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Four Reasons Why
It Quickens Production
Goodrich “COMMANDER” Air Drill Hose

intensifies ore and coal production in the

- following manner:

(1) Its superior construction erases Delay.
Sturdy in body and tough in cover,
“COMMANDER?” needs no wire-winding.
This absence of wite is a genuine time-saver,
If a heavy rock falls on “COMMANDER”
it simply bounds away; if it falls on a wire-
- wound hose it crushes the wire and closes

the tube, possibly fractures it.

(2) Being without wire, it is more flexible—
easier to handle,

(3) It can be dragged over the iroughest SUr”
faces without injury to the cover. :

(4) Oil sucked in from the compressor cannot
affect the inner tube.

“COMMANDER ™ stands alone as the

economic air drill hose. Abundant proot
sustains this statement. - May we send you our
Mining Catalog showing “COMMANDER’S”

advantages in detail ?

.. Goodrich _
Commander

Air Drill Hose '

THE B. F. GOODRICH RUBBER COMPANY

Akron, Ohio




A Modern
MILL

for Your

LABORATORY

L.aboratory tests on properly designed
apparatus enable you to determine the
milling process best adapted to your ore
petore building the mill—they help vou
regulate every step of the process for
highest etficiency—and the cost is insig-
nificant as compared with a mill run,
MASSCO Laboratery Milling Egquipment
saves money, and minimizes the possi-
bility of failure in ore treatment—why
not - equip your lahoratory with MASSCO
ore testing specialties?
WILFLEY TABLE No. 13
A laboratory size Wilfley complete in
every detail—enclosed head motien—
tilting device—and two interchangeable
decks with Wilfley roughing and finish-
ing riffles—a duplicate of our large ia-
bles at a low cosi that will surprise you.
THE McCOOL PULVERIZER AND
SAMPSON CRUSHER .

Twa machines that enable you to quickly
prepare the pulp for testing purposes,
crushed or ground to any desired de-
gree of fineness—they can be depended
upon for leng service,

THY RUTH
FLOTATION MACHINE
Consisting of an agitation com-
partment, impeller and spitz-
kasten furnishes an ideal -out-
fit for determining the flotative
properties of any ore and the
effect of various oils and rea-
gents, The pulp tharoughly
mixed with air
drawn down the hol-
low impeller shaft
is aerated and
farced in a steady
stream toward the
spitzkasten and
froih discharge
lip—it is a com-
plete laboratory
model of the
large Ruth Ma-

chines,

Write for our Bulleting, Massce :ﬁ:q_uipment includes every laboratory reguirement.

The Mine & Smelter Supply Co.

DENVER, COLORADO
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The economic importance of Gulf Coast
alt domes was first recognized when
normous workable salt deposits ,were
iscovered in some of them in Louisiana.
ater, sulphur was discovered in a dome
t Sulphur, La., and was first success-
Ity extracted by the Frasch process in
%94, , The production of sulphur there
gon became go great, and the eost so
ow, that the Sicilian sulphur miffes, pre-
jously the largest producers of sulphur
n the world, practically ceased to ex
ort to the United States. Now the Gulf
ast deposits supply the greater por-
m of the world’s sulphur. Neijther of

-oneral public interest in salt domes. . Tt
emained for the completion of the Lucas
gusher, by Capt. A, ., Lucas, on Spindle
Top, a salt dome near Beaumont, Texas,
0-bring these domes into the limelight,
-ThlS gusher came in January 10, 1901,
aking 75,000 barrels of oil a day, and
reating intense excitement in the oil
jorld. Ag fast as rigs could be pro-
ured, all the more prominent domes
ere drilled, and many of them devel-
ped into large oil-producing fields.

t the present time, two of these domes
upply us with considerable salt, and
thers have practically an inexhaustible
supply for the fature. Three others, one
p-Louisiana, and two in Texag, produce
he majority of the entire world’s sul-
hur supply; many of the others are add-
fg materially to the oil production of
the United . States. TUndoubtedly many
more domeg are still to .be discovered
Dbeneath the flat coastal plain,

‘In view of their economic importance,
and despite the fact that much has been
already written about these coastal
omes, the writer helieves that a gen-
éral description of them, including their
istribution, origin, structure, and min-
eral production, will be of interest to
ome of the readers of the Colorado
‘Scheol of Mines Magazine, The subject

At the Other End
of the Wire

'ATWIST of the wrist and elec-

tricity lights cities and towns,
turns the wheels of industry, or
affords conveniences to m1111ons of
people.

But let us follow the wire carrying
this energy to its source and we
find either a waterfall, a coal mine
or an oil well,

Much of the supply of fuel in thzs
country is being used up rapidly
while the power of water is run-
ning to waste, For the rivers
and streams of this country could,.
if properly harnessed, develop
enough electric power to save
300,000,000 tons of coal annualiy.

By studying nature’s forces-coal,
oil and watef~—by applying them
to machines, and finally by the
perfection of apparatus to insure
uninterrupted power service under
varying conditions, the General
Electric Company is serving to
make electric power cheaper, more
nlentiful and reliable, 96-331F

can be given to each subdivizion. A bib-
iography, which, though quite incom-
plete, is appended for those who wish
to make a detailed study of these pecu-
liar structural formations..

of Domes.

The domes here discussed lie within a
belt not over 75 miles wide, extending
inland from the Gulf of Mexico, in the
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‘Gulf Coast Salt Domes

By Alhert G. Wolf,

these discoveries, however, created any -

8 sc broad that only a brief treatment

__uif Coast Topography and Distribution

ik

Q7.

states of L.ouigiana and Texas, and from
west of the Mississippi River to the Rio
Grande. The width of this helt iz in-
dicated in Fig, 1 by the digtance between
the Gulf shore and the arbitrarily drawn,
heavy dot-and-dagh line, and the portion
of the belt shown containg all the im-
portant domes, at least those found. to
be of importance to date.

. Most of this belt is an extremely flat
coastal prairie. Except where streams
have cut down to an elevation approxi-
mating sea-level, forming banks, the un-
trained eyve can scarcely distinguish any
ghange in elevation.” The river “valleys”
re broad, and but slightly lower than
the rest of the surface. These are
called “bottom lands” or “river bottoms,”
and are eagily distinguished by a change
in vegetation, especially in an increased
growth. of Spanish moss od the oak and
other trees,

It 1s' no wonder therefol‘e, that in a
country so flat, more or less circular or

elliptical, elevations 10 feet to, 'in one
case, 85 feet, above the general sur-
rouniding ~ level, ghould be -called
“mounds,” “ridges” and - “big hilla.,”

These are the Gult Coast salt domes, and
are the chlef topographic feature .of the
region. . .

After a number of domes had been dis-
covered, it became evident that they were
located along northeast-southwest lines
roughly parallel with the Balcones fault
and along intersecting parallel lines, as
shown in Fig. 1. In this figure the broken
lines are hypothetical fault lines, not ex--
posed on the surface on account of the -
depogition of later sediments, and Dbe-
lieved to be formed by subsidence in the
pitching trough of the Mississippi Embay- -
ment area. The round spots represent
the principal salt domes. This: regular
distribution is now generally accepted as
indicating gome relation between the
domes and the main structural features
of the coastal bell.

One other topographical feature in this
belt is the “wave ridges.,” These are
long; low, narrow elevations, more or less
parallel to each other and the shore line,
occurring from near the coast to many -
miles inland. They were formed by wave
action along some former or the present
shore line. BSBome “wildealting” is done
on ground where these occur by people
not acquainted with their purely surficial

~character.
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Surface Indications of Domes.
The chief surface indication, generally

jon., In an otherwise perfectly flat coun-
;, a dome, even if only eighit or ten
t high, is quite noticeable to the
rained eye if an unobstrucied view can
e had. The drainage, also, is a good
ndicator of high ground. Sometimes the
ending of two sgtreams or ‘“bayous”
yound a certain area will indicate higher
“pround that might not otherwise be no-
‘ticed, Radiating streams will also show
his. The surface of any elevation is
iable to Dbe covered with sandy soil or
wellow sandy clay in sharp distinction to
he “black land” of the “bhottoms.”

All galt domes, however, do not show
s an elevation on the surface. One in
outh Texas is indicated by a salt lake,
he bottom of the lake being rock sall
he gurface over one in Louisiana is a
alt margsh., Where domes have been
pund under flat or marshy ground, some
ndication was wusually given by gas or
il seepage, and subsequent drilling
roved the exisience of a dome.

Surface indications of domes, then,
may be summarized as change in iopog-
aphy (a visible dome), arrangement of
rainage, change in soil, salt lakes, and
“gas, oil, salt water and sulphur water
‘geeps. (Gas, oil, -salt water, sulphur wa-

n driliing wellg are also indicators,

Structure of Domes.

The structural features may be divided
nto four parts; the salt core, the cap
rock, the overlying sediments, and the
“abutting sediments. In a few cases the
verlying sediments, or both the cap rock
nd overlying sediments are absent.
“Overlying sediments, for the most part,
~ consist
‘strata of sands, gumho (with or without
‘boulders), beds of marine shells, clays,
sete., with some sandy shales and thin
“beds of harder clay shales or other rock
‘called “shell” by Lhe drillers (meaning a
‘shell of rock, not a stratum of shells}.
Some of the Tertiary sediments may oc-
ccur ahove the cap rock. All thege strata
are gently arched. The abutting Terti-
aries have been broken through by the
alt core and bent upward at angles of
~30 degrees to almost vertical.

The intruded sall core is more or lessg
cular or elliptical in -horizontal cross-
ection, with radii wvarying from one-
gighth of a mile to one mile. Its top
:slopes in all directions, the dip increas-
S ing rapidly toward the flanks. The depth
: to which the salt extends is not known.
- In gome domes, salt is known to extend
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peaking, is the abrupt change in eleva- *

er, gypsum, salt or native sulphur found"

of unconsolidated Quaternmary
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below 3,000 feet, and at Flumble one well
penetrated salt to a depth of 5,410 feet
before it was abandoned, In different
domes. the salt varies from a hard crys-
talline 1o a loose crumbly texture.
Immediately' above the salt core, be-
tween it and the wunconsolidated sedi-
ments, is the cap rock. This consists of
any or all of the following: gypsum, an-
hydrite, dolomite, and limestone, the lat-

. ter in places being altered to marble or

calcite, Usually gypsum or anhydrite is
next to the salt. This capping extends
only a little or no distance heyond the
top of the salt plug, and its formation
must have been contemporaneous with
or later than the salt-plug intrusion, as
no eguivalent gtrata in the series of orig-
inal sediments of the Guif Coast can be
fornd. The depth at which the cap rock
occurs varies from a few feet below the
surface in some domes to 1,200 or more
in others,
Origin.

The possible origin of these domes has
been discussed at length by various geol-
oszists, and is still a moot-point, Most of
the earlier theories were bhased on the
idea. that the salt deposits were formed
contemporanecusly with or ust in ad-
vance of the building up of the sediments
in which they oceur, but, generally
speaking, that was before the true struc-
ture of the domes was known. Now, al-
mast all geologists, who have studied
them, agree that these deposits are sec-
ondary to the surrounding sediments.
However, the thermal gpring theory, ad-
vanced by HEdward G, Norton (Trans. A.
I. M. E., January, 1915), still has some
adherents.

In arguing for or against any theory,
two points must be taken inte considera-
tion—the cause of the uplift and the
source of the salt, The uplift forming
the domes is attributed variously to gas
pressure from below, hydrogtatic press-
ure, isostatic movements, growing salt
erystals, voleanic plug intrusion, doming
of a salt stratum and overlying strata by
a laccolith, and the intrusion of the palt
itself either in a moliten condition or a
semi-plastic condition. ‘The introduection
of the galt is also varionsly ascribed to
ascending magmatic watlers, -ascending
artesian waters, and in the case of salt
inirusions, to offshoots from deep-seated,
underlying salt beds,

I selecting the most plausible theory,
all the characterisgtics of the domes must
be taken into consideration, namely, the
arching of the overlying sediments, the
puncturing and bendirg up of the now
abutting sedimentary strata, the size and
shape of the galt plug, the nature and
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extent of the cap reck, and the distri-
bution of the domes in more or less reg-
ular lines along the coastal belt., In ad-
dition, it must he remembered that no
igneons rock (except a little voleanic ash
of nnknown source} has ever heen found
in this coastal belt although hundreds of
wells have been drilled over 3,000 feet
deep and several over 4,000 feet with at
least one over 5,000 feet,

The theory best conforming to the ma-
jority of thesge characteristics, I Delieve,
ig that of intrusion of salt in a semi-
plastic condition from a salt bed at great
depth, the impelling force Dbeing lateral
or compressive thruzst supplied by the

dated sediments overlying and surround
ing it. The suggestion has heen mads
that the anhydrite may have been lifted
with the salt, as anhydrite occurs with
hedded salt deposits, but that would nef
account for the gypsum, calcite, lime
stone, dolomite and sulphur, all or some
of which occur in the capping of every
salt dome, unless, of course, the galt core
comes to the surface. If the formation
of the salt is considered secondary comd
pared to that of the surrounding sge
ments, then the formation of the. cap
rock may reasonably he considered ‘Per.
tiary, and its deposition due to circulat:
ing sclutions. :

feet. Some may be shallower. Those
on the flanks are from 1,200 up to 3,500
feet. There are few, if any, producing

ent time much deeper than that. The
area in which oil is tound also varies
‘greatly. I oil is in or above the cap
rock only, the area may he restricted to
‘a few hundred acres, while if found in
the fianks, it may embrace several ggquare
miles. It, however, rarely extends a dis-
tance execeeding a radius of two miles
from the center of the dome.

0il in guantity in a coastal dome was
first discovered by Anthony F. Lucas,
when he completed the No. 2 Lucas well
on Spindle Top, a few miles south of

Beaumont, Texas, January 10, 1901, This
oil was in the porous limestone capping.
The well came in as a tremendous gusher
from a depth of a little over 1,100 feet,
and flowed at a rafe estimated to he
75,000 barrels daily. Most of the salt-
dome oil formations carry a heavy gas
pressure, and the first wells drilled, or
in some cages many of the wells, no
matter what the life of the field may be,
make a large initial production. The
“top flow,” however, rapiudly subsides,
and in a comparatively shorl time the
wells must be pumped. After the Lucas
gusher was brought in most of the easily
recognizable galt domes were so0n
drilled. Several made good oil fields,
producing - millions of barrels each to
date, while others atre still being drilled
in hope that oil will be found.

The total c¢il production from the Gulf

A Gulf Coast Oil Field.

weight of the sediments along an over-
Inaded sea coast. The lateral pressure is
a result of the downward pressure, This
theory is described at length by G. Sher-
hurne Rogers under the title “Intrusive
Origin of Gulf Coast Salt Domes,” in Reco-
nomie Gedlogy, September; 1918 (printed
by permission of the Director, Enited
States Geological Survey).

The distribution of the domes has al-
ready heen discussed under that heading,
but it may be added that the Balcones
fault (Fig. 1) is the most important
structurai feature of Central Texas. It
extends from the Rio Grande to the Red
River in a southwest-northeast direction,
showing for hundreds of miles as a dis-
tinct escarpment. It was formed by the
subsidence of the Gulf Coastal plains to
the sontheast of it.

Little progress has been made in evoly-
ing a gatisfactory theory for the forma-
tion of the cap rock, which plainly does

not helong to the series of unconsoli-

- dome it may occur in only one of these

‘half the present Known galt domes on

Coast, that is, the coasfal salt domes of
Louigiana and Texas, during the year
1819 was 24,207,620 barrels of 42 gallons.
The coastal oil varies in specific gravity

ECONOMIC MINERALS CONTAINED.
[e]1 R

Qil, when present, may occur in ihree

different paris of the dome structure; in

the cap rock, in the loose sands above.

the cap rock, or in the abuiting strata

below the level of the cap rock., In one

averages about 21° Bé. It has a high sul-
phur content, and an asphaltic base.

Sulphur.

Some sulphur is present in most of the
Gult Coast domes, but in only a few is
it in commercial quantity. When pres-
ent, it occurs in the cap rock of the sali.
This cap rock, as already stated, may
consist of any or all of the following:
limestone, calcite, gypsum, dolomite or
anhydrite. When the sulphur iz present
in large amtounts it usually oceurs as
filling the cavities of a very porous lime-
stone or calcite, and with some of it
scaltered through the underlying gypsmn
or anhydrite, ’

As the cap rock is limited in extent, it
can readily he seen ihat the possible lat-
eral extent of a gulphur fietd iz more
restricted than that of a dome oil-feld.
in thickness, the gulphur-bearing stratum
varies in different domes and in the

parts, while in another in all three.
There is no regularity. In one instance,
at Belle Isle, La. (A. B\ Lucas, “Possible
Existence of Deep-seated il on the Gull
Coast,” Trans. A, I, M. H, September
meeting, 1918), a small quantity of oil wasg
found in the salt itself. In posgsibly one-

the Gulf Coast, no oil has been found.
On a new dome drilling for oil iy usu-
aliy done on the top, followed later by
deeper holes on the flanks. The oil.
welis that are drilied to the oil-bearing -
strata, above the cap rock and in the cap
rock, vary in depth from 500 feet to 1,200

oil wells on the Gulf Coast at the pres--

and -analysis from place to place, but
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same dome from a few feel to over one
hundred feet, and in grade from a. frac-
{ion of i percent in the underlying gyp-
sum to almost pure sulphur in the bhetter
part of the lime-sulphur stratam.

The origin of the sulphur is an un-
solved question. According to Lindgren
(*Mineral Depogits™), sulphur is "un~
doubtedly derived from gypsum through
the reducing action of organic matter, by
way of ecalcium sulphide and hydrogen
sulphide.” This is in reference fo sul-
phur depogits in gypgum in general. La-
cas (“Possible Existence of Deep-seated
0Oil Deposits on the Gulf Coast,” (Trans.
A, L M. #, 1918), claims that the
formation of sulphur from the reduction
of gypsum at moderate temperatures can
not be substantiated in the laboratory,
where a temperature of many hundreds
of degrees centigrade is necessary. He
contends that the presence of hollow tub-
ular, or worm-shaped, concretions of py-
rite suggest their formation by hot, rising
sulphur gases.” Small guantities of ga-
lena, sphalerite, chalcopyrite, etc,, found
in some of the domes, indicate connec-
tions with igneous forces. Kennedy
(Trans. A. 1. M, &, 191§, p. 114b), sug-

. pests that instead of the sulphur being

formed by reduction of the gypsum, it
may be possible that the gypsum was
formed by the alteration of limestone hy
sulphuric acid, this acid having heen
found in some domes, and S0. heing one
of the most common of voleanic emana-
tions,

It iz stated that sulphur was first dis-
covered in the Coastal domes in wells
drilled for oil at Sulphur, T.a., in 1869.
Attempts were made to reach this sul-
phur deposit by shatt sinking, but atter
loss of life, dué to hydrogen sulphide
{and possibly carbon monoxide and diox-
ide) emanating from the sulphur =zone,
thig was abandoned. Later, the problem
was attacked in another way by a chem-
ist named Herman Frasch. This method
consisted of melting the sulphur in the
ground by hot water, and pumping the
gulphur ont in a liquid state. His first
patent was applied for October 23, 1850,
and the first sulphur was produced by
his method in the autumn of 1854,

The process requires a steam-boiler
plant of large capacity, say 1,000 hp, or
nore, together with super-heaters, pumps
and air compressors, and in addition, an
enormons water supply is needed. Holes
are drilled to the cap rock of the sul-
phur-bearing stratum by the rotary meth-
od, cased, and ihen continued into the
sulphur. The water is raised to a tem-
perature of over 300° . in the super-

heaters, and pumped into the drill-holes.
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under pressure of about 100 pounds
through a second line of pipes. The sul-
phur melts and collects at the bottoms
of the holes, from where it is raised to
the surface by air liffs.

In the sulphur business the term: “cap
rock” does not mean the entire capping
of limestone, gypsum, ete., above the salt,
as has already been described, but only
the barren rock hetween the unconsaoli-
dated sediments and the sulphur-bearing
stratum, A good cap rock I8 necessary
to the economic production of sulphur by
this process, for without it, the hot water
will be digsipated throughout the loose
sediments, and only a gsmall part of its

On Fig. 1, Freeport is marked Bryan, and

Gult, Big Hill. I have no figures show-
ing the total production for the year 1919,

but a very rough estimate would be he-

tween 3,000 and 6,000 tons daily. At
the present time the market quotation is
$18 per ton domestie, and $2¢ export, so
it can be seen that this is no insignifi-

cant indusgtry. While the value of the -

oil produced from coastal domes may ex-
ceed that of the sulphur, the sulphur pro-
duced is of much more importance to the
TUnited States than either the oil or salt
because by far the larger percent of the
production of both oil and sait in the

United States iz made from territory

®

b

400,000 Tons of Sulphur in One Block. MNote Comparative Sizes of
Sulphur Vat, and Steam-Shovel, and Box Cars.

heat energy will be expended in melting
sulphur, ’

On the gurface, the gulphur is pumped
into  vats made of 2-dinch plank, well
braced, and built up as the level of the
gulphur riges. These vats vary in size,
but are usually quite large, being one
hundred or more feel wide, several hun-
dred feet lohg and thirty to fifty feet
high. When completed, a gingle vat may
contain a quarter-million tons of sulphur
in one golid block. After the sulphur is
solidified, the wat walls are forn down,
the sulphur ig drilled, blasted with dyna-
mite, and lpaded onto rallroad cars by
steam shovels.,

Only three companies have been
equipped to produce sulphur by the
Frasch procesgs—the Union Sulphur Co.,
Sulphur, <(Calcasier Parish, Louisiana;
Freeport Salphur Co., Freeport, Brazo-
ria County, Texas; and the Texag Gulf
Sulphur, Gulf, Matagordo County, Texas.

other than coastal domes, while almost

all the sulphur comes from these domes,

It should be added here that none of &
the domes from which sulphur is being
produced have made any great gquantity:

of oil
Salt.

The only salt being produced from

coastal domes is mined as vock salt at -
Grande Cote (Weeks Island) and Petite .

Ange (Avery Island), both in Louisiana.
On these domes the galt cores are found

at comparatively shallow depth, at 91
feel in one case, and 330 feet in the:

other,
The methods of mining have been de

scribed in other publications: “The Avery

Island Salt Mines and the Joseph .Jeffer-
son Salt Deposit, Louisiana,” by A. .

Lucas, Engineering and Mining Journal,
Vol. XII, pp. 463-464, 1896; and “Sali:

Mines of Avery Island,” by Henry Ro

meyn, Mines and Minerals, Vol. XX, pp.
438-439, 1900,

The Department of the Interior does
not publish separate statistics on Louisi-
ana's salt production, but shows it to be
sixth among the states in gquantity and

© in value, All of thig, however, did not

come from the Coastal domes.
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A NEW TYPE OF AIR DRILIL.

The development of pnenmetic mining
and guarrying toels has been so Tapid,

i and their performance latteriy so effi-

cient, that it is but natural they should

- now be regarded as having reached such
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And yet, notwithstanding this popular
noetion, The Denver Rock Drill Manufac-
turing Company, which has for guite a
numhber of years been amongst the fore-
front in rock drill progress, has recenily
developed a new type of light mining

-and guarrying drill which, it is claimed,

marks an advarce in the progress of air
drill manufacture that has seldom, if
ever, been equalled by any single achieve-
ment. .

This new type of drill ig built in three
models, known respectively as Models
NA-90, NRW-33 and NRD-95; the first
named being a “dry” Auger Drill, espe-
cially designed for work in coal, iron and

One of the “Nineties.”

other soft formations; the second, a com-
bination “wet” and “dry” rock drill efli-
ciently serviceable in all kinds of rock
and under all conditions, either above or
below pground; snd the last named, a
“dry” rock drilt particularly adapted to
work in wet shaftg or where out-of-door
conditions prevail.

All three drills are extremely light, so

that they can Dbe eagily carried about,

and each is operaled by one man alone.
They are built throughout of the very
best steels compounded and with the ut-
mosat precision.
While most Waugh Drills are of the
vaiveless type, the “Nineties” are
equipped with an entirely new type of

spool valve, having a positive action, -

which is exceedingly simple and efficient,

The rotation mechanism is of unusually
strong design, and suwesses in both teeth
and pawls have heen reduced to a mini-
mum.

Lubrication is effected by pulsations
of air which gradually feed the oil from
a reservoir at the side of the cylinder
into all parts of the machine.

The manufacturers gtate that compara-
tive tests conclusively prove these “Nine-
iy drills to e muech superior, more pow-
erful and more efficient, at all pressures,
than other drills of their general type
and weight, and express themselves as
feeling gratified at being able to make
such a gubstantial contribution to cost
reduction and stimulation of production
in mining and quarrying at a time when
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Investigation of the Fundamentals of Oil-Shale
Retorting™®

"By Martin J, Gavin,} and Leslie H. Sharp.}

Those of the oil-shale operators in this
country who are sincerely attempting fo
make a real industry out of oil-ghale de-
velopments, are anxious to obtain funda-
mental data on the retorting ot oil-shale;
particularly as regards the effect.of cer-
tain variable factors in the process of re-

- posgsible, to determine the effect of the

4, 'The effect of steam and other at-
prospheres in retorting—
(a) In tforming undesirable emulsions
with the oils;
(1) In preventing the formation of unde-
sirable hydre-carbons, such as ole-
fins, diclefins, and acetylenes in the
oils;
(¢) On the recovery of the nitrogen of
the ghales as ammonia or other nitro-
gen containing compounds;
(d) On the combustion or utilization of
the carbon remaining after the oil
has heen distilled, to provide com-

tests and to render results strictly corn-
parable, .

Iifort will be made, as far ag the
equipment and capital at hand makes

following variable factors in retorting on
the gquality and quantity of the preoducts

torting on the quantity and quality of produced from this shale, R
products yielded from oil shales when 1. Rate of heating to a definite final
they are subjected to destructive distilla- temperature.

tion, Trom careful examination of a con- 2, Thickness of the shale layer in the
siderable number of suggesied processes retort.

for treating oil shales and the conflieting 3. Size of individual particles of shale,
ideas on which they are designed, it 4, Vacuum or reduced pressure,

seems probable that accurate information 5,  Various presgsures above atmas-
of a fundamental nature is highly essen- pheric.
tial to the successful establishment of an 6. Steam atmosphere al various press-

oil-shale industry in this country. ures and temperatures.

Aecordingly, the United States Bureau 7. Other atmaspheres, such as carbon
of Mines, in co-operation with the State dioxide, carbon monoxide, shydrogen, ille-
of Colorado, is undertaking to furnish minating gas, ete.
gome definite and impartial information 8. Actual temperature reached.
of this type through investigations now In each case the rate of formation of
under way at the University of Colorado,
Boulder, Colo.

A refort for the (hstll]atmn of oil from
oil ghale has been designed and installed,
together with the necessary auxiliary
equlpment for contrelling and determin-
ing variable factors of distillation, and
for recovering and determining the quan-
tity and quality of the products yielded
from the shales. The retort is of such
a nature that conditions of retorting can
be accurately and completely conirelled,
and varied at will. It is not designed as
a commercial refori, but only for re-
search purposes. A testing laboratory
with egquipment necesgary for the exami-
nation of the shales, physically and chem-
ically, and the products yielded by them,
has algo been fitted up.

The material nused in the investigations
is oil shale obtained from the DeBeque,
Colorado, shale field. It yields on distil-
lation in the Bureau of Mines testing ap-
paralus, about 42 gallons of oil to the ton,
and is therefore a fairly representative
sample of the shales that probably will
he firgt worked in Colorado. The ghale 2.
used will be as uniform as pogsible in
character and oil yield, and will all be
obtained from the same seam at the same
point, in order to avoid the introduction
of unnecessary variable factors in the Tecoverable from the retort?

- 3. The time necessary at a given tem-

s Buresu of Mines Investigations (in co-  perature to effect complete distillafion of
operation with the State of Colorado).
'y Engmeer, Bureau of Mines.

o I IO S . P (O TN T

bring the retorting process to completion
will be determined.

It iz doubtful whether all these deter-
minations can be made satisfactorily with
the. limited pergonnel and equipment
available for the year, but it is hoped that
sufficient valuable data may be obtained
to be a real contribution to the present
knowledge regarding oil shales and to
justify a coniinuation and expansion of
the work. As far as posgible the effect

itgelf, and thoroughly studied before pass-
ing on to another.

Carafully conducted work along the
lines above indicated should be of value

points:

formed from shales congecutively as their
boiling points are reached, the so-called
“fractional education theory,” or does the
ghale yield a single, more or less nniform
crude 0i]1 throughout the course of the
distillation?

It the fracticnation above men-

economies be introduced in refining shale

nrodiietae <o nroaditoed

products and the folal time necessary to

of each variable will bhe taken up hy .

in giving information on the following -

1, Are oils of different qualities.

tioned takes place, to what extent does it =
progress, and hence to what extent may -

oilg, if the wvarious fractions are direetly |

the shale and the quantity and quality of

bustible gas for retorting;

(e) On qguality and quantity of gas
" formed;

{f) On heatlng efficiency of the retori;

time of completed distillation under

most favorable conditions.

5. What is the most favorable gize of
shale to retort?

6. What quality and gquantity of fin-
shed products may be expected from
shale oil?

7. How are the nitrogen and sulphur

: of the shale distributed in the products,

and how may they best be removed or
prevented from forming?

8. Physical and chemical constants of
the shale and produacts, particularly those
of value in the design and operation of

© commercial plants, will also be deter-
¢ mined.
: termination of specific gravily, weight per
S unit .volume when crushed to different

Work iz under way on the de-

sizes, heat of combustion, specific heat,
heat of conductivity and chemical analty-

gis of the shale, and specific and latent
 heats of the crunde oil and its various dis-
tillation products.

Summarized, the purpose of the inves-

¢ tigation is to determine, with scientific ac-

curacy, the conditions of retorting oil
shale Lo produce the highest yield of the
best producis,

It is realized that these conditions

when so determined may not be applica-
bla in their entirety to large-scale retort-
ing operations, bul the work should indi-

cate what the best conditions aetunaliy
are and these can he aprlied to large-
scale work in so far as practical com-
mereial congiderations permit. If funda-
mental work on oil-shale retorting is to
be done at all, it must be conducted on
stich a scale and in such apparates and
equipment ag will enable conditions to be
regulated at will and controlled accu-
rately; otherwise the resuits will be of
little wvalue.

The apparatus being used hag been de-

signed especially for the work by the

writers, with the assistance of L., C, Kar-

{g) On capacity of the retort, that is, "~
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rick, junior refinery engineer of the Bu-
rean of Mineg, and after consultation with
many engineers interested in, and in
many cases, working on, cil shale. The
retort proper is a castiron, externally-
heated, horizontal, rotary, cylindrical re-
tort, designed to insure even distribuiion
of the heat through the shale charge dur-
ing treatment, Itg capacity is approxi-
mately 75 pounds of shale at a charge.
The retort is gas fired. Stuifing boxes,
designed to function without leaking at
high temperatures, enable stationary in-
let pipes and outlet pipes to he connected
to the retort. The inlet pipe carries the

- pyrometer, and permits the intreduaction

of steam or various gases. The outlet
pipe leads to a two-stage condenser, the
first stage being cooled by air or hot
water, and the second by cold water.
From the condenser ihe gases are forced
through oil and water scrubbers by a
small rotary pump. The oil scrubber is
for removing and uncondenged light oils,
and the water scrubber for removing am-
monia from the uncondenged gases. Man-
gmeters at various points permit the reg-
wlation of pressure in the retort and in
the condensing and scrubbing system.
The pyrometer system is also so equipped
that an automatic temperature control
can be used if thiz seems desgirable.

The ends of the retort are well insu-
lated ang the whole set in a fire-hrick
furnace, from which it may be removed
easily. The-retort is rofated by a five
horsepower electric motor through a beit
and worm-gear drive.

It is felt that the work iz almost fo he
congidered pioneer work in the sclentifie
investigation of o¢il shales. A material
is heing dealt with regarding which little
is known, beth as to methods of treat-
ment and its products. Tor these rea-
sons the Bureau of Mines invites sugges-
tiong or criticism of a constructive na-
ture as to the conduct of the work. 1t is
hoped that results can be presented to
the public as rapidly as obtained through
the varions trade journals. The com-
pleted work ig to be the subject of & bul-
letin of the Bureau of Mines—U. 8. Bu-
reau of Mines, Reports of Investigations.

The electric soldering iron, when com-
pared to the type heated in a gas flame,
or fuel burning muffle, exhibits improve-
ments, both in operation and convenience
which sghould make its adoption in ga-
rages, shops and for pleumbers, ete., a
matter for serious consideration., Its su-
periority lies in its convenience in hand-
ling, safety in application, and economy
of time and materizi.
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’ - g i 4 study of d(}tméaiog-s being ﬁlade in the 4. Drill will gi‘ve low resulis in loose
. - ; fniversity o alifornia. "he current ground where gold is frvegularly distrib-
| TECHNICAL REVIEW a» e et e ougt s rrent  grom 1y distr
- ire and passes through a platinum-irid- _ —
GENERAL. greal part respomsible for the sulphur fum' bridge having o resistance of 900 wealth in Utah—Colorado Garnotite
Smoke Litigation in Salt Lake Valley. dioxide present. J. A, H. ohms per yard, 1hey carty a current - Fiefds; Mining This Ore is “A Poor
: of 0.70 ampere without breaking. Oscil- Man's G " :
By Ernest E. Thum. (Chem. Met. Eng., i ; P an's Game.” By Henry M. Adkinson.
June 23, 1920.) METALLURGY lograms showed the time of detonation (Salt Lake Min. Rev, June 30, 1920.)
’ ' and its increase in speed, the variation The writer hopes that an exposition of

In a judicial decree handed down DY  wyjjing and Flotation Processes. By
Federal Judge T. D. Johnson, February Thomas Varley. (Salt Lake Min. Rev.
]%1,. 1928, the ﬁnﬁerifai\lg Smelting & Re- june 15, 1920 '

ning Lo, localed a urray, ah, and The most important factor in choosin
the United States Smelting Co., at Mid- . ,oqiment for an ore is the number o%
vale, Utah, are allowed to resume smelt- ;0001 present and their relation to
ing operations. Fourteen years ago there . cihor Free-milling ores may con-
were seven smelting plants in operation ... ¢proe minerals but these are easily
in the State of Utah, with no provision . .p, 5404 from the gangue by reasonably
made for the recovery of fumes and dust, - e erushing. Complex ores are those
as a result of which there wag no little in which the minerals are clogely asso-
Flamage done FO the large area sur'round- ciated and finely disseminated through
ing each of the smelfers. A suit was ¢ "o hene  Flotation was introduced
brought by 409 farmers, which resulted g\, vy, "Gnitea States in 1911, and has
in a judici.al decree er‘t]’oining several. of been used ever sgince Enr separa'ting com-
the smelting companies _?rom continu- ' ores. Differential flotation takes
ance of operations with ores comtaining . ao..¢000 of the fact that some minerals

over 10 percent sulphur. The Murray . s ars .
: PV N will float under given conditions while
Company erected a bag house in order others will not. 1. A, H,

to eliminate solid particles from the gas, )
in line with the contention that the dam- .
age was done by compounds of sulphur CO"'CVEY'HQ Sys’fem‘f‘ BYJ J°h183'1;g§tts'-
‘and arsenic which condensed on parti- (Ganadian Min. Jour,, June 18, )
cles of soot and settled to the ground. When the receiving :and-send;ug pmpts_
This company was thereupon freed from are not fixed, the cho.l_ce of a conveying
the Ilitigation, but the United States system depends especially on the nature
? of the Ioad, and of the floor surface. If

Smelting Co. did not fare so weli, the N ; | :
injunction against them being confirmed these points ale_ﬁ}-{ed, the chqu_:e may de-_
pend on a variely of conditions. For

by a higher court, necessitating a shut- " o !

ting down of their plant. However, upon CORVEVINE veltlcally_ upward, some type

introduction of the new Sprague process %f eli_ava]t-or or fchzaau delgvatm‘ 1‘5 use.d

of introducing zinc oxide into the smoke, or incunes o BSYees or more,
bucket or chain clevators are preferable.

. i y injur hi
removing all cause of crop injury, this If the incline is less than 20 degrees belt

plant wasg allowed to reopen. Tack of €
space prevents the introduction of very COnveyors are used. The best horizontal
: cenvevors are buckets, vibrators, rubber

interesting reports in connection with belt X - .
the experiments carried on by investiga- de 5, (_)1‘(1 screw conveyors. Conveying
tors employed by the companies, and it gwtnw‘“ Sh ]iﬂay ‘E;le dﬁ];es de vi‘l‘r zﬁg
may be said that these reports are well chute, a chule wilh Tollers, a vibr ;

Y ! chute, or a hydraulic flume. The Wa-

worth the trouble of hunting up and read-
ing. ' £ % Ww. P. bana Tron Mine, at Bell Island, New-

foundland, disposed of ashes by loading
them on the large cakes of ice which
‘drift out to sea every spring,. When the
material is to be conveyed at varied in-
clinationg in the same plane, the pre-
ceding systemsg may be used, with some
lmitations. To transport fine material
under any combination of preceding con-
diticns, a blower, and air tight pipe can

of power required, and the decrease in  {he value and accessibility of carnotite
power as the bridge wire heated. The will stimulate prospecting in this field.
temperature at detonation varied widely. The value is from $80 Lo $160 per ton, or
The conciugions were that detonators:  gquivalent to from 4 to & oz of old.
hould be connected in parallel, and that The fields cortain about 6,000 square
three wires should be used for firing miles in Colorado and Utah, most of
delay-action exploders. J. AL H. which has noft been prospected at all
— The climate is desirable, the mountains
Design of Two-Bucket Aerial Tramway. being open- for eight or nine months a

By Douglas Lay. (E. & M. J., June 19, year. The ore occurs as a replacement
1920.) ) product of trees which grew when the
This article describes the construction Sandstone beds of the McElmo formation

R 5 ; were being laid down, This sandstone is
f an inexpensive and satisfactory type N ©
of two-bucket tramway, It is operated white and about one hundred feet thiclk,

Of N Large companies develop claims by dia-
with one brake sheave at the upper ter- s A N
minal, a flat-bottomed bin with loading gmud (111'111 holes at regular intervals.
chutes, another sheave at the discharge hne sich claim was bought for §i50 and
terminal, and a tripping device. The as already produced $250,000. The ore
- : 4 liscovered in 1895 but was not con-
grade should be such that the bucket is ;\lgs (d lnabl -
not’ moving by momentum when it “}hg;e itgal}fdie until ttwto. years 'later,
reaches the lower ‘terminal, as'this . YD 18, radiam contont wes discor
greases the diffieulty of dumping. — 1:160,000,000, and is used medicinally,
and in the manufacture of luminous

: . . ) paint. Present indications ar
Cencreting the Chief Consolidated Shaft Jemand for the ore will incrga.ge.t]mt the

. at Eureka, Utah. By R. D. Gardner. I A H
. (E. & M. J, September 4, 1920.) ,_ P R

At the Chief Congolidated Mine two The Testi d Annlicati ;

thousand feet of shaft were simultaneous- i?:g ::n]‘:_g S; W‘,ﬁfe:.cg iwe;iSVe?R;la;:
1y sunk and concreted in soft monzonite 8. P, July 3 ,1920.) ! ' :

porphyry. The greater part of the work The efficiency of a ventilating fan is
consisted of an eight-inch wall of rein- 1,109 on the static head and on the ve-
Torced concrete supported every hundred locity head it produces. Fans are tested
?eft Eﬁ’ a colncg'e'teﬁcqulfar tWhmh extenfiézd by running the fan at constant speed and
é‘ 01 Eroct oT :1‘3, ee tou ever;:i 8lG8.  cpleulating the pressure and velocity of
vonchele was mlxed In a lower and Con-  ine a4 ag it passes through an opening
veyed to the shaft by‘ separate hoists. whieh may vary in siwe. The “aquivalent
(Iln iplia]f’f an ?vel aige‘ ﬂ%‘f’ of onte hyhn' orifice,” of the mine ig the opening which
re¢ gallons OL waler DEr minute, e  gup produce a resistance equal to the
completed shaft was sunk at the rate of o0y whieh must be overcome in a
61 feet a month. oA H. given mine. The approximate opening
. . of a regulator in a mine door ig figured
Gold Dredging—Actual Recoveries Com- in the same way. Additional pressure
pared with Estimates. By W. M. Gar- must be supplied to make up for any in-
diner. (E, & M. J,, September 11, 1920.) creases in velocity which may take place.
The author discusses the accuracy of Iigh-pressure fans to be reguired to
churn drilling and gives numerous ex- ventilate drifts and tunnels while they
amples taken from practice. Iis con-  are being driven. I A H

Sulphur Dioxide as Factor in Salt Lake
Smoke Prchlem. By G. St John Ber-
ratt. (Salt Lake Mining Review, June
30, 1920.) _

An average of one hundred and seven
determinations during December and Jan-
uary showed 0.15 parts per million of
sulphur dioxide, an average of 215 deter-

minations during March showed 003 Pe used : JOACH clusions are as follows: )

parts per million of suiphur dioxide. 1. Drill results high when gold is fine. oIL

Tests up to three thousand feet ahove MINING. 2, Estimates check recovery if gold ig -

the city showed only @ trace, The con- A Study of Electric Detonators. By Carl heavy, ground compact, and if there is The Petroleum Industry of Russia. By
centration is highest on smoky days, in T. l.ong and Hubert L. Pascoe, (M. & itile clay. Eugene M. Kayden. (E. & M. J,, June
the morning, and in the business district. S. P, June 19, 1920.) 3. Drill results high if ground is loose 18, 1920.)

THe eomhbuetion of fuel in the citv i inb "This paper is a preliminarvy report on and waler pressure high. The Russian Petreleum Industry began
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when the produection was 85,200,000 Dar-
rels. The four oil fields of Baku, namely,
Balakhan, Sabounch, Roman, and Bibi-
Wibat, reached their maximum since.
The @Grozny oil fiekls have increased
their production about five hundred per
cent in the last twenty years, The Sura-
khan oil field is the most productive of
the new territories. J. A H.

Qil and Gas in Montana. By J. P. Rowe.
(E. & M. J., August 28, 1920.)

Up to January, 1919, only one pool of
commerecial oil had been found in eigh-
teen years of drilling. Since then gev-
eral wellg have been brought in, and it
is thought that the chances of finding
oil are good where structures are tavor-
able in formations above the carbonifer-
ous, dikes and faults being absent. The
Birch Creek-Sun River areas has about
750 mijles which may contain oil or gas.
The anticlines north of Deep Creek have
been eroded below the carboniferous and
are therefore no indication of petroleum.
Wells have heen drilled on the horders
of the Rlackfoot Indian Reservation,
where there are favorable anticlines, but
without success. North-Ceniral Montana
has possibilities. J A, H.

THE OIL SHALE INDUSTRY,
By Dr. Victor C. Alderson

Published by Frederick A, Stekes Co.,
New York, Hlustrated, 182 pages. Price
$4.00. :

Qoples may be secured through the
Colorado School of Mines Alumni Asso-
ciation.

This iz the first book of its kind to ap-
pear.in America relative to the shale oil
industry considered in its numerous ram-
ifications.
to present in mnon-technical language a
general description of the industry as a
whole so ag to enable those interested to
ascertain the true status of the American
oil shale industry at the present time.
He dizcusses the petroleum industry and
includes numerous statistics to show iis
precarious situation and draws conclu-
sions regarding the outlook for the oil
ghale industry. In order to substantiate
his conclusions, the writer enters into
a nen-technical discussion of the nature,
origin and distribution of oil shales in
varions countries of the world, especially

those of Scotland, and compares them to

our own shales. He includes numerous
detailg in the history of the oil shale in-
dustry, He then discusses the numerous
Aetatle 1nmvalved i1 ecfahliehine the o0il

The author has endeavored

shale industry in America. This includeg
in 1871, when the firgt well was drilled,
and reached its highest point in 1901,
a digscussion of the mining of the shale,
its retorting and the subsequent refining
of the shale oil. It is very difficuit to
discriminate between the aurthoritative
and the unreliable infermation that ig
available at the present regarding the
technic of the retorting and refining
The author does not describe any par-
ticular process, but he gives some of the

results that have been obtained by those

who have really done some experimental
work. He has endeavored to present the
best that is available, but in spite of all
precattions much of the data is still in
moot-point because of the laek of stand-
ardized methods in comparing results
and of the inadequacy of the researeh

done to date. These results, however,:

contain food for thought, that is indica~
tive of the general tendencies and possi-
hilities of the industry in the light of the
work that hag been done to date, Other
chapters in the book include miscellans
ous data relative te the economic and
legal features, the opinions of technical
authorities, and is econcluded by a gen
eral resumé of the significant features
of the industry in its present state. A
bibliography is appended. C. B, W.

GEOLOGY,

The Ore Deposits of Mexico—IV. By S
J. Lewis. (M. & S. P, July 3, 1920.}

The true contact deposits in which the:;
igheous origin of the ore-bodies can he:

conclusively demonstrated are practically

identical with those in which the igneous::

origin can be deduced only by analogy.
This snggests a common origin for al

thoge ores. Hot mineral springs in the-
neighborhood of some deposits prove the:

existence of deep-seated magmas.
J. A, H.

The Ore Deposits of Mexico—V. By S. J.*:
l.ewis., {Min. & Scientific Press, Sep-

tember 11, 1920.)

In this arlicle the author describes the
ore deposits in igneous rocks. His in--
trodnetion is replete with a discussion-
and interpretaiion of the various pbysi-.
cal-chemical phenomena involved in vein -
He then
describes various mines in the Zacuaia-

formation and ore-deposgition.

nan Distriet, and makes numerous refer

ences to specimens found, indicative of-
the various geologic pbenomena of ore-
There are numerous illus-

deposition.

trative sketches. . BOW.

SAlumni subseribe to, or read, at least two

games in whieh Mines takes pari. It is

printed this news iz usually stale to the
Miner in the vicinity of Golden, hut it

~of the States and in foreign countries.
He'd far rather read a detailed aceount
of the Mines-Bounlder game, or of the lat-
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| 'DISCUSSION %

Bartlesville, Qkla., 1 regpectiully suggest that we make the
Box 432, Sept. 21, 1920. Mines Magazine a magazine for Mines’
Rditor—Dear Sir: news. Please accept this in the spirit
It was with disappoinment that I re- 10 which it is written, that of constructive
ceived the last issue of the €. 8. M. Mag. Criticism. Sincerely yours,
azine and again failed to find any state- HAROLD C. PRICE, "13.
ment ol facts, or discussion, as to why Your points are well taken. 1 appre-
the Bureau of Mineg had decided to move eiate your sincerity in the matter, and
the experimental station away from Gold- that you dre prompted by motives which
en. Reports of this action were printed Thave the welfare of our Alma Mater at
in the technical journals throughout the heart. I realize that to the loyal Alumni
country more than two months ago, fo- members the attitude of the Alwmni As-
gether with criticisms of the school au- sociation may have appeared decidedly
thorities. Two issues of the magazine wealk., The reason no repliegs were made
have been printed since that time, with- to the editorials to which you refer (in
out mention of the incident, except for the E. and M. J, and Mining and Scien-
an eight-line paragraph in the current is- tific Press), are twofold: First—Since
sue. [ helieve that the Alummni of the the revival of the Alumni Association in
gchool are entitled to all the faets im  January, 1919, it was recognized that if
this case, and that the only way they the alumni association was ito funetion-
can obtain them is through the Alumni ate harmoniously it would have to pur-
Magazine. By ignoring the matter en- sue a neutral policy because of the diver-
tirely the Magazine can give only the sity of opinion amongegt its members rela-
impreszsion that the action of the school tive to the affairs of the administration,
authorities was indefensible, and that It was felt that by taking no part in the
the statements in the technical journals discussion that eventually the ilI feeling
were all correct. Don’t consirue the which existed in the Association would
above to mean that*the Magazine must subside. Second—Unfortunately, the re-
defend the action of the school authori- moval of the Bureau of Mines, and the
ties, regardless, but instead that it investigation by the American Associa-
&hould state all the facts and base its tion of University Professors, took place
editorial policy accordingly. during the editor's absence in Central
I cannot help bui believe that the ma- America. The acting editor, Mr. Robert
jority of the Alumni who subscribe to the M. Keeney, did not feel that he should
Magazine do so for the purpose of keep- change the policy that he was instructed
ing in touch with the school and obtain- to follow, and hence no refutation of the
ing the latest news. For the last vear charges were made.
or more the Magazine has given most of However, since T have returned, I have
its space to technical articles, both orig- realized that things have come to a head
inal and reprints, There can be no criti- and that it will be necessary for the
cism against the choice of these articles Alumni to co-operate in making an honest
nor their excellence, But most of the effort to ascertain the facts in regard to
hoth affairsg in order to uphold the school
in the eyesg of the mining fraternity. I
am unabie at this time to discussg, edi-
torially, the status of thege two occa-
sions, because to do go would bring the
Alumni Association in conflict with the
adminigtration {the Board of Trustees).
Tt is planned to have an alumni meeting
in Denver as socn ag due and proper an-
nouncements can be made, At this time it
is planned to discugs the policy of the
Alumni Assgociation in regard to all iis
activities ag outlined in its Constitwtion.
1 am thoroughly disgusted with the at-
titude of most of the graduates toward
the Agsociation, and unless they are will-
ing to support it by contributing articles,
personals and paying their dues, it may
aa wall be dizcontinned. T have tried to

technical periodicals, and I feel sure
would rather see the Magazine give more
space to news of the school and discus-
sion of school conditions, Many of us
are in localities where we can not get
accounts of -Mines’ victories and deleats
on athletic fields, and would, I know, ap-
preciate more detailed accounts of all

rue that by the time the Magazine is

s not stale to the Miner in dizgtant parts

st scrap hetween Mines and D. T. than
rend the bhest technical article written
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keep up the standard of the Magazine~
s0 as to enable us to secure advertise- .

ments, and therefore have emphasized
the technical articles rather than devote

too muchy space to school news and local

gossip.

1 am aware that most of our members
feel as you do regarding the technical
matter in the Magazine. They enjoy the
personal items best of all, but 'in order
for the Magazine to be a credit to the
achool it must have some semblance of
a journal becoming to a technical insti-
tution.

T trust that our members will enter into
this discussion so that the Association
shall suceeed in getting the support nee-
essary to make it capable of atiaining
the abjects set forth in its Constitution.

EDITOR.

PERSONALS

'83.

Mail addressed to William B. Milliken,
Ipoh Perak, Federated Malay States via
China, has been returned marked “ad-
dressee dead.” Who can furnish us with
further details? :

95,

Carl R. Davis, formerly Gen. Megr,
Brakpan Mines Lid,, Brakpan, Transvaal,
South Africa, is Censulting Engineer for
The Consolidated Mines Helection Co.,
Ltd., Johanneshurg.

'97.

John Gross has been transferred from
Fairbanks, Alaska, to Rolla, Mo, where
he will be loeated as metallurgist for the
new Bureau of Mines station.

H. B. Starbird is now at 820 Story
PBldg., Los Angeles. He recently left the
Silver King of Arizona Mining Company,
of Superior, Ariz, owing to suspension
of operations.

. J. N, McLeod is now at Escandido, Cal-
ifornia.
'01.

J. M. Bradley, of Fiorence, Colo., was

a Golden visitor recently.
02,

W. Ray Cox is mow residing at 494 E.
h4th Street, North, Portland, Oregon.

@, Montague Butler, Dean of the
School of Engineering and Director of
the Arizona Bureau of Mines, was a visi-
tor in Golden recently.

04,

Scott H. Sherman, recently of 326 H.
Palm Lane, Phoenix, Arizona, has moved
+tn Agientne Agoe Mevico.
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- Magbate, Philippine Islands.

fleveland, Ohio, to accept a similar posi-
ion at the Case School of Applied Sel-
nece. .

05,

Hvaristo Paredes is General Manager
for the Cia Minera La Soledad ¥ Anexas
Culiacan, Sinaloa, Mexico. '

Joseph O’'Byrne and Mrs. Dorothy:
Foss, of Golden, were married on Augus
Sth at Golden. Mr. O'Byrne is Professo
of Descriptive Geometry at the School,

'07. )

Albert G. Wolf was a visitor in Golde
recenily. He is field engineer and geolo
gist for the Texas Gulf Sulphur Co, o
Gulf, Texags. He has had exceptional op
portunities to study the sulphur, oil an
salt deposits of the Gulf Coast region
He is the author of the splendid articl
on the “Guilf Coast Domes,” which ap
pears elsewhere in this issue.

09.

C.-B, Hull is with the Butte and Super-:
ior Co. Butte, Mont.

10,
Geo. T. Geringer is located at Aroroy

'15.

‘Ulysses H. Berthier and Miss Mary
amerel Aves were married at Houston,
. Texas, oil Saturday, September 11th, Mr.
nd Mrs. Berthier will he at home after
ctober 5th at Smelter No. 2, Monterrey,
envo Leon, Mexico, where Mr. Berthier
superintendent of the lead refinery
f the Cia Minera de Penoles. They were
igsitors in Golden on September 16.
Chas. A. Rogers is in charge of the
nderground mining and churn drilling
f the Chile Exploration Company, Chu-
uicanzata, Chile, South America.
:1. L. White is superintendent of the
an Marcos Mine, a subgidiary of the
New York, Rosario and Honduras Min-
ng Co. at Sabana 'Grande, Honduras.

6.

Frank BE. Briber was discharged from
he Walter Reed Hosgpital, Washington,
. C., July 1st, and has returned to his
1d position at Bingham Canyon, Utah,
here he id engineer at the Highland
oy Mine,
Frank J. Wiebeit has left the Hanover
esgemer Iron & Copper Co. of Fierro,
, Mex., to accept the position of engi-
eer and assayer for the Yellow Pine
‘Mine at Goodsprings, Nevada,
Murray H, Garrison ig in the Produce-
hg Department of the Standard 0il Co.,
akersfield, Calif,

’18.

Mr. and Mrs, 'Wm., I Jones, of Cold
“Bprings, Okla., are rejoicing over the ar-
val of a son, born July 15.

9.

1.

Roy F. Smith is at present making:
mine examinations for the BEmpire Zinc:
Co. in the northwest. He recently com:
pleted a three months’ geological survey:
of their properties in the Kingston Dis-:
trict, New Mexico.

2,

Nelson 8. Greenfelder, sales enginee
for the Hercules Powder Company, ha
heen transferred from the Denver office:
to the company’s main office at Wilming.
ton, Delaware.

13,

Mr. and Mrs. C. F. Oram announce th
arrival of a seven and one-half-poun
baby girl on September 7 alt Keota, Colo

Edward Cowperthwaife was a visitor:
in Golden recently. He journeyed here:
from Florence, Colo,, to participate in
the Mine Rescue contests, which were:
held in Denver during the week of Sepd
tember 9 to 11 ’ i

f mining engineer with the A. 8. & R.
0. at Angangueo, Michocan, Mexico, Tie
is now assistant geolopist with the Mid-
‘west Refining Co,, with headquarters in
el ver. .
Mifffin Butler is tempotrarily at Cas-
‘per, Wyoming. '

20. -
Ernest B. Bunte and Miss Emma En-
gle of Annapolis, Md.,, were married in
“Washington, . C., on September 3.
- Fred A. Lichtenheld is with the Bu-
‘rean of Mines, Casper, Wyoming.

"4,

C. Erb Wuensch has returned to Gol
en from a four and one-half months’ ge
logical examination trip to Salvador;
C. A. He has again resumed the Alumni
Aggociation work which Robert M, Kee:
ney attended to during his absence.

James W, Peafce, recently of Inspiras:
tion, Arizona, is located at Patagonia;:
Arizona.

Jolin H. Turner, of Eastland, Texas, ig
vigiting in Golden.

8. Z. Krumm, who recently resigned as:
agsistant professor of metallurgy at the
Calorado Schoonl of Mines,. has rone to

OBITUARY.

‘06, - -
Franklin Luther Barker died of small-
Dox at his home at Pei Yang University,
‘Tientsin, China, on June 9, 1920. He had
been Professor of Mining at the Univer-
‘8ity for the past five years. Previous to

THE O’OLbRADO SCHOOL OF MINES MAGAZINE,

T, B. Romine has resigned his position -
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coming to China, from 1908 to 1913, he
wag Professor of Mining at the Univer-
sity of QOregon.

Mr. Barker wag forty-nine years old at
the time of his death. He is survived by
hiz wite and two sisters.

EX-MINES NOTES,
'09.

Paunl Neer is manager for the West
Ind Opoteca Mines, at Opoteca, Dept.
de Comayagua, Honduras, C. A.

14,

Alonzo Valenzuela ig engaged in the
opetration of a sugar plantation and gen-
eral merchandise business at Comayogua,
Honduras. Valenzuela left Mines in 1931
and finished his mining engineering
course ai the Michigan School of Mines,

*18.

John H. Rabb, Jr., and Miss Dorothy
Hicks, of Denver, were married on June
8 in Denver. They will residle at An-
heim, in southern California, where Rabb
is aesociated in business with his father.

School News

REGISTRATION, SEPTEMBER 18, 1920,

Freshmen ............c.oooiviiiia. 150
Sophomore ......... . 0. 123
JURIOT .. e 88
Benior ... ... e 53
Post Gradunate ..................... 10

Total ... i 424

THE EDUCATIONAL AMENDMENT.

The following is the substance of the
proposed eduecational amendment which
iz to provide for an additional assess-
ment not {o exceed one mill, in order to
uphold the standards of the institutions
of higher learning in the State of Colo-
rado:

Be it Pnacted by the People of the
State of Colorado:

That Article X, Seetion 11, of the
State Constitution bhe amended to
read as follows: '

Section 11. The rate of taxation
on property for state purposes, shall
never exceed four milis on each dol-
lar of valuation; Provided, however,
that in the discretion of the General
Assembly an additional levy of not
to exceed one mill on each dollar of
valuation may from time to time be
authorized for the erection of addi-
tional buildings at, and for the use,
Jbenefit, maintenance, and support
of, the State Rducational Institu-
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tiong; provided, further, that the rate
of taxation on property for all staie
purposes, including the additional
Jevy herein provided for, shall never
exceed five mills on each dollar of
valuation, unless otherwise p10v1ded
in the Censtitution,

The institutions that will benefit by
this are: University of Colorado, Agri-
cultural College,
Mines, State Teachers’ College, and the
Colorado State Normal School.

Vote YES for this Amendment. Every-
one recognizes that no business can be
run on the same outlay of capital as it
did two years ago. Neither can you live
on the game income., Therefore, every
loyal citizen of Colorado must support
thiz Amendment so that the schools can
functionate plopeﬂy by getting in-
creased revenue.

The School of Mines faculty for the
coming school year ig as follows:

Victor C. Alderson, President; A. E. Bel-
lis, professor of physics; Ralph W. Boyd,
chemist, department of metallurgical re-
search; C. Desmartin, instructor in meod-
ern langnages; Clark B. Carpenter, as-
gigtant professor of wmetallurgy; Harold
T, Crooks, assistant professor of geology
and mineralogy; Major G. C. Dobson, T.
8. A., professor of military science and
tacties; Arthuwr J. Franks, instructor in
chemistry; Harold W. Gardier, professor
of civil engineering; Ralph Glaze, direct-
or of athletics; George W. Correll, pro-
fessor of mathematics; Lester 8. Grant,
professor of mining; W. B. Hale, assist-
ant professor of mathematics; Joseph S.
Jaffa, profeszor of mining law; J. H.
Johnson, instructor in geology and min-
eralogy; R. M. Keeney, director of de-
partment of metallurgical research; A.
P, Little, prolessor of electrical engineer-
ing; Albert ¥, Low, professor of chemis-
try; Jas. H. Morse, professor of mechan-
ical engineering; Will V. Norris, assist-
ant profesgor of chemistry; J. 7. O'Byrne,
professor of descriptive geometry; 1. A.
Palmer, professor of. metallurgy; 1. B
Roberts, associate professor of chemis-
try: James Underhill, associaie professor
of mining; Tdw. W. Wiegman, Capt. H.
0. R. (., instructor in military science
and tacties; T, M. Van Tuyl, professor of
geology and mineralogy; J. C. Williams,
asgigtant director of depariment of met-
allurgical research.

Prof. W. H. Schoewe, assistant pro-
Tessor of geology, has resigned to accept
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a similar position at the University o
Kansas.

ATHLETICS

At the meeting of the board of iru
tees of the School of Mines, heid last
Thursday, Harold W, Gardner wag
elected professor of civil engineerin
Profeassor Gardner is a graduate of the,
University of Illinoiz and took a pos
graduate course at the University of IlI
nois. He has had thirteen years of teac
ing and many years of practical exper
ence. For some time he was in charg
of civil engineering at Cooper Unio
New York, and has taught in the Uni-
versity of Illinoig and Kansas Universit
For some time he was at the head of
the mathematics department of Iowa
Wesleyan College, G. W. Correll wag
elected profegsor of mathematics, He ig
a gradvate of Ohio Wesleyan andd did
post-graduate work at Ohio State College
and the University of Clhicago. He has
taurght mathematics for many years and
in recent vears has been head of the
mathematics department at DePauw Un
vergity. W. . Hale, recently the hea
of the mathematics department of Broad:
dus College, West Virginia, will be assist-
ant professor of mathematics. Prof. L
D. Roberts has heen advanced to the po-
sition of associate professoer of chemisiry.

By Ralph C. Maxwell, 23,

Mines Football Schedule for 1920,

‘October 16—Mines vs.
: Logan, Utah.
ctober .23—Mines vs. Colorado Aggies
) at Fort Collins,
October 30—Mines vs, University of Wy-
oming at Denver,
6—Mines vs. Denver Univer-
sity at Denver.
November 11—Mines vs. University of
: Colorado at Denver.
November 25—Mines vs. Colorado Col-
lege at Colorado Springs.

November

FOOTBALL OUTLOOK.

Football practice at the School of Minag
commenced September 8 and is being
pushed as rapidly as possible in order
fhat the team may be in shape for the
first game, which takes place Qctober

gers will meet the Utah Aggies. The
first conference game will be played
dgainst the Colorado Aggies at Fort Col-
lins, October 223, at which time it is ex-
tremely probable that the Conference
championghip will be decided. Mines will
play its first game in Denver, November
6, when it meets the University of Wyo-
ming in an exhibition contest.

. Captain Linderholm, All-State end in
1917, has returned in good condition and
great things are expected from him this
fall, as well as from Art Bunte, who
played end last year, but will be iried
out in the back-field, where he showed to
good advantage in the practice games to-
ward the close of last season. Among

TRADE NEWS.

The Jeftrey Manufacturing Company;
of Columbus, Ohie, have recenfly issued
the following new catalogs: “Mine Loco
motives,” No. 263. This new catalog
fully illusirates and describes the Ilec:

complete line of Mine Locomotives i
cluding the “Armorplate” {ype of Ma
Haulage Locomotive, and HElectric Gaths
ering Locomotives of the Calle Reel;
Crab Reel, Combination Cable and Crah

Reel, and Hlectric Slorage Ba__ttery ast year’s “letter” men who have re-
Types. : urned, are: Bumnte, Clark, Clough, Gib-
“Jeffrey Storage Battery Locomotives bons, Hamilton, Haskins, Hyland, Pou-

in and J. Robertson. The memhers of
ast year's Freshman team, among whom
are gseveral old Greeley players, notably
njamin, McGlone, Severinni and Mitch-
I, will furnish considerable opposition
.0 last year's 'Varsity men. . Sherriger,
Yates, Jordan, Parkinson, Davig, R, Craw-
ord and Fahey will also be heard from.
The line will be the heaviest that the
Mines hag had in some years, five of the
andidates weighing cloge to 200 pounds.
McGlone, Crawford, Hyland, Houssels,
herriger, Clough, Severmm and (}Ibb'ﬂls

for Mines,” No. 312. This catalog fully.
illustrates and describes other important
features of Jeffrey Storage Battery Loco:
motives for Mining Service, including
Motor Equipment, New Style Journal
Box for Inside Wheel Type Locomolive;
etc., and also contains iilustrative photo
eraphs of Electric Gathering Loco;
motives of the Standard Cable Reel and
Cralb Reel Types. Copies of these may
be obtained by addressing the company
at Columbus, Ohio.

Ttah Aggies at =«

14 at Logan, Utah, where the Ore Dig-’
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will be among the candidates for line po-
gilions.

Glaze will not be hampered by the lack
of material as he was last year. Many
men who were prevenied from coming
out for last season’s leam because of the
rigorous Sophomore cwrriculum will be
candidates, :

According to all pre-seagon predictions
this year's team of the School of Mines
will be at least heard from.

ASSISTANT COACH MURPHY,

Becalise of the short hour and a half
devoted to football practice, (3laze has
found it necegsary to secure an assistant
to coach the line while he devoies his
entire attention to the back-field. Cuddy
Murphy, formerly of Dartmouth, has
taken entire charge of the line and ig act-
ing as general assistant to Qlaze.

Murphy played tfackle for Dartmouth
during the seasong of 1917, 1918 and 1919,
It was dee mainly {o his efforts that Dart-
mouth sueceeded in giving Penn State the
only drubbing it received during the 1919
gridiron season. In the selection of the
All-American football team for 1919 he
was mentioned by Walter Camp as one
of the two best tackles in the east. After
the close ol last year’s foolball seascn
he played with Jim Thorpe’s professional
team in Ohio,

Erle Kistler, athletie-director of the
School of Mines from 1912-1914, and Boh
Newton, have agreed to aid Glaze in
whipping the Mines team into shape for
the coming season, Both Kistler and
Newton are ¢ld Yale stars—Kistler heing
a back, while Newton playved in the line.
These men have agreed to come out at
least onece a week and are paving all ex-
penses out of their own pockets.

FRESHMAN FOOTBALL.

About thirty freshmen have turned cut
for freshman football practice. More
will appear when the necessary equip-
ment has been secured. The freshman
team will be strengthened by the addi-
tion of men not eligible for the 'varsity.

Biily Williams, former Manual Coach,
has been secured to coach the freshmen.
It is expected that he will have them
in condition to play the ‘varsity toward
the latter part of the month,



PROFESSIONAL CARDS

BEELER, HENRY C.
Mining Bngineer.
299 Coronado Bldg.,
Denver, Colo,

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

BUTLER, . 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. :

CORRY, ARTHUR V.
Member Harper, Macdonaid & Co.,
Mining Engineers, Butte, Mont.

HAMMOND, JORN HAYS
Mining Engineer.

COLORADO SCHOOL OF MINES

GOLDEN, COLORADO

TAYLOR, FRANK B.

71 Broadway,
New York.

MILLIEEN, WILLIAM B. UNEXCELLED
Mining Engineer and Metallurgigt, -
706-10 Mining Exchange Bldg., LOCATION
Denver, Colo.

AND

MONTANA LABORATORY cO. EQUIPMENT

E. E. BLUMENTHAL
Chemist and Asgsayer.
Philiipsburg, Mont.

HIGH
STANDARD
OF
EXCELLENCE

. STRONCEK
Conanlting Industrial Manager.

Problems of Finance, Organization;
Production, Labor and Accounting.

743 Conway Bldg.,, Chicago, IIL

rado.

training,

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

DUGAN, WILLIAM ¥. .
General Agent for Southern Califor-
nia.
Columbian
Company.
Old Line, Low Cost Life Insurance,
Agcident and ¥Health Insurance.
716:718 Trust & Savings Bldg,

Los Angeles, California.

National Life Insurance

A State institution in which tuition i{s free to bona-fide residents of Colo-

Offers four-year courses in Metal Mining, Ceal Mining, Metallurgy and
Mining Geology, leading to the degree of Engineer of Mines.
erally in demand by best mining companies;
Capability Exchange maintained by the Alumni Association.

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

For further information address

THE REG!STEAR, COLORADQ SCHOOL OF MINES, GOLBDEN, COLCRADO

-Graduates gen-
employment secured through

WALTMAN, W. D.
1215 First National Bank Bldg.,
Denver, Colo,
Phone Champa 5236,

A new reprint of the following is ready
or distribution:

“Notes on Fire Assaying,” by ¥, W.
aphagen, A manual of methods of fire
aying for gold, silver, platinum, tin
nd lead ores. Price $1.00.

WOLF, HARRY J.
Mining Engineel.
42 Broadway,
New York.

HAVE YOU A SET OF THESE?

“Rapid Methods of Technical Analysis,”
by Frand D. Aller, '92. Manual of stand-
ard smelier laboratory methods used by
the American Smelting & Refining Co.
Price $1.00.

Office and Residence, Cor. 16th and
Ford Bireets

DR, PAUL MEYER
Physician
Phone Golden 21 Golden, Colorado

PATENTS.

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

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

EFFERSON COUNTY POWER
AND LIGHT CO.

Golden, Colorado

AUGUST BERNINGHAUSEN, Proprieto
" CITY TAILOR SHOP
Cleaning, Pressing and Repairin

(tolden, Colorado

LUTHER HERTEL

; Clothier and Furnisher

ole Agents: Arrow Collars and Shirts

“SINCERITY” CLOTHES
Golden, Colorado

Office Hours: 9 to 12 a. m,, 1 fo b p. m
Phone Golden 164W
DR. LESLIE C. ANDERSON
_ Dentist’

DELICIOUS CANDIES.

Ta develop brain and muscle, we advise
all studenls of the School of Mines to eat
food bought of The John Thompson Grocery
Stores Co. It ¢an be relied on ag being
pure, healthful and nourishing, and they sell
their goods cheaper than most of the stores
in the Btate. They manufacture Candy, Ice
Cream, Fancy Cakes agnd 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 Chocolate Bon Bons, Ice
Cream and BRakery Goods.

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

Rooms 9 and 10, over Rubey Bank
Golden, Colorado

. Koenig, Pres. W. H. Bolitho, Sec,
he KOENIG MERCANTILE CO.

-THE
J. H. LINDER HARDWARE CO.

Hardware, Plumbing, Heating
Golden, Colorado

TAPLE AND FANCY GROCERIES
Washington Ave and 12th St.

Golden 9

Golden 60 Golden, Colo.

. Terms Strictly Cash and 30 Days.

Telephone Golden 72

CITY MEAT MARKET
1118 Washington Ave,
Meats, Fish, Poultry, Vegeiables,
Butter and Eggs—Oysters in Season

‘elephones:-

Phone Golden 187
SOREN SORENSON

Staple and Fancy
Groceries
1214 Washington Ave.



Has passed its period of test in service and has
proven itself perfect in design and performance.

It is more than six inches lower than the
Goodman Standard Shortwall Machine.

Book 203-§ tells about it.

Goodman Manufactufi.ng Co., Chicago, Iil.

New York, . Cincinnati, - Denver, Pittsburg, = St Louis, Seattle,
Charleston, W. Va. Birmingham. . (82)

- The |
Roessler & Hasslacher
Chemical Company

70.9-71"7 SIXTH AVENUE
NEW YORK

Works: Perth Amboy, N. J.

CYANIDE OF SODIUM
96-98%

CYANOGEN 5152 PER GCENT

“CYANEGG”

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

CYANOGEN 51-52 PER CENT

The Dorr Bowl Classifier

Two Stage Classification—80 to 350 Mesh

WRITE FOR BULLETIN

THE DORR COMPANY

- ENGINEERS

New York : ~ Denver London ~‘Mexico City

F. B. ROBINSON

HEADQUARTERS FOR S8CHOOL OF MINES
BOOKS AND SUPPLIES

Subscriptions Taken to All Magazines and Periodicals 7

Mail Orders Promptly Attended To
F. B, ROBINSON - - - - - - GOLDEN, COLORADO

IMPORTERS EXPORTERS

-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
SALT LAKE CITY # NEW YORK C[TY




Mine Wor

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 (?f t_eﬁiciency in design
and mechanical construction known in the crane building art.

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

Link-BeLT ComPANY

Philadelphia Chicago Indianapolis

588

Denver—Lindrooth-Shubert & Co., Boston Bldg.

LOCOMOTIVE CRANES

How Was This Remarkable
Change Brought About?

Even as recently as five years ago, most malleable iron

- was regarded as a ‘“cheap” material to be used with

the greatest discretion and in places where its failure
could entail no serious results.

Yet today CERTIFIED Malleahle Castings are being
used for highly responsible duties in hundreds of differ-
ent mechanical products--displacing in'many instances
other materials, and their possibilities seem almost
unlimited. ‘
The story of this triumph of Science and Efficiency
over ignorance and rule-of-thumb is full of intense inter-
est for the keen student.

Write today for a copy of the Official Ilustrated Treatise
of the American Malleable Castings Association,




Why is 99% of the Coal Mined Still Loaded
by the Shovel Instead of L.oading Machines?

Because of the unfavorable conditions still existing in many mines, such as
Low Veins—TPoor Roof—Dirt Seams in Ceal—Narrow Room Necks—Low Qut-
pu't per room—coal cannot be shot down on the bottom in shape for the machine
to pick up withoul excessive breakhge or conditions may he such that empty

carg cannot be gupplied without causing delay to tl;e machine.

38A Pit
Car Loader

as illustrated above was designed and built to meet just such miningr conditions

‘as mentioned above.

The machine weighs only one ton.
Being mounted on a self-propelling
truck, therve is no loading or unload-
ing, the only setting up being a jack
at the loading end of convevor to
which a snatch block is hitched. Coal
ig pulled onto the conveyor by means
of a scoop pulled hy a manilla rope
wrapped around a- capstan on the
machine.

The 38A lL.oader can be made for various heights.

If you will furnish us complete infor-
mation regarding your conditions, our
experienced engineers will he glad to
suggest a mining system to be used
in connection with the use of Jeffrey
Pit Car Loaders, that will insure maxi-
muwm output from a greatly reduced
mining territory, at a great saving in
Time, Labor and Expense,

In making inquiry,

he sure to give gauge of track, height of coal seam, height from
bottom to top of rail, height from top of rail to top of car, and from

top of car to roof,

The Jeffrey Manufacturing Co.
950 North Fourth Street, COLUMBUS, OHIO
Denver Office: First National Bank Building

6-1-20.

| MINES MEN TO MINES EMPLOYERS

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

8tating Requirements of Position and Salary Pald
We WHI Report Upon Best Men Available Immediately
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“The High Sign”

HE “WAUGH" SIGN on a rock
driil or drill sharpener is the
miner’s “high sign” everywhere,

SEEING it gives him much thesame
feeling that he gets in meeting an old
friend because he knows that every
machine bearing this mark.s a gen-
uine, dependable article all the way
through.
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“The Waugh Way Wins”

HE knows this “high sign” always
implies high speed, high efficiency
and low maintenance costs.

ﬂmex. Vondasiudin G.

DENVER, COLORADQ, U, 5. A,
Branch Qffices in all Important Mining Centers
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J. F, Wersorn, President

The

Colorado Fuel and
Iron Company-

- OCTOBER, 19

T. Aurerius, Managér of Sa__

MANUFACTURERS OF

PIG IRON, BLOOMS
BILLETS |

SPLICE BARS, BAR IRON

MENT, PIPE BANDS, ANGLES
AND CHANNELS

Track Spikes and Bolts, Wire Nalls, Cement-(:oatod
Nalls, Plain and Barb Wlre, Bafe Tles, :

iron Plpe and Coke

STEEL RA|ILS—ALL WEIGHTS-—-ANGLE AND

MILD S8TEEL, TWISTED BARS FOR REINFOHRCE-

Field Fence, Poultry Netting, Cast . ... - |} -

MINERS OF

Anthracite and Bituminous Coa_ls_":'fo
Domestic, Steam and S‘m_ithin’g Purpose

Boston Building

_GENERAL OFFICES .

Denver, Col '




