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he Present Status of the Oil Shale Industry*
': By Victor C. Alderson?

Hil COMMERCIAL ASPECT,

e of Well Petroleum.~—~The oil
stry, to be a commercial suc.
st compete in the open market
de oil from wells. In recent
‘the supply from wells had not
[ficient to meet the demand for oil
more oil, ¥ any one has a lin-
doubt about this fact, the very re-
vances in the 'price paid by the
nes for crude oil in the wells
“he an unanswerable argument.
rade quotations give:

nsylvania crude, $5.00 a barrel (in
2.05 a barrel),

ming fields, $2.00 to $2.60 a barrel
‘Creek, $2.60; Elk Basin, $2.40;
Creck, $2.55; light oils in other
3.25) .

torn fields, $2.75 to $3.35 a barrel.
:Continental field, $2.00 a barrel (in
joted at 83 cents; $3.00 is the high-
0 ever paid for crude oil west of
£0; this is the third increase in six

't)h' Louisiana, $2.40 to $2.65 a barrel,
Cost of Grude Shale Gil.—Congery-
stimates give the cost of produc-
lide shale oil as follows: Assume
ll:equipped, efficient plant of 400 tons
v cipacity, treating 400 tons of ghale
ig one barrel of oil to the tom of

IT'S ONLY A GLASS MODEL

BUT IT SHOWS THE SECRET OF THE SUCCESS OF THE

HARDINGE CONICAL MILL

Hardlnge Succoss is due to the principle on which it is bullt— 7 JIGRENE - ovrerereienensoo ‘a5
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peint of greatest diameter—ihe feed end.

st of barrel of crude shale oil $1.85

shate Versus Well Oil—Crude shale
When produced, will naturally first
e into competition with the Wyoming
Mid-Continental oilg. Since the esti-
‘of $1.85 is conservatively high, the
est competitive price ($2.00 in the
ming field) and the highest price,
00: (in the Mid-Continental field) are
‘well above the danger line. If, then,
il shale retorting plants were now in
flective operation on a commercial geale
e is little doubt that their product
1 find a ready market at a remunera-
price. There is, too, every reason to

Small balls segregate to the discharge or smaler end and act only
on the fine material.

A recent booklet which we have just published tells more. ‘Write
for your copy today,

Hardinge Company
(Note change of‘ name from Hardinge Conical Mill Company)

120 Broadway, New York

Salt Lake City Denver Spokane London

i ublished jointl ith The Railroad Red
Newhouse Building  First National Bank Building  Old National Bank Building  Salisbury House tshed Jointly w

k.
President of the - Colorado School of
S, .

believe that the price of oil has only be-
gun ity upward course ahd much higher
prices will soon be reached.

Nor will the price of crude oil alone
remain high. Or account of the present
large foreign demand, in addition to the
gtrong domestic demand, the priceg of
lubricating oils and kerogsene will VEry
likely first be affected by the advance in
crude oil. The shortage in the supply
of gasoline is an additional factor which
will help to advance its price also. Other
refinery products are also due for an ad-
vanca. All of which witl aid materially
in placing the oil shale industry on a
profitable hasis.

The recent coal strike hag brought
home to the large consumers of coal the
danger of depending solely upon coal for
fuel. Already many of the large Neow
York and New England manufacturing
plants are changing to oil. Many ocean
steamships, as well as those on the Great
Lakes, are also changing. In Chicago all
the public school buildings, in units of
ten at a time, are being changed to use
oil for fuel,

On railroads fuel oil is fast coming into
favor on account of the low labor cost,
the convenience, and the high efficiency,

The following railroads now use fuel
oil over all or a considerable part of their
Hines: Atchison, Topeka & Santa TFe,
Southern Pacific, Kansas City Southern,
Western Pacific, Northwestern and Pa-
cific, Florida Hast Coast, Chicago, Mil-
waukee & St. Paul, Great Northern, Ore-
gon Short Line, Texas & Pacific, Chica-
go, Burlington & Quincy, Chicago &
Northwestern, Hl Paso Southwestern,
Delaware & IHudson (Adirondack Divi-
slon), New York Central (Adirondack Di-
vigion), Oregon-Washington Navigation
Co., Texas Railways, Missouri, Kansas &
Texas,

THE TECHNICAL ASPECT

The Retort—The price of crude well
petroleum and the general demand for
oil are factors over which the individual
has but little control. 'FThe construction
of a retort to produce oil from shale ig,
however, a problem for the individual
Many unthinking persons reasoned that,
gince shale has heen retorted in Scotland
for the past sixty years, a retort of the
Scotch type could be erected here, oil
produced, and suceess would immediately
follow. Unfortunately such reasoning
does not hold good. The Scotch shale is
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low in ofl value, but high in nitrogen; 3, The oil, gas, and shale resi as a daily capacity of 100 tonms,
the American shale is higgh in oil butglow should be continuously removed. : lant consists of retorts, condensers,
in nitrogen. The most valuable Scotch 4, Heat should be applied nniformly 11s, agltatm,l wax plant, gas pro-
product is ammonium sulphate; ours will 5. The shale should not cake or gu ._stm'age,fta‘n s and packing rooms.
be oil. 'The Scotch retort is built as a 6. Hach retort should handle a lar roducts for &f? market are distit-
double chamber; in one, oil and gas are amount of shale a day. ; gerosene, lubricating oil, paraffin
produced at about 800 degrees;* in the 7. Accessory machinery should be ; . and .gasol!me.h Ab'out 15,000_ga110ns
others, the nitrogen at a temperature of tomatic. : je oil have thus far been produced,
1,700-1,800 degrees.* The gnccessful 8. Hand labor should be reduced to F. Catlin dees not‘ yet regard his
American retort will necessarily be one- minimum. ‘though of commercial size, as be-
chambered and gquite distinct in plan and 9. A retort should be simple in ¢ the experimental stage.

gouthern Pacific Company has
ad the erection of a full sized
pherston (Scotch) unit at Blko, Nev,,
g in charge of Dr. David T, Day.
tort is compleied and in opera-

operation from the Scotch; hence the struction and as near “fool proof” as pr
necegsity for preliminary experimental sible. L

Photograph taken in December.

but reports of the resulis are not
available,

e Wyoming . Shale (il & Refining
any ownsg 640 acres of shale iand
:Bitter Creek district, in Sweet Wa-
lounty, Wyoming. The shale is un-
dlly rich and averages from fifty-
+to sixty-four gallons to the ion,
company plans to erect an eduction
ht this spring.

¢ American Shale & Petroleum Com-
owns 1,240 acres of shale land in
{ Water County, Wyoming, It in-
48 to begin the erection of a Jenson
't April 1, 1920.

he Mt. Blaine 0il Shale Company
ns: 2,100 acres on Roan Creek, thir-
miles from De Begue, Colorado. The
cctors of the company intend to erect
alloupe retort this spring.

B,
G

Plant of the Catlin Shale Products Co., at Elko, Nevada. Constructed during 1919.
Photograph taken in Décember. (Cut by courtesy of The Red Boaok)

work to evolve a distincet type or types Most of these specificationg are bas
for American shale. Some of the neces- wupon the principle that the production
sary characteristies of a successful retort shale oil must be on a large tonnage
are easy to state, but difficult to realize sis, like the porphyry coppers in mé
in practice, viz.: . mining, . }

1, The feed should be continuocus, Practical Development—TFor the p

2. The oil should be produced at the three years R. M. Catlin of Franklin,
lowest possible temperature and removed I, has been experimenting at Eilko,
at once, vada, on a commercial scale. The sb

* Degrees Fahrenhelt. runs about fifty gallons to the ton.

Pumphersten (Séo’teh} FProcess Plant, Elko, Nevada. Constructed 1919 by the
Zouthern Pacifle Co., under THrection of the U. 8 Bureau of Mines.
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At Grand Valley, Colorado, the Con-
sumers (i & Shale Company of Chicago
and the Grand Valley 0il & Shale Com-
pany, have spent $25,000 in building roads
to their property, preparing building
sites, erecting buildings, all preparatory
to erecting a 150-ton retort of the Sial-
mann type in the spring. The total cost
is expected to he $100,000. The installa-
tion is being done by the Petrolenm Hn-
gineering Company of Kansgas City, Mo,
under the personal supervision of Joseph
Bellig, Otte Stalmann and J, B, Jonhes,

The Mt, Logan il Shale Mining & Re-
fining Company at De Beque, Colorado,
has in process of erection a Simplex re-

(Cut by courlesy of The Red Book)

tort, manufactured by the Stearns-Roger
Manufacturing Company, Pueblo, Colo.
Operations on a commercial gcale are ex-
pected early this spring.

The Continental Qi1 Shale Mining &
Refining Company has completed a 50-
ton plant, known ag the Colorado Contin-
uous Shale Process, desgigned by Hartley
& Dormann, engineers, Denver, in Rio
Blanco County, Colorade, and has made
a successful run. Bad weather and deep
snow have, however, prevented further
work until spring, when the company ex-
pects to renew operations and to run con-
tinuously on a commercial scale.

The TUte Oil Company has nearly com-
pleted a plant of the Wallace type with
a daily capacity of 400 ions, at Watson,
Utah, There are eighteen retorts, of one-
ton capacity each. The time of treat-
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ment ig estimated at fifty-eight minutes;
the time for discharge and re-charge ten
minutes. The structure is of steel and
conerete, with mechanical devices in all
the details of handling. The cost iz esti-
mated at $350,000. Installation is nearly
complete and operations will begin early
in the spring.

The Western Shale Qil Company has a
sixteen-ton retort of the Galloupe type
nearly completed at Dragon, Utah.

The Gas Machinery Company, of Cleve-
land, Ohilo, are now preparing plans for
the first 200-ton unit of a 2,000-ton plant
of the Wallace type, to be erected by the
Shale Qi1 & Refining Corporation in the

Plant of the Mount Logan Oil Bhale Mining & Refining Co,,
now in Course of Construction, near De Beque, Colo,
(Cut by courtesy of The Red Rook)

De Begue, Colerado, distriet. Harly sum-
mer will probably see this unit in opera-
. tion.

At the Colorado School of Mines two
retorts, each of commercial gize, are un-
der construction, viz:

A Stalmann retort by the General Pe-
troleum Company, of Kansas City, and a
Wallace retort by Geo. W. Wallace, of
East 8t, Louis, Illinois.

On the completion of these retorts, the
Colorado School of Mines will be pre-
pared to make complete retorting tests on
oil gshale in commereial quantities.

Water Supply in Colorado.—A ple
supply of water ig one of the essent
quirements for a successtul
plant. The absence of water male
richest oil shale deposit virtually wg
less, R. . Meserve, a western slopeg
neer, is authority for the following
mate of the water supply in wester
orado:

“A reservoir covering four acres fif
feet deep holds sixty acre feet. Ons®
foot of water per second flowing
days will fill it, as will also thre
one-half gtatute incheg flowing for a.y
There are a thousand places on.
Creek and its branches, suitable f

f the Continental 0it Shale Min-
Refining o, Rio Blanco, Rio
weo: County, Celo. A 50-ton Tnit.
Structed  during 1919, Photograph
taken in December,

t: by courtesy of The Red Book)

HE FINANCIAT ASPECT

tal.—It should be borne in mind
e 0il shale industry is not a “poor
game” in the sense that a small
ni of capital invested will bring fab-
returns.  On the contrary, it is dis-
‘a “rich man’s game”, in the senge
: large amount of capital must be
ted before there is any return what-
The smallest unit— and that only
starter—should be of 100 tons daily
v to cost approximately $100,000,
1init should be added to, till at least
ong a day are reached and 1,000
be much preferable. Another
¢:that should be emphasized is that
shale industry is a low-grade in-
ry, of large tonnage, of continuous
ration, with automatic machinery, and
Coutput. Workmen need only to be
id in the back™, The brains must he
ied in the office, The greatest need
fie industry at the present moment i
ital to onen the deposits, erect retorts,
lish refineries, organize distributing
¢fes, and in brief, to establish the
try on a commercial scale and a
e hasis.

e Future—Rapid as has been the in-
e3ase in the demand for crude oil and its
cis, yet the future holds out even
edter expeciations. There are now ap-
Dnmateiy 7,500,000 internal combustion
gines in the United States. In ten
ars this’ number will very likely be
bled to 15,000,000, In spite of the phe-
jenal growth of the automobile indus-

shale plants, where reservoirs of th
pacity can bhe built and filled fro
spring run-off, summer foods and . wit
flow, without lessening irrigation. §
engineers’ reporta for 1905 and 1906 g
an appropriation for irrigation of:
second feet for a total cultivated are
3,000 acres. At five acre-feect per &
this would take 1,000 acrefeet. Pret
tation may be put at fourteen inches;
the 270 thousand acres of this feld,
using one-third for available run-off;
have 85,000 acre feet left above all irt
tion. This is enough for a million-
of oil shale per day, 800 days a vear.
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try, there is no indication of a slackening.
Good authorities assert that the next five
vears will show even a greater increase,
or fuliy 1,000,000 motor cars in opera-
tion. The Ford plant alone will manufae-
ture 500,000 tractors in 1920. The TUnited
States Shipping Board has orderved that
all vessels greater than 5,000-ton dead
weight, shall be ¢il burners and has con-
tracted for 31,000,000 barrels of fuel oil
for 1920. France will require 8,400,000
harrels and Italy 336,000,000 barrels of oil
in 1920. The potential demand for oil in
the TUnited States by 1927 is estimated
at 800,000,000 barrels, and yet it is pre-
dicted that all well reserves will be ex-
hausted by 1928. Bui in Colorado alone
there is enough easily accessible oil shale
to keep 100 plants, each treating 2,000
tons a day, in contmuous operation for
800 years.

. George Otis Smxth Director 'of the T.
S G. 8., in a recent paper bhefore the
American Ingtitute of Mining and Metal-
lurgical Engineers, expressed himself as
follows:

Plant of the Western Shale Cil Co., -near
Dragon, Utah. @Galleupe Process, 16-ton

Unit. Constructed during 1919,
graph taken in December,

(Ot by coartesy 6f The Red Book}

Photo-
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Plant of the Ute il Co., now nearing completion at

Watson, Utah.
Capacity.

“The position of the United States, in

regard to

0il, can best be characterized

as precarious. Using more than one-third
of a billion barrels a year, we are draw-
ing not only from the underground pools
but also from storage, and both of these
supplies are Himited. Tn 1918 the contribu-
tion direct from our wells was 356,000,000
barrels, or more than one- tWentleth of
the amount estimated by the survey geol-
ogisis as the contents of our underground

reserve;
24,000 UOO

what remains above ground.

we also drew from storage
barrels, or nearly one-fifth of
In a single

decade, then, the consumption of fuel oil
by railroads has more than doubled: the
congumption of gasoline has increased

seven-fold.

With the rapidly mounting

Wallace Process,
Photograph taken November, 1819,

industry? Simply this, Qilisthe
the future. Greater and greater
js are being made upon well
at as are some oil pools, yet the
production falls short of the de-
The only recourse is to the vast
?. pil shale in which lie the po-
ments of the future supply of
- ghales are found virtually all
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round the world. The demand for oil is
now strong enough and the price of crude
high enough to warrant the commercial
production of oil from shale. A number
of plants are now nearing completion so
that there is every likelihood that the
industry will be on a commercial basis
in the summer of 1920.

ns of Saturated and Unsaturated
Hydrocarbons.

ve beginning this discassion it
erhaps be well to give definitions
r two of the terms to be used.
efinitions are not claimed to be
e, but they will suffice for all
mt: purposes.

“hydrocarbon” is meant a com-
“formed by a union of the element
with the element hydrogen. These
nds are very inumerous and some
m’ are very complex, large numbers
n and hydrogen atoms being able
hine together to form all sorts of
ts. - Some of the hydrocarhons are
'some are liguids, and some ave sol-
he gimplest hydrocarbon is the gas
e, It consists of one atom of car-
mbined with four atoms of hydro-
Here a gingle atom of earbon has
g limit and united with all the hy-
geoil it can. This brings us to the con-
ation of another term, the term “sat-
#' In the case at hand the com-
“or hydrocarbon, iz called “satur-
ccause the carbon atom has taken
T combined with all the hydrogen
e. Now while a single atom of
m' can take on only four atoms of
ogen, iwo atoms of carbon canh unite
ach other, forming a nucleus that
nite with six atoms of hydrogen.
s the lmit of this nucleus ag re-
d5: hydrogen, and the result is again
turated” compound. But it can also
a stable compound without going
imit, by simply uniting with only
‘atoms of hydrogen, and this com-
& still possesses the power of unit-
vith two or more atoms of hydrogen
ccasion. Such a compound, having
rve of combining power, is called
aturated™.

400-ton Daily
{Cut by courtesy of The Red Boo

cost of ceal, the competitive field o
oil for steam use is expanding. We
leszen the increase in coal or oil
sumption for generating power by
nessing the water powers of the coun
but prime movers, whether driven
steam or water, require lubrication. :

“A most serious aspect of our oil
lem presents itself when we conside
entry of the United States as a real:
tor in the shipping of the worid. Any
tion that aspires to a large part i
world’s ecommerce imposes upon itself
oil problem, for the future freedom
hoth the sea and the air will be defi
in terms of oil supply.” :

Oil Shale Comes into its Own.—W

. Colorad
have all these estimates to do wit oo

rofegsor of  Chemistry,
1 -of Mines, Golden, Colo.

Requirements of a Furnace or Apparatus for the

Maximum Production of QOil from Oil Shale
By Albert H., Low. *

Both petroleutm and shale oil consist
mainly of liguid hydrocarbons. Hydro-
carbons, such as ordinary parafline, that,
if removed and purified, would be solid,
are digsolved in the oil, 8o that the whole
is liguid. Most of the hydrocarbons in
both petroleum and shale oil are of the
saturated variety, but some unsaturated
hydrocarbons are always present and
they are undesirable constituents ito be
removed by refining. 'They have not the
gtability of the saturated compounds and
easily undergo decomposition with the
production of color and odor. The larger
the percentage of unsgaturated hydrocar-
bhons present, the less the final yield of
refined oil.

Nature of Oil Shale.

Bearing the above facts in mind, T will
proceed to congider the nature of oil
shale and the oil produced from it.

0il shale contains no oil ag such, that
ig, no oil can be obtained from it by solv-
ents or by pressure, 1t is a hard clay
rock, having disseminated throughout its
ma8s a hydrocarbon material calied “Ker-
ogen”. When the shale is subjected to
suflicient heat the kerogen ig decomposed,
or undergoes what is called “destructive
distillation”. If the vapors produced are
collected and cooled there is obtained
mainly an oily Haquid, together with a
small amount of gas that fails to con-
dense to a liquid and is therefore called
“permanent gas”.

According as the same shale ls heated
or distilled under varying conditions, the
resuliing products vary greatly, both in
their nature and amounts. The reason
for this is that the substances evolved
from decomposing shale are themsplves
liable to still further decomposition into
pther substances, if, after leaving the
shale, they happen to encounter, during
their eseape, a still higher temperature
than that which produced them.
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holds the core within the hollow of the
rods while the latter are being withdrawn
from the hole,

The diamond drills - for this sort of
work are made sectionalized, in order
that the individual parts are light enough
to be easily packed on animals for use
in inaccessible places.
drill, a small sectionalized hoiler ig used
to genevate power for the drill and a
pump, The latter is used to force water
down the hollow rods. The water re-
moves the cuttings which enables the bhit
to efficiently operate against the solid
rock. The water also serves to keep the
bit and diamonds cool.

Technical Data on Diamond Drilling

Qil Shale Deposits.

Although there is no actual data on the
regults of diamond drilling oil shale de-
posgits, there is considerable data availa-
ble relative to diamond drilling coal de-
posits. Since the rocks encountered in
coal and cil shale fields are practically
identical, what applies to one holds
equally true for the other, with perhaps
one exception. In prospecting for coal it
is mot necessary to attempt to make a
large recovery of core except of the coal
itself. -In drilling oil shales it will be nec-
egsary {0 malke as much core of the whole
formation-as is possible.

In order to secure a large enough -sam-
ple to make tests of the various strata, it
will be advisable to use a drill which will
make a two-inch core. By drilling at
the proper speed it will be possible fo re-
cover approximately 95 per cent of the
formation drilled. About 10 to 15 feet ad-

vance.should be made per eight-hour shift

using two men.- The holes will range
from 200 to 1,000 feet in depth, averaging
about 500 feet. Because of the time that
will be econgumed between setups it will
probhably cost about $3.50 per foot drilled.
It will require a 15 to 20-h. p. hoiler to
operate a two-inch core drill under the
conditions prevalent in the shale ﬁelds
Conclusion.

Diamond driiling ig the ideal method
of sampling oil shale deposits. If makes
it possible to take a complete and accu-
rate sample of the whole oil shale forma-
tion at any one point. Every bed and
seam can be sampled, and their richness
and ' thickness absolutely determined.
The operator will be able to figure
whether it will be most profitable to mine
the individual seams of richer shale, at
a higher cost of mining and a lesser re-
covery of the total amount of ¢il avail-
able, than to mine the whole formation,
stripping the barren material and mining
lower-grade shale, with a lower rmining
cost per-ton handled and a higher recov-

In addition to the-

ory. He will know beyond a doubt tj
amount and grade of oil shale that j
kas available; data so vital to intejy
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gently plan future operations. In ad
tion te this, he will have obiained th
information in the quickest possible ting
with a maximum of accuracy and th
minimum of expense. Now is the time
do this work. :
The logical way of doing this worlk
for a& number of companies to co-operat
By so doing, larger confracts could:
entered into, and hence a cheaper rd
per fool obtained. By thus “pooliy
their interests a great deal of the geney
expense could be distributed over a nuy
ber of operators. In addition {o thig,:
32{(;111&&@1?@, the Iogs of the various hol
rille ewer holes would have to ] ; er -
drilled by any one individual than if th -haig?;ﬂrgids?ffp(g?ﬂfnﬂgc%?s'tggbbuﬂ
work were attempted separately by es - ales."”
company. - he Railroad Red Book—Denver, Febru-

1919, “SBome Concise Iniormatmu on

ELECTRIC FLASHES. Shale Its Possibilities and Needs.” By
Electrical and compressed air coalwcu 7, 8. Burean of Mines, Interior De-
ting machines are shortly to be inty

‘tment, Washington, D. C.

kerrett, Robt. G.—"A Vast Reserve of
duced into some of the coal mines
Emgland, according to recent reports

JANUARY.

emical and Metallnrgical Engineering—
“yverk, January 1, 1819, "The FPresent
tig of Ol Shales’

nase, R, L.—'"The Oil Shale Industry in
jpado,” Mining and Scientific Ptess San
cigsco, January 18, 1919, -

arge, A. L.—"0il Shale.” Mining and
itific Press, San Francisco, January 25,

Imuis—“OlLYa.eldmg Shales in
Province of New Brunswick.” Bulletin
dian Mining Institute, Ottawa, Janu-
1919,
’Winchesher, D. E.—~-0ld Sha,le and Its De-
opment in the United States.” The Rail-
Red Book, Denver, Fanuary, 1919,

FEBRUARY.

2 Munszey, New York, February, 19%19.
areat of Mineg, Department of the In-
{for—' Blblzoglaphv of Petroleum and Al-
adt Substances in 1916.” Washington, Feh-
jary, 1819,

olf, H. J—Commercial Possihilities ef
Shale.”! Engineering and Mmlng Jour-
41, New York, February 1, 1919

White, David—' The Unmlned Supply of
tolenm in the United States.” Automo-
e Industries, Wew TYork, February 13,
9. Also, National Petroleum News, Feh-
uary 12, 1919,

and Gas Journal—Tulsa, Okla,, Feb-
uary 28, 1819. “General Information on
il Shales.” Bureau of Mines.

MARCH.

Simpson, “Present Status of Ol
hale,” . Chemical and Metallurgical Engi-
éering, New York, March 1, 19186
unpson, Lonis—“Tha lmport'mce of the
etort in the Heconomic Utilization of Oil-
jelding Shales.,” PBulietin Canadian Insti-
e of Mining Engineers, March, 1819,
Stalmann, Otto—“Notes on 0Oil Shale and
§ Treatment for the Production of Crude
{1.”  The Railread Red DBook, Denver,
arch, -1919.
Qi1 and CGas News—Kansas City, March

HElectricity is Dbeing widely used -
clearing the North Sea of mines. Man
of the mines are sunk very deep, ah
have antennae which, when touchs
cauge the mine to explode. Special ele
iric cables several hundred yards long a;
being used to explode these mines at:
safe distance from the boat.

Blectric plows are being tried out
Italy, and the trials have proved so si
isfactory that it is probable electric plo’
ing will become widely used. The co
has been shown to be less than one-thi
of the cost of the ordinary tractor wor
and the fact that most of the fields a:
small and comparatively flat, and thi
the necessary power is avauable in pra
tically every section of the county

makes Italy especially suitable for th

experiment, , 1919, “Shale Beds——Our Insurance
ainst Petroleum Exhaustion.”
The Norweglan Fishery Administratio -%:1‘319 sun—New York, March I8, 1919,

is conmdermg using electrically propelld
boats in its fishing fleet. A consideral
sum has been allotiéd for conducting r
search along these lines,

Science Postpones a Threatened ‘World-

lde Shortage in Fuel Oil.”

:8alt Tiake Mining Review-——Salt Lake
ity, March 30, 1919, ‘““Fhe Galloupe Shale

APRIL,

‘Prevost, €. A~—"Commercial Treatment
f 0il Shale’ The Railroad Red Book,
enver, April, 1919.

The Railroad Red Book—Denver, April,
919, “Successiuil Oil Shale Operation in
cotland.”” Report of the Directors of the
umpherston Qil Company, Lid., to the
hirty-fifth Annual General Meeting held
i (Flasgow, March 29, 1918, by the Chair-
man of the Board, Mr, Thomsen M'Lintoch.
-Salt Lake Mining Review-—Sall Take

Hlectric heat is becommg more an
more widely adopted in industrial pro
esges-—such ag japan baking of autom
bile bodies, and brass .melting furnaee
becauge of its numerous advantages ov
other kinds of heat. Some meost evide:
advantages are the greater working te
peratures obtainable, the absolute coutr
of the heat, and the evenness of heat di
tribution.

¥ Reprint from The Railroad Red Book.

City, April 15, 1919, *0Oil Shales of the
Great Uintah Basin, Utah.”
MAY.

Gavin, M. J~Hill, H, H.—Perdew, W, BE.

—-“Notes on the 0il Shale Industry with

Particular Reference to the Rocky Moun-
tain District with a Bibliography Compiled
by M. J. Gavin.,” Bureau of Mines, Wash-
ington, May 1, 1919,

Hoskin, Arthur J.—“The Winning of Oil
from Rocks.” Mining and Scientific Press,
Ban Francisco, May, 1%1%

Simpson, Lhonig-—"The Importance of the

Retort to the Exploitation of Colorado
Shales.”” The Railrond Red BRBook, Denver,
May, 1914,

Coal Age—New York, May, 191% “G-L
Low Temperature Carbonizing.'

The Railroad Red Book—Denver, May,

1919, “Shale Oils Superior to Petroleum in
the Production of Mineral ©Qilg.”

McCoy, L. W. Four-
nal of Geology, Chicago, Vol. 27, Plige 252,

JUNI.

Colby, Lester B.—“Mountains of 0il in
the West,” The Railroad Red Book, Den-
ver, June, 1919, reprinted from "“Petroleum
Age,” New York.

The Qi1 News—Chicago, June 5, 19%19,
“The Fnel Problem of Brazil.”

“Winchester, D. ~—“0il $hales” Jour-
nal of the Pranklin Institute, Philadelphia,
June, 1919,

Burean of Mines, Department of Interior
—“Pelrolenm Investigations and Produc-
tion of Helium.” Bulletin 178C, Washing-
ton, June, 1919,

Basherville, Charles—“Value of American
Oil Bhales.” Bulletin of the American In-
stitute of Mining and Metallurgical Engi-
neers, York, Pa,, June, 19189,

JULY.

Bellis, Joseph—“Expert Information on
Gil Bhales,” 0il and Gas Journal, Tulsa,
Clkla., July 25, 1919,

0il, Paint and Drug Reporter—New Yorl,
July 28, 1919. “Shale 0Qil SBtandardization
Work on Large Scale Planned by United
States.”

The Railroad Red Book—Denvér, July,
1919. “0il 8hale and the Products of Iis
Distillation—Part I.” Courtesy of the Pe-
trolenm World, T.onden, Emngland.

‘The Railroad Red Book—Denver, July,
1919, “A  Bymposium on Western 0il
Shales.” Reprinted from the TPFebruary,
1919, issue,

Knight, Betty ¥.—''Shale 0il's Prospects
a8 a Woman Sees Them.” The Railroad
Red Book, Denver, July, 1919,

Winchesfer, Dean B.—*0Qil Shales of
America.”” Petroleum Times, London, Eng.,
July, 1619,
19:i.’gﬁsroleuni Times—London, July,

Ing.,
“Norfolk and Tts ©il Shales.”

AUGUST.

Burean of Mines, State of Colorado—'"The
0il Shales of Northwestern Colorado.” Bul-
letin No. 8, Denver, August 1, 1918,

Weright, . w.—"0il Shale Depomts Must
be Developed.” il and Gas News, Kansas
City, August 8, 1919,

Smlpsnn, Louie— 0il Shales.” Chemical
and Metallurgical Engmeermg, New TYork,
August 15, 1919,

Skerrett, Robt. G-—“Makmg Tuel from
0il and POWdB] ed Coal” Illustrated World,
Chicago, August, 1319,
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‘Winchester, 0. E.—"0il Shale and Its De-
velopment in the United States.” Chemical
Age, New York, August, 1919,

Chemical Age—New York, August, 1919,
“0il Shale—Its ¥Poassibilities.”

¥Yhe Rallroad Red Book—Denver, August,
1919,  "0il- Bhale and the Products of Itu
Pistillation—Part II.” Courtesy of the Pe-
troleum World, London, Engiand.

Petroleum Times—Londen, England, Au-
gust, 1919, “Norfolk Qil Shale Fields.”

SEPTEMEER.

Engineering and DMining Journal—New
York, September 18, 1919, “Investigation of
the 0il Shale Industry.”

Basketville, Charlesg, I-‘h. D.F.C.B—"“Value
of American 0il Shales.” OQil, Paint and
Drug Reporter, New York, September 30,
1919

:Engmeering‘ and Mining Journal—New
York, September 13, 191%. “Investigation of
the Oil Shale Industry.

Qil and Gas Journal—Tulsa, Okla., Sep-
tember, 1919 “Patroleum News of Foreign
Countries.”

Winchester, D. B.—'""The Oil Shales of
Colorado and Utah—Part 1.” Reprinted by
permission from Journal of the Franklin
Institute, Philadelphia, June, 1%19. The
Railroad Red Book, Denver, Sepiember, 1919,

Condit, D. Dale—"0il Shale in Western
Montana, Southeastern Idaho and Adjacent
Parts of Wyeming and Utah.” TU. 8. Geo-
logical Survey, Bulletin 711-B.

Peotrolenm Times—London, Eng., Septem-
ber 20, 1419, “0il Shale Possibilities in

France.”
OCTOBER.

Qil and Gas News—Kansas City, October,
1819,  “Information Concerning O0il Shale
at Dillon, Montana.” .

Domville, Senator James *'Petroleum
Oils and Spirits.” ‘Phe Debates of the Sen-
ate, Ottawa, Canada, Qetober I, 19149,

Roeschlauh, H. NM.—“T'cgsibilities of the
Qil Shale Industry.” Imgineering and Min-
ing Journal, New York, October 4, 1519,

0il and Gas News—Kanasas City, October
1¢, 1919, “Present Sfatus of the Shale
0il Industry in United States.”

Bacon, Raymond F.—Hanior, Wm. A —
“Problems on the Utilization of "Fuels—Part
I.” Scientific American Supplement No.
2283, New York, Octeber 11, 1919,

0il and Gas Journal—Tulza, Okla., Octo-
ber 10, 1919. “Developing Norfollk (il
Shale ITrield.”

0il and Gas Jonrnal—Tulsa, Okla., Octo-
ber 17, 1919, “Alum Shale Mineral Qil to
be Sought in Sweden.”

Engineering and
York, October 23, 1919
Shale in Germany

Bacon, Raymond F.—Hamor, Wm. A,—
“Prohlems on the Utitization of Fuels—Part
11! Secientific American Supplement No.
2284, New York, Qoctober 25 1919,

The Commercial--Denver, October 30,
1919, “IBarly Development of Shale Gil Is
Agsured.”

Clark, Frank B.—“0Qil and Gas in Ttah.”
Tnginsering and Mining Journal, New York,
October 25, 1919,

Aldergon, Victor C.—'"The 0il Shale In-
dustry.”” Quarterly of the Celorado School
of Mines, Gaolden, Colo., October, 1819.

Botkin, 0. W.—"The Composition of 0il
Shale and Shale (Oil.” Quarterly of the
Colorado School of Mineg, Golden, Colo., Oc-
tober, 1919,

Williams, John C.—"The Production of

Mining Journal -New
“Digtillation of Oil

Shale O0il." Quarterly of the Colorado
?g{léml of Mines, Golden, Coleo, October,

Rallroad Red Book, Denver, Octoker, i
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Alderson, Victor C.—'"The Dawn of g
Industry—Part 1. Oil and Gas News, K
sag City, October 20, 1919,

Winchester, D. E—"The 0il Bhale;

TECHNICAL REVIEW

&

Colorado and Utah-—Part 11.” Reprinted
permission from Journal of the Fran

Institute, Philadelphia, July, 1918. GENERAL.

ineral Industries of France. By
e Altmayer. (E. & M. J., Janu-
920,)

iithor reviews in an authoritative
‘the post war mineral situation
construction period in France. He
ey the fact that despite the res-
ng: of the peace treaty with Ger-
‘ance faces a serious shortage of
etailed and lengthy description
of the post war position of the
etals. The exchange probiem is
d briefly. The article is simply
empt to deseribe to the American
few of the means at the dis-
of France to resume her position
%k in the world’s activity towards
and better times. W. 8. L.

NOVEMEER,

Cunningham, R. W.—"Petroleum Reg
ing.' Scientific American, Supplement:
2285, New York, November §, 191%.

Alderson, Victor C—'

New Induslry-—Part IL” The Oil and
News, Kansas C]ty November 6, 1919

Cadell H.
land.” TIELD .
allurgical Kngineers, York, Pa,

Wall Street Journal—New York, Nov
ber, 1919, “FThe 0Oil Shale Industry." :

Eugineering and Mining Journal—N;
York, November 15, 1819, “Treatment Cg
of (il Shales.”

Williams, John C—The productio
Shale Oil—Part 1.” The 0il and Gas Ng
Kansas City, November 20, 1916,

Boston News ERureauv—Roston, Mass.
vember 22, 1919, “0il Shale Industry

Oit and Gas Journal—Tulsa, Okla.,
vember 28, 1919,

Wzllmms, :
Shale OQil—Part IIL” The il and
News, Kansas City, November 27, 181

Hosking, A, J.—''Ig the il Shale Indug
Showing Real Progress?’ Colorado Sch
ol Mines Magazine,

Simpson, Lonis—"A New Method of
torting Must be Developed to Handle:
0il 8hale of America.” TReprinted by co
tesy of Chemical and Metallurgical H
neering, New York. The Railroad Red Bo
Denver, November, 1919,

DIECEMBER.

Colby, Lester B.—"Gelting Your Ga
line” The Saturday Evening Post, Ph
delphia, December 20, 1919,

Sta.lma.nn, Ot‘t.o-——"The Dawn of a Ne
dustry,” The Qil and Gas News, Kan
City, December 4, 1519,

Bellis, .Toseph——-“The Dawn of a Ne
dustry.” The il and Gas News, I
City, December 11, 1919,

Roesgchlanb, H., M.—"Possibilities of:
0Oil Shale Industry.” Reprinted by co
tesy of ¥ngineering and Mining Jout
New York. The Rallroad Red Book, B
ver, December, 1919,

0il and Gas Jounrnal—Tulsa, Olkla., :
cember 12, 1919, “We&.tern Gil Shale FO
to be an Excel]ent Tuel,”

0il and Gas News--Kansas City, Deot
ber 18, 191%-—"The Dawn of a New Ind
try: The Opinionsg of Experts Upon th
Shale Industry.”

Magazine of Wall Street—New Yorlk,
cember 13, 1919, “Vital Statistics of ]
0il Industry.”

Mining and Metallnrgy—Yorlk, Pa., Ju
1919. “Value of American Oil Bhales.” D)
cussion of the Paper of Charles Baskerv
printed in Bulletin No. 1B50.

Chemical and MWetallurgieal I}ng‘:nee‘r
—MNew York, December 10, 1919. “Qil 8h
and the Merchant Marine.”

Dean, BE. W.—'"Gasoline as a Motor T'u
Chemical Age, New York, December 25, 1

Chemical Age—New York December
1919, “Scottish Shale Ofl Combination

The O0il and Gasg Jourxrnal—Tulsa, Ok
Dacember 26, 191%. “Hxtractiom of (il Hl
from Shales.”

Mining in China. By C. Y. Wang.
M. J., January 3, 1820.)

jef comment on the production of
fal that developed under the stim-
the war demand. Government
1ilitary machinations render the
f the Industry dependent on the
pitig reform of exigiing political coh-
1 W. 8. L.

Bookkeeping By C. B, Holmes. (E.
J., January 3, 1920.)
{g article offers many suggestions ag

conomies in mining operations,
its of a proper cost-finding sys-
d of the detection of leaks by cowm-
daily reports of tonnages and labor
are praised highly by Mr. Holmes.
W. 8. L.

na Clay Industry of the West of
igland. By Henry F. Collins. (Min-
Magazine, November, 1919.)

a ciay i8, after coal, the most im-
int of the limited list of raw mate-
hat the United Kingdom can ex-

geographical distribution of the
fipal deposits of china clay in the
st England is shown on a map which
mpanies the article. Most of the
of the clay comes from the Hens-
ow district mnorth of 8t. Austell
thing as yet has been found in the
On area,

d following topics are discussed in
1:in thig article;

Nature and composition of china

' photos .and maps.

ways and means of effecting ma- |

2. Mode of occurrence,

3. Method of winning clay.

4, Separate and disposal of sands.
The article is accompanied by tables,
It ig to be continued

in the next issue. B A L.

The Minerals of Anatolia. By Norman
WM. Penzer, B.A., F.G.8. (Mining Maga-
zine, November, 1219.)

This article is continued from the Oc-
tober issue, page 221, and gives particu-
lars of the mineral deposits of Asiatic
Turkey, about which little is known in
this country, though the Germang com-
piled records some years ago. The min-
erais and metals treated in this isgue are:
nickel, tin, arsenic, sulphur, horates, salt,
lithographic stone and marble, kiolin and
Fuller’s earth, opals and bitumen. The
article is to he continued in the next is-
sue. F.A. L,

Mining Conditions in Russia. (E. & M.

J., January 10, 1920.}

In this article a general review of min-
ing conditions in Russia during 1919 are
presented and some of the methods used
for stimulation of mining are stated.
High cost and scarcity of avallable labor
have forced the mining industry in Rus-
sia to look to mechanical devices for the
continunance of operations. W. 8. L

The Bunker Hill Enterprise—II, By T.
A, Rickard. (Mining & Scientific Press,
January 110, 1920.)

A continuance of the historical article
dealing with early mining operations in
Idaho, The first successful prospecting
in the Coeur d’Alene district is diwelt

upoen. W. 8. L.
MINING.
The Tin District of West Africa. By D.
J. MacDonald, M. inst. M. M. (Mining

Magazine, November, 1919.)
In the mining magazine for May a

‘brief summary on the Winnebah tin de-

posits, West Africa, made by the firm of
Innes, MacDonald & Sealy. Thig article
was written by Mr. MacDonald from the
notes of Mr. A, C., H. Beale, who had

been in charge of the progpecting work .

during the last six months.

The existence of a deposit of high-grade
coarse alluvial cassiterite was found by
a syndicate four years ago in the bed of
a stream flowing into a salt-water lagoon
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on the seacoast about five miles wesi of
the port of Winnebah,

The outbreak of the war put a stop
to the operations, until they were re-
newed in 1918, undel circumstances more
Tavorable.

There are at least four or five com-
panies now in operation upon these tin
deposits or hold options on them.

F.-A L,

The Kelly Silver Mine, at Randsburg,
Calif. Ry Jay A. Carpenter. (E. & M
J., December 27, 1919.)

A descriptive article dealing mainly
with the romantic and accidental discov-
ery of the valuable property by two pros-
pectors returning from a futile two-years’
search. Exceptional returns from prelim-
inary shipments bring wealth to. the own-
ers and Inspire adjacent leasers to active
development. W. 8. L.
Standardized Cross-Cut Rounds. By How-

ard Prullard. (E. & M. J., January 3,

1920.)

An illuminating account of improved
methods of drilling and blasting at the
preperty of the North Butte Mining Co.
The foliowing topics are ably discussed:

1. Adjusting the machine so as to ob-
tain maximum regults,

2. Descrimination in the selection of
powder for hreaking different
kinds of ground.

3. Attention to ventilation an import-
ant factor in producing results,

Illustrations of the instruction and’

requigition cards issuwed to miners work-
ing on development headings, Results
indicate that a high standard of efficiency
has been reached by this company in its
drilling operations. W. 8. L.

Divide Silver-Gold District of WNevada.
By Geo. J. Young. (E. & M. J., Janu-
ary 10, 1920.)

Four general groups of prospects com-
prise the Divide area which bears a cer-
tain geological similarity to the Tonopah
disirict., Description of the general ex-
ploration and development methods fol-
lowed are given, together with mining,
supply costs and other data. W. S, L,

METALLURGY.

Differential Flotation of Zinc-Lead Sul-
phides by Metallizing the Rlende. (E.
& M. Jd., December 27, 1919.)

The results of the expemmenta} work
of C. C. Freeman, of Broken Hill, on the
differential flotation of Ilead-zinc sul-
phides are embodied in 1. 8. Patent
1,301,551, April 22, 1919. Dilute carbonate
of soda solution nsed as a frothing agent

of the impurities as metallic by-produg

tion to the Study of Flotation.
ivingstone Sulman. (The Min-
nal, November 22, 29, and De-
6, 7, 1919).

ticle, although published in
gazines, s more completely
m an abstract of a paper read
Tpstitute of Mining and Metal-
ijg written in technical form
1y clearly described by sketches
ms,

“guestions connected with flota-
~the Mineral Separation, Lid.,
de such a success, are clealiy
“out by Mr. Sulman. The article
ued in four numbers of the Min-
A L,

wag found to give indifferent resultg
a great improvement was noted whe;
zine sulphide particles had been sy
cially coated with certain other i
as copper. The mefallizing of the
sulphides is the resnlt of electrolyf
other action when copper or one g
salts or a metal electro-negative to ¢
is in contact with the flotation pulp.
the inventor says, is unnecessary in
first treatment, ag it helps to float
blende aloxnig with the galena thus fo
the lead concenirate. The proces
claimed te be of particular commé
value when the zine predominates i
ore or mixed concentrate and whe
moval of pyrite is necessary. .

W, S,
Electric-Reslstance Furnace of Larg
pacity for Zinc Ores—il. Oper
of Furnace and Characteristic

Process. By Charles H. Fulton.

In this article we have details o
experimental work with electric »
ance furnace of commercial size, b
on the author’s well-known plan of
ing briquets with the zinc ore to be ¢
ed, and using these briquets as resi
for an electric furnace.

The article is well illustrated, Se
tabtes and diagrams are included.

The furnace and process presentg
tollowing characteristics expressed
brief way:

1. It maintains the physical and m
lurgical conditions of the present-da
tort practice.

2. The energy of the  distillatio
generaled within the charge itself.

3. I is a large unit furnace.
handiihg of material will be don
crangs.

4. Probable costs have heen caleu
which show 2 marked reduection
present costs,

5. The process can be applied to
ores, even to the so-called complex
. Al
Production of ‘Copper from Secon

bution to the Study of Flotation
By H. Livingstone Sulman. (Min-
: Scientific Press, January 24,

gcussion of the physics of the
‘gcontinued, The author discusses
amical aspect of surfaces, modi-
f surface characteristics during
gsing processes and interfacial ten-
W. 8. L.

s of Smelting Plant Design—I.
liver E. Jager. {Mining & Scien-
dress, January 31, 1920.)
ntelestmg article, the purpose of
g to explain the method of select-
ne of the appliances usually found
odern smelter, ag well as to dis-
Ttain generalities. Only the metal-
‘side of the subject, however, is
Some of the topics discussed
e of plant required, ecoromics of
tlem, effect of local conditions,
n of the process, and the chemicat
of the ore to be smelied,

v W. 8. L.
ribution te the Study of Flotation
'By H. Livingstone Suiman. (Min-
Scientific Press, January 10,

120,)
urther elaborate discussion of the

Material, By Lawrence Addic of flotation. The author dis-
(Chem. and Met. Eng., January g8g the molecular constitution of sol-
1920). d liguids, gravitation and molecular

i surface energy and surface ten-
pressure in bubbles and the dynami-
Dect of surfaces. W. 8. L.

In addition to the circulating prod
incident to normal copper refining &
plant is often called upon to ireat a
range of metallurgical hy-products It
outside sources as well as miscellaneo
copper-bearing scrap material. The &
cle discusses the methods of sampli
migcellaneous preducts entering th
finery, their treatment in regular or
cial furnaces, with a discussion of °
commercial possibility of recovering 20!

Flotation of Low-Grade
uicksilver Ore. By E. G. Stowell and
HE H. Coghill. (Mining & Scientific
ss, January 24, 1920.)

5 paper gives the result of a joint
igation carried on by the U. 8. Bu-
of Mines, and the Oregon Bureau of
Tt deals with the experimental

F. A I on and table concentration of a
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cinnabar ore, containing 0.5 percent mer-
cury. Numerous screen analyses and the
conclusions drawn therefroin are given.
Table concentration tests proved discour-
aging., Along with detailed procedure on
the flotation tests, methods of grinding
and their influence on flotation are dis-

cussed,

Acidity in pulp was found to he

neutralized by grinding in ball mill. The
beneficial effects of lime water and fine
grinding are enumerated; 90 percent ex-

traction obtained.. .

W. 8. L.

OIL.,

Petroleum Resources of the World., Il

By John D, Northrup.

(E. & M, J., Jan-

uary 3, 1920.)

In the second installment of this article
the aunthor deals with the commercial
confrol of the petroleum industry by vari-

ous couriries.

The names of the com-

panies operating in different parts of the

world are given,
Dutch
world’s oil.

American, British, and
interests control most of  the
The author states that the

United States is supreme in the Western
hemisphere, but deplores the lack of an
aggressive” forefgn nationalistic poliey
s:mﬂar to other foreign governments.

W. 8. L.

Geologic Distillation of Petroleum. By

Baily Williss. (A.

I. M. E., Jan., 1920.)

In 1882, Peckham put forward a pro-
visional hypothesis to account for the dis-
tillation of petroleum. He did not form-
ally state the hypothesis, but discusses

facts drawn from many fields,

He tried

to point out “fractional distillates” pro-
duced under high pressure, and conse-
quently at a comparatively high tempera-

ture.

The cbject of this paper is fo test Peck-
ham’s hypothegis and the contributions
to it made by White and Johnson, by con-
sidering the geologic activities of Appa-
lachian province in the light of the pres-

ent-day knowledge.

F. A L.

The Petroleum Resources of the World.

By John D, Northrup.

(E. & M. J.,

December 27, 1919.)

The basis of this article wasg issuwed in
mimeographed form for Government uge
only, and after the armistice, the remain-
ing copies were released to the general

public.

The article summarizes briefly

and concizely information relating to
1.

g 10

Geological sfrata in which oil is
found.

Geographical digtribution. .

Future prospects in various coun-
tries.

Political control of the present pro-
duction. W. 8. L




PERSONALS

g5,
C. Terry du Rell is now residing at 4112
Ingomar St. N, W. (Chevy Chase), Wash-
ington, Dy C.

'98.

Mr. Fred Johnston, formely Supt. of the
A, V. Smelter, at Leadville, has removed
to Pueblo, where he i3 connected with the
A, 8 & R. Co.

01,

A, X, McDaniel, recently Asst. General
Manager of the Western Company, has
become associated with the organization
of BEdwin M. Bosworth & Co., Bonds and
Stocks, 610 TFirst National Bank Bidg.,
Denver, Colo.

07,

Warren C. Prosser is a member of the
firm, Prosser & Haynes, Engineers, 71814
Ohioc Street, Wichita Falls, Texas, They
specialize in oil field work.

'08.

Russell R. Bryan is with the Sunnyside
M. & M. Co., Bureka, Colo, ..

Burr J. French hag heen transferred to
the South Bend Plant of the Studebaker
‘Corporation. Address 905 E, Donald St.,
South Bend, ind,

'09.

B, W. Enriquez is General Supt. for the
Compania Minera del Mirasol CIISIh‘LlII‘EL-
chie, Chihuahua, Mexico,

2.

John Davenport, Metallurgical Engi-
neer, of & Custom House B2i., Boston,
Masg.,, has recenfly been issued a 7. 8.
Patent for the production of pure sulphur
dioxide from smelter smoke. Davenport
is also consulting engineer for the Wau-
sau Abrasive Company, of Chicago.

B. T. Hager is at present operating a
chromite mine and mill in San Luis Obis-
po County, California, for the L. H.
Butcher Co,, of San Francisco.

We have received the sad word of the
sudden death of Paul Hilsdale's wife, at
Balt Lake City, Utah, on February 5th.
Bhe leaves a 3-year-old daughter, Kath-
erine. Interment was at Columbus, Ohio.

3.

J, M. Frankel has changed his resi-
dence from Morenci to Clifton, Ariz., P.
0. Box 843, He is still with Arizona Cop-
per Co., Lid.

L. G. Trueheart has resighed his posi-
tion with the Arizoma Copper Co. to be-
come Superintendent of a new copper
property in northern California.

14,

Adolph Bregman wag married on De-

cember 31, 1919, but we have bheen unable

THE CQGLORADO SCHOOL OF MINES MAGAZINE,

- ing some of the ore-dressing proble
?

- than 20 minutes.

to obtain further details, His addr
165 W. 84th Bt., New York City, N. ¥

Thomas T. Gow Is now head of
physics department at the Peking A
emy, Peking, China.

Fred 8. McNicholas and Mrs.
M, Dickman were married on Janj
13th at Butte, Mont. Mr. McNicholag:
on  February 1st for Colombia, g
America, to become Superintendes
the Chicago Mine, at Puerto Andes;
Cartegenia. . 5.

B, C. Essig is Field Engineer for 1.
Bureau of Mines and the State of '@
rado, The Bureau and the State ars
operating in making a survey o
mines of Colorado with the view to

Jay J. Burng is with the Butte
perior Mining Company, Butte, Mo
7.

H. . Munn has been made Manag
The Sunnyside Coal Mining Comp
operating mines at Strong, Colo. M
divides his time between the Denv
fice and the mine.

Fred C. Bealey has returned from P
South America, and is now at 1435 B
8t., Denver, Colo.

S A. Mewhirter hag bheen promg
from Agst, Engineer, Longfellow Divig
to Engineer, Coronado Divigion, o
Arizona Copper Co. He is now at
ca.lf, Ariz,

19,

Russel J. Parker has arrived safelw

Tehikopo, Kasai District, Congo
West Africa, care of Forminiere.

D, B. Dovle, '08, is Managing Engins

at the mine. .

OBITUARY. =

Anne Fuller Hilgdale, wife of Paul Hi
dale, 1912, died of pneumonia Fehrid
Ath, at Salt Lake City. She leaves
daughter, Katharine, 3 years old., I
ment at Columhbus, Ohio.

The Hardinge Conical Mill Compa
Changes its Name.

The Hardinge Conical Mill Com
with main office at 120 Broadway,
York, and branch offices in Denver,
Lake City, Spokane and London,
nounce a change in hame to the Har
Company.

The veloeity with whieh elect:
tfravels is even greater than the velgdl
of light. Experiments have demonst
that electricity travels at the rat
186,427 miles a gecond. Thus elect
could travel to the sun and back in ot

THE COLORADO SCHQOL OF MINES MAQAZINE, 37
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ATHLETICS s
y F. A. Lichtenheld, '20. The 1ir};¢§§ps: . .
: . BOULDER. F.G. FP.T.P.F. T.E
: BASKETBALL. Sehrepferman, forward. 0 0 1 1
ines 30; Colorado U. 20 Willard, forward....... 6 4 1 1
the first time in geven consecutive Breckenridge, center .. 1 0 i 1
fias Mines been able to defeat U. of Brown, guard ......... 0 0 0 1
aaketball either on their own floor Noggle, guard ......... G 0 1 0
poulder's floor. The defeat was &  Bibal, gunard .......... 0 0 ¢ 1]
e to Boulder, but those around the . Bell, center ........... 1 0 1 1
camp had a hunch and are al- Williams, forward .... ¢. 0 0 1
1ling to bet on their lucky sev- Smith, forward ....... 0. 0 0 0
- gol the jump on the Boulder men Totalg .............. 8 4 5 6
wa swept them off their feet. During MINES. F.G. F.T.P.F. T.F.
: rat ten minutes U, of C. was held Dunn, forward ........ 3 0 1 0
i g8, while Mines advanced with an  Bryant, forward ....... 5 6 1 0
- oint lead. Willard them made A Bunte, center....... 3 .0 1 0
1’s first score, but Mines duickly @ Bunte, guard........ 1 0 4 0
sed thelr lead to nine points, which Davis, guard .......... v} 0 2 0
eld throughout the firgt half. The Gallucel, guard ....... 0 0 2 1}
it the end of the first half was 15 —_ - =
‘Boulder's men showed plenty of Totals .............. 12 6 1 0
yut were licked after ten minutes Referee—Demitt, of Aggies.
g,ymg Mines also had plenty of fight
ved the game well. Conference Standing.
‘second half was a little slower; Won . Lost Pet.
ams did not put all they had into Mines .............. 1 1] 1.000
ame, because Mines didn't have to  (olorado College ... 1 [¢] 1.000
oulder couldn’t. Boulder used Aggies .. .iieiiinn.. 2 0 1.000
of subs this half, but despite the T oof Cuurnninnn, 1 1 500
materizl, could not stop the Denver U, .......... ] 2 0.000

hter the Miners started. E. Bunte
removed from the game hecause of
mal fouls, Galucci replaced him and
good account of himself.

Boulder, Brown, Breckenridge and
'd were the stars. Willard at for-
made sixteen of their twenty points.
onnected with several long shots
looked pretiy from the spectators’
i He would undoubtedly have
more had it not heen for the guard-
f E, Bunte. Brown at guard played
at defense.

he Mines, Bryant, Dunn and Davis
he stars. Davis gua,rded the goal
most efficient manner. Bryant at for-
ave a fine exhibition of passing
-shooting. He made five difficult field
I8:and six free throws out of.a possi-
loven. Dunn, at forward, played a
¥ game. He kept fighting the ball
e time, and with his speed, he was
iz factor in connecting with three field
that did a lot towards putting the
on ice.

Bunte, at center, did well. He played
good, steady game, getting through
goals and only one foul recorded
8t him.

'WRESTLING AND. BOXING.

The Colorado School of Mines defeated
the Colorado College crew in the first
Rocky Mountain Intercollegiate Wrest-
ling Contest at Colorado Springs. Mines
won six out of nine matches., Some very
finre mat worlk was presented; no boxing
bouis were scheduled. The summary of
the events are as follows:

Firgt match, 115 pounds—Won by
Weinsteind, Mines, over Lige, C. (., in
314 minutes with a nelson and crotch
hold.

Second mateh, 125 pounds—Won by
Kay, Mines, over Carter, C. C., In 6 min-
utes with a scissors and half nelson.

Third mateh, 135 pounds—Won by
Bemisg, C. C., who wag given decision over
Kaufman, Mines, after 10 minutes with
no falls. Bemis had Kaufman in a secis-
sors and head hold and mnearly down
when the whisfle blew. Ten seconds
more would probably have scored for
Bemis, .

Fourth matech, 158 pounds—Won by
Terry, Mineg, over Hinton, C. Cs in 8 min-
utes with a scigsors and head hold. This
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bout was very fast and both men dis-
played much science.

Fifth match, 145 pounds—Won by Sere-
finni, Mines, over Paywalt, C. C,, who got
a decision in 10 minutes with no fall.
Serefinni confined himself mostly to the
selgsors and head holds. The men were
very fast.

Sixth match, heavyweight—Won by R.
C. Crawford, Mines, who threw Brumfield,
C. C., in 9 minutes, Brumfield played in
rather hard luck, e attempted to head
spin out of a head hold, but got too close
to Crawford, his shoulders striking his
opponent’s body. Crawford fell on Brum-
field, and was given the verdiect.

Seventh match, 158 pounds—Won by
Elliott, C. C., who threw J. W. Crawford,
Mines, in 7 minutes with a head and scis-
sors kold. The geing was decidedly fast
and guite rough. Crawford was severely
punished, and it took ten minutes to put
him on his feet.

HEighth mateh, 145 pounds—Senning,
C. C., was given the decigion over Thomp-
son, Mines, in 10 minutes with no fall.
Senning was the aggressor all the way
through, and wag given the verdict be-
cause he was the top man for 45 seconds.

Ninth match, 108 pounds—Won by Den-
igteind, Mines, who threw McCool in 914
minutes with a head hold. Denisteind
was caught in several tight places, but
managed to either bridge or head spin to
safely.

The Mines scored another boxing and
wrestling victory for itself. In ifts meet
with the University of Colorado they won
six out of ten matches. "M'wo were a draw
and two matches were won hy Boulder,

The surprise of the evening was when
Ferguson, of Colorade, won the decision
over R. F. Crawford, of Mines in the
heavyweight wrestling, Crawford won
the heavyweight championship of the D.
A, C, Tournament last week in Denver,

Salisbury, of Colerado, lost 1o Watkins,
of Mines, on a decision in the welter-
weight boxing, while Trinnier, of Colo-
rado, and Clothier, of Mines, boxed to a
draw in the middleweight boxing class.
Levings, of Mines, defeated Fineberg, of
Colorado, in the bantamweight boxing, on
a decizion. Adamson, of Mines, defeated
Pringle, of Colorado, in two rounds in the
featherweight boxing, and Weiss, of Colo-
rado, and Strock, of Mines, boxed to a
fourround draw in the hghtwelght divi-
sion.

Serefinni, of Mines, defeated Weber, of
Colorado, by a fall in five minutes in the
145-pound wrestling. Weber was substi-
tuted for Coleman just before the matéeh.

- G. W. Crawford won. over Fulgum, of

Colorado, in the middleweight wrest] : Josephine Turck Baker, Editor.
by a fall in 11 minutes, Kay, of ‘Mi ’
defeated Chapin, of Colorado, in
featherweight wrestling by a degig
Lovelace, of Colorado, defeated Tho:
son, of Mines, by a decision in the 13
pound wrestling.
All of the wrestling events were sch
uled ten minutey, and the hoxing cont

4 Monthly Magazine for Progressive Men and 'Women Business and Profes-
al, Club-Women, Teachers, Students, Ministers, Doctors, Lawyers, Stenogra-
g, and for all who wish to Speak and Write (‘Dnect hnghsh

Partial List of Contents—Your Every-Day Vocabulary—How to Emlarge It
ords, Their Meanings and Their Uses (pronunciations with illustrative sentences).
-1ps for Speakers, Wrifers,  Teachers, Art of Conversation: How to Acguire It
act Synonyms and Antonyms Businegs English for the Business Man. Correct
1ish for the Beginner. Correci English for the Advanced pupil. Shall and Will:
ww: to Use Them. Should and Would: How to Use Them.

ware scheduled for three rounds.

A wrestling contest has been arran,
with D. U, sometime early in the Spp
This will give Mineg its third appeara

Sample Copy, 10; Suhscrip_tion Price, $2.50 a ¥Year
EVANSTON, ILLINOIS

at this branch of sport. The game:
proved very popular this Winter. I

more than likely that boxing and wr
ing has come to stay.

School News

ENROLLMENT AT THE SCHOOL;

The second semester commenced
January 12th, with atotal of 335 studén
enrolled. - Seventy-six scholarships w
cancelled and only 135 freshmen are
out of 199 that completed the- ﬁrst
mester. e

The Colorado School of Mineg is gi
the following popular lectures on Pe

IMPORTERS

T LAKE GITY

MAKE OUR 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

EXPORTERS

NEW YORK CITY

leum Technology:
Wednesgday, February 4—I. The

damental Principles of Oil Geology (
). By F, M. Van Tuyl,

Wednesday, Febraary 11—II. The
damental Principles of Oil Geology (
II). By ¥. M. Van Tuyl.

Wednesday, February 18—III. The G
position and Properties of Oil and
By F. M. Van Tuyl

RAWLEY & CO. - - - -

CITORS WANTED--If you want a good selling article that should
every home, send your name on a postal card and get our proposition.

111 North Market Street, CHICAGO

Wednesday, February 256—IV. The
gin and Oeccurrence of 0Qil and Gas
F. M. Van Tuyl

Wednesday, March 3—V. The Metho
of Prospecting for Oil and Gas and
Development of Oil Fields. By F. M.
Tuyl

Wednesday, Maxych 10—VIi. The OQil

Watch Repairing
First-Class Work Guaranteed

J. TIERNEY
Jeweler
able Prices Golden, Colorado

Gas Fields of North America and W
cat Territory of Promise. By F. M.
Tuyl.

Wednesday, March 17—VII. The Or
QOccurrence, and Digtribution of 0i1 8
By . M. Van Tuyl.

Wednesday, March 24—VIIL Tbe

LUTHER HERTEL"

Clothier and Furnisher
“Agents: Arrow Collars and Shirte
“SINCERITY” CLOTHES
Golden, Colorado

DELICIOUS CANDIES.

Ta develop brain and muscle, we advise
all students of the School of Mines to eat
food hought of Phe John Thompsen Grocery
Storey Co. Tt can be relied on as bheing
purs, healthful and nourishing, and they sell
their goods cheaper than most of the stores
in the State. They manufacture Candy, Ice
Cream, Fancy Cakes and Bakery Goods,
equal to many high-toned eaterers, and sell
at about half the other fellow's priees

For social functions, or for your bhest
girl-—iry their Chocolate Bon Bons, Iee
Cream and Balkery Guooeds,

All the eatables and drinkables for a
Dutch Lunch, Cigars, Tobaccos, ete.

ture ofithe Oil Imdustry in North A;
ica. By F. M, Van Tuyl

Wednesday, March 31—IX. The R
ing of Crude Petroleum, By A, H.

Wednesday, April 7—X. The Prodl
tion and Refining of Shale Oil By A
Low.

The lectures will be given in Sinm
Guggenheim Hall at eight o'clock on:
evenings of the dates anmnounced.

6_enig, Pres,
KOQOENIG MERCANTILE CO.
TAPLE AND FANCY GROCERIES
‘Waghington Ave and 12th St

. Golden 9

* Golden 60 Golden, Colo.

Nonstrate where it pays to advertise,

W. II. Bolitho, See,

Phone Golden 187
SOREN .SORENSCN
Staple and Fancy
Groceries
1214 Waghington Ave.

By identifying yourself and the Mines Magazine.




PROFESSIONAL CARDS

BEELER, HENRY C.
Mining Engiheer.
229 Ceronado Bldg,
Denver, Colo,

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

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

H, ¥. STRONCK
Consulting Industrial Manager.

Problems of Finance, Organizat;
Production, Labor and Accountin

743 Conway Bldg., Chicago, Il

BUTLER, G. MONTAGUE
Mining and Geological Engineer.

Dean College of Mines and Engineer-
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.

MONTANA LABORATORY CO.
¥, B. BLUMEBNTHAL
Chemisf and Asgsayer.
Phillipshurg, Mont.

HORACE B. PATTON, Ph.D.
Consulting Mining Geologist, Inve
gation of Qil and Metal Depozits;
911 Foster Bllg,,
Denver, Colo,

CORERY, ARTHUR V.
Member Harper, Macdonald & Co,
Mining Engineers, Butte, Mont.

DeSOLLAR, TENNEY C.
Mining Engineer.
Hancock, Mich.

TAYLOR, FRANEK BE.
Geologist and ©i1 Bxpert.
Reports and Investigations.
Box 3256, Casper, Wyo.

WALEMAN, W. D.

1216 First National Bank Bldg.,
Denver, Colo,

Phone Champa b236.

JEFFERSON COUNTY POWER
AND LIGHT CO.

Golden, Colorado

WOLF, HARRY J.
Mining Engineer.
Rocky Mountain Club,
New York.

Office and Residence, Cor. 15th and
Ford Sireets

DR. PAUL MEYER
Physician
Phone Golden 21 Golden, Colorado

PATENTS.

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

WATSON E. COLEMAN

Patent Lawyer
624 T Street, Washington, D, C.

A H. Dyer, Proprietor
CITY TAILOR SHOP
Cleaning, Pressing and Repair

Golden, Colorado

The
% Roessler & Hasslacher
= Chemical Company

100 WILLIAMS STREET
NEW YORK

Works: Perth Amboy, N. J.

-

CYANIDE OF SODIUM
96-98%

CYANOGEN 51-52 PER CENT

“CYANEGG”

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

CYANOGEN 51-52 PER GENT P YPR

. B. ROBINSON

HEADQUARTERS FOR SCHOOL OF MINES
BOOKS AND SUPPLIES

Subscriptions Taken to All Magazi‘nes and Pericdicals
Mail Orders Promptly Attended To
. ROBINSON - - . - . .

GOLDEN, COLORADO

Office Hours: 9 fo 12 a. m., 1 to b )
Phone Golden 164W

DR. LESLIE C. ANDERSO
Dentist

Rooms 9 and 10, over Rubey Ban

' Golden, Celorado

THE
J. H. LINDER HARDWARE CO.
Hardware, Plumbing, Heating
Golden, Colorado

Demonstrate whers it pays to advertise. By identifying yourself and the Mines Magazl

Telephone Golden 72
CITY MEAT MARKET
1118 Wasghington Ave,
Meats, Fish, Poultry, Vegetables
Butter and Hggs—Ovsters in Seaso

THE V¢ exaﬂﬂ g STORE

GOL.DEN, COLORADO
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WOULD YOU LIKE TO LOAD YOUR. CAR
OUT ON THE ENTRY?

The Geodman Scraper Loader— '

votas necessity for laying . JEFFREY ELECTRIC HAULAGE
track, taking top or placing 5 : :
cars In rooms. & ; . - . .
- Particularly valuable in low = .- : | noil ith Low Operating Costs in Metal Mines.
coal or where bad pitehes . : Is Synonymo sw P g
are encountered. i e /
Useful in face loading in
room-and-pillar mines
where long faces are
worked, Also in longwall mines.

Serves a pane! of four or five rooms from the time they reach a gdepth too great g

shovel loading direct to cars on the entry, until they are fFully driven up and the pilig;
drawn baclk,

Tlectric winding engines. :
Center Sheaves attached to prop:
Room Sheaves attached to propy
Tail rope face sheaves,
Lead rope face sheaves,
Scraper guide,

Scraper.

Car loading chute,

Tail rope,

Lead rope,

Let ws supply other information.

GOODMAN MANUFACTURING Co,
CHICAGO, IiLLINOIS -

New York Cincinnati Birmingham ;
Pittsburgh 8t, Louis Charleston, W, V:

o

.O@UQHJG‘:?F&.

[y

i Seattl Upper llustration: Lower!lllustration:

e e (69)’ A Jeifrey .Storage Battery Loco- One of several J efﬁ;ey Armor-
mgotive hauling zinc ore in the plate Type Hlectric Haunlage
‘mines of the American Zinc Co., Locomotives in operation at the
“Mascot, Tenn. 1t replaced three United Verde Copper Company’s
or four mules and handles their plant af Clarksdale, Ariz. These
‘entire oatput. locomotives are used to haul 225

cu, ft. M. . Treadwell slag pots
from the furpnace to the slag
dump.
Write Jeffrey Engineers for recommendations and estimates on
the “right” locomotive to meet your particular requirements, and
ask for latest Locomotive Catalogs.

he Jeffrey Mfg. Co. i.%" Columbus, O.

Denver Office: First National Bank Building

T e

3 WH, DRAM

Darr Duplex Clagsifier, Model “C” (Patented)
A MACHINE OF REMARKABLE FLEXIBILITY

Uged in closed circuit with regrinding machines, it can be adjusted to make
close separations between 48- and 200-mesh. It will pay you to
become thoroughly acguainted with Dorr Machines.

THE DORR COMPANY

812 to 824 COOPER BUILDING, DENVER, COLORADO :
101 PARK AVE., NEW YORK 16 SOUTH STREET, LONDON:

Demonstrate where it pays to advertise, By identifying vourself and the Mines IWapasini




Colorado Fuel and

OLORADO SCHOOL OF MINES

GOLDEN, COLORADO

EXCELLED HIGH
OCATION STANDARD

I C AND OF
ron Ompany QUIPMENT EXCELLENCE

A State institution in which tuition is free to bona-fide residents of Colo-
i Offers four-year courses in Metal Mining, Coal Mining, Metallurgy and
ing Geology, leading to the degree.of Engineer of Mines. Graduates gen-
y in demand by best mining companies; employment secured through
ability Hxchange maintained by the Alumni Association.

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

MANUFACTURERS OF

'PIG IRON, BLOOMS,
~ BILLETS

STEEL RAILS—ALL WEIGHTS—ANGLE AND
SPLICE BARS, BAR IRON

For further information address

' REGISTRAR, COLORADO SCHOOL OF MINES, GOLDEN, COLORADO

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

Track Spikes and Bolts, Wire Nails, Cement-Coated
Nails, Plain and Barb Wire, Bale Ties,
Field Fence, Poultry Netting, Cast

s fron Plpe and GCoke =~

hich Do You ‘Wan-t? -
A Man or A Position!

The CAPABILITY EXCHANGE of the
Colorado School of Mines Alumni Asso-
ciation will help you to find either.

MINERS OF

Anthracite and Bituminous Coals fo

. ; : . . IF YOU WANT A MAN: ' IF YOUu AN POSITION:
Domestic, Steam and Smithing Purpose WANT A

re or write us when you will need Write us for a Capabllity Exchange
nature of work, location and living Record Rlank, and fll it out in detail.
ditlons, salary,.prospects, married or We, will help you te find a position or
sle. (Gobd men must know these de- to make a change without jeopardizing
your present one. ’

GENERALs OFFICES

Boston Building Denver, Colo pability Exchange, Golden, Colorado




INES 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 Avallable Immediately

BERTS:WHEA
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The Power
of Electricity in Transportatio
Generator rgom of ope of the

G qom e, of LECTRICITY has steam engine becomss
pl’?i};}i’;ﬁ?% :rbt?ﬁ_ Fot i o leveled out the Conti- frozen and helpless.
nental Divide.

. Electrie power drives the tra
On the Chicago, Milwaukee of New York City's subway

- P elevated systems, «It operatdd
Some Advantagesof -& St Paul- RallwayTthe the locks and tows the prits
Railroad Electrification world’s greatest electrifica-  through the Panama Canal. ]
Saving the Nation’s coal. tion—giant electric locomo- grop;l{;s tlrehlt‘latvh):s&atesﬁ;l;m
Lower maintenance costs. tilveS gavﬁ Fhoroughly _Outl— Ezfz:‘tri: rlr;)iné ]ocnmﬁgves ha{l'
- classed their steam rival replaced the slow-moving mu .
d fe : i ; : §¢ 29
s, rtiapilitr and fewer Utilizing the abundant and the electric automobile he The Acid Test
i also come 10 {003
ilityto hanl thly heaviey energy of distant waterfalls, ) e .

A e apecd. - they ;}';ﬁ an ever increasing service., ! l 'HI ACID THST of a rock driil is its performance on the job, and

Operation of electrie logomo- freight tonnage over the Electricity hag contributedf i Waugh Drills in every instance have met this test zo satisfactorily

tyg mnaffected by extrome mile-high Rockies and also  Siehey andcamfortioovery ity hat the best mines the world over are specifying “all-Waugh” equipment.

Abflity to brake trains on de- make traveling clean and  evolution General Electric a: Omne reason for their unusual efficiency is that every step in the manufaec-
seending prades by returning comfortable. And theircapa-  Pparatus has played a large pa

ure of these remarkable drills’is carefully followed by the watchful eyes
{ expert Waugh chemists who immediately reject any and all material
that containg even the slightest imperfection.

his is only one of many tests applied in the manufaciure of Waugh
roducts te insure to the customer the best machine scientifically attain-
ble. Is your mine “all-Waugh” equipped yet?

RO Mo ©.

power to the troliey. —from mighty electric locomd
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bilities are not impaired by
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APRIL, 1920

General Chemical Company, Successo

Manufacturers of

COMMERCIAL SULPHURIC,
(Any Strength including Oleum)

MURIATIC and NITRIC ACIDS,

MIXED ACID,
(Any Formula)

ELECTROLYTE,
STRICTLY CHEMICALLY PURE
SULPHURIC, HYDROCHLORIC and
NITRIC ACIDS and AMMONIA,
AQUA and ANHYDROUS AMMONIA,
SALT CAKE and NITRE CAKE
GRADE A ELECTROLYTIC ZINC,
WESCHEMCO BRAND, and ZINC DUST

Buyers of
MIXED ZINC-LEAD-IRON SULPHIDES

DENVER, COLORADO, U. S.

THE COLORADO SCHOOL OF MINES ALUMNI
ASSOCIATION, PUBLISHERS, GOLDEN, COLO,
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