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At night a Sea Gulls
retreat, In the Day a
Hustling Conveyor.

At the farthermost point of Staten Island, the prey of
the wintry gale, the tarpet of the summer sun, en-
wrapped the year round in the dripping night fog—
is a Goodrich “LONGLIFE" conveyor Belt. When
day coines a contractor pumps sand and gravel from
the ocean bed and sluices it down the belt.

~ Night and day, winter and summer, alternately the
hustling conveyor and the perch for ocean gulls—
good, old “LONGLIFE' sticks to the job. And for
all the assaults of wind and wave this “LONGLIFE”
Belt still retains remarkable flexibility and sound body,
emphasizing its pronounced ageing qualities and ab-
Tasive resistance.

A wonderful Belt is “LONGLIFE.” Before replac-
ing your present conveyor send for a Goodrich Belting

Catalogue and read the many fine points on “LONG-
LIFE.”

SIGNIFICANT: The world’s record for belt conweyed tonnage is
held by “LONGLIFE” From 1914 to 1918 in a Utah Capper
Mine a "LONGLIFE" Belt carried 7,313,400 tons of ore at a con
of less than twenty cents per thousand tons.

Conveyor Belts

THE B. F. GOODRICH RUBBER COMPANY
Akron, Ohio




A Modern
MILL

for Your

LABORATORY

TLabkoratory tests on properly designed
apparatus enable you to determine the
milling process hest adapied to your ore
hetore hunilding the mill—they help you
regulate every step of the process for
highest efficiency—and the cost is insig-
nificant as compared with a mill run.
MASSCO Laboratory Milling Bguipment
saves money, and minimizes the possi-
bhility of failure in ore treatment—why
not equip your laboratory with MASSCO
ore testing speecialties?
WILFLEY TABLE No. 13 .
A laboratory size Wilfley complete in
every detgil—encloged head motion—
tilting device—and two interchangeable
decks with Wilfey roughing and finigh-
ing riffles—a duplicate of our large ta-
pleg at a low cost that will surprise you,
THE Mc(0O0L PULVERIZER AND
SAMPSON CEUSHER R
Two machines that enable you to quickly
prepare the pulp for testing purposes,
crushed or ground to any desired de-
gres of fineness—they can bhe depended
upon for long service.

THE RUTH
¥FLOTATION MACHINE
Consisting of an agitation com-
partment, impeller and spiiz-
kawten furnishes an ideal out-
fit for determining the flotative
properties of any ore and the
effect of various oils and rea-
gents, The pulp thoroughly
tmixed with air
drawn down the hol-
low impeller shafi
is aerated and
forced in a steady
gtream toward the
spitzkasten and
froth discharge
lip—-it{ is a com-
plete lahoratory
model of the
large Ruth Ma-

chines.

Write for our Bulletins. Massco Eguipment includes every laboratory requirement.

The Mine & Smelter Supply Co.

DENVER, COLOREADO
New York Office: 42 Broadway A Serviée Station within reach of you.
MANUFACTURERS OF THE MARCY BALL MILL.
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Introductory.

The amount of oil and ammonia in an
oil shale is determined by destructive
distillation of the shale. Apparaius and
methods vary greatly in different labora-
tories. Hard glass retorts' and distil-

‘charging and cleaning of the glass retort
js difficuit, and the glass is a poor con-
duetor of heat. Cylindrical retorts made
from iron pipe by screwing on caps at
the ends ® are usually free from leaks,
but the cap is difficult to remove, the
threads soon burn off, unless used in a
horizontal position, and then the retori
does mnot readily permit of even digtri-
bution of heat., The retort (iron pipe
6 ft. long, 2.in. in diameter, closed at
one end) and method® used dy . M.
Bailey of the Pumpherston- Oil Co., Glas-
gow, Scotland, for available yield of
crude oil is not satisfactory for shales
containing lighter- oilg, since it is heated
with one end open and has no condenser.
The TUnited Btates Geological Survey®
and many chemical laboratories in the

- Modern Motive Might

MOUNTAINS, miles and minutes give
way before electricity, the magicmotive
power. Properly applied, itdrives giantloco-
motives across the continental divide, tows
ocean liners through the Panama Canal, or
propels huge ships, Through good light,
safe signals, and illiminated highways, it
is making travel better and safer and also is
increasing the usefulness of transportation
methods on land; sea or in the ait.

In short, electricity is revalutionizing transporta-
_tion, making it quicker, safer, more econotnical
and reliable in all sorts of weather.

And back of this developmentin electric transpor-
tation, in generating and transmitting apparatus
aswell as motive mechanisms, are the co-ordinated
scientific, engineeringand manufacturingresources
of the (General Electric. Company,
working to the end that elec-
tricity may better serve

mankind.

cury distillation” retorts. I have used
them for two years with students in
shale analysis, and in about fifty-five de-
terminations which I have made on Colo-
rado and Wyoming shales and consider
this type of retort most satisfactory for
both laboratory and field. distillations.
When this retort is placed vertically and
praperly heated by one gas burner a uni-
form distribution and penetration of heat
ig secured. 'The oil is driven to the
cooler portions at the center and top and
finally out at the top without any chance
of overheating, and a maximum of oil is
produced which. is similar in quality to
that produced from the same shale by a
plant  retort, This- retort iz easily
charged and the spent ghale readily re-
moved, “Smooth-On” cement prevents
leakages, around the cover of ihe refort.
The retort lasts for a large number of
‘distillations, but the cover may- warp
wfter ten or twenty distillations where

§5-33CF

#* Regearch Chemist, . American 8hale and
Petroleum Co.,, formerly Associate Professor
of Chemistry, Colorado Schoel of Mines.
1 Grafe, Shale Oils and Tars,
D, 148,

2 Pinkler and Challenger, Chemistry of Pe-
troleum, p. 188,
? United States Bureau of Mines, Notes on
(il 8hale Industry, 1919, Colorado State Bu-
real of Mines, Bulletin 8, p. 37,
%+ United States CGeological Survey, Bulletin
641, p. 147, 1916.
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Analysis of Oil Shale

By G. W. Botkin*

lation filasks have heen used, but the

“for

West have successfully used ironm “mer- .

Scheithauer,

189

the final temperature reaches a Dbright
red, Bailey’s method for determining
available ammonia® (distilling the shale
with steam in an iron tube) is accurate
for the total ammonia,. bui is not well

‘adapted for an accurate determination of

oil as the quantity of shale ased (30
grams} is too small. The “mercury” re-
torft may he used with considerable sav-
ing of time to determine the yield of
oil, ammonia and permanent gas hy one
digtillation either with or without steam.
For the steam digtillation the retort is
drilled near the bottom (from one side,
horizontally), threaded, and a small pipe
the introduction of steam tightly
screwed in. Qutside the retort the pipe
bends downward, where it connects with
a suitable source of steam. This type
of retort is suited for control work in
plantg retorting with steam and for the
determination of ammonia under condi-
tions similar to those of plant retorting.
This methad is not desirable for the de-
termination of the maximum yield of am-
mohia, since the complete removal of
amnionia with steam requires a long time
even when small quantities of shale are

. used, as in Bailey’s method. The amounts

of oil and especially of ammonia vary
congiderably with the same shale depend-
ing on the method of heating and on the
type of apparatus used. It is therefore
important that some standard method be
adopted for general use. Nothitng new
or perfect is claimed for the following
method, but it is fairly accurate, easy of
manipulation, comparatively rapid, and

" whether the distillation ig made with or
" without steam,

the conditions can be
easily varied so as to approach those in
a. plant refort.

Analysis by Dry Distillation.

The apparatus is set up as shown in
the accompanying cut. When available,
a flow-meter is used instead of the car-
hoy. A weighed sample (241) grams of
the shale is placed in a one-half pint
“mercury” retort and a paste of “Smooth-
On” cement (Engineer's No. 1) ¢uickly
ilaced on the junction surfaces of both
the retort and cover, and the cover at
mmece clamped down tightly. The retfort
ig placed in position, covered by an insu-
lation (85 percent magnesia steam-pipe

8 Blair, Journal Society Chemieal Industry,

1911, p. 397. Grisgom, Journal Industrisl and
Engineering Chemistry, February, 1920, p.
172,
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insulation, 8 in. long, 414 in, inside diam-
eter}, which also serves as a burner
guard, and then allowed te stand at least
15 minutes to give time for the getting
of the cement. A small piece of ashes-
tos board is placed over the top of the
magnesia insulation so asg to cover two-
: thirds of the retort on the side farthest
from the condenger. The condenser is
‘placed in a vertical position in order to
secure hetter drainage, and the water for
cooling first run through a small flask,
which is heated at the end of the distil-
lation to melt and remove any solid ma-
‘terial remaining in the condenser tube.
- The oil and water distilling from the
shale are collected and measured in the
graduated cylinder., The ammonia is ab-
sorbed from the gases by about 25 ce, of
capproximately normal sulphuric acid in
“the Meyer absorption tube. The perma-
nent gases are hest measured by a flow-
meter, but they may bhe collected over
Swater and measured by the amount of
water displaced. When this last method
is used it is necessary to have a large
- container such as a carboy. A siphon
‘tube leads from the bottom of the car-
-boy into a distilling flask {alsc contain-
ing water), and the pressure in the re-
tort and the tubes leading from it is rexz-
ulated by adjusting the height of the
flagk so as to keep the pressure approxi-
mateiy atmospheric throughout the dis-
tillation, : )

When all is ready for the distillation,
a number 4 Scimatco hurner is adjusted
to produce a 4<inch flame and placed
with the top 4 inches from the bottom
of the refort and with the flame under
the center of the retort. The hurner is
raised one inch at half hour intervals.
After about an hour and a half the water
to the condenser is shut off and at the
end of two hours the burner is placed
% inch from the hottom of the retort.
The retort should reach a low red heat.
The oil is usually off at the end of 114
or 2 hours. Additional burners may be
used in case of doubt. The amouni of
permanent gas and gometimes of ammo-
nia, may be doubled by continuing the
heating at a higher temperature after
the oil has all been removed. Such meas-
urements are not often required and usu-
ally only the gas and ammonia accom-
panying the oil is measured. At the end
of the distillation the gas is measured by
reading the flow meter or by measuring
the water displaced. This volume in
liters times 183.7 is equal to the number
ot cubic feet of gas per ton (2000 lhs)
of shale when 241 grams have been used
for the analysis. The water in the small
flask connected with the condenger is
heated until the steam entering the con-

191

denser has melted and removed all the
heavy oil. The amounts of oil and water
coliected in the graduated eylinder are
accurately measured. After measuring
the oil and water they are transferred
to a separatory funnel and the water run
into a liter conical flask. The acid is
poured from the Meyer tube into the coni-
cal flask and the tube rinsed with 50 cc.
of hot water. This water is then poured
through the inner tube of the condenser
into the graduated cylinder so as to rinse
out any ammoniem compeounds. The
ringe water is transferred to the separa-
tory funnel, the oil and hot water shaken
together, and after separation the water
is run into the conical flask, The rins-
ing in this manner with 50 ce, portions of
hot water is repeated three more times
adding the rinse water each time to the
conical flask. This ringing is necessary
to remove the ammonium compounds
Irom the oil. Usually the rinse water
contains more ammonia than the acid in
the Meyer tube, and unless the oil is well
waghed it is impossible to obtain ammo-
nia resuits which checl.

The ammonium sulphate contained in
the acid solution and the ringe water in

the conical fiask is determined by one of

iwo methods. The sgolution may Dbe
boiled to a small volume or an aliquot por-
tion measured and the ammonia deter-
mined in the usual manner by a Kjeldahl
distillation., When the aeid solution is
not too deeply colored {which is the rule
if the shale is distilled slowly) the fol-
lowing method ® based on the reaction of
formaldehyde with ammoninm compounds.
may be nsed., Itis very rapid and almost
as accurate as the Kjeldahl method. The
solution is boiled to remove carbon diox-
ide and sufliciefit litmus solution or co-
chineal is added to produce a distinct
color, Sodium hydroxide is added from
a -burette until the solution is exactly
neutral. When in doubi about the end-
point or the end-point has Been passed,
a few drops of sulphuric acid are added
and the end-point again determined,
This 'may be repeated any number of
{imes until the neutrality of the solution
is assured. Often dilution with a large
volume of water is an aid in making
these end-point colorg clearer. With lit-
mus it is most accurate to take the end-
point where the color begins to change
to a red-violet rather than the fihal
change te deep blue. Ten cubic centi-
meters of neutral 40 percent formalde-
hyde are added to the neutral solution
and the solution boiled for ahout one
minute. The following reaction iakes
place: ’
6 HCHO - 2(NH,),80, = (CH,),N, +
2H.80, + 6 H.O



192 THE COLORADO SCHOOL OF MINES MAGAZINE.

The solution is cooled to about 60 de-
grees C, phenclphthalein added, and the
sulphuric acid titrated with standard so-
dium hydroxide. One cubic centimeter
of fifth normal base is equivalent to
(.10964 pounds of ammonium sulphate
per ton of shale when 241 grams are
uged in the distillation. The grams of
ammonium sulphate from 241 grams of
shale times 8.3 iz egual to pounds of axm-
monium sulphate to the ton.

When the amount of spent shale is de-
gired, it is removed from the retort after
cocling and weighed, The number of
grams of spent shale obtained from 241
grams of shale multiplied by 8.2 equals
the number of pounds of spent shale per
ton,

Analysis by Steam Distillation. )

The apparatus and the method are ’Fhe
game as given above with the tollowing
changes. The retort has an iron tube for
the introduction of steam, the gradua"ced
cylinder is replaced by a liter suction
flask, the adapting tube from the con-
denser extends to the bottom of the flask,
a Dhrass or iron condenser tube is pre-
ferred, and the small flask for heating
the condenser water may he omitted.
The shale iz heated without steam until
it has reached the steam temperature.
Then steam is introduced and continued
at such rate as to correspond to ihe

amount used in plant -retorting, or so

that 200 to 300 cc. of condensed s_team

accompany the oil. After the oil is all |
out the steam may be continued until :
500 cc. of water have collected in the -
suction flask. Consgiderable ammonia -
may still be obtained from the Spent .
shale, but plant operation usually lea.vz_as

more than 1 percent of the mnitrogen im

the shale. The heating by means of the

Scimatco burner is increased less rapidly -
than in the distillation without steam. :
At the end of the distillation the acid-
solution in the Meyer tube is poured info :
the suction flask. If the solution is alka-
jine some more aeid is added until it is-
acid. The oil and water are then sepa-.

"rated in the separatory funnel, the oil

is meagured in the graduated cylinder:
and the ammonia contained in the water .
iz determined hy one of the methods:
already mentioned, X

The following are the results obtamed_
by six different distillations of & samp_le-__-
of Colorade shale. The first three dis-:
tillations were made without steam and’
the second three with steam. HExireme
care was not taken to make the condi-
tions exactly the same and they d¢o not’
tairly indicate how well the me_t‘ﬂod may "
be made to produce results which check,
when samples are run from the same lot
of ghale. ' :

Retorting Without Steam.

: Sample No, 1 gample No. 2 Sample No. 3
Water, gallons per fom. ... 1.65 73% 73.35
01], gallons per ton. ......ovviiraniane 78.1 4236' 3860I
Glas, cubic feet per ton.............. PR 4383 3 5 oo
Ammonium Sulphate, pounds per ton...... 10.20 2 W
Spent Shale, pounds perton.............n 113? ) 2 .
GrawtyofO-ll,Be........................: 14:2 o 2

Saturation of Oil, percent................
Retorting with Steam.

Sample No. 4 Sample No. 5§ Sample No. 6
0Qil, gallons Per LOTt. oo v v 781 82.5 40§g.3
Gias, cubic feet per fon. ... .o it 3807 3620 o
Ammoniam Sulphate, pounds per ton...... 21.9 ‘ 38.2 101}4.
Spent Shale, pounds per tom.............. 1085 1020 . o
Gravity of Oil, Be....ovovrinini it 20.9 . ,

Saturation of Oil, percent...............

L1220 13.0 12.6

PRODUCTION OF ASPHALT IN THE
UNITED STATES.

A preliminary estimate of the produ(?-
tion and sales of asphalt and native bi-
tumeng and allied substances in the
United States in 1919, has just Dbeen
made public by the United States Geo-
logical Survey Department of the Inte_r-
ior. The asphalt produced from domestic

petroleum amounted to 600,000 short
i weTiad ot QAN NAONR 9T ADDATEeNE

jnerease over 1918, of 72,425 tons, and of
$1,664.796, respectively. The asphalt

produced from Mexican petroleun =
amounted to 672,000 short tons, valued at
$7,917.000, an increase from 1918 of
21,756 tons, in quantity and a decrease of

$2,407,020 in value, About 115,000 short =
tong of native bitumens and allied sub-
atances valued at $1,000,000 was pro-
duced in 1919, an apparent increase over

191% of 54.966 tons and of $219,192.
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Observations with the Geophone *
Alan Leighton,

The geophone is an ingtrument in-
vented by the ITrench during the war to

defect, through the earth, the sapping

and underground mining operations of
the enemy. It was improved by the
‘United - States Engineers, and more re-
cently has been further improved by the
- engineers of the United S{ates Bureau of
Mines, and its use in connection with spe-
. cial sounds has been developed.

The instrument, though small, is essen-
tially a seismograph, since it works on
the same principle as the ponderous ap-
paratus by which earthquake tremors are
. recorded. It consists of an irom ring
“about three and one-half inches in diam-
“eter, within the center of which is sus-
pended a lead weight that is fastened by
a single belt through two metal dises

(pure nickel dises 0.025 in. thick are.

used) one of which covers the top and
the other the bottom of the ring. There
are two brass cap pieces, the top ome
having an opening in the center to which
is fastened a rubber tube leading to a
stethoscopic ear-piece. These cap pieces
are fastened with bolts to the iron ring
and serve also to hold the metal discs
in place.

We then have really nothing but a lead
weight suspended between two thin discs
that extend across a small air-tight box.
It the instrument is placed on the ground
and anyone is pounding or digging in the
vieinity, energy is” transmitted in wave
motion through the earth, and the earth
waves shake the geophone case. 'Fhe
lead weight, on account of its mass, and
becanse it is suspended Dbetween the
discs, remaing comparatively motionless.
There is thus produced a relative motion
between the instrument case and the lead
weighi. The resull is that in the thin
space over the dise, a compression and
rarification of the air alternately takes
blace which is magnified at the small
outlet. Since the rubber tube leading to
the stethoscople ear-piece is connected
with the space in the geophone, the vibra-
tions are transmitted to the ear drum
and HKe other rapid air waves produce
sound effects. Usually two insiroments
are used, one for each ear.

‘When two instruments are used, it bas
been found-that the sound is apparently
Iouder from the instrument nearer the
source of sound, even though the geo-
phones are placed not more than two

* Monthly Reports of Investigations, Bu-
reau of Mines, Department of the Interior.

icet apart. It is evident that by moving
the ingtruments a point can be found
where the sound will be of the same. ap-
parent intensity in both ears. The direc-
tion of the point of origin of the zound is
then on a' perpendicular to the line con-
necting the centers of the two instru-
ments, either in front of or behind the
observer. Further observation will show
which side. Direction-ig quite accurately
determined in this way. The sound is
not actually louder in one ear than in
the other, but the ear is capable of dis-
tinguishing the slight differences in time
at which the sounds arrive in the two in-
struments, Since this is the case per-
sons who are glightly deaf in one ear are
able to determine direction with the in-
struments.

The Bureau of Mineg has conducted an
investigation to determine the conditions
of operation under which the geophone
will give the most satisfactory results
when used for rescue and survey work
in both metal and coal mines,

In coal mines it has been determined
that the geophones should rest on a solid
shelf of coal or on the floor of a niche
cut into the coal. The floor of the mine
is likely to be covered with dirt, and is
very seidom solid enough to transmit
gound well. In metal mines the geo-
phones will, of course, be held against
or placed upon the natural rock. If the
geophones are held with the handsg
against the coal, vibrations are set up
by the circulation of the hlood within
the hands that greatly interfere with suec-
cessful ohservations. On the other hand
the rock appears to withstand these vi-
brations, and successful resulfs can he
obtained by simply holding the instru-
ments in place upon the rock.

If a man is pounding in the hope that
e may be located by means of geo-
phones, he should sfrike heavy slow
Plows upon the coal! or rock. The best
results are obtained with a sledge, or
heavy stick of timber. This is true even
if the man expects to be located by a
party operating upon the surface. There
is no advantage in pounding upon the
mine roof. The sound transmission ig
not so good, and the process is more
fatiguing. It is, of course, known that
sounds are transmitted very well along
rafls and pipe lines. The investigation
Las shown that whilie sounds may be
transmitted great distances if the rails
are laid upon ties or the pipes are sus-
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pended; on the other hand, if they are
buried in loose dirt for a distance as
slicrt ag fifteen feet the sound vibrations
may be completely damped. For this rea-
sor a man should never pound on a pipe
line or the rails unless he is certain that
they are entirely free from any covering,
Since the sounds are so well transmitted
through the rock or coal, pounding on
pipes would seldom be advisable.

In making observations from the sur-
face above a mine, the geophones must
be pressed firmly into place upon the
earth after the sod has been removed.
Experiments were conducted with the
geophones placed upon.stakes driven into
the earth, but this method was found not
to possess any advaniage.

in regard to the distances thai{ sounds
can be detected through the earth,
sledge pounding can be heard in a mined-
out area of a coal mine at least fifteen
hundred feet, through the solid coal two
thoesand feet, and through solid roek
about one-half mile, Blows from a pick,
tamping bar, or heavy rock can be de-
tected about two-thirds as far.

The geophone is of great value for res-
cie work in mines, It frequently hap-
pens that after a disaster men barricade
themselves in some portion of the mine
where the air is still good and await res-
cue parties. In such a case, if they keep
up a continuous pounding, it may easily
be possible to locate them by means of
the geophones. - Otherwise it-is possible
that the rescue party may come near
them without discovering their place of
refuge. The same is true of metal mines,
where men may be imprisoned bhehind
falls, or even be barricaded in some por-
tion of the mine to which they have re-
treated in order to protect themselves
from the fumes of a fire.

The geophone has also been proved of
value for rough survey work in both coal
and metal mines, for purposes of check-
ing, positions of headings, winzes or rais-
es, being driven, sunk, or raised fo malke
a connection. It is perhaps of more value
under the conditiong usually prevailing
in metal mines, since direction iz more
‘gasily determined throwgh rock than
through coal. .

It i3 eagily seen that geophones are of
value when the headings of tunnels diffi-
cult to survey are coming together, Di-
rection determinations shousld be made
froim each funnel, and if the resulés are
congistent the operator can be sure of
his data. The resulis may neot agree if
the sirata between the two tunnel heads
are not homogeneoius, and, of course, in
this case little reliance can be placed
upon them. N :

That the instruments are of practical
value in this connection can be seen
from the following instances: The Du-

reau of Mines Engineers were present in

a metal mine at the time when a drift
and a raise had “missed.” A few min-

utes’ observation in the drift and of
peunding in the raige, showed that the

raise had gone up past the drift about
gix feet in from the face and to the right.
Observations made from the raise upon
the sounds of the drill operating in the
drift showed that the raise extended to
a point six feet above the drift, and that
the drift was in the direction indicated
by the first set of observations.

another raise which was being driven to
the side of a drift, six to eight feet from
it.  Observations

drill in the raise was apparently operat-
ing., The survey mark was then ascer-

tained to be from two to three feet to:

the right of this mark. A drili set up
and operated into the survey mark did
not hole through into the raise,
drilled at the point indicated by the geo-
phones reached the raise, and proved the

geophones to he correet within a few

incheés.

This instance also illustrates another:

application of the geophone, ‘The survey-
ors had given the miners the location
of the raise with regard to the driff in
order to prevent accident in case a blast
broke through. The geophone could have

located the point eagily, and freguent ob-
necessaly, would . have .
shown the progress of the work within:
the raise and before a blast was 10 be.:

servations, if

fired. :
One of the advantages of the instru
ment is that it reproduces souwnd so well

Tatking can he understood fairly well

throngh fifty feet of solid coal, and de
tected one hundred and fifty feet away
The sounds from mining machines are al

characteristic. In fact, a bureau engineer
through three hundred feet of coal was -
able to name nine out of ten tools which :
were being operated upon the coal, In -
one mine where observations were being :
made from a tunnel heading, the mine’

foreman heard the workmen in another
tunnel preparing to blast, and ordered

the Bureau Engineers to retire until the:
blast was fired. The sounds were s0°

clear that he did pot realize at the time

that tHe tunnel headings were then over-

three hundred feet apart.

Observations have been made at two
mine fires, where it was found that the:
fire made noise enough to be heard some "

 glate.

A gur-:
vey showed these conclusions to be cor-
rect.  Again, observations were made of

were made of fthe :
gonnds from the drill, and a point located -:
on the side of the drift behind which the -

A hele =
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distance, either because of the drawing
air or the breaking off of bits of coal and
At one fire burning about forty
: feet below the surface all of thege gounds

: could be heard, and an area was located

within which they were audible. The fire

" could not be approached from within the

mine, but the one point inside-at which
similar sounds could be heard was found
to be the nearest point to the fire aresa.

. Later observations made around the hase
- of a large burning culm pile were of in-
- terest because the same kinds of sounds

were audible heré. At the second fire,

i which wag burning three hundred feet

below the surface, only the gounds from
aropping rock could he heard.

It is the custom in some loealities to
put down churn-drill holes from the sur-
face to ventilate blind stopes and to carry
pipe tines, These holes often come dewn
in the golid, and much expense is in-

~curred in locating them and driving tun-

nels to them. Geophones will be of great
value here. and there wounld be no gues-
tion of faintness of sound since churn-
drilling can be detected nearly a mile
away.

It is a well-known fact that when the
bit of a diamond drill has drilled a con-
siderable distance below the, surface,
there is no simple method for determin-
ing the course it may have taken, al-
though there are survey methods used
that give approximate results. Since
thesge hits nearly always drift away from
a straight course, it is evident that any
instrument making it easily possible to
determine their course will be valuable.
There is some possibility that the geo-
phone may be useful for thig purpose. To
date, however, this possible use of the
geophone has not been thorpoughly stud-
ied. Observations have been made upon
but two vertical drill holes. These holes,
about a guarter of a mile apart, were

penetrating strata consisting of alternate -

layers of gneiss and “black rock,” pitch-
ing at an angle of approximately forty-
five degrees. One hole has reached a
depth of approximately 1.000 feet, the
other 600 feet. At each hole it was found
possible to hear the bits cutting when
the geophones were placed upon the rock
surface, The ohservations were some-
what disappointing in that the sound of
the bits could be heard within but a lim-
ited area, a circle whose radius was ap-

. proximately one hundred feet, with its

center at the drill. Since the area was
80 small, and presumably directly above
the bit, no direction determinations
could be made in the usual manner. Tt
is believed, however, that had the bit

i drifted, this area of audibility would have

been directly above the bit and away

from the drilling machinery. Obgerva-
tiens must be made on inclined holes in
order to prove this point. It ig certain
tkat should a drill-hale be put down ahead
of mine workings there would be no diffi-
cully in locating it from the workings
themgelves,

Very satisfactory results have also been
obtained in attempts made to locate leaks
'}n water maing. The water circulating
in the ordinary eity main can be heard
with the geophones when they are placed
on the surface, ten to twelve feet ahove
the pipe. In the business disiriet of
Pittsburgh one leak was located within a
few minutes, although the water depart-
ment had been irying to find it for two
weeks. The leak could be heard from
the surface from any point within a oir-
cle sixty feet in diameter, and wag lo-
cated in the joint of a “T™ connecting a
ten-inch with a fifteen-inch main. The
geophones were algso used successfully to
lecate a leak in a one-inch pipe serving a
residence.—U. S. Bureaun of Mines, Re-
ports of Investigations.

THE RED CROSS OF THE FUTURE
AND THE SERVICE MAN.

The primary obligation of the Ameri-
can Red Cross ig to the Service Man of
the }}rmy and Navy. Five duties still
remain:

First—To stay with the Army of Occu-
pation, compriging about 17,000 officers
and men,

Second—To continue in the hospitals of
the Army, the Navy and the Publie
Health Service where there are more
than 26,000 men, many of whom wil} be
retained there for months and some for
years, and carry on recreational and so-
cial work,

Third—To keep in touch as an Advi-
sory Organization with the discharged
men of the Army and Navy, and he ready
—nei in the way of financial aid—but
what is worth more, to eontribute kind
advice and friendly assistance.

Fc_mrth~—'i‘0 carry on the work with the
families of soldiers and sailors and for
the community at large.

PFifth—To care for those blinded in the
crash of war, a Service turned over to
the Red Cross by the government.

“Am I my Brother's keeper”? ig the
stammering alibi of sordid selfishness,
Answer the call of your Red Cross. which
holds its Fourth Roll Call November 11-
25, and fulfill your - obligation to the
brother who ig =till] with Tivele Qam
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TECHNICAL REVIEW

e\_!p

GENERAL.

Present Status of the Nebraska Potash
Industry. (Ed. C. & M. E., September
22, 1920.)

The potash industry in Nebraska has
heen guffeving for lack of proper support
from the fertilizer companies. During
the war, when the importation of potash
from foreign countries was cut off, the
companies mixing fertilizer were depend-
ent upon the home product of potash and
were willing to pay high prices for the
game. During that time the potash com-
panies prospered. With the signing of
the armistice, the fertilizer companies
were content to sit back and wait for the
lower prices on potash as a result of re-
newed importations. These importations
have failed to meet the needs and the
domestic product again has a market,
though at much lower prices than form-
erly. With more willingness on the part
_of the consumer of potash for fertilizer
production, to patronize home production,
- will come a larger and steadier supply
for his needs. R. W. T

MINING,

Gold Mining in British Guiana. (Eng.
and Min. Journal, September 25, 1920.)
With only a Tew companies still oper-

ating, and mining hampered by lack of

{ransportation and by high costs, gold

production has hbeen deecreasing since

1895, and is now only about one-eighth

the maximum recorded. The peak of

production was reached in 1893-9¢, with
an output of 338,527 ounces, and since
then the industry, not only in Guiana, but
also in the other gold-mining locations,
has declined. The largest part of the
production in Guiana has been from
small placer operations, carried on by
negroes who are grubstaked by the claim
owners, and who go up to the “bush” for
a vear at a time, dividing their nrofits
on their return. R. W. P.

A Tasmanian Lode Tin Mine. By M. A.
Whitford. (C. E. & M. R, July 5, 1920.)
The Royal George Tin' Mine operates

on a lode of altered granite having well-’

defined walls. The mill equipment con-
gists of stamps, jigs, grinding pang, Wil-
fley tahles and roasting furnace. Power
is supplied by a 220-H, P. gas engine, and
water is supplied at the rate of 20,000
gallons per hour by a centrifugal pump.

. J A, H.

Cesigning Mine Signal Systems. By R,
H. Bagon. (E. & M. J., August 21, 1920,}:
The necessary features of a signal sys-

tem are safety, reliahility, speed of oper-:

ation, low maintenance cost, and simpﬁc__
ity. The most important consideration:
of safety recommends the use of electric:
systems, Low maintenance cost is ob-
tained by the use of rugged equipment.:

The article ends with a description of:

the way in which the copper Range Co.

selected its chreuit layout. JOA H,

The Copper Ores of Lake Superior. By
J. E. Spurr. (E. & M. J,, August 2%
1920.) o :
The copper-bearing formation iz a

thiek series of conglomerates and basic

surface lavas. Mineralization . occurred:
in the conelomerate by replacement and:
impregnation. The greater part of the
ore is native ecopper inter-crystallized:
with chaleocite, whieh shows the searcity
of sulphur in the solutions. FOA H.

Danger from Explosive Fumes in Metal
Mining. By D. Harrington and B. W.
Dyer, (M. & 8. P, August 28, 1920
Two accidents in May and June in

which six men. were asphyxiated have

aroused jnterest in the prevention of such:
deaths. In both cases deaths were caused.
by carbon monoxide, which wds not re
moved by the air compresgsor. Other da

goerous gases are nitrous oxide, hydrogen
sulphide and sulphur dioxide. The rem:
edy iz in the use of such ventilating sys:
tems as are prescribed by law in coal

mines. J.oA H,

Calculation of Unit Smelting Costs and
Values. By C. A. Grabiel. {Eng. &
Min. Journal, September 25,.1920.}
The question about the valuze of gul:

phur in calenlating a furnace charge and

product is discussed under three heads;
accordihg to the three different effects

of sulphur, in causing the variation I

value. Fuel value, reducing value, and

matting value, are the points congidered:

For the first two it is found that with the

addition of from 1 percent to 10 percent

of sulpbur a good, black copper chargs

will smel with a decrease of -from 17

percent to 8 percent of coke. From that

point the value of sulphur declines until
it becomes an expense. The matting
value, from an absolute standpoint, I8

indeterminate. R W.P..

Liquid “Crystals. By Clifford W. Nash.
{(C. E. & M. R., July 5, 1920.)

In showing many of the attributes of
golid crystals, liquid crystals seem to
show that the molecules of -a solution
align themselves Dbefore golidification
jakes place, The more common of these
gubstances are forms of benzine which
are solids at ordinary temperature, but
which, when melted, give eight different
velocities at different directions. ‘The
only evidence that molten metals have
the same properties ig the fact that the
crystals of some alloys hecome larger
when remelied. J. AL H.

Baill Tests on Missouri Lead Ore. By
Lewis A. Delano and Harold Rabling.
(Eng. & Min. Journal, September 18,
1920.)

In crushing tests carried on at the
Bonne Terre mill of the St Joseph Lead
Co. in 1918, the ecapacity of the ball mills
and the nature of the product were found
to depend upon the following factors:
i. e., speed and ball load, size of balls,
moisture content in feed, and rate of
feed. The speed and ball load determined
the power consumed, Variationg in
either were found to be of minor import-
ance, Upon the size of the balls depend-
‘ed the nature of the product, the highest
‘capacity and lowest slitne being obtained
with B-inch bhalls. The highest rate of
feed was obtained in the open-discharged
‘eylindrical mill, R W. P

OlL.

The Flow of Oil in Pipes. By Arthur C.
- Preston. (C. & M. E., September 28,
1920.)

This discussion relates primarily to the
flow of mineral oils, The rate of flow
of a liquid moving through a pipe under
a gravity head is subject to the nature of
the liqguid—density, viscosity, and inertia
heing characterigtics of the liguid itself,
and consgtituting what is called the in-
fernal group of factors affecting flow.
The external factors are the diameter,
tength and roughness of the pipe, and
the gravity head, These latter are unim-
portant as compared to the former. The
ordinary hydraulic table is of no value in
working out the rate of flow of liguids

‘which have a different densify and viscos-

¥ than water. An hydraulic table is
applicable only to a very special case of
liguid flow: i..e, the flow of water, and
because of this fact it is readily seen that

the internal group of factors constitutes

t]_m main issue of the experiments which
give some very interesting results,
"R, W. P
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Prospector’s Field Book and Guide. By
H. S. Osborn and M, W. von Bernewitz.
Ninth edition, 1920, Henry Carey Baird &
Ca,, Inc.,, New York.

The last edition of Gshorn’s “Prospec-
tor’s Field-Book and Guide” was pub-
lished in 19310. It and the previcus seven
editions were suitable for those times.
The new ninth edition will be found suit-
able for the pregsent {ime. While the old-
time preospector will always be an im-
portant factor, the Xknowledge of and
search for the common and rarer min-
erals is bringing out men whko are trained
to some degree. In the field they need a
handy and suggestive pocket-book con-
taining hints on prospecting—where to
search and how to test—couched in sim-
ple ierms.

Some idea of the scope of the ninth
edition may be gained from the fact that
o spirited introduction emphasizes the
necessity of prospectors receiving some
technical training, The chapter on pre-
liminary instruction covers the funda-
mentals of a study of tha earth’s crust,
Then follow discussions on practical min-
eralogy, crystallography, the value of the
blowpipe in prospecting, surveying, and
chemical tests 'in the field. - Separate
chapters” are given to the precious and
base metals, also to the non-metallic min-
erals. A general re-arrangement has been
made, and the metals or minerals found
in association are considered together.

The chapter on the nonferrous or al
loy group of minerals is entirely new, be-
ing the best information available. The
section on oil has been expanded, while
the subjecl of oil-ghale is new. A mnew
and litile known, yet successful mnethod
of prospecting for gold is included, while
superficial indications for copper receive
full attention. The chapter on gems in
the previous edition has heen re-written
and condensed on that subject, but to it
hag heen added maiters concerning gem-
stones used for industrial purposes, such
as abrasives, A general chapter covers
many useful minerals and sailts, the old
matter being amplified and brought up to
date. .

An important guide and suggestive aid
throughout the new book are the many
brief descriptions of ore deposits of all
minerals occurring in scattered parts of
the world. These have been abstracted
carefully, and tell how certain minerals
may be expected to be found. Anocther
special feature is the lists of outfits,
prices, and manipulation of the appara-
tug. In the appendix will be found numn-
bers of useful tables, an explanation of
the wunit system of buying and selling
ores, and a complete glossary of mining
and mineralogical terms, - n M. K.
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-F!NANCIAL REPORT OF THE COLORADO SCHOOL OF MINES ALUMNI ASS0
ASSOCIATION, BY THE ASSISTANT SECRETARY-TREASURER.

From June 2, 1919, to May 8, 1920,

NOTE:
Association were elected on that date at the annual bangust.

Alumni Credit Special Capability

Total Magazine Ass’'n Account Fund Exchange
Receipts ..... $5,230.84 $3,226,11%  $692,907 $190.71 $353.88 $767.24
Bxpenditures.. 4,522.62 2,128.37 455.16 92.85 404.12 127.12
Total Balance.$ 708.22  $1,097.74 $197.74 § 97.86 § 50.24% §640.12

1 This amount includes $1,097.3¢ received from subscriptions and $2,128.81 from:

advertisements.
1 $130.80 received from back accounts have been credited fo the Alumni

tion account.

* Thig loss i due to having Aller’s Notes on Rapid Methods of Technical Analysig

and Traphagen’s Notes on Assaying printed.

$1,097.74 profit operation' magazine
640.12 profit operation capability exchange.

$1,737.86

Less salary . ... .%1,275.00
Balance ........ $ 462.86 Credit magazine account for year 1920-1921, revenue t‘rom
subscriptions. :
Credit Debit
Magazine .......c.cuiiinnn. $462.86
Alumni Association ......... 197.74
Credit .......ooviiiiai e, 97.86
Speeial ........ ... $60.24
$768.46 $60.24
50.24 -
Ca.sh on hand............. $708.22
SUMMARY,
Liabitities. s Assets.
Titsworth Fund .........cconvnn $ 300.00, Liberty Bond ............covun..
Credit Account ................ 97.86 Notes Outstanding, Titsworth
Magazine Subscriptions ........ | 462.86 Fund ..o
Special Fund .................. 50,24 Cash Bsalance ..................
Alumni Association Balance,.... 337.26
$1,248.22

Respectfully submitted,

C. ERB WUENSCH,
Agssistant Secretary-Treasurer.

Approved:
MAX W. BALL,
Treasurer.

The fizscal yvear clogsed on May 8th because the new officers of the

EPERSONALS
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‘1559 Franklin Street, Denver, Colo,

'83.
In the September issue we published a
‘personal announcing the death of Wm.
. Milliken at Ipoh Perak, Federated Ma-
lay States. This should have read Wm.
B, Middleton. Wm. B. Milliken, '93, is
‘4ti1l very much alive, He has offices in

Salary he Mining Exchange Bldg., Denver, Colo.
: ‘His son, Carl 8. Milliken, was just elected
1,275.00 Secretary of Stale in Colorade on the
o ‘Republican ticket.
$1,275.00 95

Charles T. DuRell has moved from 4112
Ingomar Sireet, N. W., Waghingion, D. C,,
1740 Kuclid Sireet, N. W., Washing-
. ton, D. C,

Agsocia '99.
Lester Grant, Professor of Mining at
the Colorado School of Mines, has re-
irned to Golden after a short profes
onal trip to Flat River, Missouri.

’00.

Daniel Harrington, of the T, S. Bureau
of Mines, Golden, Colo., has offices at 500
Custom House Bldg, Denver, Colo.

04,
Hugh J. Carney has removed from Ou-
ray to 817 N. Mesa Avenue, Montrose,
Colo.
‘ 05,
. Robert MecCart, Jr, of El Paso, Texas,
was a visitor in Golden recently. He has
been in Denver purchasing mining ma-
chinery,

06.
George Heitz has moved from Lead-
lle, Colo., to Los Angeles, Calif. Ad-
dress Box 1197,
Q7.
. A, C. Norton’s present address is 2544
ngh Street, Denver, Colo.

08.
Maynard J. Trott has moved from Cola-
do Springs to 1014 Mechanic Bldg.,, Em-
poria, Kansas.
: Bamuel C. Sandusky has resigned his
bosition with the Zuma Mining Co., Eu-
Teka, Utah. His present address is Sali-

09,

J. Hamilton has resignedé from
the Granby Con. M., 8. & Power Co.,
Etd., Anyvox, B. C. He is residing at 518
H So]a Street, Santa Barbara, Calif.

"1,
Arthur L. May is with the Crmhton
Curl TBnamel Co., BWllwoed City, Pa.

2.
E. T, Hager, of San Luig Obispo, Calif.,
has moved to 807 Baker-Detweiler, Los
Angeles, Calif,

189
Mr. and Mrs. Charles L. Harrington, of
an-
nounce the birth of a daughter, Virginia
Lee, on October 5th.

Mr., and Mrs. Albsrt 1., Toenges an-
nounce the arrival of Benjamin Harry on
September 21st at Pittsburg, Kansas.

Donald Dyrenforth, formerly general
superintendent Akron Mines, Whitepine,
Colo., is now with the Dorr Co., Denver.

13,

Halvey Malthews has gone to Red
River, New Mexico, on an extensive mine
examirlation trip. .

Philip H. Noland’s address is care (lia
del Minerales vy Metales, 8. A., Monter-
rey. N. L., Mexico.

14,

Lionel Brooke is superintendent of
the Eureka Holly Mining Co. and the
Bullwhacker Cons. Mines Co. of Hureka,
Nevara,

BE. A Strong’'s address is 1213 Hobart
Bldg., S8an Francisco, Calif. He is met-
allurgist for the Metals Exploration Co.

We have just learned the sad news
that Ralph W. Smith lost his wile on
October 12th at Scoitsbluff, Nebraska.
Mrs., Smith was only ill one week, She
leaves a ‘two-and-one-hall-year-old daugh-
ter, Barbara Jane.

E. V. Grayhbeal
Ariz,

ig located at Miamj,

"5,

Monroe Q. Carlson and Miss Hazel BEli-
za Curtis were married at Gunnison, Colo-
rado, on September 22nd. They will re-
side at Somerset, Colorado, where Mr.
Carlson is engaged in the coal mining
business.

Ben C. Essig has resigned his position
aof field engineer with the U. §. Bureau
of Mineg to hecome superintendent of

" the Big Indian Copper Mine near Moab,

Utah,
’16.

Jay J. Burng recently resigned from
the Butte & Superior Mining Co, He is
noew with the Champion Mining Co., Race
Track, Montana.

"7.

Ligle R, Van Burgh has been trans-
ferred from Minnett, Mont., to the Den-
ver offices of the Frantz Corporation,
306 Tirst National Bank Bldg, Mr. and
Mrs. Van Burgh are rejoicing over the re-
cent arrival of a baby boy.

Robert A. Thurston is at the Kirk Mine
of the 4-C Co. at Cananea, Sonora, Mex-
ica.’

"8,

Roger F. White and Miss Esther L.
Plimpton, of Modesto, Calif.,, were mar-
ried in Washington, D. C., on September
30th. They will reside at 3612 MeKin-
ley Street, Chevy Chase, D, C.
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’20.
Antonio D. Alvir is now at No. BBEGS
Drexel Avenue, Chicago, IIIL
Fred L., Serviss iz with the Colorado
Fuel & Iron Co. at Trinidad, Colo.

EX-MINES NOTES.
7.
Mr, and Mrs. Chas. M. Beyrle announce
the recent arrival of Beverly Anmn, at
Christmasg, Ariz.

OBITUARY.
07.

Thos. P. Ellig died at Alameda, Calif.,
on September 27th. He had been ill for
a month, The end came very unexpect-
edly, as he was convalescing when pneu-
monia set in. He leaves a wife and three
children. Mrs, Rilis will reside at H. F.
D. 3, Box 12 G, San Diego, Calif.

SCHOOL NEWS,

Harold Crooks, Associate Professor of
Geology, resigned his position on Novem-
l:er 1st to accept a position on the geol-
logical staff of the Standard 0il Co. for
services in Venezuela, South America.

He will be succeeded by James J. Lil-
lie of Frisco, Utah, a mining geologist
anil graduate of the Univergity of Utah.

Prof A. B, Bellis, recently organized
a brass bamd amongst the School of
Mines students. About twenty-five men
Lkave reported for rehearsals. The new
organization gives promise of bheing an
excellent one.

Major G. C. Debson, who has been com-

mander of the School of Mines reserve
ofticers’ training corps since it was or-
ganized, is leaving the army. His place
here will be taken by Captain 8. R, Ir-
win. Major Dobson wilt go back to civil-
ian life to follow his old profession as a
civil engineer, Captain Irwin iz a gradu-
ate of West Point. During the war he
served overseas with the second regiment
of engineers, second division. He was
badly wounded in the Chateau Thierry
engagement,

Electrical Testing Facilities at the
School. .

The Department of Electrical Engineer-
ing of the Colorado School of Mines, in
conjunction with other departments of
the school, has eguipment for carrying
out the following tests of electrical ap-
paratus and equlpment for use in mines
and mills.

1. Wires and cables: dimengions of
conductor and insulation; specific resist-
ance of conductor material; dielectric
strength of insulation; continuity of in-
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‘temperature, moisture, oils, chemicals; o;

sulation; effect of temperature, moisture
oilg, chemicals or gases on-the insulation

2. Insulating materials: specific resist,
ance and dielectriec strength; effect of:

30 kva,, 1100 volt 125 cycle single phase
alternator,

5 voli, 600 ampere continuoug current

" generator for the electrodeposition of
metals.

Transformers up to 25000 volts.

Seventy series, shunt, compound and

a.c. motors and generators of capaci-

ties 156 kw. and undler.

Electrical Testing Arrangements,
Two different proposais for the use of
the equipment are offered:

A. Any responsible person or organiza-
on may, with the consent of the Presi-
‘dent of the Colorade School of Mines,
nse the equipment by paying for the ac-
tual material, labor, power, water, expert
nspistance used, and depreeciation. In
{this case the person using the plant will
be responsible for the accuracy of the
gults obtfained,

¢ B. " The professor of electrical engi-
neering will run a test, in which case a
charge equal to the cost of similar work
done by a commercial testing laboratory,
* by a consulting engineer, will be made.
: If desired, an estimate will be made of
the cost of the test previcus to starting
the work, but thid will not be used in bill-
ing the aetual charges. The department
of electrical engineering will be.responsi-
Dble for the accuracy of the resulis, and
will make a report to the person authoriz-
ing the test.

gages on the insulating qualities of th
samples,

3. Line ingulators: insulation resist
ance; wef and dry flash-over voliages.

4. Resizstors: watft capacity; current:
capacity; resistance; temperature coefli
cient of resistance.

5. {a) Primary batteries: watt and cur
rent capacities at various rates of dis
charge; voltage characteristies; polariza:
tion, local action, recuperation. (b)) Dr
cellg: tests in accordance with the Amer
ican Electro-chemical Society specifica::
tions for telephone service, ignition serv
ice, and intermittent lighting service,

f. Storage batteries: efficiencies at vy
riocus rates of charge and discharge
weight efficiency per ampere-hour an
watt-hour; voltage curves on charge and:
discharge; ampere-hour and watt-hour ca:
pacity; loss of charge due to standing
life of battery under specified condition
of service; recuperation after high dis
charge rates; internal resistance; effect
of temperature on capacity and efficiency,

7. Circuit closing devices: durability
heating; current capacity; safety when:
operated in an atmosphere of explosiv
gas; effect of moijsture.

8. Safety fuses; current eapacity; re
liability in operation; safety when used:
in an-atmosphere of explosive gas; effec
of maoisture.

9. Telephones and signaling devices
electrical characteristics; reliability: e
fect of moisture on operation; safet
when operated in an atmosphere of ex
plosive gas,

10. Generators and motors: efficiency;:
1‘egulation resistances; rating; tempers
ture rige; effect of molsture on 1nsula
tion resigtance.

Material and apparatus may be shipped
by express or freight diréctly to Golden,
Colorado, alt charges prepaid. Freight
gent via the Celorado & Southern Rail-
‘way or via the Denver & Intermountain
Railway must be hauled from the railway
vards to the electrical engineering labo-
ratory at the expenge of the shipper.

All details as to the responsibility of
the sghipper, suitable modes of making
payments, handling of the shipments, na-
ture of the test work to be carried on,
the persons to whom reports are ito be
made, and other necessary business mat-
ters should he clearly understood as a re-
sult of correspondence or a conference
betfaore consignments of apparatus or ma-
terial will be authorized.

ARLINGTON P. LITTLE,

Professor of Hlectrical Engineering,

Equipment.
The following equipment is available i
the various deparitments of the school:
Potentiometers for accurate determin
tion of current and voliage.
Standard cells.
Standard resistances.
Standards of inductance and capacity.
A number of sensitive galvanometers.
A wide range of voltmeters, ammeters,
and wattmeters of commercial accu-:

METRIG SYSTEM EXPLAINED IN ONE
MINUTE
A membher of World Trade Club holds

racy. the world record for rapid explanation of
10331%(;;{&2300 volt 60 cycle 3-phase & the Metric weight measurements and the
! o s : way in which they ought to be used, He
75g§¥i‘a§§? volt 3-wire direct curren does this in one minute. An objector who
: . o e had never looked the matter up declared
75;;‘;"51‘;%(0):’0” twin unit direct curren that the metric system was complex and

that it would take a lone time to learm it,
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It was then that the member of World
Trade Club first undertook to explain, in
one minute, all that needed to be known
of metric units. He did it to the satisfac-
Here is how he
did it:

“Learn only the units, dollar, meter,
liter,gram—dollar, the measurer of value;
meter, the measure of length; liter, meas-
ure of bulk; gram, for weight. You know
all about the American dollar. The met-
ric unitg, meter, liter, gram, are just like
dollar, divided decimally and multiplied
decimally, If you want to compare
metric units with present units, the meter
is 10 per cent more than the yard; 500
grams is about 10 per cent more than the
pound avoirdupois, the Iiter is 5 per cent
less than the T, 8. liquid guart (13 per
cent less than the Britigh liguid quart)—
that is all 90 pe: cent need to use the

‘metric standards.”

“ACCIDENTS WILL HAPPEN.”

The progress of an American Red Cross
relief train was recently somewhat im-
peded while passing through the Balkan
states by frequent collisiong with cattle,
which appeared to be wandering aimless-
1y about near the railroad . track. After
being awakened several times during one
night the official in charge of the relief
train staried out on a tour of investizga-
tion, bent upon discovering if all the cows
in Roumania were sleeping on the track.

Upon emerging from the train he found
the carcass of a young bull lying by the
track with tether ropes attached to his
fore and hind legs and a peasant and the
the station master preparing to gkin him,

The Red Cross worker called his Rou-
manian interpreter and demanded an ex-
planation of the strange proceedings. He
learned that the Roumanian government
had passed an edict forbidding the
slaughter of live stock for one year. Since
there was nothing in the ukase regarding
accidental slaughter, these “accidents”
were common occurrence in the country,

THE PUBLIC HEALTH GCRUSADE.
Acting on the principle that a large

‘percentage of the disease of the world is

preventable, a nation-wide movement is
abont to Dbe inaururated in the TUnited
States for the promotion of public health.
Information will be spread by lectures
given by Red Cross nurses on Chautaun-
qua. circuits, which will be followed up in
the smaller communities by nursing

‘States for the promotion of publie health.

Information will he spread hy lectures
sired, where such commitiees have al-
ready heen established. Every assistance
will be given to communities in organiz-
ine and maintaining this serviece.
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ATHLETICS

By Ralph C. Maxwell,

Mines 3; Utah Aggies 27.

On October 16th the team played the
Utah farmers at Logan, Utah, and al-
thousgh they were beaten by a score of
27 to 3, the trouncing was not as had as
the score would seem to indicate. The
Mines clearly ouiplayed and outfeught
the lighter Utah team. The first score

" came about when the head linesman blew
lLis whistle to anncunce otf-side for both
ileams. The signal was given before the
rall was snapped. The hall was then
snapped, Dboth teams standing upright
meanwhile; the Ttah half-back took the
tall and ran 95 wards lor a touchdown.
The head linesman was evidently influ-
enced by the pregence of many Utah root-
ers, he reversed his decision declaring the
Mines - off-side and allowed the touch-
down. Two ol the other three scores
were made by recovering fumbles, while
the third was made on the recovery of a
blocked punt.

Mines 0; GColorado Aggies 27.

Colorado Aggies defeated Mines 27 to 0
in & ¢lean and wellplayed game Defore
about 3,600 gpectators. During the first
period the Farmers had everything their
way, going through the Mines’ line and
around their ends at will. Before the
Ore Diggers could get started the Aggies
had made three touchdowns, all in the
first quarter. D. Hartshorn made all of
them on straight line bucks. Ratekin
made two of the three attempts at goal,
the score standing 20 to ¢ in favor of
the Aggies.

The Mines held during the second quar-
ter and kept the Aggies back from the
goal. During the first half the Aggies
made eight first downs to the Mines’ four.
FPenalties were numerous, off-side plays
being especially frequent. Frequeni punt-
ing was resorted to by both teams dur-
ing the second period. All attempts at

forward passing during the first half .

tailed.

The Aggies scored again in the third
-period after D. Hartshorn had inter-
cepted a pass and carried it back twelve
vards. Another pass, Scott to Bresna-
han, netted ten more, and then Schultz,
who had replaced D. Hartshorn, carried
the Dball over for a touchdown on a
crosg tackle buck. Ratekin kicked' the
goal, This ended the scoring for the
game,
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if two passes, Poulin to Jordan. Wyo-
ming’s second score was made by Lay-
an, who caught the ball on a punt and
an through the whole Mines team for a
ouchdown. Both of the Wyoming scores
would have been stopped had the tack-
ing been up to standard. Linderhotm,
ordanr, Mitchell and Robertson played
he stellar roles for the Mines team.

"It seemed to many of the Mines ad-
erents that the team got the worst of
any decisions, hut then all this must
e considered in with the general run of
he game. Mines played better football,
Put Wyoming got the breaks of the game,
The line-up follows:

Tater, in the third guarter, Bresnahay
received a pass from Scott and carried
the ball over, but it was not allowed he
cause the Aggies were off side on the
play. At this point many substitutiong
were made and the rest of the game wag
a seesaw affair. Joe Haskins caused g
thrill in the last period by catching g
fumbled punt and getting away for 35
yards. But two fumbles marred the gam
hoth bheing wmade by the Aggies. The
Farmers tried their Million-Dollar play
but once, and it proved to be a miserable
fajlure mainly hecause of the superb deg:
fense against this play. Fahey did the
punting for the Mines. Linderholm, Ha;

king, Fahey and Robertson starred for MINIES WYOMING
Mines. “Big” Litheredge, who got in thg itchell . ........ L.E........ Hegewald
game for a few minutes during the third cG@lone ......... LT ............. Neff
quarter, also showed to good advantage. yland .......... LG........... Tucker
The absence of both Bunte and Jordan, Tack ............. Co Long
through injuries, was keenly felt. Clark; ibbons ......... R.G............. Alers
playing half, broke his ankle in the se rawlford ........ R.T.. . Buchanan
ond period and was supplanted by Ro inderholm . .... RE........ Thompson
ertson, oulin ........... QB........... Wilson
Between halves a demonstration wag obertson ,,..... L.H......... Simpson
staged in favor of the REducational Bunte ........... FB......o..... Fitzke
Amendment. ; Jordan .......... RH.......... Layman
The lineup: Officials—Crowley, referee; Banshach,
MINES : AGGIES mpire; Shafer, Head Linesman,
Linderholm ...... RE....... Bresnahan
Gibbons ......... RT.....ooo.. Nicholly:
Clough .......... R.G............. Bain AGE OF WATER POWER DEVELOQP-
Hyland ........... Cooooias, Meyers MENT NEAR
Housgels ........ TG ..., McMichael :
McGlone ........ | P A Dotson "“'
Mitehell ......... P A Ratekin any Developments Already Completed——
Poulin ........... QB....... Donaldson The Power of Water Analyzed,
Clartk ........... . H.... D. Hartghorn Those who look into the future with
Fahey ........... R.H...... F. Hartshor prophetic eyes predict that an age of wa-
Hasking ......... FB............ ter power is dawning. They point wisely

wards the great water power develap-
nents already completed or in course of
construction all over the world, from the
ivers of Maine to the canvons of Cali-
fornia,; frem Alaska to Argentine, and

Mines 7; Wyoming 14.

It seems as though the jinx that has
heen following the Mines team all seazon
followed them to Broadway Park on Oc:
tober 30th, and although the team played
better football than the Wyoming contin:
gent, they were defeated 147, There was
a light snow falling thronghout the game;
and the field became rather heavy t
wards the close of the same. The stor
of the game is one of all kinds of foot:
ball, good, DLad and indifferent. Both
teams played better in the first half, but
as the game neared completion some;
pretty poor football crept in, both teams:
offending about equally.

Both teams had a firsteclags defense
against regular football, and neither team
showed very much on the offense. Wyos-
ming’s first touchdown was the result of
a forward pass which brought the hail:
to the two-yard line, where it was
pushed over in two .plays. The score
made by the Mines was the direct result

outlet of Victoria Nyanza in Africa. And
they back up their arguments with the
statement that coal will be exhausted
early in the next century and that min-
al oil and natural gas will vanish with
the coal.

#-Amid all this prognosticating and argu-
Ing arises a host of guestions about this
Wwater power which is to keep us from
freezing in the next century, to turn the
Wheels of our industries, to prepare the
food and to run our vehicles.

Every stream of running water, from
the trout brook
farm meadows to
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from the Kashmir Valley in India to the )
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quite extensively developed in this coun-
try, but the steam engine, with cheap
wood and coal fuel, quickly reached the
practical stage, and the old “over-ghot”
and “under-shot” water wheels were aban-
doned. Up to a few years ago it was not
practical to develop most water power be-
cause this power had to be utilized on
the gpot and very naturally the very hest
water falls were located in the wilder-
ness, scores of miles away from the gea-
ports, the railroads and the cities which
needed if. But the development of the
electric transformer changed all this and
1}1ade it possible to transmit this energy
for hundreds of miles without serious
088,

The power of water is greater than
any one without experience can imagine,
For many of us have, when in swimming,
struck the water a sharp blow with the
ﬁ:dt of the hand, or, when learning to
dive, struck the water flat instead of
head first, only to learn that the liguid
offered considerable resistance,

A stream from a firemean’s hose will
knock a man down. The jef from a noz
zle in placer mining in the west eats
away a large piece of land in a day, and
toys with great houlders ag if they were
pebbles.

Water power represents heat ENEergy.
The water is drawn up into the clouds
by the heat of the sun and deposited on
the distant mountains in the form of rain.
This water spends this acquired energy
in racing downhill, back to the sea. Wa-
ter wheels are but devices to catch and
utilize this energy which ordinarily is
wasted on the unmoving rocks and
stones. Water acts as a moving power
either by its weight, which is over sixty-
two pounds to the cube foot, or by its
pressure or impact. The power of a fall
of water is equal to the weight of itg vol-
ume and the vertical height of itg tall
"I‘o compute the power of falling water it
i8 necesgary to multiply the volume of
flowing water in eube feet per minute by
its -weight, 62.5 pounds, and thiz product
by the vertical height of the fall in feet.
Thus a stream of water when fowing
over a weir five feet in width by one foot
in depth and having a fall of twenty feet
develops 37,91 horse power.

80 important is the development of
water power in this country that the Gen-
eral Electric Company and other large
electrical concerns maintain a large staff
of engineers whose duties are to examine
progpective water power developments
for enterprising men who plan to harness
the rivers and streams.



PROFESSIONAL CARDS

BEELER, HENRY
Mining Hngineer.
229 Coronade Bldg.,
Denver, Colo,

HAMMOND, JOHN HAYS
Mining Engineer.
71 Broadway,
New York.

BURLINGAME, WALTER E.
Chemist and Assayer.
1736-38 Lawrence Street,
Denver, Colo.

MILLIXEN, WILLIAM B.
Mining Engineer and Metallurgist
" 709-10 Mining Exchange Bldg,
Denver, Colo.

BUTLER, G. MONTAGUE
Mining and Geological Engineer.

Trean College of Mines and Enginéer-
ing, University of Arizona, Tucson.

Examinations and problems involving

persistence, change in character, and -

loss of ore.

Diamonds and other gems secured for
Miners or their friends at reduced
rates.

CORRY, ARTHUR V.
" - Member Harper, Maecdonald & Co.,
Mining Engineers, Butte, Mont.

MONTANA LABORATORY CO.
E., E. BLUMENTHAL
Chemist and Assayer.
Philiipsburg, Mont.

H. ¥. STRONCK
Conguliing Industrial Manager.

Prablems of IFinance, Organizatio
Production, T.abor and Accounting,

743 Conway Bldg., Chicago, Il

TAYLOR, FRANK B.
Geologist and Qil Expert.
Reports and Investigations.
Box 325, Casper, Wyo.

DUGAN, WILLIAM ¥F.

General Agent for Southern Gahfor»
nig,

Columbian WNational Life Insurance
Company.

0ld Line, Low Cest Life Insurance,
Aceident and Health Insurance.
716-718 Trust & Savings Bldg,

L.os Angeles, California.

WALTMAN, W. D.

1215 First National Bank Bldg.,
Denver, Colo,

Phone Champa 52386.

WOLF, EARRY J.
Mining Engineer.
42 Broadway,
New TYork.

COLORADO SCHOOL OF MINES

GOLDEN, COLORADO

UNEXCELLED HIGH
LOCATIQON ‘STA‘N'DARD
AND ©OF
EQUIPMENT EXCELLENCE

A State jnstitution in which tuition ig free to bona-fide residents of Colo- -
rado. Offers four-year courses -in Metal Mining, Coal Mining, Metallurgy and
Mining Geology, leading to the degree of Engineer of Mines. Graduates gen- -
erally in demand by best mining companies; employment secured through
Capability Exchange maintained by the Alumni Association,

A well-equipped club and gymnasium provide social diversion and athletic
training.

For further‘ mfor'matwn address

THE REGISTRAR, COLORADO SCHQOOL OF MINES, GOLDEN COLORADO

HAVE YOU A SET OF THESE ? -

A new reprint of the following 1s ready
for distribution:
. “Netes on Fire Assaying,” by P W.
Traphagen. A manual of methods of fire
assaying for gold, silver, platinum, tin
and lead args. Price $1.00.

“Rapid Metheds of Technical Analysis,”
by Frand D. Aller, ’92. Manual of ‘stand-
ard smelter laboratory meathods used by
the American Smelting & Refining Co.
Price $1.00.

Office and Residence, Cor. 156th and
Ford Streets

DR. PAUL MEYER
" Physician
Phone Golden 21 Golden, Colorado

PATENTS.

Booklet and information free. Highest
references, Best results. Promptness as-
gured. Send drawings or model for pre-
liminary examination.

WATSON E. COLEMAN
Patent Lawyer
624 B Street, Washington, D. C.

ATGUST BERNINGHAUSEN, Proprietr

CITY TAILOR SHOP

Cleaning, Pressing and Repairing

Golden, Colorado

Office Hours: 9 to 12 a. m,, 1 to b p. m

Phone Golden 164W

DR. LESLIE C. ANDERSON
Dentist

Rooms 9 and 10, over Rubey Bank.

Golden, Colorado

N. Koenig, Pres.

THE
J. H. LINDER HARDWARE CO.

Hardware, Plumbing, I-Ieatmg
Golden, Colorado

Telephone Golden 72

CITY MEAT MARKET
1118 Washington Ave.
Meats, Fish, Poultry, Vegetables,

Butter and Eggs—Oysters in Season :

DELICIOUS CANDIES.

Ta develop brain and muscle, we advise
all students of the Schonl of Mines to eat
Toed beaght of The John Thompson Girocery
Stores Co. It can be relied on ‘as being
pure, healthful and nourishing, and they sell
their goods cheapsr than most of the stores
in the State. They manufacture Candy, Ice
Cream, Fancy Cakes and Bakery Goods,
equal to many high-toned caterers, and sell
at about half the other fellow’s prices.

For social functions, or for your best
girl—try their Chocolaie Bon Bons, Ice

JEFFERSON COUNTY POWER
AND LIGHT CO.

Golden, Colorado

LUTHER HERTEL

Clothier and Furnisher

Sole Agents: Arrow Collars and Shirts Cream and Bakery Goods.
“SINCERITY" CLOTHES All the eatables and drinkables for a
Golden, Colorado Duteh Lunech, Cigars, Tobaccos, etc.

W. H, Bolitho, Sec,

The KOENIG MERCANTILE CO.
STAPLE AND.FANCY GROCERIES
Washington Ave and 12th St.

Phone Golden 187
SOREN SORENSON
Staple and Faney

. Golden 9 .
Telephones: i 14en 60 Golden, Colo. Groceries
Termg Sirictly Cash and 30 Days. N 1214 Washington Ave.



On the Goodman Low Vein Shortwall Machine

TAlL ROPE ,FEED CLUTCH

The Operating Controls - 3 _
FEED CONTROL.

are at the Rear
Closely Assg{mbled

REVERSE

CONTROLLER

CHAIN
CLUTCH

This provision in the design is an important factor in high production by
this machine, enabling the runner to work to best advantage at all times and
control the cutting with greatest ease under low roof. Further details in
Book 203-8,

THE GOODMAN MANUFACTURING CO., CHICcAGO

New York, Cincinnati, Denver, Pittsbury, St Louis, Seattle,
: . Charleston, W. Va,, Birmingham (88)

CYANIDE OF SODIUM

The
Roessler & Hasslacher
Chemical Company

709-717 SIXTH AVENUE
NEW YORK

Works: Perth Amboy, N. J.

96-98%

CYANOGEN 51-562 PER CENT

“CYANEGG”

SODIUM CYANIDE 9698 PER CENT
IN EGG FORM, EACH EGG WEIGHING
ONE OUNCE

CYANOGEN 51-52 PER CENT

THE DORR AGITATOR

Uniform Mixing at
Low Cost

t

The cost of agitating in 40’ x 25’
DORRAGITATOR atonelarge

Cyanide Plant is $0.0023 per ton
of pulp per 24 hours.

Get acquainted with
Dorr Apparatus

The Dorr Agitator (Patented)

THE DORR COMPANY

_ ENGINEERS
New York ' Denver London ‘ Mexico City

F. B. ROBINSON

HEADQUARTERS FOR SCHOOL OF MINES

Subscr

F. B. ROBINSON

BOOKS AND SUPPLIES
iptions Taken to All Magazines and Periodicals

Mail Orders Promptly Attended To

: . - . . GOLDEN, COLORADO

IMPORTERS

MAKE O

EXPORTERS

Blosv oo v nn o by

UR STORE YOUR HEADQUARTERS FOR ALL
LABORATORY REQUIREMENTS.

Rubber Aprons—Scientific Instruments—Chemicals—
Glassware—Metallurgical Clay Goods—Filter Paper

THE DENVER FIRE CLAY COMPANY

1742-1746 CHAMPA STREET, DENVER, COLORADO

SALT LAKE CITY

. NEW YORK CITY




Locomotive Cranes occupy an important place in the art of
handling materials and are adapted to a wide range of service
and conditions—in many cases where the possibilities for savings in
time, labor and money are great.

The Link-Belt Crane represents the highest degree of efficiency in design
and mechanical construction known in the crane building art.

Let us tell you more about it, Send for catalog.

w  LINK-BeELT ComMPANY

Philadelphia Chicago Indianapolis
Denver—Lindrooth-Shubert & Co., Boston Bldg:

LOCOMOTIVE CRANES

MINING

MINES MEN TO MINES EMPLOYERS

And Preferred Service to Mines Men and Mines Employers Everywhers
WIRE or WRITE US REGARDING YOUR OPENINGS

Stating Requirements of Position and Salary Paid

We Will Report Upon Best Men Available Immediately

- CIVH. = OFFIC =

C-30 to C-36 inc.

PR S s . s S S s

Introducing a“Little Friend”

ERE’S a “little friend’’ to every mine and miner;
one you've all been waiting for and longing to
meet—the Waugh *‘Ninety”’ dnill.

A WHIRLWIND for speed, this little drill marks a
new epoch in rock drill manufacture because of its
remarkable efliciency and amazing performance.

ONE of the ““Nineties’’ is an auger, while the other
two are rock drills of the wet and dty types, so that
there is one adapted to every mining condition.

YOUR mine needs some of these drills now because
they are little friends in need; they speed up pro-
duction, cut down its cost and delight the men who
operate them.

BETTER send for our new ‘'Ninety”’ booklet today.
It will interest you.

. 2 7 =
“The Waugh Way Wins” ]H/ \‘.\\\JQ,\’ ““_\ v\\ “““\““\““““@'

DENVER, COLORADQ, U, 8, A,
Branch Offices in all Important Mining Centers

P e T T e

i T A
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- The  |f}l  coLoraDO
~ Iron Company e

MANUFACTURERS OF

PIG IRON, BLOOMS,
BILLETS -

- STEEL RAILS-—ALL WE!GHTS——ANGLE'AND..
SPLICE BARS, BAR IRON

MILD STEEL, TWISTED BARS FOR REINFORCE- -
‘MENT, PIPE BANDS, ANGLES Al
AND CHANNELS

Track Spikes and Bolts, Wire Nalls, Coment-Coated
Nails, Plain and Barb Wire, Bale Tles,
Fleld Fence, Poultry Netting, Cast
Iron Pipe and Coke

MINERS OF .
Anthracite and Bituminous Coals for
Domestic, Steam and Smithing Purposes

GENERAL OFFICES . — | R T
o - ' THE COLORADO SCHOOL OF MINES
Boston Building Denver, Colo. #3SOCIATION, PUBLISHER




