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7y TOMS are so infinitesimal tat to be seen under the most

powerful microscope one hundred million nuist be grouped.,

The atom used to be the smailest indivisible unit of matter.

When the X-Rays and radium were discovered physicists found

that they were dealing with smalier things than atoms—with
particles they call “electrons. *

Atoms are built up of electrons, just as the solar system is built
up of sun and planets. Magnify the hydrogen atom, says Sir

Oliver Lodge, to the size of a cathedral, and an electron, in com-

parison, will be no bigger than a bird-shot.

No?. much substantial progress can be made in chemical and
electrical industries unless the action of electrons is studied. For

that reason the chemists and physicists in the Research Labora- .

tories of the General Electric Company are as much concerned
with the very constitution of matter as they are with the develop-
ment of new inventions, They use the X-Ray tube as ifit were
a machine-gun; for by its means electrons are shot at targets in
new ways so as to reveal more about the structure of matter.

As the result of such experiments, the X-Ray tube has been
greatly improved and the vacuum tube, now so indispensable in
radio communication, has been developed into a kind of trigger
device for guiding electrons by radio waves.

Years may thus be spent in what seems to be merely a purely
“theoretical ” investigation. Yet nothing is so practical as a good
theory. The whole structure of modern mechanical engineering
is reared on Mewton's laws of gravitation and motion——theories
stated in the form of immutable propositions,

In the past the theories that resulted from purely scientific re-
search usually came from the university laboratories, whereupon
the industries applied them. The Research Laboratories of the
General Electric Company conceive it as part of their task to ex-
plore the unknown in the same spirit, even though there may bhe
no immediate commercial goal in view. Sooner or later the world
profits by such research in pure science. Wireless commaunica-

tion, for example, was accomplished largely as the result of Herz's
brilliant series of purely scientific experiments demonstrating the
existence of wireless waves, -

2 \_
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Dynamite ig unique in not having been’
nvented by the Chinege or mentioned by
‘haltespeare. It was first introduced by
ohel, the Swedish engineer, in 1866,
after numerous accidents had resulted

vom the use of nitrogiycerin alone. Mr.
“Nobel discovered that by mixing nitregly-
in with kieselguhr, an absorbent earth,
‘pecame -safe to handle, and its explo-
{ve power was mot sericusly reduced.
odern practice has eliminated kiesel-
ihr in spite of statements to the com-
fary in nearly every text book on the
ubject and substituted an absorbent
pmposed of nitrate of soda, nitrate of
mmonia, wood pulp, flour, ete, which
ive an active dope, that is, one that will
ggist in the explosion instead of acting
s an absorbent only, as is the case with

The method of manufacture and prepa-
ation of the various ingredients will he
onsidered briefly before discussing the
ctual malking of dynamite according to
he process employed by the Hercules
owder Company. :

Nitroglycerin is made by adding slowly
0 a mixture of strong nitric and sul-
huric acids a comparatively pure glyce-
n, agitating the mixture meanwhile by
rge, mechanically driven paddles and
emoving the heat by coils threugh which
old Dbrine ig circnlated. A modern nitra-
r produces about 3,000 pounds of nitro-
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The Manufacture of Dynamite and Gelatin

By E, M. Symmes.

glycerin at one operation, consuming
7,000 pounds of mixed acids and about
1,200 pounds of glycerin. After all the
glycerin has heen  slowly added to the
nitrator, which congists merely of a steel
tank with the brine coilg around its outer
edge, the mixture ig let down into a lead
tank and aliowed to stand until the nitro-
glycerin rises to the top ang the acid falls
to the bottom. The fop layer of nitro-
glycerin is then drawn off and delivered
to a tank of warm water, where it is
wasghed free from acid by agitation with
compressed air. ‘The acid left from this
operation is treated at the acid recover-
ies . to regain the nitric and sulphuoric
acids contained in it, The nitroglycerin
ig then given a final wash with soda ash
schition to remove the last tracesg of acid,
ag acicd nitroglycerin cannot he kept any

Pynamite Mixing Machine.

length of time without serious decompo-
sition, with possible danger of explosion,

The absorbent material known as dope
is prepared by mixing and secrecning
rroper proportions of dry and ground ni-
trate of soda, nitrate of ammonia, wood
pulp, flour, starch, sulphur, chalk, etc.,
and ig taken in fibre barrels to the mix-
ing house and put into a dynamite mix-
ing machine, an illustration of which ac-
companieg this article. Niiroglycerin,
after preparation and treatment as out-
lined above, iz taken by means of the
copper lined rubber-tired hugeies to




This mixing machine con-
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This Machine Manufactures the Paper Shells.

mixing house and is added ta -This material, which is now loose dyna
mite, is removed from the machine b
gists of a wooden bowl with Jarge wooden shovels and put into wooden tubs;
wooden wheels running in it. These which are used to transport it to the Hail

‘they are sprayed with hot parafiin to im-
‘pregnate the paper and prevent absorp-
jon of the nitroglycerin. They are then
‘delivered by tram truck to the Hall or
the gelatin machines.

¢ These Hall machines mentioned ahove
‘are very mearly automatic and it is omiy
necessary to maintain a supply of loose
powder and sufficient shells in order to
perform the complete operation ot filling
‘the cartridges te the required amount,
‘erimping the top, and Jaying them out on
‘'z table. They pack at each revolution
either 25 or 30 cartridges and have a ca-
pacity of approximately 30,000 pounds
‘avery eight hours. This is a great im-
provement over the old days when each
‘shell was filled through a funnel by hand
gperation, reguiring every stick to be han-
dled several times, These cariridges of
dynamite are then carried in wooden

wheels are edged with ebonite, or hard
rabber, thus allowing no metal actually
in contaeci with the dynamite while heing
mixed, The drviving of these machines is
done with large overhead pulleys made of
wond, which obviate any possibility of
rubbing metal, thereby producing sparks.
Five minutes’ kneading under the wheels

machines, where it is packed into pari
fined paper shells by the action of woodei
tamps, tipped with rubber. These shells:
are made by a machine which takes roll:
paper of from 18 to 24 inches wide, cuts
prints, and crimps one eund,.and dis
charges into the collector, as shown i
the illustration, at the rate of from 18

throughout the mass of dope.

of the mixed suffices in most cases prop- io 200 per minute.
incorporate the nitroglycerin locsely info crates and taken by a trav:
eling chain through a chamber, where:

Snraving the Emptv Shells with Molten Parafiine.

They are packe:

tubs to the packing house, where they
are sealed so that the dynamiie ecan
nol absorh moisture by being dipped for
an instant in molten paraffin. They are
then placed in parafin-paper lined hoxes,
containing a small amount of sawdust for
a cughion, are weighed, and nailed up by
an automatic nailing machine which com-
Dletely fasiens the cover in twe opera-
tiong. From there the hoxes of powder
are taken to the magazine, which is mere-
Ty an unheated, barricaded storehouse sit-
lated on a broad-gauge spur for conven-
tence in shipping. This completes the
manufacture of dynamite, :

Since dynamite does not withstand the
action of water very well, it was long ago

THE COLORADO SCHOOL OF MINES MAGAZINE. 207

discovered that the addition of small
amounts of nitro coltton to the mixture
of nitroglycerin with various absorbents
produced a material somewhat similar to
;elly, This material resigts the action of
water exceedingly well and is known as
gelatin dynamite, Due to its nature, gela-
tin manufacture has to he carried on dif-
terently from that of dynamite. The ni-
troglycerin and dopes, prepared as out-
lined above, are taken to a gelatin mix-
ing machine which consists of a bronze
howl surrounded by a lead jacket con-
tairing warm water and two bronze pad-
dles used for kneading the dough-like
mixture. These hold from 500 to 600
pounds of the gelatin for each charge.
The mixed gelatin looks very much like
ordinary dough made from war flour, al-
though the taste may be somewhat dif-
ferent, Thisg is shoveled out into wooden

A Gelatin Mixing Machine.

hoxes by the wooden scoops, and
taken to a machine which by the action
of a worm forces this material through
nipples into parafiin-paper shells placed
directly underneath., This is known as
the gelatin machine or Schrader and is
necessary because such a sticky mixture
as gelatin cannot be handled through the
Hall machines mentioned above, The
rest of the operation of gelatin manufac-
ture, consisting of packing in boxes and
storage in magazines, is exactly the same
as that of dynamite. The manufacture
of dynamite ¢r gelatin may seem like a
very simple process, hut very close atten-
tion iz necessary at every stage. The
amount of moisture in the finished bprod-
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uet must be held at a minimum, due to
the serious effect water hag on the age-
ing and strengih of dynamite and gelatin,

The manulzcture of nitroglycerin ve-
quires the clogest supervision, not only
from the standpoint of danger, but also
to obtain the best results possible. The
fineness of the nitrate of ammonia and
nitrate of soda used in the dope is an
important factor, and also requires close
supervision. The pressure of the tamps
in the Hall machines determines the
density of the finished dynamite and also
determines the number of sticks that a
50-pound box will contain. All dynamite
angd gelatin is tested before shipment by
obtaining samples daily, and analyzing
these to determine the degree of accu-
racy with which the ingredients have
been employved.

EXPLOSIVES SERVICE FOR THE
ENGINEER.

By N. 8. Greensfelder, M2.*

To obtain the E.M. degree within the
allotted time reguires the study of num-
erous subjects in a relatively short period
of time. This most of us realize in look-
ing back to owr college days (few or
many, as the case may be).

In order to incorporate all of the
courges into the curriculum, it was neces-
sary to skim over many of the subjects,
which, had time permitted, could have
very profitably and preyperly heen delved
into deeper. Take, for example, the
subject of explosives. ‘The writer ve-
members his efforts expended in help-
ing to advance the tunnel nnder Mt Zion,
in this work the mysteries of the crimip-
ing cap, fuse, primers, drilling, lcading
and shooting a round of holes were duly
expounded. The technology of explos-
ives, however, was something that was
barely touched upon. either in the field
or lecture room. There was too much
else to learn.

Tt is hardly to be expecied, therefore,
that the mining engineer should possess
sufficient knowledge or data to efficiently
undertake blasting problems that arise in
praclice. And it is not necessary for
him to have this. At this stage, the man-
ufacturer of explogives should he con-
sulted, For example, the Hercules Pow-
der Company, with whose organization 1
am familiar, realize that “consulting ex-
plogive engineering service” is some-
thing due to the industries, which they
serve. 'The consumer, without cost or

o s U T N = S
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obligation, iz entitled to call upon thig
service department to assist him in soly:
ing his problems.

This company has established a cen
tral experimental station equipped with
the best personable equipment obtain
able. It maintains laboratories at each
of its plants, manned by trained chem:
ists who are at all times in touch with
the main station, where their work may
be verified or amplified. A departmen
at the Home Office, formerly known ag
the “Technical Department”, has s0 en
larged its activities and scope that it i
now properly designated as “The Servic
Division”. - Contact with the consumer i
usweally made through the Branch Offices
which are distributed all over the coun
try. Bach branch office is supplied with
one or more trained service men, in ad
dition to the regular sales force, whose
members are in most caseg themselves
well trained in explosives practice. "The
service man, however, gives his undi
vided attention to the needs of the oper
alor. His reports are referred to th
Service Divigion of the Main Office. 'Thi
Division cooperates with the Experimen:
tal Stations and laboratories, and con
sults them whenever necessary.

The consumer, or engineer, therefore,
has at his command a highly trained or
ganization of field men, chemists and ed
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where they are most likely to he usél
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+n ntharo
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Bibliography of Selected Articles§ on Electrical Precipi-

tation of Suspended Matter from Gases*
{In Appropriate Chronological Order.)
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ing., vol, 49, August, 1914, np. 540-560.
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E. A. {(Deals with feldspar as a sourc
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Trades Review, January 18, 1918, w
96, pp. 58-59.

Potash from Blast Furnaces. The Min
ing Magazine, London, vol. xviii, Ng
2, February, 1918, pp. 57-58 and 104-105
(Refers to a paper on the mannfacture
of potash in English iron blast farnace
read by Kenneih M. Chance before a
meeting of the Cleveland Inst. o
Engrs., held at Middleshbrough in Jan:
uary, 1918.)

Apphcatmn of the Cottteli Ploce‘%ses to

GENERAL.

Mineral Resources of the Belgian Congo.
By Sydney H. Ball and Millard K.
Shaler. (E. & M. J., October 23, 1920.}

The Belgian Congo presents a field of
vast resources and greal expansion. Al-
ready there are over 1,000 miles of rail-
roads. Hydroplanes are used for passén-
ger, mail and express service. The labor
is cheap, and work can be done at a low
cdost. However, as iz so often the case,
the natives are not disposed to work, and
labor shortage is a chronic cause of com-
plaint. Most of the high positions are
held by American engineers, and there is
great opportunity here for the young en-
gineer to obtain an executive position at
zood pay. R.W. P

MINERAL PRODUCTION CF COSTA
RICA.

The Mineral Production of Costa Rica
for 1919 as expressed by the statisties
of exportation was as follows:

Gold ...... ... e $1,557,473.00

sented by H, D. Eghert, a.L‘ the Milwau
kee Meeting of the American Foundry
men’s Asgsociation, October 7, 1918.
Cleaning Blast Furnace Gases by RElect
cal Precipitation, containing reprints of

. p : Silver .......... ... 21,456.00
artictes appearing in the Manufactur . ’
ers’ Record, Iron Age and Iron Trade MARGANEEE ...ooveevren 615, 978@
Review. Published by the Gellert E Total o $2 224 907.00

gineering Co., 1124 Widemer Bldg;

Philadelphia, Pa., March 15, 1919, This total amounts to a little less than

$1,600,000.00 U. 8. Currency.

3 These figures are given by the Bureau

of Statistics. 'The figures are short. The
Agnacate Mines alone produced angd ex-
ported more silver than the figure given
for total export. The figure for manga-
nese is the valne of 7,861 metric tons.
" More than 20,000 metfri¢c tons were ex-
. ported.

RED CROSS EXPEDITES WAR HISK
CLAIMS.

The Red Cross Home Service has heen
designated as the official clearing houge
for all soldiers’ inquiries regarding War
Risk Insurance. At a conference of o
ganizations co-operating with the Bureau
of War Risk Insurance, Director R. G
Cholmeley-Jores announced this plan to
aid former service men to facilitate ad:
justment of their allotment and allow:
ance accounts, compensation and cigims;
and re-instatement of lapsed or cancele
insurance.

Formerly the goldiers’ queries came o
various co-cperating organizations, resu
ing in much duplication of investigatio
Now all inquiries received by the various
organizations will he referred to the Red
Cross, checked against their records and
for warded to Washington,

MINING.

Fighting Mine Fires. (M. & S. Press,
Cctober 30, 1920.)
In combating a mine fire, the handling
. of the gas presents a much bigger prob-
¢ lem than the actual putting out of the
. fire. The chief causes of fires are:
1. Defective electrical equipment.
2, Tancendiarism or carclessness,
3. Spontaneous combustion.
Three principal gases are encountered:
. 1. Carbon monoxide, The presence of
. this gas can be detected by use of small
birds or mice.
2. Carbon Dioxide. Has no poisonous
effect on human system, hut is dangerous
. in that it replaces oxygen in the air.

TRADE NEWS.

The Denver Fire Clay Co. of Denver;
Colo., have recently izsued a new cat
logue on il shale equipment. FEvery one
interested in ¢il shale technology will be
inferested in this catalogue.

3. Sulfur Dioxide. Causes dizsagree-
able and irritating feeling in the throat.
RW. TP

Desert Prospecting. By Leroy A. Paimer.
(E. & M. J., October 30, 1920.)

Those interested in desert prespecting
may he interested in the various geologic
and topographic conditions characteristic
of arid regions. Disintegration of desert
rocks is Iargely due to the extreme tem-
perature changes. Erosion by elements
is  of considerable importance. Al-
though there are no perennial streams,
and the mean annual rainfall is low, the
precipitation on the. higher slopes from
year to year is considerable, and this pre-
cipitation may Dbe concentrated in a few
heavy storms, with consequent desert
floods, which exert tremendous force,
washing away great quantities of rock
and tearing huge gorges in the slopes.

R. W. P,

METALLURGY.

New Deoxidizers for Steel Manufacture.
By J. R. Gain. (C. & M. E., November
3, 1920,)

Manganese shortage experienced by
American steel manufacturers has led
to a co-operative investigation to select
some new deoxidizing alloys for trial in
steel manufacture. There iz not enough
high grade mangenese ore for the needs
of the steel industry, although there is
a considerable amount of ore which ean
be uvsed if necesgsary to make deoxidizers
containing legs than the 80 per cent ferro-
manganese preferred by steel manufac-
turers. Beventy-three deoxidizing alloys
have been found to be available. Thig is
reassuring. R. W, P,

The Blast Furhace Hearth. By Walter
Mathesius. (C. & M. E., November 3,
1920.)

Although the theory of Dblast furnace
process has received much attention,
little has Dbeen paid to furnace design.
To date most bhlast furnace design has
been the result of empirical development.
The practical furnace operator deserves
the credit for the progress made in ad-
vanced furnace design. This advance-
ment has been a logical one in the oper-
ator’s attempts to design a furnace which
will offer the least possible registance to
a rapid and uniformly regular descent of
the stock and at the same time permit
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the furnace gases to rise through this
gtock column with egually regular and
uniform velecity and distribution,

R. W. P.

An Improved Greaves-Etchells Electric
Furnace Installation. By Edw. T.
Moore. (C. & M. E., Octeber 27, 1920.)
The Halcomb Steel Co. has recently

placed in operation two 3-ton electric

furnaces of a new type, manufactured by

Hlectric Furnace Consiruction Co., of

Philadelphia. This installation features

independent regulation of the electrodes,

means for distributing surge over all pri-
mwary supply phases in._case of a short

circuit on one arc of an electrode, and a

means of checking short circuits and

surges. A very detailed account ig given
with numerous charts and diagrams.

R.W. P
OflL. )
Gasoline Cracking Processes. By Fred
W. Padgett. (C. & M. E., October 10,
1920.)

The large amount of gasoline Deing
used at the presgent time requires some
consideration of the methods by which
it is produced, and is the reason for the
varied experiments to increase its pro-
dvction. At the present time the methods
of production may be separated into five
general divisions, each division ineluding
many modifieations of the processes men-
tioned,

1. The Burton process depends upon
varorization of the crude oil under high
pressure and temperature,

2. The Greengtreet method iz hased

upon the mixing of the oil vapors and

steam.

3. The Aluminum Chloride process, in
which anhydrovs aluminum chloride is
heated and stivred in a still with the oil.
Only 15 per cent yield is obtained.

4. The Dubbs, Jenkins, and Bacon

methods are combinationg ot two or more
of the above.

5. The Cherry, Ellis and Coast pro-
cesses include principles not in any of
the above, but do involve similar appa-
ratas and the use of pressure. In the
Cherry process, a silent electric charge
ig used. In the second, air is mixed with
the fuel, and by the combustion of a por-
tion of the oil, the heat necessary for
cracking is generated. 'The third de-
pends upon the introduction of hot gases
and their confact with the oil spray.

) B W P
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18,

Thos. H. Allan hag decided te remain
n the Yukon this winter for the Forty
Mile Power and Dredging Co.

20,

Ernesto Olnelas and Miss Virginia Mo-
ran were married at Washington, D. C.,
on October 27th. They will reside in
Chihuahua City, Chihwahua, Mexico, Or-
nelas is Secretary of the Compania Min-
era de San Juan, 8. A, in the Santa Eu-
alia District.

Juan H. Serrano recently Tesigned as
sales engineer for the IngersobRand Co.,
and has accepted a position as geclogist
with the Huasteca Petroleum Co., Tam-

PERSONALS }

97,
Louis Cohen's address is 228 W. Irvin
ton Place, Denver, Colo.
‘98,
Orville R. Whitaker hag just letmned
to Denver from a trip to Mexwo
09,
Stuart 8. Bruce is now remdlng at-153
QOlive Street, Victoria, B. ., Canada.
06,
Thos. L. Chapman is iocated at 99
North Kingsley Drive, Los Angeles, Ca
Archibald L. Levy has legally change
his name to Archibald I.. Lynne. He
now residing at 445 Sheridan Road, Wi
netka, Illineis.
Walter D. Abel, recently of Macka
Idahe, has moved to 3897 Sacrament
Street, San Francigco, Calii.
07.
N, @. Corson, of Creede, Colorado, a
tended the recent convention of th
American Mining Congress.

" George (. Goodwin and Miss Gail TIam.
lton were mairried in St. Lowis on No-
After a short trip to New
. and Mrs., Goodwin will reside
at Fresne, Calif, where Mr. Goodwin is
engaged in the tent and awning business.

EX-MINES NOTES.
2.
V. ¢, Robbins has resigned his position

’09. with the Southern Anthracite Coal Min-
Robert I, Kirchman, of Silver it ng Co., to become senior mining engineer
New Mexico, attended the America; for the McAlester Fuel Co. at McAlester,

Mining Congress Convention, which wa
held in Denver during the week of N
vembher 15th to 20th. Kirchman is d
veloping a manganese-silver property a
Silver City.

’15.
James Ord is with the Burro Mountain
Copper Co, at Tyrone, New Mex.

10,

Samuel M. Soupcoff, consulting eng
neer to the Smelting Department of th
American Smelting and Refining Co
Salt Lake City, Utah, attended the Ame:
ican Mining Congress Convention in Den:
ver.

SCHOOL NEWS,

During the week of November 8th to

12th the following prominent men gave

addresses to the students on various top-

ics relating to the human element in

industry: )

Mr. Lichty, Vice-President of the Colo-

rado Fuel & Iron Co.

Robert TLinton, President of the North

Buite Copper Mining Co.

Frederick Rindge, Director of Indus-

trial Service Movement, New York,

G. F. Blessing, Dean of Engineering,

Swarthmore College, Pa.

Clarence Howard., President of the

Commonwealth Steel Co., St. Louis, Mo.

J. G. Rosebush, President of the Battén
Paper Co,, Appleton, Wis.

: John Frev, Kditor of the Iron Molders’

Journal, Cincinnati, Ohio.

C. J. Hicks, Executive Assigtant o the

President, Standard Oil Co of New Jer-

sey.

Dr. F. W. Gunsaulus, President of Ar-

mour Institute of Technology.

The meetings were well attended and

’14

Carl L. Xlatt and Miss Clara Coope
were married in Denver on Novembé
8th. After a short honeymoon th
couple will make their home in Blsbee
Arizona,
Karl I.. Koelker attended the Minin
Congress Convention in Denver. He i
engaged in zinec mining in the Pltche
District, Oklahoma.
Franlk J. Pittman is at Puyallup, Wash
"5,

P. I, McGuire is at Delta, Colorado, i
stalling sugar machinery for the Dor
Company. ) :
16,

Wayne A, Tarrod has been examinin
some mining properties in southern Ari
zZona. .
Walter N. Ralph has gone from M
renci, Arizona, to Tyrone, New Mexico
He iz with the Burro Mountain Coppe
oy

The speakers,
very eloquent and their appeals convine-
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.how or other

proved very instructive to the studenis. -
without excepiion, were
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1920 CONFERENGCE FOOTBALL
STANDING.
School Won Lost Tie
Aggies ... iiiian 4 [} 1
Bonlder ........... 3 0 2
CoCoiinnine 3 1 1
DU 1 T4 0
Mines ............ ] 5 0
Mines 6; D. U. 16.

1% was a sad and pathetic day for the
Mines when they journeyed to Broadway
Park to play “Ministers”; in fact, the
Jess said about the game the better. The
lone Mines score came about when Jor-
dan burled the pigskin to McGlone, who
got away for a touchdown. McGlone is
by no meang a ten-second man, but he
sure did clip the record in that thirty-five
yard run through the entire D, T. back-
field for a tonchdown. Jordan failed to
kick the goal. The first kalf ended with
the score 9 to 6. It was to he expecied
that the Mines wouid come back in the
gecond half stronger than ever, but some-
the necessary punch was
rongpicuons for its abgence,

The game evidently was a “freak”, for,
but two weeks later, the Mineg beat D, U,
in a practice game by four touchdowns,

The linenp follows:

MINES D. 1.
Mitchell ......... LE.............. 11t
MceGlone .........L.T........ Dickinson
Clough .......... L.G......... MWorrisey
Hyland .......... [ & FR Binesilver
Squires .......... RG....ivveennn Cohen
Gibbons ......... R.T... Hutchinson
Linderkolm CROEGLL K, McCauley
Poulin ........... QB ., McCauley
Robertgon ....... L.H......... Williams
Davig ....... ... RH.......... Mitchell
Jordan .......... FB........... Gibson

Bubstitutes for Mines—DBunte, Peete,
Miller, Farlow and Switt.

Officials—Shepordson, referee; DBans.
bach, umpire: Schaefer, head linesman.

Mines 0; Ceolorado U, 7.

In a sea of mrd the Ore Diggers and
Colorado 1. battled for sixty minutes
with the odds abovt even on general.play,
but the PBRoulderites came ouf with the
bizg end of the score of 7-0. The State
men proved to e the better mud-hens in
the first period and quickly rushed the
hall through the Mines territory for a
touchdown. This ended the scorine, al-
thongh the Mines geoal was threatened
gseveral times during the rest of the
game, but each time the Mines line held
tham £far Anwrne BEanlder annerentlv had
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nothing but straight line buecks, which
were ineffective. Thiz was notably true
in the final period, when Colorado had
the ball twice within the Mines 10-yard
line, first down, and failed to put it over.
In each instance they hit the line right
through center.

The heavy field gave little opportunity
to display anything of a startling nature.
Straight football featured the contest,
with now and then an attempt to make
something by the overhead route. Just
three forward passes were completed in
the hour of play, Mines getting two.

MecGlone played exeeptionally well at
full-back. This was his first game at that
position. His plunging was hard and
consistent, and twice he broke through
for long gains, once going fully thirty-
five yards. IHe was about the only man
that conld gain consistently for the Min-
ers. Defensively the Minesg team plaved
a strong game, holding well at critical
times. “Red” Mitchell and Robertson, at
right and left halt respectively, played
strong and consistently.

The line-up follows:

MINES COLORADO
Fislk ............. LE........... Noggle
Crawtord ........ L.T....... Zuckerman
Parkingon ....... L.G........ Thompson
Hyland ........... G, Vidal
Squires .......... RG......... Britzman
Gibhons ......... RT.......... Franklin
Linderholm ...... R.E....... I Brown
Jordan .......... QB........... Willard
Robertson ....... L.H.... Schrepferman
Mitchell ......... RH........... Starks
MeGlone ......... R Fulghum

Substitutes—Bunte, Houssels, Town-
send, Davis.
Officials—Crowley {referee), Bansbach

{umpire), Schaefer (head-linesman).

Mines 7; Colorado College 13.

The 1920 footbhall season was brought
to a clese on Thanksgiving Day when the
team journeved to Colorado Springs to
play the Tigers. In the first half the
team played steliar foothall. The half
closed with the Mines on the hig end of
the tally, Mines 7; C, C. 0.

In the second half the Miners appar-
ently thought for a time that they could
rest on their laurels, while C. ., went
into the period with thirteen men, includ-
ing the referee and the head linesman.

The Tigers in this pericd made two.

goals from placement and a tonchdown,
the game ending 13-7.

It was a great game. The Qre-Diggers
had eleven men playing their hardest
at all times of the game.
Mitehell and MeGlone were, without
doubt, the hest players of the Mines.

Bunte and’

PROFESSIONAL CARDS

Bunte punted and passed to perfection
Mitchell gained consistently on end runsg
while the manner in which Big Ma
bucked the line and handled nasses wa
beyond eriticism, :

The Ore-Diggers were penalized SV

BEEELER, HENRY C.
Mining Engineer.
229 Coronzdo Bldg.,
Denver, Colo.

"HAMMOND, JOHN HAYS
Mining Fngineer.
71 Bioadway,
New York,

eral times without apparent cause, whig
without doubt helped the Tizers matg
vially. One of the penalties which seemed
out of place was given because one g
the Mines players allowed his vocabulary
to run away with him. Evidently the ref

BURLINGAME, WALYER E.
Chemiat and Assayer.
1736-38 Lawrence Street,
Denver, Colo.

MILLIKEN, WILLIAM B. .
Mining Engineer and Metallurgist.
T09-10 Mining xchange Bldg,
Denver, Colo,

eree was afraid that the “dainty pinlke
shells” of the fair C. C. co-eds wounld b
offended.

Between the halves there was a grand
and glorious tangle. Hvidently the C. C
crowd figured that if they could no
beat the Miners on the gridiron, they
might bhe able to heat them in a freefor
all. *They did’nt. The big “Cop” hailing
from the Springs, who vreceived g
“shiner” in thke melee, will give full and
detailed account as to the prowess of the
“Ore Diggers” in this respect.

The Mines lineup follows:
Fiske. ....... L. E. Linderholm. .R.
Crawford ....L. T, Jordan ...... Q.
Parkinson ...L. G. Bunte ...... L,

BUTLER, . MONTAGUE

: Mining and Geological Bngineer,
Dean College of Mines and Engineer-
ing, University of Arizcona, 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, Macdonald & Co,
Mining Engineers, Butte, Mont.

MONTANA LAROREATORY CO.
E. E. BLUMENTHAL
Chemist and Assayer.
Phillipshurg, Mont,

H. N. STRONCE
Consulting Indnstrial Mamager.
Problems of Finance, Organization,
Production, Labor and Accounting.
743 Conway Rldg.,, Chicago, Il

TAYLOR, FRANK BE.
Geologist and Qi Expert.
Reports and Investigations.
Box 325, Casper, Wyo.

Hyland ........ C, Mitchell ... R,
Squires ..... R. G. McGlone ....F
Gibbons ..... R T DPUGAN, WILLIAM T.

Mines Freshmen 27; Sacred Heart 0, G_eneral Agent for Southern Califor-

. ) nig,
In one of the best foothall games Wif_‘, Columbian National Life Insurance
nessed this season, the School of Mines Company.

0ld Line, Low Cost Life Insurance,
Accident and Health Insurance,

716-718 Trust & Savings Bldg.,
Los Angeles, California.

Freshman eleven defeated the fast Sa
cred Heart College team by the score of
27 to 0. The Mines plunged down the
field Tour times {for touchdowns, and
thres times the goal was kicked. The

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

WOLFE, HARRY J.
Mining Engineer.
42 Droadway,
New York.

Mines had things their own way all
through the game, and although the
lighter Jesuiis played hard at every
stage, the “Fighting ¥Frosh” were too
much for them. Many of the freshmen
are up to varsity standard and the show:
ing they are making this year presages
excellent material for next year's varsity
eleven,

Gunardereé, Petru, Ldvingston, McWho
er, Cunningham, Jecusko and Fergusol
were the stellar men for the freshmen, :

Inter-Mural Baskethall,
The Inter-mural baslketball tournament,
will be held commencing December 6th,

The Betas, Kappa Sigs, S. A. H. and Sig:
ma Nn fraternities will be represented:

Office and Residence, Cor. 15th and
Ford BSireets

DR, PAUL MEYER
Physician
Phone Golden 21 Golden, Colorado

PATENTS

Send model or drawings for examination
and opinion as to patentability. Highest
References — Best Results — Promptuess
Asgured. Send, for free booklet.

WATSON E. COLEMAN, Patent Lawyer

624 F Street, N. W Washington, D. C.

ATGUST BERNINGHAUSEN, Proprietor
CITY TAILOR SHOP
Cleaning, Pressing and Repairing
Golden, Colorado

Office Hours: 9 to 12 a. m., 1 o § p. m.
Phone Golden 164W
DR. LESLIE C. ANDERSON
Dentist
Rooms 9 and 10, over Rubey Bank
Golden, Colorado

The Barhs, Latin Americans and Fres
men will also enter teams. :

Glaze hopes Lo uncover some new. ma-
terial by means of this tourney. Last
year the tournament was won by th
Barbs,

THE
J. H. LINDER HARDWARE CO.

Hardware, Plumbing, Heating
Golden, Colorado

Telephone Golden 72

CITY MEAT MARKET
1118 Washington Ave,
Meats, Figh, Poultry, Vegetables,
Butter and Hgezs—0Ovysters in Season



UNEXCELLED
LOCATION
AND

EQUIPMENT

rado.

training.

COLORADO SCHOOL OF MINES

GOLDEN, COLORADO

A State institution in which tuition is free to bona-fide residents of Colo-
Offers four-year courses in Metal Mining, Coal 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 Assocciation.

A well-equipped club and gymnasium provide social diversion and athletic
‘For further information address

THE REGISTRAR, COLORADO SCHOOL OF MINES, GOLDEN, COLORADO

HIGH
" STANDARD
OF
EXCELLENCE

Graduates gen-
employment gecured through'

THE GOODMAN

'LOW VEIN SHORTWALL MACHINE

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 203-8 tells about it.

Goodman Manufacturing Co., Chicago, Iil.

New York, Pittsburg, $t. Louis, Seattle,
Birmingham, (82)

Cincinnati, Benver,
Charteston, W. Va.

HAVE YOU A SET OF THESE?

A new reprint of the following is ready
for distribution:

“Notes on Fire Assaying,” by ¥, 'W.
Traphagen. A mannal of msethods of fire
assaying for gold, silver, platinum, tin
and lead ores. Price $1.00.

“Rapid Methods of Technical Analys
by Frand D. Aller, '92, Manual of stan
ard smelter laboratory methods used b
the American Smslting & Refining C
Price $1.00.

]

JEFFERSON COUNTY POWER
AND LIGHT CO.

Golden, Colorado

LUTHER HERTEL

Clothier and Furnisher
Sole Agents: Arrow Collars and Shirts
“SINCERITY” CLOTHHS
Golden, Oo]erado

DELICIOUS CANDIES.

To develop brain and muscle, we advis
all students of the Schont of Mines ic ea
food bought of The John Thompson Glocer
Stores Co. It can be relied on as beilg
bure, healthful and nourishing, and they sell
their goods cheaper than most of the storés:
in the State. They manufacture Candy, Io
Cream, Fancy Cakes and - Bakery- Goods,
squal to many high-toned caterers, and se.
at about half the other fellow's prices.

IFor social functiong, or for your best
girl—try their Chocolate Bon Bons, I¢
Cream and Bakery Goods, ’

All the eatables and drinkables for
Putch Lunch, Cigars, Tohaccos, ete,

N, Koenig, Pres. ‘W. H. Boiitho, Sec,

The KOENIG MERCANTILE CO,
STAPLE AND FANCY GROCERI!ES
Washington Ave and 12th St.

Golden 9
Golden 60 Golden, Colo.
Termg Strictly Cash and 30 Days.

Telephones:

Phone Golden 187
SOREN SORENSON

Staple and Fancy

Groceries
1214 Washington Ave.

DORR TRAY THICKENER

100 PERCENT INCREASE IN SETTLING CAPACITY

Qerwns iz
GO LI S AR
HEENR 4

Shxatd diorion (et v

In practically all cases where
the Tray has been added to the
Standard Thickener an increase
of 100 pereent in the settling ca-
pacity has resulted.

Comparatively small depth is re-
auired for the Tray and a major-
ity of the Standard Thickeners
now in use have sufficient depth
for the addition of at least omne
Tray.

Get acquainted with Dorr

Apparatus
THE DORR COMPANY
ENGINEERS
New York Denver London Mexico City




The
Roessler & Hasslacher
Chemical Company

709-717 S1XTH AVENUE
NEW YORK

Works: Perth Amboy, N. J.

CYANIDE OF SODIUM
96-987

CYANOGEN 5152 PER CENT

“CYANEGG”

SODIUM CYANIDE 96-98 PER CENT
IN EGG FORM, EACH EGG WEIGHING
ONE OUNCE

CYANOGEN 51-52 PER CENT

F. B. ROBINSON

HEADQUARTERS FOR SCHOOL OF MINES
BOOKS AND SUPPLIES

Subscriptions Taken to All Magazines and Periodicals

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 CITY

BELT CONVEYORS

HE Link-Belt Company is the recognized pioneer in the avt of
conveying materials, and our varions elevaiing and conveying
devices today represent the highest development of their respective types.

The helt conveyor is one of the Let our engineers give you the
oldest known conveying devices, henefit of their extensive experi-
and has a wide field of nsefulness.
This type of eonveyor ean be run
at relatively high speeds, is well
adapted for large capacities, and .
particularly for conveying long dis- elevators and conveyors,  Catalogs

ence in the selection of the right
equipment for the handling of your
material.  Wo make all types of

tances. sent on request.
LINK-BELT COMPANY
PHILADELPHIA ’ CHICAGO INDIANAPOLIS

Denver — Lindrooth-Shubart & Co., Boston Building

ELEVTORS AND CONVEYORS



A LIGHT, PORTABL'E AND EASILY
HANDLED COAL LOADING MACHINE

Bhowing haow coal iz brought to conveyor by means of a sccop pulled by a manila
rope wrapped around a capstan on the machine, .

38A Pit
Car Loader

weighs only one ton-—permanenlly mounted on Self-Propelling Truck. No Loading
or Unloading—>Motor and machinery are loecated in the center of the Canveyor over
the point where it is pivoted ta the truck. One man can, by bearing down on the
real end, tip up front end of machine sufticiently to allow it to eiear the track when
moving from place to place. .

AT R

For best results, the mine should be laid out
systematically with just enough loading ma-
- chines in each section

to keep one cutting

§ machine busy. For

7 ”/3’/ o EAG instance, Figure 1
T / shows a system of
ten rooms. In rooms

1 to & are loading ma-

74 |- chines; in rooms 6 to

i0 a Shortwall ma-

chine. Each room is

Inaded out in half a

Z shift—one gathering

“ Locomotive will han-

//// dle cars for the five

loading machines, if

fairly good sized cars
*are used.

9 e U
Ho T A
Figure 1—System of Mining suggested for adoption with
Coal Loading Machines.
The 38-4 Machine can be made for various heights—in making inguiry
be sure to give gauge of track, height of coal seam, height from bottom
to topfof radl, height from top of rail 4o top of car, and from top of car
te roof. -

The Jeffrey Manufacturing Co.

950 North Fourth Street, COLUMBUS, OHIO
Denver Office: First National Bank Building

1i-1-20.

MINES MEN TO MINES EMPLOYERS

And Preferred Service to Mines Men and Mines Employers Everywhere
WIRE or WRITE US REGARDING YOUR OPENINGS
Stating Requirements of Position and Salary Pald
We WIIl Report Upon Best Men Available Immediately

NoUAWANTREXPE

WE ARE EXPERTS IN OUR LIN!

B rmemsi DENVER.,
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At the Psychological Moment

T isn’t often that the right thing is produced
at precisely the right moment, but thig is the
case with the new Waugh “Nineiy” Drill.

JUST when the coal and metal mining indusiries
stand in greatest need of better machine tools and
the nation suffers from under-production these re-
markable little drills appear on the scene to help
solve the problem,

YOU'LL want “Nineties” in your mine because
they will speed up production heyond your expec-
tations. - Write for our new “Ninety” booklet {o-
day. It will interest you.

. ]@\‘:\\V%\”M Ol ' anuiachuing C.

DENVER, COLORADQG, . 8. A.

Branch Offices in all Important Mining Centers

“The Waugh Way Wing
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J. F. WeLeorN, President T. Aursrrus, Manager of Sales'.

The

Colorado Fuel and
Iron Company

MANUFACTURERS OF

BILLETS

SPLICE BARS, BAR IRO

MILD S8TEEL, TWISTED BARS FOR

AND CHANNELS

Fleld Fence, Poultry Netting,
Iron Plpe and Coke

PIG IRON, BLOOMS,

STEEL RAILS—ALL WEIGHTS—ANGLE AND

MENT, PIPE- BANDS, ANGLES

Track Spikes and Bolts, Wire Nalls, Cement-Coétad .
Nalls, Plain and Barb Wirs, Bale Ties, .

N

REINFORCE-

Casat

MINERS OF

Anthracite and Bituminous Cowis for
Domestic, Steam and Smithing Purposes

GENERAL OFFICES

Boston Building

Denver, Colo.
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