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

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

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

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

Catalogue and read the many fine points on “LONG-

LIFE™
Many mines yielding cop Ak SIGNIFICANT: The world's record for belt conveyed tonnage is
Inminim, sdlt ur Have el _ : held by “LONGLIFE.” From 1914 to 1918 in a Utah Copper

Mine ¢ “LONGLIFE” Belt carried 7,313,400 tons of ore at a cost
of less than twenty cents per thousand tons.

THE B. F. GOODRICH RUBBER COMPANY
Alkron, Ohio
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Unloading the 35-B Sheriwall Machine
from the Handi-Truck.

Rapid Cutter and a
Easy Machine to

The

Shortwall Mining Machine Equipped
with Self - Propelling Handi - Truck

With the Handi-Truck vyour ma-
chine runner can pick the hest spot
for unloading the machine. The
truck is provided with a tilting
frame mounted so that it can he
turned at any angle te the truck.

The _Haudi-'l"ruck means quicker
handling of machine when the gab

posts are set close to {he face.

chine can be unloaded and loaded
without interfering with the track
and ties.

3

Get the complete facts concerning the Jeffrey 35-B Short-
wall Coal Cutter and the Handi-Truck. Bulletin No. 241-H
has them. Worite for copy.

The Jeffrey Mfg. Co. 2o, U oot st

Denver Office: First National Bank Building

lies cloge io the face or where.

‘When making break-through, ma- -

he slogan—Safety First, gentlemen, is
mbolic of the efforts, the attainments,
@ idealism, the dream of the altruist,
ja cnlmination and outcome of gincere
d devoted work for the protection of
thers and answers the Biblical query:
m I my Dbrother’s keeper?’ and gives
mpetus to the Golden Rule *“Do. unto

Ewvolution.

H ages, from the earliest to the pres-
practiced self-preservation. Safety
“rst manifests itself in the form of mass
rotection in history, as the guarding of
al fires, the building of walls to with-
n¢ invasion, and so down the centu-
ics to the preseni, where we have on
sea the lifebelts, hoats and ratts, with
wireless to appeal for assistance, in
r gocial communities the highly effi-
nt fire, police and trafic departments,
nd in owr industries, organizations pro-
oting Safety First and Welfare Work,
afety First is in another senge the in-
lienable moral right of every individual,
pratection from danger emanating
m gources over which he has no con-
1,

Welfare work, on the other hand, can
be dismigsed from our minds, ag un-
cubtedly it is the solution of the great-
st question of the hour—how to allay
he present social unrest and eradicate

he Safety Movement is nhot of “an-
nt vintage,” it iz only within the last
ecade appreciable progress has Deen
jade and acknowledgment of the fact
hat accidents and catastrophies are not
ltogether happenstances. Preventative
easures have been inaugurated and are
ecelving the approval and cooperation
n every band. A few short years ago
e only protection afforded, in many in-
tistries, was what the statutes provided,
nd whiclh were the result of the public
ndignation over some horrible accident
‘ series of eatastrophies, thus ecompell-
lig cur legislative bodies to enact laws,
ften in opposition to the interests af-
ted, then trusting a repetition would
0t occur there, letting the matier rest.
Iow different now—legislation is sought
nd welcomed wlhich affords such protec-
ion, and efforts are constantly meeting
ith success, ordinances In civic com-
unities, and amendments to the mining

odes are frequent in many states.

Address hefore Colorado Metal Mining
issociation, Janunary 21, 0.
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“Highlights on Safety and Welfare””
By Charles S. Arthuf, 13

United. States Bureau of Mines.

With the formaticn of the Bureau of
Mines, the “Apostle of Safety’ of the
Mining TIndustry appeared, Dr. J. A.
Holmes, a martyr to the cause, who, as
we all know, contracted the dread mal-
ady and later died as a result of exposure
brought on by his devotion in perform-
ance of duties while attempting to rescue
entombed miners. Intellectual, spiritual
and intensely humane, a man of visions,
hut rational and practical; a man whose
virtues, attainments and self-sacrifice is
commemeoerated, I am proud fto say, by
this great state, which created the Joseph
A. Helmes Memorial Chair of Safety and
Efficiency at the Colorado  School of
Mines, and occupied by our worthy friend
and pioneer of Safety, Dr. J. C. Robherts.

The fundamental principles of Safely
First as expounded by Dr. Holmes have
revolutionized the gtatus of the moral ob-
ligation which hinds our mining social
structure, placing human life above ev-
ervthing, cementing our interest in the:
welfare of our fellow men, awakening our
dormant impulse to protect others, sus-
taining a sublime effort to concentrate
foreces which tend to reduce suffering,
misery and grief.

What is Life? Can it be replaced?

. What is misery—zgrief? Can they be

staunched or recompensed by a handful
of gold? Can a limb he replaced or fea-
tures remodeled? Such are the spiritual
and moral phases we must answer when
our doubts assail us, when a life is
snuffed, or limbs destroyed, where such
have been committed to our care.

The outcome of this great work by the
Buvean of Mines, now led by Hon. Van H.
Manning, has been the standardization of
methods pertaining to the rescue, treat-
ment and eare of entombed or disabled
miners, the promulgation of organization
for Safety and Welfare; research work
with reference to efficiency and safety of
powders; of noxious gases, where found,
how detected, deleterions effects, treat-
ment if overcome, ventilation, rock and
coal dust and their physical effecty and
results. Testing and approving of pow-
ders, res¢ue apparatus, mine lamps, fuses,
safety methods of mining, compilation of
statisties of the mining industry; the
winning of wranium for wmedicinal pur-
poses from the wminerals of carnotite,
pitchblende and vanadium ores, all in the
interest of Safety and for the protection
of man; and on the other hand, the com-
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mercial side of the industry has met with
sincere co-operation; many valuable proc-
esses have Dbeen evolved, among these,
one practically limited at the present
time to .our state—“extraction of oil from
shale”. In passing thus briefly, attention
should be called to the Cottrell Process
for treatment of smelter fumes, the
greatest innovation in the gmelting in-
dustry for ages.

Again,. the commercial production of
helium, that rare gas of which little ig
known, for the purpose of inflating diri-
gibles and balloons, which would make
them comparatively safe, ag helium ig
non-inflammahle. Results, gentlemen, we
can all point to with pride.

The field work of the Bureau vou are all
more or less familiar with—the ten cars,
with trained crews which travel periodi-
cally over the various distriets they pa-
- trol, subject to ecall in an emergency,
spending their time educating employees,
prineipally in the mining industry, in the
fundamentals of Safety First. The train-
ing so given in the rescue apparatus and
Firgt Aid is standardized g0 a man re-
celving training in West Virginia is a val-
uable adjunct in Colorado or elsewhere;
in an emergency such as a mine fire or

- explosion. Only men of good, sound phys-
ique are selected for this work. The First
Aid training gives a man a working
knowledge of the functions of the various
organs of the body; teaches a rough phys-
iology, the dangers of hemorrhage, infee-
tion, shock, and equips him with sufficient
knowledge to succor and relieve injured
persons with definite understanding of
the reason and how to apply remedies,
bandages and splints.

Classification.

From this introduction I will digress
and become more specific on Safety and
Wellare applied to mining; as the line
of demarkation between these is not well
defined they will be treated more or less
collectively. The subject, for clearness,
will he divided into the following:

First—Moral Applieation.

Second—Mechanical "Appliances, uges
and source of supply. .

Third—Finaneial Valie.

Fourth—Welfare Innovations and Prac-
tices.

The Moral Application of Safety First
is primarily the recognition that acci-
dents are largely preventable, that the
great human trait of carelegsness and in-
difference, and that measures must be
adopted that will bring realization to the
most ignorant that his life, and the lives
of others as well, are valuable and must
be protected. This must he accomplished
by measures which do not antagonize,

but appeal to that spark which every
possesses, and nurture that respect
men express in various ways.

It is true, many who follow the m
game are of rough and ready char,
as they often priq
men withal, reg
any instant to face any danger, iy
fake any task no matter how arduao
aid or rescue a threatened man, g
emplified by our valiant boys of the
ment of engineerg, mainly men fro
mines, who, as a non-combat suppor
the British at Vimy Ridge, accomplis
when they dropped their
grabbed guns from  the hands g
fallen and exacted terrific toll fro

we can truly call “Human Engineer-

Trip Through the Mine.

this article is fitled “high lights”,
1. not pause bhut will take a trip—a
‘trip, from ghaft house, to the work-
teast, passing through old workings
itopes oh the way; in this trip pro-
ating questions which are left unan-

“roughnecks”,
call themselves;

gine House: Are brakes in good or-
able well-piled, over-winding device
‘overnor in proper condition; is en-
v dependable? Are moving parts
lows Frame and Shaft Collar:
all into shaft?
tes and chaing enforced?
e wheel well oiled and frame well
When was the last time stays
olts were tightened?

Are rules relating

Bafety Tirst is to be best effocte
taking advantage of the means
and the application of personal in

Skip or Cage
and sympathy by those in charge of

Are men aflorded proper
Are Hghts ex-
men are hoisted or
ved? A burn from a carbide light or
le, while insignificant in itself, has
d many a death by the involuntary
ing and movement of the recipient,
causing him to strike againgt the
When were safety dogs last
ed? Is the thimble or socket rusted?
3 “FInmble Hook® well oiled?
plates clean; do chutes protrude;
il heads sticking out; is the bonnet

) ction while riding?

First, clean house—put yourself
cord with the safety movement and
put into practice those features
appeal in the moral sense.
the greatest of all; convince those
work with you of the soundness ¢
principle and demand allegiance a;
herence to Safety First from all,
all men instruected in the hazards of
particular occupation—especially ne
Use the bulletin boar
National Safety Council supplies legs
dealing with every conceivable aceid
at a nominal rate. :
facts pertaining to your own prob
Hang up a suggestion box and &%
thogse who tender valuable inform
Many a seeming difficulty has
solved by listening to the suggestio
Put a premium on s
issue a set of rules compatible with'
ing conditions and enforce them.

Organize your men and get togeth
this subject; have regular inspeeti
the working places by a committe
You will marvel at the s
of powder, drill steel, air pipe, odd
ends, ever in demand, which thesé
spections will reveal and put back:

Is the Mining Code
and of indestruetible material?
he flash and skip signals arranged
ctric shock is’ impossible or can be
Are gates in proper position?
utes regarding crowding oheyed?
hey sufficiently lighted. Are First
aterials available?

Are motors in good
ftion, rails honded, sufficient gpace
veen car and walls to pass in safety;
shelter holes provided, trolley wire
Are lights and gongs
Lo warn empioyees?

How abeut the air; is the
i content such that men are ahle
ork with maximum efAciency?. Arve
doorg present in case of fire?
ture added if mine is dry?

ilet Tacilities:

Post features

Provide for training in First Aid, a
pogsible in Mine Rescue work, a
present that a car
lamp or candie snuff will set tim
afire, or men will stray into old W
ings where the air is depleted by oxi
tion of the timbers and walls, or ex
from crevices, or be overcome by
generated by blasting,

Safety literature is replete with
findings of physiologisty, analysisis:
pathologists, dealing with all phasg

Are they sanitary,
cient, and when last cleaned?
e an objectionable odor in the air?

danger ig ever

ad by lack of sanitation.
derground Powder Magazines:
Are caps and powder
Are hoxes opened by
gad, an old file, or are copper chis-
How transported—

I wedges used?
0xX and hoisted dy rope to the stopes
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and raised or carried in sacks provided
for that purpose? Have they danger
signs posied on them? Is smoking
allowed ?

Caps and Fuse: How cut and crimped,
by teeth, knife, or by a proper crimper?
“A Pite for speed may mean the loss of
many a feed.” Is fuse used fo suspend
pipe lines, for belts, and other odd jobg?

Signs:  Are direction signs posted,
danger and caution signs in place where
dangers exist?

Old Workings: Are these railed off?
Are men allowed to wander at will
through them?

Chutes: Do they protrude too far?
Ave nails used for holding bars? Do men
climb up them under the ore to ioose
them? Ayve pasters and shots provided
with gufficient fuse?

Raiges: Ig steel thrown down? Are
the ladders overhanging? Are they
staggered? Are caution signg posted?
Are they railed off or covered by doors?
What rules are in effect regarding the
cloging or replacing of guards or chains?
If nsed as an ore chute, are grizzlies so
spaced that a man could fall throngh?

Stopes: Are two means of entrance
provided? Kept open? Is Joose rock
picked down? Is timher kept up to rea-
solable distance compared with progress
of breaking ground? Is the ore pulled too
rapidly? Are stopes pulled with men
working above chutes? Is the afr tight?

Crosgscuts, Drifts and Breast: Are air
lines secure? Is the set-up of the ma-
chine drill secure? ¥Has the machine man
picked down? Arc there any miss-fires?
How do the new holes point if such i the
case? Is the ground loose requiring tim-
ber?

Blasting: Are fuses cut sufficient
length? Are the shots counted? Migs-
fires reported and recorded? Shot again

- —how—what time has elapsed since last

shooting ? .

In shaft sinking: How blasted, by
electric delay detonators or by fuse? Ave
exceptional caution rules in effect with
regard to shaft firing? Tngineer prop-
erly warned? N

Powder: FHow famped? By any oid
thing or by wooden sticks, or copper-
headed hars?

These questions are just a sample of
the myriad of such that could be asked
and should be part of the training and
observation of every mining official. It
is mot the big deeds thal make Safety
First successful; it is observing the lit-
tle minute common-place features of the
day’s work and assuming an attitude not
of familiarity or fraternizing, but one of
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interest in the welfare of your men, and

such efforts are repaid in many ways.

Mechanical Appliances, and Uses, Com-
mevrcial Firms.

Under this head come the various ap-
pliances as indicated heretofore—on the
engine, cable, shaft stations, powder mag-
azines, which without proper education in
their use are worthless and are signposts
of carelessness and inefficiency.

Signg, to my mind, fill a whole volume
and are heeded where often a spoken
word is disregarded. Those of standard
make are in recognized colors of safety—
green for safety with white lettering, for
danger a white lettering on red field;
blue and yellow for caution. In this re-
gard all industries owe much to a local
concern, which was started by Mr. Stone-
house with one man, one sign, one rcom
and no money, seven years ago. Today
his sighs are the accepted standard. Over
five thougand signg in different languages
~are supplied to concerns all over the
world, This is the result of the persever-
ance and faith of this pioneer of the
great awakening which has manifested
itself in the Safety Movement, Time
will not permit an effacious explanation
of the varicus uses of signs and tags, but
one has only to visit a biz plant where
safety and efficiency are in vogue, to wit-
ness the inestimable value, where hroken
power or steam lines are tagged, and real-
ize the difficulty to throw a switch or
turn a valve carelessly,

HWvery mine or mining community
shpuid have breathing apparatus avail-
able, in advent of fire or presence of
gases, as touched on heretofore, we never
know when a calamity may overtake us.
The adopted breathing apparatus for mine
recovery on the market are all similar
in principle; a supply of oxygen under
pressure, reduced through valves, a cart-
ridge or quantity of caustic soda to ab-
sorb the carbon dioxide and animal mat-
ter, so arranged as to make a complete
cirenit, self-contained, with no communi-
cation with the outside air, and differing
only in construction and volume of air
supply. The first machine in the field
was the Draeger, then the Westphalia,
both CGerman; Tluess, the English ma-
chine, and the last the Gibbs machine—
American—and approved by the T, 8.
Bureau of Mines.

Tike Mr. Stonehouse with his signs, T
wish to call attention to the commercial
side and name The Mine Safety Appli-
ance Company of Pittsburgh, represented
by Messrs. Jones & Riggs in this terri-
tory. This concern started small, but
today is supplying the safety reguire-
ments of mines with the Hdison lamp,

Gibbs Apparatus, First Aid Mater developing the safety work in Colo-

goggles and dozens of kindred safety
terials and devices, and are the pre
men in the commercial field of gaf
Strong, Kennard & Nuitt of Clevels
have not yet entered the mining fie]y
all phases, but nevertheless is comp
of live wires who are developing rapig
and adding materially new safety
equipment. 'The Pacific Coast hasg-
lard of San Francisco and H. H. Sand;
son of Seattle, These concerns deal p
cipally with the mines. Goggles, asbest;
gloves and clothing, fire extingnishs
and fire fighting equipment, and pl;
ground apparatus are other items in
category of what may he said to
mechanical, as they are without po
to move, and intelligent endeavor
often be used in their adoption,

sperience rating is another phase
ereby tvesults obtained from Safety
practices are recognized and based
he ratio of losses against payroll—
dit given when warranted; thas we
a fixed rate with an adjustment once
ar.

the other hand, under a merii rat-
‘plan, we have a fixed bage rate frem
ch the rvate applied against payroll
e delermination of premium, fluctu-
either up or down, based on actual
ting conditions as reported by ingpec-

ecent application of experience rating
Utah mine payrolls are amaging in
from twenty to fifty percent reduc-
:of premiom wag obtained,
] . iproximately $7,063.00 annual
Financial Value. It)lis a COHCGI‘E for rating undé)?ytr]fjl;
Heretofore I have spoken of the spi '
ual and moral sides of Safety First, a
now 1 take up the question of the
saic dollar. Al can recall some accid
where, if preventive measures had be
taken, a fire would not have occurred;
life or number of lives would not hx
been lost, a mine lost or burned, a sk
dropped, & man electrocuted, blaste
back or limbs broken. A prevental
gerious accident, costs more than all
safety, first aid materials, signg, resug
tation devices or rescue apparatus woi
ever cost, and the money expended go
forever. Safeiy First, when correctly:
plied, pays returns which money is
able to purchase, the Ioyvalty, the mors
which hag no relation to the wage gi
is uppermost; efficiency is promoted ag
is only human to respond to kindnes
when secure in the knowledge oth
have your welfare at heart.

/hy ot obtain this for Coloradoe mines
millg?

-'few_ vears of reduced premiums will
: orlmstalla.tion and upkeep on all de-
8, 81gns and equipment necessary, Ig
orth while? '
Welfare.

hig term is generaliy applied to the
le of a community, and ig best ex-
lified in Colorado by the Rockefeller
ré in vogue in the Southern Coal
8.
ommunity Work, Visiting Nurses,
ics and Dispensaries are one group.
liools for the education of foreigners,
rtunity schools, meetings for training
irst Aid, lectures on Safety Methods
Practices form another.
[nsurances.
Bignket Accident Insurance: A term
ied to compensation paid injured em-
oyes, from date of accident, or waiting
tiod until compensation falls due.
oup Life Insurance: Wherein an em-
ee is given a policy for his beneficiary
ependents, for a stated amount of
life insurance, free of charge while
he company employ, in addition to
pensation if accidentally killed, and
eath from sickness occurs, provides
family or dependents with sufficient
ids to take care of the immediate fu-

Insurance.

Fire insurance is good business and
considered necessary as an anchor
leeward, Safety First is practiced und
the head of Fire Prevention, in constra
tion, protection feaiures incorporated ¢
the posting of general instructions reg
ing carelegs practices. Compensation
surance is compulsory and all here":
familiar with the history of its adve
This is another assurance to the in
vidual of recompense in case of accide

With the probability of a Merit Rat
Schedule for Metal Mines, on which
understand a committee is working,
features pointed out in the preceding 8
tions will bear a strong relation fo
rate which Will apply in determining
premium. Should this he adopted;
great impetus will be given, further

oth of these have features which tend

crease the loyalty, reduce the labor
nover, produce contented workmen
d. climinate the abagement of request-
charity.

ect Features Applying to the Wines
Are:
First Aid or Emergency Hospital,
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equipped with suitable furniture, medi-
cines, instruments, resugcitating devices
and heds, so in extreme emergency cases
the doctor may operate without transfer-
ring the patient further.

Rescue Station with five or more gets
of.apparatus, with supplies, testing, re-
pal.ring and operating equipment and
trained crews subject to call at any time,

Change houses, with individual Iockers
and suspension cords for drying'clothes,
basins, showers and towels. Reading
and recreation rooms—a supply of cur-
rent literature, a place for congregation,
a circulating library supplying the educa-
tional hooks desired. 'This eliminates to
a greal degree the general unrest which
is present when men congregate and talk
over their grievances, fancied or real.

Playgrounds and equipment and ball
ﬁelds.are essential as healthful outdoor
exercise is obtainable and also it keeps
the children oceupied and away from the
dangers around the mine property.

Results in the West,

In closing, I might point to the success-
ful safety work of the Arizona State Bu-
reau of Mines and suggest that this in-
stitution and its methods be investigated.
The Phelps - Dodge Corporation has
adopted many of the plans this bureau
outlined, and today is making Safety
First a prerequisite to advancement
among foremen by written examination
on safe practices and dangers encoun-
tered in their work. The Anaconda Min-
ing Company is now reaping the benefit
of its constant efforts over a number of
years in promoting this Safety Movement
ably led by Mr, C. W. Goodale.

TRANSPORTATION IN PALESTINE.

Crossing the Dead Sea proved no easy
task in a land where commerce is at a
s’gandstill and transportation facilities are
virteally nil. A Red Cross engineer who
recently returned from Palestine tells
how it was done: :

“Tt was necessary to carry a hoat from
Jaffa, on the seacoast, to Jerusalem in
order to cross the Dead Sea to Jericho
Fo get grain to take back to Jaffa. Thig
Jjourney of something meore than 120

‘miles was over an almost impagsable

terrain, some of it lowland, hundreds of
feet below sea level, and much of it
rugged, mountainous country. The Dead
Sea itself is ome thousand feet helow
sea level,

_“This is typical of transport difficul-
ties all over Palestine
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Lacing of Belts
By E. J. Black®

Transmission belts, like delicate ma-
chinery, must be given proper care if the
user expects them to give good service.
This is such a self-evident truism that
it would seem hLardly worth repeating,
and yet it is overlooked repeatedly, Belts
whieh should be good for years of contin-
ued service are subjected to abuses which
soon render them useless, and in many
cagses the manufacturer is bhlamed for
Having put out a defective product, when
in reality the Dhelt was faultless.

Unjustified claims for adjustments on
injured belts are made frequently by dis-
eruntled users. ¥very manufacturer can
cite dozens of cases.

Recently the Diamond Rubber Com-
pany wag asked to make an adjustment

~on a belt which had been torn along the

length of the belt for several yards at
either end. The user was vehement in
hig elaimg that the belf was defective,
but when an examination of the belt was
made, it was clearly shown that the only
cause for the injury was impreper lacing.
The holes for the lacing had heen
punched haphazardly and with no regard
for providing an even strain on the belt
The result was fhat when it was put in
use, it ripped apart, and the helt was
practically rained.

Improper lacing is probably the most
common mistake which users make, and
yet it is the one which causes the most

seriong trouble, often completely nulkfy-

ing all the Emowledge and slkill which the
manufacturer nsed in making it. There
is no excuse for ruining a geod belt in
this way. By ohsgerving the following
simple rules, the helt will give the best
gervice of which it is capabile:

{1) Cut the ends of the belt absolutely
sguare. Do not depend upon your eye or
nge and ordinary rule. If the end is
glanted in the least degree, the pull will
come all upon one sgide of the beit and
the congequences are like to be disas-
trous. .

(2) Make the holes as small as practi-
cable. Use an awl rather than a punch
whenever possible.

(3} Leave a sufficient margin at the
edge of the belt without holes so as to
nol impair its strength. In helts two
inches wide to 6 inches the holes should
not be nearer to the edge than ls-inch, in
belts 6 inches to 12 inches wide not nar-
rower than 5-inch, and belts 12 inches to
18 inches wide not narrower than %-inch,

% Tviateend Rulher o Ine. Akron, Ohio.

#ected by lengthening the distance be-
ween pulley centers, increasing the
idth of the pulley face, or by changing
¢ arrangement of a vertical helt so as
to.give a certain degree of slant.

The factors which are under the belt
an's control are these:

‘(1) The kind of belling to be used—
¢h as rubber, leather, canvas, etc.; (2)
he glade—whether cheap, medium or
# grade; and (3} The weight of the
helt—such as 4 or 6 ply, single or double.
n determining the kind of belting tc
o wsed, the merits of rubber Dhelting
onld receive full congideration. It is
onomical in first cost, extremely effi-
nt in service, and frequently outlasts
ither constructions. On the other hand,
places where constant contact with oil
‘unavoidalle, a rubber belt will not givé
d service. ‘The constant use of shift-

(4) Make two rows of holes, in paraj
lines straight across the width of th
helt, and stagger the holes, so that i
strain comes upon different portion
the bhelt. :

(5) Re sure that the holes in the ¢
ends to be joined match exactly. Oth
wise there will be a “jog” in the Delt, g
this is likely to result in tearing the b
lengthwise.

(B} Use flexible lacing, heing careful
have it proportionate to the size of f
belt. A heavy lacing is likely to ¢
trounble. :
- {7) In lacing the belt, make the pul}
side as smooth ag posgible, Rough plag
anrd ends should be turned away [1‘0131
pulley.

(8) In using metfal .fagteners, sels
those which place the strain on fh
lengthwise strands of the belt. The crg
wise strands are not as sirong as thy
which run lengthwise.

Besides improper
many other abuses which cut down ft
life of helts. Shafting that is ount of Ii
may cause an undue sirain upon the hi
and make it ran off the pulley. 0Oil m
be allowed to drip upen the belt and 7
it. The belt may be applied with an i
tial tension so great as to produce an
necegsary strain,

Many complaints regarding unsatist
tory belt performance ean be traced;
the fact that the wrong belt was used:
the job. No matter how good a bhelt:
or how good treatment it receives, it w
fail to give satisfactory service if 1l
adapted for the use to which it is put

In deciding upon the right belt for a
particular installation, there are eig
factors to be considered: (1) distan
Letween pulley centers; (2) diameter
the pulleys: (3) width of the pnile
(4) use of idlers, cone pulleys, quart
turn, half turn, ete.; (5) speed; (G) hord
power to be transmitted; (7) load jer
or constant, and (8) conditions suc
contact with moisture, oil or other (}eter
crating infiuences,

Over these factors the belt man us
ally hag little or no control. TIis probl
ig to take the conditions ag he finds them
and apply a belt that will give the bi
service possible under the circumstance
Yet he may sometimes perform a
gservice by calling atteniion to a faull;
arrangement, when the conditions
such that the fault may be correctd
Real economies may sometimes

lacing, there .ar.

.

he right and wrong way of lacing helis
shown in this photograph. The top and
ttom views show a belt which has Dbeen
opecrly Jlaced. The holes were punchedl
evenly and the lacing was done smoothly,
aving no loose ends which might catch
ard injure the belt, The middle view shows
8. belt improperly laced. The holes were
Dunched in some ingtances so close together
that the laciugs tore through., A belt laced
e this cannot be expected to give the
Maximum amount of service,
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In deeciding upon the righi grade for a
particular installation, the points to be
especially considered are the size of the
pulleys, the presence of idlers or other
nnesual econditions, and the speed. Small
pulleys, operated at high speed, necessi-
tate a high quality belt. The reason for
this is the internal wear bhetween the
various plies of fabrie, and even between
the fibers in each ply, as the belt rounds
the pulley. A high-grade rubber friction
is the Dbest possible protection against
thig internal wear, because it protects
each fiber with an elastic coating which
remains uninjured and which indeed re-
taing its life and elasticity longer when
in use than when lying idle.

In this connection, it should never he
forgotten that the value of a particular
yubber friction cannot be determined
merely by the test showing “pounds pull”,

Thig phetograph shows a belt which was
returned to the manufacturer bv the uger.
It was torn along the length for several
yvards at either end and the user asked the
manulfacturer for an adjustment, asscrting
that the bhelt was defective. An examina-
tion showed that the only cavse for the
injury was improper lacing. “The holes
were punched haphazardly, aud when the
Lelt was put in use the strain wpon it was
divided so unevenly that it ripped.
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Method of Mining Coal Without Powder
By D. Vance Sickman, B.S., E.E.
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If the plies were fastened together with ply can be determined by consulting ]
glue, this test would show a very high table of horse power and plies given
grade belt, but we all know that such a this page. To illustrate, if you haw
belt' could not give service. pulley whose face is 13 inches wide, opg

The most valuable property of ruhber ated at a speed of 4,000 ft. per minug

SV . N \ . th a miximum load of 100 H. P,
friction is that intangible guality ecalled wi yp
“life”. There is no known test for this will find Ly referring to the table tha

) A ! 12-inch 5-ply belt operating at 4,000

but length of service. per minute will transmit 109 H. P, :

In gpecifying the proper ply for the in-  you will specify accordingly. In specif
stallation, the determining factors are ing the ply, it must also be remember
the size of the pulleys, width of the belt, that the greatest number of plies to.j
speed, and the horse power to Le deliv- used on a 12inch pulley is four, on ;g
ered. The belt itsell should be at least 18-inch pulley five piies, and a 30-in
one inch less in width than the face of pulley 6 plies, 40-inch 7 plies, and 48-i1;
the pulley. With this in mind, the proper 8 plies.

rt 11— {(Concluded from May Issue.) serted in holes bored infto the face of
: . . the coal:

W and .Why This Process is a 'Succe?s. {A) Consider Veins Five to Seven Feet
ver since coal has been mined, in- in Thickness.

torg have endeavored to perfect a
em of mining without powder. Many
os of nrechanical wedges, expanding
g, etc,, have been developed ang tried
. In every instance these expanding
ices have Dbeen applied in the same
ner as powder-—that is, hy driiling a
into the face of the coal and insert-
the wedge, or sxpanding Dhar, in the
e deneral manner as the powder
rge. In attempting to break down
1 in this manner there are a number
gserious difliculiies to be met, two of

To shear this thickness at the ribs,
and otherwise break it down efficiently,
requires an expanhding force, in the hy-
dranlic har, of not less than 600,000 1bs,,
and in general this force should he 800,
000 pounds. Teo develop forces of this
magnitude, in a round bar of proper
length, the bar cannct be less than five
(5”) inches in diameter and should be
five and three-eights (5%") inches in
diameter. 'The pistons in thig bar must
be ellipsoidal in shape in order to get
sufficient piston area i{o develop these

TABLE FOR FINDING THE HORSEPOWER OF A BELT

Speed in Feet Per Minute.
Width Ply 200 500 1000 1500 2000 2500 3000 2500 4000 4500 5000  5EOO
4" 4 145 364 727 109 145 182 21.8 254 29.0 327 264 400

5 182 455 91 136 182 227 278 318 364 400 464 : ch, at least, make this method of ap- . g
B 218 5ds 100 164 S 25 a8 3 455 490 505 600 ation impractical, commercially. One  forces, at any veasonabic water pressute,
. ’ . : : g : : . . : 54 0.0 these is a mechanical difficulty, and 2id also to prevent indentation, as the
5" 4 182 455 91 136 18.2 227 27.3 318 36.4 409 454  50.0 ‘other a purely scientific one, in that Distons are expanded. This necessitates
F 227 568 114 171 22.8 284 341 398 455 511 56.8 625 forces exerted by any type, or form, 33‘3&2&3‘ a];fllewilfﬂ ‘t’ﬁzefs' Sttt '

§ 2.73 683 13.6 205 9 341 ) ] Ed. . . xpanding device applied in this man- - ; ’ n g . :

o o aaa 05 a7 . 41.0 478 545 614 682 750 cannot possibly produce effective and &reat many mechanical difficulties are en.
. 45 109 164 21.8 273 328 382 436 49.0 545 600 isfactory results, They are theoreti- cOuntered, requiring a very heavy, cum-
5 2.73 6.83 126 20,5 27.2 341 41.0 47.8 545 614 68.2 750 ifly and practically, improperly applied, bersome, drilling outfit, and special tubu-
6 328 818 164 246 328 409 491 57.3 655 737 818 90.0 over ten years the writer expert ltal' type f;“gfs-e ;;elgiﬁgmiﬁgr Inore than

g 4 291 oY 14 91, 1. ted with round type hydraulic ex- w0 year ng 3
L .27 145 § 291. 36.4 437 510 582 655 727 800 ding bars inserted into round holes, of every type and doscription, it was
364 9.1 182 273 364 455 546 63.6 727 $19 910 100.0 i eving thal some type of bar could be found impossible to drill holes of this
6 437 105 218 827 436 545 655 76.4 -87.3 983 109.0 1200 1 cessfully applied in this manner. He dlameter, thus making the use of a bar
107 4 364 91 182 273 364 455 546 63.6 727 SLY  9LO 1000 1 eveloped and built sic different types of ihis siwe, ‘l’s‘m;rf)‘féf;?élli ;ﬁ%‘:ﬁfﬂ"}g
55 4 92 1 ) . ; ars, each one being an improvement 15 81z |l . :
g ;i; g ¢ 7 342 455 66.9 683 795 91.0 1022 1140 1250 1 desizn and operating characteristios A bar of less diameter must be ‘used
46 13 73 409 B45 68.2 818 955 109.0 122.6 1364 150.0 1 r former models, until the last type of and further experimenting developed
12”7 5 546 360 27.3 409 545 68.2 SLE 955 109.0 122.6 136.4 150.0 1 “ fulfilled every requirement, mechani- that holes 4 inches in diameter were as
6 655 165 327 491 655 &L7 08.2 114.4 1309 147.0 1635 180.0 1 lly, of & bar to be used In this mamor. lﬁi‘zgelgfm‘;l‘};gd e dillled, and oven ttis

147 - 8 true tha is last type of bar did 8l X 4 3 i
4 5 636 159 318 ;%7.7 63.6 795 955 1114 127.2 1430 159.0 1750 1 e coal; in fact, under favorable con. drill outft and the speed at which the
6 764 191 882 7.3 764 955 1146 133.8 152.8 172.0 19L.0 210.0 2 tions, it, at times, produced very satis- holes can be drilled, makes it doubtfnl
16" 6 8.73 21.8 436 6565 87.3 109.0 131.0 152.7 174.6 196.5 218.0 2400 242 ctory Tesults, and gave evidence of he- that even this size hole is commercially
8 11.63 29.1 582 87.3 1163 1453 174.6 203.5 232.6 262.0 290.6 320.0 ming a commorclal success,  The years g“ssgb‘e- A d“d““;g] “““(iit that has
18" . . xperimenting, however, with this type 0 0e sel up an aken down every
8 g 13'82 245 451 78T 9321228 1474 1718 196.4 221.0  245.6 2700 ar finally demonstrated that it could (ime a hole is drilled .involves the hard-
09 32,7 654 983 130.9 163.4 196.6 220.0 261.8 284.0  326.8 370.0 be made commercially practical. It est kind of labor and an encrmous loss
20" 6 10.% 273 545 81.8 109.0 136.5 163.6 191.0 218.0 245.6 273.0 300.0 d: prove, however, that sufficient foree of time. In fact, any type of bar requir-
8 145 86.4 72.7 1090 146.5 181.9 218.0 254.5 291.0 327.7 363.8 400.0 ?,be de"ewlﬂt"d EY hfdl‘ﬁﬂlic pressure  ing tll?e d‘”t”””g. ?;f ]{110195 even 31/5 inches
» o 115 manner to break the coal down In «dlameter Introduces almos msur-
24 613.09 32.7 654  98.3 1309 163.4 196.6 229.0 261.8 204.0 326.8 370.0 lickly and efficiently, and that the gen- mountable difficulties. Also, in reducing
8 17.4 436 872 130.8 174.4 218.0 261.6 305.0 348.8 392.0 436.0 480.0 al theory of the application. of such the diameter of the bar, the exertive
30~ 6 163 408 816 1224 163.2 204,3 245.0 286.0 326.4 3680 408.6 4500 reces would produce phenomenally sug- forces are likewise very rapidly de-
g 21.8  54.6 1009 163.8 218.0 272. 227.6 382.0 436.0 492.0 545.6 600.0 ssful results, if the force were properly creased, so that, with a bar 4 inches

plied, and the mechanical difficulties in diameter, less coal can be broken with
he method of application pvercome, each application than with a. 5-inch bar,
Briefly stated, and without going inte and this results in having to drill more
8 details of former experiments and Tholes to mine a given tonnage. The net
-42" 8 30,5 764, 1527 229.2 305.4 3820 458.4 535.0 610.8 687.0 764.0 840.0 sts, the results have established the result in practice would be that fully

10 38.2 8456 1509 2865 382.0 478.0 573.0 668.0 7640 860.0 956.0 1050.0 114 HNowing general facts, and the commer- twice as many holes would have to bhe
48" 8 349 873 1745 261.9 345.0 437.0 523.8 612.0 698.0 786.0 874.0 960.0 1047, al limitations, relative to .the uge of drilled, if a 31 or 4inch bar were used,

10 43.6 109.0 218.0 327.0 436.0 546.0 654.0 764.0 872.0 932.0 1092.0 1200.0 13 und type hydraulic expanding bars, in- ag would be required for a 5-inch bar,

30" 10 273 68.2 1364 204.6 273.0 341.0 409.2 477.4 546.0 614.0 682.0 7500
36" 8 26.2 656 131.0 196.5 262.0 327.5 393.0 458.0 524.0 589.0 655.0 720.0
i0 32.7 818 163.6 24b.4 327.2 409.0 490.8 573.0 654.4 737.0 818.0 900.0



944 THE COLORADQ SCHOOL OF MINES MAGAZINE,

and thus the difficulties of the drilling
probiem multiply, Also with bars devel-
oping inadeguate force to mine the coal
eftectively, the results are less uniferm
and often the “shot” proves an entire
failure. Furthermore, in bars of small
diameter, unless reaction type pistons
are used, the internal reactions and
stresses are so great that they distort,
bend and twist the bar to such an extent
as to make it inoperative, if the bar is
supplied with water at sufficiently high
encugh pressure to develop forces any:
where near adequate, HEven with reac-
tion {ype pistons, a small round bar must
be very carvetully designed to be opera-
tive at water pressures in excess of 6,000
pounds per square inch. At this press-
ure, bars lor instance, four {(4”) inches
in diameter, having the ordinary type of
pistons, distort to such an exteni as to
actually bind the pistons in {their cham-
hers. The har, simply has not sufficient
rigidity to withstand the internal reac-
tions, at this water pressure. Further,
the smaller the bar the smaller must be
the area of the piston surfaces that bear
against the coal and indentation takes
place, that abgorbs the expansion of the
bhar without resulis. Any form of “lin-
ers,” or extraneous hearing shoes, in-
serted into the hole for the purpose of
preventing indentation, are simply make-
shifts, that are entirely inadeguate, and
result in having to drill a larger hole to
accommodate them. If the pistons are
developing any forces worth while, thin
“liners,” etc., are immediately bent so
that they bhecome useless. The matter
of drilling holes for the use of round
hydraulic lrars is, therefore, a problem
that, in itself, makes the use of this form
of bar impractical.

{B)Y Consider further a room of coal
25 to 40 feet wide under cut 6 feet, in a
vein 5 to T feet in thickness, Except
that part of the coal immediately adja-
cent to the ribs, the coal may be con-
sidered as suspended in the form of a
“eantilever heam.” If this coal were
suddenly sheared off along each rib, and
the back wall of support, the body of
coal would, of course, fall down., Con-
gider three round heles bored into this
body of coal, one near each “rib” and a
third in the center, all three holes as
near the roof asg possible, and a round
type hydraulic bar inserted into one of
the rtib holes, As thig bar is expaanded
it will shear off the coal along thig rib
(if powerful encugh) and likewise when
ingerted in the other rih hole, The plane
of the force exerted i8, in each case,
parailel to the ‘rib walls.” Now insert
the same Dbar into the center hole. The

al plane parallel to the axis of the
In the rectangular type bhar, with
g two sections placed at right angles
. each other, the total pressures ex-
ed are concentl‘ated in definite shear-

planes, applied to shearing the
1 off parallel to the “ril¥’ and back
115 of support, at the peoint of ap-
cation. Theoretically, the pizton sur-
es should bhe conecavely curved, as
this case the forces are resolved into
linear plane of maximum stress, the
s of which ig the center of the are
the concave cnrvature. In round type
s it is, to a large extent, impractical
“make the bearing gurfaces of the pis-
ng flat, as when this is done a large
art of the total available piston expan-
on i absorbed Dbeflore the piston be-
mes seated in golid coal. Especially is
g true in smalt gize bars, Any Torm
“liner” that is iantroduced, simply
jeans a larger hole and does not over-
e the difficelty, - It hag often hbeen
aid that the crucial requirement of a
ticcessful mechanical means of mining
al depends upon being able io shear
he coal off gsquarely at the “ribs.” Thig
certainly true, and there are two rea-
s, at least, why this has never, here-
ore, been done successfully: TFirst—
type of expanding bar heretofore used
as ever developed anything near the
equired forces, This iz possible, practi-
lly and commercially, only by using
istons of the reaction type. Second—
g far as I am aware, with the exception
£ the large ellipscidal shaped pistons
gsed in a ronnd bar 534 inches in diam-
ter, with which the experiments were
ade that established some definite data
s to the forces reguired, all former
ypes of pistons used have had round
onvex bearing surfaces, which dissi-
ted the forceg exerted over such a
arge area, that no definite shearing plane
ras developed, and in addition fully one-
iird of the total force applied was in-
ffective, in that it was dissipated in try-
ng to break down the solid coal beyond
he termination of the undermining. In
he large, round bar, referred to above,
here were four large elongated, or ellip-
pidal shaped pistons, each having seven-
een square incheg of hearing surface.
his bar was 281% inches long and
eighed 218 pounds., The two end pis-
ons had flat bearing surfaces and the
wo middle pistons had concave bearing
i This bar had a normal expand-
of 600,000 pounds and on a
of occasions developed 809,000
The results obtained from this
ar, thoroughly proved out the theory
at the shape of the bearing surface of

forces exerted are in the same pla
There have been no definite shearj
stresses applied to shearing off the px
wall of support. It is just as neces
io shear off this wall of support, ay
is the side wall, if uniform results.
to be obtained, and the coal blOk
down as far back.as it is undercut
iz true that in many cases the coal v
be broken off, as far back as und
mined, by the expansion of the roi
bars, at these three points, and vg
satisfactory results obtained, but there
nothing definite or sure about it. Tf
net a strictly scientifie form of app
tion, as it invelves the uncertainty th
results from simply applying a levera
or prying down action to break the
off along the back wall, instead of
plying definite shearing forces that
sure this resull, as is the case along {
ribh wall. It will be noted that in &
form of round expanding bar, applied:
this manner, the stresses are all appli
in one general plane only, and that ¢
form of application precludes the dev
opment of any definite shearing stress
along the back wall of support.

(e) Furthermore, in round type bar
the bearing surfaces of the pistons &
convexly curved to conform with the
of the section of the bar in which t
piston is inserted, so that when the pig
tons are in their collapsed position, th
bar is perfectly round. When pistons hay
ing convexly curved bearing suriaces a
ejected, the forces are dissipat
throughout the mass, as thesge forces a
always in a direction that is perpendi
lar to a tangent at the point of cont
between the are of the piston sur
and the mass. In other wordg, the d
tion of the forces is “lfan shaped,” a
not concentrated in a plane parallel fi
the axis of the har. If a har having p
tons with round bearing surfaces, whi
are arcs of a circle 4 inches in diameter
is placed in a hole bhored near the rgof
14 inches distant from the “rib” wall,
a six-foot wvein of coal, and thege pisto
expended, it will be found that fully one:
third of the force exerted by the piston:
ig totally ineffective, in that it is
panded in attempting to break down th
sclid coal beyond the undermining. Th
reactions of these wasted forces simpl
tend to shift the Dar horizontally, &
are of no effect whatever in breakin
down the coal, In fact, the action ig sin
ilar in effect to that of a wedge hel
driven into the mass, tending to split.i
rather than to shear it off and to hreak
it down., On the other hand, it the hea
ing surface of the pistong is #Hat, ali th
foreces exerted are effective and in a ver

THE COLORADO SCHOOL OF MINES MAGAZINE. 95

the pistons was of great importance in
developing definite shearing planes. 1t
repeatedly sheared off coal al the “rib”
up to § feet in thicknegs. In the reac-
tion type pistons used in the later type
of rectangular bars, the hearing surfaces

are all flat, but canr be furnished with |

concave surfaces if required. When the
statement is made that coal eof reason-
able thickness has never Dbeen sheared
off squarely at the “ribs,” it should he
noted that an analysis of the type and
capacity of the expanding harg hereto-
fore used, precludes in itself the possi-
bility of this being succesgsfully done.
Where bars of proper design are used, de-
veloping adequate forces, this has been
done and can be done practically and
commercially. (D) In alf former at-
tempts to apply hydraanlic expanding
bhars, commercially, as far as I am aware,
the pump delivering the water to the
har has been. hand operated and attached
to the bar direct. With this construction,
the pump must necessarily be of very
small capacity and the water pressure
comparatively low. In fact, il wounld be
impossible to use a hand operated pump
for expanding any but the smallest sizes
of Dbars, developing forces ridiculously
inadequate. If a hand operated pump is
uged in connection with an intensifier,
the pressure can of course be increaged,
but this is at the expense of the time
required to deliver a given quantity of
water. A hand. operated pump cannot
possibly be used to deliver a constant
supply of water, at sufficiently high
ehough pressure, and in sufficient quan-
tity to expand a bar of sufficient size to
develop the required forces to mine coal
by this means. It is also impossible to
use a power driven pump directly at-
tached to the bar for the reason that
this increages the weight of the outfit
to such an extent as to make it imprac-
tical, For the smallest size rectangular
bar, No, 1 size, developing one million
pounds exertive force, it requires at least
a 2 h.p. motor to furnigsh the required
amount of water, 4t sufficient pressure,
to expand this bar in five minutes., For

" the larger sizes of bars, motorg up to 5

h.p. are required. Add to the weight
of the motor the weight of the puamp
mechanism, plus the weight of the bar
itgelf, and it becomes prohibitive to use
direct connected pumps. The gnly pos-
sible way to sunpply the necessary volume
of water at sufficiently high pressure is
by using a stationary pump and convey-
ing the water to the bar through jointed
steel tubing. The small capacity ang low
pressure of the pumps heretofore used,
in conmection with the small exertive
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ils when desired. The transporting of point where fracture oceurs, it will be
;o undercutting machines in this man- [found that the entire masgs is broken and |
ar is of great importance in accelerating fractured to a surprising distance from |
e speed and efficiency with which both the point of application. As an illustra-
perations ean he carried out. . tion of this effect, some years ago, a
. . . round type bar was tested out in a 7 to
he The;i;);coefs ‘?Ef“&?:"&g oéor:lelzchamcal f _folot.vein of well s‘ln‘rayiﬁsd coal, con-
alning very smooth “slips”, both hori-
‘The gzeneral results that ean be ob- zontal and vertical, varying from 10 to
jned by applying a slowly expanding 40 inches apart. The roof cleavage was
rce for breaking down coal were dem- also very “clean”, the coal parting from
nstrated over 65 years ago, when un- the roof freely. The rooms were from
Blacked lime was tamped into a hole 30 to 35 feet wide. In this coal three
ed in the coal, water introduced, and holes were bored, one at each rib and
the expansion of the lime, the coal one in the center. When the bar wag
as broken up, and made to fall. This applied in one of the ribh holes, and the
thod is still In use in some of the deep, forces slowly increased, very often the
assy” mines of England, where powder coal would shatter for a distance of 10, 15
prohibited. In general, the theory is and even up to 20 feet distant from the
t of, “the dissipation of applied forces “rib,” and occasionally the entire room
_rougl'lrolil't a IIE;J,SS thadt tis notf 11omlogene« of coal would fall, thoroughly broken up,
i : 8", is is the condition of coal, as i “ribh”
serted in a rectangular slot sets aside Ppanding bars for the b‘reakmg down ‘ composed of seams and stratiﬁcationé ](;13; ggé:;%ntth 2ftgloe ;éll)hcgclﬂgic{} lggrmialf::i
all the tormer difficulties encountered in  coal In the near Iutme‘we will be iat vary in density, hardness, thickness, “slips” in this coal, it would fall in lon
the round type bar, relative to the size ferring to 20,000 lbs. per s¢. i w ¢, and this change in general charac- square blocks, often 12 to 15 feef iﬁ
of pistons to develop the necessary Dressure as standard practice. ristics oceurs in both vertical and hori- length, and from 20 o 40 inches square
forces, size of bearing surfaces to pre- the enormous force that can be develop nta? planes. Also, in the early stages, These long square blocks were sqlm Iy
vent indentation, permits of external con. and applied by the use of water at th hen coal was in the process of making, hroken up into 3 feet to 4 feet len ?hg
trol of .the speed of ejection, etc. The bressure and you must cer;:lahnly was at one time in a plastic or semi- and loaded out. The pit cars loaded \gavith
size of the slots can be varied in dimen- at the conclusion that the hydraulic plastic state, and while in this condition, this coal looked as if the blocks had been
sions at will to receive a bar of almost Danding bar of the future will mine. tie earth strata were shifted by voleanic cut by a saw mill. In using powder, the
any size, design or capacity, without in large percentage of our coal Dmd“cti tion, or by the intrusion of dikes, ete., same results have been ohserved. When
any way introducing any engineering or sturbing this plastic mass, with the re- the use of black powder was allowed
operating diffieulties. It permits of 1t that many definite cleavages planes, the percentage of lump coal produced’

force of the hars, accounts, in a large quate forces for breaking down ‘coal;
measure, for the failure of all former at- to at least 8 feet in thickness), ther
tempts, to apply expanding bars {o mine no reasen wWhy bars using water pre
coal commercially. of 20,000 lbs. per sq. in., or even gr

In addition to the above reasons for should not be constructed. In fact, g
the failure of the successtul application using 25,000 pounds water pressurg
of expanding bars in the past there are Dractical and can heconstructed with
many other mechanical, constructional any particular engineering difficu]
and engineering difficulties to the use of A bar using water pressure of 20,009;
former types, which need not be men- Der sq. in. would be considerably lig
tioned at this fime. in weight, in proportion to the exer

In this process all these difficulties are capacity, as compared with a bar g
overcome in the following manner: 10,000 pounds, or if made the 3

(1) The development and use of the Wweight, would have at least 65 per’
slotting machine described above, sets greater expanding force. The possib
aside at once the difficulty, mechanically of increasing the water pressure to
and otherwise, of drilling holes. This least twice that now proposed, invg
machine quickly and efficiently prepares no engineering or constructional diff
the coal for the application of the hydrau- ties in either the pump, the jointed s
lic har. tubing, or the har, and opens up un

(2) The rectangular type of bar in- ited possibilities for the application of

The Transporting of Undercutting
chines on “Caterpillar” Type Truck

using bars, having total expanding forces or “slips” were produced in the mass, was greaily in excess of what it is with
undreamed of in the round type -dbar. As the last and final element contri which will be noted by observing any the so-called “permissible powder”. ¥his
Further, it provides for very wide varia- ing materially to the successful app le of coal, as the faces of these slips is due to the fact that the black powder
tions in the design and operating char- tion of this system of mining, a “c ave a smooth, glassy surface. When is much “slower”, giving time for the

acteristics of the bar, go it can be fur- pillar chain track” type of truck is us
nished to fit almost any local condition, tp transport the undercuiting mach
thus enlarging the field of application 10 apout the mine in the same manne
include practically all bituminous and the slotting machines, By using a t
lignite mines, regardless of the hardness of this t¥ype that can travel to practica
of the coal, height of vein, ete. any part of the mine by passing throu

(3) The use of flat bearing surfaces on  the erosscuts, etc., on its own self-prop
the pistons insures the development of |ing bed-plate, eliminates any interfs
shearing planes and the concentration of ence with the haulage system, perm
the applied forces in a manner that is empties to be dropped into Tooms a
not possible in the round itype bar, ex- loads removed, when and as desired, a
cept where the bar is of very large diam- delivers the undercutting machine::
eter. If a round type bar of such diam- rectly to the “face” of the room, th
ster as to permit of this construction is saving time and annoyance and also:

the forces exerted by the expansion of forces to be dissipated throughout the
the hydraulic bar, are applied to a mass - mass, while with the permissible powder
of this character, the difference in the which is much faster, the forces are moré
rdness (_)f the different strata and the instantaneous. If a charge of T.N.T.
ct that it has such a large number of gsufficient to produce the same exertivé
definite cleavages, or “slips”, causes the foree as the powder charge, were used
forces to dissipate themselves in shatter- there would not he any lumxl) coal at all'
ng the mass, along these strata and as the forces would simply blow out é
cleavages, as they offer a path of less re-  gomparatively small quantity of coal and
sistance. Also, the theory of the “resolu-  this would be in small fragments. The
tlon of forces”, known as the parallelo- quantity of coal brought down with a
gram of forces, seems in many cases to  charge of black powder was also greater
apply. In this action the downward forces than the “faster” powder, in proportion
strike a stratum, or “slip,” of less resist-  to the forces exerted by the charse. The
used, the drilling of the holes in the coal abling the undermining process to ance and arc shunted off along this path, game general theory as that stated above
to insert same is commercially impossi- carried out much more rapidly, and: he downward force resolving Into a is found in the breaking of wooden
ble. | conjunction with the slotting and bre lrallsverse, or jemi-lransverse compo-  beams. If a beam is Joaded to the point
{4) The development of the jointed ing down process. This truck travel§ nent. The result i3 that when the coal of hreaking it will be found that the
folding steel tubing for conveying water the same rate of speed at the “rail typ alls it is always broken up along strata  beam is shattered along the "grain” or
at high pressure to the bar, solves the is driven by the same sprocket whee of different. hardness, or density, and natural “slips” in the wood, often its en-
problem of delivering to bars of the the undercutter, and as each side along the natural slips, so that it can tire length. '
proper size and design, a constant vol- <chaln track, can be operated, varied: readily he plcked apart and loaded out. ; . .
ume of water, at sufficient pressure to de- speed, or reversed independently, & The speed with which the forces are ap- Seme Economic Considerations.
velop the necessary expanding forces. truck can be easily manipulated to foll Dlied also has a great influence on the A purely mechanieal means for mining
Although the present type of bar now he- any course, and in avoiding or passi degree to which the coal is broken, and coal and the elimination of the use of
ing manufactured is degigned for a water between “props”. 'The “chain tracks he amount of coal that can be broken explosives effects the general operations,
prossure of 15,000 Ibs. per s¢. in. (and at the bed-plate are also provided W down at one a_pphcatmn. If the forces and resulis in economies in production,
10,000 1bs. per sq. in, will develop ade- flanges go the truck can be run on i are allowed to increase slowly, up to the that can hardly be appreciated, even by
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the experienced mining engineer or oper-
ator. This is due to the fact that, al-
though the idea is old, the possibility of
its ever being accomplished, has, in the
past, been go remote that it has never
heen seriously considered. The saving
of life and property by the elimination of
explosions and mine fires; the prevention
of accidents in general; the improvement
in the sanitary and working conditions
dne to the elimination eof powder smoke
and tumes; the saving in ventilation
cost; the preventing of blewing out of
timbering and the subsequent cost. of
cleaning up the “roof fall” that usually
regults; the saving in costs due to the
elimination of “shot firers” and other
highly paid labor; the saving in timber-
ing costs due to the elimination of all
vibration and shattering effecis to the
roof strata by powder explosions, are all
features which, when taken all together,
become a great consideration. What
these mean to the coal miner, depends
upon his point of view. If you are an
operator and have lost & mine in which
vou have invested a half miltion dollars,
by a mine fire started by a powder explo-
sion, and which may have caused the
death of a numher of your empioyees, rel-
atives or friends; or it you are a mine
superintendent or pit Hoss and you have
been injured Ly a roof fall due to the
continual effect of powder explosions; or
if you are a coal miner and have worked
half a day in the choking tumes of pow-
der smole, all of these things will appeal
to you guite forcibly. How much they
are worth, in dollars and cents, depends
solely upon local operating conditions,
and upon your personal point of view,
One operator recently said that e would
pay the entire cost of operating this sys-
tem of mining for the elimination of pow-
der smoke, alone. IHe picked one only,
how much are the others worth? There
are two things, however, that can be
more definitely estimated, first—the re-
duction in the amount of slack coal pro-
duced as compared with present meth-
odg: and second-—how and to what ex-
tent does a continuous mechanical proc-
ess effect the economic production of
coal? As to the first, in a six foot vein
the underminings, which are all slack
coal, amount to 8% of the total, on the
average. 'The cutting of the slots for the
use of this process will produce less than
19 more, or a total of 9%. This proc-
esg in itself, will not produce, on the av-
erage, more than 5% to 7% % slack, in
the ordinary bituminous coal, and in the
softer coals, or coal highly stratified in
“sheets”, not more than 10%, so that the
total slack produced, including undermin-

- value at present market prices, as ¢

" out coal, continuously twenty-four hou

ecrossculs, without interfering with,
terrupting, in any way the removal
¢ loaded pit ears, or the distribution
mpties, and you can practically and
omically extract at least twice, and

ings, will, on the average, he appy
mately 15%, and at the most 20%, g
thig basis the increase in the “mine p

pared with the average perceniage
slack produced by present methods, 3
rung from 40 to 65 cents per ton for't
Northern lignite fields, and from &g
80 centg per ton for the higher grade
domestic, Lituminous coals of the Sotf
ern fields. Add to these figures what:
pleage for any other advantages of’
svstem of mining and then estimate hg
much it wonld be worth to you.

Second—a continuous mechanical s
esg of mining effects every operation
the mine, and goes hack into every §
of production cost. Although the elin
nation of explosives and the many adwv:
tages incident thereto—ihe reduction
the percentage of slack, etc—are re
hig things, separately and collectivel
vet they all combined do not effect
general production costs to the ex
that will reguit from being able to m
coal continuously. 'This one operati
advantagze alone overtops any and:
other economic consgiderations. To
a brief idea of what this does, cons
in conneection witl: this process, that
mining operations are concentrated
“panels”, containing twelve to fiftee
rooms each, and the production co
under these conditions, are affected
general, as follows:

(1) Coal is being produced for loa
out continnously, and new coal bro
down as fast as it is loaded out.

(2) This means a contihuous, unif
output for each hour the mine is w
ing, and an increase of at least 25%
the daily output.

(3) The mine can he operated, loa

tory, as under present methods. It
mply one continuous repetition of
ng out, undercutting, and hreaking
Each of these operations, consti-
g the entire process of exiraction,
urely mechanical. The output per
ig limited only, practically to the
ity with whieh the loads can be
n.away and replaced by empties, or
Iy to a question of transportation.
t does this do to produetion cogts?
iving the rooms up at least twice as
1y as is possible under present con-
ions, will, to a large extent, prevent
development of “squeezes” on bhoth
m and chain pillars, thus increasing
‘percentage of extraction and saving
amounts in maintenance and gen-
I operating costs.
‘6) The concentration of underground
ations inte a comparatively small
tory for a given ocutput, will result
etter supervision, lesgening of acci-
ts, greater output per dollar invested
equipment and development, and
savings, due to increased efficiency,
of which will effect a material reduc-
in production costs.
New territory can bhe developed
great rapidity as compared with
wwent methods., If the new develop-
work is fairly well concentrated
three 8-hour shifts employed, entries
- parrow Dplaces can easily be ad-
four “cuts” every twenty-four
Irs. A greal many coal companies
iutd be in existence today and paying
per day, if desired, instead of being idends had this been possible in the
atricted to eight hours, practically;: 1 ) . 5
under present conditions. This will n addition to the above, many other
able the operator to take care of “p ditions affecting production costs
demand” at any time, without having 1d he mentioned. If yoil consider
large developed territory from which ¢ ply the above you will arrive at some
is extracted hut a few months per ye rtling conclugions that, in themselves,
thug saving interest on a large in tify a complete revolution in present
ment, and enormong costs in maintaini thods and operations in the mining of
this “peak demand” territory in worki 1
condition. :
(4) Conceive of each room in the p
els having loading tracks on both “rib
four men loading out coal in each r
and as soon as one room is e¢leaned
move the four loaders to the next r
that has been broken down, Also, equ
the undercutting machines with self-p
pelling, “caterpillar tractor” type truc
thus enabling the mining machines to
trangported from room to room throu

the coal industry today is in a crifical
te. The increase in production costs
“been so enormous, and has cccurred

‘adjust himself to these new condi-
ns, and to appreciate what these new
ts -and selling prices really mean.
ten the “mine run” production cost
5 80 to 85 cents per ton, and domestic
coal selling at from $2.00 to $2.50,
Jintroduction of a mining process that
1l rediiee the nradnetion of 2lack eoal

rapidly, that the operator has failed .
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approximately one-half, wounld have re-
sulted in saving a few cenigs per tom.
What is this saving now, when the same
coal ig selling at $4.60 to $5.50 a ton.
These selling prices, nnder present cost
conditions, in alt yprobability will in-
crease, or at least remain at these figures
for some years to come. If wvou will
make up these figures, applied to present
mining conditions, you will certainly ax-
rive at the conclugion that yon are jus-
tified in going to what would be consid-
ered extremes a few years ago, in doing

_anything and everything possible to in-

crease nut and lump coal percentages,
and in reducing production cost. Also,
make your own figures on the cost of
mining coal by this new process, and yon
will find that, even under the most ad-
verse conditions, it is but a few cents
more per ton than present cost, and if
you give proper ¢redit for the cost of
powder; the saving in timbering; the in-
crease in daily production; the increase
in percentage of extraction; the saving
in the cost of ventilation, ete, and at
least somelhing for the many olher inci-
dental and intangible benefits, you will
find that the cost is actually very much
less per ton than under present condi-
tions, using powder. 'FThe additional mine
run value of the product, due to the de-
crease in the percentage of slack, which
at present prices will amount to an aver-
age of at least 50 cents per ton, will he
a clear and absolutely net additional
profit. Add to this amount the enormous
saving, resulting from a conrtinzous proc-
ess of mining and the figures represent-
ing additional net profits that are simply
astounding. In addition to all these mon-
etary advantages, the mine will be safe
and sanitary, and in every way more sat-
igfactory to operate, than is possible un-
der present methods and conditions.

WHAT IS THE FINAL RESULT?

A recapitulation of the mechanical and
operating characteristics of the appli-
ances used in this process of mining, and
the economic advantages that result, jus-
tify the following conclusions:

(1) The development of the “slotting
machine” golves the probiem of a rapid,
efficient, labor saving means for prepat-
ing the coal for the application of the
hydraulic bar, setting aside all the seri-
ous operating and labor difficulties that
formerly made the introduction of all
other forms of mechanical appliances for
mining coal commercially impractical.

(2) The mounting of the slotting ma-
chine on a self-propelling tractor type
bed-plate, producing a self-contained, in-
dependently operated unit, that does not
interrant interfere with, or confliet with
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any other process, or operation in the
mine, setg aside all objections and over-
comes all difficulties incident to the m
troduction of a new and additional min-
ing appliance.

(3} 'The cutting of a rectangular slot
in the coal, instead of a round hole, per-
mits of uding a hydraulic bar, rectangu-
lar in crosgs section, having much greater
strength, and permitiing of much bette'r
mechanical construction than is possi-
bie in a round bhar.

(4y The cuiting of a rectangular slol
permits of the insertion of a type of bar
that produces a definite shearing stress
along, and parallel to, the back wall of
support which is impossible in any other
form of application, By carrying the
width of the slot and alse the size of the
pistons, any foree necessary to perform
this function can be obtained. )

(5) The mounting of a power drl\_ren
pump on a separate truck, and conveying
the water from the pump to the bar
through felding stee! tubing, pmV}des an
efficient, reliable means of supplying wa-
ter to the bar for the expulsion of the
pistons, at very high pressure, thus de-

. veloping forces of a magnitude that can
be obtained in no other way. This con-
struction also permits of using a high
pressure pump .of standard design,_ hav-
ing large working parts and mechanically
adapted to the requirements. .

(6) The combining of the slotting ma-
chine, the hydraulic bar, the high press-
ure pump, etc., into one self-propelled
unit, permits the entire process o_f break-
ing down the coal to be done rapidly a:nd
in one operation, resulting in a saving
of labor and avoiding the loss of time
and efficiency, that would occur if the
two appliances were divided, and the
equipment necesgary for each, cm_weyed
about the mine as separate machines.

{7} The mounting of the undercm_;ting
machines on sel-propelied ‘‘caterpillar-
type” trucks enables thexq ’50 bhe trans-
ported with the same rapidity and ei_ﬁ-
ciency as the slotting machines; permit-
ting this part of the process to be car-
ried on without retarding, interrupqng,
or interfering with any other operation,
or with transportation, and to co-ordinate
with the bhreaking down process in such
a manner ag to result in a rapid and con-
tinuous process of mining.

The combination of all these elements
results in a practical, purely mechanif:al
means of mining coal, a process insuring
gafety and increased earnings for every
man employed; a constant and continu-
ous output for every hour the mine is
operated, and in economical and operat-
ing advantages to the mine owner which
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School News

1920 COMMENCEMENT,”
The Commencement Address wag de]

[ el
?

TECHNICAL REVIEW

'ﬁgﬂ]

ered by Mr. John Barrett, Director
eral, Pan-American Union, of Wasgh
ton, D. C., who discussed the Pan-Am
can Union and the relations of the Unj
States with South American Repuhl
There was a huge aitendance, The k
orary degree of Boctor of Science 3
conferred upon Mr. B P. Mathewson
New York City, the foremost coppa
metallurgist of the world.

GENERAL,

Engineering Council * Accomplishments.
Y (M. & M., April, 1920.)

The field of activities of Engineering
Couneil includes all matters of general
interest. In the past two and a half
years Iingineering Council has furnighed
men for war service; organized employ-
ment bureaus; promoted a Department of
Public Works; drafted a general law for
the registration of engineers; and as-
sigted the State of New York in TEOYEA-
nizing its government, J. A, H,

Faculty Resignations and Appoint'f
ments.

Stabilization of the Bituminous Coal In-
© dustry. By Edwin Ludlow. (M. & M.,
April, 1920,) i

This report on the discussion of the

mathematics; Mr. C. W. Botkin,
ate professor of chemistry; and Mr, 8
Krumm, assistant professor of meta
lurgy, have resigned to accept other pog
tions.

Mr. A, J. Franks, fellow in chemis
has heenh appointed chemist at the Bxp
ment Plant, :

Mr. Rodney J. Bardwell, promin
Denver attorney, has been appointe
member of the Board of Trustees to
ceed Mr. Frank Willis, who has resign

criticisms of the industry at present, and
he suggested remedies. 1. A change
rom half time to full time must be grad-
ual. 2. Proper development cannot he

assured as long as small speculators are

An unnecessary surplus of
men, with a corresponding increase in
ost of preduction is due to the policy of
he labor unions. ILack of co-operation
etween mines and railroads is blamed
or much of the trouble. Underwater
torage was shown to be gafe and efii-
dent, if the mines would encourage it by
ffering lower prices during the summer.
hipment of 50,000 tons extra during the
ummer months would stabilize the in-
ustry, J. A H,

Alumni News

The annual meeting and banquet of th
Alumni Association was held at the M
ropole Hotel on May 8. There was
atténdamece of about 60 alumni and
jors. Mr. R. B. Paul, President of th
Association, presided. Among thi
speakers were Dr. Regis Chauvenet, M
Max W, Ball, ’06; Mr. ¥, C. Carstarphe
'05; and Mr. C. M. Schneider, "20.

The following officers were elected
the year 1926:

President—W. H, Coghil}, ’03,

" Vice-President—A. V. Corry, "98.
Secrefary—W. P. Simpson, '01,
Treasurer—R. T, Sill, "06. R
Executive Committee—R. R. Ramse

12, :

nnual Meeting of the Canadian Mining
Institute. (M. & M., April, 1920.)

The question of licensing mining engi-
eers was considered unfavorably. Nickel
‘coinage was advocated as being superior
:to silver as alloys. The fdrmalities of
he meeting were ended by a smoker, a
‘banquet, and trips to the Goodvear Tire
and Rubber Co. and to refinery of the
nternational Nickel Co., of Canada, Ltd.
‘Mr, Donald H. McDougall, a member of
he A, I. M. E. finished his termias presi-
dent of the Canadian Institute. The
newly elected president is Orton R, 8.
“Whiteside. J. A H.

MINES SERVICE RECORD.

Have we your service record correc
date?  We are requested by the Histori
of Colorade to supply sufficient inform
tion for a book that “is being prepa
relative to the part the Colleges of Coal
rado played in the World War. Send:
a cencise statement of your rank at di
charge, branch of service, length of sei
ice, major operations in which you pa
ticipated, and wounds received. See th
your friends give us this information.:
we do not have you listed correctly Iaft_

T -

The Sterilization of Water by Means of
Ultra-Violet Rays. By Walter L. Decker.
(C. & M. E., April 7, 1820.)

This article is founded upon the fact
that impure drinking water is the cause
of all epidemics. Ture water contains no

P ar 0 . n ma

subject by the A,I M, E. reviews the -

disease-producing bacteria, or excess of
organiec material of any kind. Micro-oy-
ganic life grades together so impercep-
tibly that it is difficult to distinguish be-
tween animal and vegetable forms. The
fonr types of bacteria, spherical, rod-
shaped, spiral, and filamentous, live upon
oxygen, and increase Ly splitting one cell
inte two. Bacteria in water may bhe de-
termined quantitatively by mixing a
sample of the water with a culture me-
dium and allowing the germs to incubate
until they are sufficiently numerous to he
counted. The writer became specially in-
terested in this problem at Wyandotte,
Michigan, where impure water was caus.
ing much digease, His experiments
showed that water passed around tubesg
producing ultra-violet rays was freed
from all harmful bacteria. J. A H.

Mineral Production of Canada During
1919. By J. McLeish. (M. & 8§, P,
April 17, 1920.)

Although the end of the war brought
the expected suspension of many mineral
industiries, production is again being in-
creased and is expected to be normal this
¥ear. The 1019 copper and nickel produc-
tion, as compared with that of 1918, fell
to one half. In 1919 the gold production
increased about one and one-third million
dollars, while the silver production de-
creased almost two milliion dollars. Lead
production dropped one and two-thirds of
a million dollars in 1919, and zine about
a half million. The other products more
intimately associated with war dropped
in an even greater proportion. Petroleum
wag Droduced in such small quantities
that the country had to rely chiefly on
importations. : JoA H

MINING.

The Levant Disaster. Report by H. A,
Abbott, (Mining Magazine, April, 1920.)
This report is published to give the offi-

cial data on the accident at the Levant

Mine last October, when %1 men were

killed and 19 injured owing to the brealk-

age of the man-engine. Diagram of the
mine shows how the accident occurred,
resulting in one of the strangest of its

kind ever known. F. A L.

Air Pump for Condensing Equipment. By
Frank R. Wheeler. (A. L. M. E,, April,
1920.)

The selection of air pumps, capacities
and sizes has always been shrouded with
considerable mystery, and methods em-
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ployed should he given more publicity. tallic aluminum of alloys and powder
The author gives several graphs showing It 'ﬂqo takes up the evaluation of redi
(1) guantity of air to be removed from ing and precipitating power of Aluming;
strface condenser with light system:; (2) Dust.
weight of water vapor; (3) estimated The article is accompanied by illusty
gquantity of air to be removed from jet tions of apparatus used and problem
per 1,000 gallons per minute. The article with reaction. The article also conta
treats the air pump condenser in a tech- other valvable information about Alnm
-nical way as applied to practice rather num Dust and its uses. F.A TG

sveloped along with the improvements The Electrical Equipment of the Mill. By
¢ geparating gold from the native rock. B. B. Beckett. (E, & M. J., April 10,
hile the stamp mill was better adapted 1920.)

. amalgamation, the ball-mill prepares From his experience in the Consoli-
e ore much better for cyanidization. qated Mill at Goldfield, Nevada, the
he stamp mill, however, {s more flexible  writer believes that in general, the slip-
nd permits a greater range of adjust- ring motor is to be preferred to a com-
ents. The writer quotes siX reports on  hination of plain motor and [riction
e adjustments of stamp mills in differ- clyteh. Standard high-speed motors of

than from the salesman’s vxewl}F(‘)uﬁs.L . Rolli Mill Practi t places, and the efficiency with which gimilar design are recommended because
C A b A'g:"‘;ﬂ“hl!m é’ 129 bert! b A;i‘i‘;;:(?;l 1 ey performed their worl. JoAIL interchangeable parts simplify repairs

T abhing. ¥ Ro an N p s . .

- i X The highest efficiency and highest power

Thé M'”‘\'}VQ S'”if“:."d”yr °§d ""B°e':1‘f;'°‘r;ﬁnﬁl_y Marshall B. Arnderson. (C. & M. ine and Flotation Plant of the American  factor gwiil he obtaiged Wher% the ln?g‘tgi
Mff?!"ge . &c “’;! ’Je Aa S s 1;20 . April 7, 1920-)‘ . . i Graphite Company, near Ticonderoga, wused is not much larger than the worlk it
tlier. (E. A ) The standardization ol aluminum rg} :New York. By C. E, Chaffin, (M. & 8. is required to do, except when this work

Bolivia’s greatest industry is the min- ing mills has worked ils greatest adv
ing of silver, gold, copper, tin, bizsmuth, tage in making it possible to operate tw
tungsten, antimony and lead. To handle .7, 06 mills from one main drive sg
the exportation of these minerals, more 4 form a train. In thig article, dese
railroads are being built and the acquisi-  {j5n5 of the appearance and operation
tion of a Pacific. port from Chili Is being  praakdown, rovghing, fnishing, and sty
agitated. Tin, silver, bismuth, and tung- 4455 are given. Specifications are give
sten ores are usualty found in such €lose  pop the equiprient of a rolling mill havii
assoclation that it is impossible to divide . canacity of 25,000 pounds of finis
the country into districts based on the . 3yminum per day. The number of i
teading mineral. J. AL H. in a hat mill erew and their duties &

E . given, The metal is roiled at a temp
New Mining Fields in Eastern Nlcaragua_l. ture of about 425° C. The common pri

By Louis Garbrecht. (E. & M. J., April  tjoe 0 rolling is to roll the ingots unf

3, 1920.) o they have a length equal to the desire

In spite of adverse conditions such a8  wjqth of the finished sheet, and then.tg
scarcity of labor, earthquakes, and revo-  iham gt right angles until the prop
lutions, Nicaragua has increased its gold  {pjckness is reached. Hat mill slabs ai
exportation to over a million dollars N gonerally glabbed cold to about one-
1919, with favorable chances of doing  Gf their original thickness. Skab-shearin

P., April 17, 1920.) has a wide range of variation. Starters
This property was opened about 1870 for electric motors are explained, espe-
id bas been operated profitably since cially the feature which prevents damage
en. The deposit consists of two veins when the normal current iz exceeded.
- quartz-schist, one of which averages giarters are necessary under some con-
x percent of graphic carbon. Mining - gitions and are recommended for all
done through a haulage tunnel, by the hjgher powered motors, as they cost little
om and piliar system, ag in coal mines. more than a safe switch and are much
l}e ore is concentrated in an up-to-date more efficient, Questions of wiring, trans-
ill driven by steam, before being sent formers, and voltage must he solved with
he refinery, J. AL H. proper congideration of conditions. Fail-
T ures of motors are attributed to loss.of
Formulas for Determining the Tonnage |earings, also soalked winding, and crys-
of Products from Metallurgical Opera- tallization due to vibration. Many motor
tions. By A. H. Heller. (M. & 8. P, poubles may be eliminated if the electri-
April 17, 1920.) cian malkes inspection trips at regular in-
These include formulas for obtaining {eryvalg. I A M.
e dally tonnage of three products from .
mplex ores when conditiong are such
at actual measurement cannot be ap-

The Economics of Ore Concentration. By

even better in the future. Bedbmentary i not made excessive by wrong calent fed. Other caleulations determine the R. J. Hancock. (E. & M. J., April 10,
rocks are not common, the great mass of tions, wrong cleaving, and poor hrea nuage of matte, flue-dust, slag, and gas, 1920.)

the country being composed of granite gJown practice, should not cause moi ! T A M, This is a discussion of previous papers
and andesite, which carry great numbers {nan 10.1 percent. : T AH — on a similar subject by A. P. Watt and R.
of gold-bearing quartz veing, averaging R ie Bunker Hi[l Enterprise—VIll. The g Handy, which have appeared in the
about $5.90 a ton. JOACH. Methods for Analytical Gontrol of Ele Grescent Mill and Its Operations. By Engineering and Mining Jowrnal. The

T. A. Rickard. (M. & 8. P., April 10, author finds fault with the term “eco.
1920.) . nontie extraction”, as used by Mr. Handy,
Ore is delivered into a storage bin, on the ground that its meaning is indefi-
hence throngh crushers and over auto- nite. The mixing of low-grade material
atic scales to one or the other parts of with rich concentrate may be advisable.
e mill. From this distributor it ig sent  if jt tends to keep ore from the tailings.
" jigs ond classiflers, the former of  Formulae are given for the percentage of
‘ch are built at the mill after a special metallurgical efficiency, and their applica-
sign,  The first type of jigs produce 10 tion to both rich concentrates and mid-
ioncentrate worth shipping; the other dlings is shown. These formulae are
lhree jigs produce concentrates of from based on the proportion of metal rather
5 per cent to 77 per cent, middlings aver-  {han minera] in the ore, as the composi-
aging about 10 per cent, and tailings. tijon of the mineral may vary. Tables are
he middlings_are sent to rolls or to the gjven to show that neither concentrating
concentration department, where it is. i gne operation, nor redressing the ore
ated by a setfling tank, a pebble mill, hag much advantage over the other sys-

. trolytic Zinc Production. By H.:
Hanging-Wall Support on the Far East Bradley. (C. & M. E., April 7, 1920)
Ran_d. By 8. W. Macer. (M. & 8. P, The writer puts forth in a very intell
Ap{nl 10’. 1929') . . iR gible form the methods in use at the elé
T].“S a:rtlcl‘e is 2 discussion of the diffi- trolytic zine plant Ilabhoratory of th
culties in timbering d.eep—sgated stopes Judge Mining and Smelting Co. Par
compared with the tlr_nhermg of. coal City, Utah. A very exact analysis of th
mines, and an explanation of the funda 1.4 golution before its purification b
mental differences between Fhe. t“.’o agitation with zinc dust is given. A sir
cases. Aside' from help‘ful vana.tlon n dlar desgcription iz given for the analys
the construction and design of eribs, the  jr'4po puve eloctrolyte after the displac
remedies suggested are concrr?te papks, ment of ions eleetro-negative to zin
natural pillars, and discarded ivon pipes  «og)| Tail” solutions are similarly ati
reinforced with concrete and lengthened tyzed, T A H:
slightly with wooden pegs. J. A, H.

The Présent Status of the Stamp. Mi

METALLURGY AND ORE DRESSING. By Allan J. Clark, (E. & M. J., Apf 1(}1& c]dqssxﬁer. Thirty-six concent‘rat‘mg tem. The one-operation concentration,
The Analysis of Aluminum, its Com- 10, 1920.} a"el?uml.s%%arg% & fgn}lsh{?d Ico%ﬁengate however, is guicker and cheaper.
_ pounds and Alloys. By J. E. Clennell, In refutation of the idea that the stam on e )grtmpeé ‘%‘131’1 ee;, - nd e h U‘tﬂ" ) I A H.
B.Sc., Assoc. Inst. M. M. (Mining Mag- mill is obsolete, the author points o a4 t; ba. ent, the pulp is dewatered
, eated with pine-cil, The Old South

azine, April, 1920.) that three-fourths of the world’s gold s«
This article is concluded from Marech ply comes from ore reduced by stam
issue, page 157. It gives in detail the miils. This type of mill originated wit
Gasometric methods of determining me- the anecient gravity type and has hee

Il has been remodeled Ly the installa- GEOLOGY.

1 of slatted screens, standard jigs, two The Economic Geology of Brazil—A Re-
Hardmge pebble mills and an Aitken view by Benjamin L, MilHer of an Im-
smﬁel J. A, H. portant Paper Published by Dr. J. C.
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Branner in Buliletin 30 of the Geolégi- ly unlimited supplies of chrysatile ing
cal Society of America. (E. & M. J,, cate that the industry will have a lop

es drop, whereas to re-define the dol- erty Bonds, is erronecus to this extent:
by approximately halving the amount ‘That the payment of those bonds is made

April 3, 1920.) life. Operations were hegun near The ‘gold in It will decrease the demand from money collected by some. form of

Mr. Miller hails Dr. Branner’s paper ford in 1877, and the industry has rapid] gold and so remove that as a stimu-  taxes by the federal government, and
as thg foremost geoiogic‘ article on Bra- expaniled. J. A H _?;.to the industl‘]y. To summgrize‘: The these taxes are collectible in gold, and
zil. It ineludes the. geologic data collected , : hrinued dema.nc_ for 'gold will reduce this can be enforced againgt those who
by Br. Branner himself as well as what olL es and prices continually to where B )

. . . : S A . \ demand payment of Liberty Bonds and
he has learned from other geologists. ganadian Oil Exploration and Prospect d mining is increasingly profitable un- interest in eold. Tt at the time of the
The various geologic periods are tabu- (Canadian Mining Magazine, April 23 here ig a sufficieni supply of gold to liest tg" ) Liberty T
lated, with descriptions of the formations 1920.) ot the demand; there is a natural S2rlieStinaturing Liberty Loan, some per-
representing them. The article ends This article points out the petrolem ly, and demand balance, and to dig- S0u% demand gold in payment, all that

this by the artificial condition of re- the government need do is to insist on
ing the value of gold or the dollar the payment of taxes in gold for a few
an once will tend to bring on periods Years, and so gather that gold in readi-
reater fluctuation, with higher peaks Tess for the payment of the issue matur-
d lower valleys, both in the production ing mext, Assuredly, I would like to see’
"gold and in prices. a larger gold stock in this country, as
Second. Prices of commadities and well as more circulation of gold coins,

with a list of the Brazilian states, givit® gjiuation of the world and what is e
the important formations and economic pected of Canada to remedy the oil scare
broducts of each. . J. A H. ity. Maps showing the known and pos

' . ble o0il resources of the worid and Cax
Asbestos—a Canadian Specialty. By F. ada accompany the article. The follow
C: €. Lynch. (M. & 8. P, April 10, ing items are described:

1820.) 1. Canada's Annual Production, : N h . o

Before the war 87 percent of the 2. Area of Possible 0il Fields. ges (which follow prices fairly close- or people then wou d better appreciate
world’s asbestos came from a compara- 2. The Western Provinces. are but a result of the combination ;{t_le ‘fal}?e of both it a:nd money. Col.
tively small area in Quebee, It is of the 4, (ommercial Value of Tar Sands upply and demand, and the relative ! enndﬂtil %TOD?DSlfgﬂ SO blte-dﬁﬁnlﬁl g)he dq}i-
variety chrysatile and can be gpun into 5. Secientific Study of Struciures. aire of the human family flor any com- a'rthsob %hpllt]' tlllc ebts tCOU d Dhe pal
fine thread, composed of fine filaments . 6. The Peace River District, ydity compared to the desire foregold, }"1 about half the amount of gold called
numbering about 25,000 to the linear inch. 7. South Alberta. ich always has been the natural stand. 1OF ]?Y the present standard, is equal to
Geologically, olivene was metamorphosed 8. South and Southeast Edmonston: f and has been made the legal standard nothing more or less than a proposal tO
to serpentine, and asbestos was depos- 9. Kootenay and Vancouver Distriet tost of the industrial nations. T have Day off the dehbis to Ia.boui‘: half theix
ited in shrinkage cracks, averaging three- 10, 'The Fields of Wastern Canada. . own above that changing this standard face value with gold of its present stand-
eights of an inch in thickness. Hxcellent 11. The Maritime Provinces. I not stabilize prices and wages, put &ard, and call the transaction settled. I
transportation facilities and an apparent- F. A, Ti: 1 cause greater fluctuations. Col. Ken- helieve that far more than a majority

s proposal is analogous to the propo- ©f the holders of Liberty Bonds are patri-
: n that hecause some seventy or Otic enough to accept half of the face
Q ‘hty years ago a person could travel value of their bonds as full payment
ﬂ’ﬂ D I S CUS S I ON La\/a ) 1y twenty or thirty miles in = day, by ¢ould it be shown them that it would
e of e ol ige-coach or the then new trains, and De for the country’s good to do so; there
ccan travel now, by airplane, possibly Would be very little need for anyhody to
The Editor: ization of gold” or ag I would state it, th 0 thousand or three thousand miles, “Step forth and face the firing squad to-
The article, “The Status of Gold,” by re-definition of the doilar, our standar large figure of present-day travel iz morrow morning at daylight” 1 person-
Col. Chester T. Kennan, in the March, monetary unit, for three reasons: Tivg t of all proportion, and we should there- ally wouid vote te have everybody ac-
1920, issue of the Magazine, has created to¢ stimulate the gold mining industry e re-define the mile as having not 5,280  ¢ept h&}if payment, or even fo cancel the
gsome liftle discussion among my col- second, to keep in agreement with th t, but, say, 26,400 feet, so that the fig- obligation altogether, rather than lose
leagues, and I desire to make a contri- present high wages and prices of com: s for the present-day high-speed OUr s‘gandard of money by mischievous
bution to the discussion which I hope the modities with apparently the hope tha vel would then be around forty to meddling. We, the people, you, I and all
article will create, they will become stabilized and kept fro ty “miles” as re-defined. As to the ‘he rest of us, are paying ourselves—
At the cutset, 1 wish to state tbat T going higher; and, third, as a means o ue of such a procedure, your guess is YOu, me, and all the rest of us again, for
bave no political propaganda to push nor helping to pay the huge debts of the n ood as mine! There would be in- (he Liberty Bonds we own by paying
“axes to grind,” and further that my tion contracted largely because of th duced this unsatisfactory condition, %hese high taxes, and it is fairly accu-
mind is open to logical argument on the war. Analyzing these three argument recver, that a standard had been rate to say thai we are paylng taxes
subject, and that I do not take the posi- in turn, it seems highly improbable tha anged, with the vesult that the stand- about in proportion to the‘bonds we hold,
tion of an incontrovertible autherity on any of them could be attained by redefi vanishes, for to-be a standard it must S0 there would be very little unfairness
it, but am only pointing out those things ing the dollar. maln constant and not be subject to to any individual to cancel the debt alto-
in the article which seem to be untenable Tirst. The gold mining industry wi ration, If we c}?ange the standard of 8ether, if it can Dbe shown to be for the
from the standpoint of the prineiples of quickly recover its pre-war status, whigl d_Value, gold will soon lose its rank gOOd pf the. country io do so. Moreoyer,
economics. was eminently satisfactory as to profit, d its value to trade as a standard, and In this period we should not lOSe_ agight
The position of the gold mining indus- wages and prices of supplies desce t only would nothing be gained in sta- ©f the fact that the war has been indeed
try is of importance at this time, and it The expressed opinion of most econ fzation, but we would be left without costly in suffering and lives lost, and
ig almost needless fo say that I heartily ‘mists is that while they probably wi y standard or ideas of the use. of a that consequently we shounld use every
approve of any justifiable and economi- not drop to the pre-war level, they shoul ndard. . endeavor to.mlmml‘ze future posmbﬂ}t]es
cally sound procedure that will insure the come down to somewhere within 30 to b 3 MBliminating the somewhat ©f war so far as is huma{lely possible,
continuity of that industry on a prefit- percent above the 1914 level, and thi Istic language, and references to “con- and our payment of these high war taxes
able basis, for most agsuredly the world wiil he quite a drop, as Wwe are N0 entious - objectors,” and confining the mMay thus have a heneficial effect in the
needs gold; and I certainly do not agree about 131 percent above that level A cussion to principles of sconomies, Col. long run.
with those economists who place the the level anticipated the gold mining i hnan's statement that the same If “business” al present seems to have
blame for our present high prices on dustry will be able to resume at god 000,000,000 in gold in the United no standard, can we help it any by de-
“the overproduction of gold.” profit. The demand for gold at its pre tes will not he enough to pay the in- molishing the standard of money with
Col. Kennan advocates the restandard- ent standardized price will help to mak rest, let alone the principal, of our na- which all buginess is transacted? Again,
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Gold has so nearly disappeared from M. Keeney is acting as editor of the

circulation for two reasons:
system of credit has taken its place he-
cause it is easier and cheaper to do busi-
ness with it than with gold coin because
it is cheaper to ship a paper slip or two
from one bank to another than to ship

Sidney B. Tyler is superintenden
the Ferro Alloy Co.,
M. McHugh has been made General
iles Manager of the Dorr Co. and has

Hugh €. Watson, ir'ormelly wtth
His addressg is 101

Newman M. M. & L.
Nnow Imanager
M, Co., Bedrock,

Co. at Aspen
of the Michigan-Colei
Monirese County,

moved to New York.
rk Avenue, New York,
Samuel R. Brown Jr., has left Kimini,
» slips can be done on an adding and his plcsent address i
machine with less chance of inaccuracy;
and, second, hecause the majority of peo-
ple seem to prefer its paper substitute;
try to pags out a $20 gold piece instead
at any bank in the
. I know, of course, than any sys-
tem of credit should be
large extent of its face value by gold as
coin or bullion, and the present extent
i should be increased, but
that is no gign that we need an extensive
circulation of $20 gold pieces between
merchants and hanks.

T hope that other readers of your Mag-
azine will contribute to this highly im-
portant as well as interesting subject so
that the people of this natiom, at least
those of them that read the Magagzine,
will have their minds fully alive and pre-
pared to meet a proposal fully as futile,
and possible more so, as the “ifree silver”
Fraternally yours,

WM. R. CHEDSREY,
Professor of Mining, School of Mines,
The Pennsgylvania State College.

PERSONALS

R. L. Hallett is chemist in the Rese
Department, National Lead Co.,
lyn, New York, - -
, formerly of Pueblo
now engineer for the Stearns-Roger

Jonn V. Harvey's address is Minas de
atahambre, Pinar del Rio, Cuba.
vey is mine superintendent.

of a “yellow-back”

arle D, Andrews is sales engineer [or
safitchell Lime Co., Chicago, 1L

i, R. Ramsey hag heen made Waestern
es Manager of the Dorr Co.,, Cooper

secured” to a Homer D. Ford is superintenden

the @lson Asphalium Co., Watson, T

Albert J. Koerner is general manag
of the Koenitzer Tinning Co., 1122 Soj

Saginaw, Mich is assayer at the

Michigan Ave., Edwm E. TIand Jr‘
rango, 1 \iexwo

‘Donald Dyrenforth iz general superin-
ent of the Akron Mines, Whitepine,

C. L Colburn of Wasbmgton D
was a Golden vigitor recently.

Wm. R. Chedsey, professor of minj
at the Pennsylvania State College, B
just returned from the annual ‘unior ¢
through the anthracite fields and the ir
and zine concentrators of the Hast.

Samuel C. Sandusky has resigned
position with the Nevada Packard M

Chas. S Arthur is v Vll.h the Great West-
500 Sugar PBldg., Denver,
proposal of 1836 Ecinmnd dtein’s present address is R.
‘D, No. 1, Option, Pa.

. M. Cronin has resigned as chemist

charge of the Zuma Mining Co., Eur “the Experimental Plant to enter pri-

3 Y o
B. W. Knowles is mine superintends E. Prior’s address

for the Hedley Gold Mining Co.,
Hedley, B. C., Canada.

7. Krumm has resigned as Assistant
‘otessor of Metallurgy to enter private
etallurgical work.

C, Erb Wuensch, editor of the Maga-
is - making mine examinations in

Clarence T. Emrich is assistant su

W. H. Wiley has recently returned to  jpiendent International Smeliing Co., )

examination of zinc-

Los Angeles after
i i in Hunan Province,

Dudley M. Wilson is construction
gineer with the Texag Construction ¢
rallas, Texas.

Harold C. Tddy has accepted a positi
as chief engineer with the Petroleum R
tifyzng Co of California, at San 1“1

tden in September. His address is B

. B. Milliken has moved from 918
Equitable Bldg., to 709-10 Mining ¥

change Bldg., Denver, azan, El Salvador,

Arthur Erohn was a Golden visitor re-
ntly, He is at present stopping at the
andish Hotel, Denver.
Joe H. Woolf (“Tuffie”) has returned
his home in Greeley, Colo,
iy of four years in Korea,
5 February 1 and made a tour of Japan,
China and the Philippine Izlands, 3
‘Peking he met Chick Ho, 13, who is
w head of the Department of Geology
the Chinese CGovernment University.
Mines re-union was then held with the
8. Y. Wang, "13, Mine
pert, Chinese Government University;
, ‘14, Professor of Phys-
5, IPeking University; Ping See, '14, of

Burt ¢, Stannard .is Superintendent
of the Selby Smelting and L.ead Co., San

Francisco, Calif.

F. A, Goodale bas just returned fie
examining an alluvial mine in Quee
His present address:
care You Bet Mining Co

George M. Lee has been transterr
from Grand Forks, B, ., to Anyox, Bi
"He iz with the Granby Consolidated M
ing, Smelting and Power

John B. Carman has been trausfe
from Denver to the Yak Mines of the
, Leadville, Colo.
Perking was an entertaini
guest at the Alumni Banguet on May

In the absence of C. Hrh Wuensch, Ri

received that
George A. Kennedy is at present in St.

land, Australia.
Colfax, Calif.,

from an operation necessitated by the
injnries he received when shot by a ban-
Mr. Kennedy was with
the W. C. Laughlin Co., La Colorado, So-
nora, Mexico,

dit in Mexico.

llowing present:

Fred Mcl. Sirout has moved from
Cripple Creek ig located at 1453

High Streetl, Denver, Colo.

the office of the High Industrial Commis-
gioner; H., Les, ’16, of the government
employ. Mr. Woolf was accompanied by
his  sister, Migs Mabel Woolf, and a
friend who went to the Orient to make
the return trip with Mr. Woolf,

Albert W. Smith is Superintendent,
Open Hearth, Youngstown Sheet & Tube
Co., Youngstown, Ohio.

5.

Keith Roberts is Field HEngineer for
the Balkra Syndicate of New York,. He is
at present at Cottonwood Falls, Kansas,

Alfred F. Duggleby is General Superin-
tendent of the Alleghany Mining Co., at
Alleghany, California.

¥, Eungene Heatley is geclogist and
vice-president of the York Production Co.,
Denver, Colo.

6.

Lieut. Frank E. Briber is still confined
in the Walter Reed Hospital, Washington,
D. ., suffering from injuries received
while with the 314th Engineers in France,
He would like to hear from some of his
old friends.

7. .

Roscoe . Clarke has resigned as
chemist for the Burro Mt. Copper Co., at
Tyrone, New Mexico, and is at present
in Denver.

Walter Goodwin Swart has moved from
Duluth to Babbitt, Minnesota, where he
is CGeneral Manager of the Mesabi Irvon
Co.

20.

J. (0. Benhow, Prentice F. Brown, Lu-
ther J. Buck, Albert A, Klamann and
Howard T. Flint have accepted positions
in the mill testing department of the
Anaconda Copper Co., Butte, Mont.

Nicholas F. Gallucei has accepied a po-
sition as engineer with the New Sabinas
Co., Cloete, Coah., Mexico.

George V. Dunn, William 8. Levings
and William B. Case have accepted posi-
tiong as geclogists with the Midwest Re-
fining Co.

John 8. N. Davis will sail from New
York the latter part of May for Rancagua,
Chile, S. A., where he hag aceepted a po-
sition with the Braden Copper Co.

Arthur C. Kinsley has accepted a posi-
tion with the Minerales de Metales Co.,
Monterrey, N. L., Mexico.

Myron L. Sisson has accepted a posi-
tion with the U. 8. Fuel Co., Mohrland,
Utah.

Edward. J. Xrier expecls to leave soon
for Raton, New Mexico, where he has ac-
cepted a position with the St. Louis,
Roclky Mt, & Pacific Co.
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ATHLETICS

By F. A. Lichtenheld, ’20.

Mines 13; C. C. 6.

Colorado Springs—April 30.—Bunching
hits with Tiger errovs in the third inning
after two were out, the School of Mines
baseball team scored sgeven runs and
agsumed a comfortable lead that the Col-
legians did not threaten threughout the
game, the Minerg winning by a score of
13 to 6. In this inning Briggs misjudged
Newman's liner and it sailed to center
fleld for a home rtun, while MacDougall
and Flegal hobbled, putting the Ore Dig-
gers in position to score when golid hits
followed.

Krauge kept the Tiger hits well seat-
tered and gtruck out seven batsmen.
Newhold pitched a strong game in spots
but on two cccasions when his teammates
failed to take care of easy putouts, he
was touched up for the necessary hits to
produce runs.

Hughes, star boxman for the Tigers
last year, will hurl the game. This will
be his first appearance of the season.

Seore: MINES.
AB H PO A =
Dunn, 2b, ........... 6 3 2 4 0
Railey, 88, ....oon. .. 5 2 1 4 1
Strock, 3h. .......... 4 -1 1 2 0
Serafini, ct. ......... 4 1 4 0 ¢
Bunte, rf. ........... 4 2 0 0 0
Henderson, 1f. ...... 5 2 1 0 0
Fenzel, 1b, .......... 3 1 11 0 1
Newman, ¢. ......... 53 3 i 1 1
Krange, p. .......... 3 ] 0 4 0
Totals ............ 41 15 15 27 3
COLORADO COLLEGE.
AR H PO A =
Bliegtein, 2b, ....... 8 0 & 3 ©
MacBougall, s8. ..... 5 3 3 3 1
Flegal, L. ........... 5 1 1 o0 1t
Hughes, ¢, .......... 4 1 13 5 0
McCool, 1f. .......... 3 0 0 0 0
Kyfin, 1b, ...covunn. 3 0 5 0 0
Briggs, cf, .......... 4 2 0 0 1
Wilkin, 8b. ......... 4 1 0 4 0
Newbold, p. ......... 2 0 0 3 0
*A'worth ..........., 1 90 0 0 0
Totalg ............ 36 9 27 18 3
* Batted for Newhold in ninth.
Summary—Two-base hits: Briggs 2,
HTenderson. Three-base hits: Punn,

Briggs, MaeDougall. Home runs: Strock,
Newman. Sacrifice hits: Newhboeld, Me-
Cool. Stolen bases: Dunn, Bailey, Mac-
Dougall, Briges. Double play: Newbold
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Krause 7, by Newbold 10. Bages on haf ninmary-—1"w o-b ase hits: .Flega_J,
Off Krause 1, off Newbold 6. W . Three-base hits: Serafini, Wil
pitches: Newbold 2. Umpire: N son, Bleistein. Home run: 8Strock.
houge, Mines 11; ©. C. 4. fice hits: MeCool, Bailey. Stolen

MacDougall 2, Flegal 2, Hughes 2,
gigtein, Kyffin, Ainsworth, Serafini.
nclk out: By Hughes, 5; by Henderzon,
Basés on balls: Off Hughes, 2.
pitched ball: Ward, W. Hughes, Wil-
Hits: Off Park, 4 in 1 inning; off

Colorado Springs, May 1—Mines.”
beated her victory of the day before, gup
duing the Colorado College diamond p
timers this morning by a score of 11
4. The Diggers bunched their hits in th
first and sixth innings, while Hender:
wag pitching steadily for them. :

Coach Parsons started Park in the }
for the Tigers and he was rapped for ¢
gingles, a triple and a home run.
Strock, which gave the Ore Diggers:
early lead of four runs.

E@ Hughes, star pitcher of the Tig
team of last year, wag tardy in appearii
on the fleld teday for his first game:;
the season and lhe took the yubber in t
second., He pitched effective ball in tji
gixth, when the Miners bunched four ki
Wwith a pass and errer for six runs.
Bleistein handled Dunn’s rap in thig §
ing, the side would have been vet
without a score. E

Although the Collegians touched Hégn
derson for ten hits, he kept the blov
well scattered and it was not until th

Mines 1; D. U, 8.

enver University’s Tbaseball team
e back yesterday afterncon. It de-
ted the School of Mineg in one of the
t played haseball games seen on a
orade field this year. The game took
ce at University Park. Score 8 to 1.
he game result was never in doubt.
the third inning D. U. jumped into the
d by scoring three runs, a lead the
m maintained throughout the remain-
f the game.

n the sixth inning, Watking was sent
by Glaze to take Xrausde’s place as
her. Watkins held D. U, for the re-
inder of the game.

A ! L + At MINES,
eighth and ninth innings that the Tig ABH PO A E
attack was forceful enough to p ok 4 92 4 9 1
threatening. Williamson's poor pegei I}n' s """""" 5 1 & 1 =3
resulted in nine stolen bases for Coge Oy B8 e
Parson’s men oek, 3b. .......... 5 2 1 3 0
’ MINES ; rafind, of, ......... 4 0 0 1 9
- R 4 1 0 1 9
AB H PO A unte, 1
R nderson, If. ...,.. 3 9 2 1 1
Dunm, ¥, ............ 5 2 3 ¢ anzel, 1b 3 0 8 0 0
Bailey, ss. .......... 4 0 0 2 ? P 4 1 6 8 0
Strock, 3h, .......... 5 1 1 1 e
S . USE, Do vvvvnnnn.. 4 0 3 0
erafini, of. ......... 4 2 2 90 s
tking, p, ......... i 0 0 o 0
Bunte, rf, ........... 4 1 ¢ o0 Snte, 1h 1 0 0 0 0
Henderson, p, ....... 4 1 1 2 obh ? of T i 1 ¢ 1 g0
Williamson, ¢ ....... 4 2 1 0 "ardj o5 Trrrereey 11 0 1 0
Ward, 2b, ........... a1 1 4 o T e -
Frenzel, 1b. ......... 3 v s 0 otals ............ 0 9 23 18 4
Totals ............ 36 10 27 9 DENVER UNIVERSITY.
TIGERS. AB H PO A =
AB H PO A 1lipg, b, ......... 2 1 0o 2 0
Briggs, ef. .......... 5 0o 1 0 - nt, 83, . ... ..., 2 0 2 2 .1
MacDougall, ss. ..... 5 0 2 1 dlen, 2h, ........... 4 3 1 2 0
Flegal, vf. ........... 5 3 1 0 A 2 0 12 1 0
W. Hughes, ¢........ 5 3 €& 0 ohana, of, ......... 4 2 1 0 0
Bliestein, 2b, ........ b 2 2 1 gsell, 1f, ..., ... ... 4 1 1 1 1
Kyffin, 1b. .......... 4 0 8 0 ook, rf. ........ ..., 4 1 3 0 0
MeCool, 1. .......... 3 0 1 o hage, 1b. .......... 4 1 7T 1 2
Witkin, 3b. ......... 3 0 2 2 acKenzie, p. ...... 3t 0 0 0
Park, p. ... ......... o 0o 0o 0. er, ef, ............ 0o 0 0 0 o0
E. Hughes, p......... 3 1 o 3 ewlg, rf. .......... o 0 0 0 0
*A'worth ............ 1 1 ¢ 0 raham, 1f, ......... g 0 0 0@ o0
Totals ............ 39 10 23 7 Totals ............ 3 10 27 9 4
* Williamson out, failed to touch 2nd;: . B Mines ............ 000060100—1
+ Batted for Bughes in 9th. nver University. 0 031310 .0 X8
Mines . ....... ... A N01T008600 O— mrmarv—=setalen baseg: Phillins, 1
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Strock, 3. Sacrifice hits: Phillips, 1;
Liggett, 1; MacKenzie, 1. Passed balls:
Liggett, 2. Struck out: By MacKenzie,
12; by Kranuse, 2; by Watkins, 2. Bases
on balls: Of MacKenzie, 4; off Krause,
2; off Watkins, 2, Hit by pitched hall:
By Krause (Chase, Flint); by Watkins

{Geer). Left on bases: Denver 'Univer-
gity: 4; Mines, 10. Umpire: Cassidy.
Time: 2:50.

MINES LOSE AT TRACK WITH C. C.

Colorado Springs, May 1~—Piling up 9
points, the Colorado College track squad
easily defeated the Mines team in a dual
nmieet here this afternoon. "The Mines
scored but three firsts in the fourteen
eventls.

Sensational performance of Mal Gra-
ham, Tiger sprinter, in the 220-yard dash,
was the feature of the meet. He stepped
the distance in 21:3 and was not pressed.

The Tigers scored firgts in the 100-yard
dash, the 220 dash, the guarter, half mile
and two-mile runs, the high hurdles, the
pole vault, high jump and broad jump, and
javelin throw. Callucei won the shotput
and the discuz hurl for the Miners and
Davis finished ahead of Hughes after a
close race in the low hurdles.

Colorade College won the mile relay in
3:42. Graham and Galluceci tied for indi-
vidual honors with two firsts each.

NEW ATHLETIC COUNCIL FOR
NEXT YEAR.

At a mass meeting of the school,
held in April by the Athletie Counecil,
Prof. A, E. Beliis, Don 1. Bailey and R.
M. Schade were elected to the Athletic
Council for the coming vear, while the
following managers were named: W. L.
Jones, foothall; H, Fidel, baseball; Her-
ron, basketball; Pratley, track: Bilhei-
mer, boxing and wrestling, A great deal
of credit must be given to the outgoing
meh who served so well in the past year,

SECOND MINES ATHLETIC BANQUET.

Mineg held its second athletic bhanquet
May 5, 1920, at the Albany Hotel. Food,
gpeeches and entertainments made up
the biil and everybody had a glorious
time,

OBITUARY.
Ex-'00.

B, M. Stewart, Ex-'08, was kiiled in an
automohiie accident April 5. It ig sup-
posed thai he tfell asleep while driving,
causing the machine to run off the road
and turn over., He wag one of the most




PROFESSIONAL CARDS

BRELEE, HENRY C.
Mining Engiuneer.
229 Coronado Bldg,
Denver, Colo.,

HAMMOND, JOEN HAYS
BMining Engineer.
11 Broadway,
New York.

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

MILLIKEN, WILLIAM B.

Mining Engineer and Mefallurgis

709-10 Mining Exchange Bldg.,
Denver, Colo.

COLORADO SCHOOL OF MINES

GOLDEN, COLORADO

UNEXCELLED
LOCATION
AND

BUTLER, G. MONTAGUE
Wining and Geclogical Engineey.

Dean College of Mines and Engineer-
ing, University of Arizona, Tucson.

Examinations and problems inveolving
persistence, change in character, and
loss of ore.

Diamonds and nther gems secured for
Miners or their friends at reduced
rates,

CORRY, ARTHUR V.
Member IIarper, Macdonald & Co,,
Mining. Engineers, Butte, Mont.

MONTANA LABCRATORY CO.
E. BE. BELUMENTHAT
Chemist and Assayel.
Phillipshurg, Mont.

EQUIPMENT

H. N. STRONCK
Consnlting Industrial Manager.

Problems of Finance,

743 Conway Bldg.,, Chicago, Il

! Organizati
Production, Labor and Acccuntin

‘rado.

TAYLOR, FRANK BR.
Greologist and 01l EBxpert.
Reports and Investigations.
Box 328, Casper, Wyo.

-training.

DUGAY, WILLIAM F.
Genéral Agent for Southern Califor-
nia.
Columbian National T.ife Insurance
Company.

Old Line, T.ow Cost Life Insurance,

Acciflent and Health Insurance,
T16-718 Trust & Savings Bldg.,
L.os Angeles, California.

WALTMAN, W. D.

1216 First National Bank Bldg.,
Denver, Colo.,

Phone Champa 5236,

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.
rally in demand by best mining companies; employment secured through
‘Capability Exchange maintained by the Alumni Association.

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

For further information address

THE REGISTRAR, COLORADO SCHOOL OF MINES, GOLDEN, COLORADO

HIGH
STANDARD
OF
EXCELLENCE

Graduates gen-

e
‘A new reprint of the following is ready
r distribution: :
“¥Notes on Fire Assaying,” by F. W.

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

raphagen. A manual of methods of fire
gsaying for gold, silver, platinum, tin
nd lead ores. Price $1.00.

HAVE YOU A SET OF THESE?

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

EFFERSON COUNTY POWER

Office and Residence, Cor. 15th and
Pord Streets

DR. PAUL MEYER
Physician
Phone Golden 21 Golden, Colorado

PATENTS.

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

WATSON E. COLEMAN

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

AUGUST BERNINGHAUSEN, Proprieto

CITY TAILOR SHOP

Cleaning, Pressing and Repairing

Golden, Colorado

AND LIGHT CO.

Golden, Colorado

LUTHER HERTEL
Clothier and Furnisher

Office Houra: 9 to 12 2, m,, 1 to 5 p. m

Phone (Golden 164W

DR. LESLIE C. ANDERSON

Dentist

Rooms 9 and 10, over Rubey Bank

Golden, Colorado

ole Agents: Arrow Collars and Shirts
“SINCERITY” CLOTHES
Golden, Colorado

DELICIOUS CANDIES.

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

For social functions, or for your best
girl—try their Chocolate Bon Eons, Ice

- Cream and Bakery Goods.

All the eatables and drinkables for a
Duter Lunch, Cigars, Tobaccos, etc,

. Koenig, Pres. W. H. Bolitho, Sec,

he KOENIG MERCANTILE CO.
STAPLE AND FANCY GROGERIES

THE
J. . LINDER HARDWARE CO.

Hardware, Plumbing, Heating
Golden, Colorado

Telephone Golden 72

CITY MEAT MARKET
1118 Washington Ave.

Meats, Fish, Poultry, Vegetables,
Butter and Eggs—Oysters in Season

‘Washington Ave and 12th St.
Golden 9

Golden 60 Golden, Colo,
Terms Strictly Cash and 30 Days.

Telephones:

Phone Golden 187
SOREN SORENSON

Siaple and Faney
Groceries
1214 Washington Ave,

Demonstrate where it pays to advertise, By identifying yourself and the Mines Magazine.




The o
Roessler & Hasslacher
Chemical Company

709-717 SIXTH AVENUE
NEW YORK
Works: Perth Anﬁboy, N.J.

'CYANIDE OF SODIUM
o 96-987 .

CYANOGEN 5152 PER GENT

- “CYANEGG”
I-SoEtguﬂgocF;fANéiE 0698 PER CENT
. [ o k G 7
Goodman Manufacturing Co., Chicago, IIL - BT T -

New York, - . Cincinnati, Denver, -Pittsburg, St. Louis,
Charleston, W. Va. Birmingham.

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 203-5 tells about it.

CYANOGEN ‘5152 PER CENT

1

THE DORR CLASSIFIER F. B. ROBINSON

BOOKS AND SUPPLIES

Subscriptions Taken to All Magazines and Periodicals

DAND sLmd
PIECHARGE DIHGHARGE

Mail Orders, Promptly Attended To

F. B. ROBINSON - - - - - - GOLDEN, COLORADO

Dorr Duplex Classifier, Model “C” (Patented) IMPORTERS

A MAGHINE OF REMARKABLE FLEXIBILITY

EXPORTERS

_ MAKE OUR STORE YOUR HEADQUARTERS FOR ALL
LABORATORY REQUIREMENTS,

Rubber Aprons—Scientific Instruiments—Chemicals—
Glassware~Metallurgical Clay Goods—Filter Paper

THE DENVER FIRE CLAY COMPANY

1742-1746 CHAMPA STREET, DENVER, COLORADO
SALT LAKE CITY NEW YORK CITY

Used in cloged circuit with regrinding machines, it can. be adjusted to make
close separations between 48- and 200-mesh, I{ will pay you to
become thorounghly acguainted with Dorr Machines,

THE DORR COMPANY

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




The Efficient Drive
For Mine Machinery

LINK-BELT SILENT CHAIN is the ideal drive for ball and
tube mills, fans, pumps, etc., or any place around the mine
where it is important to transmit power without slip or loss.
It is the “Safety-First” drive.

There is no slippage as with belts. There is no necessity for long
centers, wasting space. There are nc shut-downs due to breaking
helts. For, with the Link-Belt Silent Drives, the power from the driv-
ing motor iz chained to the driven machinery, Hvery revolution of
the motor shaft means a like revolution of the machine shaft.

Link-Belt Siient Chain Drives are “Flexible as a Belt—Positive as a
Gear—More Efficient than Either”.

Send for -our Book No. 125.—A handbook of Silent Chain practice. Tt
shows how to figure drives and determine prices.

LINK-BELT ComMPANY

Philadelphia Chicago Indianapolis

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

WORLD'S LARGEST MANUFACTURERS OF POWER
TRANSMISSION CHAINS.

&

SILENT CHAIN DRIVES

FOR THE EFFICIENT TRANSMISSION OF POWER.

J. CHILBHRG, Manager of Sales

- The
Colorado Fuel and
Iron Company

J. ¥, WELBORN, President

MANUFACTURERS OF

PIG TRON, BLOOMS,
BILLETS B

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

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

Track Spikes and Bolts, Wire Nails, Gemer}t-Coated
Nails, Plain and Barb Wire, Bale Ties,
Field Fence, Poultry Netting, Gast
Iron Pipe and Coke

MINERS OF

Anthracite and Bituminous Coals for
Domestic, Steam and Smithing Purposes

GENERAL OFFICES

@

Denver, Colo.

Boston Building




Fymrvr b mto wrhare 1F nave 10 advertise

;-mmmmu__mm .

i | @m@

,

FOR years after the discovery of X-
rays it was evident that only inten-
sive research could unfold their real
possibilities.

Meanwhile, scientists of the General
Electric Company developed the process
of making wrought tungsten. This
proved ideal as the targetin X-ray tubes
and its use for this purpose soon became
universal,

Then further research resulted in the
development of an X-ray tube of a radi-
cally new type-—the Coolidge Tube—
with both electrodes of wrought tung-
sten and containing the highest attain-
able vacuurn.

But the complication of high-vacuum

General Office
SchenectadnINY.

VACUUM RESEARCH
ROOM G-E LABORATORY

Greater X-ray Service-—
through Research

OILPAany e s wisas

LIl

BRI
E |
1 i.i[__

U;ing l:he K-TRay
in the Home

pumps made the new tube in large
quantities impossible. The answer to
this problem was the Langmuir Con-
densation Pamp, utilizing mercury vapor
in its operation and almost automatic.

To meet the need for simple X-ray ap-
paratus during the war =-the G-E Labo-
ratory developed the BSelf-Rectifying
Coolidge ‘Tube, which made possible
portable outiits at the front, The latest
X-ray outfit of this type is so small, it
can be taken conveniently to the home
or to the bedside in the hospital.

Thus the Research Laboratory of the
General Eleciric Company contitues to
serve, that progress in things electrical
may continue for the good of humanity.
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Bvidentifvines vourself and the Mines Macazine.

MINES MEN TO

And Preferred Service &0 Mines

WIRE or WRITE US REGARDING YOUR: OPENINGS
Stating Requirements of Position and Salary Pald

We Will Report Ugon Best Men Avallabre Immedla e'ly
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MINES EMPLOYERS |

Men and Mines Emp!oyer

N
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General Chemical Company, Successo

Manufacturers of

COMMERCIAL SULPHURIC,
(Any Strength Including Oleum)

MURIATIC and NITRIC ACIDS,

MIXED ACID,
{Any F_orrnula)

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

Buyers of
MIXED ZINC-LEAD-IRON SULPHIDES

DENVER, COLORADO, U. S. A




