing of product. The conditions 
have demanded the shrewdest kind of marketing, in exe¬ 
cuting which no seller parades his real prices from day to 
day, and if he talks he talks big in order to make his 
wares look good. Nor does the producer who has mil¬ 
lions of pounds weekly to merchandize among consumers 
disclose his hand to picayune buyers and petty specula¬ 
tors. 

Copper has been weak for a fortnight previous to this 
review and has been emphatically weak since July 20, 
when there began to be a pronounced pressure to sell. All 
the facts of a market may not always be told from week 
to week lest some confidences be betrayed, but at this 
late date there is no harm in disclosing that the rallying 
of the market in the first week of July was an experi¬ 
ment that failed, or rather it was a testing of conditions 
which were found to be unsatisfactory, and that the hesi¬ 
tation of Europe to enter into further contracts for sup¬ 
plies became evident a good many days ago. 

A Novel Proposition in Bntte 

The proposition of the Butte Miners’ Union, the old 
union, that the city of Butte should indemnify it in the 
sum of $138,291 for failure to protect its property, which 
was destroyed in June, is a novel one. In ordinary cir¬ 
cumstances, the complainants might have some justifica¬ 
tion, although the destruction of property by the sudden 
attack of a mob, which no municipality could combat 
effectually, might be classed with those things that are 
characterized as acts of God, for which the municipality 
is no more responsible than for failure to protect pro])- 
erty against fire by not having an efficient fire depart¬ 
ment. 
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The miners’ unions have, however, openly threatened 
to destroy the properly of their employers upon occa¬ 
sions when some of their demands have not been granted, 
and, in fact, have done so in the Coeur d’Alene, at Crip¬ 
ple Creek, and elsewhere, and most recently in the coal 
fields of Colorado. The objection to such a practice when 
applied the other way around and a claim for damages 
on such an account looks cheeky. But it simply illus¬ 
trates what a difference there may be in whose ox is 
gored. 

Unit CoE^sirtaction Costs 
That is a very noteworthy paper which E. Horton 

Jones publishes in the July bulletin of the American 
Institute of Mining Engineers on “Unit Construction 
Costs from the New Smelter of the Arizona Copper Co., 
Ltd.” This was a new smelting works erected by Mr. 
Jones, under the general direction of Dr. L. D. Ricketts, 
at a cost of about $2,000,000. Mr. Jones with the assist¬ 
ance of his staff summarized the cost with a minuteness 
that perhaps is unrivaled. Anyway, we are safe in say¬ 
ing that nothing equal to this has heretofore been pub¬ 
lished, and the engineering profession owes a great debt 
both to Mr. Jones and to Dr. Ricketts for allowing these 
data to be published. 

Mr. Jones treats his subject in five chapters, as fol¬ 
lows: Unit costs, comparative costs, composite costs, 
wage scale, raw materials prices and description of costs. 
Taking up these chapters in the reverse order, the last 
is to some extent a description of the works, or, rather, 
of such portions of them as give the necessary informa¬ 
tion for anybody to determine the character of the work 
and judge as to the applicability of a unit cost in another 
place. The chapters on the costs of material and labor 
are of course basic, these being fundamental factors tliat 
come into any estimate. In composite costs we find 
everything grouped according to divisions of the works, 
such as the cost of the several buildings, of the ore bins, 
of the dust chambers, of the power plant, etc. In com¬ 
parative costs we find data of the expense of putting in 
the concrete work, of excavation, of erecting machinery, 
structural steel, etc. In the chapter on unit costs, we 
find the cost of the plant, in detail, allocated in a dif¬ 
ferent manner from that in chapter 3, here being given 
the cost of the crushing plant, of the sampling plant, of 
the roasting plant, of the reverbatory plant, etc. Every¬ 
thing is given in minute detail and everything is reduced 
to the unit cost, viz., so much per cubic yard, or per 
linear foot, or per ton, etc. 

Many years ago we inaugurated in the Journal a 
discussion of the cost of mining, hoping to develop data 
analogous to what Mr. Jones has done in this paper for 
smelting. This discussion brought out a great deal of 
interesting material, but it failed singularly to bring out 
what we wanted, and we were forced to the conclusion 
that the mining engineers of the country, speaking gen¬ 
erally, did not possess that kind of data and had not 
been trained to think in the way necessary to produce it. 
No doubt the same criticisms might have been correctly 
made with regard to the practice in smelting and the 
erection of metallurgical plants. Mr. Jones has, how¬ 
ever, demonstrated that he is a thinker on the subjects 
of his profession, and we prophesy that his recent con¬ 
tribution will not only be a stimulus to other engineers 
to think likewise, but also will be of immediate value to 

smelting men and builders of metallurgical works every¬ 
where; to them indeed his paper will become a well- 
thumbed vade mecum. 

More FIotsitlOEE 

The Minerals Separation Co. is going to try out its 
patent litigation once more. Having been denied a rehear¬ 
ing in the Circuit Court of Appeals, where the previous 
decision was rendered, its only resource was to bring suit 
in another circuit. Consequently it selected the Miami 
Copper Co., which is a Delaware corporation, and has 
brought suit in Delaware. Obviously this is distinctly a 
test case, inasmuch as the Miami Copper Co. has been 
trying the flotation process only in an experimental way, 
and probably no damages will be claimed. 

Mining^ a Flat Vein 

The objects in life of a mining engineer are to find 
ore and to break and handle it cheaply. Of all the 
handling operations, the first one, mucking, is most ne¬ 
glected. Tramming and hoisting have been mechani¬ 
cally developed to a high degree, but, as one engineer 
has put it, we are mucking today about as they did in 
Solomon’s time. 

The problem has, of course, been attacked to some 
extent; the most successful way to solve it is to elim¬ 
inate it by a generous use of chutes, as at the Ray mine. 
In cases where this is impossible, mechanical loaders 
are being experimented with, and undoubtedly will be 
developed into successful machines in time, although 
none has as yet won any spectacular success. There will 
always be cases, however, to which neither of these so¬ 
lutions is applicable, and the hardest problem which the 
miner meets is that involving a flat-dipping deposit, say 
10° to 30°, narrow or of medium thickness, and not of 
any great extent in its other dimensions. In such an 
orebody the man-handled muck-stick is likely to be used 
for a long time yet, and under such conditions the muck¬ 
ing, that is, getting the broken ore to the haulage level, 
is likely to cost about as much as the actual breaking. 

Various expedients are resorted to for overcoming 
these adverse conditions, shaking chutes and gravity 
trams being most commonly used. In this issue Mr. 
Newberry describes tbe ingenious scheme worked out for 
the Golden Cross mine in southeastern California. It 
was necessary here to keep all costs low, and especially all 
initial costs. The stopes were small and the amount of 
ore to be handled in each was not enough to pay for any 
elaborate installation. Development was relatively ex¬ 
pensive, due to the faulting, and the processes of mining 
and development had to be combined to as economical a 
whole as possible. We believe that the method adopted 
was about the most suitable that could have been de¬ 
vised, and was in most features unique. The only simi¬ 
lar scheme with which we are familiar, and that differs 
in a good many particulars, is one found in some of the 
anthracite mines. 

The costs are low, considering that the only even 
partially favorable conditions encountered were a fair 
thickness of the ore, a material not exceedingly hard, 
and apparently a sound hanging wall. 

Leaving the question of mining and stoping, the adop¬ 
tion of raises for transverse exploration, instead of cross¬ 
cuts, was a happy idea. The material from the raise 
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requires ijo mucking; the use of the economical stoping 
drill is permitted; the raise is available for a chute when 
ore is encountered, whereas a crosscut is frequently 
wasted; and, finally, with the dip here existing, the raise 
is the shortest way across the possibly ore-bearing form¬ 
ation. It is hard to see why this scheme does not find a 
more general adoption. 

The total production of coal in the United States in 
1913, according to the figures collected by Edward W. 
Parker, statistician of the Geological Survey, was 570,- 
048,125 short tons. This is 35,581,545 tons more than in 
1912, and is the largest output ever reported. Coal was 
mined in 29 states, nearly all of them showing gains over 
the previous year. About 46% of the total came from 
Pennsylvania. 

1 
1 

BY THE WAY 
MUUlHHIWIlHMMHIIHIIimMIIIMIMMIHtlllMIIIIIMMIIIUIMinHIIIIMHmilllllMnimilWIHHIIMtlMHIIIIIMWMIMlWll 

The Potomac Glass Co., of Cumberland, Md., capital¬ 
ized at $25,000, on a business of $160,000 during the 
fiscal year just ended, declared a dividend of 92%. 
Most of the company’s shares are owned by its 300 em¬ 
ployees, consisting of men, girls and boys. The plant 
runs day and night and has orders ahead for over a 
year. The first dividend of 10% was declared in 1910 
after eight years of operation. Other dividends were: 
1911, 32%;^1912, 63%, and 1913, 72%. Do these en¬ 
terprising, intelligent and thrifty cooperative working 
people appreciate what a crime they are committing in 
paying tiiemselves dividends of nearly 100% ? 

One of the most amusing and characteristic happen¬ 
ings which spice the history of the late Jim Wardner, 
the promoter, is reported by The Chaleopyrite, of Skeena 
Crossing, B. C., as follows: A railway train upon which 
IVardner was traveling was stalled for an hour or two 
in a little town. While wandering aimlessly about the 
place, he strolled into its one grocery store, and seeing 
a small pan of eggs on the counter asked: “Are those 
eggs fresh?” “Wife fetched ’em in from the hen-house 
this mornin’,” said the grocer. “It’s a long time since 
I had a real old-fashioned egg-nog,” said Jim, “and if 
you will furnish the eggs I will provide the whiskey and 
other ingredients, and we will have a most enjoyable 
drink.” “I’m quite willin’,” was the response. Crossing 
the street to a saloon, AVardner gave the proprietor a 
pleasant greeting, and after a few introductory remarks 
about the weather and the crops, said: “By the way, I 
have just discovered some fine new-laid eggs over in 
the store, and if you will furnish the whiskey I will 
arrange for the eggs and we will have an uptodate egg¬ 
nog.” “It’s up to you,” replied the saloonkeeper. Back 
across the street went Wardner and straightway returned 
with the grocer and his eggs. The saloonman did his 
best and soon placed upon the bar three foam-crowned 
glasses of the beverage. Suddenly a puzzled expression 
appeared on his face and he asked, “Say, stranger, this 
man furnished the eggs, and I have put up the rest of 
the material, now where do you come in?” Said Jim, 
v/ith a smile, as he raised the glass to his lips, “I am 
the promoter.” 

The following extract from William Ogilvie’s “Early 
Days on the Yukon,” indicates clearly how excessive con¬ 
servatism may retard the development of rich mineral 
territory. In the year 1859, a young man of the city of 
Toronto, Canada, entered the service of the Hudson’s 
Bay Co. and was sent to the other end of the world, as it 
was considered then, to the company’s most distant post. 
Fort Yukon. In the fall of the year soon after his ar¬ 
rival he wrote a long letter home, giving a minute ac¬ 
count of his journey of nearly five thousand miles. On 
Oct. 2, 1864, he wrote again, and told of the fur trade 
and its dog expeditions in the winter, and boat voyages in 
the summer after furs. I have copies of both these let¬ 
ters, and though all the contents are interesting, the fol¬ 
lowing paragraph is extremely so, as foreshadowing the 
future of the Yukon: “I had some thoughts of digging 
the gold here, but am not sure about it. I do not think 
it is in paying quantities at the fort, but if I could only 
get time to make an expedition up the Yukon, I expect 
v/e should find it in abundance, but I am always on the 
voyage or busy at the fort during the summer, and in 
the winter nothing can be done in the way of gold hunt¬ 
ing. I think that next fall, after arriving from my trip 
down the Yukon, I shall be able to go up the river. There 
is a small river not far from here that the minister, the 
Rev, McDonald, saw so much gold on a year or two ago 
that he could have gathered it with a spoon. I have often 
wished to go, but can never find the time. Should I 
find gold in paying quantities I may turn gold digger, 
but this is merely a last resort when I can do no better.” 

It is not universally known that at one time several 
Standard 6ii men were interested in prospecting for gold 
placers. But we are informed that in 1898 some of these 
gentlemen organized what was known as the Principality 
Mining & Grazing Co., for the purpose of exploiting a 
large tract of land in the Northwest Territory of Can¬ 
ada; having been led to believe that the Canadian Gov¬ 
ernment would grant to them a concession to operate in 
that region. When matters reached an encouraging stage, 
an experiment was tried in order to test the feasibility of 
selling leases to prospective gold miners; and in one af¬ 
ternoon several were sold in one locality at a price of 
$1000 each. Lieut. S. F. Adair, formerly with the Fifth 
Cavalry, U.S.A., was commissioned to negotiate with 
the Canadian officials, and when Lieut. Adair’s doubts as 
to the securing of the concession were confirmed,' he ad¬ 
vised his principals to make no attempt to sell leases. 
Unfortunately those already sold could not be canceled, 
as the purchasers insisted upon the terms of the contract 
being carried out. This task was entrusted to the ex¬ 
cavalryman, and in order to secure sufficient ground for 
all, a like number of additional miners was employed 
from Pacific Coast points. Early Klondikers may re¬ 
call the “mysterious thirty-six,” who would not reveal 
their ultimate destination. They would not because they 
could not. Nor did their military guide have a precise 
knowledge as to where the goal might be. He simply 
knew that it was “up to him” to produce the goods. In 
due time each lease buyer was placed in possession of a 
placer claim of suitable size and the precious contracts 
were returned to New York. Needless to say, the Prin¬ 
cipality Mining & Grazing Co. did not continue its opera¬ 
tions. 
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SinKing^ tHe AtHens SHeift 
Special Correspondence 

Sinking is again in progress at the Athens mine, which 
the Cleveland-Cliffs Iron Co. is developing, near Ne- 
gaunee, on the Marquette range, and almost all of the 
permanent equipment is installed. It will be several 
years, however, before mining can be started. The shaft 
will be sunk below 2000 ft., and it is figured that an av¬ 
erage of 80 ft. per month will be excellent sinking. The 
shaft is circular, 17 ft. in diameter in the clear, but is 
being cut to 20 ft. It will be concreted from the top to 
the bottom. 

The cement is poured into the forms through a 6-in. 
pipe. The segments of steel plate which form the outer 

■' circumference of the circle are 5 ft. high and well rein¬ 
forced, and two of these circles, making 10 ft. in height, 
represent the spacing of a steel set. The steel members 
crossing the shaft horizontally have studs at each end, 
18 in. long, which are bolted to the main piece and firmly 
held in position by plates on each side of the member. 
There are holes cut in the steel forms to receive these 
ends. The ends, or studs, remain permanently in the 
concrete, the rest of the member being withdrawn when 
the forms are removed and again bolted into position 
when the work is ready. The timbering for any portion 
can be easily removed in this manner. The shaft will have 
two skip-ways, a cage-way and pipe- and ladder-ways. 

A cage is being used in the sinking, the first time in 
this part of the country that such has been tried. It is 
working well. The idea was developed by S. R, Elliott, 
superintendent of the Negaunee mines of the company. 
The cage is surmounted by a substantial steel cross¬ 
head, through which are strung three cables. At a dis¬ 
tance of 100 ft. above is another crosshead of wood. 
When the cage descends into the shaft, the lower cross¬ 
head is caught at the point where the bearers cease and 
from this point to the bottom of the shaft it is kept in 
line by the cables which run through the crossheads. In 
hoisting, the cage comes up into the guides accurately 
and freely. A large Lake Shore Engine Works hoist is 
used, and the compressor is of the Nordberg type. The 
headframe is of steel, 110 ft. high. The engine house 
stands on a hill 520 ft. from the shaft, the cable being 
carried on towers 80 ft. apart. The tower nearest the 
shaft is 100 ft. high. 

Dotible|Dealin|^s'by Representa¬ 
tives of Companies 

By a. L. H. Street* 

It is an actionable wrong against a mining company 
for its superintendent to enter an agreement with a lessee 
of the company whereby the superintendent is to receive 
a percentage of the lessee’s profits under the lease, unless 
the company is fully apprised of the nature and extent 
of the agreement, according to a recent decision of the 
Nevada Supreme Court, announced in the case of Frances 
Mohawk Mining & Leasing Co. vs. McKay, 141 Pacific 
Reporter 456. The Court said: 

The law will not tolerate an agreement or understanding 
between one principal and the agent of another, by which 
agreement such agent is to receive a commission or reward, 
which gives the agent an interest against his duty to his prin- 

•Attorney, St. Paul, Minn. 

cipal. In other words, an agent cannot be allowed to put 
himself in a position in which his interest and his duty will 
be in conflict, and, if he does, any profit that he may derive 
in the execution of his new assumed position must be ac¬ 
counted for to the principal who may claim it as a debt for 
money received for his use. Any gratuity to an agent, after 
he has entered into his agency, given to him for the purpose 
of influencing the execution of his agency, must be accounted 
for to his principal. 

Claytoi:^ Bill and Compulsory 
Sales 

Washington Correspondence 

In reporting the Clayton trust bill, on July 22, to the 
Senate, the Senate Judiciary Committee has made, as the 
new draft of the measure shows, an important change in 
the form of the bill sent over by the House of Representa¬ 
tives, insofar as relates to mining. The Committee has 
left out of the bill entirely section 3, which read as fol¬ 
lows: 

“That it shall be unlawful for the owner, operator, or 
transporter of the product or products of any mine, oil 
or gas well, reduction works, refinery, or hydro-electric 
plant producing coal, oil, gas, or hydro-electric energy, 
or for any person controlling the products thereof, en¬ 
gaged in selling such product in commerce, to refuse arbi¬ 
trarily to sell such product to a responsible person, firm, 
or corporation who applies to purchase such product for 
for use, consumption, or resale within the United States 
or any Territory thereof or the District of Columbia or 
any insular possession or other place under the jurisdic¬ 
tion of the United States, and any person violating this 
section shall be deemed guilty of a misdemeanor and shall 
be punished as provided in the preceding section.” 

Speaking of the reason for striking out this section, the' 
Judiciary Committee says: “It would primarily deny 
freedom of contract to one of the parties, and consequent¬ 
ly would be of doubtful constitutional validity. Passing 
from this consideration, the committee believes that 
such an enactment, which would practically compel own¬ 
ers of the product named to sell to anyone or else decline 
to do so at the peril of incurring heavy penalties, would 
project us into a field of legislation at once untried, com¬ 
plicated and dangerous.” 

Mine Rescue Car in California 

The U. S. Bureau of Mines Rescue Car No. 5 will be 
in California early in September. The car will be first 
at Auburn, Placer County, from which point it will 
work the Grass Valley and Nevada City district. On 
account of the narrow-gage tracks of the local railroad, 
the car cannot go actually into these two districts. After 
completing its work in that section of the state the car 
will go into the Mother Lode region. 

A. A. Krogdahl, first-aid miner with the Bureau of 
Mines, has been training men in first-aid work in the 
Mother Lode region. He is working at Plymouth, Ama¬ 
dor City, Sutter Creek, Jackson, and from there will go 
to Campo Seco and Angels Camp, whence he will work 
south along the Lode. It is planned to have him visit 
most of those mines in the state that are situated oif 
the railroad. 

Th'' Raritan Copper Worka Now Taanea a Safety MaKa- 
alne, the "Ingot.” A particularly good feature Is an Illus¬ 
tration each month of how some prevalent form of accident 
happens and how it can be avoided. 
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PERSONALS 

Kirby Thomas is making examinations in the San Juan 
district, Colorado. 

Edward C. Weatherly has returned to Ouray, Coio., after 
spending six months in London. 

R. B. Stanford left New Orleans July 23 for Choluteca, 
Honduras, to be gone two months. 

Theodore V. K. Swift will sail for Cuba on August 8, 
where his address will be care, of Tulnucu Sugar Co., Tuinucu, 
Cuba. 

Floyd S. Toutsey, of Denver, Colo., is erecting a mill for 
the St. Louis Smelting & Refining Co. at St. Francois, Mis¬ 
souri. 

Robert P. Millard, Mining Engineer, announces the open¬ 
ing of new offices at 1424 Rockefeller Building, Cleveland, 
Ohio. 

Morton Webber, who has been engaged in Idaho on ex¬ 
amination work for New York interests, has gone to Mon¬ 
tana on professional business. 

Frederic E. Calkins, of Globe and Miami, recently with the 
American Smelting & Refining Co., has been made mine in¬ 
spector by the mining companies at Morenci, Arizona, 

W. J. Priestley, Jr., former superintendent of the Alaska 
Treasure mine of Juneau, is now in charge of the Washing¬ 
ton Anthracite Coal Co.’s property near Glacier, Washington. 

Charles P. Aicher, late manager of the Butte Mining Co. 
of Alma, Colo., has accepted the position of manager of the 
London Mines & Milling Co., which operates the London Mine 
in Park County, Colorado. 

H. N. Thomson, formerly of Anaconda, Mont., and Tooele, 
Utah, is at Clarkdale, Arizona, for the present. He is act¬ 
ing in the capacity of consulting metallurgist at the new plant 
of the United Verde Copper Company. 

Horace Young, recently with the Trethewey mine. Co¬ 
balt, Ont., has accepted the position of consulting engineer 
with the Alguinican Development Co., and general manager 
of its subsidiary companies the Reupen Molybdenum Mines, 
of Eastern Ontario, and the Julian Alaska Gold Mines. 

Samuel S. Webber, Trenton, N. J., has resigned his position 
as chief engineer of the Trenton plant of the American Steel 
& Wire Co., and has gone to Charlestown, N. H., to spend the 
summer. For a quarter of a century Mr. Webber was con¬ 
nected with the Trenton Iron Co. before it became a part of 
the American company. 

William Frazier, a prominent mining operator in Taos 
County, New Mexico, was shot and killed by John Birdwell, 
also a mining man, in self defence, on July 16. According 
to reports from Taos, a controversy arose between the men 
over a decision of the Supreme Court in which Frazier was 
declared only a third owner in the Frazier Group of mines 
at Twining, and upon which negotiations were under way 
for a sale to Boston parties at |7800. It is alleged that 
Frazier vowed he would kill Birdwell if he came upon the 
property, and when he appeared there a dispute ensued, in 
which shots were fired by the men simultaneously, Frazier 
falling dead. Both men are well known in the Taos County 
mining districts, having financial connections in Boston and 
New York. 

J. Weidman Murray, aged 60 years, for many years con¬ 
nected with the iron and steel trade at Pittsburgh, died July 
16 at his home in that city. Mr. Murray was born at Leb¬ 
anon, Penn., and went to Pittsburgh in 1876 to become asso- 
sociated with the old Keystone Bridge Works. Subsequently 
he became identified with the Welmer Machine Works, Leb¬ 
anon, and later moved to Birmingham, Ala., to become me¬ 
chanical engineer for the Tennessee Coal, Iron & R.R. Co. 
Mr. Murray returned to Pittsburgh 19 years ago to become 
manager for the E. P. Allis Co., and continued In the capacity 
of Pittsburgh representative upon consolidation of the Allis- 
Chalmers Co. He was a member of the Dusquesne Club, the 
American Iron & Steel Institute, the American Society of 
Mechanical Engineers and the Engineers’ Society of Western 

Pennsylvania. 

Rev. Horace Carter Hovey died at Newburyport, Mass., 
July 27, aged 81 years. He was born in Indiana and edu¬ 

cated at Wabash College. He served for a number of years 
as a Presbyterian minister, being at the same time an assidu¬ 
ous student of geology. In 1900 he resigned his pastorate at 
Newburyport to devote the remainin,g years of his life to 
scientific work and geology. He lectured on geology in many 
of the cities and colleges of the East. Dr. Hovey was a Fellow 
of the American Association for the Advancement of Science, 
the Geological Society of America, the International Geologi¬ 
cal Congress, the National Geological Society, and the Societ§ 
Geologique of France. Dr. Hovey wrote extensively on geo¬ 
logical subjects and published several books on caves, which 
were his specialty. Among his best-known works are sev¬ 
eral on the Mammoth Cave. He also wrote the articles on 
caverns in a number of editions of the “Encyclopedia Brltan- 
nica.’’ Edmund Otis Hovey, curator of the Department of 
Geology of the American Museum of Natural History, New 
York, is his son. 

Dr. John Galbraith, dean of the Faculty of Applied Science 
and Engineering in Toronto University, and one of the fore¬ 
most scientists and educators in Canada, died suddenly from 
heart failure on July 22, at his summer residence, G9-Home 
Bay, in the Georgian Bay district of Ontario. He was born 
in Montreal in 1846 and graduated at Toronto University In 
1868. After graduating he engaged in railroad work, land in 
1878 became professor of engineering in the Ontario School 
of Practical Science, of which he was appointed principal. 
In the early days of that institution Dean Galbraith taught 
all the branches of engineering himself, and in the face of 
great difficulties succeeded in building up the school to the 
position it at present occupies. When it became affiliated 
with the university. Dr. Galbraith was appointed Dean of 
the Faculty of Applied Science. He was one of the three 
commissioners appointed to investigate the collapse of the 
Quebec Bridge, a work which occupied some 10 months. The 
report of the investigation is now used as a text book in the 
university. Dr. Galbraith was one of the founders of the 
Canadian Society of Civil Engineers, and in 1909 was elected 
president of that body. Among other honorary positions 
which he held were the vice-presidency of the Engineering 
Section of the British Association for the Advancement of 
Science, and the vice-presidency of the Engineering Section 
of the American Association for the Advancement of Science. 
A striking tribute paid to Dr. Galbraith’s work in promoting 
scientific education was the dinner tendered to him in Toronto 
last December, in celebration of the 35th anniversary of the 
School of Practical Science, which was attended by over 
500 guests, including prominent engineers from all over the 
Continent. Dr. Galbraith leaves a widow, two sons and a 
daughter. 

SOCIETIES I 
.......1 

American Peat Society—The eighth annual meeting will 
be held at Duluth, Minn., Aug. 20-22. A number of valu¬ 
able papers on the peat industry are promised, and there will 
be an excursion to the peat areas to the north and west of 
Duluth. Julius Bardollo, Kingsbridge, New York City, is 
secretary of the society. 

American Inatltnte of Mining Engineers—The Iron & Steel 
Committee has appointed a special Subcommittee on Iron Ore, 
the members of which are Dwight E. Woodbridge, chair¬ 
man; John Blrkinbine; Chas F. Rand; William Kelly; B. W, 
Vallat; F. A. Vogel; E. F. Burchard. 

The summer meeting of the Pennsylvania Anthracite Sec¬ 
tion was held following an informal dinner at the Potts- 
ville Club, Penn., Saturday, July 25, William G. Whildin, 
mining superintendent, Lehigh Coal & Navigation Co., was to 
present a paper on “Steep Pitch Mining of Thick Veins.’’ 
Informal discussion of the paper followed. 

American Pefrolenm Society—This society was organized 
at Pittsburgh, Sept. 10, 1913, at a meeting of secretaries of 
30 local societies. Its object is to secure the unification and 
cooperation of these different societies; to aid the refiner and 
dealer, in the everyday course of business by getting a stand¬ 
ard instrument for each test used on petroleum and its pro¬ 
ducts and a standard method for using it; to aid the producer 
of petroleum througn the investigation and working out of 
practical methods for decreasing the hazard of locating wells, 
decreasing the cost of drilling them and increasing their out¬ 
put. The society aims, with the assistance of its members, 
to be representative of all the divisions and phases of the 
petroleum industry and to select standards out of the multi¬ 
tude of tests and Instruments now used, and to institute and 
direct a scientific investigation of all the problems that now 
or in the future may confront the industry. The officers 
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are: President, C. D. Chamberlin, Cleveland, Ohio; vice-presi¬ 

dent, Robert Galbreath, Tulsa, Oklahoma; Secretary, Irving 

C Allen; U. S. Bureau of Minea San Francisco, Treasurer, 

Warren C. Platt, Cleveland, Ohio. The first annual meeting 

will be held Oct. 16, 1914, in New Orleans. 

INDUSTRIAL NEWS 

Thurlow Steel & Forging Co., Chester, Penn., announces 

that its new plant is now in operation, under the manage¬ 

ment of John I. Rogers and Daniel C. Bagan. 

John L. Malm, of the Malm-Wolf Co., Denver, Colo., is in¬ 

stalling a dry chlorination plant for the Bunker Hill & 

Sullivan Co., to treat ore by the Malm process. 

The General Electric Co. reports that an order was received 

from the Hercules Mining Co., Burke, Idaho, for two eight- 

ton, 30-ln. gage, 500-volt electric mining locomotives. 

The Chicago Branch of Keuflfel & Esser Co., of N. Y., has 

now completed its removal to its new quarters, in the seven- 

story K. & B. Building, 516-618-520 South Dearborn St., 

Chicago. 

The Anaconda Copper Mining Co. of Butte, Mont., has 

awarded the contract to the Redwood Manufacturers Co. of 

San Francisco for 15 redwood slime-treatment tanks 50 ft. 

diameter by 14 ft. stave. 

Joseph T. Ryerson & Son, Manufacturers and dealers in 

iron, steel and machinery, of Chicago, Ill., announce the 

opening of a new warehouse in St. Louis, having taken over 

the W. G. Hagar Iron Co. 

The Hardinge Conical Mill Co., of 50 Church St., New 

York, has just received a fifth repeat order from the Braden 

Copper Co., of Rancagua, Chile, for six Hardinge mills. These 

mills are all 8 ft. dia. by 48 in. cylinder and are to be driven 

by single reduction herringbone gears of the Wuest type. 

The American Manganese Manufacturing Co., of Phila¬ 

delphia, has taken over the properties of the Dunbar Furnace 

Co. at Dunbar, Penn., with those of the Dunbar Coal & Coke 

Co., and other subsidiary concerns. The company also owns 

the Cuyuna Mille-Lacs Iron Co., with mines of mangani- 

ferous iron ore on the Cuyuna range in Minnesota. 

The Pacific Coast Steel Co. has made the final payment of 

$50,000 on the steel plant at Irondale, Wash., to the Metro¬ 

politan Trust Co., which took the plant over from tlie 

Western Steel Corporation. The new company has started 

repairing of the dock and Is making other preparations to 

operate the plant. With the purchase the company gets 

several thousand tons of pig iron imported from China, 

which is now stored in the yards. The entire plant will be 

moved to Seattle and operated by the Pacific Company at 

Youngstown as an addition to the company’s plant. A 

mortgage has been made to the Occidental Steel Co. cover¬ 

ing the property, and a deed from the Occidental Steel Co. 

to the Pacific Coast Steel Co. has been filed. The purchase 

price is reported as $300,000. The Irondale plant has a ca¬ 

pacity of 150 tons of pig iron daily. 

I 
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1 TRADE CATALOGS I 

Sullivan Machinery Co., Chicago, Ill. Bull. 68A. The Sul¬ 

livan Channeler In Engineering Work. 16 pp. 9x6 Inches. 

The Cement-Gun Co., Inc., New York, N. Y., catalog. The 

Cement-Gun. By Arthur E. Lee. 108 pp., illus., 9x6 inches. 

American Concentrator Co., Springfield, Ohio, Bulletin 

No. 2. Coal and ore testing laboratory. 4 pp., illus., 6x9 

inches. 

The Kelly Filter Press Co., Salt Lake City. Utah. Bulletin; 

Kelly Filter Press in Dry Concentrates and Filtering acid 

solution. 

The Brown Hoisting Machinery Co., Cleveland, Ohio. 

Catalog S. Brownhoist suspended concrete bins. 40 pp., 

illus., 6x9 inches. 

The Harris Patents Co. 200 Fifth Ave., New York, N. Y., 

Bulletin AE. The Harris Valveless Engine Diesel Principle. 

4 pp. Illus. 8%xll inches. Bull. AC. 14 pp. Illus, 8%x-^ 

inches. 

Smooth-On Mfg. Co., 672-4 Communlpaw Ave., Jersey Citj, 

N. J. Instruction Book No. 7. Smooth-On iron cement. 

64 ppk, illus., 4%x6% Inches. This catalog will be sent free 

to all who apply for it. 

NEW PATENTS 

United States patent specifications may be obtained from 
“The Engineering and Mining Journal’’ at 26c. each. British 
patents are supplied at 40c each. 

BESSEMERIZING copper matte. James B. Herreshoff 
Jr., New York, N. Y., assignor, to Nichols Copper Co., New 
York, N. Y. (U. S. No. 1,103.926; July 14, 1914.) 

BLAST FURNACES—Cooling System for Blast Furnaces 
John Hugh Means, Mayville, Wis. (U. S. No. 1,102,281; Julv 
7, 1914.) 

CHARGE CAR. John E. Greenawalt, Denver, Colo. (U. S 
No. 1,104.491; July 21, 1914.) 

CHARGING LADLE. Daniel Brennan, Woodlawn, Penn. 
(U. S. No. 1,102,236; July 7, 1914.) 

CLASSIFIER—Hydraulic Classifier. Morris Paul Kirk, 
Salt Lake City, Utah, assignor of one-half to John H. Lea- 
vell. Salt Lake City, Utah. (U. S. No. 1,102,672; July 7, 1914.) 

CONCENTRATING TABLE. William A. Huelsdonk, Le 
Grand, Calif. (U. S. No. 1,104,300; July 21, 1914.) 

CONCENTRATION—Ore Concentrating Apparatus. John 
M. Callow, Salt Lake City, Utah, assignor to Metals Recovery 
Co.. Augusta, Me. (U. S. No. 1,104,755; July 21, 1914.) 

CYANIDING—Filter for Slimes Pulp and the Like. George 
Ridgway, Kalgoorlie, Western Australia. (U. S. No. 1,103.080: 
July 14, 1914.) 

DISTRIBUTOR FOR CONCENTRATOR. William A. Huels¬ 
donk, Le Grand, Calif. (U. S. No. 1,104,299; July 21, 1914.) 

DRILLING—Chuck-Retaining Device. George H. Gilman, 
Claremont, N. H., assignor, by mesne assignments, to Sullivai 
Machinery Co., Boston, Mass. (U. S. No. 1,103,009; July 7. 1914., 

FLOTATION PROCESS—Ore Concentration. George Albert 
Chapman and Stanley Tucker, London, England, assignors to 
Minerals Separation, Ltd., London, England. (U. S. No. 1,102,- 
873 and 1,102,874; July 7, 1914.) 

FURNACE—Metallurgical Furnace. John E. Greenawalt, 
Denver, Colo. (U. S. No. 1,103,196; July 14, 1914.) 

GOLD AND SILVER ORES—Recovery of Gold and Silver 
from Refractory Ores. Charles Butters, London, England. 
(U. S. No. 1,103,346; July 14, 1914.) 

GOLD SAVING—Process for Saving Gold from Sand. 
Gerome H. Hamilton, Oregon City, Ore. (U. S. No. 1,104,112; 
July 21, 1914.) 

HOISTING—Safety Apparatus for Mining Cages. Sidney 
William Richardson and William Staveley, Hokitika, New 
Zealand. (U. S. No. 1,103,841; July 14, 1914.) 

LEACHING—Art of Extracting Copper. George B. Chlt- 
tendedn, Chlllto, Ariz. (U. S. No. 1,104,410; July 21, 1914.) 

NICKEL—Extraction of Nickel from Mixtures of Nickel 
and Other Metals. Hans Edward Fierz, Basel, Switzerland. 
U. S. No. 1,103,747; July 14, 1914.) 

ORE DUST—Process for Preparing Ore Dust for Smelting. 
William Cooper, Denver, Colo. (U. S. No. 1,103,400; July 14, 
1914.) 

ORE REDUCTION—Process of Reducing Ore to Metal. J. 
A. McLarty, Toronto, Can. (Brit. No. 16,277 of 1914.) 

ORE TREATMENT—Process for Treatment of Minerals 
and Extracting Metal. Buenaventura Junquera, Oviedo, Spam. 
(U. S. No. 1,102,339; July 7, 1914.) 

PROPS—Improvements In or Relating to Concrete Mining 
Props. F. Ruckrich, Frankfurt, Germany. (Brit. No. 3920 
of 1914.) 

ROASTINCa—Feeding Device for Roasting Furnaces. Harry 
H. Stout, New York, N. Y.. assignor to General CJ^hemlcal Co., 
New York, N. Y. (U. S. No. 1,102,454; July 7, 1914.) 

ROASTING AND SINTERING ORES, Apparatus for. Ar¬ 
thur S. Dwight, New York, N. Y., assignor, by mesne assign¬ 
ments, to Dwight & Lloyd Metallurgical Co. (U. S. No. 1,102,- 
982; July 7. 1914.) 

ROASTING FURNACE. Knut Jakob Beskow and Arthur 
Ram^n, Helsingborg, Sweden. (U. S. No. 1,104,288; July 21, 
1914.) 

SCREEN. Earl Adam Wood, Gem, Idaho. (U. S. No. 
I, 103,167; July 14, 1914.) 

SEPARATION—Means for Separating Ores. Charles L. 
Hoge, Carterville, Mo. (U. S. No. 1,104,117; July 21, 1914.) 

SIGNALING SYSTEM for Mines and the Like. George 
Thomas Plumb, Johannesburg, Transvaal. (U. S. No. 1,102,951; 
July 7, 1914.) 

SINTERING—Process for Sintering Smelting Products 
and the Like. Josef Savelsberg, Papenburg-on-the-Ems, (Ger¬ 
many. rU. S. No. 1,103.318; July 14. 1914.) 

SLAG-DISINTEGRATING APPARATUS. Lars Larson, 
Chicago, Ill. (U. S. No. 1,103,886; July 14, 1914.) 

SMELTING FUMES—Process of Rendering Smelter Fumes 
Useful and Recovery of Their Values. Charles S. Vadner, 
SCalt Lake City, Utah. (U. S. No. 1,103,165; July 14, 1914.) 

SULPHIDE ORES—Improvements in or Relating to the 
Separation of Metallic Sulphide Ores. F. J. Lyster, Broken 
Hill, N. S. W. (Brit. No. 11,939 of 1913.) 

SULPHUR—Process of Recovering Sulphur in Elementary 
Form from Pyrlte. Gilbert Rlgg, Palmerton, Penn., assignor 
to New Jersey Zinc Co., New York, N. Y. (U. S. No. 1,103,081 
July 14, 1914.) 

TIN—Improvements In or Relating to the Treatment of 
Tin Ores. J. B. Macdonald, Pazna, Bolivia. (Brit. No. 12,267 
of 1913.) 

ZINC BLENDE—Process of Preparing Pyritlferous Zinc 
Blende for Magnetic Separation. Gilbert Rlgg, Palmerton, 
Penn., assignor to New Jersey Zinc Co., New York, N. Y, (U. 
S. No. 1,103,082; July 14, 1914.) 
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SAN FRANCISCO—July 22 

The SultM Against Whitman Symmes, the Mexican Mining 
Co. and its directors, brought some time ago by Coffin, Berg- 
hauser and Moise, were formally dismissed on July 17. The 
Mexican Mining Co. .pays $7500, not as a Judgment, but as 
a condition of settlement. It is announced that the Mexi¬ 
can Mining Co. and the Union Consolidated Mining Co. will 
join the Comstock Pumping Association at once. Superin¬ 
tendent Symmes will return to Virginia City and resume 
work on the lower levels of the Mexican, and also begin 
work on the Union. 

The New, State Highway Through Shasta County, from 
Redding north will follow the old California and Oregon 
wagon road to Antler by way of Baird Instead of by way of 
Kennett. The reason given by the highway commission for 
cutting off the smelting town is that a saving of $125,000 
will be made. Baird, furthermore, being a mineral springs 
resort, is more attractive to automobile tourists than Ken¬ 
nett, which is the center of the copper-mining Industry on 
the west side of the Sacramento River. The Ignoring of the 
claims of Kennett is in keeping with the policy of the com¬ 
mission, which has given little attention to the needs of the 
mining sections in routing the new highways. The only 
routings of direct benefit to the mining sections are those 
which could not be avoided. It need not be charged that 
the highway commission purposely ignores the demands of 
the mining Industry, but it is apparent that the wishes of 
the automobile travelers have been largely responsible for 
the routings of the highways. Shasta County has for many 
years been in the habit of taking the worst of it; and the 
habit seems to grow. The routing of the highway through 
Shasta County by way of Kennett would be of great com¬ 
mercial advantage to Redding, the county seat and the chief 
town between Red Bluff and Dunsmuir. Such a route w’ould 
also Include the copper camps of Keswick and Coram. With 
the resumption of smelting at Coram and with the concen¬ 
trating of copper ores at Keswick, the west side districts 
will swing back into their old stride and in time it will be 
necessary for Shasta County to build such a road as should 
now be built with t^e bonds that the county has subscribed 
to the state highway funds. 

DFNVFR—July 22 

Another Chapter in the Long Fight .Vgainst Hlghgeading 
in the Cripple Creek district was to be opened July 20, when 
attorneys for the mine owners association were to file ap¬ 
plication in the district court for an injunction restraining 21 
assayers from doing business in the district. The petition 
alleges that these men are responsible for "the encourage¬ 
ment of highgrading” and that most of them could not pos¬ 
sibly exist on the legitimate proceeds of the business. The 
petition also alleges that the defendants are operating a 
“systematic fence” for the purchase of stolen high-grade ore 
and that the loss to the mine owners of the district is up¬ 
ward of $500,000 a year. 

Sessions of the Western Federation of ^liners’ twenty- 
first executive convention were held in Denver during the 
week of July 19. The attendance was not large, probably 
not exceeding 200 delegates. State Auditor Roady Kenehan 
delivered the main address of welcome. Including in his 
remarks a tirade on capital’s warfare against labor and 
charging Governor Ammons with being out of sympathy 
with the labor movement and with being responsible for the 
state’s purchase of “horses to ride down labor men.” Otto 
Thum, Denver’s commissioner of property, and President 
John McLennan, of the Colorado district of the United Mine 
Workers of America, also made addresses of welcome to the 
visiting delegates. The real figure of the convention was 
Charles H. Moyer, president of the Western Federation. 
His long biennial report was concerned chiefly with the sug- 
gestatlon of amalgamating the Federation with the United 
Mine Workers and with denunciation of the seceding fac¬ 
tion at Butte. He blamed the loss of the strike at Bingham 
Cafion to the refusal of the members of the Brotherhood of 
Locomotive Engineers to leave their engines. He urged a 
Federal law establishing the rights of laborers to organize, 
and another law penalizing corporations that compel sur¬ 
render of membership in labor organizations as a prere- 
ciuisite to employment: he requested state legislatures to 

pass stringent measures controlling the dust nuisance in 
mines, and preventing the blacklist and association-card 
practices; he indorsed William B. Wilson, secretary of labor; 
he advocated cooperation with the U. S. Bureau of Mines, 
especially along lines of safety work; he proposed that min¬ 
ing students be taught the principles of unionism so that 
they may become understanding mine managers or superin¬ 
tendents. James Lord, president of the mining department 
of the American Federation of Labor, spoke on conditions 
in the southern Colorado coal districts and in Butte. A com¬ 
munication was received from the Webb City local union 
requesting aid in organizing that district. President Hoage, 
of the Denver Trades and Labor Association, reported that 
his organization had received a letter from the seceding 
members at Butte, and added that his “members could not 
rise to their feet fast enough to vote to throw the com¬ 
munication in the waste basket.” 

BUTTE—July 23 

The Bnllwhaeker Copper Co. is threatened with receiver¬ 
ship proceedings by some minority shareholders, who say 
they cannot understand why the company is losing money 
on its operations while a set of lessees who worked the 
property for a year or two made a lot of money. The prop¬ 
erty was shut down about 10 days ago, and it was announced 
that “it was unavoidable from the fact that a point in de¬ 
velopment and blocking out of ore has been reached where 
more machinery is absolutely necessary.” Announcement of 
the possible receivership proceeding was made on the local 
stock exchange, and it was disclosed that Patrick Clark, of 
Spokane, president and one of the largest shareholders of 
the company, has advanced more than $100,000 to the com¬ 
pany for building the mill and the present leaching plant, 
which had been officially credited with being a success. On 
the strength of this report and the profitable operations by 
former lessees, owners of mineral ground in that section of 
the district have been holding their claims at fabulous prices. 
It has been claimed that Bullwhacker copper was produced 
at a cost of 6 to 10c. A shipment of 52,000 lb. of Bullwhacker 
copper, 99.95% pure, has been made to Germany. 

The Butte Mine Workers’ Union—At a meeting July 20, 
William O’Brien and Mucky McDonald, the temporary presi¬ 
dent, were placed in nomination for president, to be voted 
upon Aug. 10. At the mass meeting held Sunday, July 19, 
a constitution and bylaws were adopted. The constitution 
provides that the election of officers shall be by voting ma¬ 
chines. Each nominee for any salaried position shall have 
the privilege of selecting his own judge and clerk at the 
last meeting for nominations, but in no case shall there be 
more than 14 judges and clerks. The Butte Typographical 
Union, which offered to bring about an arbitration of the 
differences among the miners’ organizations, was advised 
that the new union appreciated its good offices, but that It 
could not accept the offer, as there was nothing to arbitrate. 
At the mass meeting various clauses of the new constitution 
and bylaws were warmly discussed. Foremost among them 
was the question as to whether or not the new union should 
enter into any contract with the employing companies. It 
was suggested that the contract between the Anaconda com¬ 
pany and the old union, which expires June, 1915, should be 
repudiated as having been entered into in violation of the 
bylaws of the old union. Other suggestions were to the 
effect that the contract should be lived up to. Finally, it 
was agreed that the bylaws of the new union should declare 
against any contract being entered into in the future with 
employing companies or individuals. 

Senator Clark Instituted Suit in the Federal Court In 
Butte last week against the Butte & Superior for an In¬ 
junction and accounting, after a two years’ attempt to settle 
out of court. Senator Clark, or, rather, two of his com¬ 
panies, the Clark-Montana Realty Co. and the Elm Orlu 
Mining Co., are owner and lessee of the Elm Orlu mine, a 
property lying south of and adjoining the western portion 
of the Black Rock mine of the Butte & Superior Co., both 
claims being located on the Rainbow lode. According to the 
contentions of- Senator Clark’s engineers the vein has a dip 
to the north, and in its descent into the earth enters the 
Butte & Superior ground, and the latter company has been 
mining on that portion that lies within a vertical plane of 
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the Elm Orlu east and west end-lines. When the question 
of ownership first arose, the opposin§: interests got together 
and agreed to let the controversy be settled by a group of 
engineers. These have been at work on the problem for 
two years. Prom time to time there have been rumors as 
to what the engineers were finding, these rumors usually 
being that the contention of Senator Clark was correct, but 
a few weeks ago head officers of the Butte & Superior and 
Senator Clark met with their engineers in Butte, for, as 
was stated, a final settlement on the report and the recom¬ 
mendations of the engineers. After a few days the confer¬ 
ence dissolved; Senator Clark left for Europe and the Butte 
& Superior officers returned to the East. It was announced 
that terms and details of the settlement were not to be 
given out, but that the two coihpanles would continue their 
amicable relations in a neighborly way. The injunction suit 
following a few days later therefore came as a surprise. 
Since the beginning of the controversy the disputed orebody 
has not been disturbed, the Butte & Superior company hav¬ 
ing confined its mining operations to the eastern portion 
of the property. Senator Clark’s appearance as a plaintiff 
in a mining litigation is a novelty, as In many controversies 
extending over a period of years he has been on the de¬ 
fensive. [According to some reports this is merely a friendly 
suit, and according to others, the matter was settled finally 
out of court.—Editor.] 

DULUTH—July 25 

The Nninber of Men Employed this Year in the mines is 
estimated at less than one-half that of 1913, probably only 
one-third. The Virginia district has probably the largest 
proportion, due to the Oliver, company’s employing a total 
of 1600 men there, of whom 1200 are at the Alpena mine, 
where removal of the ore is being pushed. 

Plchands.Mather &. Co.’s «First Aid” Contest was to be 
held at Hibbing, July 25, teams to compete from each of 
that company’s 12 mines on the range and the winning team 
to go to the similar contest held at Ishpeming, Mich., in 
August, under the auspices of the Lake Superior Mining In¬ 
stitute. 

At Dnlnth about 2600 Cars of Ore Per Day are being re¬ 
ceived, 1600 of which come to the Great Northern and the 
balance to the Missabe docks. In addition, the Iron Range 
is handling 900 cars per day at its Two Harbors dock and 
from 100 to 150 cars per day from the Cuyuna range are 
being received at the Soo Line and Northern Pacific docks in 
Superior. 

The Tod-Stambangh Co. is negotiating for a lease on the 
Great Northern Ore Company’s Dean mine, which indicates 
that the policy of the latter company, after the option of its 
lease to the Steel Corporation, will be to lease its properties 
to other operators as well as to operate some itself through 
its mining subsidiary, the Arthur Iron Mining Co. It is not 
anticipated locally that the Great Northern operations will 
effect any material change in the open ore market after the 
withdrawal of the Steel Corporation, Jan. 1, 1915. 

It Is Stated that the Oliver Iron Mining Co. will soon re¬ 
quest bids for stripping the South Agnew Mine, at Hibbing. 
All survey and preliminary work has been done at the prop¬ 
erty. On the several tracts of land known as the Higgins 
Estate properties, near Gilbert and McKinley, the Oliver has 
developed two large orebodies, one estimated at 3,500,000 tons 
and the other incomplete as yet. The Oliver company buys 
the property on a basis of 10c. per ton for all developed 
ore, it having heretofore owned one-half interest in the 
fee with the Higgins Land Co. Part of the deposit can be 

stripped. 

Realising that any Change In the Labor Situation is un¬ 
likely for the remainder of the season, the migration to the 
wheat fields of Dakota has set in somewhat earlier than 
lieretofore, much to the relief of the Mesabi Range authori¬ 
ties, and 400 to 500 men daily are leaving Duluth, westward- 
bound. A peculiarity of the present slack period is the fact 
that the 1913 scale of wages has been generally maintained, 
although slight cuts have been made in some Instances. In 
fact, the demand for cheap labor, at $2 to $2.50 per day, ex¬ 
ceeds the supply, due to the fact that the men prefer to 
await the high wages paid in the wheat belt after August 1. 

Steel Corporation la Opening Ten New Properties prepara¬ 
tory to maintaining its Mesabi production after the first of 
next year, when the lease of the Hill ore lands expires. One 
of these, the Leonidas, near Eveleth, will be the biggest un¬ 
derground mine yet developed on the Mesabi range. It has 
been estimated that the orebody contains close to 20,000,000 
tons. Mining will be from a steel and concrete shaft, 400 ft. 
deep. Other large underground properties will be the Duncan, 

at Chisholm, and the Philbln, near Hibbing. The Steel Cor¬ 
poration’s new mines also will include the Minnewas, Sulli- 
van, Wanless and Prindell, in the Virginia district; the Vivian 
and Graham, near Blwablk, and the Dean, near Buhl. The vari¬ 
ous properties opened in the Hill lands will, after Jan. 1 next, 
be operated by the Arthur Mining Co., a Great Northern sub¬ 
sidiary. This company already is developing mines in tracts 
surrendered by the Steel Corporation heretofore, and by the 
opening of the season of 1915 it will be prepared to produce 
extensively not only from the workings now under Steel Cor¬ 
poration control, but from deposits it is Itself making avail¬ 
able. Considerable shipments will be made the present year, 
ir fact. Some of the Arthur company’s properties are the Hill 
Annex, Smith and Dunwoody. 

A Resume of Work on the Cuyuna shows that but three 
mines are shipping their production, the Kennedy, Armour 
No. 2 and Cuyuna-Mille Lacs. It was announced that the 
Rowe pit and the Ironton shaft would begin shipping by 
July 1. The Pennington and Thompson pits are still idle, 
as are also the Armour No. 1 and Meacham shafts. No 
rnnouncaments of activity at these properties have been 
made. The above lists all the North range producers. Of 
those companies not yet at the producing stage, the Duluth- 
Brainerd Iron Co. is now drifting on the 150 level to the 
ore, a distance not exceeding 100 ft. The new "Croft” shaft 
at Crosby has been located. A temporary shaft will be 
put down 400 ft. north of the main shaft, to be later con¬ 
verted into a timber shaft. The Northern Pacific Ry. will 
serve this operation, but as the Soo Line crosses the prop¬ 
erty it is likely that Soo Line tracks will be used. Jones & 
Laughlin are still drilling on the Feigh lands, adjoining 
the Pennington pit. Their option expires soon and they 
will no doubt lease the property, as there is a large tonnage 
in it. 

On the South range the Wilcox shaft is nearing ore. 
Preparations were made at this shaft for a struggle with 
quicksand immediately above the orebody, as the drill 
samples had indicated the presence of quicksand. In sink¬ 
ing, however, only a mixture of sand and clay, mostly the 
latter, has been encountered. The Inference is that in the 
churn drilling practically all the clay was churned out with 
the water, leaving only the heavier particles of fine sand to 
come up in the samples. The Bralnerd-Cuyuna shaft, in 
the city of Brainerd, is sinking steadily, although a consid¬ 
erable volume of water has been encountered. The Barrows 
mine is not producing, although the pumps are kept at 
work. No announcement has been made as to the future 
of this South range pioneer, recently relinquished by M. A. 
Hanna & Co. The Adams shaft continues to stockpile its 
daily production, having now on hand probably 5000 tons. 
Much interest is being displayed in the district in regard 
to the proposed electric car line from Minneapolis to Brainerd 
via Anoka, St. Francis, Ogilvie, Onamia and the Mllle Lacs 
lake country, thereby opening a large area of possible min¬ 
eral-bearing land tributary to Brainerd. 

IRON MOUNTAIN, MICH_July 24 

In the Felch Mountain District, northeast of Iron Moun¬ 
tain, principal point of the Menominee range proper, George 
A. St. Clair, of Duluth, and associates have undertaken ex¬ 
ploratory work. Two diamond drills are employed. Little 
had been done in the locality for years. The present work 
is in the vicinity of the Calumet mine, a Plckands-Mather 
property, which has been idle for several years. Iron Moun¬ 
tain has been exceedingly quiet for several years so far as 
exploration or new development is concerned. 

IRONWOOD, MICH_July 25 

The Wakefield Mine is a new shipper in the Lake Superior 
region. This property of M. A. Hanna & Co. lies south of 
the village of Wakefield, on the Gobeglc range. It is an 
openplt, the ore mined by steam shovel. The deposit was 
discovered by Senden Rose, geologist and mining engineer, 
of Marquette, who was attracted by the formation; although 
the tract is well south of any mine previously developed 
in the Wakefield district, he decided to conduct exploratory 
work. An option for a lease was procured from the Kewee¬ 
naw Association, of Boston, owner of the fee, and a drill 
was put into operation. Ore of excellent grade was en¬ 
countered at slight depths below the surface, ranging from 
30 to 70 ft. Subsequently it was determined the deposit was 
of large proportions. The option was exercised, and, in 
turn, the lease was transferred to the Hanna company on a 
royalty basis. The work of development was started last 
year. A large area has been stripped and production is now 
in progress. This is the first real steam-shovel mine in 

Michigan. The Balkan at Alpha near Crystal Falls will be the 

second of these. 
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ALASKA 
ALASKA TREADWELL (Juneau)—Two mills handled 

79,254 tons In June, producing |214,450 total gold. 
ARIZONA 

Cochise County 
BLACK DIAMOND (Gleeson)—Phelps-Dodge company re¬ 

ported to have taken bond and lease on old Black Diamond 
mine. Estimated several thousand tons of ore on dumps 
that can be treated at Douglas profitably. Ores carry 2^4% 
copper and about 7 oz. silver. 

TOMBSTONE CONSOLIDATED (Tombstone)—Phelps- 
Dodge taken over control by securing at foreclosure sale for 
$500,000. Previously had acquired practically all claims 
against company, including notes of $1,500,000 face value. 
Unconfirmed report that Phelps-Dodge will -install great 
pumping plant next spring; probably will not. Old company 
demonstrated that property had one of the largest inexhaust¬ 
ible reservoirs of water known in mining; popular supersti¬ 
tion that direct connection with Pacific Ocean exists. At one 
time 10,000,000 gal. per day was pumped. 

Gila County 
WARRIOR (Miami)—Shipping about 100 tons 6% copper 

ore El Paso dally. Considerable development being done at 
property. Probable shipments will be materially Increased 
if copper reaches stronger price. 

GILA CANYON COPPER (Christmas)—Star churn drills 
being brought in to develop ground. Property shipped con¬ 
siderable ore in past from shallow workings. Intention of 
management to prospect ground thoroughly with drills in 
next 12 months. 

CHRISTMAS (Christmas)—Reported mine to be sold at 
receiver’s sale In near future. Property is owned by Devel¬ 
opment Company of America, which purchased from Saddle 
Mountain Mining Co. After paying off debts new company 
expended about $275,000 in development work and produced 
in 1907, 1,751,264 lb. copper, besides some gold and silver. 
Mine developed to depth of 850 ft., with about 16,000 ft. of 
work, which opened up ore estimated by management at 
400,000 tons. 

ARIZONA COMMERCIAL (Globe)—Drift being driven on 
1200 level to connect with Old Dominion’s Gray mine at 
same level. Now nearly 400 ft. in; less than 1500 ft. remains 
to be driven. Drift being driven from Gray side to meet It. 
Superintendent Boyd expects connection next October. Drift 
will drain Arizona Commercial; may be used to haul ore to 
Old Dominion. No stoning will be done until connection is 
made; all ore now shipped is produced by development 
work. Development continues to reveal greater reserves 
good commercial ore. 

IRON CAP (Globe)—Because present low price copper. 
Iron Cap devoting more time to development; slightly re¬ 
duced force. Last month shipped only 14 cars ore El Paso; 
this month probably will fall below that figure. No overhead 
expense, such as pumping, and management thinks better 
policy to keep shipments down until copper reaches stronger 
price; for present will mine Just enough to pay slightly in 
excess of expenses. Orebody on 800 opened for about 300 
ft. eastward from shaft and development drift being driven 
west from shaft at distance of 1.60 ft. begins to show vein 
matter with heavy iron content and some copper. General 
Manager Woodward says expects soon to enter commercial 
ore in this drift. Iron Cap building wagon road from county 
road to property. 

INSPIRATION CONSOLIDATED (Miami)—Hoisting and 
compressor machinery being Installed at rapid rMe. One 
Nordberg compressor of aoOO-cu.fU capacity already in 
operation and another, Ingersoll-Rand, now being set up. 
Thlb machine will compress 1325 cii.ft. free air per min. to 
1000 lb. for underground haulage. All these machines are 
cross-compound, two-stage, with driving motor between. 
Synchronous motors used to Insure as far as possible drive 
of uniform speed. C. V. A. Reed, in charge of erection of 
Nordberg compressor, now engaged assembling main hoist, 
also Nordberg. Work started on concreting 5,000,000-gal. 
reservoir. Entire reservoir to be concreted, reinforced with 
Clinton fabric. Presents unique problem In ferro-concrete 
construction, as sides are all sloping, with the two ends 
semicircular. 

SUPERIOR & BOSTON (Globe)—Company shipping 70 
tons copper ore El Paso dally, fines running about 5% 
and coarse ore from 9 to 10%. Orebody to east increasing 
in volume dally and Superintendent Tinker expects within 
another month to be shipping up to normal capacity of 100 
tons dally. On 600, where vein was again encountered be¬ 
yond the Quo Vadls fault, good ore now being stoped, and 
if conditions are similar to those farther west should be 
good body of ore there between 600 and 800 levels. For that 
reason 800 drift is being driven eastward to pick up ore- 
body at the point where It was encountered on 600. Another 
200 ft. must be cut before 800 drift reaches point sought; 
should be completed within six weeks. Pace of east drift 
on 1000 level still about 75 ft. from Quo Vadls fault, being 
driven in footwall; no crosscutting will be done until fault is 
reached. If ore in any quantity is developed in eastern 
part of property another shaft will have to be sunk about 
2000 ft. eastward from McGaw shaft. Company has installed 
hydraulic ram that Is pumping back 150,000 gal. of the mine 
water dally Into storage tanks at shaft, 85 ft. above. An¬ 
other to lift water for various domestic purposes to point 
250 ft. above will soon be Installed. 

Mohave County 
SOUTHWESTERN COPPER (Yucca)—Timbers begun to 

arrive at station. As soon as they reach mine, sinking will 
be resumed on shaft. 

GOLDEN GEM (Cerbat)—Mine being unwatered prepara¬ 
tory to extensive development work under direction O. P. 
Keuncer, Los Angeles. 

COPPER GIANT (Hackberry)—Tests made on reground 
concentrates by Minerals Separation company show excellent 
possibilities. Reported that milling plant Is to be erected 
soon. Coarse concentration will follow some usual method, 
only reground tailings being treated by flotation. 

Pinal County 
NEWBURY (Price)—Reported work will be resumed 

within next 30 days .Large amount of water to be pumped. 

CALIFORNIA 
Amcdor Corrsty 

PLYMOUTH CONSOLIDATED (Plymoulh:—Ectv . cr- 
pected to go into commiscica ia Augi..;;. 

CENTRAL EUREKA (Sutter Creek)—Twenty stamps 
dropping on good ore recently developed on lower levels. 
Shaft repaired and development in progress in addition to 
regular mining. 

TREASURE (Amador City)—Ore of good grade disclosed 
in lower levels. Mine an old producer reopened about two 
years ago under management of E. S. McCurdy. Develop¬ 
ment carried on in spite of many obstacles. Indications are 
now that theory of persistence of veins at depth has been 
proved. 

Butte Couuty 

OPHIR GOLD DREDGING CO. (Oroville)—Old Nevada 
dredge out of commission for some time has been robbed of 
large quantity of amalgam; man named Murphy arrested. 
Company intended to dismantle dredge and clean up sluices 
at same time. 

Eldorado Couuty 

MONTEZUMA (Nashville)—Development in progress by 
representatives of Plymouth Consolidated Gold Mining Co., 
Ltd. 

SHAW (El Dorado)—Electric power being Installed. Cur¬ 
rent will be brought in over two-mile pole line from Western 
States Gas & Electric Co. 

TREADWOOD SYNDICATE. LTD. (London)—A twelve- 
drill, two-stage air compressor and other equipment in¬ 
stalled; arrangements made to open new ground in Oro Pino 
mine. 

Imperial County 

IMPERIAL VALLEY GYPSUM CO. (Holtvllle)—Prepara¬ 
tion being made for Installing plant to work gypsum deposit 
situated east of Holtville. Water being developed on prem¬ 
ises. 

Inyo County 

W^ILSHIRE BISHOP CREEK (Bishop)—Mine unwatered 
in one week. Last year it required ten weeks. Difference in 
time due to improved methods. Development and ore extrac¬ 
tion begun. Timbers being hauled for cyanide plant con¬ 
struction. All machinery is on ground, except tube mill at 
Bishop, ready for wagon haul. 

LORETTA (Coaldale)—Main shaft down over 1600 ft., 
water encountered. Probable shaft will be sunk to 1700 ft. 
point before crosscutting. Schwab interests developing prop¬ 
erty and if operation follows development, 55-mile railroad 
to Coaldale will be necessary. If orebodies are proved and 
mine successfully operated this should make Important cop¬ 
per-mining camp. 

ST. IVES (Bishop)—Mark Matthews and others of Tono- 
pah have secured two-year lease and purchase option on this 
mine in Chicago district. Stated 350 tons of ore on dump 
and 500 tons in sight underground. Shaft down 200 ft. and 
6-ft. vein is said to carry medium-grade ore. Pipe line 1100 
ft. long will be laid to bring water from spring; 7-ton Tet- 
rault mill will be installed. 

Lake County 

UKIAH ASBESTOS MINING CO. (Ukiah)—New company 
organized to mine asbestos near Mendocino County line. Offi¬ 
cers and directors are C. A. Miller, president; J. W. Waid, 
secretary; F. O. Taylor, treasurer; A. Beamer, general man¬ 
ager; T. L. Clark, director. 

Modoc County 

MODOC (Hlghgrade)—Three carloads ore ready for ship¬ 
ment. One to Selby, one to Kennett, one to Thompson; total 
shipment, 45 tons. This is for purpose of sampling and as¬ 
certaining best method of treatment. Ore is blocked out in 
mine. Vein Is 7 ft. wide and shows good Indications of per¬ 
sisting with depth. Order given for 25,000 bd.ft. lumber for 
construction of ore bins. If sampling and treatment of ore 
shipped warrant, reduction plant will be built on property. 
N. E. Guyot, manager. 

Nevada County 
RED LEDGE (Washington)—Mine bonded to New York 

men. W. F. Meeks directing preparations for development. 
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Property has been successfully operated on small scale with 
tunnels and small mill. 

GOODWIN (You Bet)—Reported Anti-Debris Association 
will stop hydraulic mining, because of turning muddy water 
into Bear River. Town of Auburn gets water supply from 
Bear River. 

Plumas County 
CAMERON (Seneca)—This gravel mine bonded to Mr. Gil¬ 

mer, Utah. > Development on this property was first to tap 
channel on north fork of Feather River. 

Shasta County 
MOUNTAIN COPPER CO. (Keswick)—Installation of ma¬ 

chinery in new concentrating plant in progress. Develop¬ 
ment in Hornet and Iron Mountain mines proceeding along 
normal lines. Large deposit of concentrating ore been de¬ 
veloped in Iron Mountain. 

REID (Redding)—Andrew Goodrich, foreman, and Joseph 
Garcia, miner, killed by blast at bottom of shaft July 17. 
Harvey J. Sallee, superintendent, escaped with Injuries, 
though only 7 ft. up ladder when blast was fired. Bodies 
of Goodrich and Garcia torn to pieces. Men were lighting 
fuses of 17 holes and had difficulty in finding last fuse. No 
details of accident received. 

Sierra County 
BELLEVUE (Downleville)—Bellevue Mining Co. has com¬ 

menced 3000-ft. tunnel from point in main tunnel of drift 
mine on Glbsonville ridge to tap channel higher in ridge and 
work ground near old Thistle shaft, where gravel was rich. 

SIERRA-POORMAN (Downleville)—Winze at depth of 35 
ft. just encountered 4%-ft. vein carrying high values in free 
gold and arsenical sulphiJes. Knobs of gold protrude from 
pieces of solid sulphide, while broken and decomposed parts 
of ledge pan gold freely. Mrs. H. T. Bragdon of Oakland 
Is principal owner. 

Siskiyou County 
AIKEN (Oak Bar)—Profitable season closed and hydraulic 

elevating plant removed and installed at upper end of pit, 
ready for fall water-supply. 

Trinity County 
ASBESTOS CLAIMS located on east fork of Trinity River, 

near old mining town of Cinnabar, 18 miles northeast of 
Carrville, by Ben and Amos Johnson of Castella, 

Tuolumne County 
APP (Jamestown)—Five stamps put in commission. Prin¬ 

cipal work being done is cleaning up 60-stamp mill and re¬ 
timbering collar of shaft. Alex. Chalmers of Lightner mine 
is managing property. 

COLORADO 
Custer County 

HECTOR MINES DEVELOPMENT CO. (Westcliffe)—Com- 
any formed to take over Hector group adjoining old Bassick 
mine. Erection 50-ton cyanide plant to be started at once. 
Robert S. Billings, manager; J. F. Brazelton, assistant. 

Park County 
LONDON MINE—This property, opened in 1872, on London 

Mountain, seven miles west of the town of Alma, has now been 
absolutely idle for two years. For some years operations have 
been only spasmodic. In the minds of most persons who 
have not given special study to this mine, it is supposed to 
be in or along the London fault; but this is an error, as the 
London vein has apparently no genetic connection with the 
fault nor is it in the fault. The mine produced, for years, 
from a much faulted vein that was traced and stoped clear 
through the mountain. The theory propounded some time 
ago to the effect that oreshoots do not cross water courses 
appears to hold good in this case; for extensions of the 
London vein in both directions have been practically value¬ 
less. All mining heretofore has been through two main 
adits, one being driven from the north side of the mountain, 
the other from the south side and about 300 ft. lower. 
Development at greater depth is required before production 
can resume. It is feasible to drive a new adit much lower 
from the south side of the mountain but it would certainly 
be deadwork for a long distance. One scheme that has been 
proposed is to drive a crosscut from the eastern side of the 
mountainfi but this would be nearly a mile long in hard 
granite most of the distance. The last operations were con¬ 
ducted under a i)eculiar lease in which one-half interest was 
held by the owners of the property, the remainder by John 
M. Kuhn and John H. Singleton, of Alma, with Mr. Kuhn as 
superintendent. These operations were successful, from a 
financial standpoint, but they did not provide for continued 
activities since, during the life of the lease, no development 
was attempted. At present, therefore, the mine is worked 
out clean. Any sort of development now is prevented by 
lack of harmony among the owners—the Story, Jewett and 
Packard estates. It seems there are two factions with con¬ 
trary notions concerning the conduct of this great group. 
Lessees will not undertake expensive methods of opening the 
mine at new depth nor will the owners. 

San Mlgnel County 
CLOUDBURST ABOVE TELLURIDE, July 27, resulted in 

flood which broke dam, partly wrecked 15 business blocks in¬ 
cluding 100 buildings, drowned two people and rendered 60 
families homeless. Damage estimated at $300,000. 

Teller County 
THE RAINFALL IN JULY has been excessive, the heav¬ 

iest on record In the district, over 9 in. Lower levels of 
many mines are accumulating surface water faster than it 
drains away; much inconvenience results. 

DRAINAGE TUNNEL—Tracks finished to breast and tim¬ 
bering completed. Work of actual driving will commence 
at once. 

ALTMAN WATER COMPANY—Property of this company 
which supplies most of larger mines and mills with water 
from pumping plant at Grassy sold to private interests. H. 
L. Shepherd, of Cripple Creek, is new manager. 

District of Columbia 
THE FRENCH BILL, validating phosphate locations 

terms of which are given on p. 208, this issue, was passed 
on July 23, by House, and is now before Senate. 

WORK IN NORTHERN MEXICO is not distinctly urged 
by State Department, but mine operators, questioning those 
Interested in Mexican affairs find in them distinct disposi¬ 
tion to recommend resumption of operations. Impression 
given to mine owners lately visiting department, that if they 
can arrange matters with General Villa to secure protec¬ 
tion for themselves they will probably be in fairly satis¬ 
factory position to go ahead without being disturbed. 

MICHIGAN 

Iron 
ASHLAND (Ironwood)—Working force at this property 

increased to 200 men and all ore mined will be shipped. 
Company has sold 225,000 tons for delivery this year. 

I BAKER (Iron River)—Corrigan, McKinney closed this 
mine on order from head office in Cleveland. About 200 men 
were employed; good deal of ore shipped this season; great 
deal still in stock. 

NEWPORT (Ironwood)—About 150 men were added to 
underground force, bringing total up to about 1000. Large 
ore sales have been made and all ore in stock with daily- 
hoist will be sent out this summer. 

JONES & LAUGHLIN (Ishpeming)—Shaft which com¬ 
pany is sinking at Iron Mountain Lake, three miles south of 
Ishpeming, is down 200 ft. and -will have to go to 660 ft. 
Ore will be encountered at about 100 ft. from the shaft. 
Shaft is 10 ft. 4 in. by 12 ft. 4 in. inside timbers, concreted 
for 30 ft. below' collar. Little water encountered thus far 
in spite of fact that shaft is within few feet of lake; no 
trouble is anticipated, as ground is tight. Only 6 ft. of sand 
on surface and shaft will be in rock entire distance. Com¬ 
pany has 10 forties and expects to locate other orebodies in 
addition to ones found, by drilling. Several operating mines 
in this territory number of years ago but little done there 
in 20 years. Most of men to be laid off at Lake Angellne 
mine w'hen that property is closed for good in December 
will be given employment at company’s new property. 

DAVIDSON (Iron River)—Important suit involving this 
newly-developed and valuable iron property under advise¬ 
ment in the circuit court for Iron County, Mich., .ludge R. C. 
Flannigan presiding. Mine opened and being operated by 
Davidson Ore Co. There is Involved in outcome, validity of 
lease under which this company has possession. Anzetin 
Mtynarezyk, Polish clergyman, formerly of Iron River and 
latterly of Ohio, is plaintiff. Defendants are Constancy, 
Zygmunt and Rosalie Zyskowski, Frank Jackson, Molly 
Erickson and Michael Gleason, all of Michigan. Suit is com¬ 
plicated piece of litigation; history may be summarized as 
follows: Mtynarezyk became owner of tract in May, 1891, 
by purchase from Edwin Honneywell, holder of the patent 
Issued by the United States Government, and in .August, 
1895, he conveyed it to Constancy Zyskowski, reserving min¬ 
eral rights. Plaintiff left region and in 1908 received from 
Zyskowski letter in which he was asked to quash reserva¬ 
tion of mineral rights. He did so for $25. Some months 
previous Michael Gleason had procured an option to explore 
the land. Ore was encountered, and in October, 1908, Glea 
son assigned option to Gleason Exploration & Mining Co., 
of w'hlch he is large stockholder. Provided as condition of 
assignment that company should pay to Gleason 3c. per 
ton on all ore mined and shipped. Option exercised in Feb¬ 
ruary, 1909, when there formally was issued to company 
lease calling for payment of a royalty of 15c. per ton, of 
which Zyskowski family was to receive 12c., Frank Jackson 
l%c. and Molly Erickson l*^c. Gleason company in turn 
gave to Frederick N. Beegle, trustee, representing Davidson 
Ore Co., an option providing for further exploration of tract. 
Second option was exercised in June, 1910, on which date 
there was Issued to Trustee Beegle a lease, under terms of 
which there was to be paid to Gleason company $15,000 and 
royalty of 35c. per ton, together with the royalty of 15c. 
as previously set forth. Plaintiff asks that relinquishment 
of mineral rights be set aside, leases annulled and he be 
free to do with mining rights what he pleases* alleges re¬ 
linquishment was procured through fraud, it having been 
represented that reservation constituted hindrance to sale 
and that no ore existed. Set forth in defence that Mtyna¬ 
rezyk never was real owner of land; acted only as agent 
In acquiring tract from Honneywell, and money with which 
purchase was made was furnished by Zyskowski. When 
Michigan mines were assessed for state tax commission by 
James R.. Finlay, in 1911, Davidson was listed as containing 
two million tons of ore, shown by diamond drilling. No 
doubt deposit is materially larger than indicated by ex¬ 
ploratory work. Mine well developed by Davidson company 
and provided with fine equipment. Is producing and ship¬ 
ping. 

MINNESOTA 

Cuyana Range 

THOMPSON (Crosby)—Openplt will begin shipments July 
27, being second new Cuyuna Range pit to'ship this year. 

PENNINGTON (Crosby)—Shipments started recently. Re¬ 
quired minimum of 100,000 tons will be shipped, from pres¬ 
ent outlook. 

CROFT (Crosby)—Contracts for erection of dry, boiler 
house and other mine buildings, aggregating $25,000, let to 
W. B, Shaver, Virginia, Minn., work now under way. 

IRON MOUNTAIN (Crosby)—Company has closed deal 
with Eastern Interests which will take over its property 
with royalty advanced from 35c. to 75c. Advance payment 
of $50,000 said to be Included. Ore is high in manganese, 

DULUTH-BRAINERD (Crosby)—Ore encountered July 15 
160 level, 120 ft. from shaft. Company states that drift 
samples thus far have overrun drill-hole samples materially. 
First two samples analyze 36.75% mananese, 22.91% iron and 
40.38% manganese and 19.56% iron, being somewhat superior 
to average of Cuyuna-Mille Lacs high-grade manganlferous 
ores. 
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Meaabt RanKe 

TWO BIG CENTRIFUGAL. PUMPS are removing water 
from Carson Lake; water being pumped Into ditch which 
conveys It to Kelly Lake. Lake level already lowered 8 ft. 
The head of the lake Is underlain with large deposit of ore 
which could not be recovered unless water were pumped 
out. Lake has been used as dumping ground for waste 
sands for several years. 

ARTHUR IRON MINING CO. (Coleraine) — Contract 
awarded to A. Guthrie & Co., St. Paul, Minn., for stripping 
property on western Mesabl, near Coleraine. 

OSTERBERG & JOHNSON (Blwablk)—Large deposit ore 
found by diamond drills In Sect. 10, 100 ft. below surface. 
Drills are being moved to another part of property to prove 
up extent of deposit. 

MINORCA (Virginia)—Plckands-Mather Is dismantling 
No. 4 shaft. Tracks, machinery and all other equipment be¬ 
ing removed and mine will be abandoned. Other shafts of 
property will continue to operate. 

WEBB (Hlbblng)—Mine flooded last week when heavy 
rainstorm passed over Mesabl range. Shaft and levels filled 
with water In a short time, pumps being unable to handle 
heavy flow. No effort being made to remove water and re¬ 
ported that mine will be Idle balance of season. 

INTERSTATE IRON CO. (Grand Rapids)—Dredge which 
this company has been operating to strip large piece of ore 
land on extreme western Mesabl has not proved success; 
will probably be abandoned. The “mud hen,” as it was 
termed, worked all right in sand, but trouble came when 
boulders and stumps were encountered. At times entire day 
would be lost removing debris from pipe lines. Costs have 
been loW In some kinds of ground, but extremely high in 
others. Dredge Is not being worked now. 

Vermilion Range 
NORTH AMERICAN (Tower)—Sample shipment 25 tons 

made for chemical analysis and test; said to be copper quartz; 
expected by those Interested to analyze as much at 11% cop¬ 
per. Included in shipment were 30 sacks from the "gold- 
graphite” vein. This Is first public announcement that mine 
has encountered copper, although discovery of gold, iron and 
graphite has been heretofore noted.—[Another layer added to 
the famous pousse caf6.—Editor.] 

MONTANA 

Granite County 
ROYAL BASIN MINING CO. (Maxvllle)—Electrification 

mine and mill equipment progressing steadily. Contract Just 
let for construction of pipe line to bring waters of Boulder 
Creek to site of proposed power plant, about four miles from 
mines. Pipe line will be of wood-stave construction, 7 ft. 
In diameter and one mile long. 

Sliver Bow County 

BUTTE & SUPERIOR COPPER CO. (Butte)—Monthly re¬ 
port covering operations of oil flotation plant during June 
was filed with clerk of court In compliance with order made 
last November In suit of Minerals Separation Co. According 
to report, 26,258 tons were treated by dotation at $3.75 per 
ton of concentrates produced. Latter were valued at $27.27 
per ton, f.o.b. company’s mill. 

NETTIE (Butte)—Unwaterlng shaft of this property of 
the Anaconda company, two miles west of Butte, Is proceed¬ 
ing rapidly, and Is now down to 350-ft. level. Mine Is 540 
ft. deep. It Is expected that this work will be completed In 
three months. Shaft will then be sunk and although geolog¬ 
ically there is small possibility of obtaining commercial cop¬ 
per. It Is believed that chances of opening zinc ore are good, 
as this has been the case, with depth, with other sliver mines 
In Butte. 

BUTTE MAIN RANGE (Butte)—Plans perfected to re¬ 
sume operations at pronertles of this company, closed down 
about 12 years ago. Claims are In the eastern portion of 
Butte district, cover area of 45 acres patented ground. In¬ 
cluding old Slnbad with shaft 716 ft. deep. Crosscutting 
will be started from 500-ft. level, followed by sinking or 
raising on any ore encountered. Recent development on ad¬ 
joining properties of East Butte, Rainbow Development, 
Tropic and others having proved continuation of vein system 
of Anaconda hill toward eastern section of district, com¬ 
pany feels justified In resuming on<»ratlons and starting ex¬ 
tensive development work, for sum of $50,000 bas b“en 
raised among chief owners. Work l.s In charge of Superin¬ 
tendent Pat Sheehan. 

EAST BUTTE (Butte)—Compalgn of expansion Inaugu¬ 
rated by company slnc'! nurchase of PHtsmont properties Is 
watched with considerable Interest, inasmuch as results In 
deeper levels will materially affect other mlnos depending 
on what lower levels show. This refers to pronertles such 
as Davls-Daly, Tuolumne, Pilot-Butte and others Develop¬ 
ment work In East Butte now proceeding on 1500-ft. level, 
lowest point In mine, comparatively shallow depth for Butte. 
Hand In hand with underground development work, company 
has carried on extensive and costly Improvements of surface 
nlants which will permit doubling present output of 1,000,000 
Ib. per month as soon as the price of copoer makes such 
increase profitable. Not likely question of dividends will be 
considered until $500,000 owned by company account of 
Plttsmont purchase Is liquidated. June was record breaker 
In production, which amounted to 1,215,323 lb. In addition 
company produced 25,190 oz. sliver and 287 oz. gold. 

NEVADA 

Churchill County 

MERGER (Jessup)—Car of ore assaying $60 recently 
shipped Hazen sampler; 200-ft. shaft being sunk. 

Clark County 

BOSS GOLD MINING CO. (Goodsprlngs)—High-grade gold 
ore discovered In winze being sunk from upper Boss tunnel. 
Car of this assaying $350 per ton ready for shipment. De¬ 
velopment work under way for several months and good 
tonnage gold and copper ores developed. 

Elko County 

ELKO PRINCE (Gold Circle)—Option reported as held 
by English company is really held by Goldfield Consolidated, 
according to statement of Albert Burch, general manager 
of that company. 

NEVADA-BUNKER HILL MINING CO. (Bullion)—Cross¬ 
cut tunnel being driven Is In 2160 ft. Within next 300 ft. 
should cut Red Bird and Tripoli veins, from both of which 
good tonnage silver-lead ore has been produced. Air com¬ 
pressor ordered, will be used In driving tunnel. Four sets 
of lessees are working on company ground, three shipping 
ore to Salt Lake Valley smelting planta This ore Is hauled 
to Raines’ siding, on Eureka R.R., 12 miles distant, by two 
auto trucks and by teams. 

EHmeraltla County 

THREE MINERS IN GAS-FILLED SHAFT 20 miles north¬ 
west of Tonopah were reported July 21 as unlikely to be 
rescued alive. Shaft was 90 It. deep, near Crow Springs. One 
miner escaped and summoned aid from Millers. Crew from 
Bureau of Mines rescue car went to assistance in automobile. 
Miners all Servians employed by Tonopah syndicate. 

VERNAL MINING CO. (Goldfield)—A 1-ft. shoot high- 
grade ore struck in drift from winze below 100-ft. level. 
Drift on 200-ft. level will be extended to cut this shoot. 

SILVER PICK CONSOLIDATED (Goldfield)—Satisfactory 
progress In development work. Two raises from 500-ft. 
level started and drifting toward Red Top property of Gold¬ 
field Consolidated under way. 

JUMBO EXTENSION (Goldfield)—Due to Increased per¬ 
centage extraction made on ore being treated at Goldfield 
Consolidated mill, been found economical to mill there also 
ore formerly considered of shipping grade. 

Humboldt County 

A GOLD STRIKE ON COVE CREEK. In Pine Forest 
Range, has been made, it Is reported. Gold found In both 
placer ground and quartz veins. Place 75 miles by auto from 
Jungo. 

TRUITT MAY DAY NO. 2 (Haystack)—Lease granted on 
this property. Quartz vein, 15 In. wide, exposed on surface 
for length of 300 ft.; good pannings obtained along entire 
length. 

MURRAY & AUSTIN (Haystack)—Two carloads ore be¬ 
ing hauled to Jungo for shipment. Many lessees working in 
this district and considerable shipping-grade ore being mined 
from near surface. 

HINES-BALDWIN (National)—Strike high-grade ore 
made on this property now worked by White Rock Leasing 
Co. Discovery made in raise from drift on Wheeler Tunnel 
level; shoot 6 ft. wide with 3-ln. streak of high-grade ore. 

Lincoln County 

YUBA LEASING & DEVELOPMENT CO. (Ploche)—Stop- 
Ing on 800-ft. level. Ore hoisted through No. 3 shaft and 
sorted on surface. 

AMALGAMATED PIOCHE (Ploche)—Development work 
on newly discovered oreshoot on 1400-ft. level continues to 
open good grade ore containing silver, lead and zinc. 

E. & P. MINING CO. (Ploche)—Stated work will be re¬ 
sumed in lower tunnel and shipments made from dumps. 
Property lies between Day-Bristol and Hillside, covers 240 
acres. 

Mineral County 

R<X!KLAND MINE (Rockland)—Consignment of 200 tons 
of machinery, lumber and general supplies arrived. Expected 
mining will commence In near future. 

AURORA CONSOLIDATED (Aurora)—One 15-stamp unit 
of mill now running and test being made of cyanide equip¬ 
ment. If results are satisfactory, entire mill will probably 
be running within 30 days; If not, four months will be re¬ 
quired to make necessary changes. Crew of 220 men now 
employed. Three-year contract made with Reading Mer¬ 
cantile & Transportation Co. to haul all freight from Hudson 
station to Aurora. Stated 30 cottages will be built by com¬ 
pany for employees. 

Nye County 

TONOWA C. M. & M. CO. (Monte CTrlsto)—New tram¬ 
way, mine to mill, completed; mill overhauled; 25 to 30 tons 
per day being treated. 

MANHATTAN CONSOLIDATED (Manhattan)—^Prepara¬ 
tions being made to extract ore developed west of shaft. 
Track laid to Consolidated mill, 700 ft. distant, where ore 
win be treated. 

RANDOLPH GOLD MINING CO. (Bonnie Clare)—Opera- 
tlors will be resumed Aug. 1, after four months’ shutdown. 
North crosscut on 200-ft. level will be driven to cut down¬ 
ward extension of vein opened on 100-ft. level. Sinking on 
vein from 200- to 400-ft. level will then be done. 

NEVADA CINNABAR CO. (lone)—Installation of modern 
furnaces completed and plant Is now producing eight flasks 
of mercury per day. Power supplied by 44-hp. gasoline en¬ 
gine which d’-lves dynamo. Cost of new equipment said to be 
$180,000. Fifty tons ore per day being mined In glory-hole. 

Storey County 

SETTLEMENT OP DISSENSION between Mexican and 
Union companies arranged, according to statement of John 
Landers, vice-president of Mexican and president of Union, 
who says work will be resumed at once and sinking to 
2500-ft. level done. 

ALTA (Virginia City)—Shaft repaired from collar to 1600 
level, and management contemplates taking up work there, 
where 5-ft. ledge uncovered carries low-grade ore. 

UNION CONSOLIDATED (Virginia City)—Joint^Unlon- 
Slerra Nevada winze will be pumped out nelow 2500 level, 
and at the 2350 crosscut extended to intercept vein. 
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SIERRA NEVADA (Virginia CKy)—Work will be re¬ 
sumed in mine in near future. Sample milling of 25 tons 
recently taken from the 2500 winze gave average value at 
mill of |38. 

BELCHER (Virginia City)—Increasing value in quartz is 
reported from north drift on recently recovered 1600 level, 
and material now being recovered is shipped to Yellow 
Jacket mill for treatment. 

MEXICAN (Virginia City)—Sinking pump placed in 2500 
winze, which will be unwatered, winze sunk from the r46-ft. 
point for sump, and station cut out at 2650 level. Drifting 
north and south on vein will then be taken up. 

CONSOLIDATED VIRGINIA (Virginia City)—Northeast 
drift on 2500 level on vein is following 17-ln. streak of 
quartz running $10 per ton. Streak is on hanging-wall slip, 
and on west wall another quartz streak is showing. 

YELLOW JACKET (Virginia City)—New cyanide plant 
recently installed at company’s 200-ton concentrating plant 
Is in operation, designed to treat six tons concentrates per 
lay, the output of the mill. Process is same as used at 
Goldfield Consolidated mill. Tailings have no commercial 
value and are not treated. 

NEW MEXICO 

Grant County 
U. S. CONTINENTAL MINES CO. (Tyrone)—Option taken 

on Uncle Sam and Free Coinage mines in Burro mountains 
by J H. Shockley, of New York City. Irvin K. Farrington 
Co., of New York, said to have charge of deal. 

85 MINING CO. (Lordsburg)—Company received 450-hp. 
engine, delivered to mine by 36-horse team from Lordsburg. 
Ore contract of J. Olney purchased by B. B. Owenby and 
.1. P. Freeman, who intend using tractor for ore transporta¬ 
tion to Southern Pacific railroad. 

Luna Connty 
BI-METALLIC MINING & MILLING CO. (Demlng)—Com¬ 

pany reported to have made rich discovery on property in 
Sierra County. 

GERMAN-AMERICAN MINING CO. (Columbus)—Carload 
of machinery arrived in Demlng, consigned to company 
operating in Tres Hermanas mountains, 20 miles southwest 
Df Deming and 10 miles northwest of Columbus. Ore carries 
lead and zinc. 

Socorro Connty 
NORTH GRAPHIC MINING CO. (Magdalena)—Suit fiW 

against company by A. L. Grlmshaw, A. C. Thomas and R. B. 
Thomas. Receiver asked for and injunction preventing com¬ 
pany making any disbursements until claims of plaintiff are 
settled. 

PENNSYLVANIA 
GENERAL SMELTING CO. (Wyndmoor)—Judge Ryan 

heard argument today on bill in equity brought by George 
Burton and Frank P. Myers, to restrain company from smelt¬ 
ing zinc and zinc ores. Complainants are owners of exten¬ 
sive greenhouses in Springfield, Myers testified he had $120,- 
000 invested in rose bushes and shrubbery, says that fumes, 
gases, dust and smoke from smelting plant have killed many 
plants and trees and that many more are dying. Burton, who 
has $45,000 Invested, gave similar testimony. Decision re¬ 
served. 

SOUTH DAKOTA 

Lawrence Connty 
FOREST OFFICERS WILL BUILD ROADS with $5500 

available for work, 10% of amount realized during last fiscal 
year from timber sales on Black Hills forest reserve. Por¬ 
tion of Deadwood-Denver trail, between Pactola and Sheri¬ 
dan, was recently severely damaged by cloudburst, and this 
will be repaired at once. 

IRONSIDES (Squaw Creek)—Tunnel being driven along¬ 
side large porphyry dike, toward orebody exposed in former 
work. 

GOLDEN REWARD (Deadwood)—Thorough tests to be 
made with continuous-decantation cyanide process, dispen- 
ing with filter, to that end tanks and thickener equipment 
being Installed. 

TROJAN (Trojan)—Gradients being eliminated on ore- 
haulage road, by what is practically reconstruction of line. 
Gasoline locomotives used. Expected that work under way 
will permit engines to handle double their present load. 

HEIDELBERG (Two Bit)—Last shipment of ore to Golden 
Reward mill at Deadwood was settled for at $25.40 per ton. 
Property was recently examined by agents of state securi¬ 
ties commission and state mine inspector, under “blue sky” 
law, preliminary to issuing permit to company to sell treas¬ 
ury stock to public. 

NEW RELIANCE (Trojan)—Ingersoll-Rand air compres¬ 
sor and stoping drills installed. One drill, working in verti¬ 
cal orebody, is supplying nearly one-half mill capacity. Ore- 
body averages 8 ft. wide, known to be more than 1000 ft. in 
length, backs average 100 ft. for that distance. Mill dropping 
full complement, 30 stamps. 

TITANIC (Carbonate)—During past year company spent 
$20,000 in development of old Iron Hill property. Work in¬ 
cluded erecting shaft house, installing machinery, sinking 267 
ft. of shaft and running 290 ft. of drifts and crosscuts. At 
present time two jackhamer drills being used in drifting. 
Decided to install diamond drill at bottom, 300 ft., and run 
number of holes in different directions. 

Pennington Connty 
DAKOTA CONTINENTAL COPPER (Hill City)—Work 

suspended; no statement made as to future plans. Since 
water was removed last January, large Rumsey triplex, elec¬ 
tric-driven pump was installed on 700-ft. level; shaft deep¬ 
ened '.rom 813 to 850 ft.; station cut at 825-ft. level and 
crosscut run on this level 240 ft. It passed through quartz 
vein barren of copper, and evidently not vein sought. All 
light machinery .vas removed from shaft, also motor of big 
pump; air lifts installed and everything put in such shape 
that resumption of work would be comparatively easy. 

UTAH 

Summit County 

PARK CITY SHIPMENTS for week ended July 17 amount¬ 
ed to 2,930,860 lb. Largest shippers were Silver King Coali¬ 
tion, Silver King Consolidated, and Daly-Judge, in order 
named. 

NEW CUSTOM MILLING CO., which has been remodeling 
old Grasselli zinc mill at Park City, has placed order for 
roaster with Knight-Chrlstensen Metallurgical Co. Roaster 
will be of type used at Knight mill. Silver City. Ore being 
hauled from American Flag mine and stockpiled. 

SILVER KING CONSOLIDATED (Park City)-Shipments 
of 30 to 40 tons and upward being made dally. Output from 
this property was second largest from camp for week ended 
July 17. 

SNAKE CREEK TUNNEL (Park City)—Average dally 
progress during July, 13 ft., working two shifts. High rec¬ 
ord, 15 ft., including ditch, track, etc. Face of tunnel in 
limestone and considerable water developed. 

SILVER KING COALITION (Park City)—Annual report 
Issued, covering period of eight months to Dec. 31, 1913, 
fiscal year being changed to coincide with calendar year. 
Report shows that cost of excavating, reinforcing and con¬ 
creting at new Silver Hill station was $46,796. Electrical 
machinery, compressor and installation cost $50,421, making 
total cost $97,191. Station is 8400 ft. from portal of Alli¬ 
ance tunnel and at depth of 1670 ft. below surface. Drifting 
started on 100-ft. level of Silver Hill shaft, and ore expected 
to be reached on this level. Shaft will be sunk to contact 
1000 and 1200 ft. below tunnel, or approximately 2900 ft. 
beneath the surface. Ore known to occur along contact of 
limestone and quartzite east of here. Necessary to Install 
heavy equipment so as to carry on work at depth. 

WISCONSIN 

FLORENCE IRON CO. (Florence)—Probably finest farm 
in Florence County belongs to this company, property of 
Ladenburg-Thalmann interests, of New York. Acreage is 
400, of which 135 is cleared and in crops. Among live stock 
is fiock of 375 sheep. Company’s Bates mine, in Iron River 
district, has started shipments over the new Iron River ex¬ 
tension of Chicago, Milwaukee & St. Paul. Milwaukee also 
hauling ore from Chlcagon mine. 

CANADA 

Ontario 

TRETHEWEY (Cobalt)—Company has dropped option on 
West Beaver silver mine near Port Arthur, Ont. 

TECK-HUGHES (Kirkland Lake)—Interests controlling 
Nipissing have secured option to run for a year on enough 
of the stock of this mine to give controlling interest. 

CASEY-COBALT (Cobalt)—Recent official reports not en¬ 
couraging. Consulting engineer states unless new orebodies 
are discovered, coming year will show depletion of ore re¬ 
serves. 

PETERSON LAKE (Cobalt)—Judgment given in favor of 
Peterson Lake in action with McKlnley-Darragh over stak¬ 
ing of disputed territory. Costs assessed against McKinley- 
Darragh. 

NORTH DOME (Porcupine)—On application of Tlmls- 
kaming Mining Co., which is creditor to amount of about 
$85,000, court at Toronto has ordered this company to be 
wound up. 

CART LAKE (Cobalt)—Company has shipped 7741 lb. 
high-grade ore running 2700 oz. per ton to Nipissing mill 
for treatment. Gould vein has been cut at 332 ft., where 
it has 1 to 11/4 in. high-grade ore. 

JUPITER (Porcupine)—Development work on 400-ft. 
level vigorously pushed by McKinley-Darragh under work¬ 
ing option, but assays vary so greatly that mill run will 
be necessary as conclusive test of values. Winze is being 
put down to 500-ft. level. 

TOUGH-OAKES (Swastika)—H. H. Johnson, consulting 
engineer, estimates average value of $32.60 over stoping 
width of between 4 and 5 ft. States that by Jan. 1 mine will 
have three years’ ore developed for mill with capacity of 
2500 tons per month, and estimated annual net profit will 
be $750,000. Orders being placed for machinery for new 
mill. Since commencement of operations, mine produced up 
to May 19 last, total of $220,000. 

MEXICO 

Jalisco 

REVIVAL OP AMERICAN MINING in Jalisco seems more 
likely as result of assurances received by New York mine 
owners from Carranza. Gerard-Daly interests are quoted in 
New York as confident of early resumption of operations. 

Sonora 

CANANEA CONSOLIDATED (Cananea)—Oversight and 
Veta Grande mines reported as found on fire, July 24, Veta 
Grande was burning in several places, giving rise to belief 
that fire was Incendiary. Company officials said they hoped 
to get blaze in that mine under control soon, but not much 
hope was held out for Oversight mine, with which it con¬ 
nects by tunnels. Copper Queen helmet crew was proceeding 
to mine because of first reports that several miners were en¬ 
tombed, but it developed later no one was endangered. 

COLOMBIA 

ANGLO-COLOMBIA DEVELOPMENT CO., LTD., (8 Old 
Jewry, London)—Equipment for company’s new dredge, de¬ 
signed by Inder & Henderson, has been finished at Renfrew, 
Scotland, by Lobnitz & Co., Ltd. Dredge is to be erected near 
Novlta on Condoto River where company has developed over 
13,000,000 cu.yd. of gold-platlnum-bearlng gravel. 



August 1, 1914 THE ENGINEERING & MINING JOURNAL 233 

ailllllllllllllllllii»i»«iii»»i»"‘»M»‘"™”’”““™‘‘M'“'"‘”"™iiMiMiiimiiHniiimniiiiiiiiiinnmnninMimiiiinnminiiniitintniniuiiniiniiimnninmnmiminmniimB^ 

The Marliet Report 

M£TAL MARKETS 
NEW YORK—July 29 

The metal markets have been weak, mainly on account 
of the collapse In the markets abroad, due to the war ex¬ 
citement. Home demand seems to be Improvlnff. 

Copper, Tin, Lead and Zinc 

Copper—The serious political disturbances in Europe have 
of course, had an immediate effect upon the copper market. 
Before war actually threatened, the market had been very 
quiet. Consumers abroad were covered for their nearby re¬ 
quirements and were disposed to hold off, and the same con¬ 
ditions prevailed in this country. The outbreak of the war 
between Austria and Servia bringing with it a financial 
crisis and a general desire on the part of European mer¬ 
chants to reduce their commitments to a minimum, prac¬ 
tically stopped all buying over there. It also caused im¬ 
mediate pressure to sell, as a result of which prices for 
electrolytic copper quickly tumbled to 13c., delivered, 30 days. 
Sales at that price were made to domestic consumers on Mon¬ 
day. The crisis in Europe naturally kept European buyers 
out of the market. During the two days following, when 
the stock markets of the world were panicky, copper was 
practically unsalable. Electrolytic was offered by several 
agencies at 12 %c., delivered, 30 days. 

The average for the week of our prices of electrolytic 
copper was 12.904 cents. 

The London market for standard copper has declined 
sharply. On Thursday, July 23, spot was £60; three months 
£60 8s. 9d. On Monday, July 27, spot was down to £58 15s.; 
three months £59 5s. On Wednesday, July 29, spot closed 
at £57 5s. and three months at £58 58. 

Base price of copper sheets was reduced %c. on July 27 
and is now 18%c. per lb. for hot rolled and 19%c. for cold 
rolled. The usual extras are charged and higher prices for 
small quantities. Copper wire is 14V^(g)14%c. per lb., car¬ 
load lots at mill. 

Exports of copper from New York for the week were 8903 
long tons. Our special correspondent gives the exports from 
Baltimore at 3820 tons for the week. 

Imports of copper into France six months ended June 30 
were 49,263 tons, an increase of 6277 tons over last year. 

Tin—The demoralization of all markets as a result of the 
disturbed political condition abroad also seriously affected 
this metal. On the London Metal Exchange prices broke 
badly, reaching their lowest point, equaling a decline of over 
£8, on July 27. Quotations in this market followed those es¬ 
tablished abroad, with the difference, however, that the ex¬ 
traordinarily high sterling exchange made quotations in this 
market appear rather high by comparison. However, there 
was no interest shown by consumers, and hardly any busi¬ 
ness transacted between dealers. The market closed some¬ 
what better at £135 5s. for spot and £138 10s. for three 
months, and about 30 %c. for July-August tin here. 

Lead—The market has been weak, owing to the desire of 
many holders to liquidate their stocks. At the lower prices 
there was a fair amount of business, including some for 
future delivery. 

The European lead market is also weaker, Spanish lead 
being quoted £18 15s.; English lead 15s. higher. 

Exports from Baltimore for the week included 336,292 lb. 
lead to Germany; 778,687 lb. to Glasgow, Scotland; $784,750 
lb. to Rotterdam, making 1,897,729 lb. lead In all. 

Spelter—Early in the week there was a good demand and 
some considerable tonnages changed hands at around 4.85 (g> 
4.90c., St. Louis. Later on, when the European disturbances 
occurred there was some pressure to sell, in consequence of 
which prices declined, round lots being offered by producers 
at 4.75c., St. Louis. The market at this time was confused, 
reports of offerings at all kinds of figures being current, a 
condition that was not unnatural in view of the situation in 
the stock market. 

The London market for good ordinaries is unchanged at 
£21 15s.; specials £22 10s. per ton. 

Base price of zinc sheets is |7 per 100 lb., f.o.b. Peru, Ill., 
less 8% discount. 

Other Metals 
Alnmlnam—Business seems to be improving so far as 

sales are concerned, but there is sharp competition for the 
trade. Current quotations are 17.50® 17.75c. per lb. for No. 
1 Ingots, New York; but there are reports that sales as low 
as 17.37 %c. have been made. 

Antimony—The market is a little brighter and business 
is moving more freely. Quotations are unchanged. Ordinary 
brands—Chinese, Hungarian, etc.—hold at 5.40@5.70c. per 
lb. For Cookson’s, 7.10® 7.30c. per lb. is asked, with 6.80®7c. 
for other special brands. 

DAILY PRICES OF METALS 
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13.10 3.721 4.95 4.80 
23 4.8800 541 @13.15 311 3.90 @3.75 @5.00 @4.85 

13.00 3.721 5.00 4.85 
24 4.8815 53i @13.10 311 3.90 @3.75 @5.05 @4.90 

12.90 3.85 3.70 5.00 4.85 
25 4.8805 531 @13.00 311 @3.90 @3.75 @5.05 @4.90 

12.80 3.85 3.70 4.95 4.80 
27 4.8875 521 @12.90 301 @3.90 @3.75 @5.05 @4.90 

12.70 3.85 3.70 4.90 4.75 
28 4.9100 531 @12.75 30{ @3.90 @3.721 @4.95 @4.80 

12.70 3.85 3.70 4.85 4.70 
29 4.9100 521 @12.75 301 @3.90 @3.721 @4.90 @4.75 

The quotations herein given are our appraisal of the markets for copper, lead 
spelter and tin baaed on wholesale contracts; and represent, to the of our 
judmrent, 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. 
Louis 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 tbe consumer. 
To reduce to New York basis we ded uct an average of 0.15c. representing delivery 
charges. The price of electrolytic cathodes is usually 0.05 to O.lOc. twlow that 
of electrolytic; of casting copper 0. 15 to 0.25c. below. Quotations for lead rep¬ 
resent wholesale transactions in the OMn market for good ordinary brands. 
Quotations for spelter are for ordinary Western brands. Silver quotations are 
in cents per troy ounce of fine silver. 

Some current freight rates on metals per 100 lb., are: St. Louis-New York, 
151c.; St. Louis-Cbicago, 6c.; St. Louis-Pittsburgh, 121c.; Chicago-Baltimore, 
101c.; Chicago-New York, 131c.; New York-Bremen or Rotterdam, 15c.; New 
York-Havre, 16 @ 171o.; New York-London, 16c.; New York-Hamburg, 18c.; 
New York-Trieste, 22c. 

LONDON 
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Ton 

ot 

Cts. 

K 3 Mos. 
Best 

Sel’td Spot 3 Mos. 
£ per 
Ton 

Cts. 

K £per 
Ton 

Cts. 

K 
23 24H 60 13.04 60* 64} 1431 1441 19 4.13 21} 4.70 

24 24} 59} 12.98 601 641 140} 142} 18} 4.05 21} 4.70 

25 24 A 

27 24A 58} 12.76 591 63 136} 138 181 4.02 21} 4.70 

28 24* 581 12.66 591 63 137 138} 18} 4.05 21} 4.70 

29 24 671 12.44 581 621 138} 1381 18} 4.07 21} 4.73 

The above table gives the closing quotations on London Metal Exchange. 
All prices are in pounds sterling per ton of 2240 lb., except silver whicb is in 
pence per troy ounce of sterling wver, 0.025 fine. Copper quotations are for 
standara copper, spot and three month^ and for best selected, price for the latte 
being subject to 3 per cent, discount. For convenience in comparison of London 
prices, in pounds ^rling per 2240 lb., with American prices in cents per pound 
the following approximate ratios are given; £10 — 2.171o.; £15 ~ 3.26ie. 
■ £25 - 5.440.; £70 - 15.22o. Vamtions, £1 - 0.21}o. 
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Qulckallvcr—The market has been quiet and prices rather 
easy. New York quotation is $36 per flask of 75 lb., with 
52 @ 53c. per lb. for small lots. San Francisco, $36 per flask, 
with about $2 less quoted for export. London price is £6 tSs. 
per flask, with £6 12s. 6d. quoted by 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. 

Minor Metals—Quotations for Bismuth are $1.80 per lb. 
for imported, $1.72 for metal from native ores—Cadmium, 
750 marks per 100 kg.—81c. per lb.—at works in Germany— 
Magnesium, $1.50 per lb.. New York—Selenium, $3@3.25 per 
fb. for lots of 100 lb. or over, and $5 per lb. for small quan¬ 
tities. 

Exports from Baltimore for the week Included 220 lb. 
selenium to Hamburg, Germany. 

Gold, Silver and Platinum 

Gold—Although the European markets are reported much 
disturbed by the war scare, no premium is reported paid 
on the open market in London, the price of gold remaining 
at 77s. 9d. for bars. In New York $8,100,000 is reported taken 
for export to Paris and $15,000,000 for London. It is probable 
that more will go, as there is a strong demand abroad, and 
New York is just now the most available market. 

Imports of Gold In Great Britain six months ended June 
30 were £28,934,112; exports, £22,364,842; net imports, £6,569,- 
270, against £6,534,195 last year. 

Iridium—On a moderate demand this metal is steady at 
$76©79 per oz.. New York. 

Platinum—The market continues quiet and steady here. 
Current quotations are unchanged at $43 @44 per oz. for 
refined platinum and $46a51 per oz. for hard metal. 

Our Russian correspondent writes under date of July 16 
that the market is weak, with no sales reported. Stocks 
have Increased, but are firmly held and no concessions are 
offered. Quotations at Ekaterinburg are 9.50 rubles per 
zolotnik for crude metal, 83% platinum; at St. Petersburg 
for the same grade, 36,400 rubles per pood. These prices are 
equal to $35.72 and $35.67 per oz., respectively. 

Silver—The market has fluctuated wildly this week owing 
to the general disorganized conditions of financial centers. 
The market for silver has depended on China—one day China 
Banks selling freely and the next day buying silver. The 
China market has been ruled by speculators. Indian Bazaars 
have bought moderately. The market closes at 24d. in London, 
disorganized and with tendency weak. 

Shipments of silver from London to the East, Jan. 1 to 
July 16, as reported by Messrs. Pixley & Abell: 

1913 1914 Changes 
India. £4,045,000 £3,946,000 D. £99,000 
China. 427,000 40,000 D. 387,000 

Total.   £4,472,000 £3,986,000 D. £486,000 

There have been no exports to China since early in the 
year; in fact, that country has been a seller rather than a 
buyer for some time. 

Zinc and Lead Ore Markets 
PLATTEVILiLK, WIS.—July 2.1 

The base price paid this week for 60% zinc ore was 
$39@40 per ton. The base price paid for 80%) lead ore was 
$47@48 per ton. 

SHIPMENTS WEEK ENDED JULY 25 
Zinc Lead Sulphur 

ore, lb. ore, lb. ore, lb. 
Week . 2,858,860 140,790 502,400 
Year . 86,168,340 3,076,500 22,252,370 

Shipped during week to separating plants, 3,168,980 lb. 
zinc ore. 

JOPLIN, MO.—July 2.1 

Blende sold as high as $41.50, the assay base price being 
$38.50@40 and the metal base $37.50@38.50 per ton of 60% 
zinc. Calamine is $21 @22 per ton of 40% zinc. The average 
selling price of all grades of zinc is $37.20 per ton. No 
sale of lead higher than $47 per ton is reported, the base 
continuing at $46 per ton of 80% metal content, and the 
average of all grades is $44.80 per ton. 

Correct price quotations are hard to make tonight for 
the reason that the variations are unusual and unique. For 
instance, ores usually quotable on a metal base, carrying 
high iron, sold at $41 on an assay base, and ores of 58% 
zinc and 2% iron sold on a $40 assay base, and yet the best 
grades sold at $38.50 and $39. It is rumored that three more 
mines in the Webb City area will close down tonight. 

SHIPMENTS WEEK ENDED JULY 25 
Blende Calamine Lead Values 

Totals this week.. 11,089,820 434,530 1,697,450 $253,490 
Totals 7 months. 308,619,810 22,183,430 52,744,240 7,541,165 

Blende value, the week, $209,060; 7 months, $6,028,870. 
Calamine value, the week, $5400; 7 months, $251,605. 
Lead value, the week, $39,030; 7 months, $1,260,695. 

gMMIIIMIIIIHIIIMniltlinilUIUtMtUHIIIMlimitlllHMMimiHtlllllMIIIMIIIIIIIUIIIHIIIIIillllllHMMlllllllUinilllllllHtltlHmtlMllltlllNinntllHimmtMIIIIIIIIIHIIIIIIM: 

I IR.ON TRADE REVIEW | 

NEW YORK—July 20 

£he general tone of the iron and steel markets shows an 
Improvement which was hardly to be expected at this season, 
as July is ordinarily a dull month. 

New business is increasing and the mills are working 
up gradually to a higher percentage of activity than they 
have shown for some time past. 

The advances reported last week in sheets, bars and 
wire seem to be generally adopted and maintained and 
«ave not affected the volume of new business. 

Structural steel demand is improving as more building 
contracts come into the market. Building generally is im¬ 
proving and is on a larger scale. 

The pig-iron market Is rather behind the rest. Several 
steel works stacks have been blown in, but the active mer¬ 
chant furnaces are not increasing in number. 

The United States Steel Corporation makes the following 
statement for the quarter ended June 30, net earnings being 
the surplus over working expenses and ordinary renewals: 

1913 1914 
April . $13,072,710 $6,920,879 
May . 14,554,566 6,845,823 
June . 13,592,537 6,690,894 

Net earnings for quarter $41,219,813 $20,457,596 

Subsidiary company charges . $5,646,170 
Interest and sinking funds . 7,317,963 

Total charges . $12,958,133 

Surplus for the quarter . $7,499,463 
Dividends declared . 12,658,700 

Deficit . $5,199,237 
The usual dividends were declared of 1%% on preferred 

and li4% on common stock. The total net earnings for the 
half year ended June 30 were $38,451,977. The surplus for 
the half year was $11,448,881 less than the dividends declared. 

PITTSBURGH—July 28 

Earnings of the Steel Corporation in the second"quarter. 
Just reported at $20,457,596, an Increase of $2,463,215 over 
the first quarter, were much larger than expected, as little 
if any increase had been predicted. While the earnings of 
ore transportation companies In May and June may have 
contributed a part of the increase, it is evident that ship¬ 
ments of steel were larger in the second quarter. 

The advance in bars, plates and shapes from 1.10c. to 
1.15c., made at the beginning of last week by the leading 
mills in western Pennsylvania and Ohio, has proved effective. 
The smaller mills have conformed, and even in the Chicago 
district there have been advances. 

Actual shipping orders for steel products received this 
month are fully equal to the total of June, which makes an 
excellent showing, as July is usually very much behind June 
In bookings. . The volume of contract business in July has 
shown a large increase over June, even though the mills 
are limiting contracts to early deliveries, except at advanced 
prices. 

Business in manufactured steel, such as bolts and nuts, 
rivets, spikes, shafting, etc., has shown some increase in the 
past month over June. One large rivet Interest reports an 
increase of 50% In actual shipping orders. 

The steel mills are running at an average of 65% of 
capacity, this being if anything a slightly better rate than 
obtained in June. Bookings of shipping orders for sheets 
have been as heavy in July as in June, while contracting has 
shown a considerable increase. Sheet production In July has 
been between 50 and 55% of full capacity, many mills being 
off for repairs. 

Pig Iron—There has been an Increase In buying of foun¬ 
dry Iron of late, and some sellers have found the whole 
month of July better than June in tonnage booked, while 
June was better than May or April. Prices on foundry iron 
are well maintained, and only a few furnaces are selling at 
the minimum of $13, furnace. Most consumers require sev¬ 
eral brands to make their mix, and sales of limited tonnages 
have been effected at $13.25 and $13.50. We quote: Bessemer, 
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|14; basic, $13; malleable, $13 to $13.25; No. 2 foundry, $13 
to $13.50; forge, $12.50 to $13, at Valley furnaces; 90c. higher 
delivered Pittsburgh. 

Ferromanganese—The market remains at $37 for German 
and $38 for English, at Baltimore, with $2.16 freight to 
Pittsburgh. While a war Involving Russia, now seriously 
threatened, might decrease seriously the supply of ore from 
southern Russia, sellers are still willing to contract for 
early 1915 deliveries at present prices. 

Steel—The open market in billets and sheet bars con¬ 
tinues very quiet, supplies being arranged under existing 
contracts, with private adjustment of price. We quote bil¬ 
lets at $19 and sheet bars at $19.50, f.o.b. maker’s mill, 
Youngstown, and billets at $19.50 and sheet bars at $20, f.o.b. 
maker’s mill, Pittsburgh. Rods are about $25, Pittsburgh, 
and very quiet. 

FOREIGN IRON 

German Steel Production five months ended May 31, in 
metric tons: 

Basic Acid Total 
Converter. 4.527,943 42,976 4,470,019 
Openhearth. 2,949,916 162,110 3,112,026 
Direct castings. 102,269 45,2''3 147,512 
Criieihle. . 37,467 37,467 
lOlectric. . 41,990 41,990 

T.'ital... 7,480,128 329,786 7,809,914 
No comparisons are possible, as the make of steel has 

not been reported monthly until this year, 

(■ernian Foreign Trade In Iron and Steel and manufac¬ 
tures thereof, five months ended May 31, In metric tons: 

Exports Imports Excess 
Iron !i!k1 .steel. 2,731,517 222,.593 Exp. 2,508,924 
Miieliinory. 225,993 40,063 Exp. 185,930 

Tot:il. 2,957,510 262,6.56 Exp. 2,694,8.59 
Totid, 1913. 2,947,455 302,026 Exp. 2,(V4.5,424 

Increase In exports was 10,055 tons, or 0.3%, but there 
was a decrease of 39,370 tons, or 13%, in imports. 

IRON ORE 
Shipments of Lake Superior ore are still slow, and few 

ore boats ase in commission outside of those owned by steel 
and mining companies. 

Imports at Baltimore for the week Included 6300 tons 
manganese ore from Bombay, India, and 5900 tons from 
Batum, Russia. 

COKE 

ronnellavllle Coke—The coke market is extremely quiet. 
Furnaces In blast are well covered, though a few contracts 
will expire Sept. 1. A few idle furnaces have been consider¬ 
ing the question of getting into blast and piling some iron, 
but their negotiations for coke are not being prosecuted with 
any vigor. We quote: Prompt furnace, $1.75; contract fur¬ 
nace, $1.85@2; prompt foundry, $2.25@2.35; contract foundry, 
$2.35 @2.50, per net ton at ovens. 

Fuel Exports of Great Britain six months ended June 30, 
long tons: 

1913 1914 Changes 
Coal . 35,526,23.5 34,586,938 D. 939.297 
Coke . 499,670 517,609 I. 17,939 
Briquettes. 1,022,232 1,044,360 I. 22,128 
Ste.i uer coal. 10,087,037 10,182,1.57 I. 95,120 

Total. 47,135,174 46,:131,064 D. 804,110 

Imports of coal for the half year were only 13,534 tons in 
1913, and 15,775 this year. 

NEW YORK—July 3» 

The general market shows no change and remains quiet, 
as is usual at this season. 

ArNonic—The market is quiet, with only a moderate de¬ 
mand. The producers’ agreement still holds and there is no 
change in prices, $3 per 100 lb. being named for both spot 
and futures. 

Copper Sulphate—Business is fair, sales running about 
as usual. Prices are unchanged. Quotations are $4.50 per 
100 lb. for carload lots and $4.75 per 100 lb. for smaller 
parcels. 

Nitrate of Soda—Trade in this article is fair for the sea¬ 
son. There is a good deal of talk about curtailment of pro¬ 
duction by the Chilean producers, but so far it has not af¬ 
fected the market here. Prices are unchanged at 2.10c. per 
lb. for spot and 2.07%c. for futures. 

Pyrltea—Imports at Baltimore for the week included 
7705 tons pyrites from Huelva, Spain. 

PETROLEUM 

Oil production in California in June is reported at 9,431,- 
863 bbl.; deliveries, 8,816,610 bbl.; stocks June 30 were 52,- 
248,329 bbl. There were 47 new wells completed during the 
month. 

Exports of mineral oils from the United States In June 
were 216,563,850 gal. For the six months ended June 30 
the total exports were 962,474,296 gal. in 1913 and 1,119,- 
082,200 in 1914, an incerase of 156,607,904 gal., or 16.3%, 
this year. 

NEW C.4LEDONIA ORE^ 

Shipment of ores from New Caledonia as reported by the 
“Bulletin du Commerce,” of Noumea, for the five months 
ended May 31 included 35,580 metric tons of nickel ore, 920 
tons of cobalt ore and 22,954 tons chrome ore. Shipments of 
metals included 1575 tons nickel matte and 24 tons cobalt 
matte. 

COPPER SMELTER’S REPORT 
This table is compiled from reports received from the respect ve compan es 

except n the few cases noted (by aster si) as est mated, toget^r w th the re¬ 
ports of the U. S. Dept, of Commerce as to mported material, and in the mr.in 
represents the crude copper content of blister copper, in pounds. In these caces 
where the copper contents of ore and matte are reported, the copper yield then 
is reckoned at 97 -f. In computing the total American supply diqilicstions are 
excluded. 

March April May June July 
Alaska shipments. 2,069,960 1,279,537 585,387 1,114.758 . 
Anaconda. 23,800,000 22,900,000 23,500,000 23,800,000 . 
Arixona, Ltd. 3,286,000 3,570,000 3,092,000 3,742,000 . 
Copper Queen.... 7,637,042 7,562,723 8,388,203 7,613,719 . 
Calumet & Aria.. 5,875,000 5,450,000 5,495,000 4,630,000 . 
Chino. 5,399,814 5,926,591 5,496,875 5,486,419 . 
Detroit. 1,973,725 1,790,926 2,105,034 2,129,100 . 
East Butte. 1,546,180 1,178,000 1,179,762 1,215,323 . 
Giroux. 287,980 45,948 429,553 . 
Mason Valley.... 1,250,000 862,000 916,000 . 
Mammoth. 1,800,000 1,850,000 1,750,000 1,725,0(X) . 
Nevada Con. 5,218,257 4,880,043 4,929,598 4,483,175 . 
Ohio. 97,520 610,518 625,000 . 
Old Dominion.... 997,000 2,779,000 3,302,000 2,937,000 . 
Ray. 6,036,908 6,089,362 6,300,817 6,039,710 . 
Shannon. 1,082,000 1,012,000 1,056,000 . 
South Utah. 406,381 247,641 5.5,394 . 
Tennesee. 1,262,184 1,370,800 1,336,950 . 

• United Verde*... 3,100,000 3,000,000 3,100,000 2,900,000 . 
Utah Copper Co. 12,323,493 12,739,757 13,208,483 12,870,063 . 
Lake Superior*.... 11,000,000 13,000,000 12,500,000 16,000,000 . 
Non-rep. mines*.. 8,200,000 8,000,000 8,200,000 8,000,000 . 
Scrap, etc. 2,500,000 2,500,000 2,500,000 2,500,000 . 

Total prod. 169,649,444 108,644,846 110,082,077 
Imp, bars, etc... 22,675,605 17,043,191 19,081,487 

Total blister... 132,326,049 125,688,037 129,153,564 
Imp. ore & matte. 7,029,646 10,400,122 10,586,506 

Total Amer.... 139,355,695 136,088,159 139,750,070 ....’. 
Miamit. 3,361,100 3,130,772 3,347,000 3,125,750 
Shattuck-Arisona 1,136,458 1,386,594 1,353,043 1,225,987 

Brit. Col. Cos; 
Granby. 1,775,852 1,692,102 1,669,333 . 

Mexican Cos.; 
Bolcot. 2,535,689 2,201,720 2,213,120 2,204,720 
Cananea. 4,260,000 2,632,000 2,222,000 . 
Moctexuma. 2,882,884 2,654,926 2,834,616 3,370,800 

Other Foreign: 
Braden, Chile.... 1,810,000 2,720,000 2,480,000 741,440 
Cape Cod., S. Af. 660,800 468,160 582,400 732,480 
Kyshtim, Russia. 
Spassky, Russia.. 896,000 904,960 907,200 . 

Exports from 
ChUe. 6,944,000 9,072,000 7,616,000 7,840,000 
Australia. 8,176,000 7,168,000 8,400,000 5,712,000 
Arrivals-Europet 17,572,800 17,299,520 13,558,720 19,040,000 

tBolco copper does not come to American refiners. Miami copper goes to 
Cannea for treatment, and reappears in imports of blister. 

t Does not include the arrivals from the United States, .\ustralia or Chile. 

COPPER STATISTIC 

United States Visible Stocks. 

Month 
U.S.Refin’y 
Production 

Deliveries, 
Domestic 

Deliveries, 
for Export 

United 
States Europe Total 

Year, 
1912 

VIiri3 
IX.... 
X. 
XI. ... 
XII. ... 

Yr., '13 

1.1914. 
II. 
III.... 
IV . 
V . 
VI . 
VII . .. 

1,.581.920,287 819,665,948 746,396,452 

131.632,362 
131,401,229 
139,070,481 
134,087,708 
138,990,421 

73,649,801 
66,836,897 
68,173,720 
48,656,858 
21.938,570 

73,263.460 
73,085,275 
68,123,473 
70,067,803 
73..542,413 

53,594,945 
38,314,0.37 
29,793,094 
32.566,382 
47,929,429 

06,420,480 
63,716,800 
.53,625,600 
48,787,200 
46,592,000 

120,01.5,.3S) 
102,030,.S37 
83,418,692 
S1.353..582 
94,521,429 

1,622,450,829 767.261,760 869.062,784 

131,770,274 
122,561.007 
145,651,982 
151„500..531 
142,308,287 
141,345,571 

47.956,95- 
47,586.657 
69,852.349 
63.427,633 
.55,592,170 
46,227,353 

87.9.5.5.. 501 
83,899.183 
89.. 562.166 
82,34.5,216 
72,710,477 
73,350,196 

91,438,867 
87,296.685 
78,371.852 
<vt,609,319 
70,337,001 
84,342,641 

106,110,663 

.53,916,800 

.'0.108.800 
47,.376.000 
46.435,200 
.52,371,200 
61,062,400 
64,220,800| 

145,355.667 
137,405.485 
125,747.8.52 
111.044.519 
122.708.201 
145,405,041 
170,331,463 

VIII .1.1.1. 
Note—Visible supplies in Eurooe do not include copper afloat. 

4' 
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Aases (linen ta LEAD SAN FRANCISCO July 28 

Company Delinq. Sale Amt. 

Andes. Nev. Aug. 10 Aug. 31 $0.03 
Aurora-Sampson, Ida. July 18 Aug. 18 0.002 
Buffalo. Mon. Aug. 2 Sept. 2 0.004 
Challenge Cons.. Nev. July 21 Aug. 11 0.05 
Emerald. Utah. July 15 Aug. 18 0.0033 
Enterprise. Ida. July 31 Aug. 17 0.002 
Evergreen, Utah. July 23 Aug. 22 0.01 j 
Exchequer, Nev. Aug. 13 Sept. 3 0.02 
Federal-Ely. Nev. July 20 Aug. 21 0.005 
Four Tlmbim, Wash. July 29 Aug. 29 0.0015 
Great Western, Nev. 
Hamburg-Amerlcan, Ida. post’d 

Aug. 10 Aug. 31 
Aug. 6 

0.01 
0.001 

Holy Terror, Ids. July 15 Aug. 15 0.0005 
Jack Waite, Ida.. July 21 Aug. 18 0.01 
Macnamara, Nev. July 27 Aug. 17 0.03 
Moonlight, Ida.. July 13 Aug. 20 0.005 
Nabob, Ida... July 20 Aug. 17 0.005 
New Hope, Ids.. July 13 Aug. 13 0.002 
North Bunker Hill, Ida. July 18 Aug, 22 0.002 
North Star, Ids.. July 10 Aug. 8 0.0015 
O. K.. Utah. Aug. 17 Sept. 2 0.005 
Old Evergreen, Utah. July 23 Aug. 22 0.01 
Oreano, Ida.. July 24 Aug. 24 0.002 
Paymaster. Ida. July 15 Aug. 12 0.002 
Re^ Peak, Utah. July 6 Aug. 10 0.005 
Smuggler, Utah. July 11 Aug. 11 0.005 
Spider, Utah. July 21 Aug. 18 0.0025 
Simrise, Ida. July 14 Aug. 24 0.002 
Wasutch, Utah. July 27 Aug. 31 0.05 
Wasatch'Utah, Utah. July 13 Aug. 17 0.01 
West Century, Utah. Aug. 2 Aug. 24 0.005 

Montbly Average Prices of Metals 

SILVER 

Month 
New York London 

1912 1913 1 1914 1912 1 1913 1 1914 

January... 
February.. 
March. 
April. 
May. 
June. 
July. 
August.... 
September 
October... 
November. 
December . 

Year_ 

50.260 
59.043 
58.375 
59.207 
60.880 
61.290 
60.654 
01.006 
63.078 
63.471 
62.792 
63.365 

62.938 
61.642 
57.870 
59.490 
60.361 
58.990 
58.721 
59.293 
60.640 
60.793 
58.995 
57.760 

57.572 25.887 
57.506 27.190 
58.067 26.875 
58.519 28.284 
58.175 28.038 
56.471 28.215 
. 27.919 
. 28.375 
. 29.088 
. 29.299 
. 29.012 
. 29.320 

28.983 
28.357 
26.669 
27.416 
27.825 
27.199 
27.074 
27.335 
27.986 
28.083 
27.263 
26.720 

20.553 
26.573 
26.788 
26.958 
26.704 
25.948 

60.835 59.791 . 28.042 27.5701. 

New York quotations cents per ounce troy, fine silver; 
London, pence per ounce, sterling sUvo', 0.925 fine. 

COPPER 

Month 

January.. 
February. 
March.... 
April. 
May. 
June. 
July. 
August... 
September 
October... 
November 
December 

Year.... 

New York London 

Electrolytic Standard Best Selected 

1913 1914 1913 1914 1913 1914 

16.488 14.223 71.741 64.304 77.750 69.488 
14.971 14.491 05.519 65.259 71.575 70.188 
14.713 14.131 65.329 64.276 70.658 69.170 
15.291 14.211 68.111 64.747 74.273 69.313 
15.436 13.996 68.807 63.182 74.774 67.786 
14.672 13.603 67.140 61.336 70.821 66.274 
14.190 64.166 69.410 
15.400 69.200 74.313 
16.32g 73.125 78.014 
16.337 73.383 79.250 
15.182 68.275 73.825 
14.224 65.223 69.583 

15.269 68.335 73.740 

New York, cents per pound. London, pounds sterling 
per long ton. 

TIN 

New York London 

McMitb 1913 1914 1913 1913 

January. 50.298 37.779 238.273 171.905 
February. 48.766 39.830 220.140 181.556 
March.. 46.832 38.038 213.615 173.619 
April. 49.115 36.154 224.159 163.963 
May. 49.038 33.360 224.143 150.7#2 
June. 44.820 30.577 207.208 138.321 
July. 40.260 183.511 

41.582 188.731 
42.410 193.074 
40.462 184.837 
39.810 180.869 
37.035 171.786 

Av. year. 44.252 206.279 

New York In cents per pound: London in pounds 
sterling per long ton. 

New York St. Ix>uls London 

Month 1913 1914 1913 1914 1913 1914 

January... 4.321 4.111 4.171 4.011 17.114 19.665 
February.. 4.325 4.048 4.175 3.937 16.550 19 606 
March. 4.327 3.970 4.177 3.850 15.977 19.651 
April. 4.381 3.810 4.242 3.688 17.597 18.225 
May. 4.342 3.900 4.226 3.80818.923 18.503 
June. 4.325 3.900 4.190 3.810 20.226 19.411 
July. 4.353 4.223 20.038 

4.624 4.550 20.406 
4.698 4.579 20.648 
4.402 4.253 20.302 
4.293 4.146 19.334 
4.047 3.929 17.798 

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. Louis London 

1913 1914 1913 1914 1913 1914 

January... 6.931 5.262 6.854 5.112 26.114 21.533 
February.. 6.239 5.377 6.089 5 228 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 
May. 5.406 5.074 5.256 4.924 24.583 21.393 
June. 5.124 5.000 4.974 4.850 22.143 21.345 

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 

December . 5.156 5.004 21.214 

Year.... 5.64S 5.504 22.746 

New York and St. Louis, cents per pound. London, 
pounds sterling per long ton. 

PIG IRON IN PITTSBURGH 

Bessemer Basic No 2 
Month Foundry 

1913 1914 1913 1914 1913 1914 

January... $18.15 $14.94 $17.35 $13.23 $18.59 $13.90 
February.. 18.15 15.06 17.22 14.12 18.13 14.09 
March. 18.15 15 07 16.96 13.94 17.53 14.18 
April. 17.90 14.90 16.71 13.90 16.40 14.10 
May. 17.68 14.90 15.80 13.90 15.40 14.23 
June. 17.14 14.90 15.40 13.90 15.10 13.97 
July. 16.31 14.90 15.13 13.90 14.74 13.96 

16.63 15.00 14.88 
16.65 15.04 14.93 
16.60 14.61 14.80 
16.03 13.91 14.40 

December . 15.71 13.71 14.28 

Year.... $17.09 $15.57 $15.77 

STOCK QUOTATIONS 
COLO. SPRINGS July 28 

Name of Comp. Bid. 

Acacia. .021 
Cripple Cr’k Con.. .007 
C. K. A N. .06 
Doctor Jack Pot... .06 
Elkton Con. .47J 
El Paso. 1.40 
Findlay. .007 
Gold Dollar. .031 
Gold Sovereign .... .01 
Golden Cycle. 1.00 
Isabella. .101 
Jack Pot. .05 
Jennie Sample. .03 
Jerry Johnson. .031 
Lexington. .004 
Old Gold. .01 
Mary McKinney... .50 
Pharmacist. .009 
Portland. 1.091 
Vindicator. 1.01 

SALT LAKE July 28 

Name of Comp. Bid. 

Beck Tunnel. .031 
Black Jack. .05 
Cedar Talisman.... .001 
Colorado Mining... .lU 
Crown Point. .01* 
Daly-Judge. 5.00 
Gold Chain. .10 
Grand Central. .73 
Iron Blossom. 1.42* 
Little Bell. .12 
Lower Mammoth.. .001 
Mason Valley. 1.00 
May Day. .051 
Opohongo. .01 
Prince Con. .18* 
Silver King Coal’n.. 2.80 
Silver King Cons... 1.80 
Sioux Con. .02 
Uncle Sam. .03} 
Yankee. .02 

TORONTO July 28 

Name of Comp. Bid. 

Bailey. 
Coniagas. 
Peterson Lake. .311 
Right of Way. 
T. A Hudson Bay . 
TImIskaming. 
Wettlaufer-Lor. .12 
Big Dome. mmm 
Crown Chartered .. t.OOf 
Dome Exten. .08* 

Name of Comp. Bid. 

Foley O’Brien .... .26 
Hollinger. 17.05 
Imperial. HOB 
Jupiter. .061 
Pearl Lake. .02* 
Porcu. Gold. t.05 
Preston E. D. .01* 

.10 
iKrfffliTWWWH 
West Dome. 

Name of Comp. Bid. jName of Comp. Bid. 

Comstock Stocks.. 'Mlsc. Nev. A Cal. 
Alta. .06 

.45 

.04 

.63 
Challenge Con. . .08 Mont.-Tonopah.... .55 

t.02 
.21 
.09 , 

Crown Point (Nev.) .39 1 Booth. .03 
Gould A Curry.. .01 C.O.D. Con. .02 
Hale A Norcroas .04 Comb. l^Yac. .04 
Mexican. .43 1 Jumbo Extension.. .18 
Occidental. .75 Pltts.-Silver Peak.. .20 
Opblr. .08 Round Mountain... .36 
Overman. .26 Sandstorm Kendall. .04 

.01 
} .05 

Sierra Nevada.. .03 Brunswick Con.... 1.50 
Union Con. .08 Central Eureka.... .16 
Yellow Jacket... .35 So. Eureka. tl.37 
N. Y. EXCH. July 28 BOSTON EXCH July 28 

Name of Comp. Clg. Name of Comp. Clg. 

59* 
Am.Sm.ARef.,com . 60 Ahmeek. 265 
Am. Sm. A Ref., pf. 100 Alaska Gold M.... 23* 
Am. Sm. Sec., pf. B. 79* Algomah. .90 

28 i 38 
} 131 

Bethlehem Steel, pf. 82} Arlz. Com., ctfs.... 
35* .61 

Colo. Fuel & Iron.. 22} Butte-Ballaklava... 2 
Federal M. A S., pf. 33 Butte A Superior. . 30} 
Great Nor., ore., ctf. 25 Calumet A Arlz_ 63} 
Guggen. Exp.... 48} Calumet A Hecla... 401 

112} Id 
Inspiration Con. 17 Cliff. 1 
Mex. Petroleum 61* Copper Range. 32* 

20} 2 
42 East Butte. 

National Lead, pf... 106* Franklin. 31 
12} 734 
2) is' 

175* .30 
Quicksilver, pf... 1} Indiana. 3 
Ray Con. 18} Island Cr’k, com... 47 
Republic IAS, com.. 20 Island Cr’k, pfd.... 87} 
Republic IAS, pf... 81 Isle Royale. 18 
SlossSheffl’d, com.. 22} Keweenaw. 3} 
Sloss Sheffield, pf... 81 Lake. 5* 
Tennessee Copper.. 31* La Salle. 3} 

53 4 
55i 4| 

107* .60 

N. Y. CURB July 28 New Arcadian. 3} 
— New Idrla Quick... t3* 

Name of Comp. Cig. North Butte,. 22* 

.23* .90 

.06' 4 
Boston Montana }9} Old Dominion. 48 
Braden Copper.. 7* Osceola. 74 

1} 54 
1 11 

Can. Cop. Corpn... 2 Shannon. 4} 
.08 21 
.68 24 

Chambers Ferland. .12 Superior AjBoet.... 1* 
32 

Cons. Nev .-Utah... n Trinity. 3} 
Coppermines Cons. 1* Tuolumne. .35 

.64 331 
Dlam’fleld-Daisy .04 U. S. Smelt’g, pf.... 46' 

.05* IJ 

.32' 10 
Gold HIU Con. tA 1} 

lA 21 
Greene Cananea. 29 Wolverine. 37 

5* Wyandot. .60 
44 

McKlnley-Dar-Sa.. .50 BOSTON CURB July 28 
3 

Mother Lode... }.26 Name of Comp. Bid. 
.30 

New Utah Bingham ti Bingham Mines.... .04* 
Niplsslng Mines. 5} Boston A Corbin... .25 
Ohio Copper.... .29 25 
Oro. .08* Butte A Lon’n Dev. .27 
Puebla S. A R.. 2} Calaveras. 1} 
Stand’d Oil of N.J.. 387 Calumet-Corbln.... .05 
Stand’d Silver Lead If Chief Cons. .80 
Stewart. 

61 33 
2} 1} 

Tonopah Merger... .32 Eagle A Blue Bell.. .85 
IH 

West End Ex... .03 Houghton Copper.. li 
Yukon Gold.... 2} Iron Cap Cop., pf.. .4} 

LONDON July 17 Mexican Metals.... .18 
— jNevada-Douglas... lA 

Name of Comp. Clg. 'New Baltic. 1} 

£0 8s 3d .12 
0 13 6 .15 
0 14 4} 3} 

Mexico Mines... 417 6' Ton- ipah Victor.... .30 
0 10 9 .09} 

Santa Oert’dis.. on 3 United Verde Ext.. .71 

Tomboy. _1 1 3 tLast Quotations. 
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4 M • © Index 
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This Index Is a convenient reference to the current liter¬ 
ature of mining and metallurgy published In all of the Import¬ 
ant periodicals of the world. We will furnish a copy of any 
article (If In print) In the original language for the price 
quoted. Where no price Is quoted, the cost Is unknown. In¬ 
asmuch as the papers must be ordered from the publishers, 
there will be some delay for foreign papers. Remittance 
must be sent with order. Coupons are furnished at the fol¬ 
lowing prices: 20c. each, six for $1, 33 for $5, and 100 for $16. 
When remittances are made In even dollars, we will return 
the excess over an order In coupons. If so requested. 

COPPER 

26.840— ARIZONA—The Grand Gulch Mining Region, Mo¬ 
have County, Arizona. James M. Hill. (Bull. 680-D. U. S. 
Geol. Surv., 1914; 22 pp.. Ulus.) 

25.841— ARIZONA COPPER CO.—New Smelting Works of 
Arizona Copper Co. Richard H. Vail. (Eng. and Min. Journ., 
June 27 and July 4; 9% pp., illus.) 20c. 

25.842— AUSTRALIA—The Wallaroo and Moonta Mines. 
(Min. and Eng. Rev., May and June, 1914; 14 pp., illus.) 80c. 

25.843— CALIFORNIA—Copper Mining in Shasta County, 
California. L. H. Eddy. (Eng. and Min. Journ., June 27, 1914; 
l'/4 PP-. illus.) 20c. 

26.844— CALIFORNIA—The Geology and Ore Deposits of 
the Bully Hill Mining District, (California. A. C. Boyle, Jr. 
(Bull. A. I. M. E., June, 1914.) Discussion on paper previ¬ 
ously Indexed. 

25.846— CALUMET AND ARIZONA’S NEW SMELTING 
WORKS at Douglas, Arlz. Richard H. Vail. (Eng. and Min. 
Journ., July 18, 1914; 6 pp., Illus.) 20c. 

25.846— CLASSIFICATION at Miami. (Min. and Scl. Press, 
June 27, 1914; 1 p., fllus.) 20c. 

25.847— CONVERTER—Proposed New Converter, and the 
Application of the Besseraerlzing Process to the Smelting of 
Ores. Herbert Haas. (Bull. A. I. M. E., June, 1914; 57 pp., 
illus ) 40c 

25.848— FLOTATION TESTS at Mt. Morgan. William Moth¬ 
erwell. (Min. and Scl. Press, June 27, 1914; 3 pp.) 20c. 

25.849— IDAHO—The Genesis of the Mackay Copper De¬ 
posits, Idaho. Joseph B. Umpleby. (Econ. Geol., June, 1914; 
52 pp., illus.) 60c. 

25.850— JACKET WATER. Geo. A. Guess. (Can. Min. 
Journ., June 1, 1914; % p.) 20c. 

25.851— LEACHING—Notes on the Leaching of Oxidized 
Copper Ores by Modified Dorr Classifiers at the Butte-Duluth 
Mine. C. S. Herzig; also discussion. (Bull. 116 and 117, I. 
M. M.; 21 pp., illus.) 

25.862— MATTE ROASTING—Mechanlc.al Roasting of Leady 
Matte. L. D. Anderson. (Eng. and Min. Journ., July 11, 1914; 
1% pp.) 20c. 

26.863— METALLURGY—La Metalurgia del Cobre y Del 
Plomo en el ano 1913. (Revlsta Mlnera, May 1, 8, 16 and 24, 
1914; 8% pp.) 

25.854— MILL of National Copper Mining Co. Ernest Gay- 
ford. (Eng. and Min. Journ., June 27, 1914; 3% pp., illus.) 
20c. 

25.855— QUEENSLAND—The Mammoth Copper Mine, Card- 
ross, Queensland. (Min, and Eng. Rev., Mar. 6, 1914; 1% pp.) 
40c. 

25.856— SULPHIDE ORE—A Chemical Study of the En¬ 
richment of Copper Sulphide Ores. John Dustin Clark. (Bull. 
Unlv. of New Mex., June, 1914; 76 pp., illus.) 

GOLD AND SILVER—GEOLOGY 

26,867—NEVADA—The Geology of Tonopah, Nevada. Let- 
son Balliet. (Min. and Eng. Wld., May 2, 1914; 4% pp., illus.) 
20c. 

25,858—ONTARIO—Miscrocopic Characters of the Ore De¬ 
posits and Rocks of the Kirkland Lake District, Ont. Charles 
Spearman. (Can. Min. Journ., May 15, 1914; 4 pp., illus.) 20c. 

26,869—RUSSIA—The Bereozovsk Gold Deposit, Ural Dis¬ 
trict, Russia. Chester Wells Purington. tl. M. M., Bull. 116, 
May 14, 1914; 2 pp.) Author’s reply to contributed remarks. 

PLACER MINING 

25.860— ALASKA—Gold Placers on the Kuskowlm River, 
Alaska. H. W. Reeth. (Min. and Scl. Press, May 30, 1914; 
% pp., illus.) 20c. 

25.861— FROZEN GRAVEL—Stripping Frozen Gravel. (Min. 
and Scl. Press, May 23, 1914; 1% pp.) 20c. 

GOLD AND SILVER—CYANIDING 

25.862— ALTITUDE EFFECT—Pressure and Vacuum at Al¬ 
titude. A. W. Allen. (Min. and Scl. Press. June 13, 1914; % 
p.) 20c. 

25.863— COBALT—The Mill and Metallurgical Practice of 
te Nipsissing Mining Co., Ltd., Cobalt, Ont., Canada. James 
Johnston. (Bull. A. I. M. E., June, l9l4; 8 pp.) Discussion 
on paper previously Indexed. 

25.864— COLORADO—Ore Treatment at the Argo Mill. A 
H. Roller and H. T. Curran. (Eng. and Min. Journ.,’ July 4, 
1914; 4^ pp.; illus.) 20c. 

26,866—HYDRATED LIME for Cyanldlng. Richard K. 
Meade. (Eng. and Min. Journ., July 11, 1914; 1 p.) 20c. 

25.866— MOGUL MILL, South Dakota. Jesse Simmons. 
{Min. and Scl. Pre.ss, June 27, 1914; ^ p.) 20c. 

26.867— PRECIPITATION—The Effect of Charcoal In Gold- 
Bearing Cyanide Solutions with Reference to the Precipita¬ 
tion of Gold. Morris (Jreen. (Bull. 117, I. M. M., June 13, 
1914; 2 pp.) Author’s reply to discussion of paper previously 
indexed. 

25.868— PRECIPITATE—Retorting Cyanide Precipitate. G. 
Howell Clevenger, (Eng. and Min. Journ., July 13, 1914; 4 
pp., Illus.) 20c. 

GOLD AND SILVER—GENERAL 

25.869— NEVADA—Interesting Operations on Kramer Hill. 
Will C. Higgins. (Salt Lake Min. Rev., Apr. 15, 1914; 2 pp., 
illus.) 20c7 

25.870— ONTARIO—Les Mines d’Or et d’Argent de L’On- 
tarlo Septentrional (Canada). M. Gourlet, (<Jenle Civil, 
May 9, 1914; 2 pp., illus.) 40c. 

25.871— RAND—Amalgamation of Rand Properties. Row¬ 
land Gascoyne. (Min and Eng. Wld., May 30, 1914; 114 pp., 
illus.) 20c. 

25.872— SOUTH DAKOTA AND WYOMING—Gold, Silver, 
Copper and Lead in South Dakota and Wyoming in 1913. 
Charles W. Henderson. (Advance Chapter, Mineral Resources 
of the U, S., 1914; 19 pp.) 

25.873— UTAH—Tintlc District, a Producer for Forty-five 
Years. W”!!! C. Higgins. (Salt Lake Min. Rev., May 30, 1914; 
6i pp., illus.) 20c. 

IRON ORE DEPOSITS, MINING. ETC. 

25.874— ALABAMA—Russelville Brown Iron Ore District. 
A. H. Sawyer. (Eng. and Min. Journ., July 11, 1914; 1% pp., 
Illus.) 20c. 

25.875— CHILE—Quarrying Ore in Distant Chile. (Iron Tr. 
Rev., June 11, 1914; 3 pp., illus.) Account of holdings of Beth¬ 
lehem Steel Co. 20c. 

25.876— CHROMIC IRON ORE in 1913, the Production of. 
J. S. Dlller. (Advance chapter Mineral Resources of the U. S., 
1914; 13 pp., illus.) 

25.877— DEVELOPMENT SYSTEM, Lvon Mountain Mine. 
H. M. Chance. (Eng. and Min. Journ., July 4, 1914; 1 p.) 20c. 

25.878— ELECTRIC POWER—Application of Electricity to 
Mines and Mills of Wltherbee, Sherman & Co., Inc., Mineville, 
N. Y. S. Le Fevre, (Bull. A. I. M. E., June, 1914; 15 pp., 
illus.) 40c. 

25.879— ELECTRICITY—Use of Electricity at the Penn and 
Republic Iron Mines, Michigan. William Kelly and F. H. 
Armstrong. (Bull. A. I. M. E., June, 1914; 4 pp.) Discussion 
on paper previously indexed. 40c. 

25.880— MESABI RANGE—Reclamation of Paint Rock Ores 
by Sintering. W. R. Van Slyke. (Iron Tr. Rev., June 18, 
1914; 1§ pp.) 20c. 

25.881— NEWFOUNDLAND—'Wabana Iron Mining Opera¬ 
tions. C. J. Stark. (Iron Tr. Rev., June 18, l9l4; 3% pp., 
illus.) How these deposits, lying largely under the sea, are 
mined and the ore shipped. 20c. 

25.882— ORE DOCKS—The Duluth & Iron Range Railroad 
and Ore Docks. (Min. and Eng. W'^ld., May 2, 1914; 1 p., 
illus.) 20c. 

25.883— ORE HANDLING—Handling Norway Magnetites. 
Percy Montclair. (Min. and Eng. Wld., June 6, 1914; 2% pp., 
illus.) Describes conveying system of Westfjord Iron Ore Co., 
Bogan, Norway. 20c. 

25.884— ORE IN GROUND—Close W’^ork in Estimating on 
Mesabl Range. Dwight E. Woodbridge. (Eng. and Min. 
Journ., July 18, 1914; % p.) 20c. 

25.885— SAMPLING—The Need of Uniform Methods of 
Sampling Lake Superior Iron Ore. C. B. Murray. (Bull. A. 
T. M. E., June, 1914; 20 pp., illus.) Discussion on paper pre¬ 
viously indexed. 

26.886— VALUATION of Iron Mines. E. E. "White. (Bull. 
A, I. M. E., June, 1914: 7 pp.) Further discussion of paper by 
J. R. Finlay, read in Feb., 1913. 40c. 

26.887— WASHIN(j—Iron-Ore Washing Plants of Oliver 
Iron Mining Co. and Wisconsin Steel Co. (Can. Min. Journ., 
June 1, 1914; 214 PP-> Ulus.) 20c. 

IRON AND STEEL MET-ALLURGY 

25.888— BLAST FURNACE GAS—Data Pertaining to Gas 
Cleaning at the Duquesne Blast Furnaces. A. N. Di^l. (Bull. 
A. I. M. E., May, 1914; 44 pp.. Ulus.) 

25889—BLAST-FURNACE OPERATION with a Turbo 
Blower. S. G. Valentine. (Bull. A. I. M. E., June, 1914; 7 
pp.) Discussion of paper previously Indexed. 

25.890— BLAST-FURNACE PRACTICE—American Blast- 
Furnace Practice. Hermann A. Brassert. (Iron Trade Rev., 
May 28, June 4 and 11, 1914; 17 pp.) Series of articles dealing 
with the economical production of pig iron using fine Mesabl 
ores. 60c. 

25.891— BLAST-FURNACE STOVES. J. E. Johnson, Jr. 
(Met. and Chem. Eng., June, 1914; 17 pp.. Ulus.) 40c. 

25.892— CARBON DETERMINATION — Kohlenstoffbestlm- 
mung Im Elsen und Stahl. Relnboth. (Elsenzeltung, May 
2, 1914: 3 pp., illus.) Determination of carbon in Iron and 
steel. 40c 
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25,89.3—CAST IRON—The Influence on Quality of Cast Iron 
Exerted by Oxygen, Nitrogen, and Some Other Elements. J. 
E. Johnson, Jr. (Bull. A. I. M. E., June, 1914; 21 pp., Ulus.) 
Discussion on paper previously indexed. 

25.894— CRANES—Making Traveling Cranes Safer at Illi¬ 
nois Steel Works. George B. Manlove. (Iron Tr. Rev., July 
2, 1914; 1 p., illus.) 2)c. 

25.895— CUPOLA FURNACES—Ueber eine Vorrlchtung 
zum OefEnen und Schliessen der Stichldcher von Kupolofen. 
Richard Fichtner. (Stahl u. Elsen, May 28, 1914; 4% PP.. 
illus.) On a device for opening and closing tap holes of 
cupola furnaces. With discussion. 40c. 

25.896— ELECTRIC SMELTING—Pig Steel from Ore in the 
Electric Furnace. Robert M. Keeney. (Bull. A. I. M. B., June 
1914; 8 pp.) Discussion on paper previously indexed. 

25.897— ELECTROLYTIC IRON—Notes on Some Heating 
and Cooling Curves of Professor Carpenter-s Electrolytic Iron. 
Albert Sauveur. (BulL A. I. M. E., June, 1914; 14 pp.) Dis¬ 
cussion on paper previously indexed. 

25,898 — FOUNDRY — Giesserelflammttfen. (Eisenzeitung, 
Apr. 4, 1914; 2% PP., illus.) Reverberatory furnaces for foun¬ 
dries. 40c. 

26.899— FOUNDRY LADLES—The Safety Aspect of Foun¬ 
dry Ladles. (Foundry, July, 1914; 3% pp., illus.) From bul¬ 
letin issued by Nat. Founders Assn. 20c. 

26.900— GALVANIZING—Hot Galvanizing. N. K. Turnbull. 
(Iron and Coal Tr. Rev., May 22, and 29, 1914; 3% pp., illus.) 
Paper before W. of Scotland Iron and Steel Inst. 80c. 

25.901— GASES—Notes on the Utilization of Coke-Oven and 
Blast-Furnace Gas for Power Purposes. Heinrich J. Freyn. 
(Bull. A. I. M. E., June, 1914; 5% pp.) Discussion on paper 
previously indexed. 

25.902— HARDENING—The Use of Electricity In the Steel- 
Hardening Room. R. H. Cunningham. (Can. Engr., May 7, 
1914; 4% pp., illus.) 20c. 

25.903— HEAT TREATMENT of Steel Castings. C. D. 
Young, O. D. A. Pease and C. H. Strand. (Bull. A. I. M P’., 
June, 1914; 5% pp.) Discussion on paper previously indexed. 

25.904— MANGANESE STEEL—Research with Regard to 
the Non-Magnetlc and Magnetic Conditions of Manganese 
Steel. B. Hopkinson and Robert Hadfleld. (Bull. A. I. M. E., 
June, 1914; 4 pp.) Discussion on paper previously indexed. 

25.905— MANGANESE STEEL, with Especial Reference to 
the Relation of Physical Properties to Microstructure and 
Critical Ranges. W. S. Potter. (Bull. A. T. M. E., June, 
1914; 5 pp., illus.) Discussion on paper previously Indexed. 

25.906— ODE REDUCTION—Untersuchungen iiber die Redu- 
zierbarkeit von Eisenerzeit in stromenden Gasen. L. Mat'^pslus. 
(Stahl u. Eisen, May 21, 1914: 7 pp., illus.) Researches on the 
reducibility of iron ores in flowing gases. 40c. 

25.907— RAILS—Manganese-Steel Ralls. Robert Hadfleld. 
(Bull. A. I. M. E., June, 1914; 6 pp.) Discussion on paper pre¬ 
viously indexed. 

25.908— ROLLING MILIS—Concatenated Induction Motors 
for Rolling-Mill Drive. William Oschmann. (Proc. A. I. E. 
E., June, 1914; 23 pp., illus.) 

25.909— TITANIUM—The Effect of Titanium on the Mag¬ 
netic Properties of Iron. Kenneth P Applegate. (Rensse¬ 
laer Poly Inst., Eng. and Sci. Series, No. 5, 1914; 19 pp., illus.) 

LEAD AND ZINC 

25.910— COLORADO—Some Cerusite Deposits in Custer 
County. Colorado. J. Fred Hunter. (U. S. Geol. Surv., Bull. 
580-C, 1914; 37 pp.. Ulus.) 

25.911— COMPLEX ORE TREATMENT—Zinc Extraction 
from Complex Ores. S. E. Bretherton and Frank L. Wilson. 
(Eng. and Min. Journ., July 18, 1914; 1 p., illus.) 20c. 

25.912— CONCENTRATOR—Timber-Butte New Concentra¬ 
tor. Jesse E. Cohn. (Min. and Eng. Wld., June 6, 1914; 3% 
pp.. Ulus.) 20c. 

25.913— CORROSION—Essais de Corrosions de Zincs de 
Compositions diverses. Eugene Prost. (Rev. Univ. des Mines, 
May, 1914; 5 pp.) 

25.914— ELECTROLYTIC PRODUCTION—De la Fabrication 
Electrolytlque de Zinc. (Journ. du Four Elec., May 13, 1914; 
1 P) 

20.915— IDAHO—The Zinc Resources of Idaho. Robert N. 
Bell. (Min. Sci., May, 1914; 6% pp., illus.) From annual re¬ 
port, State Mine Inspector. 20c. 

25.916— LEAD POISONING In the Smelting and Refining of 
Lead. Alice Hamilton. (Bull. U. S. Bureau of Labor Statis¬ 
tics, Feb. 17, 1914; 97 pp.; Illus.) 

25,91<'—METALLURGY—La Metalurgia del Cobre y del 
Plomo 'en el Ano, 1913. (Revista Minera, May 1, 8, 16 and 24, 
1914; 8% pp.) 

25.918— MISSOURI—Disseminated Lead District of South¬ 
east Missouri. H. J. Cantwell. (Eng. and Min. Journ., July 1’ 
1914; 1% pp.) 20c. 

25.919— MISSOURI—Mining and Mining Methods in the 
Southeast Missouri Disseminated-Lead District. H. A. Guess. 
(Bull. A. I. M. E., June, 1914; 1% pp.) Discussion on paper 
previously indexed. 

25.920— ROASTING—Die Rdstung der Zinkblende urd die 
Thermochemischen Vorgange bei diesem Metallurgischen 
P-ozesse. A. Rzehulka. (Berg- u. Hiittenm. Rund., May 20, 
1914; 2% pp.) 

25.921— SMELTING—Development of Lead Smelting in 
Missouri. H. B. Pulsifer. (Min. and Eng. Wld., June 20, 1914; 
5% PP-. illus.) 20c. 

25.922— SOUTH DAKOTA AND WYOMING—Gold, Silver, 
Copper and Lead In South Dakota and Wyoming in 1913. 
Charles W. Henderson. (Advance chapter. Mineral Resources 
of the U. S., 1914; 19 pp.) 

25:923—UPPER SILESIA—Die Zinkgewinnung in Ober- 
sohlesien. Rzehulka. (Zelt. f. angew. Chem., June 9, 1914; 1 
p.) Recovery of zinc In Upper Silesia. 

26,924 —ZINC SMELTING — Ueber die Elnwirkung von 
Schlacken und Dhmpfen auf die Muffelmassen des Zlnkhlltten- 
betriebes und fiber die Aufnahmefahigkelt des Tones an ZnO. 
O. Proske. (Metall u. Erz, May 22, 1914; 6^ pp.) 40c. 

OTHER METALS 

25.925— ALUMINUM—Progress of Aluminum. (Metal Ind., 
May, 1914; 3 pp., illus.) Some late applications of aluminum 
to manufacturing chemical industries. 20c. 

25.926— ALUMINUM — The Electro-Deposition of Alumi¬ 
num. (Brass Wld., May, 1914; 1 p.) 20c. 

25.927— NICKEL—The Mond Process of Separating Nickel 
and Copper. A. P. Coleman. (Can. Min. Journ., May 1, 1911; 
2 pp., illus.) From monograph on “Nickel," published by 
Can. Dept, of Mines. 20c. 

25.928— NICKEL—Zur Bestlmmung des Nickels mlt Dlme- 
thylglyoxlme, Brunck. (Zelt. f. angew. Chem., June 2, 1914; 
2% pp.) Concerning the determination of nickel by dime- 
thylglyoxlme. 

25,92,9—RADIOACTIVITY of Some Type Soils of the 
United States. Richard B. Moore. (Journ. Ind. and Eng. 
Chem., May, 1914; 4^4 pp.) 60c. 

25.930— RADIUM and Its Sources. Chester T. Kennan. 
(Min. Sci., June, 1914; 2 pp.) 20c. 

25.931— RADIUM OUTPUT of Standard Chemical Co. 
Charles H. Viol. (Eng. and Min. Journ., July 4, 1914; Vi 
p.) 20c. 

25.932— THORIUM—A New Method for the Determination 
of Thorium in Monazite Sand. R. J. Carney and E. D. Camp¬ 
bell. (Journ. Am. Chem. Soc., June, 1914; 9% PP.) 60c. 

25.933— TIN—Alluvial Tin Mining in Queensland. The 
Annan River Co. (Min. and Eng. Rev., Mar. 5, 1914; 2% 
pp., illus.) 40c. 

25.934— TIN—Further Contributed Remarks on “The As¬ 
say of Tin Ores and Concentrates: The Pearce Low Method," 
by B. A. Wraight and P. Litherland Teed; and “The Assay 
of Tin Ores,” by H. W. Hutchln; also replies by authors. 
(Bull. 116 and 117, I. M. M., 1914; 23% PP., Ulus.) 

25.935— TIN—Mining in the Federated Malay States, 1913. 
(Min. Journ., May 30, 1914; 1% pp.) 40c. 

25.936— TIN—Traltement Electrigue des Minerals d’Etain. 
(Metaux et Alliages, June 5, 1914; 2 pp.) 

25.937— TUNGSTEN—Fortschritte in der Metallurgle des 
Wolframs in den Jahren 1911 bis 1913: Mennlcke. (Chem.- 
Ztg., Apr. 21, May 5, 19 and 26; 6% pp.) Progress made in 
the metallurgy of tungsten during 1911 to 1913. 

NONMETALLIC MINERALS 

25.938— BARYTES — The Production of Barytes in 1913, 
with a Note on Strontium Ore and Salts. James M. Hill. 
(Advance chapter. Mineral Resources of the U. S., 1914. 12 
pp., illus.) 

25.939— BAUXITE—La Bauxite dans le Monde. Francis 
Laur. (Metaux et Alliages, 1914, Nos. 10 and 11; 4 pp.) 
Continuation of article previously indexed. 80c. 

25.940— DIAMONDS—Kimberley Diamonds and De Beers. 
Frank Conly. (Eng. and Min. Journ., July 18, 1914; 2% ,pp., 
illus.) 20c. j 

25.941— EMERALD MINES of Colombia. (Bull. Pan-Amer. 
Union, June, 1914; 5 pp., illus.) 40c. j 

25.942— FULLER’S EARTH—The Production of Fuller’s 
Earth in 1913. Jefferson Middleton. (Advance chapter from 
Mineral Resources of the U. S., 1914; 9 pp.) ] 

25.943— GRAPHITE—Sorting and Curing Plumbago in 
Ceylon. (Foundry, July, 1914; 1 p., illus.) 20c. 

25.944— NITRATE—The Chilean Nitrate Industry. Lester 
W. Strauss. (Min. and Sci. Press, June 13, 20 and 24, 1914; 
15 pp., illus.) 60c. 

25.945— POTASH—The Topographic Features of the Desert 
Basins of the United States with Reference to the Possible 
Occurrence of Potash. E. E. Free. (U. S. Dept, of Agricult¬ 
ure, Bull. 54, 1914; 65 pp., illus.) 

25.946— POTASH SALTS and Other Salines in the Great 
Basin Region. By G. J. Young. (U. S. Dept, of Agriculture, 
Bull. 61. 1914; 96 pp., illus.) 

25.947— SLATE—The Production of Slate in 1913. A. T. 
Coons. (Advance chapter. Mineral Resources of U. S., 1913; 
16 pp.) 

25.948— SULPHUR — Cenni sulle cupole solififere della 
Coastal Plain. Ferruccio Zambonini. (Rassegna Mineraria, 
June 16. 1914; 7 pp.) 40c. 

25.949— TALC AND SOAPSTONE—The Production of Talc 
and Soapstone in 1913. J. S. Diller. (Advance chapter. Min¬ 
eral Resources of the U. S., 1914; 13 pp.. Ulus.) 

25.950— TRIPOLI—The Tripoli Industry. C. H. Plumb. 
(Eng. and Min. Journ., June 27, 1914; 2% PP., Ulus.) 20c.^ 

PETROLEUM AND NATURAL GAS 

25.951— ALASKA—Oil Fields of Alaska. J. A. Hagen 
(Alaska and Northwest Min. Journ., May, 1914; 2% pp.. Ulus.) 
20c. 

, 25,952—ALBERTA—Sheep River Gas and Oil Field, Al¬ 
berta. D. B. Dowling. (Can. Min. Journ., June 15, 1914: 
5% pp.. Ulus.) From Memoir No. 52 of the Can. Dept, of 
Mines. 20c. 

25.953— CALIFORNI.\—Physical and Chemical Properties 
of the Petroleums of California. Irving C. Allen, Waiter A.. 
Jacobs, A. S. Crossfield and R. R. Matthews. (U. S. Bureau 
of Mines, Tech. Paper 74, 1914; 38 pp., illus.) 

25.954— CEMENTING OIL AND GAS WELLS. I. N. Knapp. 
(Bull. A. I. M. E., June, 1914; 7 pp., illus.) Discussion on 
paper previously Indexed. 40c. 

25.955— DRILLING AND PUMPING OIL WELLS by Elec¬ 
tricity. W. G. Taylor. (Gen. Elec. Rev., June, 1914; 11 
pp., illus.) 40c. 
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25.956— FLOW OP OIL IN PIPES, Notes on the. E. I. 
Dyer; also discussion. (Journ. A. S. M. E., July, 1914; 7% 
pp., Ulus.) 

25.957— ILLINOIS—Oil and Gas in the Colchester and Ma- 
con-b Quadrangles. Henry Hinds. (Ill.- State Geol. Surv., 
Bull. 23, 1914; 5 pp.) 

25.958— LAW—The Placer Law as Applied to Petroleum. 
Max W. Ball. (Bull. A. I. M. E., June, 1914; 20 pp.) 40c. 

25.959— MESOPOTAMIA—The Petroleum Deposits of Mes¬ 
opotamia. (Petrol. Rev., May 23, 1914; 2 pp.. Ulus.) 40c. 

25.960— NATURAL GAS—Notes on Natural Gas Problems. 
Geo. A. Burrell and Frank M. Seibert. (Chem. Engr., June, 
1914; 5 pp.) Presented at meeting of Natural Gas Assn., May. 
1914. 40c. 

25.961— NEVADA—The Oil Shales of Elko, Nev. (Bull. 
A. I. M. E., June, 1914; 2% pp.) A discussion by R. M. 
Catlin and F. M. Anderson at Feb., 1914, meeting. 40c. 

25.962— NEW BRUNSWICK — Stony Creek Oil and Gas 
Field, New Brunswick. G. A. Young. (Can. Min. Journ., 
July 1, 1914; 1 p.) From guide book published for the In¬ 
ternal. Geol. Congress, 1913. 20c. 

25.963— NEW MEXICO—Pecos Valley Oil Field of New 
Mexico. C. A. Dlnsmore. (Min. and Eng. Wld., Apr. 18, 1914; 
2 pp.. Ulus.) 20c. 

25.964— OIL-FIELD WATERS, Chlorides in. C. W. Wash- 
burne. (Bull. A. I. M. E., June, 1914; 1 p.) Discussion on 
paper previously Indexed. 

25.965— OIL SHALE of Northwestern Colorado and North¬ 
eastern Utah. E. G. Woodruff and David T. Day. (Bull. 681-A, 
U. A (jeol. Surv., 1914; 22 pp.. Ulus.) 

25.966— OKLAHOMA—Reconnaissance of the Grandfleld 
District, Oklahoma. By Malcolm J. Munn. (U. S. Geol. Surv., 
Bull. 547, 1914; 83 pp.. Ulus.) 

25.967— ORIGIN of Petroleum. Hans von H6fer. (Bull. 
A. I. M. E., June, 1914; 10 pp.) Discussion on paper pre¬ 
viously indexed. 

25.968— ROUMANIA—The Moreni Field of Roumania. 
(Petrol. Rev., May 16, 1914; 1% pp.) 40c. 

25.969— ROUMANIA—The New Bana District of Roumania, 
C. Hoisesco. (Petrol. Rev., May 9, 1914; 1% pp.. Ulus.) 40c. 

25.970— SOUTHWESTERN UNITED STATES—Fuel Oil in 
the Southwest, with a Bibliography of Fuel Oil Generally. 
William B. Phillips. (Bull. A. I. M. E., June, 1913; 48 pp.) 40c. 

25.971— TEXAS—Oil and Gas Fields of North Texas. H. H. 
Nicholson. (Min. Scl., May, 1914; 3 pp.) 20c. 

25.972— WATER INTRUSION and Methods of Prevention 
in California Oil Fields. Franklyn W. Oatman. (Bull. A. I. 
M. E., June, 1914; 1 p.) Discussion on paper previously in¬ 
dexed. 40c. 

ECONOMIC GEOLOGY—GENERAL 
25.973— CALIFORNIA—Replacement Orebodies at the Gray 

Eagle Mine. Fred H. Dakin, Jr. (Min. and Sci. Press, June 
13, 1914; 2 pp.. Ulus.) 20c. 

25.974— CHALCOCITE—To What Extent is Chalcocite a 
Primary, and to What Extent a Secondary, Mineral in Ore 
Deposits? (Bull. A. I. M. E., June, 1914; 5 pp.) A discussion 
by L. C. Graton, J. D. Irving, T. T. Read and others. 40c. 

25.975— ORE DEPOSITS — The Origin of the “Garnet 
Zones” and Associated Ore Deposits. Waldemar Llndgreii. 
(Bull. A. I. M. E., June, 1914; 8 pp.) 40c. 

25.976— SOUTH AUSTRALIA—The Geology of the County 
of Jervois, and of Portions of the Counties of Buxton and 
York, with Special Reference to Underground Water Sup¬ 
plies. R. Lockhart Jack. (Geol. Surv. of So. Aust., Bull. 3, 
1914; 47 pp.. Ulus.) 

25.977— WESTERN AUSTRALIA — A Geological Recon¬ 
naissance of a Portion of the South West Division of West¬ 
ern Australia. E. C. Saint-Smith. (Bull. 44, W. A. Geol. 
Surv., 1912; 84 pp.. Ulus.) 

MINING—GENERAL 
25.978— ACCIDENTS—Les Accidents Causes par I’filectric- 

it4 dans les Mines, MiniSres Carriftres et Usines m^tallur- 
giques. Joseph Libert. (Ann. des Mines de Belgique, Vol. 
XIX, No. 2, 1914; 25 pp.. Ulus.) 

25,979 — BAVARIA — Produktion der bayrischen Berg- 
werks- Hiitten- und Sallnenbetriebe Im Jahre 1912. (Oest. 
Zelt. f. B. u. H., Feb. 28, 1914; 2% pp.) 40c. 

25.980— BLASTING—A New Safety Detonator at Cornwall. 
Edward Browning. (Min. and Sci. Press, May 23, 1914; 18 
pp.. Ulus.) 20c. 

25.981— BLASTING—Gopher-Hole Blast at Chino. (Eng. 
and Min. Journ., July 18, 1914; 1% PP-. Ulus.) Prom Colo. 
Sch. of Mines Mag., May, 1914. 20c. 

25,982 — BUILDINGS — Sectional Buildings for Drilling 
Camps. George S. Rollin. (Eng. and Min. Journ., July 4, 
1914; ZVt pp.. Ulus.) 20c. 

25,983—BURMA—The Mining Position in Lower Burma. 
(Min. Journ., Apr. 25, 1914; 1% PP.) 40c. 

2.5 984—CHANGE HOUSE—Two-Story Change House at 
the Homestake. B. C. Yates. (Eng. and Min. Journ., June 
27, 1914; 1% pp.. Ulus.) 20c. 

25.985—COMPRESSED AIR—Measuring Compressed Air 
for Cost Distribution. B. B. Hood. (Eng. and Min, Journ., 
June 27. 1914; 1% pp.) 20c. 

25,9Sfi—DRILLING—Boring Blast Holes With a Diamond 
Drill. W. R. Austin. (Mine and Quarry, Apr., 1914; 1% pp., 
illus.) 20c. 

25.987—DRILLING—Erroneous Results from Angle-Hole 
Drilling. P. A. Glass. (Eng. and Min. Journ., July 4, 1914; 
% P.) 20c. 

25 988—EFFICIENCY—The Fundamentals of Mining Effl- 
ciencv. Wilber Meyers. (Eng. and Min. Journ., June 27, 1914; 
H4 nn.) 20c. 

25,989—EXCAVATION TABLES—A Method of Computa¬ 
tion for Excavation Tables. Albert S. Pry. (Eng. and Con¬ 
tract., Apr. 22. 1914; % p.. Ulus.) 20c. 

25.990— EXPLOSIONS—Blasting Gelatine: Some Notes and 
Theories. W. A. Hargreaves. (Journ. Soc. Chem. Ind., Apr. 
15, 1914; 3 pp.) 

25.991— EXPLOSIVES—Production of Explosives in the 
United States During 1912. Albert H. Fay. (Tech. Paper 69, 
Bureau of Mines, 1914; 8 pp.) 

25.992— GERMANY—Berieht tiber die Lage der Berg- 
werks- und HUttenindustrie des Aachener Bezirks Im Jahre 
1913. (GlUckauf, June 20, 1914; 2 pp.) Report on the po¬ 
sition of the mining and metallurgical industry of the Aix- 
la-Chapelle district in 1913. Abstract. 40c. 

25.993— HOISTING — The Requirements for Economical 
Winding. J. Armstrong TurnbulL (Proc. Aust. Inst, of Min. 
Engrs., 1914, No. 13; 44 pp.. Ulus.) 

25.994— HOISTING ROPES—The Coiling of Winding Ropes 
on Drums. Hugh Bramwell. (Coll. Guard., May 29, 1914; 18 
pp.. Ulus.) From Proc. So. Wales Inst, of Engrs. 40c. 

25.995— INVESTMENTS—Analyzing Mining Prospectuses. 
R. W. Hadden. (Eng. and Min. Journ., July 11, 1914; 2^ 
pp.) 20c. 

25.996— LABOR—Making Foreign Workers More Efficient. 
(Ind. Eng., Apr., 1914; 2 pp., illus.) How English is taught to 
foreigners by several large corporations. 40c. 

25.997— MEXICO — Present Mining Conditions in Mexico. 
Walter M. Brodie. (Eng. and Min. Journ., July 18, 1914; 1% 
pp.) 20c. 

25.998— MINE PILLING—Ergebnisse des Sptilversatzes 
beim Aktienverein der Zwickauer Biirgergewerkschaft zu 
Zwickau (Sa.). W. Friedemann. (GlUckauf, May 30, 1914; 
8 pp.. Ulus.) Results of sand tilling by the Aktienverein der 
Zwickauer BUrgergewerkschaft. Zwickau, Saxony. 40c. 

25.999— MINE VALUATION. J. R. Finlay. (Proc. Engrs 
Soc. W. Penn., Mar., 1914; 30 pp.) 40c. 

26,000—MINING LABORATORIES of the University of 
Illinois. H. H. Stoek and E. A. Holbrook. (Journ. West. 
Soc. Engrs., May, 1914; 32 pp., illus.) 60c. 

26,001—MINING METHODS—A Brief Comparison of Meth¬ 
ods and Conditions in the Witwatersrand and Lake Superior 
Districts. L. D. Hingle. (Can. Min. Journ., July 15, 1914; 3% 
pp„ illus.) 20c. 

26,002—MODEL—A Mining Model of Charters Towers 
Mine. E. O. Marks. (Bull. 116, I. M. M., May 14, 1914; 3H 
pp., illus.) Contributed remarks on paper previously indexed. 

26,003—ONTARIO—Production of Metalliferous Mines and 
Works for January, February and March, 1914. (Bull. 21, 
Ont. Bureau of Mines, 1914; 8 pp.) 

26,004—ORE BINS—Circular Concrete Ore Bins of Croton 
Magnetic Iron Mines. (Eng. and Min. Journ., July 4, 1914; 
2 pp., illus.) From art. by M. F. Sayre in Eng. News, June 
4, 1914. 20c. 

26,005—OREGON—A Vast and Unexplored Prospecting 
Field. (Southwestern Oregon). Dennis H. Stovall. (Min. 
and Eng. Wld., Apr. 25, 1914; 1 p., illus.) 

26,006—PRUSSIA—Versuche und Verbesserungen beim 
Bergwerksbetriebe in Preussen w&hrend des Jahres 1913. 
(Preuss. Zeit. f. B., H. u. Salinenwesen, part 2, 1914; 80 pp., 
illus.) Experiments and improvements in mining in Prussia 
in 1913. 

26,007—PUBLIC LANDS—The Segregation and Classification 
of the Natural Resources of the Public Domain. Frederick F. 
Sharpless. (Bull. A. I. M. E., June, 1914; 2 pp.) Discussion of 
paper previously indexed. 40c. 

26,008—SHAFT—The Rainbow Lode Shaft. E C. Reeder. 
(Min. and Sci. Press, June 13, 1914; 2 pp., illus.) 20c. 

26,009—SHAFT TIMBERIN(3—Diagonal End Plates, In¬ 
clined Shaft. G. A. Denny. (Eng. and Min. Journ., July 4, 
1914; 1^ pp., illus.) 20c. 

26,010 — SKIPS — Hydraulically Operated Skip-Loading 
Pockets. C. M. Haight. (Eng. and Min. Journ., Ju& 4, 1914; 
% p., illus.) 20c. 

26,011—SURVEYIN(3—Notes on Mine Survey Records and 
Calculations. Cecil G. Priest and William Whyte. (Bull. 116 
and 117, I. M. M. 1914; 17Vi pp.) Discussion on paper pre¬ 
viously indexed. 

26,012—TASMANIA—The Progress of the Mineral Indus¬ 
try of Tasmania for the Quarter Ending 31st December, 1913. 
Compiled by W. H. Wallace. (John Vail, Govt. Printer, 1914; 
18 pp.) 

26,013 — TIME KEEPING — Loose - Leaf Time - Keeping 
Forms. R. R. Heap. (Eng. and Min. Journ., July 11, 1914; 1 
p., illus.) 20c. 

26,014—VENTILATION and Its Effect on the Pay-Roll. 
Letson Balliet. (Min. and Eng. Wld., May 9, 1914; 1V4 pp.) 
20c. 

MINING L.\W 

26,015—APEX LAW in the Drumlummon Controversy. 
Charles W. Goodale; also discussion. (Bull. A. I. M. E., May 
and June. 1914; 21 Vi PP., illus.) 40c. 

26,016—APEX LAW—Should the Apex Law Be Now Re¬ 
pealed? Charles H. Shamel. (Bull. A. I. M. E., June, 1914; 
12 pp.) Discussion on paper previously Indexed. 

26.017—BRITISH COLUMBIA AND MEXICO. Good Ideas in 
the Mining Laws of. F. L. Sizer. (Bull. A. I. M. E., June. 
1914; 5 pp.) Discussion on paper previously indexed. 

26,018-CHINA’S NEW MINING REGULATIONS. Editorial. 
(Min. and Scl. Press, June 20, 1914; 1V4 PP-) 20c. 

26.019—MINERAL LANDS—The Initiation of Title to Min¬ 
eral Lands. Albert Burch; also discussion. (Bull. A. I. M. E., 
June, 1913; 3V4 PP.) 40c. 

26,020—REVISION—Why the Mining Laws Should Be Re¬ 
vised. Horace V. Winchell. (Bull. A. 1. M. E., June, 1914; 
5 Vi PP-) Discussion on paper previously indexed. 

ORE DRESSING—GENER.41. 

26,021—CRUSHING—The Work of Crushing. Arthur F 
Taggart. (Bull. A. 1. M. E.. June. 1914; 8 pp., illus.) Discus¬ 
sion on paper previously indexed. 
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26,022—GRADING ANALYSIS—A Graphic Method for Re¬ 
cording Grading Analyses. S. J. Speak. (Bull. 116, I. M. M., 
May 14, 1914; 5 pp., illus.) 

26,023—MAGNETIC SEPARATION of Minerals. W. Mewes, 
(Min. and Eng. Rev., May and June, 1914; 6 pp., illus.) De¬ 
scribes the Ullrich machine. 80c. 

26,024—MUREX PROCESS in a German Works. James M 
Hyde. (Min. and Sci. Press, June 6, 1914; 2 pp., illus.) 20c. 

26,025—ORE-REDUCTION METHODS, with Special Refer¬ 
ence to Their Suitability for Any Given Kind of Ore. (Min. 
Journ., May 30, 1914; 1 p.) Translation of paper by W. J. 
Bartsch. 40c. 

METALLURGY—GENERAL 

26,026—ALLOYS—Studie iiber Kupfer-, Nickel-, Kobalt- 
Legierungen. M. Waehlert. (Oest. Zeit. f. B. u. H., June 20, 
1914; 5 pp., illus.) 40c. 

26,027—ELECTROLYTIC DEPOSITION—The Power Prob¬ 
lem in the Electrolytic Deposition of Metals. Lawrence Ad- 
dicks. (Advance copy. Am. Electrochem. Soc., Apr., 1914; 7 
pp., illus.) 

26,028—FLUE DUST LOSSES, Determination of. T. Neil- 
son and L. Larson. (Min. and Sci. Press, June 6, 1914; 1% pp., 
illus.) 20c. 

26,029—REVERBERATORY BOTTOM—Cost of a Rever¬ 
beratory Bottom. P. E. Barbour. (Eng. and Min. Journ., 
July 11, 1914; % p., illus.) 20c. 

26,030—SMOKE!—Einiges iiber den Wert von Rauchgasun- 
tersuchungen. Winkelmann. (Zeit. f. angew. Chem., Apr. 
14. 1914; 2% pp.) Some notes on the value of smoke gas in¬ 
vestigations. 60c. 

26,031—WELDIN(3—Symposium on Welding at Boston 
Meeting. W. N. Best, Henry Cave, W. R. Hulbert, Gold¬ 
schmidt Thermit Co. and W. A. Hodges. (Journ. A. S. M. E., 
June, 1914; 15 pp., illus.) Discusses use of liquid fuel, the 
oxyacetylene process, thermit process and electric welding. 

FUELS 

26,032—COKE—Zur Frage der Koksbewertung. (Eisen- 
zeitung. May 9, 1914; % p.) Concerning the valuing of coke. 
40c. 

26,033—FUEL OIL in the Southwest, with a Bibliography 
of Fuel Oil Generally. William B. Phillips. (Bull. A. I. M. E., 
June, 1916; 48 pp.) 40c. 

26,034—GAS-PRODUCER OPERATION. E. G. Moon. (Eng. 
and Min. Journ., July 11, 1914; 1% pp.) Abstract of article in 
Power, Mar. 3, 1914. 20c. 

26,035—OIL FUEL—Scientific Installations for the Eco¬ 
nomical Burning of Liquid Fuel of Any Specific Gravity Wil¬ 
liam Newton Best. (Bull. A. I. M. E., June, 1914; 64 pp., 
illus.) Discussion on paper previously Indexed. 

MINING AND METALLURGICAL MACHINERY 

26,036—AIR COMPRESSORS—A Simple Volume Regulator 
for Air Compressors. (Eng. News, June 18, 1914; 1% pp., 
illus.) 20c. 

26,037—BEARINGS—Types of Journal Bearings for Mill 
Use. Herbert A. Megraw. (Eng. and Min. Journ., July 11, 
1914; 1% pp.) 20c. 

26,038—DRILLS—Modern Rock Drills. P. B, McDonald. 
(Can. Min. Journ., May 15, 1914; % p.) 20c. 

26,039—ELECTRIC POWER—What Alternating Current 
Terms Stand For. S. R. Stone. (Min. and Eng. Wld, May 2, 
1914; 2 pp., illus.) 20c. 

26,040—ELECTRIC SHOCK—Resuscitation from Electric 
Shock. (Iron and Coal Tr. Rev., May 29, 1914; IJ pp.) 40c. 

26,041—ELECTRIC SHOVELS—The Application of Electric 
Motors to Shovels. H. W. Rogers. (Bull. A. I. M. E., June, 
1914; 7% PP-. illus.) Discussion on paper previously indexed. 

26,042—ELECTRICITY in Mines. K. A, Pauly, (Gen. Elec. 
Rev., June, 1914; 8 pp., illus.) 40c. 

26,043—ELECTRICITY—Safeguarding the Use of Electricity 
in Mines. H. H. Clark. (Bull. A. I. M. E., June, 1914; 3 pp.) 
Discussion on paper previously indexed. 

26,044—HAULING HEAVY MACHINERY, Caterpillar En¬ 
gines for. Lewis H. Eddy. (Eng. and Min. Journ., July 18, 
1914; 1 p., illus.) 20c. 

26,045—HOISTING—Notes on Electric Shaft Hoisting. F. 
L. Stone. (Gen. Elec. Rev., June, 1914; 5 pp., illus.) 40c. 

26,046—HOISTS^—The Control of Electric Mine Hoists. M. 
A. Whiting. (Gen. Elec. Rev., June, 1914; 6 pp., illus.) 40c. 

26,047—^LOCOMOTIVES—Benzine Locomotives in Belgian 
Coal Mines. A. J. Baijot. (Coll. Guard., May, 1914; 6% pp.. 
Ulus.) Translated from Annales des Mines de Belgique. 40c. 

26.048—LUBRICATING OIL—Will it Pay to Purify the 
Lubricating Oil? (Ind. Eng., Apr., 1914; 2% pp., illus.) 40c. 

26,049—MACHINE SHOPS—Equipment of Mine Machine 
Shops. F. A. Stanley, (Eng. and Min. Journ., July 11, 1914; 
3% pp., illus.) 20c. 

26,050—MICROSCOPE—The Reflecting Microscope in Min¬ 
ing Geology and Metallurgy. James C. Ray. (Min. and Sci. 
Press, June 6, 1914; 4% pp.. Ulus.) 20c. 

26,051—OIL ENGINE—The Fuel Oil Engine in Mining. John 
W. Kniffin. (Eng. and Min. Journ., July 4, 1814; 1 p., illus.) 
20c. 

26,052—POWER PLANT—The Buckhorn Mines Co.’s Power 
Plant. E. H. Leslie. (Min. and Sci. Press, June 20, 1914; 3 pp. 
Illus.) 20c. 

26,053—POWER PLANT—The Hydro-Electric Power Plant 
of the Homestake Mining Co. Richard Blackstone. (Min. and 
Eng. Wld., July 4, 1914; 10 pp., illus.) 20c. 

26,054—PUMPS—Bemerkenswerte AusfUhrungen von Hoch- 
druckkrelselpumpen fiir moderne Grubenwasserhaltungen. 
Ernst Blau. (Oest. Zeit. f. B. u. H., Mar. 7 and 14, 1914; 10% 
pp., illus.) 60c. 

26,055—PYROMETERS — Recording Pyrometers. C. R. 
Darling. (Electrician, June 5, 1914; 1% pp., illus.) Abstract 
of paper before Faraday Soc. 40c. 

26.056—RESCUE APPARATUS—Self-Contained Rescue Ap¬ 
paratus. W. R. Elliott. (Salt Lake Min. Rev., Apr. 15, 1914; 
3 pp.) 20c. 

26,057—S.TEAM BOILER—Verdampungsversuch an einem 
mit der verbesserten Wefer Gasfeuerung ausgeriistetem 
Dampfkessel. BUtow and Dobbelsteln. (Gliickauf, June 27 
1914; 1 p., illus.) Evaporating test in a steam boiler equippeii 
with the improved Wefer gas firing arrangement. 40c. 

26,058—STEAM SHOVEL—76-Ton Steam Shovel. (Engi¬ 
neering, June 5, 1914; 2 pp., 4 plates.) 40c. 

SAMPLING AND ASSAYING 

26,059—BRONZES AND BRASSES-The Complete Analyses 
of Bronzes and Brasses. Joseph W. Phelan and Ernest c 
Crocker. (Brass Wld., May, 1914; 4 pp., illus.) 

26,060—ELECTROLYTIC ANALYSIS—A Cheap Form of 
Rotating Cathode and Anode for Rapid Electrolytic Analysis 
Ernest A. Lewis. (Journ. Soc. Chem. Ind., May 15, 1914- % 
p., illus.) * 

26,061—LABORATORY STANDARD SOLUTIONS—Methods 
of Analysis Used in the Laboratories of the Armour Institute 
of Technology. (Chem. Engr., June, 1914; 3% pp.) Continu¬ 
ation of article previously indexed. 40c. 

26,062—PERMANGANATE SOLUTIONS—Methods of Analy¬ 
sis Used in the Laboratories of the Armour Institute of Tech¬ 
nology. (Chem. Engl-., Apr. and May, 1914; 4 pp.) 80c. 

26,063—SAMPLE CATCHER—Knock-Down Sample Catcher. 
Edwin J. Collins. (Eng. and Min. Journ., June 27, 1914; % n 
illus.) 20c. ’ 

26,064—SLAGS—Effect of Acidity of Assay Slags on Silver 
Losses. D. C. Livingstone. (Eng. and Min. Journ., July 4, 
1914; 1% pp., illus.) Experiments made by students at Uni¬ 
versity of Idaho. 20c. 

^ 26,065—SULPHUROUS ACID—Ueber die titimetrlsche Bes- 
timmung freier schwefliger Saure. Kedesdy. Uhem.-Ztg., May 
12, 1914; 1 p.) On the volumetric estimation of free sulphur¬ 
ous acid. 20c. 

INDUSTRIAL CHEMISTRY 

26,066 —AMMONIA — Untersuchungen iiber die Bildung 
von Ammoniak und Zyanwasserstoff bei der Steinkohlendes- 
tillation. O. Simmersbach. (GlUckauf, May 9 and 16, 1914; 
9% PP-) Researches on the formation of ammonia and hy¬ 
drocyanic acid in the distillation of coal. 80c. 

26,067—CYANIDE—The Present State of the Cyanide In¬ 
dustry. E. J. Pranke. (Journ. Ind. and Eng. Chem., May. 
1914; 4 pp. 60c. 

26,068—PILLING MATERIAL and the Ideal Absorption and 
Reaction Tower in the Chemical Industry. Harold Nielsen. 
(Chem. Tr. Journ., May 30, 1914; 2% pp., illus.) To be con¬ 
tinued. 40c. 

26,069—LEAD POISONIN(3—Wert und Bedeutung der 
Blutuntersuchung bei Bleivergiftung fiir die deutsche Blel- 
industrle. Schoenfeld. (Zeit. f. angew. Chem., June 2, 1914; 
2% pp.) Value and importance of the blood examination in 
lead poisoning for the German lead industry. 

26,070—PHOSPHATES—Available Phosphates by Furnace 
Treatment. James H. Payne. (Am. Fertilizer Hand Book, 
1914; 2 pp.) 

26,071—RED LEAD—Analysis and Composition of Red 
Lead. Augustus P. West. (Philippine Journ. Sci., Dec., 1913; 
9 pp., illus.) 

26,072—SULPHURIC ACID—Sulphur, Pvrite and Sulphuric 
Acid In 1913. W. C. Phalen. (Advance Chapter, Mineral Re¬ 
sources of the U. S., 1913; 29 pp.) 

26,073—SULPHURIC ACID INDUSTRY, The. A. M. Pairlie. 
(Am. Fertilizer Hand Book, 1914; 7% pp., illus.) 

MATERIALS OP CONSTRUCTION 

26,074—CONCRETE—The Effect of Saturation on the 
Strength of Concrete. J. L. Van Ornum. (Journ. Assn. Eng. 
Soc., Apr., 1914; 12 pp., illus.) 

26,075—FIREPROOF MATERIAL—^Untersuchungen iiber 
die Warmeleitfahigkeit feuerfester Baustoffe. (Stahl u. Elsen. 
May 14, 1914; 3 pp., Illus.) Researches on the conductivity 
of heat of fire-proof building material. 40c. 

26.076—GUNITE—Availability of the Cement Gun for Mine 
Work. (Coal Age, Apr. 25, 1914; 3% pp., Illus.) 20c. 

26,077—REFRACTORY MATERIALS—Selection of Refrac¬ 
tory Materials. Morgan B. Smith. (Power, May 5, 1914; 2% 
pp.) Outline of tests to determine quality of firebricks and 
fireclay. 20c. 

MISCELLANEOUS 

26,080—DAM—The Constant-Angle Arch Dam. Lars R. 
Jorgensen. (Proc., A. S. C. E., May, 1914; 38% pp.. Ulus.) 

26,081—DRINKING WATER—Providing a Shop Drinking- 
Water System. S. H. Bunnell. (Iron Age, June 4, 1914; 2 pp.) 
20c. 

26,082—EARTHQUAKES—The Wltwatersrand Earth Trem¬ 
ors. H. E. Wood. (Jour, Chem., Met. and Min. Soc. of So. 
Afr., Apr., 1914; 4% pp.. Ulus.) 60c. 

26,083—FOREST RESERVES—Rights of Way on Forest 
Reserves. Royal D. Salisbury. (Min. Sci., May, 1914; 3% pp.. 
illus.) 20c. 

26.084—LASSEN PEAK—A Journey to Lassen Peak. W. H. 
Wright. (Eng. and Min. Journ., July 18, 1914; 3 pp.. Ulus.) 
20c. 

26.085—PIPE LINE—The Construction of the Klondike 
Pipe Line. W. W. Edwards. (Proc., A. S. C. E., May, 1914; 
12 pp., illus.) 

26,086—SCIENTIFIC MANAGEMENT—The Practical Work¬ 
ing of Scientific Management. (Ind. Eng., June, 1914; 4 pp.) 
20c. 

26,087—TIMBER CONSERVATION and Preservation in the 
United States. E. L. Powell, (Journ. Assn, of Eng. Socs., 
May, 1914; 8 pp.) 40c. 

26.088—WATER-DEVELOPMENT of the Southern Alumin¬ 
ium Co., near Whitney, N. C. (Eng. News, June 11, 1914, 
3 pp.. Ulus.) 20c. 


