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SAFETY — A Major Consideration

TUDGE GARY made an indelible impres-
A sion on industrial organization. Called
upon to occupy the center of the stage in the
greatest industrial drama of all times, he
immediately found himself out of tune with
much of the tradition that had fastened it-
self not only upon the steel industry but upon
American industry in general. It was the
fashion of the era to crush competitors.
Much of the literature of that period made
gods of captains of industry whose success
lay in their ruthlessness rather than in whole-
some vision. It was the fashion, also, to
hoard business secrets; to keep trade infor-
mation from the public and thereby from
competitors. The sentiment of the time
seemed to dictate a philosophy of “suspect
your competitor and distrust the public.”

TVITR. GARY brought an entirely new

viewpoint into this drama. His biog-
rapher, Miss Tarbell, tells at length of the
difficulties he encountered in the early days
of the Steel Corporation because of the differ-
ences between his viewpoint and that of men
who belonged to the old school. He took
the public into his confidence. He gave it
facts about the financial operations of the
Steel Corporation that amazed-old steel men.
Bankers, too, doubted the wisdom of this
practice. Mr. Gary stood firm. Time soon
justified his vision. Public opinion, formed
during the political discussion from 1892 to
1900, changed from hostility to trusts to
toleration and later to general approval of
big business. The Steel Corporation pros-
pered; the industry prospered. By common
consent Judge Gary’s was the guiding hand
throughout this period. The intelligence and

character that won for him his victory over
tradition developed into leadership that kept
the industry free from internal strife and
thus free to grow strong in public favor.

TN SPITE of his numerous outstanding

achievements many men will remember
him best for his interest in and financial sup-
port of the safety movement. Thirty years

ago industrial accidents were numerous. In-
dustrial cripples were everywhere. Mill
towns, particularly, abounded in them.

l.ooked hack upon in the light of modern
safety technique and accomplishment we do
well to record the fact that the first sub-
stantial impetus to improvement came from
Tudge Gary, who convinced his associates
that support of the movement w'ould be
good for their business as well as good for

humanity. His efforts were not confined
to kind words. A genuine campaign to
eliminate accidents was undertaken. A

safety organization was created to function
throughout the Corporation and its subsidi-
ary companies. Money was spent in amounts
previously unheard of for purposes of saving
lives and preventing accidents. Hospitals
and skilled surgical and medical service w'ere
made part of the program. Safety inside;
better housing and living conditions outside
became the slogan. This spread to those
coal operations that are part of the Steel
Corporation’s activities.

I F THE safety movement has lost a friend
it may well be said that he left a perma-
nent organization to carry on with a genuine
conviction that Safety should be a definite
part of the operating program.






Does LONGWALL Save
Lives and DollarsF

O remove the coal completely
by longwall and let the roof
fall over a long distance with

only a few posts, cribs and jacksrhashanical

always seemed likely to increase the
dangers of mining. Everybody ap-
peared to expect that it would, es-
pecially as the machine methods by
which it was accompanied were
noisy and continuous in operation
and prevented the miners from hear-
ing the sounds made by the move-
ment of the roof. The speed of the
operations, and the hazards believed
to accompany mass production also
seemed likely to cause accidents.
But after some wide experience it
was found that dangers were fewer
rather than greater with longwall
mining, that the roof, coal and floor
had less time to disintegrate and be-
come dangerous, that by specialization
the right men could be selected for
every special and expert job, that
supervision was easy and less ex-
pensive, that the tonnage per man in-
creased, thus lowering the number
exposed to the hazard and therefore
the number of accidents per ton, that
the explosives were used in lessened
guantity, that the menace of an ex-
plosion of dust was less in the large
open areas associated with longwall,
for they gave ample opportunity for
the expansion of inflamed gas or dust,
thus decreasing the pressure of the
explosion, and that there was less
danger of gas accumulation where
places were worked in some degree
night and day and when they were
ventilated with a more direct current.

Statistical evidence is restricted to
a few companies but such as is
available in regard to longwall and
mining tends to show
that modem methods will reduce
hazards materially. The a priori
reasoning of the mining fraternity
was apparently all at fault. The
miners who were at first fearful are
gaining confidence in the new
methods. Their fears were wholly
natural and were shared by those who
directed them, but experience is con-
vincing them that the old methods
were about as safe as the method of
felling a tree by a girdling cut, such
as novices in the art of tree felling
quite frequently adopt when left to
their unaided wisdom, believing that
a cautious method of tackling the job
such as that described will give op-
portunity for observation and safe
retreat whereas it makes the hazard
only the more imminent and pre-
cautions more difficult.

AT THE Valley Smokeless Coal
iA Co.’s mine near Johnstown 187,-
827 tons of coal have been mined by
longwall without any fatality. That is
not a record, of course, in fact it is a
little less than the normal tonnage per
fatality, but it does show that safety
can be attained by 300-ft. longwall
faces when proper care is taken and
adequate supervision afforded and all
this though all timber is recovered.
The company uses 1,500 jacks and not
a jack has been lost. This recovery is
probably the most dangerous part of
the work. In it one man broke an

By R. Dawson Hall

Engineering Editor, Coal Age
New York City

arm and a leg. As similar recovery
in room and pillar would be quite if
not unduly hazardous, the methods
and conditions at this mine should be
described. The roof is one which is
hard to handle by reason of its ulti-
mate strength, the result it is said of
the presence of thick sandstone beds.
Immediately above the coal is 2 ft. 5
in. of slate, 13 ft. of sandstone, 9 ft.
of clay, 9 in. of coal, 6 ft. of shale,
12 ft. of sandstone and 15 ft. of shale.

HE coal being mined is of low-
Tvolatile character and in the “B”
seam, the Miller, as it is locally called.
It has a large number of rolls. Its
true thickness is between 36 and 44
in., but in places undulations of the
floor locally reduce it to only 22 in.
These rolls are so frequent and the
coal was at best so thin that the cost
of yardage in driving both rooms
and entries was prohibitive.

Today the rolls have to be cut only
in the entries. The longwall faces
are handled without cutting into the
clay for headroom, for the pan con-
veyors, which bring out the coal,
accommodate themselves readily to
the undulations of the floor and being
low can readily be loaded to capacity
no matter how thin the coal seam may
be. To help support the roof where
the men are working, a row of jacks
is set 3 ft. clear of the face at 3-ft.
centers. The jacks are suited for use
in the thinnest of coal, compensation
being made for the variation in the
thickness of the seam by the use of
hard maple or oak blocks above and

Sketch Section of Working Face Just Before Rear Jacks Are Moved Forward Into Space Behind Conveyor
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Map of Valley Smokeless Mine Showing Two Panels of Longwall and the First Test Work Using That Method

below the jacks. The base block is
laid on a thin bedding of slack.

Behind this line of jacks, of which
there are about 100, is laid the con-
veyor in a space 3 ft. wide left be-
tween the afore-mentioned and a sec-
ond line of jacks. The jacking hack
of the first row consists of four lines
of jacks set in twos, each pair on
maple or oak blocks 3 ft. 6 in. long.
The blocks are set at 3-ft. centers and
the center lines of the rows of blocks
are 5 ft. apart. It is simpler, how-
ever, not to speak of the jacks as be-
ing in pairs, but to refer to them by
row numbers. In the sketch the
blocks near the caved area are ready
to be moved up, for it is the fourth
and fifth rows of props which are
advanced whenever the first row of
jacks and the conveyor have been
shifted forward. The jacks in these
two rear rows are loosened, and the
blocks and jacks passed between the
jacks in the second and third rows.
They are then erected behind the
conveyor.

N ORDER to get best results the

jacks should be kept absolutely in
line, thus equalizing the load on the
coal face and on the blocks and jacks.
The heaviest cover encountered so far
is about 530 ft., but nevertheless the
roof has in places weak mud seams
that sometimes make it necessary to
put jacks between the front line and
the face. If necessary it would be
possible to do as was done at the
mines of the Pittsburgh Coal Co.
where 6-in. holes were drilled by a
machine to a depth of 7 ft. in the

face near the roof for the insertion
of I-beams. These were set in the
holes at one end and rested on posts
in the line of the first row of jacks.
These beams acted as forepoles and
were used to support the “clod” over
the coal. As the undermining was
only 6 ft. deep, the I-beams, even
after the coal was shot down, gave
adequate support until new I-beams
were placed at points intermediate be-
tween the old ones. Forepoling greatly
reduces the hazard of mining in
Europe, and it is well worthy of adop-
tion in American mines.

HERE is question as to the
need for. and advantage of, the
fourth and fifth lines of jacks. They
retain too much roof and conse-
quently provide too much weight on
the blocking which would last longer
if subjected to less pressure. They
were introduced as a means of giving
assurance to the miners. When the
mountain was tumbling in behind
them it was comforting to feel that
the rocks were falling no nearer than
12 or 14 ft., but now that confidence
has been gained in the method of sup-
porting the roof and now that the
men pay little or no attention to the
noises behind them, it is felt that the
fourth and fifth lines of props do not
add to safety and do increase the load,
so it is likely that hereafter only three
lines will be used and the jacks in
the second and third lines will be
moved up in pairs with the blocking
on which they rest and with that
which rests on them.
The safe feature of the system is

the speed and ease with which the
jacks are removed. A bar washer
holds the jack up to its place. A
blow on this washer releases it and
the jack falls apart and the blocking
on top of it falls. There is no delay,
nor any difficulty. The man releasing
the jack is at all times under the pro-
tection of two other jacks. The jack
wedges slide easily both in erection
and in demolition. At first it was
thought that the faces of the jack
should be smoothed and lubricated
with graphite, but it has been found
that they can be left as cast and that
a little slack ground onto the rough
surfaces will fill the interstices and
give the best of sliding conditions.
Safety in transportation has also
been closely watched. An eight-car
trip is pulled along the main panel
entry of the solid panel which is left
between each pair of working panels.
(The solid panel will be worked on
the retreat. The working panels are
to be operated on the advance.) The
locomotive turns into an inclined
crosscut leading to the entry which
skirts the longwall and passes on be-
tween solid pillars 300 or more feet
wide on one side and over 100 ft.
wide on the other. It continues until
the trip clears the crosscut and all the
cars are in the heading skirting the
longwall. The locomotive then
pushes the cars to the loading point
and spots them one by one without
uncoupling under the conveyor. The
fact that the cars are not uncoupled
adds to the safety by eliminating the
hazards of uncoupling. The locomo-
tive and crew during the whole
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process are either protected by solid
pillars or are so near the face of the
longwall as to receive maximum pro-
tection. That done the locomotive
pushes the cars along the edge of the
gob to the nearest inclined crosscut.
This takes only a minute or so. The
roadway thus used by men and loco-
motive for so short a time is pro-
tected by 18-in. square cribs, a row
of jacks and by the natural tendency
of the roof to “shelf” over the rib.

By working half the force by night
and half by day, or by dividing the
force into three shifts the catastrophe
risk is kept down. Therefore, it is
worthy of note that at the Valley
Smokeless Mine there are three gangs
which follow one another in sequence.
However, the number in each is not
equal, the midnight shift consisting
of two men who each labor in two
longwall faces.

evertheless approach is
made toward dividing the force
by three, and every advance in that
direction, large or small, decreases the
catastrophe hazard which increases as
the square of the number of men in
the mines at any one time. The op-
erations of the men who load the
coal at the Valley Smokeless mine do
not endanger the men who at night
advance the props nor do the opera-
tions of the latter prove a hazard to
the men who handle the powder and
shoot down the coal. The shooting
also is not only handled throughout
by men who are experienced in that
work but is done when all the other
men are out of the mine, and the
operations of the other gangs are in
charge of bosses—who work, it is
true, but are employed mainly to pro-
mote the safety and efficiency of the
men at the working face.
Thus much for safety. What are
the economic features? Each face
produces 160 long tons daily. For

Locomotive — ;
;Pan conveyor, hanclL-loaded
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this, there are, during the day, eight
men who load coal and move the con-
veyor and one shift boss who drills
the face and moves the single or first
line of face jacks. At night there are
six men who move the other rows of
jacks, two men who cut 300 ft. of
face, one foreman who builds crib-
bing and in addition
a shotloader and a
shotfirer who in turn
load and shoot the
holes in two longwall
faces. The coal is
drilled with an elec-
tric drill and as the
coal is “burned” to
the roof the holes are
made only 3 ft. deep. They are
drilled at a slight angle near the roof.
The shotloader and shotfirer come
into the mine at 11 p.m., the other
night men at 3 p.m. In all there are
three shifts, in the aggregate of
which nineteen men are employed
which, at 179 net tons daily, gives
an output per man of 9.4 tons, more
than usual for thin coal. Great also
is the advantage that whereas in ordi-
nary room-and-pillar mines 21 per
cent of the coal is recovered from
narrow work, in this mine only about
6 per cent of the coal will thus be
obtained. The cost for yardage at
one time was 46¢c. per ton. It has
been greatly reduced by the introduc-
tion of longwall.

Cross-Section

NOTHER advantage of the sys-

tem is the ease with which it can
be started soon after a shaft is sunk or
a drift has been extended far enough
for entries to be developed. All that
is needed for the starting of a long-
wall face is two panel entryways, each
consisting of a roadway and airway,
driven sufficiently far beyond the
main entry to give a protective pillar,
and also a room or development head-
ing connecting the
two parallel entry-
ways.

Nor isthe equip-
ment inordinately
expensive. A
single 300-ft. sec-
tion of longwall
such as that used
at the mine of the
Valley Smokeless

Load/ng

Coal Co. can be
aveam ctibim equipped with con-
(recoverable), veyors, machines,

Longwall Face with Pan Conveyor at Valley

Smokeless Mine

jacks and gather-
ing locomotive for
about $25,000 and
the cost of the
preparatory work
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for each face is about $8,000. The
latter expense, of course, would

sooner or later have to be met with
any form of mining.

It is fully realized that where time
and capital are available it would be
better before starting to work long-
wall to drive the panel entryways to

of Face Showing Cave, Steel Jacks
and Undercut

the limit of their allotted territory,
whether that be the boundary of the
property or the protective pillar of a
cross entry. In that case the driving
of two entries would be saved and the
longwall would be on the retreat in-
stead of on the advance. Two panel
entries forming a panel entryway are
already being driven with the idea of
working the coal into which they are
entering on the retreat instead of on
the advance, thus utilizing the
economies and greater safety of this
more favorable form of operation.

T FIRST it was expected that the
mine would be operated without

rooms. All the coal was to come
either from the longwall or from
headings. When, however, a man

failed to report for duty in the long-
wall face it was found necessary to
cripple the heading force to make up
the deficiency. In consequence, the
entries seldom went forward as
rapidly as the longwall face required.
A cut is made every day in the long-
wall when it is in operation, advanc-
ing it 5 ft. In order to make sure of
having a full quota of men at both
the longwall faces and the entries it
was necessary to keep ten rooms in
operation at some additional cost, so
as to have men on hand from which
to draw should any of the heading or
longwall men fail to report for work.

O SUCCESSFUL from the point
Sof view both of safety and
economy has been the longwall work
of the Valley Smokeless Coal Co.
that C. M. Dodson & Co., sub-
sidiary of the Weston Dodson &
Co., Inc., has introduced it at its
B. B. colliery in Audenried in the
anthracite region. There the pitch
of the measure up which the long-
wall face has been advanced is 12
per cent and undulating. A shaker
conveyor accordingly will be used.
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will be honored, and

H UMAN LIFE

Worth Saving

N ORDER to picture the progress of the safety

movement within the United States Steel Cor-
poration, | shall quote statements and instructions
which 1, as chairman of the corporation, have issued
from time to time. At one of the early meetings
of casualty managers to discuss

accident prevention, in May,
1906, | said:
“We should like to take a

prominent part, a leading part,
in any movement and in every
movement that is practical to
protect employees of the dif-
ferent corporations in which we
are interested, and any requisi-
tion which is made for the ex-
penditure of money to install
equipment to protect our people
I do not
hesitate to say that we expect
our legal department, and the
gentlemen who are subject to
their control and direction and
advice to take such steps as
are practicable to ascertain any-
thing that can possibly be done
at every locality and in every
department to add to the safety
of .our equipment and to prevent
accidents.

“Upon the ascertainment of
the facts which enable the heads
of departments to form an in-
telligent judgment, we should be glad to have recom-
mendations made so that we shall have opportunity
of finally passing upon the question involved. We
shall not hesitate to make the necessary appropria-
tions of money to carry into effect every suggestion
that seems to be practicable for the improvement of
the conditions at our mills as far as our employees
are concerned.”

A little later, the following instructions were
issued to the subsidiary companies:

“The United States Steel Corporation expects
its subsidiary companies to make every effort prac-
ticable to prevent injury to employees.

“During the last fifteen years we have spent up-
ward of 5170,000,000 for safety, sanitation and
employee welfare activities. These expenditures
have been fully justified. They have been more
than recovered in dollars and cents. But, of far
more importance than the recovery of the expendi-
tures, the happiness and gratification resulting to

Judge Elbert H. Gary

our many thousands of employees and their families,
as well as to the management, through good health
and safety of life and limb, have been beyond com-
putation, beyond any measure in dollars and cents.”

In addressing the stockholders at their annual
meeting, April 18, 1921, | said:

“The United States Steel
Corporation has been char-
acterized as ‘A Corporation
with a Soul.” Whether or not
the statement is literally true
might depend upon your defini-
tion, or mine, of the word ‘soul.’
We might not agree. | volun-
teer one that you may be willing
to accept, at least for the pur-
poses of these remarks: A soul
is a controlling influence, pos-
sessed by individuals, corpora-
tions or states, which recognizes
as of equal importance the
rights, interests and welfare of
themselves with all others. It
involves the practice of the rule
promulgated by Confucius 500
years before Christ.

“Under this definition the
United States Steel Corporation
has striven to secure from all
who are interested in its conduct
the belief that it is possessed of
a sofil. To say it has often failed
is to assert only that its man-
agers are human. But when and in what respect
it has failed in performance can be accurately and
fairly determined only by those who are familiar
with all the facts and motives applicable.

“Up to the highest point of propriety and prac-
ticability the employers should always provide for
the workmen safe and healthful working and living
conditions, and wage rates commensurate with the
work done and the results achieved. This cardinal
doctrine is right and will, as a rule, be of advantage
to employers. From the beginning the manage-
ment of this corporation, in considering employ-
ment questions, has been governed by these funda-
mental ideas.”



POWER—
At the jForking Face

By Frank H. Kneeland

Associate Editor, Coal Age,
New York City

[TH growing mechanization
Wof the coal mines the problem
of maintaining normal power

at the face becomes increasingly im-
portant. When machines such as lo-
comotives, coal cutters and loaders
designed to operate on 250 to 275
volts are supplied with current at
only 180 volts or less much damage
may result. Not only will such ma-
chines refuse to work properly but
they are liable to expensive burnouts
and other damage.

Means employed to keep the power
at the face up to normal or nearly so
vary widely with the circumstances
and conditions encountered. Perhaps
the simplest case is that of the strip
pit.  When steam shovels are em-
ployed this resolves itself into keep-
ing them continuously supplied with
fuel and water. Both of these proc-
esses are comparatively simple. In
the case of the water, during severe
weather, it sometimes becomes neces-
sary to build fires at intervals along
the supply pipe in order to prevent
freezing. Another alternative is to
periodically blow out such lines with
live steam, while still another is to
box them in and pack them with
fresh horse manure, sawdust or some
other insulating material.

lectrifying the strip pit
Eshovels entirely obviates these
difficulties but introduces others.
These, however, are of far less mag-
nitude and much more susceptible to a
satisfactory solution than are those of
fuel and water supply. Several com-
panies operating strippings in the
Middle West follow a procedure that
has fully demonstrated its utility.
Suppose that a certain area, say a sec-
tion, of land is to be stripped. Current
at high voltage is led to some conveni-
ent point on the edge of this area.
Here an outdoor substation, so de-
signed as to last during the antici-
pated life of the stripping, is erected.
This steps down the line voltage
(from 23,000 or 33,000 or whatever

it may be) to say 440 volts or the
potential at which it is to be utilized
in the machine.

From this point several more or
less permanent lines, radiating from
the transformer station like the ribs
of a fan or the outspread fingers of
the hand, are built. These terminate
at points a few hundred feet apart
near the brink of the stripping or
open cut. From junction boxes at
the ends of these lines the current is
transmitted through a triple-conduc-
tor cable covered with tough vulcan-
ized rubber to the shovel. This cable
is laid along the surface of the
ground, and its length is somewhat
more than half the distance between
adjacent low-voltage line termini.

HE idea here involved is that as

the shovel proceeds along the
work it can be successively connected
to the ends of the various low-tension
lines. When it becomes necessary
to change terminous connections it
is an easy matter to hitch a team of
horses or a tractor to the cable and
drag it to its new position. The
rubber covering of the cable is unin-
jured by this kind of treatment. This
general method of procedure has been
followed for years by the United
Electric Coal Cos. at its strippings at
both Cuba, 11, and Farmersburg,
Ind., and by the Sunlight Coal Co., at
Boonville, Ind.

When electricity was introduced
underground, because of the charac-
teristics of the motors driven, direct
current was adopted, and this form
of electrical energy is still employed
almost exclusively for driving prac-
tically all portable equipment. For
years this current was generated on
the surface and transmitted to the
point of application in the mine. As
the workings became more extensive,
however, the amount of copper wire
necessary in order to maintain volt-
age at the face at anywhere near a
normal level became excessive to the
point of being prohibitive. It was
necessary, therefore, to find some
means whereby the excessive trans-
mission losses incurred with long di-

rect-current lines might be avoided.

This has been accomplished in three
separate and distinct ways, two of
which resemble each other to a cer-
tain degree. The first of these is
the practice of transmitting direct
current down boreholes drilled from
the surface over strategic points un-
derground. In many instances the
substations built at or near the top
of such boreholes are made automatic
in character thus almost entirely ob-
viating the expense of attendance.
This method of treating the problem
has'the advantage that all transform-
ers and rotating machinery can be
housed in a clean dry place on the
surface where light conditions are ex-
cellent. It has the disadvantage that
the direct current transmission lines
are somewhat longer than would be
necessary if this current were gen-
erated underground at the approxi-
mate center of load.

HE second and related method is
Tto carry alternating current into
the mine and there convert it into di-
rect current at or near the load center
or centers. The alternating current is
led down cables in the main shaft,
drift or slope, thence along a head-
ing—usually one that is dead or not
used as either haulage or manway—
to the desired point where a suitable
place is excavated for the installation
of the necessary transformers and
motor-generators or other equipment.
From such a substation the direct
current feeders are installed in a man-
ner exactly similar to that employed
in the case of passing them down a
borehole from the surface. of
course, the alternating current may
be led down boreholes above the de-
sired point or points as readily as
down the shaft. This method is pre-
ferred by many operators as it avoids
alternating current cables in the head-
ings.

Any substation supplying power to
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any mine or portion thereof is of a
more or less temporary nature inas-
much as when the mine or section
served is worked out the electrical
equipment supplying energy to it be-
comes of no particular value so long
as it remains in that locality. When
moved to a new location where new
work is to be done its utility again
becomes as great as ever. In order
to make the movement of such ma-
chinery as easy as possible at least
two firms, one in the East and the
other in the Middle West, have
adopted the idea of placing at least
some of their substations on wheels.

In the case of the Eastern firm
transformers, converting equipment
and the like are all mounted in an
old railroad car that can be readily
moved from mine to mine as neces-
sity or emergency may require. The
company in the Middle West has
mounted similar but smaller equip-
ment on the truck of a mine car that
can be moved from section to section
underground.

With either of the two general sys-
tems described much can be accom-
plished in the way of better efficiency,
especially in extensive workings, by
sectionalizing the mine and tying the
various feeders together so that cur-
rent drawn from the trolley at some
remote point may flow to that locality
by two or more routes. Circuit break-
ers that will open
when the current flow
through them exceeds
a certain volume and
reclose again when the
current flow has fallen
to a predetermined
safe level do much to
improve voltage condi-
tions at the working
face.

The third method of keeping the
voltage up to normal at the face is
a problem in transportation rather
than in transmission. It consists in
storing electrical energy and then tak-
ing the storage battery to the point
of power application. This method
has certain obvious advantages and
some equally self-evident disadvan-

tages.
Among its advantages should be
mentioned: The total absence of

wiring and electrical conductors; all
bonding of track is rendered unneces-
sary; locomotives and power tanks
can proceed unhampered to any part
of the mine over any kind of track,
either steel or wood; power is deliv-
ered by the battery practically at the
point of consumption and the volt-
age, therefore, is practically normal
at all times, any changes in potential
experienced being due to the condi-
tion and rate of discharge of the bat-
tfery; the mine load may be largely
equalized; because of its compara-
tively low voltage accumulator equip-
ment of this kind—Ilocomotives,
power tanks and the machinery
driven by them—can readily be made
“permissible.”

Among its disadvantages should be
listed the fact that the efficiency of
the storage battery is only about 80
per cent; the amount of energy that
can be stored at any one time is lim-
ited to the capacity of the accumula-
tors and the life of the battery plates
is only from two to four years. Of
course a suitable charging station
fitted with the necessary equipment
must be provided but this is com-
paratively inexpensive and offers no
particular obstacle. It can be in-
stalled on a split from the intake so

Power for the Giants; Cables Lead Over the Bank

COAL AGE —Vol.32,No0.3

as to be perfectly safe even in a mine
that is normally considered gassy.

A particularly interesting applica-
tion of storage-battery power is
found in some mines that use both
batteries and wire or in at least one
instance where batteries only were
employed underground. In several
mines where trolley locomotives are
used for main haulage and storage
batteries for gathering, spare bat-
teries are installed at strategic points
to “float on the line.” By this means
when the power demands are heavy
and the voltage drops below a prede-
termined level the batteries give up
current to the line; when, on the
other hand, the power demands are
light and the voltage rises the bat-
teries automatically go on charge.

variation of this plan is em-
Aployed in at least one mine in
southern Illinois. Here, when the
mine is to be shut down for only a day
or two, the storage-battery apparatus
is assembled near the shaft bottom and
connected with the line in such a way
that equipment necessarily kept run-
ning during a temporary shutdown
(such as fans and pumps), can draw
their power from it. This allows shut-
ting down the top works (power plant
or substation) during the short time
that the mine is idle. The generating
equipment is, of course, started up
in time to fully charge the batteries
before the day shift goes on when
operation of the mine is resumed.

Another method of cutting down
peak loads and thus improving power
conditions underground can be and
is followed at some mines where the
car supply is ample and the hoisting
capacity exceeds the average rate of
production. Valier in southern Illi-
nois is a typical instance. In front
of the hoistman is placed a meter
that shows the entire load of the
mine. When this approaches a cer-
tain amount that is below the “penalty
peak,” he shuts off power from his
machine and does not resume hoist-
ing until the total power requirements
have fallen to another predetermined
level. By this means not only is the
power demand kept down below the
peak mentioned in the contract but
power conditions underground are
improved.

This problem of keeping the volt-
age at the face up to normal or nearly
so involves economic advantages of
such magnitude as to warrant careful
consideration. It is certain to de-
mand much more attention in the
future than it has received in the
past.



ANTHRACITE Turns

To Automatic Control

ITH the increased applica-
Wtion of electrically-operated
machinery in anthracite min-

ing, operating-labor problems and the
maintenance and repair of electrically-
driven equipment have become of
vital importance to every mine man-
ager. This is attributable, in part, to
the class of labor that must be de-
pended upon in mining operations.
These problems have received serious
consideration in recent years by the
engineers in charge of this phase of
mining.

Prior to the introduction of alter-
nating current, practically all electric-
ally-driven plunger pumps in the
mines were operated from 250-volt
d.c. trolley circuits. The voltage
varied widely because of the opera-
tion of mine locomotives. This con-
dition placed a severe service on all
constant-speed motors and resulted
in high maintenance costs. To bet-
ter meet these conditions, in 1904,
automatic apparatus was applied to
pump controls. This resulted in the
elimination of practically all pump-
runners and breakdowns were at once
reduced to a minimum. All such d.c.
drives are now protected by auto-
matic apparatus at the time they are
installed.

As early as 1905, remote or semi-
automatic controls were placed in
operation on mine fans. Operating
from a distance, they eliminated the
expense of fan-runners. This work
received considerable attention and
today has reached the stage where
the automatic control is placed in the
fan house near the motor. It is a
reliable piece of apparatus and a re-
cent survey shows that there are 200
automatically-controlled electric mine
fans in service. These result in large
savings in operating costs.

In 1922 the author originated, de-
veloped and put into successful op-
eration the first full-automatic centri-
fugal-pump control on mine pumping
plants. Because of the great saving
in labor and maintenance costs, this

has revolutionized pumping in the
mining industry. Further improve-
ments of much value have lately been
made. These are termed “electrical
supervisors” and are located outside
the mines in the substations. They
show the height of the water in the
sumps and indicate which pumps are
operating. In fact, the entire pump-
ing conditions and pump performance
at the pump house several hundred
feet underground are indicated on
the surface. A recent survey indi-
cates that there are now approxi-
mately 150 automatic pumping plants
in successful operation in the anthra-
cite field. These represent annual
savings in labor costs of about $500,-
000. -

By J. T. Jennings

Power Engineer, Philadelphia & Reading
Coal & Iron Co., Pottsville, Pa.

After the completion of his
work on pumping-plant controls, the
author turned his attention to out-
side machinery where his company
has numerous stations in which
are operating motor-generators and
motor-compressors.  Practically all
motor-generator or converter sets are
automatic in their operation. As the
motor-driven compressors were not
automatic, it was necessary to keep
attendants at each substation.

Confronted with this problem, it
was decided to experiment with a
compressor unit in one of the typical

substations to determine if it could
be operated automatically. After ex-
perimenting for several months, it

was determined that motor-driven

Magnet Operated Pilot Valve on Regulator
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compressors could be made automatic
if the manufacturers of such equip-
ment would co-operate.

In 1923 the matter was discussed
with three of the large manufacturers
of compressors and in 1926 an agree-
ment was reached as to the details
which would insure successful opera-
tion through automatic control.

To construct such a control, the
following difficulties were overcome:
(1) A special regulator, which would
automatically unload the compressor
during starting or in event of power
failure and which would start the
compressor when power was restored,
had to be developed; (2) protection
against damage to the compressor
through failure of the cooling-water
supply had to be provided; as had
(3) protection against overheated
bearings; (4) protection against loss
of direct-current excitation; (5) pro-
tection against motor troubles; and
(6) protection of auxiliaries.

The first fully automatic substation

where a motor-generator set and mo-
tor-driven compressor was put into
operation without an attendant, and
protected against the emergencies
just mentioned, was at the Middle
Creek colliery in the Tremont dis-
trict. A second installation has been
made at the Locust Gap colliery in
the Mount Carmel district.

These installations consist of a
300-hp. motor-driven compressor hav-
ing five-point step control and an air
displacement of 1,721 cu.ft.; a 5-kw.
motor-generator exciter set; and a
3-hp., 80-gal., circulating pump with
its switchboard. A 220-volt control
circuit is used for all a.c. apparatus.

The control features of the circulat-
ing pump and motor-generator ex-
citer are alike, and these auxiliaries
start up simultaneously. As shown
in the wiring diagram, the circuits A
and B are of the two-wire push-but-
ton type, energizing the coil of a
magnetically - operated switch and
thence through the contacts of a ther-
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mal-overload relay. When the mo-
tor-generator exciter starts and builds
up its d.c. voltage, it operates a d.c.
control relay on the main compressor
panel. Unless this d.c. relay func-
tions, the compressor will not start.

Circuit C is the control circuit for
the compressor panel. From the
switch, the circuit is through a phase
relay and thermal overload for motor-
winding protection;ad.c. control relay
which protects the motor from loss of
excitation; bearing thermal relays to
protect the machine from overheated
bearings; thermostatic relays to pro-
tect the compressor from stoppage of
circulating water; a.c. control relay
actuating the main starting oil-con-
tactor; and start- and stop-push
button.

By energizing circuit C, the coil on
on the 2,200-volt oil-immersed con-
tactor (circuit D) is energized and
applies line voltage to the synchro-
nous motor. This starts the com-
pressor, and as the compressor is un-
loaded, only starting load is imposed
on the motor. As the motor ap-
proaches synchronous speed, the syn-
chronous-speed timing relay closes
and thus energizes the motor-field
switch (Circuit F). This synchro-
nizes the motor and, at the same time,
energizes the coil of the unloader re-
lay. Thus the compressor is placed
under the operation of its own five-
step clearance mechanical-regulator.

The compressor is put into opera-
tion by first closing the main oil
switch at the switchboard, which
energizes the bus- and control-trans-
formers. The magnet switches on the
auxiliary panel then close, starting
the motor-generator set exciter and
circulating pump. When the exciter
builds up to a predetermined value,
the d.c. control relay doses, thus
establishing a circuit through the con-
tacts of the overload relay, phase re-
lay, bearing thermostat, air thermal
relays and a.c. control rela\\ The
closing of the latter causes the oil-
immersed motor line-contactor to
dose and start the compressor mo-
tor. As the compressor is in an un-
loaded position, the motor will come
up to full speed in about eight sec-
onds. When it approaches full
speed, the synchronizing relay doses,
applying full d.c. voltage to the mo-
tor field and synchronizing the motor.
At the same time, the unloader relay
is energized, thus pladng the com-
pressor under the action of its own
regulator.

It will thus be seen that the com-
pressor can automatically stop and
start without manual attendance.



DUCKBILLS—

Demonstrate Their Practicability

"VEN under difficult condi-
tions we have cut production
1 J cost by using duckbills in
place of hand loading. Over a period
of three years we expect to extend
the use of these loaders to all of our

u "l
-~

mines. We have no conditions where
duckbills  cannot replace hand
loading.”

These statements made by an ope-
rating official of the Union Pacific
Coal Co., in his office at Rock Springs,
Wyo., rather surprised me. One of
my chief reasons for visiting this
town was to gain first hand, the lat-
est information regarding this com-
pany’s successes or failures with
duckbills. Several details regarding
the operation of these devices had
never been clearly explained to me,
and | was, therefore, not enthusisatic
as to their possibilities. But seeing
them in operation under varying con-
ditions cleared up the doubtful points
and convinced me that these loaders

Duckbill of Welded
Construction

Jinning Conveyor Operating
With Swivel Pan

have a definite place in the present
status of coal miné mechanization.

HE duckbill has been described
Tin some instances as “a scoop at-
tached to theend of a jigging conveyor
which automatically extends forward
moving the scoop into the coal.” This
use of the word “automatic” is not
exactly well chosen and has been the
cause of some skepticism regarding
the possibilities of the loader. It con-
veys the idea that the scoop advances
into the coal gradually and at uni-
form speed. The many variables en-
countered in a pile of coal that has
been shot from a face would hardly
permit such an ideal arrangement.

Instead, the scoop is advanced only
as conditions warrant. Its operation
is automatic only in that power for
its advancement is furnished by the
oscillation of the conveyer itself.
When a face man raises the lever of
the short control pan, which is bolted

By J. H. Edwards

Associate Editor, Coal Age,
Huntington, W. Va.

to the end of the last standard pan,
a brake or clamp is released and a rat-
chet device causes the rack pan and
attached duckbill to move only with
the forward stroke of the conveyer.
One stroke advances the duckbill one
stroke length, which may be as much
as 8 or 9 in.

ECAUSE of this rapid advance,

the lever is held up for only a sec-
ond, or a fraction of a second at a
time. When the lever is pushed down
a brake clamps the ratchet pan and
thus relieves the ratchet wheel pins
and the pan racks of stress.

The standard duckbills of the
Union Pacific company are 4 ft. 3 in.
wide. They are made in the Rock
Springs shop by welding together
electrically four pieces of steel plate.
The line of weld between the round-
ed-end nose plate and the bottom
plate is saw-tooth shaped, and four
of the teeth are lap, rather than butt,
joints. This provides added stiffness

Swivel Pan—Electric Welds 'Indi-
cated by Chalk Lines
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along the line of weld. The duckbill
is bolted to a pan which has a rack
piece fastened to each of its upper
edges.

ccording to latest plans the

.duckbill loaders will be confined,
as at present, to entry and short-face
working. It may be difficult for some
to understand how a scoop of no
greater width than the standard men-
tioned, can be used to advantage in
loading faces up to 24 ft. wide. The
secret lies in the fact that a jigging
conveyer does not have to be kept in
a straight line. One or two pan
lengths back of the control mechan-
ism there is inserted a swivel pan
which allows the duckbill end of the
conveyer to be swung as much as 27
deg. from straight alignment.

This means that the duckbill can
be advanced to the face along several
paths, and that as a result, only the
coal at the corners must be missed.
In driving a 16-ft. place three ad-
vances are made some coal being
shoveled by hand during each ad-
vance, but the hand loaded coal need
not exceed more than 10 per cent of
the whole.

In clean coal where little timber is
required, as in the No. 8 mine at
Rock Springs, a duckbill crew con-
sists of three or four men. One is
stationed at the car-loading end, and
the others at the face. It appeared
to me that under good conditions two
men should be sufficient at this latter
point.

HE duckbill work in the Superior

mine is the Union Pacific com-
pany’s testimony that this loader can
be used under adverse conditions.
There is a 0 to 6-in. rock band in the
coal bed/and the top is so weak that
in 20-ft. rooms crossbars with four or
five posts each have to be set on

Driving 16-Ft. Entry. First Advance

Completed
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Starting Second Advance in 16-Ft. Entry

5-ft. centers and lagging used in
places. In order to swing the duck-
bill to new positions it is necessary to
move the posts. This is accomplished
by means of screw jacks.

Weekly production records of
duck-bill narrow work in Superior
mine, selected at random, show aver-
ages of 12.8, 12.9, 12.3, and 10.9 tons
per man per shift including timber-
ing, cutting, drilling, shooting and
oiher work.

HE coal is from 6 to 7 ft. thick.

In mines having better conditions
correspondingly better figures are ob-
tained. The men are on day rate at
union scale.

The company uses but one width
of conveyer pan in connection with
the duckbill loaders—the Eickhoff No.
3, which isthe 23”7-in. size. The drives
are electric and of two types. One
is the “MT 15” equipped with a 15-hp.
250-volt direct-current motor and the
other the “MRA” having a 25-hp. di-
rect-current motor. For level entries
the ordinary limits of conveyer length
for these two drives are 250 ft. and
350 ft., respectively. 1 saw in ope-
ration one duckbill which was 435 ft.
from its "MRA?” drive. In this in-
stance the average grade was possibly
slightly in favor of the load, but there
was a 3 to 4—ft. swag near the center
of the conveyer length.

Starting several months ago all

duckbill loaders were put on double
shift. A mining machine is kept at
each face and shooting is done during
the shift. In some places boys are
employed in the mine to pick refuse
directly from the duckbill conveyor
thus lightening the work of the car
trimmers and lessening the transpor-
tation of waste.

AT PRESENT 16 duckbills are in
.use; eight of these are installed
at Superior, three at Hanna, and five
at Rock Springs. Thirteen more are
going into the mines on the 1927 bud-
get. Besides Frank L. McCarty,
superintendent of the No. 8 mine and
originator of the Union Pacific duck-
bill. most of this company’s officials
show marked enthusiasm for this type
of loader especially when used for
entry and room work.

N IDEA of the progress that has

.been made by this company in the
mechanical loading of coal at the face
may be gained from the fact that the
percentage of coal loaded by mechan-
ical means in its mines has increased
from 1.66 in 1920, to practically 40
per cent during the first six months
of 1927. Naturally all of this increase
does not result solely from duckbill
operation but includes coal loaded by
other mechanical means. It is prob-
able that the latter half of this year
will see still further increases in this
ratio.



FIRST-AID TRAINING—
You Bet It Pays!

By Henry T. Bannister

N JULY, 1925, the author, in
Icompany with A. D. Lewis,
director of the department of

mines and minerals, lllinois, and Mr.
A. U. Miller, assistant mining engi-
neer, Vincennes station of the U. S.
Bureau of Mines, held a conference
as to whether it would be possible to
train all of the employees of a mine
in first aid in the organized field of
Illinois. It was decided at this con-
ference to make the attempt at mines
9 and 12 of the Madison Coal
Corporation, located in Williamson
County, 111, and employing a total of
1,350 men.

Our first step was to “sell” the idea
to the management of the mines that
had been selected for the training.
After this was done the idea had to be
"sold” to the officials of the miners’
union, as well as the miners them-
selves. We then began spreading
propaganda and feeling out the men
as to whether they would be willing

to co-operate in the training. After
more than a year had been spent in
quietly working up favorable senti-
ment among the men, a meeting was
held in September, 1926, at the Dew-
maine office of the company. This
was attended by the officials of Local
Unions Nos. 1144 and 5050, U. M.
W. of A., as well as the management
of the two mines. After a lengthy
discussion, in which everybody agreed
that it was well worth while to put on
the campaign, A. U. Miller, of
the U. S. Bureau of Mines, and
Thomas Rogers, superintendent of
the state rescue station at Herrin, 111,
and the writer agreed to visit the local
unions at their next regular meeting
and lay the proposition before the
men. These meetings were well adver-
tised and well attended. Mr. Miller
gave a talk as to the benefit the men
would derive from the training. Mr.
Rogers made a short talk on the same
subject. The writer then informed the

First Aid for a Broken Back

Safety Engineer
Madison Coal Corporation

men that he would arrange to hold the
training at the town in which they
lived, instead of asking all the men
to come to a central station. After
making a very close check of the
employees at the two different mines
we found they were well scat-
tered over three counties, Franklin,
Williamson and Jackson, and that the
classes would have to be held in eight
different towns, with seven different
nationalities to train as follows:
American whites and Negroes, North
and South Italians, Poles, Russians
and Lithuanians. Some of the men
had to be trained through an inter-
preter.

Our next problem was to get in-
structors from among our own em-
ployees. This necessitated another
check to determine how many of our
employees had been trained in first-
aid work. After this was done we
selected the men whom we thought
would make the best instructors, and
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Colored First Aid Instructors: Physician on Left

invited them to a meeting, asking
them if they would be willing to co-
operate in the work without being
compensated for their time. They
unanimously expressed their willing-
ness to do this. The requisite num-
ber of competent instructors having
been obtained, they were instructed at
length as to how to present each les-
son, the complete course having been
outlined as follows:

Lesson No. 1: Show the course of
the arteries on the subject and the
pressure points. Application of tour-
niquet. Treatment and dressing of
wounds.

Lesson No. 2:
does shock occur? Treatment. Ex-
plain the use of stimulants. Artificial
respiration. Schaefer method. Prac-
tice in bandaging if time permits.

Lesson No. 3: Treatment for dis-
location, including bandaging by the
class. T ransportation.

Lesson No. 4: Treatment for frac-
ture, simple and compound. As much
practice in bandaging by class as time
permits. Transportation.

Lesson No. 5: Burns, treatment.
Practice in bandaging. Review the
above lessons if time permits.

A sufficient number of lessons were
printed to furnish each instructor with
a copy, and each instructor was also
given a copy of the manual of first-
aid instruction for miners, as fur-
nished by the Bureau of Mines. At
this meeting we tried to impress upon
all instructors that the success of our
campaign depended in no small part
upon their efforts. The course was
gone over several times and the in-
structors were thoroughly drilled as to

Shock: When

its proper presentation to the men.

The next problem that confronted
us was to find suitable places for
holding the classes. This matter was
taken up with the heads of the sur-
rounding municipalities and school
boards. Arrangements were made so
that we could train in churches,
schools, lodge halls, gymnasiums and
City Halls. After these arrange-
ments had been completed the instruc-
tors were called together and assigned
to their respective posts. At this
meeting score cards were prepared,
spaced so as to allow twenty-five
names on each card, and a place for
each lesson. It was also decided at
this meeting that it would be neces-
sary to have a man to look after the
cards and check them each night.
This man’s duty was to call the roll
each night and note all absentees, af-
ter which he made a list of those
absent and turned it over to the mine
manager the next morning, with a
copy to the face boss under whom the
absent party worked, also telling the
face boss where the man would be
able to make up the lesson he had
lost the previous night. It was then
the duty of the face boss to see the
absentee personally, and find out why
he had missed the class.

The training work was under the
direction of the U. S. Bureau of
Mines, the state department of mines
and minerals, and the safety depart-
ment of the Madison Coal Corpora-
tion. The Bureau of Mines fur-
nished two instructors; the state de-
partment of mines, eight; the Madi-
son Coal Corporation, thirty-five;
making a total of 45 instructors.

Each night the author, in company
with a representative of the Bureau
of Mines, and state department of
mines and minerals, tried to visit each
class, giving them a five- or ten-min-
ute lecture on the work and the bene-
fits they would derive from it. It
was surprising to note the interest
the men showed in the work, and how
readily they would take instructions
from men with whom they worked
every day, and the freedom with
which they would ask questions of the
instructors. W hile they seemed timid
in this respect the first night, when
the Federal and state representatives
were present, this soon wore off and
they asked questions freely.

In fact, the interest displayed as
soon as the work was well under way
was remarkable, and it is surprising
to know that some of the men who
took this training spent as much as
sixteen hours a day away from home.

The campaign started Oct. 4 and
ended Oct. 23, 1926. During this
three-week period there were trained
570 men, the entire force, at No. 9
mine and 676 men, 86 per cent of the
force, at No. 12 mine, making a total
number of employees trained of 1,246.
The remaining men at No. 12 mine
were all trained in special classes dur-
ing the next few weeks, so that both
mines stand 100 per cent trained.

By the experience gained in this
campaign we were later enabled to
train 522 employees at No. 2 mine,
Glen Carbon, 111, in much less time.
At this place the training was not
only given to every employee, but also
to 79 housewives and girls, some of
them belonging to miners’ families
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and others to different walks of life.

Our company believes that the ef-
fort required to bring about 100 per
cent first-aid training is well worth
while. As to whether it will actually
reduce accidents, sufficient time has
not elapsed to give reliable data. The
training, however, undoubtedly tends
to impress the men with the hazards
of their occupation, and this in itself
is notoriously difficult of accomplish-
ment. It also teaches them how an
accident can be prevented, and the
author knows of no better way to im-
press it on the mind of a worker, nor
of a more opportune time, than when
he is demonstrating how to take care
of a certain accident. A three-minute
talk to a miner at that time will do
more good than a long lecture when
he is working below in the mine.

A very practical demonstration of
the value of the training is given the
men below on the occasions when a
man is seriously injured. The effi-
cient and workmanlike manner in
which the first-aid men prepare him
for removal, thereby insuring han-
dling with minimum suffering and
shock, and greatly enhancing his
chances of recovery, forms an im-
pressive exhibit in itself. Three cases
in mind well illustrate this point.

The first was a machine runner
who suffered a severe electrical shock
and the men who were working with
him, not being trained in first aid,
thought the man was actually killed
and so reported. There happened,
however, to be two first-aid men in

the immediate vicinity of the accident.
They immediately began to apply arti-
ficial respiration, and worked with the
man until he was revived sufficiently
to walk out of the mine. This man
lost only three days work and owes
his life to the quick and efficient
methods and prompt action of his
first-aid trained associates.

The second case was a timberman
who was lifting a heavy bar and in
some way came in contact with a trol-
ley wire carrying 250 volts. This
man was also severely shocked and
rendered unconscious, but the man
with whom he worked happened to be
trained in first aid. He immediately
proceeded to give artificial respiration
and continued at it until help arrived.
Undoubtedly the timberman would
have died had he not had the assist-
ance of the man whose training en-
abled him to do the right thing
without hesitation.

The third case was a trip-rider who
was thrown under a trip of empty
cars, having his hand and arm badly
crushed. A first-aid man wiith ample
supplies was close at hand. The in-
jured man’s wounds were bound up
and he was made as comfortable as
possible before he was removed from
the place of accident. When he was
brought out of the mine, the doctor
was so well pleased with the bandag-
ing that he ordered him taken to the
hospital before giving any further
treatment other than a hypodermic as
a stimulant, because he was suffering
intensely from shock. This boy is

One of the Proficient First Aid Teams
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alive today, with no more than a
twenty-five to fifty per cent loss of
use of the arm.

In sad contrast, another boy was
injured at almost the same hour at
another mine in the same district, and
by a strange coincidence the injury
was to the same arm. Both boys were
brought to the same hospital. Sur-
geons who saw both cases stated that
our employee, if anything was the
more severely injured. The other
boy, however, did not have the advan-
tage of a well-trained first-aid man at
hand, was brought into the hospital
suffering from severe shock and much
loss of blood, from which he died
within a few hours.

Such experiences as just related
make us feel that it is well worth
while, both from a humanitarian and
financial standpoint, to train every
man or boy who works in or around
the mines in first-aid work. It also
tends to create a better feeling be-
tween the employees and the manager
ment. They get a better understand-
ing of each other, and the men come
to realize that the company has their
interest sincerely at heart, and is try-
ing to make the hazardous occupation
at which they work as safe for them
as possible. Many of the employees
say that they feel safer while working
among men who are trained in first-
aid work, and others have not hesi-
tated to say that they feel themselves
to be better miners for having received
the training. Many assert that their
jobs seem less dangerous.



Undergro
Tap

HE Rockwood coal mine of tne

Roane lIron Co., at Rockwood

in eastern Tennessee, has been
operating continuously in the Sewanee
bed since 1868. It produces a coal
that is unusually low in sulphur and
all of the output is used in the manu-
facture of blast furnace coke. The
mine mouth lies at an approximate
elevation of 1,085 ft. above sea level
and is about half a mile from the coke
ovens and blast furnaces.

The main working area of this mine
is reached by a slope. This is about
5,000 ft. long with a difference in ele-
vation between its ends of approxi-
mately 580 ft. It is driven in the
coal and as this is highly irregular
in contour its inclination varies from
a maximum of 20 deg. to almost zero.
Working entries are turned from
either side of this passage and driven
in the coal at such an inclination as
to afford drainage to the slope and
favor the loads. Inasmuch as the in-
clination of the bed varies between
wide limits these entries are decid-
edly crooked and contain few stretches
of straight track.

Recently, in order to decrease haul-
age costs and improve ventilation, a
new slope was driven from a point on
the No. 1 Right entry about miles
from the main slope. This is called
the Summers slope, being named
after Orton Summers, the miner who
drove most of it. It is about 2,800
ft. long and its extremities have a dif-
ference in elevation of 610 ft., its
bottom being only 385 ft. above sea
level. All machinery installed in this
passage and its tributary workings is
electrically driven whereas that used
in the main slope and its territory is
actuated by compressed air. Nearly
all water made by the old workings
was handled by one duplex pump.

Considerable water was encoun-
tered in driving the Summers slope
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and electric pumps were installed at
three different points to handle it.
These were arranged “in series,” that
is, each of the lower pumps dis-
charged to the sump of the machine
next higher up the slope, only the
upper pump throwing water to the
surface. This arrangement was, of
course, only temporary and after an
appreciable territory had been opened
up and the water therefrom had in-
creased in volume a permanent pump-
ing station was installed. As origi-
nally planned this station was to con-
tain a pump of sufficient capacity to
meet not only the needs of Summers
slope for a reasonable period but to
handle the water then being pumped
from the main slope by com-
pressed air.

Although the old pumps were ap-
proximately 100 ft. higher than the
new installation it was deemed eco-
nomical to shift their load to the new
machine. The old pumps were prac-
tically worn out and their pipe lines
would soon have to be renewed. Un-
der existing conditions an electric
pump would be more efficient than
those driven by compressed air and
a cable was already installed in the
new slope to provide power for coal
cutting, haulage and the like. The
future mining program contemplated
the abandonment of the main slope
for haulage purposes and its mainte-
nance for pumping alone would have
been expensive. A synchronous pump
drive, also, would improve the power
factor and when pumping from the
old slope the new machine would
operate under a pressure suction.

A dam protecting the new pump
was accordingly built and an entry
started through the old workings to
tap an area containing about 90,000,-
000 gal. of water. This dam was
located approximately 50 ft. below
the surface of the water so that it was

Und Reservolir
ned Under Pressure

By Howard Howie

General Superintendent, Roane Iron Co.
Rockwood, Tenn.

necessary to tap this reservoir under
pressure. It was believed that this
could be done safely so long as those
supervising and doing this work acted
with caution and used good judgment.
Although the pressure against the
face of the dam would be only about
20 Ib. per square inch it was designed
for a safe working pressure exceed-
ing 100 Ib. per square inch.

The entry was driven and the dam
built 25 ft. in advance of the last
break through which was the end of
the air course, as otherwise it would
have been necessary to build a second
dam across the air course. Details
of the dam’s construction are shown
in the accompanying illustrations. A
6-in. suction pipe was laid from the
dam to the pump and a 12-in. pipe
was inserted to provide for ventila-
tion. A 6-in. pipe was also placed in
the top of the dam to furnish an out-
let for air and a passage for the wires
used in firing shots.

At the point where the dam was
located the coal was 3 ft. 4 in. thick
with a slate top and bottom. As
shown in the drawing, top, bottom
and sides were carefully recessed by
pick mining with the aid of occasional
pop shots. The dam itself was con-
structed of concrete to within a foot
of the top of the entry but as it was
obviously impracticable to complete
its construction in this manner a
cement gun was used. As a further
precaution to prevent the infiltration
of water the entire surface of the
entry on both sides of the dam was
gunited for a distance of 20 ft.

A cast iron door and frame weigh-
ing over two tons was built into the
dam to provide a means for driving
the entry to the water. The door
had to be made in two, and the frame
in four pieces in order to get these
parts into the mine. The joints in
both door and frame were machined
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and faced with red lead: that between
the door and frame was made with a
¢-in. rubber-packing gasket.

After the dam had been completed
and the concrete had set for two
weeks water was pumped in behind it
to a test pressure of 75 Ib. per square
inch. This developed a few seeps
through the concrete. The red-leaded
joints in the door and frame did not
leak but the rubber gasket that had
been made in four pieces let water
through at its joints. The water be-
hind the dam was released, the leaks
in the concrete were stopped up and
a one-piece gasket procured. The
dam was then retested without de-
veloping leaks of any kind.

The dam having been made satis-
factory, a ventilating system to serve
the heading behind it was installed.
For this purpose a direct-connected
Sirocco blowing booster was used.
This had a rated capacity of 1,000 cu.
ft. of air per minute against a 4-in.
water gage. Great care was exer-
cised to make the brattice in the
break through tight so as to prevent
any possible recirculation of the re-
turn air. A sliding regulator was
built as air in excess of the fan’s ca-
pacity was provided in the air course.
The methane that was constantly be-
ing given off from the face of the en-
try was thus properly diffused and
rendered harmless.

With the exception of the 12-in.
pipe through the dam a wooden box
was employed to conduct the air to
the face. This duct was made of 1 x
12-in. clear creosoted pine boards and
built in sections 12 ft. long. Corner
joints were made tight with two thick-
nesses of brattice cloth that had been
saturated with graphite paint. The
boards were held together with 2”-in.
wood screws. Sections were joined
by means of cast iron collars so
shaped as to leave a wedge-shaped
space into which brattice cloth was
calked. One of the accompanying il-
lustrations clearly shows the construc-
tion and a piece of cloth protruding
from one of the joints. This type of
duct has proved to be durable, air-
tight and inexpensive.

Had the water been tapped acci-
dentally while the door in the dam
was open it would have flooded many
of the working faces and might have
drowned some of the men. As a pre-
cautionary measure, therefore, the
entry inby the dam was driven only
at night. The cycle of operations
was as follows: (1) Open the valves
in the dam. (2) Start the ventilating
fan. (3) Open the door in the dam.
(4) Load out the coal and slate shot

down during the previous night. This
was brought out in wheel barrows
and loaded into cars outby the dam.
(5) Drill test holes for water 20 ft.
ahead of the face; drill and load shot
holes and wire them up for firing. (6)
Shut door in dam and bolt it in place.
(7) Open both valves in the pipes
leading through the dam so as to re-
lease the explosive force of shooting.
The shots were then fired with a bat-
tery and the valves reclosed.

Water was first encountered in a
20-ft. hole at the right of the heading.
This hole was immediately closed
with a long tapered wooden plug that
had been previously turned up in a
lathe and made ready for this con-
tingency. It was decided to narrow
the heading to 3 ft. advancing it by
pick mining and only light shots car-
rying test holes 6 ft. in advance of
the face until water was again tapped.
This narrowing down of the face was
done to prevent the possible shearing
out of a block of coal by the pressure
of the water.

Water was again encountered in a
7-ft. test hole. Its flow was stopped
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with some difficulty by means of a
wooden plug. While drilling the last
4 ft. of this hole the coal was so soft
that the auger had to be “held back.”
It was then decided to drill two holes,
one above and the other, below the
test hole, and load them heavy enough
so that they would shoot through to
the water.

Each of these shot holes was ac-
cordingly loaded with five ¢-Ib. sticks
of Grasselli 6 L F permissible pow-
der. Their detonation resulted in
blowing out the coal and successfully
tapping the water.

The pumping unit consists of a 7 x
10-in., vertical, triplex, single-acting,
Worthington Deane, bronze-plunger
pump, fitted with bronze-lined glands,
and driven by a synchronous motor
through a magnetic clutch. This ma-
chine operates at 60 r.p.m. with a
piston displacement of 300 gal. per
minute at a specified efficiency of 83
per cent. It actually delivers 287 gal.
per minute at a discharge pressure at
the pump of 285 Ib. per square inch,
this duty being established by weir
measurement.
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Left:—Door in Dam
In Closed Position

Right:— Open Door in
Dam from Otitlby Side

Left: — The Men
Who Did the Work

Left:— Completed Pumping Station

Right:—Mine Mouth Engineer,
Foreman and Superintendent
and a joint in the wind box
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In order to get it into the mine the
helical gear on the crank shaft had
to be made in two pieces. It never-
theless operates smoothly and satis-
factorily. Although requiring only
62 hp. at the capacity above stated,
the pump is driven through a 16-in.
Cutler-Hammer magnetic clutch by
a 125-lip. 600-r.p.m., 3-phase, 60-
cycle, 2,200-volt Fairbanks - Morse,
synchronous, ball-bearing motor fitted
with moisture-proof windings. This
machine, when driving the pump,
raises the power factor 3 per cent at
the power plant. It is intended to
operate it without connection to the
pump during periods of maximum
load in order partially to correct the
power factor. This, however, has not
as yet become necessary. The exciter
is belt driven and of sufficient capac-
ity to serve not only the motor but
to provide current for the clutch as
well. This latter piece of equipment
consumes only 0.2 kw.

The suctions leading to this pump
are so arranged that water can be
drawn at will either from the sump
or from behind the dam. The pump
has operated daily since last January
with entire satisfaction. The clutch
has slipped occasionally but this has
not proved objectionable as it pre-

vents the attendant from screwing up
the plunger packing glands too tight,
thereby raising the load on the motor
and clutch above normal operating re-
quirements and running the risk of
injuring the plunger surfaces through
scoring.

In starting the machine for a run
the motor is started without load, the
valves on the pump are then so ma-
nipulated as to connect the suction
and discharge lines through a 3-in.
bypass. The clutch is next magnet-
ized and the water gradually forced
through the check valve on the dis-
charge line as the bypass valve is
closed by the attendant.

The design of this installation was
made and its erection supervised by
J. B. Ford, chief engineer of the
company, and all erection was carried
out by the company’s own organiza-
tion. Construction of the dam and
the tapping of the water were ably
accomplished by Riley Long and his
gang under the general direction of
N. D. Wilson, mine superintendent,
the engineering direction being given
by Mr. Ford. Much credit is due
to these men for carrying to such a
successful conclusion so hazardous an
undertaking with all of its attendant
difficulties.

Selling the Right Coal to the Right Buyer
Urged as Beneficial to the Industry

Godfrey M. S. Tate
Consulting Engineer, Washington, D. C.

The coal industry should sell its
product on a more scientific basis
than heretofore, so that the right coal
would be sold to the right users. If
that were done much better prices
could be paid, and the industry
would be put on a more satisfactory
basis. As it is now, certain coals
such as, for example, those of the
smokeless field enjoy a monopoly of
prosperity, while other coals having
quite as much value go begging on
the market.

I do not wish to go into the ques-
tion of union or non-union wages.
This may have much to do with the
depression in the Middle West, but
it will not in the last analysis be the
cause of the ultimate success or
failure of that field. In any com-
petitive business quality and quantity
win, but the peculiar part of the coal
industry seems to be that quantity
has so far alone been considered. The
millions of tons of low-volatile coal
being used for locomotive firing and
the thousands of tons of by-product

coal being employed for domestic
purposes and for steam boilers are
evidence of a condition economically
unsound.

If it were possible to get the coal
operators of the United States to con-
sider harmoniously their total ultimate
benefits, it should be possible to so
allot the coals of our country that
each specific coal would be applied
only to the field to which it is best
adapted. In this regard | would
point to the fact, that in both France
and Germany the Government speci-
fies that certain coals are to be used
only for certain industries and not
wasted on the general market.

We are entering into an era of
tremendous expansion in the use of
processed coal, and the rapidity of
this growth and its extent depend
almost wholly upon the recognition
by the coal industry of the possibili-
ties of selection. For example, in the
last few years we have seen oil intro-
duced most successfully for domestic
heating, hut, instead of meeting this
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competition on a rational scientific
ground, we have attempted to deride
and minimize its effectiveness. How-
ever, at the same time we have had
at our command a much better
domestic fuel, namely city gas, which
can do everything that oil can do and
do it better, but which is not avail-
able in most cities because of its cost.

By purchasing selected coal and by
the installation of up-to-date prop-
erly designed plants, the cost of city
or illuminating gas could readily be
reduced to a point where it could
meet and surpass oil competition, but
little has been done in this direction.

After all. the coal operator is not
so much interested in whether coal or
oil is burned in American homes as
he is in the selling of his coal to
somebody at a good price. It seems
to me that any effort to wrest from
the oil people business which they
have already obtained and to substi-
tute solid coal is a step in the wrong
direction. We could go further and
induce gas companies to produce
from coal a satisfactory gas compar-
able in cost to oil. To this end stand-
ards based on the agglutinating power
of coal in coking, on the quantity of
ulmins and the percentage of alpha,
beta and gamma compounds in the
coal have already been adpoted in
some of our industries, particularly
in the maufacture of illuminating
gas.

The compounds to which reference
has been made may be thus defined:

The alpha compounds are insoluble
in pyridene; on destructive distilla-
tion they yield gas and small quanti-
ties of tar, but do not fuse; they are
obtained as a brown powder.

The beta compounds are soluble in
pyridene but are left as the insoluble
residue from a subsequent chloroform
extraction of the portion soluble in
pyridene; they are distinguishable
from the alpha compounds only by
their solubility in pyridene.

The gamma compounds consist of
the chloroform-soluble portion of the
pyridene extraction ; these compounds
are obtained in the form of a resin
or lac, and melt at about 212 deg. F.
On destructive distillation they yield
gas and tars (composed of olefines,
paraffins, and naphthenes), and the
residue is well fused and coked.

Though the expressions alpha, beta
and gamma are clumsy and confus-
ing and by no means as easy to com-
prehend as the expression British
thermal units, nevertheless they repre-
sent certain qualities inherent in the
coal which in future will have to be
taken into consideration.



THE COST OF NEGLECT

E were six mighty proud
Wmine cars when the last rivet
had been driven and we stood

on the rails, spic and span, ready for
active service. | was in hopes that
we might all go to the same place, hut
the fates decreed otherwise and
three of us were sent to the ore mines
and the other three to the coal mines.

We hadn’t cost much to build—
only about $150 each—hut the six of
us represented an investment of $900.
We little dreamed then that each one
of us would soon be worth much
more than our original cost.

With two of my brothers | was

“Me and My Five Brothers”

loaded into a flat car and taken to a
coal mine. Here we were unloaded,
pushed into the tipple and switched
to the slope track. | had the honor
of being the chain car on our maiden
trip.

Down we went faster and faster
into the mine, our new wheels sing-
ing and our bearings humming in
sheer delight. Then came a sudden
jerk and we stopped. Eager hands
uncoupled us and | was separated
from my brothers. It was rather
lonesome at first but in my eagerness
to see more of the mine I didn’t miss
them so much.

Days and weeks passed. | was
rushed into and out of the mine. It
was a great satisfaction to know that
I was really aiding in the production
of coal and helping some miner earn
his wages. But my joy was short
lived. One man who had me was
careless and evidently did not ap-
preciate the service | was giving him,
for he failed to couple me securely
into a trip. The pin wasn’t thrust
entirely through the coupling hole,
and try as | might | couldn’t tell him
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A Fable

of his error (for mine cars are en-
tirely at the mercy of the men who
handle them).

Off we went, the motorman driving
his locomotive as fast as he could and
the cars in front of and behind me
pulling and straining at my poorly-
secured coupling. The pin started
working, but I was helpless. Little
by little it pulled out and finally let
go completely. 1 had a sensation of
sharp pain when the cars behind me
jolted and hoarse cries from the men
in the heading told me that some-
thing was radically wrong. | knew
that something was wrong too, for |
had an odd sensation in my front
trucks—a feeling of helplessness.
After the debris had been cleared
away it was found that | had lost
both of my front wheels, while one
wheel had been torn completely off
the car behind me.

Immediately my stock went up! |

“It Was Found That | Had Lost My
Front Trucks”

was taken out of the mine and sent
to the shop for repairs. My original
cost of $150 was raised to $225. In
addition | had been the unwilling
cause of an equal repair expense to
the car behind me.

In the shop | saw with mingled de-
light and dismay my five brothers
lying about in various stages of re-
pair. That night after the men had
gone home we talked over all that
happened since we had separated.
And this is about the net result of
our experiences:

Brother No. 1, who had been in
the mine with me, had had his draw-

By Donald D. Long

Woodward, Ala.

bar bent by rough handling. That
threw his coupling-pin holes out of
line. The miner who had him was in
a hurry to get the trip out, so instead
of reporting him, he grabbed a heavy

“Lying Around in Various Stages
of Repair”

hammer or rock and drove the pin
through. This cracked the drawbar
and when the mouth of the mine was
reached it let go and the trip ran away
to the bottom. Luckily the slope was
well sprinkled and an explosion did
not occur, but the entire trip was
wrecked and the cost of fixing
Brother up was $110 (bringing his
stock to $260), not to mention the ex-
pense of the mine delay while the
wreckage was being removed.

ROTHER No. 2 had also been in

the mine with me. His tale of woe
was similar. He had been handled
somewhat roughly and one of his
wheels had been chipped. This didn’t
bother him much at first and he
thought surely someone would dis-

A Cracked Drawbar

cover it and have a new wheel put on.
But time went by and those who saw
his predicament took no action. The
wheel became worse and worse until
one day when he was hooked into a
long trip and was rounding a curve it
threw him off the track and the cars
behind piled up on top of him. His
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body was shattered and the cost of a
new wheel (which would have raised
his stock to $160) was increased to
$75, making him worth $225.

Brother No. 3 had been in the ore
mines. He said that he really en-
joyed being there for the first week
or so, but as soon as the novelty had
worn off he noticed that the men had
no respect for him whatever. He
was wrecked several times on account
of dirty track and each time he hurt
himself somewhere. None of the
individual injuries were big enough
to send him to the shop but col-

A
Chipped
Wheel

lectively they soon told on him.
“Shop car” was at last marked in big

letters on his side and he was sent out.

for repairs. He figured his total
present worth as $225 or 50 per cent
more than his original cost.

Brother No. 4 also went to the ore
mines and had a good time while it
lasted. He said that after about a
month he had a feeling that some-
thing was wrong with him but he
couldn’t quite locate it. The symp-
toms were strange—he couldn’t get
his wheels to turn freely and his
boxes would get hot. One day came
the finale. He made a trip to the
tipple but there his wheels refused
to turn at all. With much cursing the
men pushed and pinched him onto the
dump track where the belated oiler
administered first aid with a grease
gun. But it was too late! The
deadly heat and friction had gotten in
their work and his bearings were
burned out. He cost $39 for repairs,
which raised his worth to $189, while

the wages of the crew that sweat and
cursed in getting him through the
tipple raised this to $210.

Brother No. 5 had the saddest tale
of all. He had been treated very
nicely and had nothing to complain
of so far as handling was concerned.
He had been greased at regular inter-
vals and his miners always looked
him over before loading to see if he

MORAL:
A Dollar s Worth of

INSPECTION
Is Worth More than a

100-DOLLAR
REPAIR BILL

was in shape to be trusted. All in all
he had been treated royally.

But one day when he had come
merrily up into the tipple with several
of his buddies and he and the car be-

Marked Shop Car

hind him were getting into the dump
somebody became careless and the
dump started to revolve. He said
that he tried to call out to someone
on the tipple but nobody there could
understand his language so all he
could do was hold his breath and
wait. There was a sharp cracking of

A Big
Lump
Mined for
Exhibition
Purposes
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Burned-Out Bearings

wood, the heart-rending groan of
twisting steel and then darkness.

He woke up on the ground and
noticed to his dismay that the other
cars of the trip had fared as badly as
himself. It had been several hours
since the accident and the mine had
not yet started. The cost of that
delay was tremendous and the ex-
pense of getting Brother fixed up was
$110. He said that he couldn’t figure
the delay and duinp-repair cost, but
he thought that it would be greater
than his. We agreed that he was
right.

The six of us represented an in-
vestment of $900 when we started
out in life. But now after two
months we were all back in the shop

A Dollar’s Worth of Inspection

representing an aggregate expense to
our owner of $1,405—an increase of
$505, or 56 per cent, all caused by
carelessness.
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OCCIDENTS—

Can They Be

HAT accidents can he prevented has been

demonstrated conclusively by every industry
where a real determined effort has been made for
the conservation of lives and limbs and property.
This statement is supported by statistics presented
in a pamphlet just published, entitled, “The Annual
Industrial Accident Experience

of Members of the National
Safety Council,” showing how
both accident frequency and

severity rates of all plants have
been reduced, figures which be-
come more significant when a
comparison is made of the 1925
and 1926 records of the plants
which reported for both years.

Because of the obviously dif-
ferent conditions that prevail
throughout various industries, it
would not be fair to compare the
accident experiences of all indus-
tries. It is significant, however,
that in those industries which we
know are doing constructive
work, the reports relating to the
results are most gratifying while in those groups
where the safety efforts are not whole hearted, the
decreases are not remarkable.

If there is any industry whose safety record is
not under control, the explanation is usually due
to a lack of real co-operation within the industry
and | would suggest a study of the mental attitude
taken by employers and employees toward the acci-
dent problem.

I would be ignorant if I did not know and cow-
ardly if | did not lament the accidents that mar
the safety records of the bituminous coal mining
industry. Everyone familiar with the situation in
that field appreciates that there is room for marked
improvement. In the interests of the safety move-
ment, | cannot help but deplore the apparent lack
of real enthusiasm for accident prevention in this
particular industry. When | was abroad | had an
opportunity to study the records made by European

W. H. Cameron
Managing Director
National Safety Council
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countries and while the United States is ahead in
accident prevention work in most industries, this
is not true in the mining industry.

It is not my intention to be critical of the safety
situation in this field but I am inclined to wonder
if we have been successful in really”~selling the
safety idea to the principals. |
am sure that no informed person
who has studied the accident prob-
lem will deny that safety pays big
dividends. | am afraid that we
have not yet impressed upon the
minds of mine owners the real
expense attendant upon accidents.
For instance, a statistician who
has made a study of the subject,
estimates that the so-called “in-
cidental” cost of accidents to be
FOUR times the compensation
and medical payments. A realiza-
tion of these facts should make
every employer appreciate that
from a purely selfish viewpoint,
accident prevention is good busi-
ness, to say nothing of the
humanitarian angle of the problem.

T all of us give this matter the consideration it

deserves. Let us be frank about the matter,
Let us have light on the true facts in the case.
With this object in view, we have invited some well
known men in the mining industry to speak fully
and freely at our Sixteenth Annual Safety Con-
gress which will be held at Chicago, Sept. 26-30.
It is possible that there may be an explosion of
verbal dynamite which may cause a small sensa-
tion among the mining people. However, | am
sure that everyone who is sincerely interested in
the welfare of the industry will rejoice if something
happens that will clarify the situation.
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THE ASSOCIATED COMPANIES
PVhy They Left the Coal Field

EVER have insurance companies

been desirous of issuing compen-
sation insurance to coal-mine risks.
In the course of time a dozen or more
old-line stock companies have issued
such insurance, and the losses have
been so heavy that today only one is
left which is writing freely, and pos-
sibly two or three others which are
writing in limited areas on a re-
stricted basis.

In order to divide up the hazard
so that no one company would be sub-
jected to too large a loss in a single
catastrophe and to provide a safety
engineering organization which
would function at maximum effi-
ciency, ten of the leading stock con-
cerns organized in 1915 the Associ-
ated Companies for the express pur-
pose of issuing workmen’s compensa-
tion policies for coal mines. From
then on till 1919 it carried a large
amount of this insurance at a small
profit. Thereafter, the abnormal
conditions caused by the World War
gradually came to a close and the high
rate of employment ceased. At the
same time rates for this insurance
were reduced on the indications of
the experience which had been ac-
cumulated during the war years and
from that time on coal-mine compen-
sation insurance has been written at
a substantial loss.

N ADDITION to the ten original

members of the Associated Com-
panies one or two other stock com-
panies had taken up, the writing of
coal-mine insurance and when some of
the original members of the Associ-
ated Companies resigned, other com-
panies took their places, so that all to-
gether there have been at one time or
another, perhaps sixteen stock com-
panies interested in the writing of
this insurance.

One by one, the Members of the
Associated Companies gave up the
attempt to put coal-mining insurance
on a profitable basis and resigned,
until by 1925 only four companies re-
mained. One by one the companies
outside the Associated Companies
lost their interest in coal mines, and
in 1926 it ceased issuing policies on
coal risks, after having spent seven

years in an unsuccessful attempt to
put the business on a profitable basis,
losing, in the meantime, many hun-
dreds of thousands of dollars on its
coal-mine business.

At first thought it may seem
strange to the coal operator that the
insurance companies whose business
has been insurance for many years
and who are trained in the art of com-
puting rates should be unable over a
period of seven years to establish
schedules at which the insurance could
be written profitably.

atively easy to determine quickly
the cost of producing his coal. As a
general rule he knows when he sells
it whether he is making a profit or
taking a loss on it. That is not true
of the insurance business. When an
insurance company sells a policy, it
sells protection against future losses.
There is no way of knowing in any
individual mine how much the losses
are going to be. Even after the acci-
dents have occurred it is sometimes
three and four years before it is
known how much money will have to
be paid out as a result of the accident.

Not so long ago we had a case
where the injured man had been paid
his compensation and the case was
closed by order of the Industrial
Commission; yet seven years after it
was reopened and the Associated
Companies had to pay large additional
sums to the injured man. In other
words, it has to prophesy what the
ratio of compensation cost to payroll
will be in the future, basing its
prophecy on the ratios which have
been experienced in the past.

With life insurance that is com-
paratively easy. First, because of the
enormous number of individual cases
on which the tabulations are based;
second, because each insured life in-
volves the payment of a specific
amount of money and third, because
constant improvement in medical
knowledge is gradually extending the
average duration of life. But in com-
pensation insurance we have much
fewer data and it is affected by a
number of factors which are far
from being perfectly understood.

TH E coal operator finds it compar-

By John A. Arnold

General Manager
The Associated Companies
Hartford, Conn.

In a majority of the states there is
an Industrial Accident Commission
or other supervisory body to which
has been delegated, by the laws of the
state, the duty of passing upon the
adequacy and reasonableness of the
compensation rates. No insurance
carrier may charge any rate except
one which has been approved by that
commission. These commissions are
answerable to the citizens of their re-
spective states, and they will not per-
mit any so-called judgment factors to
be used which will tend to increase
the cost of insurance to their citizens.

The first step in the making of a
compensation rate is the collection of
data showing what the cost has been
in the past. These data consist of
the amounts of payroll in each
classification which has been insured,
and the number, severity and cost of
the accidents that have occurred. It
is usual to take the figures for a
period of from three to five years
using the latest years which are avail-
able.

It is not possible to bring this ex-
perience down to the date on which
rates are being made. In the first
place, not by any means all the acci-
dents are reported promptly. Often
the first knowledge the insurance
company has of the accident comes
three, four or five months after it
has occurred, and in many cases it is
months before the amount of the loss
is known. For that reason it is not as
a rule possible to use payrolls and ac-
cidents for the year immediately pre-
ceding the date of making the rates.

HESE figures show the amount
Tof the payroll insured during the
past and the amount of losses which
have been occurring, but in each of
those years there have been factors
operating to change the cost, so that
the actual figures which are gathered
are obsolete when they are used. The
compensation laws of most states are
amended at every session of the Leg-
islature. The theoretical effect of
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these amendments can be computed
with reasonable accuracy and all the
supervising authorities have per-
mitted the inclusion of factors to cor-
rect the amount of loss to make it
agree with what the loss would have
been under the amended law.

In addition to the changes in the
actual wording of the law there are
also constant changes in the manner
in which it is interpreted by the in-
dustrial commission or other body
which supervises the settlement of
compensation cases. Invariably these
changes in interpretation increase
the cost. It is not the custom of the
Industrial Commissions to approve
the use of any factor which will re-
flect the change in cost due to change
in interpretation, perhaps because of
the difficulty of determining accu-
rately what this effect is. Therefore,
in the majority of cases the actual
losses used for computing rates for a
period in the future are lower than
the losses to be expected during the
time for which rates are being made.

UT there are other beside legal

factors which may have a material
effect on the ratio of cost of work-
men’s compensation to payroll. When
wages are steadily increasing the com-
pensation loss ratio tends to decrease,
particularly when there are bonuses
and overtime payments. Every work-
men’s compensation law has a maxi-
mum amount which the injured man
can collect as a weekly payment. As
wages rise above the point where the
normal percentage of wage exceeds
the maximum the ratio of loss to pay-
roll naturally goes down.

In addition, when wages are high
and men are working full time, the
temptation to draw compensation in-
stead of wages is small because of the
amount of money they have to sacri-
fice to get it. When wages are going
down the tendency is the reverse, be-
cause then the ratio of compensation
in weekly benefits on the payroll is
increasing and there arises an in-
creased temptation to draw compen-
sation without working.

HEN reduction in wage comes

because of one- or two-day
operation, it is even more serious to
the insurance company, because of
the method provided by the laws of a
number of states for computing aver-
age wages. In many of these the
average weekly wages are determined
in such a way that the injured work-
man gets credit for having worked
a full week even though he only
worked one day a week, which per-

mits him to draw compensation based
on the full week’s wages. Under
this system the amount of compensa-
tion may exceed the amount of his
wages. Yet the insurance company
can only collect premium on the actual
wages paid. This, of course, makes
it extremely unprofitable for any in-
surance company to insure a coal
mine working only part time.

The increased use of power almost
inevitably increases the number of
accidents compared to the number of
men employed, even though it may
mean a decrease as compared to the

MR. ARNOLD shows why
rates based on experience
must, under present condi-
tions, almost always be too
low unless they be tempered
with judgment—or should
it be with prophetic instinct.

number of units of production. In
some sections of the country where |
have seen the figures, the cost of pro-
ducing coal at the mine mouth is ap-
proximately one-half of what it was
at the peak of prices. This has re-
sulted partly perhaps from improved
discipline and partly from increased
efficiency, but also from increase in
the use of power-driven machinery.

HE introduction of such equip-

ment has introduced new hazards
and has eliminated to a considerable
degree the employments which were
relatively non-hazardous. The net ef-
fect has been that, although the cost
of compensation has remained the
same, or at most increased a relatively
small amount, the cost of compensa-
tion has increased enormously when
computed on the basis of payroll ex-
pended.

Part-time operation does more
than reduce the payroll on which the
insurance company collects its pre-
mium. It also affects the safety con-
ditions in the mine. When an
operator is running at a loss it is
hard to interest him in any safety
measure which involves spending
money. When men are working only
one or two days a week, they are
much less apt to be careful in the
elimination of accidents than when
they are working full time. A miner,
for instance, is likely to neglect the
timbering in his eagerness to produce
a large tonnage.

During a strike, particularly, the
mines are allowed to get into bad
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condition, which sometimes takes
months to repair.

None of these factors, other than
those arising from law amendment,
though they affect the cost of com-
pensation on a coal mine, are given
any consideration by the supervising
authorities in determining what is an
adequate rate for coal-mine compen-
sation insurance. The figures for
from three to five consecutive years
brought down to the level of the cur-
rent law are combined, the losses are
divided by the payroll to find the cost
per hundred dollars of payroll for
the period which is used, and that
figure is adopted as the compensation
part of the rate. Usually it does not
become effective for three or four
months after it is approved and then
only on new and renewal business.
The policies which are in force are
always permitted to run to expiration
at the inadequate rate except in one or
two states where the laws on the sub-
ject are such that the rate can be
endorsed on the policy and collected
as soon as it is approved by the state.

Having determined the compensa-
tion part of the rate, how much shall
be allowed for expenses? At the
present time the standard allowance
is 34”~c. out of each dollar of rate.
There seems to be much misunder-
standing over the subject of expenses
in insurance rates. | have seen many
articles in print, some even by people
who knew better, giving the public
the impression that all of that part of
the premium over and above the
actual losses paid out was profit, ig-
noring the fact that it costs money
to administer the insurance business.

URING the recent anthracite
Dstrike I was compelled here in
Hartford to pay $14 per ton for soft
coal, the labor cost of which was less
than $2. In other words, | paid seven
times the cost of the raw material to
have the coal delivered to my cellar.
The coal operator pays approximately
one and one-half times the cost of the
raw materials for insurance delivered
as compared with my seven times.
The services which enter into that
344 per cent are just as complex as
those which enter into the 85-per cent
expense which | paid for the coal.

To begin with, the total sales cost
of that insurance, including the re-
tailer, the wholesaler and the sales
expense in the company office is lim-
ited to 10 per cent of the premium.
There are very few lines of business
which to my knowledge can sell from
the manufacturer to the consumer
for 10 per cent of the final price; and
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both the retailer and the wholesaler
perform, for the assured, services
which are worth their cost. In the
majority of states 2 per cent of the
premium must be paid to the state
treasurer as a direct tax. In some
states the percentage is higher. In
addition to that the agent must be
licensed and pay a license fee and in
some cases the claim adjuster must
also obtain a license for which he
must pay. There are local taxes also
which, added to those stated, bring
the tax charge up to approximately
2jr per cent of the premium.

N COMMON with the majority of

the larger insurance carriers the
Associated Companies has maintained
a large staff of engineers and inspec-
tors to assist the operator in reducing
hazards. In the case of the coal-mine
business, this has cost from 8 to 12
per cent of the premium collected,
and it has been for the direct benefit
of the assured, not the insurance com-
pany, for the net effect is to reduce
the rate, thereby reducing the income
of the insurance company.

In addition to these expenses we
have those of issuing the policies,
keeping track of them, investigating
every accident aqd seeing that the in-
jured workman gets the compensation
to which he is entitled, making pay-
ments periodically, once, twice or
four times a month. We have the
expense of preparing the figures
showing what the results have been
and submitting these figures to
various insurance departments.

All of these things must be done,
and they cost money. Only by the
most careful management have the
companies been able to do business on
the allowance which is made, and in
many cases the allowance has been in-
adequate. Even if this expense allow-
ance were increased to 40 or 45 per
cent, the insurance company would
still be transacting its business at a
very small margin, lower than that
between the cost of raw material and
retail price in other lines of business.

HERE is not and has not been in-
Tcluded in the rate for compensa-
tion insurance either for coal mines or
for other lines any loading for profit.
In the past the insurance companies
have not asked for a profit, having
been content to serve the public treat-
ing the workmen’s compensation
coverage as an accommodation to the
public, being content to make their
profit on other lines of insurance.

Though no allowance has been
made for the steadily increasing cost

of compensation insurance, though
the expense loading has been kept to
the lowest possible point and there is
no loading at all for profit it has taken
the Associated Companies sometimes
as much as two years to get an in-
creased rate approved and before the
approval had come, later statistics
showed that a much higher rate was
needed. In the state of Kentucky
alone the Associated Companies was
out of pocket more than a million dol-
lars on its compensation insurance.
This includes its entire period of
operation in the state on coal-mine
business.

Every year for the past seven years
the Associated Companies has used
red ink to mark its year’s operation
on coal-mine compensation insurance
and this has not been the result of
catastrophes, although it has had its
share of them, but it has been the re-

THE CONDUCT of the in-
surance business like that of
any other industry costs
money. In addition most in-
dustrialists seek to make a
profit. The workmen’s com-
pensation insurance rates are
not set with any provision
for profit but solely with the
idea of breaking even.

suit of the ordinary everyday casual-
ties, falls of roof, haulage accidents,
electrical accidents, etc. The catas-
trophe, it has provided for and can
stand, but when every single year for
seven years showed a heavy loss
there was nothing left to do but drop
the line.

Business men the country over are
of the opinion that any organization
engaged in a legitimate business is en-
titled to 6 per cent profit on its turn-
over. Why should not an insurance
company be entitled to that profit?
Yet no industrial commission has ever
been induced to believe that insurance
companies were so entitled. There
has not been any profit-loading in the
rates and not only have there been
no profits, but there have been losses
year after year.

Until the coal operator recognizes
the justice of establishing coal-mine
compensation rates on such a basis
that the company can collect enough
premium to pay the losses and legiti-
mate expenses and 6 per cent profit
on the turnover, it will, in my esti-
mation, be impossible to increase the
number of insurance companies en-
gaged in the business.
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At the same time | do not believe
that any serious emergency exists.
In Ohio, Washington, West Vir-
ginia and Wyoming, the State Fund
is monopolistic, and the insurance
business has been taken over by the
state, much as the coal mines might
be taken over if what many people
have advocated should be accom-
plished. In  Colorado, Maryland,
Michigan, Montana, Pennsylvania
and Utah, there arc competitive State
Funds which are entirely willing to
and do insure coal mines.

The number of carriers which are
writing in the remaining coal-mining
states is limited, but | do not think
there is any coal-mining state where
no company will write. Operators
cannot expect insurance companies
to welcome the business at inadequate
rates. They cannot expect any
carrier to seek to carry the liabilities
at a mine which is in bad physical
condition or incompetently operated.
If the insurance company does write
such mines, sooner or later the re-
sulting losses will get into the experi-
ence, and the mines which are prop-
erly operated will have to help pay

for the incompetence of other
operators. Neither the coal industry
nor the insurance companies want
that.

I have no way of knowing whether
the coal operators in general want
more companies in the field writing
workmen’s compensation insurance.
If they do, they can get them, al-
though it will not be easy after the
discouraging results which the lia-
bility companies have had in the past
in this direction. The way to do it
is for the coal operators to go to the
insurance commissioner and tell him
that they want to see the insurance
companies enter the coal-mine field,
and that they are willing to pay a
price which will enable the insurance
companies to make a small profit in
the writing of this business.

HEN the insurance companies,
Wthe coal operators and the insur-

ance commissioners get together and
agree upon some plan for making rates
which shall take into account the con-
ditions which have changed, the ex-
pectation of losses in the future;
which shall include an expense load-
ing adequate to pay the expenses and
which will allow a 6 per cent profit
on turnover to the insurance com-
pany which conducts its business eco-
nomically, the insurance companies,
or at least some of them, will once
more enter the field of coal-mine
workmen’s compensation insurance.



ANTHRACITE PREPARATION
Crushing Roll Tendencies

MPRESSIVE advances have been

made in recent years in anthracite

crushing-roll design and practice.
Although little has been said regard-
ing this phase of preparation, the im-
provements made have resulted in se-
curing a greatly increased yield of
prepared or domestic sizes. A survey
just completed indicates that the best-
designed of present-day rolls, whether
No. 1 (main) or No. 2 (secondary),
produce, on the average, 90 per cent
of nut and larger—and that consistent
yields of 95 or 96 per cent are not
uncommon. Even on soft, friable an-
thracite, the quantity of prepared
sizes varies from 80 to 90 per cent—
No. 1 rolls averaging 85 to 90 per
cent and No. 2 rolls from 80 to 85
per cent.

The results shown in Table I were
obtained by a large independent com-
pany operating more than a dozen col-
lieries in various parts of the an-
thracite field. This company makes
it a practice to test all of its rolls
at least once a month and more fre-
quently if the yield of prepared sizes
appears to be below standard. Col-
lieries “A” and “B” are near each
other but are preparing coal from dif-
ferent seams. In each colliery, man-
ganese-steel segmented rolls having
hawk-bill teeth are used. The rolls
are 42-in. in diameter and 36-in. long,
operate at a tooth speed of 250 lineal
ft. per min. and the teeth of the No.
2 rolls are spaced 41 in. from each
other. The distance between roll cen-
ters varies with the quantity of the
different sizes desired but approxi-
mates 45 in. In all tests, 100 Ib. of
steamboat and 100 Ib. of broken coal
are mixed and fed to the rolls. The
resulting product is hand screened
for the yield of various sizes. The
sizing standards adopted on April 1,
1925, are used in all cases.

The figures in Table 1 present
many points of interest. For in-
stance, they not only show the con-
sistent yield of prepared and small
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sizes obtained but they also indicate
the flexibility of the modern rolls.
Thus from colliery “A,” by changing
the distance between rolls, the quan-
tity of broken coal made varied nearly
11 per cent. Yet, excluding the month
of June when a large amount of pea
coal was made (because of the in-
creased demand for this product at
that time), the yield of prepared
sizes was always more than 94 per
cent. Results from colliery “B” are
equally good and perhaps even more
consistent.  Probably the most re-
markable feature of Table | is the
uniform yield of the small sizes (pea
and under). Not only is the total
guantity of steam sizes unusually con-
stant but the amount of each of the
small sizes produced (with the ex-

By Frank J. G. Duck

Assistant Editor, Coal Age
New York City

The month of June at both collier-
ies “A” and “B” is worthy of note.
As has been indicated, this month
brought an improved demand for pea
coal. It also resulted in a falling off
in orders for all of the domestic sizes
excepting nut. At colliery “A” the
rolls were set to produce about 7 per
cent more pea than normally—Ilargely
at the expense of egg coal. As there
was a fair demand for nut, the rolls
at colliery “B” were adjusted to yield
approximately 10 per cent more of
this size than was customary. The
decrease in the quantity of broken
and egg coal produced was nearly
equal to the increased percentage of
nut and the total quantity of prepared
sizes obtained remained practically
constant.

ception at colliery "™A” previously That these high yields of prepared
noted) is just as uniform. sizes are not exceptional or unusual is
Table I—Test Data on No. 2 Crushing Rolls
M arch-June, 1927
Per Cent Each . Colliery "A” . . Colliery "B*"------
Size March  April ay June Average March April  May June Average
16.50 1256 5.88 1594 12.72 17,00 13.88 20.25 16.32  16.86
50.00 4525 53.37 38.62 46.81  48.70 46.87 48.13 42.06 46.44
20.75 28.00 26.75 24.50 25.00 20.50 2550 19.50 19.62 21.28
7.25 850 850 7.56 7.95 750 7.88 7.12 1680  9.83
9450 9431 9450 86.62 92.48  93.70 94.13 95.00 94.80  94.41
125 150 100 8.25 3.00 225 150 125 133 158
No. I buckwheat 150  1.63 1.63 143 155 150 150 1.25 137 141
No. 2 buckwheat 125 131 137 150 1.36 125 150 137 132  1.36
050 050 0.38 0.83 0.56 050 050 0.38 043  0.45
100 075 112 132 1.05 0.80 0.87 0.75 0.75  0.79
Total small.... 550 569 550 1338 7.52 6.30 5.87 5.00 520 559

eIncludes No. 4 buckwheat.

Table I l—Performance of NO.

land NO.2Crushing Rolls

Colliery “C,” January-June, 1927
Per Cent Each oo No. 1Rolls . No. 2R0ll§----mn-mmmmmmmmeeem .
Size Aver- Aver-
Jan. Feb. April May June age Jan. Feb. April May June age
Steamboat. . 31.13 34.88 39.13 36.75 37.50 35.88 ..o

21.63 19.25 21.50 20.63

14.63 14.25 12.63 13.50

13.38 11.63 8.25 9.63

8.63 9.50 8.25 8.88

Total prepared 89.40 89.51 89.76 89.39
Pea. s 2.60 236 2.00 2.23
No. I'buckwheat 224 250 275 250
No. 2 buckwheat 238 2.25 211 2.38
No. 3 buckwheat 163 175 163 175
Dirt* .o 1.75 163 1.75 175
Total small.....ccccooeeeu 10.60 10.49 10.24 10.61

¢Includes No. 4 buckwheat.

19.63 20.52 125 150 075 1.13 125 1.17
13.38 13.68 27.38 26.25 31.50 29.38 30.25 28.95
9.50 10.48 35.25 33.75 33.13 33.63 32.88 33.73
9.00 8.85 18.25 19.25 17.88 18.75 18.00 18.43
89.01 89.41 82.13 80.75 83.26 82.89 82.38 82.28
2.13 2.27 438 4.75 438 450 4.87 458
2.86 2.57 450 4.75 425 435 450 4.47
2.25 2.27 3.86 4.00 3.11 3.38 3.50 3.57
2.00 1.75 2.88 3.25 2.75 2.88 2.75 2.90
1.75 173 2.25 250 225 2.00 2.00 2.2»
10.99 10.59 17.87 19.25 16.74 17.11 17.62 17.72
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proven by the results obtained at these
collieries during the past two years.
In 1926 at colliery “A” the total

tity of domestic sizes obtained (as in-
dicated by monthly tests) varied be-
tween 96.30 and 91.22 per cent; in
1925 the same colliery produced a
maximum of 96.50 and a minimum of
94.00 per cent of prepared sizes. Col-
liery “B” in 1926 showed a maximum
percentage of 96.41 and a minimum
of 91.26 per cent of large sizes; in
1925 the limits were 97.37 and 92.50
per cent.

To illustrate what can be accom-
plished under difficult operating con-
ditions, Table Il is included. Colliery
“C” is located in the southern field
and the anthracite prepared there is
noted for its softness and friability.
Both the No. 1 and No. 2 rolls
have manganese-steel segments and
hawk-bill teeth. They both are 42-in.
in diameter and 36 in. long and are
compound-gear driven. The No. 1
rolls run at a speed of 245 lineal ft.
per min., are spaced 488 in. between
roll centers andthe teeth are 5f in.
apart. The No. 2 rollsalso operate
at 245 ft. per min., are 44f in. be-
tween center lines and carry teeth
spaced 4£ in. apart. As at collieries
“A” and “B”, the rolls at colliery “C”

Table Ill—Data on O1d-Style No. 1

and No. 2 Crushing Rolls
Colliery "D,” May, 1908

Second
Breaking Obtained
Basedon from
Original  Both
Per Cent No, I No. 2 Lump Break-
Each Site Rolls  Rolls Broken ings
Steamboat 7275 s s
8.88 47.44
6.87 19.78
2.75 9.13
3.00 8.27
Total prepared 94.25 86.75 63.12 84.62
Pea 1.50 3.62 2.63 4.13
No. 1buckwheat 1.62 3.00 2.18 3.80
No. 2buokwheat 0.63 2.75 2.00 2.63
No. 3 buckwheat 0.88 1.00 0.73 1.61
Dirt* 1.12 2.88 2.09 3.21
Total small... 5.75 13.25 72.75 15.38

sIncludes No. 4 buckwheat.

are tested at least once a month—all
tests are made with a mixture of 100
Ib. of steamboat and 100 Ib. of broken
coal.

Beyond calling attention to the uni-
form yields of the various sizes, and
the relatively high percentage of pre-
pared sizes, Table Il requires no
comment. The No. 1 rolls at colliery
“C” in 1926 produced a maximum of
90.13 per cent and a minimum of
87.75 per cent of large sizes; in 1925,
the upper and lower limits were 86.50
and 80.50 per cent respectively. In
1926 the No. 2 rolls gave a maximum
percentage of 85.13 and a minimum
of 79.25 per cent of prepared sizes;
in 1925 the figures were 81.63 and

Takes an Entire

80.38 per cent. Attention is called to
the improvements in results made
since 1925.

At another colliery of the same
company, where No. 1 and No. 2
rolls of the same characteristics (ex-
cept for speed and spacing) as at
colliery “C” are used, the following
results were obtained from January
to June of this year: No. 1 rolls,
operating at a tooth speed of
lineal ft. per min., gave a maximum
of 96.84 and a minimum of 94.81 per
cent of prepared sizes; the No. 2 rolls,
running at 333 lineal ft. per min,,
gave 95.93 and 92.69 per cent as the
upper and lower limits respectively,

At a fourth colliery, where the coal
also is soft and friable, the No. 1
rolls are driven at 289 lineal ft. per
min. and there is 49J in. between the
center lines of the roll shells. The
No. 2 rolls also run at 289 ft. per min.
and are set on 46J in. centers. Other
caracteristics, including size, are the
same as those of the rolls already
mentioned. From January to June
of this year, tests of the No. 1 rolls
indicated a maximum of 90.00 per
cent and a minimum of 86.38 per cent
of prepared sizes; the No. 2 rolls
showed upper and lower limits of
83.50 and 79.88 per cent respectively.
These data are given merely in
ther support of the statements made
in the opening paragraph.

A comparison of the foregoing re-
suits with those obtained from the
old-style, small diameter, high-speed
rolls is instructive. As shown, the
contrast is not always unfavorable to
the old rolls. But it must be remem-
bered that such
Table 11l were the exception rather
than the rule. In fact, the high yield
that

results as given in

of prepared sizes indicated in

379

fur-
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Car at One Time

table was obtained only after elabo-
rate preparation and minute attention
to all details. Therefore, the figures
in this table represent the best results
obtained under ideal conditions. Such
records as given in Table 11l were
not made in daily operation—Table
V more nearly presents the case of
the old-style rolls under usual con-
ditions.

It should not be forgotten, how-
ever, that periodic testing of crush-
ing rolls by the anthracite producers
is a comparatively recent develop-
ment. Therefore, except for isolated
instances such as given in Table 111
and those that follow, no records of
the consistent performance of the old-
style rolls over long periods of time
are available. As a result, it is diffi-
cult to state what was a fair average
day-by-day performance of the high-
speed rolls. However, a consistent
yield of 75 per cent prepared sizes
is probably a liberal estimate. Cer-
tainly, an average of 80 per cent over
a period of months would represent
unusually good results. The author
is indebted to Frank B. Davenport,
consulting mining and mechanical en-
gineer of Scranton, Pa. for the in-
formation and data contained in
Tables 111 to VI.

Both the No. 1 and No. 2 rolls in

Tr _
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Table Il were 32 in. in diameter by
36 in. long and were fitted with old-
style elliptical-base teeth 34 in.
long and 1J in. wide. The No. 1
rolls were set on 41-J in. centers,
operated at 850 lineal ft. per min,,
and had 198 teeth in each shell. The
No. 2 rolls were on 39j§ in. centers,
ran at 900 ft. per min., and carried
30S teeth per shell. Two hundred
pounds of hard and firm honey lump
coal was fed to the No. 1 rolls and the
steamboat size resulting from this
operation was crushed in the No. 2
rolls. The fourth column in Table
111 is obtained by multiplying each of
the figures in the third column by
0.7275—the percentage of steamboat
coal resulting from the original crush-
ing. The percentages in the fifth
column are the result of adding the
corresponding values in the second
and fourth columns.

The various sizes given in Tables
111, V and VI are those that were in
general use prior to the new standards
adopted on April 1, 1925, and are
shown in detail in Table IV. Pea
coal, under the new standards, is 4 in.
smaller than it was in 1908, and the
range of this size in that year was

in.  Consequently, if pea coal
graduated evenly in quantity from the
upper to the lower size limits, two-
fifths of it or 1.66 per cent should be
included with the prepared sizes in
Table I1l1. This would indicate an
ultimate yield of large sizes of 86.28
per cent and of course excludes
from consideration the coal that was
not of prepared size on arrival at the
dump.

It is the author’s opinion that
Table 111 represents the best of the
early efforts at conservation and the
beginning of the reduction of waste
from crushing rolls. However, as
previously indicated, these results
were exceptional and are by no means
typical.

Table V is given not only to show
the average performance of the old-
style rolls but also to contrast their

Table V—Early Tests on High-
Speed and Compound No. 1

Rolls

Colliery “E”  Colliery "F"
October, 1912 January, 1913

High- High- ~Com-

. Speed Speed  pound

Per Cent Each Size olls olls  Rolls
37.00 54.00

12.00 12.67

14.83 8.67

16.00 11.67

79.83 87.01

6.84 4.66
2. 17 1.17
8.66 5.50
2.50 1.66
Total small 22.52 20.17 12.99

+Includes No. 4 buckwheat.

Rope Drive on No

operation with the early results ob-
tained from compound rolls. The
rolls at colliery “E” were 32 in. in
diameter, 36 in. long, set 38f in. be-
tween center lines of shells and ran
at 1,000 ft. per min. The teeth were
old-style, had square bases and 300 of
them were staggered in each shell.
Approximately 600 Ib. of lump an-
thracite from the northern field were
fed to the rolls at a uniform rate and
the resulting product screened to the
meshes given in Table IV.

Colliery “F” was in the Wyoming
region and the tests given in Table V
were made to compare a recently-
installed set of compound rolls (prac-
tically identical with those of today)
with the old rolls which they replaced

The object in giving Table V1 is to
show the improved operation of the
earlier compound rolls that resulted
from their readjustment—principally
with respect to the distance between
the shells. The rolls at colliery “G”
were 36 in. in diameter, 34 in. long
and had manganese-steel segments
carrying patented hawk-bill teeth
44 in. high. They operated at 377
lineal ft. per min. and each test was
made on 500 Ib. of hard, clean and
firm lump coal from the same seam
uniformly fed to the rolls. During
the test made in October, 1912, the
rolls were set on 427~ in. centers—
subsequent data on the spacing is lack-
ing but it is evident that the distance
between the roll shells was consider-
ably increased on September 2, 1920,
and slightly reduced for the test on
the following day.

Although the vyields of prepared
sizes given in Table VI are much
higher than those generally obtained
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. 2 Compound Rolls

from the high-speed rolls, when con-
trasted with the present-day results
they show that even as late as 1920
the great importance of crushing

Table Vl—EarIy Comparative T ests
No. 1 (or Crusher)

pound Rolls

Colliery “G," 1912 ana 1920

Sef&z'oz’ 39%203,

on Com-

Oct.,
1912

Per Cent Each Sire

51.43  48. 13
14.54 19.73
12.28 11.39
9.00 8.24
87,25 87.49
3.48 3.29
4.41 461
3.38 3. 14
1.48 1.47
Total small............... . 14.33 12.75 12,51
¢Includes No. 4 buckwheat.
rolls was not fully realized.,, Of

course, allowance must be made for
the fact that the sizing standards in
vogue prior to 1925 made the toal
yield of prepared sizes more difficult
to attain then than now. Even so,
however, there can be no question but
that present crushing-roll design and
practice is much further advanced
than it was five or six years ago.

Despite the great improvement, it
must not be assumed that perfection
has yet been attained, or that all
crushing rolls at all collieries give the
excellent results shown in Tables I
and Il. There yet are companies
who pay little or no attention to the
operation and condition of their rolls,
and there are others who maintain
that frequent periodic testing of such
equipment not only has no practical
value or significance but also that it
is a waste of time. The matter of
roll tests and testing will be treated
in a subsequent article.



DEPLETION—

How to Figure It

epletion seems to be the
D most confusing and perplexing

of the problems of mining in-
vestments. | have found that the
average coal company official, ac-
countant, lawyer and engineer as well
as other so-called experts have only a
faint idea of what this term really
means.

Broadly speaking, coal mining in-
vestments are divided into five gen-
eral classes, namely: Coal, plant and
equipment, development, surface, and
other assets. Depletion is used in
connection with the value of coal and
is one of the important factors in coal
mining costs.

Before discussing this subject, it is
interesting to know how the problem
of depletion developed in the various
income tax acts from 1913 to 1926,
inclusive.

The Act of 1913, G(b) (3) (c)
uses the following words:

In the case of mines a reasonable
allowance for depletion of ores and
all natural deposits, hot to exceed
5 per cent of the gross value at the

mine of the output for the year for
which the computation is made.

There is nothing to show how the
factor of 5 per cent was determined.
It was probably an arbitrary figure
that looked reasonable.

The Act of 1916: Section 12(a)
Second (3) (b) provides that:

In the case of mines a reasonable
allowance for depletion thereof not to
exceed the market value in the mine
of the product thereof which has
been mined and sold during the year
for which the return and computa-
tion are made, such reasonable al-
Icrwance to be made under rules and
regulations to be prescribed by the
Secretary of the Treasury. Provided,
that the allowance authorized in (b)
shall equal the capital originally in-
vested, or in the case of purchase
made prior to March 1, 1913, the fair
market value as of that date, no
further allowance shall be made.

This new provision defined depletion
within fairly close limits in compari-
son to the depletion allowed by the 5

per cent factor which would fluctuate
annually according to the selling price
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at the mine. In the subsequent in-
come tax acts, there were no material
changes in depletion as applied to coal
mines.

From a study of the Act of 1916, it
can be seen that depletion depended
upon the original cost after March 1,
1913, or the fair market value of the
coal on that date.

For determining the valuation of
mineral deposits or rights, three gen-
eral present value methods are in
practical use. These are known as
the annuity investment, diminishing
investment, and sinking fund or
permanent investment methods re-
spectively.

For practical purposes as well as
for the sake of simplicity in the de-
velopment of the various formulas, it
is considered that the mine produces
equal annual incomes from which its
present value must be returned.

According to the annuity invest-
ment method V = (F"'1) -f- (Rmm).
In this and subsequent formulas the
following nomenclature is used :

17 = present value of n yearly incomes,
Px= present value of first year’s Income,
pn= present value of income to be re-
ceived, at end of n years,
A = annual income,
n = number of years = life of mine,
r = rate of interest, and
R =1 +r.
To determine V, then,
jPi (1 + r) = XorP, = A 1 -fr)
P,= A -v (1+r)2
P3= A H (1+ n)*
P,= A --(1+ )"
And,
P\ -f P2+ Pa.e+*Pn =
A~ 1+r)-fA-rl+r)3+A
~<l+r)* " . . . + A-i-(I + r)y»=(a)
T=Uv(l +D] 1 +[1H@@A+Tr)]
+ [1 -7- <1+ r)’] [X 1+
SuF?stitLiting. v A SR [ 1 1R
= +T, = SR + v
P VR ST T A o
Multiply (b) by R,
RV=(ARA"R) [1+ (1-i-R) + o
1 -pR~) ... (1 2 R"1 3 (c)
Substracting (b) from (c),

V = <Rn— 1) -+ R'rrn

In the derivation of the above
annuity formula (which is also
known as the Inwood formula), each
year’s income includes the present

By Thos. F. Kennedy

Scranton, Pa.

value of that year’s income at the
basic date of valuation plus the in-
terest compounded from the basic
date to the date when the income is
received. In other words, the annual
income contains a separate and dis-
tinct investment and the present value
returned each year is considered the
capital which is immediately liqui-
dated. The compounded interest is
considered the return on the invest-
ment and may also be distributed.
This method is the simplest one and
can be applied readily to unequal
annual incomes. Below is shown the
application of the formula to a
typical practical problem. Given:

Coal marketable .. 100,000 tons

Estimated annual production... 20,000 tons
Estimated life 5 years
Estimated royalty per ton 10c.
Estimated annual income...... $2,000
Estimated total income $10,000
Investment rate (risk)........ 6 per cent

Determine V or present value of total
expected royalties.

By substituting the various values
in the formula derived above, V for
one dollar is found to be $0.84247,
which, applied to the total expected
income of $10,000 determines V to
be $8,424.70, the present value of the
total expected royalties. The interest
or return on this investment for five
years is $1,575.30. The average de-
pletion rate for practical purposes is
determined by dividing the present
value, $8,424.70, by the total market-
able tonnage of 100,000 and is found
to be 8.4247c. per ton.

The detail of this problem is shown
in Table 1 and Chart 1.

T able I— Capital and Interest
Discount  Annual
Factor Capital
Year  Annuity 6Per Cent Liquidation Interest
1st... $2,000.00 .943396 $1,886.79 $113.21
2nd 2,000.00 .889996 1,779.99 220.01
3rd. 2,000.00 .839619 1,679.24 320.76
4th. 2,000.00 .792095 1,584. 19 415.81
5th 2,000.00 .747258 1,494.52 505.48
Totale...oocoeee $8,424.73  $1,575.27
149



LIGNITES

Of Saskatchewan

A CCORDING to estimates of
j-\ the Dominion government an
JL A.area of 6,000 square miles of
rolling prairie overlies 50 billion tons
of lignite in the Province of Sas-
katchewan. W.ithin this area are
some 60 mines, but the principal pro-
ducers center around Bienfait, Este-
van and Shand. Practically all coal
shipped in the province originates at
these three towns.

Of the 60 mines mentioned, only
nine are on the railroad. Some of
the others, when not too far from a
shipping point, haul from the mines
with teams or trucks and are thus
able to ship a few carloads when the
demand is brisk. Others, again, are
content with local trade and work
only in the winter.

Two of the nine shipping mines
are worked by slopes, five have shafts
with self-dumping cages,” and the
other two run their cars off the cages
and dump by hand. The shafts are
from 80 to 110 ft. deep, and the bed
which lies horizontal is about 12 ft.
thick. With the exception of a band
of clay 44 to 6 in. thick, occurring
about 30 in. from the floor, and some
blackjack near the roof, the bed is
free from impurities. Some of the
mines work on top of this clay and
thus save handling it, but they loose
the bottom coal. When this is done
undercutting machines have to be
used for there is no natural parting
between the coal and the clay seam.
The clay roof takes a lot of timber
to support it and for that reason some
mines work to the bottom. Running
the coal cutters in the clay and leav-
ing a foot or two of coal to support
the roof, is undoubtedly the most
practical and economical method of
working. For by this means not only
is a considerable saving made in tim-
ber costs but much of the roof coal
is recovered when the rooms are
worked back. As will be gathered
from the foregoing, most of the
mines use coal cutters although some
still stick to the ancient practice of
shooting off the solid.

The double entry system is used in
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most cases, the entries being driven
7 to 9 ft. wide and from 35 to 50 ft.
apart. Rooms are turned on 30-ft.
centers and driven 15 to 20 ft. wide
and 150 to 200 ft. deep. A 10-ft.
slice along the rib is taken in coming
back, which gives an excellent per-
centage of extraction. Much de-
pends, however, on the state of the
market, for rooms stand much better
if they are kept moving. If a room
has to remain idle over the summer
it usually gives trouble when started
up again the following winter and
often the roof breaks at the point
where working was stopped. It has
been found advisable therefore to
regulate the length of the rooms ac-
cording to the winter’s output. Dur-
ing the quiet summer months, entries
are driven and the necks of new
rooms turned.

OMPRESSED air is not used,

but nearly all the mines employ
electricity which they generate them-
selves. Electric haulage locomotives
are installed at one mine, whereas
others use various systems of rope
haulage. Some stick to the old horse.
No gas is encountered underground,
so ventilation is simple.

Faults and hitches are practically
unknown, and with the exception of
melted snow entering the workings
through cave-ins during the spring

little trouble is experienced with
water. Fires of spontaneous origin
have, however, given considerable

trouble in several of the mines. Two
methods have been successfully used
in combating them—flooding and
sealing.

An average analysis of this lignite
is about as follows: Moisture, 33 per
cent; volatile matter, 27 per cent;
fixed carbon, 33 per cent; ash, 7 per
cent; and thermal content, 7,400
B.t.u. The ash fuses at approxi-
mately 2,170 deg. F. Its analysis is
about as follows: Silica, 53.0 per
cent; iron oxide, 4.4 per cent;
alumina, 22.4 per cent; lime, 10.1;
magnesia, 2.1; potassium oxide, 0.8;
sodium oxide, 4.6; phosphoric acid

By John Galloway

Estevan, Saskatchewan

anhydride, 0.2; and sulphur trioxide,
1.7 per cent.

The output of this field for 1925
was 478,668 tons and for 1926,
435,841 tons. This does not seem
much when divided up among so
many mines, but it must be re-
membered that the season is short, the
keeping qualities of the coal are poor,
and the population of the district
served is scanty. Two of the mines
are capable of producing 1,000 tons
per 10-hr. day if necessary.

HE market served extends from

Moose Jaw on the West to Win-
nipeg in the East. Beyond Moose
Jaw competition with Alberta coal is
severe, and the scope of the Eastern
market is limited by the freight rates.
A village usually surrounds a mine.
The houses are owned by the coal
company and rents are nominal.
Coal, water and electric light are pro-
vided at a slight charge to cover the
cost. Two of the largest mines run
general stores for the benefit of their
employees. Schools are provided, as
well as amusement halls, community
clubs and pool rooms. Some em-
ployees have been with the same firm
for 20 years. Each householder has
his own garden plot which is usually
plowed, free of charge, by the com-
pany every spring.

N 1923 the Saskatchewan Coal

Operators’ Association was formed.
By means of this organization it was
hoped to stabilize the market and
prevent the price cutting which be-
came manifest every season as soon
as the market slackened. The associ-
ation did not survive the following
winter, but its effects were not
altogether in vain, for one of the
dealers succeeded in obtaining con-
trol of the output of several mines.
From that beginning eight mines
eventually got going in a co-operative
selling scheme under the name of the
Souris Coal Distributors, Ltd., with
an office and a salesman in each of
the principal towns who covers the
surrounding territory as well.
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USTOMERS and dealers may

order coal from whichever mine
they fancy, but should that operation
have more orders than it can fill
promptly, an endeavor is made to have
the customer accept a car of coal from
another mine. The operators main-
tain an office in Bienfait which acts
as a distributing center by collecting
the orders from the salesmen and
allocating them to the mines on a pre-
determined ratio agreed to by the
operators themselves. The output
ratio between the mines in the pool is
not based on grades of coal but on
tonnage.

The operators made an arrange-
ment nearly a year ago by which two
of the mines producing the poorest
coal were closed, their allocated out-
put being taken and paid for by some
of the others. This arrangement has
evidently been a success, for it has
recently been agreed to continue it for
another two years.

Of the recent developments in this
field, by far the most interesting was
the experiment carried out by the
Dominion Government in conjunction
with the provincial governments of

Manitoba and Saskatchewan, in
briquetting this lignite. To accom-
plish this, the Lignite Utilization
Board was formed consisting of

representatives of all three govern-
ments.

The Lignite Utilization Board
started work in October, 1918, and
spent a year and a half in investigat-
ing previous work in order to insure
that it would have complete informa-
tion as to the development of the
process, and the scope of funda-

mental research made necessary by
the discovery that no lignite carbon-
izers had been developed on this con-
tinent. An arrangement was made
with the Department of Mines where-
by the board wused the Ilatter’s
laboratory at Ottawa. From here the
chemists and engineers employed
purchased the equipment to carry'
out the necessary tests. Here it was,
also, that the first carbonizer model
was built, and although this device
worked perfectly as a model, it
proved quite useless when operated
on a commercial scale.

The next year was spent in con-
structing and equipping a plant near
Bienfait. It was an unfortunate time
in which to build such a plant for
everything was at the peak of after-
the-war prices, construction was slow,
labor high, and the special materials
required were hard to obtain.

ROUBLE first developed in the

drying equipment, but this was
corrected. Carbonizers with floors of
carbofrax tiles, however, developed
such bad cracks in the floors that re-
lining with both a high grade fire-clay
brick and carbofrax hollow tiles was
tried. The tiles again cracked and the
carbonizer fitted with fire-clay tile
had such a low capacity that it was
considered impracticable from a com-
mercial standpoint.

Further work on these carbonizers
was abandoned and investigation
started on a shaft-type of carbonizer
that had been built at Grand Forks,
North Dakota. Eventually, 100 tons
of Saskatchewan lignite was shipped
to Grand Forks and there carbonized.
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The next move was to build a similar
retort at Bienfait. When completed
it was operated practically continu-
ously for six months, recovering
1,300 tons of char from 3,000 tons
of lignite put into it. This retort,
although certainly more satisfactory
than the Ottawa carbonizer, had to
be carefully handled owing to clinker
troubles and the burning out of the
baffle plates. One hundred and fifty
tons of char from this oven were
shipped to Hebron, North Dakota,
and successfully briquetted, the prod-
uct being returned to Canada. The
briquets thus made stood up well
under all weather conditions, held to-
gether nicely in the fire, but contained
far too much ash. This is accounted
for from the fact that over two tons
of lignite were used in making one
ton of char. Had some method of
dry cleaning the char so as to remove
the surplus ash been employed, a
wonderful briquet would have re-
sulted.

't GOVERNMENT instructions

the plant was shut down at the
end of 1923, and has stood idle ever
since. It cost over a million dollars to
prove that lignite could not be
briquetted commercially by the meth-
ods followed. At the moment of
writing there is some possibility of
one of the mines—with the help of
British capital—taking over the plant
and trying out a German method of
briquetting. The Germans have doubt-
less carried the art of briquetting far-
ther than anyone else and it is quite
possible that some of their practices
can be successfully transplanted.
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TTime to Guard Against
Runaway Market

The bituminous coal market has reached that
stage of sensitiveness where it will bear close watch-
ing. The steady draft made upon their reserve
tonnages by large industrial consumers and the
railroads is working toward a condition where
duplication of orders by buyers who have not kept
careful check upon their stockpiles might readily
lead to market inflation and skyrocketing prices.
On top of this the longer hauls made necessary by
the placement of orders from Midwestern buyers
at mines further removed from the point of con-
sumption puts an added strain on the transporta-
tion machine.

So far the market seems to have been able to
meet the new demands without any great advance
in the general level of spot prices. There is no
reason why it cannot continue upon that plane if
buyers will use discretion and sellers sound judg-
ment in the prices they ask for their product. But
unless this is done, there is more than an even
chance that a runaway market will be capitalized
both by politicians hungry for an issue and by
union sympathizers desperate for something which
will extricate them from their present position.

Wise physicians do not permit starving men to
kill themselves with gorging. The coal industry
would do well to cling to moderation.

Not Risk but Rate Makes
Companies Withdraw

Nothing in the excellent article by John A.
Arnold appearing in this issue suggests that it was
the great hazard of coal mining, as has been
alleged, that made the liability companies unwilling
to continue to write coal-mine workmen’s compen-
sation. There are employments more hazardous,
but they are not so undesirable as risks.

The difficulties the liability companies have had

COAL AGE —Vol.32,No0.3

to face have been decreasing wage scales, short-
time operation and strikes. These in coal mining
have proved exceptionally troublesome. They
would have been met cheerfully, if the companies
could get the rate they desired, but their rates were
based on past experience and were not changed
with the necessary promptitude causing the insur-
ance carriers losses that made coal-mine compensa-
tion insurance unprofitable.

Other difficulties there were, but the three men-
tioned were peculiarly harassing in coal mining.
Hazard as hazard is not a real deterrent. The un-
certainty as to the sums to be collected, the condi-
ditions that deter the injured from returning to
work and the fact that compensation does not de-
crease in proportion to the decrease in the insurance
collected were the principal reasons for discontinu-
ing operations.

Fear of an increase in hazard had some part in
their action, it is true. Whether this was wholly
justified remains to be seen. This fear would not
have discouraged the companies had they known
that the rate would change with conditions. Realiz-
ing, however, that there was always a lag in cor-
recting the schedules made the situation grave. In
Pennsylvania, some of the companies are still writ-
ing risks, perhaps because in that state the rate has
been found less out of line with the immediate
conditions.

S[atistics When Properly
Used Can Aid Stabilization

All science, all industry is characterized by a
close approach to exact measurement. It is dif-
ficult to imagine progress without units of this
nature. To determine whether a boiler is working
within its limits of safety, we consult a gage. In
business and industry, however, we have ever
steered a course, not by a compass based upon an
exact knowledge of operations, but upon the basis
of each man’s opinion and guess. As a result, the
past history of business and industry has been one
of ups and downs, prosperity or panic, a condition
of almost continual uncertainty and turmoil.

Industry has determined that its days of walking
in the dark without guideposts and beacons to light
the way are over. In the future accuracy must be
substituted for guesswork. Business and industry
through strict accounting methods have met their
problems internally; now, through statistics and
fact analysis, business has determined to meet them
in the broad field of commercial enterprise. In-
dustry has aimed to be intelligent as to past opera-
tions ; now it has determined upon a scientific study
of policy and future activity.

The basis for this scientific study is the recogni-
tion of the value of facts, followed by the estab-
lishment of plans or policies based on correct
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interpretation. It means, as Professor Secrist has
said, “taking note of small differences, seeking for
the similarities and basic truths which govern busi-
ness and industrial relations, and being guided by
them. It means foresight, rather than hindsight;
planning rather than customary behavior. It means
innovation and change, if an impersonal analysis
of the facts suggests them. It means fearlessness
and respect for facts.”

Coal Age recognizes and subscribes to these
statements. Operators and distributors must cease
to isolate themselves from the larger problems of
their industry, the solutions of which are possible
only through the fullest co-operation of every mem-
ber of the industry.

The application of the scientific method to the
problems of the coal industry is possible only if
facts are made available for study and interpreta-
tion. Such facts can be obtained only with the
cordial support of the entire industry. The re-
cent tendency of many associations of coal
operators to broaden their statistical work and to
utilize the facts thus developed for the benefit of
the industry indicates coal men have a new appre-
ciation of the value of facts in business.

JVe Are Tardy
In Censure. Well—

Some time ago Harry Phythyon published a book
entitled “The Rock Dust Remedy” and now a New
York paper “The Nation” says that “It is significant
that since the appearance of Mr. Phythyon’s book
neither the Bureau of Mines nor the mining jour-
nals that were preaching the coal-dust theory and
rock-dust remedy have taken issue with him.”

Probably the reason why no one has replied to
Mr. Phythyon is because everyone believes that the
case of rock dust is so well proved that it is not
open to serious question. The danger of coal dust
with and without explosive gas has been proved so
conclusively by the Bureau of Mines in its experi-
mental mine, in explosion galleries, temporary and
permanent, large and small, and in other places,
that it would seem that no doubt can continue to
exist, Mr. Phythyon to the contrary notwith-
standing.

One can always say, rightly or wrongly, with
Mr. Phythyon that in any ordinary mine where an
explosion occurred, gas was probably present, but
in the Bureau of Mines’ experimental mine and in
experimental galleries there is adequate evidence
that there is no gas and that dust can be and is
the agent. There the flame if not controlled by
rock dust sweeps out of the mine mouth and does
not die in the presence of fresh air. Explosions
often fail to sweep certain sections of coal mines
due to one or more of, at least, three causes: To
an increased area for expansion which decreases the

pressure, to the presence of adventitious rock dust
derived from clay and shale shooting and from
locomotive sand ground under the wheels of passing
trips and sometimes perhaps, though rarely, to the
formation of a barricade of cars and rubbish raised
by the action of the explosion.

The reviewer believes Coal Age a possible con-
vert to Mr. Phythyon’s theories. He quotes the
issue of Nov. 11, 1926 to the effect that “The
change of attitude shows a general confidence in
improved equipment and methods of ventilation,
in permissible explosives and in the last line of
defense—rock dust.” The reviewer adds: “Mr.
Phythyon would certainly not relegate rock dusting
to a less important position than the last line of
defense.” It would seem to Coal Age that he does.
He would make it no defense whatsoever.

And moreover, what else can a curative measure
be but a last line of defense? Rock dust used in
the roadways is not a preventive measure. It does
not remove the explosive gas like ventilation or
prevent gas ignition as do permissible devices.
Instead it permits the explosion to occur and then
smothers it when the opportunity affords. What
is that but a last line of defense? To be the last in
defense is not to be negligible or even relatively
unimportant as American soldiers amply proved
during a recent conflict. A last defense may not be
the most effective of any, but it may be the most
certain and dependable when the evil it corrects
has had time to develop.

Still no one can deny, and the Bureau of Mines
will not deny it, that good ventilation though not a
cure-all for explosions is one of the best provisions
against them. Both rock dust and ventilation are
needed.

C \ountry Uses Less Lumber
So W'ill Mine More Coal

Despite the activity in building in 1926 the pro-
duction of lumber fell 3.7 per cent and lath, 2.5 per
cent, according to the Department of Commerce,
all of which shows that the fireproofing of buildings
is making steady progress, partly because of the
declining supplies and increasing costs of lumber
and partly because of the greater appreciation of
the value of permanent construction.

All this bids fair to increase the demand for coal.
Almost every permanent building material is, or
has been, made by fire. No durable artificial ma-
terial is made without that agency. Consequently
the drift from lumber is one that will aid in con-
sumption of coal. More tile, brick, cement, steel,
iron, copper, lead, zinc, cement and lime will be
used and the consumption of coal will increase.
Accordingly the demand for coal in the future as
in the past is bound to increase more rapidly than
the population.
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The BOSSES
Talk 1t Over

Does Safety

HE WHOLE official force at the mine was

visibly “up in the air.” Another fatal accident

had occurred that morning, the second for the
week. The latest victim, a timberman, had been
killed by a fall of rock while he and his buddy were
working on a stretch of bad roof near the North
Main intersection. Two days before a trip-rider lost
his life coupling up in a tight place. The Old Gent
telephoned from the city that he would be out at
the mine in the afternoon and expected to hold a
safety meeting of bosses at four o’clock. The boys
had gathered in the super’s office waiting for the
arrival of the big boss. All were grave and looked
silently in the direction of Jim, the super, as if
eexpecting him to speak. But Jim sat for a long time
in deep meditation, his eyes fixed on the floor, puffing
steadily on his pipe. Finally he said:

“Mac, how long has it been since we had our last
safety meeting? That’s right—seven months. It
seems to take a couple of fatals to bring us to our
senses. We’ve been going in the wrong direction,
fellows! We act after instead of before. Some-
thing has got to be done. The OIld Man will be
here pretty soon but before he comes we ought to
sort of decide on something. What have you got
to say, Mac?”

“Jim, | don’t want to sidestep responsibility or lay
blame on anybody else’s shoulders, but maybe the
Old Man and the rest of them in the city office have
the wrong slant on safety. They want it, of course,

but they forget that it costs money. It takes more
than talk to make mine operation safe. If the com-
pany won’t spend to keep up safety, how in Sam
Hill can it expect the men to practice it?”

Jim nodded approval. “That's right, Mac!” he
said. “Going a little bit further along your line of
thought, money invested for increasing efficiency of
plant operation helps safety. It works the other
way, too! Money spent on safety peps up plant effi-
ciency. You have to approach safety from both
sides. And the best part of it is the money spent
on this work really earns good dividends.”

The resident engineer, scraped his chair forward
and, at a sign from Jim, cut in: “l wonder how
straight the city office is on that last statement of
yours, Jim! At the last institute meeting the Old
Man made a speech. He repeated what he said he
heard at an association conference, something about
fixing it so every company would be more evenly
burdened with the cost of safety and passing that
cost on to the consumer. Looks like a whole bunch
of the big fellows have the wrong slant on safety.”

“Now you’re talking,” piped up Shorty, the elec-
trician. “Safety must work from the top down. It
hurts when we work our fool heads off to protect our
men and get no particular encouragement from the
main office. | don’t believe”—

But at this point the door opened and the Old
Man entered. This was a sign that the fireworks
would soon start.

As a rule, does safety improve efficiency?

What part should each division of management, from top to
bottom, play in carrying out a safety program? What should

be the attitude of each?

Should safety work be budgeted?

Should it be guided by a committee or by a safety engineer?

All mining men are urged to discuss these questions.
Letters accepted will be paid for
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What Other Macs and Shortys Think

Development Can

Be Balanced
HE best regulated mines and mining
T operations, those that can produce coal
at a low cost and continue to operate when
there is a depression in the market, are
mines in which the groundwork was well
laid before the production of coal began.

First, the mine territory should be well
tested and an accurate map made showing
the property lines of the surface owned,
also the acreage of mining rights. The
test wells should also be accurately shown
with the elevations of the floor of the coal
seam. It then becomes possible to prepare
a projected drawing or map which should
be followed as closely as local conditions
will permit for development of the prin-
cipal entries of the mine.

The plan of development to be adopted
will depend upon the size and extent of
the mining rights and the proposed daily
tonnage of coal to be produced; the depth
of the coal below the surface and the char-
acter of the slate or rock over it; and the
character of the fire clay or rock below the
coal.

The question of safety should not be
forgotten in the projected plan of develop-
ment. Should the territory to be mined be
located in a gaseous section it will require
sufficient air courses in the mine to insure
a large volume of air distributed to each
heading at a low water gage.

Before producing the desired daily ton-
nage of coal, the main entries and suffi-
cient panel entries should be developed to
accommodate the number of workmen
necessary to get this tonnage. However,
there is only a small percentage of mining
operations that follow the above plan prob-
ably either because of eagerness to secure
immediate returns from the capital in-
vested, or the lack of sufficient capital to
finance the development of the mine to the
proper stage.

It probably does not pay to spread devel-
opment for the sake of immediate cheap
coal, although there are exceptions to this
rule. When the development for future
operation is stopped it becomes necessary
to follow this plan as otherwise a good
contract for the sale of the coal might
be lost.

There are periods in the life of all mines
when the price for which the coal is sold
does not give the executives of the com-
pany much to go on. At such times it
would be better to produce cheap coal
rather than to mine at a loss. Some head-
ings might be developed at the same time
for future operation, to compensate the
error in neglecting proper development.

If the general manager, in the case de-
picted in Coal Age for August was in
error, in order to save misunderstandings
later, it would be well to have the chief
engineer prepare data necessary for the
use of the general manager so he would be
acquainted with the facts and change his
order if agreeable. On the other hand the
general manager may have had sufficient
cost data at hand unknown to the superin-
tendent, to justify his apparent mistake
and the plan finally decided upon would
then be agreeable to both him and the
superintendent.

A balance between entries of working
areas and those being driven for future
use can be maintained, providing the coal
bed that is being mined is not interrupted
by faults or horsebacks. However, with a
large tonnage production this is difficult
to maintain while the mine is young, unless
a system of mining is used that develops
sufficient panel entries in advance before
the desired daily tonnage is reached.

F. F. Green
Christopher, IlI.

Topic for October

Loading of
Dirty Coal

—How to Prevent it
Should the section bosses watch

out for dirty coal?

What are the effects of a bonus
or a penalty system?

Is a face-coal nec-

essary?

inspector

Up to the Big Boss

S A COAL mine is a business proposi-

.tion, and the owners expect a fair
return for the money they have invested
in the properties, the Big Boss must know
exactly what the mines under his charge
can do, before he can risk signing a con-
tract to deliver a large tonnage. There-
fore, it is up to Jim and Mac to work out
their own salvation, at their own particular
mine, get the coal, and show the Big Boss
a fair profit from their plant.

If the physical characteristics of a mine
will permit, it is well to maintain enough
reserve entries to take care of emergencies
of this nature. In mines where it is neces-
sary to brush the roof for headroom and
pay yardage or maintain expensive timber-
ing, that must be periodically renewed be-
cause of decay and breakage, it is possible
to get enough money tied up so that a legal
interest charge on it for a considerable
length of time, would absorb the profits'l
that may be made on this block of coal
when mined.

It is a good plan to develop the main
entries, so that room entries can be turned
when needed and developed rapidly by
double shift work or mechanical loaders.
An emergency of the nature facing Jim
and Mac could then be met by driving twin
entries, working the rooms on the return
side as the entries advance, and those on
the intake side by the full-retreat method-

The West Main entries may have been
stopped to take care of a situation of this
nature. The Big Boss may have known
that the market price of coal was going to
drop in the near future and that it would be
necessary to produce a large tonnage, at a
small profit per ton. The super should
recognize the authority of the Big Boss,
and go ahead as directed, but this should
not stop him from discussing the question
with him.

Yes, a balance between entries of work-
ing areas and reserve entries can be main-
tained, provided the cost of maintaining
these reserve entries does not offset the
other advantages.

W m.J. Walker
Sagamore, Armstrong County, Pa.

Development Ahead
Is Necessary

EVELOPMENT of a mine should be

given careful consideration if the cost
of the coal is to be kept at a minimum
throughout the life of the mine. A mine
properly developed will pay fair profits to
the end while one that is not will operate
at small profit or even at a loss at times,
thus making the long time investment prob-
ably a failure. A survey of coal mines
will show some producing good results, yet
probably not far away may be a mine that
is operating at a loss, or at best only small
profit. Usually this can be traced to im-
proper development. It isa well-known
fact that all mining properties have their
good and bad periods but if a mine is
properly developed it has more good profits
than poor. In order to be properly devel-
oped a mine should be in such shape that
it can produce the largest or the required
tonnage from the smallest area with the
least expense for operating and mainte-
nance. The older amine gets, the higher
these expenses run, but ifit is properly
developed so that the required tonnage is
taken from a small area, these expenses
are a minimum.

In speaking of producing the required
tonnage from a small area, I mean the
major part of that tonnage._ The main
entries and cross or butt entries should be
driven far enough ahead at all times to
insure the tonnage in case of some acci-
dental failure of the part being worked.
In such a case, however, | would only
recommend using this development as a
reserve. | don’t believe that it is neces-
sary to mine where the coal is the cheap-
est when the price realized is low. But if
the mine has been worked as Mac says,
dug all over, it becomes necessary at times
to mine where the coal is the cheapest.

The operations that are well developed
are about the only ones which can work
through the dull periods. It is time that
development and operation should be given
first consideration by mining companies if
their investment is to prove a success.
Idleness of a mining property means a
great increased cost, that eventually will
be charged to the coal. | am a firm be-
liever in concentrated mining, and know
that it will produce cheaper coal from the
same investment than any other method.
If a time comes when more coal is wanted.
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it can be gotten more cheaply, and prob-
ably quickly enough, by using the double
or triple shift method until development
is provided for the increase in tonnage.
I would rather look to that method than
to “hogging” as it is sometimes called.
Good results can be secured for a short
time by digging all over the patch, but a
poor period is sure to come from that
method. The time has come when if a
mining company is to operate successfully
and reap fair profits, the costs of operation
must be considered from every angle.
H. T. W arton

Wolfpit, Ky.

Let the Super Have
the Last Word

T is not only possible to keep the de-
I velopment of a mine well up to the capac-
ity of the equipment installed, but it is the
only feasible thing to do. Development
should be planned and the most economical
projection should be made so as to afford
the shortest hauls and the greatest concen-
tration of working, whether the mine is
operated mechanically or by hand loading.

Jim was foreman in a mine in the Upper
Freeport seam. Everyone marvelled at the
low cost of his coal. He paid the highest
yardage in his vicinity for that bed and
yet his coal costs were lower than at other
mines. He worked his rooms advance- and-
retreat, i.e., bringing back the room pillar
immediately upon the completion of the
room. Still he always had enough develop-
ment so that at any time he could produce
a tonnage up to the capacity of his equip-
ment.

Pete was always considered a very good
foreman, so good in fact that a neighbor-
ing company weaned him away by giving
him a substantial raise in salary. Just be-
fore he left he was producing 200 tons more
per day than the mine has ever produced,
before or since. Yet his successor, who
inherited a highly developed mine, saw his

R.M.C.M.I

ACH year the Rocky Mountain
E Coal Mining Institute holds an

interesting meeting in the West,
at which problems of both general and
local interest are discussed. This
season this meeting was held at Trini-
dad, Colo., on Aug. 29, 30 and 31.
The program included papers on
the following subjects: ™"Modern
Mine Cars,” by W. C. Holman, chief
engineer of the Phelps Dodge Corp..
Dawson, N. M.; “The Rheolaveur
Washery at Cokedale,” by Chas.
Spahr, superintendent of washeries,
American Smelting & Refining Co.,
Cokedale, Colo.; “Safety Methods at
No. 5 Mine of the Gallup Ameri-
can Coal Co." by L. M. Kuhns,
safety engineer of that firm; “Coal
Geology,” by J. Q. McNatt, division
engineer. Colorado Fuel & Iron Co,,

Canon City, Colo.; and “Under-
ground Substations,” by C. H.
Matthews, engineer of the Mining

tonnage drop. He stopped development
work to impress his employees with his
tonnage costs. The result was that the
extra development was eaten up.

When coal commanded a high price Pete
was asked to produce a tonnage equal to
the equipment capacity of the mine. But
he was caught without development and
was unable to give the tonnage demanded.
The company lost a chance to reap profits
because of short-sightedness on the part of
the management.

I would recommend that more time be
spent on development work because several
conditions are to be considered. (1) Bet-
ter haulage conditions may be secured by
the correct analysis of grades, curves and
concentration; (2) ventilation can be im-
proved; (3) a greater extraction may be
possible and the development yardage may
be reduced; (4) more coal may be taken
out per yard of entry developed; (S) terri-
tory may be developed to such a degree that
the equipment capacity can be secured
either on short notice or continuously.

The projections should be in the hands
of the mining engineer, who should know
his conditions and who should take into
consideration the above facts. The final

decision should be in the hands of the
superintendent.

Samuel Law
Adena, Ohio. Engineer.

Organization Means Much

INE management functions best only

when the mine superintendent gives

his orders covering underground work to
the mine boss who in turn relays them to
his assistants. The mine boss is entitled
to absolute authority underground. If
every Tom, Dick and Harry issues con-
flicting orders, the men will not know
whose instructions to obey and the pit boss
will soon come to be regarded as a "dud.”
The superintendent should meet daily
with the pit boss and his assistants to dis-
cuss their problems. Together, they should
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decide plans and the best ways of carrying
them out. Harmony is thus assured and
these men are encouraged to put forth a
greater effort to produce more coal at less
cost, with conservation of both effort and
property. The superintendent has a big
job and does not have the time to personally
run anv one particular department.
J.AR.

System is Lacking
AVING had twenty-six years’ experi-
H ence in coal mines, holding a number

of positions among them electrician
mine foreman, | would say that the trouble
between Mac and Shorty as set forth in
Coal Age for July arises from a lack of
system. For this the superintendent is
responsible.

Shorty does the repair work and the
inside line work. This should not be if the
mine is large. If | were the superintend-
ent | would instruct Mac and Shorty that
Mac was not over Shorty but that they
should co-operate in matters pertaining to
production. | would further instruct Mac
that the inside line work and bonding was
to be done by a man under him.

I would then instruct both of them that
the motor repair work would be done at
the shop, also the machines when it was
reasonable to take them there. | would
instruct Shorty to inspect every motor each
evening and do any necessary repair work
on them before the beginning of the next
shift. If it was necessary for him to leave
the shop to do any work he should leave
word where he could be found so as to
enable the foreman to get word to him in
the event of a breakdown.

I would then instruct the outside fore-
man that he had no authority over Shorty
but to notify him if he had trouble with
the machinery. As superintendent | would
hire my chief electrician and he could
select his own helpers or assistants.

E. Lively.

Vivian. W. Va.

. Has Interesting Program

Section, Westinghouse Electric
Mfg. Co., East Pittsburgh, Pa.

Inspection trips to the Cokedale
washery and to the Morley, Swastika
and Dawson mines, a banquet and
dance and an evening at the vaude-
ville show were likewise on the pro-
gram.

&

N HIS paper on mine cars Mr. Hol-

man drew attention to the fact that
“transportation from the working
face to the tipple offers a fertile field
for engineering study.” During the
last few years improvements in the
design and construction of cars have
been confined largely to changes in
the size and shape of the body rather
than to improvements in mechanical
features.  “Pit car capacities are
being continually increased. The use
of smaller wheels, longer wheel base,
wider, higher and longer bodies all
tend to reach the highest ratio be-

tween the dead weight of the car and
its gross weight.”

The author pointed out that the
many types of devices now employed
in mechanical loading must be given
consideration when designing a pres-
ent-day car. He stated that “the con-
sensus of opinion seems to be that
the composite type of car is the best
both from a practical and economical
standpoint. The cost of the; com-
posite car is from 10 to 15 per cent
higher than that of a wooden car of
the same general dimensions and the
weights of the two are about the
same. Capacities are from 15 to 2C
per cent in favor of the compos-
ite car.”

Steel cars, unless entirely demol-
ished by wrecks or falls can be re-
paired at the mine shop, whereas
wooden car bodies under similar con-
ditions would be an utter and entire
loss. It is almost impossible to es-

and
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tablish a definite comparison between
the lives of pit cars of various types.
It is usually conceded that the life
of steel cars exceeds that of wooden
cars. Copper bearing steel used in the
side and end plates as well as paint
protection will asure longer service.
The longer life, greater capacity and
lesser upkeep of the steel car more
than offset its greater cost.

ARS of high capacity have many
Cadvantages. These include fewer
cars per trip, fewer transportation de-
lays, a larger tonnage per man and at
the tipple, fewer dumping operations
and lower running and repair cost.

Experience has shown that the
cast steel wheel has an advantage
over the cast iron wheel especially if
it is equipped with anti-friction bear-
ings. A set of cast steel wheels
weighs about 175 Ib. less than a set
of cast iron wheels of the same size.
Their cost is somewhat higher and if
not properly designed the steel wheel
has a tendency to flatten between
spokes under severe loading. If
properly proportioned, however, this
tendency is avoided. Wheels that
have been in use for two years at
high speeds and over steep grades
show no wear.

URING recent years anti-fric-

tion bearings have been largely
adopted on mine cars. Several types
have been tried and all have given
satisfaction. It is conservatively esti-
mated that the cars on which they are
used travel from 3,000 to 4,000 miles
per year. The bearings are greased
every four months but it is believed
that they would run satisfactorily for
a year without relubrication. In two
years of severe service no car has
been out of running because of bear-
ing trouble.

In his paper on safety methods fol-
lowed by the Gallup American Coal
Co., Mr. Kuhns stated that “although
explosive gas has never been detected
in the Gallup district, the mine is ope-
rated with closed lights, no matches
or smoking materials are permitted in
the mine and every precaution that is
generally used in gaseous mines is
taken in order that the risk from gas,
which is inherent in all coal mines,
may be reduced to a minimum.”

Tests have shown that coal from
this district when reduced to dust is
highly inflammable. Sprinkling and
air humidification were at first relied
upon to allay this hazard. This was
not only expensive and difficult to
maintain but did not yield the desired
degree of safety. Accordingly a rock

dusting machine was procured and
the entire mine rock dusted.
Gypsum, quarried at Laguna, N.
M. is the rock employed in preparing
this dust. Yearly the company sends
a man to the quarry who with the aid
of Indian laborers quarries and loads
enough of this material to last for a
year. This rock is first put through
a jaw crusher and then a hammer
pulverizer. This so reduces this ma-
terial that 90 per cent of it will pass
through a 100-mesh screen and 60
per cent through a 200-mesh screen.
The dust thus prepared is 100 per
cent incombustible and contains less
than 6 per cent of silica or quartz.

A IR courses not containing tracks
I') are dusted by blowing this pul-
verized gypsum through a nozzle into
the air current, at intervals of 500 ft.
No specific amount is applied per foot
of entry, but redusting is performed
whenever volumetric analysis shows
less than 70 per cent of incombustible
matter in the total dust of the pas-
sage, or when a coating of coal dust
forms over the gypsum. Where elec-
tric current is available dust samples
are collected by means of a vacuum
sweeper; in other places by brushing.

V-trough rock-dust barriers are in-
stalled at the mouths of all cross
entries and air courses and at stra-
tegic points elsewhere about the mine.
These are regularly inspected to make
sure that they will function properly
and promptly should the need there-
for ever arise.

LL working places and enterable

.gobs are inspected nightly. All
blasting is done by shot firers when no
one else is in the mine. Only these
shot firers are allowed to have deton-
ators or firing machines. Non-con-
ducting fibre cases are used by the
men for carrying powder into the
mines. Only enough explosive for
the day’s requirements is allowed any
one man.

The mine is divided into five dis-
tricts each in charge of a foreman
who must visit each working place at
least twice a day, and who is held
personally responsible for the condi-
tion of his district. All timbering is
systematic with a maximum of 5 ft.
between timbers or between timber
and rib. This distance may be and
frequently is decreased if in the judg-
ment of the foreman this is necessary.

Safety committees, organized
from among both the men and the
officials, have proved themselves

highly valuable in the prevention of
accidents. Fire protection is afforded
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by foaming extinguishers at each
parting and carbon tetrachloride ex-
tinguishers on each locomotive and
at each hoist. No one is allowed to
carry tools on any cage carrying men.
Dull tools are checked in at night,
sent to the shop and sharpened, re-
turned to the shaft bottom and issued
to the proper men in the morning.

It is the desire and intention of the
company that all employees shall
eventually be trained in first aid. At
present about one half of the men
have completed training and have
been issued certificates. First aid out-
fits are kept on each parting under-
ground. A mine safety station is also
maintained on the surface fitted with
oxygen helmets, self rescuers and
other apparatus necessary for mine
recovery and fire fighting. All work-
men are checked into and out of the
mine in the usual manner and any
visitors, after signing a card releasing
the company from liability in case of
accident, are checked in a similar
manner. All miners and others whose
work involves an eye hazard must
wear goggles.

N EFFORT is being made to in-
Aoduce men to wear safe clothing
and several articles of wearing ap-
parel of this nature have been put on
sale at the company store. As yet it
is too early to judge of the results of
this effort.

Trips are handled within the mine
by a dispatcher and their movements
controlled by means of an electric
block system. Tail lights and drags
are also used, as well as special rail
clamps and cast steel frogs.

Careful records of accidents are
kept and every three months a special
cash bonus is given the foreman hav-
ing the best record. This is figured
on the basis of the number of full
shifts worked per day lost. Every
foreman is given a bonus if no time
is lost in his department or section
because of accident for a three-month
period.

NE section of the mine is used as
Oa place for training new men.
They here work under the instruction
of a special foreman until they be-
come competent to take care of them-
selves.

Although accidents are being re-
duced the results thus far obtained
are not deemed satisfactory. It is
believed that the entire personnel of
the mine is now earnestly endeavor-
ing to decrease accidents and a
marked improvement is hoped for
during the current year.
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Suspends Lake Rate Cut
On Southern Roads

Tariffs filed by the Southern carriers
to meet the reductions in rates on lake
cargo coal from the Pittsburgh, Cam-
bridge and Ohio No. 8 fields were sus-
pended by the Interstate Commerce
Commission on July 16. This action,
which holds up the 20c. cut from the
South until March 28, 1928, pending a
hearing on the rates, was taken a few
days after Pittsburgh interests had filed
formal protest against the Southern re-
ductions.

In their protest, the Pittsburgh
operators charged that the tariffs filed
by the Southern carriers to become
effective Aug. 28 would upset the ad-
justment contemplated in the Commis-
sion’s second decision in Lake Cargo
Coal Rates 1925 by restoring the same
differential relationship which the Com-
mission itself destroyed by directing the
reduction of 20c. in the Northern rates.

Southern operators and carriers
vigorously opposed the petition for sus-
pension. They were supported in their
fight by the public service commissions
of a number of Northwestern states.

Orders Illinois-Kentuckv
Rates Revised

The Interstate Commerce Commis-
sion in a decision in Illinois-Indiana
Coal Cases, 128 I.C.C. 265, made public
Aug. 2, ordered an increase of 10c. per
net ton in the differential which western
Kentucky coal must pay over southern
Illinois to Chicago and destinations in
the Northwest. The present differential
is 25c. The new rates under the terms
of the Commission’s order, go into effect
Oct. 20.

In addition to passing upon this dif-
ferential adjustment the Commission
also directed the railroads to reduce the
interstate rates from the Danville, Illi-
nois district to Chicago 22c. per ton in
order to bring these rates in line with
the charges in effect on intrastate traffic.
A reduction of 5c. in the rates to Chi-
cago from the Brazil-Clinton and Sulli-
van-Linton groups in Indiana also was
ordered.

The complainants in this case, oper-
ating interests of lllinois and Indiana
also asked for increased rates from the
Crescent fields, but the Commission re-
fused to grant this request.
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Dr. Frederick Bergius

Standard Oil Co. Buys
Bergius Rights

Rights to the use in this country of
the Bergius process for making syn-
thetic gasoline from the liquification of
coal have been purchased by the Stand-
ard Oil Co. of New Jersey. The
agreement was reached by Walter C.
Teagle, president of the Standard com-
pany, and officials of the 1. C. Ferben-
industrie Atkiengesellschaft—the Ger-
man Dye Trust—by which the two com-
panies will mutually share in the utiliza-
tion of the Bergius patents. A corpo-
ration to be known as the Deutsche
Gasoline Co. will be formed to market
the synthetic fuel. “I1.G.” will hold 50
per cent of the shares and the remainder
will be divided equally between the
Standard Oil Co. of New Jersey and the
selling agency, it is reported.

The Bergius process directly liquifies
coal by treating it with hydrogen in the
presence of a catalyst. Finely-pulverized
bituminous coal or lignite is mixed with
oil or tar (obtainable from the process
once the reaction has started) to form
a thick paste. This mixture is then
placed in a cylinder where it is sub-
Jected to the action of hydrogen gas at
high temperatures and pressures. The
length of time required to completely
liquify the coal varies with the tem-
perature and pressure and with the na-
ture of the coal being treated.

When reaction is complete the mix-
ture is withdrawn from the reactor,
cooled and the gases separated from
the solid and liquid products. The gaso-
line and other substances are then frac-
tionally distilled.  German scientists
estimate that the Bergius process will
cut the cost of motor fuel 50 per cent.

Coming Meetings

Tenth Annual Conference on Human
Relations in Industry, under the aus-
pices of the industrial department of
the Young Men’s Christian Associa-
tion, at Silver Bay, Lake George, N. Y.,
Sept., 1-4. Executive secretary, FredH.
Rindge, Jr., 347 Madison Ave., New
York City.

Smokeless Coal Operators’ Associa-
tion of West Virginia. Annual busi-
ness meeting at the Greenbrier Hotel,
White Sulphur Springs, W. Va., Sept.
14-17. Secretary, E. J. McVann, 907
15th St., N., Washington, D. C.

American Refractories Institute. Fall
meeting at Clifton Hotel, Niagara Falls,
Canada, Sept. 15. Secretary, Miss D. A.
Texter, Oliver Building, Pittsburgh, Pa.

Second Annual State Safety Meet of
West Virginia at University Stadium,
Morgantown, W. Va., Sept. 17. Secre-
tary, D. H. Pape, Monongahela Valley
Bank Building, Morgantown, W. Va.

American Welding Society. Fall
meeting Sept. 1923, at Book-Cadillac
Hotel, Detroit, Mich. Secretary, M. M.
Kelly, 33 W. 39th St.,, New York City.

Fourteenth Annual Tennessee Min
ers’ First Aid Contest will be held Sept.
24 at the East Tennessee Division Fair
Grounds, Chilhowee Park, Knoxville,
Tenn.

National Safety Council. Sixteenth
Annual Congress at Chicago, Sept. 26-
30. Managing director, W. H. Cam-
eron, 108 East Ohio St., Chicago.

National Fuels Meeting, under the
auspices of the Fuels Division of the
American Society of Mechanical Engi-
neers, will be held at St. Louis, Mo.,
Oct. 10-13. Chairman Publicity Com-
mittee, Edwin C. Moody, 1932 No.
Broadway, St. Louis, Mo.

Coal Age News

Readers desiring to keep in touch
with the coal industry week by week
between the appearances of Coal Age,
will find up-to-the-minute developments
covered in Coal Age News. Complete
reports of progress in all phases of the
industry, including the latest news and
market activities, received by mail, tele-
graph and cable, appear each week.
Coal Age News is published every
Thursday.
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Stocks Off 13,000,000 Tons First Quarter
But Beat All Past July Records

Bituminous coal reserves in the hands
of the railroads, industrial consumers
and retail dealers approximated 62,000,-
000 net tons on July 1, according to the
quarterly stock canvass of the U. S.
Bureau of Mines and the Bureau of the
Census. Compared with the figures for
April 1, this was a decline of 13,000,000
tons. In terms of days’ supply, how-
ever, stocks on July 1 were estimated to
be one day greater than on April 1

The July figure also broke all previ-
ous records for totals at the beginning
of the second quarter of the coal year.
On July 1, 1926, the total was 30,000,-
000 tons. July 1, 1923 it was 46,000,000
tons. The estimates, based upon signed
reports from representative consumers
and coal merchants throughout the
country, are subject to a possible varia-
tion of 3 to 7 per cent.

Reports were received from all by-
product coke plants, all steel works, all
large railroads, from 585 electric utility
plants, 254 coal gas works, 2,152 gen-
eral industrial plants, and 943 retail
dealers handling bituminous coal. These
large firms, although a small part of
the total number of consumers, use a
very large part of the coal, and furnish
an adequate basis for estimate. On

July 1, the tonnage actually reported in
this way amounted to 45,859,831 tons or
74 per cent of the estimated total.

The decline of stocks from April 1
to July 1 was most marked in the
Middle West in the area normally de-
pendent on the mines of Indiana, Illi-
nois, lowa, Missouri and Kansas,
which have been closed to a great ex-
tent by the suspension. Industrial
consumers in lllinois (other than steel
and coke works) reported 38 per cent
less coal on hand July 1 than on April L
In Indiana, the decline was 44 per cent;
in Missouri, Kansas, lowa and Ne-
braska it ranged from 35 to over 50
per cent. On the other hand there were,
areas where industrial stocks increased,
particularly in the South and the Lake
Dock territory.

In spite of the decline, industrial con-
sumers in lllinois had 46 days’ supply
on hand July 1; those in Indiana had
45 days; in lowa 32 days; in Missouri
63 days; in Southern Michigan 78 days.
For New England, the average on
July 1 was 93 days.

The public utilities continue to be
heavily stocked with coal. Reports of
the American Railway Association in-
dicate that there was a decrease of about

DAYS’ SUPPLY OF BITUMINOUS COAL IN HANDS OF VARIOUS CLASSES OF CONSUMERS
IN THE UNITED STATES, JAN. 1 1919, TO JULY 1, 1927.

Jaf. Aiug. Sfpt. Ju‘y
1922 1923

1919 1921

By-product coke plants... 32 31 1
Steel plants 42 46 12
Other industrials 65 56 32
Coal-gas plants 8l 79 34
Electric utilities..........cccocooricinnne. 49 44 26
Coal dealers, (bituminous) 39 42 1
Railroads 32 6 13

Total bituminous 42 39 17

(a) Calculated at average rate of consumption during May and June, 1927.

JUfe Jui]e Jlily Oit. Jin. Aplr. Jul
1924 1925 1926 1926 1927 1927 1927a

37 49 32 34 35 37 53 54
(6) No data.

AVERAGE WEEKLY REPORTS AND CALCULATED UNITED STATES CONSUMPTION OF
BITUMINOUS COAL ALLOWING FOR CHANGES IN COMMERCIAL STOCKS
(In Net Tons)

Total Consumption and

Period Net U. S. Consumption & Exports Exports
1921—Apr. 1to July 31 6,260,000 637,000 6,897,000
1922—M%r. 1to Aug. 7,480,000 155,000 7,635,000
1923—June 1to June 30 8,870,000 b 632,000 9,502,000
1924—June | to Aug. 31 7,320,000 380,000 7,700,000
1925— Mar. 1to May 31 8,300,000 269,000 8,569,000
1926—May 1to June 3 8,030,000 470,000 8,500,000
1926—Aug. 1to Sept. 3 9,440,000 936,000 10,376,000
1927—Jan. 1to Mar. 3lc. 11,430,000 387,000 11,817,000
1927—Apr. 1to June 30c 8,920,000 385,000 9,305,000

(a) Production plus imports and minus exports plus or minus changes in stocks. Allowance is made for
stocks at the mines; coal In transit, including unbilled loads, coal in cars enroute to destination, and coal on

the Lake docks; and stocks of commercial consumers.
(c) Subject to revision.

(6) Unusual demand .for export overseas.

RATE OF CONSUMPTION IN MAY AND JUNE COMPARED WITH THAT IN FEBRUARY AND
MARCH AT REPRESENTATIVE INDUSTRIAL PLANTS AND RETAIL COAL YARDS

(Only firms reporting both periods included)

Region

NeW ENGIand ... it e

New York, New Jersey and Pennsylvania
Maryland, Delaware, D. C., andWest Virginia
Ohio, Indiana and Illinois

Southern Michigan

Lake Dock States a

South East
Trans-Mississippi(except Lake Dock States)

Total

Retail Dealers’
Deliveries of

Industrial Plants
(Other Than Steel

and Coke) Bituminous Coal
Number Per Cent Number  Per Cent
of Plants of Change of Dealers of Change

............ 437 —27.1 130 —43.1

383 — 137 75 —44.3

87 — 7.5 29 —53.2

348 —113 183 —22.2

90 — 135 50 —45.6

191 — 5.9 118 —63.0
269 — 135 118 —18.3

239 —11.0 102 —71.0
2,044 —131 805 —40.0

(@) Included Northern Michigan, Wisconsin, Minnesota, North Dakota, South Dakota, lowa and Nebraska.
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5,000,000 tons in stocks of railroad fuel
from April 1 to July 1. Stocks as of
July 1 were 17,780,000 tons. This com-
pares with stocks for recent months as
follows: Jan. 1, 13,499,000 tons; April
1, 22,806,000 tons; May 1, 20,800,000
tons. On July 15, according to figures
furnished Coal Age News by the Ameri-
can Railway Association, the total had
declined to 16,521,421 tons.

The survey makes no statistical esti-
mate of the amount of coal in transit
on July 1, but calls attention to the fact
that the unbilled tonnage at mines and
in railroad classification yards has
dropped from 1,809,000 tons on April 1
to 1,081,000 tons. Ground storage at
the mines and intermediate points de-
clined from 431,000 to 179,000 tons.

In addition to the transit, unbilled
and ground storage coal there also was
a total of 6,840,554 tons of bituminous
on the Lake Michigan and Lake Supe-
rior docks, as against 5,450,000 tons on
July 1, 1926.

Retail coal yards were well stocked
with anthracite on July 1. At the rate
their customers were calling for hard
coal in May and June the stocks of the
dealers reporting were sufficient to last
50 days. In New England the supply
on hand was equivalent to 59 days’
deliveries.

Stocks of domestic coke at by-product
plants have increased since April 1,
as in usual at this season of the year.
A group of 21 plants supplying gas for
city use and producing coke suitable for
household fuel had 584,000 tons of un-
sold coke on hand July 1, as against
470,000 tons on April 1, and 334,000
tons on July 1 a year ago.

Mining Congress Defers
Planning for 1927

The American Mining Congress has
deferred plans for its 1928 convention
of operating officials until the manu-
facturers’ division of the organization
meets in December. At that time, it is
announced, decision will be reached as
to the time, place and program of next
year’s meeting. The division will have
under consideration at its December
meeting suggestions to expand the pro-
gram to take in a large number of sub-
jects other than the major themes of
mechanization, underground loading and
preparation.

Although the last four conventions
have been held at Cincinnati, Ohio, sev-
eral other cities have been proposed for
the 1928 convention. Among the cities
suggested are Chicago, Pittsburgh,
Cleveland, Atlantic City, Washington,
Louisville and Columbus.

In some quarters the suggestion has
been made that there be fewer, papers
presented at the next convention and
that more time be given to a discussion
of the papers included in the program.
One proposal is that each state repre-
sented call upon its delegates to discuss
specific papers. A suggestion that
evening sessions of the convention be
held also will be considered.
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Empire Mining and Metallurgical Congress
Opens Second Triennial Sessions

The Second Triennial "British Em-
pire Mining and Metallurgical Con-
gress began its “grand tour” of the
Dominion of Canada Aug. 22 with a
two-day session at Montreal, P. Q.
Development and expansion of the min-
eral resources of the British Empire
for the purpose of attaining as nearly
as possible economic independence in
the matter of mineral and metal sup-

plies sounded the keynote of the
meeting.
Sir Thomas Horne, G.E.B., K.C.

M.P. who is honorary president of the
Congress and Secretary of the Board
of Trade in the Baldwin government,
in addressing the meeting made it
clear that in his opinion no other group
of workers had it in their power to do
so much to advance these causes as the
mining and metallurgical engineers,
represented in the audience of 400
gathered from all parts of the globe.
He stressed also the point that aside
from the advantages accruing to the
Empire, every discovery and advance
in the arts of exploiting ar.d beneficiat-
ing ores was a contribution to the prog-
ress of mankind.

Nothing just like this convention
probably ever has happened before in
the mining world. Other gatherings
may have been as large, but they did
not compare with this in the large num-
ber of countries represented, the long
distances traveled to get to Montreal.
Besides visiting members from the vari-
ous constituent organizations, ten in
number, official delegates from many
countries are present. The registration
list includes names from Germany, Bel-
gium, France, Russia, Korea, Tan-
ganyika, Federated Malay States, South

Africa, Rhodesia, India, Australia,
Burma, the Gold Coast and the United
States.

Scott Turner, director, U. S. Bureau
of Mines, is the official representative
of the United States.

J. S. Haldane, professor and director
of the Mining Research Laboratory,
Birmingham University, and president
of the Institution of Mining Engineers,
and R. V. Wheeler, professor of fuel
technology. Sheffield University, and
Director of the Safety in Mines Re-
search Board of Great Britain, delivered
a paper entitled “Progress in Re-
searches on Health and Safety in Coal
Mining—1924-27” at the Montreal
sessions. Among other interesting ob-
servations the paper contained were the
following:

“The influence of refrigerating plants
underground, of ice distributed locally
and of purely local arrangements for
increasing the velocity of air currents
are. of course, being studied. The
further these investigations have been
carried, however, the more clearly does
it seem to emerge that, as a general
rule, it is extremely difficult to control
temperature and moisture bv any other
means than abundant ventilation di-

rected on the parts of a mine which
are being worked.”

As regards rock-dusting, the authors
say that though there was a fear that
the use of an excess of shale dust
(which may contain about 35 per cent
of free silica) might prove harmful,
this fear seems to have been groundless.
The paper says that ankylostomiasis
or miners’ anaemia has not invaded
British coal mines but that spirochaetal
jaundice from underground infection
has been found in one or two shallow
Scottish collieries. Septic cellulitis, or
bursitis, known to coal miners as “beat
knee,” “beat hand” and “beat elbow,”
has also been found. Nystagmus, a
disease of the eyes which entails much
suffering and puts a heavy economic
burden on the coal-mining industry, is

Scott Turner

due, say the authors, to defective illu-
mination and not to carbon-monoxide
poisoning or to the disturbance of the
nervous system by some toxin.

After discussing the “lag on ignition
of methane that makes it difficult and
with proper conditions impossible to
ignite that gas through the gauze of a
safety lamp and renders it safe from
explosion even when exposed to flame
provided the flame is of sufficiently
short duration, the paper says that
flame is not essential for the ignition
of a flammable gaseous mixture.

“A firedamp-air mixture can be ig-
nited by pressure alone, and this fact
may have an important bearing on the
question of the ignition of pockets of
gas in crevices by the pressure pro-
duced when a shot is fired, even where
it is possible to suppress the flame of
the explosive entirely. A matter which
does not appear to have been investi-
gated hitherto is the extent to which
flame can be projected beyond the re-
gion in which a flammable mixture
originally existed. Experiments have
shown that the projection of the flame
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of a firedamp explosion into air is be-
tween five and six times the length of
the original column of explosive mix-
ture.”

The paper also states that the flame
of a detonator never comes in contact
with the external atmosphere, being al-
ways surrounded by a “blanket” of in-
combustible gases (the products of de-
tonation), a fact which explains the
inability of the flame of a detonator to
ignite mixtures of firedamp and air.

After two days at Montreal the Con-
gress moved on to Ottawa and then to
Toronto. Last Saturday (Aug. 27)
was spent at Niagara Falls, Sunday at
Sudbury and the rest of the week in
visiting various metal mines and mills in
Ontario, with a split in the party on
Thursday, when one group went East.

Coal greets the party continuing west-
ward on Sept. 8 with their arrival at
Eienfait. The Bienfait and Taylor coal
tipples and mines of the Manitoba &
Saskatchewan Coal Co. and of the
Western Dominion Collieries respec-
tively will be visited. Two days, Sept.
6 and 7, will be spent at Banff, where
the coal-cleaning plants at Lethbridge
and Coleman are within reasonable dis-
tance. Friday should see the party at
Fernie, where the mines, tipples and
coke ovens of the Crows Nest Pass Coal
Co. will be viewed.

Stereo is reached on Sept. 19. Here
are the coal strippings of the Sterling
Collieries Co. and the Coal Valley Min-
ing Co. Cadomin follows in the same
afternoon with the mines and tipple of
the Cadomin Coal Co. From Sept. 20
till Sept. 26 is to be spent on the return
to Quebec, through Edmonton, Winni-
peg, Fort William, Taschereau and
Noranda (Rouyn) with some entertain-
ment by the way and visits to the
University of Saskatoon and the Nor-
anda Mines, Ltd. OnSept. 27 the
trippers leave for Sherbrooke, where
they view the asbestos mines, returning
to Quebec.

The second party reaches Minto,
N. B., and the collieries of the Minto
Coal Co. on Sept. 7. Sept. 8 is spent
at Moncton. Friday and Saturday,
Sept. 9 and 10, are to be devoted to
Sydney with the works of the British
Empire Steel Corporation and its sub-
marine coal mines. On Sept. 12 the
train arrives at St. Johns, N. F., and
the submarine iron mines of the Brit-
ish Empire Steel Corporation. On
Wednesday noon, Sept. 14, the party
doubles straight back to Quebec, arriv-
ing Sept. 17.

Erie Railroad Buys More
Oil-Electric Engines

The Erie R. R. has ordered two 100-
ton oil-electric locomotives for yard
switching service at Akron, Ohio. A
60-ton engine of similar type was pur-
chased over a year ago for use in New
York City. The locomotives, are the
joint product of the General Electric
Co., the American Locomotive Co. and
the Ingersoll-Rand Co.

«
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Central Pennsylvania Joins Open-Shop Ranks
While Union Gains in Indiana

A definite start on an open-ship basis
by central Pennsylvania operations
heretofore strongly union, disorders in
eastern Ohio as mines there begin non-
union operations and important gains
by the United Mine Workers in Indiana
marked the high spots in the develop-
ment in the bituminous labor situation
in the old organized fields during
August.

A few of the smaller commercial op-
erations in Illinois have accepted the
Jacksonville scale on the so-called in-
terim agreement plan of the union; the
deadlock in lowa and in the Southwest
is unbroken and non-union production
in western Pennsylvania has increased.
In the non-union fields the event of the
month was a 20 per cent increase voted
western Kentucky miners by the oper-
ators of that section on Aug. 15.

Early in the month central Pennsyl-
vania operators posted notices at their
mines that operations on the basis of
the terms offered by the producers at
the Philadelphia conference would be
undertaken as soon as enough men indi-
cated a willingness to accept those
terms. Late in the month a number of
leading operations, including the Clear-
field Bituminous Coal Corporation,
Pennsylvania Coal & Coke Corporation,
the Madeira-Hill interests and Peale,
Peacock & Kerr began work at a few
mines. Among the operations reopened
are Clymer No. 1 and the Barr mine
of the Clearfield and the Pennsylvania
Coal & Coke Arcadia plants.

The efforts to reopen mines in east-
ern Ohio have been attended with such
interference on the part of union sym-
pathizers that some of the operators
appealed to the federal courts for relief
and on Aug. 15 U. S. District Judge
Benson W. Hough issued a restraining
order against the union. A temporary
order curtailing union activities in the
southern part of the state was later
modified by Judge Worstell of the Court
of Common Pleas of Athens County to
permit the union to maintain six pick-
ets near the Lick Run mine.

The larger producing interests of
Illinois continue to insist that the inter-
national policy committee of the union
waive its demand for a renewal of the
Jacksonville scale as a condition pre-
cedent of a new contract. Indiana pro-
ducers who have not signed up voice
the same demand. The operations in
Indiana reported to have made peace
with the union during August include
the Ayrshire Coal Co., the Vigo Mining
Co., McClelland Coal Co.; Hymera Coal
Mining Co., and the Ebbw Vale. Most
of the mines in Gibson and Pike County
have resumed. Current Indiana output
is about 67 per cent of what it was a
year ago.

The Pittsburgh Terminal Coal Cor-
poration is now operating five out of
seven mines. The Valley Camp Coal
Co. is running two mines. Vesta Coal
Co. also has two mines going. The
Inland Collieries Co., the Consumers

Mining Co. and the Union Collieries
Co. have been added to the open-shop
list. The Pittsburgh Coal Co. during
the week ended Aug. 6 produced 152,195
tons—a new record in its open-shop op-
erations.

The Pittsburgh Terminal company
went into the federal court during the
third week of the month and asked a
sweeping injunction against the union
and its sympathizers. If granted, it
would compel the strikers to abandon
company houses at the Terminal camps
—something the corporation has been
unable to do through ordinary eviction
proceedings because of appeals filed by
the union. Hearing on the petition has
been set for Sept. 9.

Early in the month Governor Dona-
hey attempted to bring the warring fac-
tions together by inviting a resumption
of Central Competitive Field confer-
ences at Toledo on Aug. 15. Operators
informed the Governor that the Central
Competitive Field was a thing of the
past and that no producer had authority
to call such a conference. Union offi-
cials indicated their eagerness to attend
such a parley. The operators of Indiana
and lllinois further stated that just as
soon as the union policy commission
abandoned its position on the Jackson-
ville scale they would be glad to meet
with the district scale committees in
state conferences.

Governor John Hammill of lowa, at
a meeting with representatives of the
operators, unkm officials and the civil
authorities of Appanoose County at Des
Moines on Aug. 26, denied the request
of the producers to send troops into the
lowa mining fields. He specifically
directed the sheriff of the county, how-
ever, to protect men who have accepted
the operators’ offer of work at $5 per
day. He also urged operators and
miners to settle their differences.

Personnel Changes

Thomas G. Fear, formerly produc-
ion manager of the Consolidation Coal
Co., has been appointed general man-
ager of operations of the company, with
headquarters at Fairmont, W. Va., ef-
fective Sept. 1 He succeeds R. L.
Melendy, who resigned.

A. M. Ayers has joined the staff of
the Consolidation Coal Co. as district
engineer at Caretta, W. Va.

James B. Pauley, Who recently re-
signed as president of the 3. K. Dering
Coal Co., Chicago, was appointed chair-
man of the board of the Miami Coal Co.,
Chicago, early last month. The Miami
Coal Co., controlled by the Connery in-
terests, operates seven mines in Vigo
County, Indiana.
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W. H. Grady, for several years gen-
eral manager of the West Virginia Coal

& Coke Co., Fairmont, W. Va., has
resigned to become president of the
Empire Anthracite Collieries Co.,
Pulaski, Va.

T. L. oliver has succeeded John R.
James as superintendent of the Baker
Colliery of the Glen Alden Coal Co.,
Scranton, Pa. Mr. James recently re-
signed to become Deputy Secretary of
Mines of Pennsylvania.

Major W. W. 1Ing1is, president of
the Gian Alden Coal Co., has been
elected to succeed W. J. Richards, for-
mer president of the Philadelphia &
Reading Coal and Iron Co., as chair-
man of the Pennsylvania Anthracite
Board of Conciliation.

George B. Hadesty, general manager
of the Philadelphia & Reading Coal and
Iron Co., has been elected by the an-
thracite operators to represent the lower
end of the Pennsylvania hard-coal re-
gion on the Anthracite Board of Con-
ciliation.

I*rank L. Parstoe has been ap-
pointed general manager of stores,
warehouses and manufacturing plants,
in charge of merchandising and opera-
tion, of the Consolidation Coal Co., vice
C. S. Moss, assigned to other duties.

Frank Haas, consulting engineer,
connected with the Consolidation Coal
Co. for the last 26 years, has resigned,
effective Sept. 1

Industrial Notes

The Cutler-Hammer Mfg. CoO. has
moved its Cleveland (Ohio) office from
the Guardian Trust to the Guarantee
Title Building.

The Akron Barrow Co. of AI’kOI’],
Ohio, organized in 1840, has changed
its name to the General Wheelbarrow

Co. The change became effective
Sept. 1

The Atlas Conveyor Co., recently
organized to build conveyors, skip
hoists, coal weigh larries, drag scrap-
ers, elevator and kindred products for
handling coal and ashes, has opened
offices at 20 South Fifteenth Street,
Philadelphia, Pa. Percival K. Reed,
L. G. Weygandt and E. A. Thumlert.
formerly connected with the R. H.
Beaumont Co., are associated with the
new organization.

The American Rheolaveur Corpo-
ration, Wilkes-Barre, Pa., recently
completed an arrangement with H. B.
Carpenter, Pueblo, Colo., whereby it
will design, manufacture and market
the Carpenter centrifugal drier. Mr.
Carpenter is the patentee of this equip-
ment, which is used at the Minnequa
works of the Colorado Fuel & Iron Co.

A department of research and
technology for the United States Steel
Corporation was organized by Judge
Elbert H. Gary shortly before his death

H. A. Giover has been appointedlast month. Dr. John Johnson was ap-

chairman of the marketing committee
of the National Coal Association and
Walter Barnum named as head of the
membership committee.

pointed director, assisted by Robert A.
Milliken and Frank P. Jewett.

(Other manufacturers’ notes will be

found on page 173.)
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Indicators of Activities in the Coal Industry
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MARKETS

and rising prices—particularly in

the Middle Western markets—fea-
tured bituminous coal trade develop-
ments in the United States during
August. The expansion forecast late
in July when railroad buying lifted up
western Kentucky coals was augmented
last month by off-line buying which
sent Middle Western railroads into
northern West Virginia and eastern
Kentucky for fuel supplies.

Railroad fuel stocks, like the reserves
of the industrials, have been diminish-
ing. Between July 1 and Atig. 1,
carriers reporting to the American
Railway Association, decreased their
stockpiles about 1,600,000 tons. In one
or two cases, according to a survey
made late in August by Coal Age News,
Middle Western railroads are deliber-
ately reducing storage reserves. In
some others, carriers have built- up
stocks heavily since Aug. 15. The
principal Northwestern systems are re-
ported to be in particularly good shape.

OAL STOCKS generally, the latest

joint canvass of the U. S. Bureau
of Mines and the Bureau of the Census
shows, decreased 13,000,000 tons during
the first quarter of the present coal year.
Curtailment in industrial consumption,
however, made the stocks as of July 1
one day greater in terms of days’ sup-
plies than was the case on April 1
Nevertheless the drafts which have been
made upon reserves in the last few
weeks have been considered serious
enough to call for a special warning
from the National Association of Pur-
chasing Agents.

Production during the first week in
August was nearly 8,500,000 tons. For
both of the weeks following the 9,000,-
000-ton mark was passed. Cumulative
output to Aug. 20 was less than 10 per
cent behind the cumulative total for the
corresponding period in 1926. At that
mines in many parts of the country are
working far below capacity — even
where there are no labor troubles to

hamper operations.
M OST of the developments in the
labor situation the past month
have been against the United Mine
Workers. More mines have reopened
under open-shop conditions in western
Pennsylvania; eastern Ohio, despite
considerable disorder, is starting up
again with union sanction; a group of
central Pennsylvania operations for
years strongly union has begun non-
union production; lowa producing in-
terests are challenging the union power

FURTHER broadening of demand

Review

and there have been few important
breaks in Illinois. In Indiana, on the
other hand, the union has made some
notable gains.

Average prices on spot bituminous
coal moved upward throughout the
month, with the advance more rapid
during the last half. Coal Age Index
on spot bituminous prices was 164 on
Aug. 3 and Aug. 10, 169 on Aug. 17
and 174 on Aug. 24. The correspond-
ing weighted average prices were $1.98,
$1.99, $2.04 and $2.10. Increases in
Kentucky coals and in high-volatiles
from West Virginia played the biggest
part in this price movement.

ARKET activity was more marked

in the Middle West than in
the East. Along the seaboard demand
for the most part was moderate. This
was particularly true at Philadelphia
and, until the last few days of the
month, at Baltimore, New England was
inclined to be sluggish. Western rail-
road buying of Southern coals had a
sentimental reaction on the New York
market, but prices were not affected.
Greater interest, however, is forecast
for September and most shippers antic-
ipate rising prices.

The Pittsburgh market began to
gather momentum as the month prog-
ressed. Western railroad buying of
Fairmont coal and the shifting of some
business normally going to central
Pennsylvania were factors in the
strengthening of the Pittsburgh market.
Buffalo was more optimistic. There
were gains, too, in northern and central
Ohio, particularly in the demand for
coal for domestic consumption.

OUTHEASTERN markets also im-

proved. Louisville, as the center of
trading for western Kentucky coals,
showed the greatest gains. Cincinnati
stepped forward, but the advances there
were more uneven. Prepared sizes of
low-volatile coal were pegged at higher
figures for spot shipment but the situa-
tion with respect to mine-run was dis-
appointing to many who looked for
sharp advances in quotations. As the
month progressed there was a stronger
tone to the Birmingham district.

Lake shipments for the four weeks
ended Aug. 29 were somewhat ahead of
total cargo dumpings for the corres-
ponding period last year—3,505,136 net
tons as against 3,497,579 tons. Ship-
ments earlier in the season, however,
were so far ahead of those during 1926
that the cumulative totals on Aug. 29
were 4,262,041 tons above the figures
for the corresponding period last year.

IDWESTERN trade expanded
throughout the month. Railroad
and industrial buying absorbed heavier
offerings of steam coals and retailers
bought more liberally of Eastern fuels
as they abandoned hope of an early re-
sumption of production in southern
lllinois. The Illinois and Indiana opera-
tions which have started up since April
1 experienced less difficulty in disposing
of their product. “No bills” shrank
sharply and ground storage at the mines
diminished. = West of the Missouri
River the situation was more spotty.
July exports—the latest month "for
which figures are available—were less
than half of the quantity shipped to
foreign buyers in July, 1926, when the
movement created by the British strike
was in full swing. During July of this
year there were 1,530,524 gross tons of
bituminous coal exported; of this
guantity Canada took 1,366,923 tons.
Anthracite exports were 228,472 gross
tons; coke, 58,039 tons.

nthracite domestic sizes en-
joyed a wider market last month,
with most of the expansion coming in
the last fortnight. The stimulus to buy-
ing, of course, was the advance of 25c.
per gross ton in mine prices which went
into effect on Sept. 1 Stove moved
readily in all Eastern markets; there
was a surplus of nut, but rising interest
in this size as the month progressed.
Pea coal was sluggish. Buckwheats
continued in brick demand throughout
the month and the increasing output
robbed them of none of their strength.
Production showed a distinct im-
provement during August, climbing
from 1,371,000 net tons the first week
to 1,577,000 tons the week ended Aug.
20. This latter figure was higher than
any other week except the one imme-
diately preceding since June. Cumula-
tive production to Aug. 20 was 50,480,-
000 net tons, as compared with 50,236,-
000 tons a year ago. Lake dumpings to
Aug. 21 were 1,057,904 net tons, as
compared with 1,767,784 tons for the
corresponding period in 1926.

EEHIVE COKE in the Connels-

ville region strengthened about the
middle of the month with the disappear-
ance of accumulations which had been
holding back the market. Production is
being regulated closely so that any un-
expected rush of spot orders—even if
minor in quantity—probably would re-
sult in a sharp reaction. The byproduct
markets throughout the country are in a
comfortable oosition, with demand for
household coke growing.
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If you have a practical idea,
a short cut method, or a
new wrinkle in operating
or maintaining a machine,
here’s the place to shout
about it! Coal Age will
pay you for your time and
trouble and for the help it
will be to other coal op-
erators.

Depending on its possible
value to the shop or operat-
ing departments (which
look to Coal Age for new
ideas from the field), and
upon our ability to publish
it in these columns, we will
pay from $5 up for each
idea.

Here’s your opportunity
not only to win the recog-
nition of your own officials
for using your wits to lick
a job, and to cash in on it,
but also to exchange your
ideas with others. For
through this department of
Coal Age others will con-
tribute ideas which will be
worth a lot to you.

So go to it and give this
clearing house of ideas a
chance to record your pro-
gressiveness.

Make your story short and
snappy. We’ll edit it if
necessary. Don’t stop to
make finished drawings if
illustrations are needed.
Simple sketches will do.
Our draftsmen will follow
your ideas.

IDEAS

Production,Electrical

and Mechanical Men

Correct Unreeling of Wire Rope Prevents Kinking
And Promotes Safety

HEN uncoiling or unreeling a

wire rope it is important that no
kinks be formed, says Walter Voight-
lander of Chicago, IlIl. Once a kink is
made, no amount of twisting or stress-
ing can take it out and the rope is un-
safe for work. Never uncoil a wire
rope as might be done with a rubber
hose or manila or hemp rope. Lift the

coil to its edge and unroll it allowing
the rope to lie flat until used. This
serves to prevent kinking.

When wire rope is received on a reel
it should never be taken off as shown,
for such a method will invariably de-
velop kinks. If a jackbracket for the
coil is not available, turn the reel on
edge and roll along the ground.

Kinks Ruin a Rope

Coal Age, Vol. 32, No. 3
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A. C. Operation of Signal System Enabled
By Home-Made Transformers

NDLESS worry over the uncer-

tainty of the source of electrical
supply has been caused in certain Cana-
dian mines using 6- and 10-in. “Fara-
day” bells on 6 volt d.c. circuits oper-
ated by dry cells, according to Edward
Hughes of Cumberland, B. C. This
was due to the fact that the rope riders
and others were never sure that their
signals were transmitted to the hoist
rooms.

Much time has been lost in the past
by the rope riders being obliged to walk
to the hoist room to find out the cause
of the delay only to learn, in the ma-
jority of cases, that the dry cells had
run down. Different types of dry bat-
teries had been tried without success.

In these mines the hoists are driven
by a.c. motors. Therefore, the manage-
ment determined to try to operate the
signaling systems on alternating cur-
rent. Having facilities for designing
and fabricating equipment of various
types it was decided to design and build
transformers for this work. The trans-
former was designed to deliver a maxi-
mum of 100 watts at 20 volts reduced
to this voltage from 440 volts at 25
cycles. .

Two points were kept in mind: First,
the equipment must be entirely free from
breakdown over a period of many years;
and, secondly, there must be no possi-
bility of the primary current getting
into the secondary circuit and thereby

endangering the lives of the signal men
or animals that might come into con-
tact with the bell lines.

To attain the first requirement, the
iron was worked at a low density, the
copper was given liberal dimension and
the windings were well insulated and
impregnated to repel moisture. To at-
tain the second requirement, the wind-
ings were composed of two primary
coils. One primary and one secondary
coil were placed on each core leg.
Fibre washers, is in. thick, were placed
between the primary and secondary coils
and between the coils and the yoke of
the transformer. These are indicated
by the numerals 1 to 6 in. the accom-
panying illustration below.

The core of the transformer, 1 in.
square, was made of laminated steel,
the primary windings were made up of
5,200 turns of No. 28 (B. & S. gage)
d.s.c. wire and the secondary winding of
240 turns of No. 16 d.c.c. wire. The
whole was placed in a 100-amp. 600-volt
fuse box, a number of which had been
discarded for circuit breakers. Two
600-volt, one-ampere, fuses in standard
fuse blocks were also placed in the box
to protect the primary circuit. The 30-
ampere, 250-volt, double pole indicating
snap switch, connected to operate as a
single pole switch, was placed on the
cover so that the transformer could be
disconnected from the line when the
hoist men went off duty.

Primary

Sketch of Transformer Construction
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Details of Connections

To eliminate, so far as possible, the
erosion of the bell contacts from spark-
ing, a shunt was made by winding about
15 ft. of No. 28 iron wire upon a fibre
base 5x4 in. and is in. thick. This was
insulated and impregnated to keep out
moisture. The shunt was mounted at
the back of the bell and connected
across the contacts, as shown in the
illustration.  The transformers have
been operating for six years on two-
wire circuits ranging in length from a
few hundred feet to a mile and a half.
Fifteen transformers were built and
placed in use at a cost of about $30 each.
These displaced a barrel and a half of
dry cells per month. At the time of in-
stalling these transformers the dry cells
cost approximately fifty cents apiece in
barrel lots of 125. A barrel and a half
per month, therefore, represented a cost
of approximately $94.

In less than six months the savings
on batteries alone had paid for the
transformers.  The saving in time,
through the signal apparatus being in
operating condition at all times, was
also an asset as it materially aided in
speeding up the output of the mines.

Endeavoring to eliminate the troubles
ensuing from the use of a make-and-
break type of bell, polarized bells were
tried using 10 volts d.c. In dry places
these were successful with circuits 2,000
ft. long, but in wet places the bells,
being sensitive, rang continually.

That the polarized type of bell can be
used for long periods without adjust-
ment or attention is shown by the use of
such a bell as a warning at the entrance
to a main slope. Here the bell operates
from 7 am. to 10 p.m. on an average
of once every 10 minutes for 20 seconds.
This bell was not touched once in eight
months and then was removed only to
have its hammer replaced.
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Slate'Line Painted at Face Establishes Limits
For Piling of Refuse

This Keeps Rooms on Center

R OOMS cannot get very far off of
centers in mines of the Island Creek
Coal Co. Near the close of each shift
a section foreman and centerman visit
each place with a tape measure and a
bucket of whitewash. First they measure
the width of the room, then extend the
center line to the face. After that they

Lines Prevent Alibis

paint on the roof what is termed a
“slate line,” at a point 20 ft. from the
cleaned-up face. The line is made
several feet in length and is drawn at
right angles to the room center line.
One of the accompanying photographs
shows W. E. Eynon, section foreman, at
the left and Glen Savage, centerman, at
the right. They are marking the center
for a butt-off cut at the end of the
pillar. The room, 26 ft. wide, has been
driven to the limit as indicated by the
word “stop” marked on the face. The
other illustration shows two slate lines
—indicated by the white markings—
extending to the right of the room cen-
ter line. Because a new slate line is
painted for each cut and inasmuch as
the mining machines are equipped with
7 ft. cutter bars, the lines are about
6i ft. apart. In the shadow, at the left
of the car, the loader is tamping a shot
to loosen bottom coal in a cross-cut.
The object of the slate line is to have
a definite mark back of which the loader
must throw all refuse. This leaves no

chance for argument as to whether suf-
ficient clear space has been left for the
undercutter. Since all refuse is thrown
to the center of the room between tracks,
the size of the pile serves as a rough
indication to foremen and inspectors as
to how thoroughly the loader is picking
out the thin parting which occurs in the
seam.

Foot-guard Rectifier

Saves Labor

Men who are held to account for
equipment maintenance in a manner
that will give the maximum of uninter-
rupted service at a minimum cost, in-
terest on repair-part stock included,
realize the far-reaching advantages of
standardization. An example of per-
fection in standardization is the coal-
cutting equipment of the Island Creek
Coal Co. The 85 machines are all of
the CE7 shortwall type.

One of the incidental advantages of
such standardization is the feasibility
of owning special tools for handling
repair jobs in the most efficient man-
ner. An example is the foot-guard
straightening tool which is used in the
Island Creek shop at Holden, W. Va.
In the accompanying photograph this
tool is shown in the working position.

It is clamped to the edge of a foot
guard which is fastened to a bottom
plate. The tool consists of a mild steel
bar 14 x 3 in. having welded to it three

A One-Man Machine

and Mechanical

M en

screw clamps and two handles. The
edge of the plate is straightened by
clamping the bar on the inside or out-
side, as desired, and then hammering
the high places. The tool acts as a
straight edge and as an anvil.

By the old method it took two men to
straighten a guard. One held it in posi-
tion on an anvil while the other did the
hammering. By using the special tool,
one man does the work.

Drum-and-Brake Device
Best for Banding

Experience had convinced the men in
the Island Creek shop at Holden, W.
Va., that a fiber clamp is far from the
ideal tension device for applying arma-
ture bands. Therefore, after one of the
men read in Coal Age (p. 552, Vol. 27)
about the tension device used by the
Raleigh Coal & Coke Co., it was not

Gleaned from Coal Age

long before the Holden shop was like-
wise equipped.

The drum is 4 in. in diameter at the
center, and the brake band is a Ford
part. An oil cup provides continuous
lubrication of the band so that the action
will be uniform. Six turns of the wire
around the drum usually are required
to prevent slipping.

The tension device has no mounting
for the spool. Instead, a rack is pro-
vided which holds the four sizes of wire
required. Springs pressing against the
ends of the spools prevent their turn-
ing too easily, and a loose-fitting fiber
clamp at the base of the rack keeps the
idle wires from unwinding on the spool.
An adjustable brake at one end of tne
drum keeps the wire under uniform
tension.

Coal Age, Vol. 32, No. 3
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Air Should Be Split Even in Longwall Mines
To Insure Proper Ventilation

Sketch of Improved Ventilation Plan

AM INE operated by longwall methods
is more easily, efficiently and eco-
nominally ventilated than one in which
any other system of mining is provided,
says W. E. Holland, state mine in-
spector, Centerville, lowa. Once the
air reaches the working face in an al-
most unobstructed course to its destina-
tion, the path of the air has practically
none of the many right-angle bends,
with their consequent resistance, that
beset it in other mine workings.

If, in the longwall mine, ventilation
is insufficient, it is either from a
neglect to place the necessary curtains
where needed, or because an attempt is
made to conduct the air in a single con-
tinuous current throughout the entire
mine.

In large mines the use of a single
current of air is impracticable because
so much of it inevitably passes through
the curtains in both the main and skip
entries and returns to the shaft with
its work only partly accomplished,
leaving only a small portion to com-
plete the circuit of the face. This air
being deficient in quantity becomes after
its lengthy travel depleted of oxygen
and has a high percentage of carbon
dioxide. For this reason it is entirely
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unfitted for human respiration, and the
miner who must breathe it cannot work
at his maximum capacity without in-
jury to his health. Hence the practice
of using a single continuous current
should be discontinued at all mines
which subsequently will be made large
enough to produce a big tonnage.

A more practical and beneficial plan
is shown in the accompanying sketch.
At the opening of such a mine, prepara-
tions should be made to split the air
at the bottom of the downcast shaft
and both currents should be carried to
the working face at points diametrically
opposite each other. Here the air should
be split right and left along the face.
With this arrangement, more fresh
air reaches the miners along the face
than when a single continuous current
is provided, and all the air that leaks
through the curtains in the skip entries
ultimately reaches the face and there
meets and helps to refresh the original
face current. This is vital to the health
of the miner and is especially desirable
in mines generating and giving off
large quantities of carbon dioxide.
These results are absolutely impossible
in mines where the continuous method
of ventilation is put into practice.

and M echanical
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Water Gage Showed Rock Fall

Pressure Gage Indicated
Main Aircourse Cave

Every mine fan of the Union Pa-
cific Coal Co., Rock Springs, Wyo.,
has a pressure gage or clock chart which
records the pressure or vacuum con-
tinuously night and day. The charts
are sent daily to the general office for
inspection, says M. W. Medill, Reliance,
Wyo.

“On May 20, the chart for the previous
day at mine No. 2 Reliance showed an
irregularity quite unlike the even run
which marks the fan pressure. The
mine is standing idle, on account of
insufficient demand for coal, and the ir-
regularity occurred a few minutes after
8 p. m, and was concluded abruptly
at 8.15 p. m. The gage increased from
1.15 to 2.35 in., and when | received
the chart | noted on it—“It looks like
a cave in aircourse.” | telephoned the
foreman, R. J. Buxton, and when he
reported, he had found a cave in the
main airway, 2,600 ft. from the fan,
closing that passage so completely that
there was barely space for a man to
pass.

There are two aircourses communi-
cating with each other so, when the
cave occurred in the main airway, the
air came partially to a standstill for
a space of fifteen minutes, causing the
irregularity noted on the chart. Later,
the air took the other aircourse and
the pressure came back to normal.

This cave would not have been found
for at least a week if it had not been
for the chart reading, and the air would
have been cut off if there had not been
a double aircourse.

Entry

Where Fall Was Found
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Metal Mine-Track Ties of Great Durability
Can Be Made Cheaply from Scrap Rails

Inexpensive, Long

M ETAL railroad ties, constructed by
electrically arc-welding worn rails
together, are not only ten times as strong
as the ordinary wooden tie, but can be
made at an unusually low cost, accord-
ing to William Dalton of the manufac-
turing department of the General Elec-
tric Co. Mr. Dalton, in collaboration
with H. S. Clarke, engineer, mainte-
nance of way, Delaware & Hudson R.R,,
recently completed a series of tests ex-
tending over a period of a year.

A number of sample ties were in-
stalled by the Delaware & Hudson about
a year ago in its Glenville yards. These
have been so successful that President
Loree has decided to undertake the sub-
stitution of metal for wooden ties in all
yards and sidings. Arrangements are
now being made by the railroad to in-
stall equipment in its shops for the con-
struction of the ties.

The tie design, as worked out by Mr.
Dalton, involves the use of two pieces of
rail for each tie. The rail used is that
which has been removed from the road-
bed as worn and has no value except
as scrap. The two lengths are fastened
together at each end by metal plates
welded in position. The L-shaped angle
bars used in ordinary rail joints can be
utilized for this purpose. When two
rails are fastened together in this man-
ner, movement of the tie in any direc-
tion in the ballast is said to be
eliminated.

To hold the track in position metal
plates are welded to the tie and the
rails clamped to gage by means of spe-
cial devices that cannot slip out of place.
Because any holes punched in the tie
bars for rail clamps Would destroy the
efficient use of the bar material, the use
of separate plates fastened to the tie
eliminates trouble in this connection. As
the edges of the tie plate are placed over
the center of the top flange of the tie
bars, the wave action of the rail throws
the load directly over the webs of the

-Lived and Strong

tie beams instead of on the outer edge
of the flanges. This construction also
reduces the number of rail clamps to a
minimum.

An analysis made by the D. & H.
shows a total cost of $2.80 for each
wooden tie. The total cost of fabricat-
ing a metal tie of the type designed by
Mr. Dalton is 60c., and its scrap value
is $2.50, making an overall cost of $3.10.
Inasmuch as the scrap value can be
realized when the tie is discarded, the
net cost of the metal tie is the cost of
fabrication, or 60c., as compared to $2.70
for the wooden tie (assuming the scrap
value of a wooden tie to be 10 cents.)

Present applications have been con-
fined to railroad-yard and siding service.
This field, however, alone requires over
30,000,000 ties a year for replacements.
An insulator between the tie and the
rail will be required on main lines using
automatic signaling.

In order to facilitate the easy and in-
expensive construction of these metal
ties, the General Electric Co. has de-
signed a new type of automatic electric
arc-welding equipment. One of these
machines is to be installed within a
short time in the D. & H. shops.

Remote Hoist Control
Speeds Caging

They hoist cars rapidly at Zeigler
No. 2. This statement applies not only
to the speed of the cages within the
shaft but to the dead period at top and
bottom or the time required in caging.
In order to get the desired output this
lost time between hoists must be kept
to a minimum.

In order to shorten this dead or cag-
ing period a switch is installed on the
bottom under the ready control of the
bottom eager, that controls or connects
with a home-made attachment to the

and Mechanical Men

overwind and overspeed device attached
to the hoisting engine. When a car is
caged the bottom eager gives the signal
to hoist by means of the ordinary pneu-
matic plunger with one hand, keeping
the other hand on the electric switch
meanwhile. If for any reason the car
fails to dog nroperly and is in danger of
striking the roof as the cage moves
upward he presses the switch and stops
the hoist almost instantly.

The tripping device that stops the
engine consists of a solenoid that is
energized by the full trolley potential of
250 volts. When the switch is closed this
solenoid operates a bell crank that trips
a lever which in turn releases a catch
that is connected through a spring-
actuated lever to the throttle. Thus
when the solenoid is energized through
closure of the switch at the bottom
landing the throttle lever is instantly
jerked out of the engineer’s hand and
the brakes applied to the hoist drum.

The overwind and speed control em-
ployed at this mine was made by C. R.
Welch, of Denver, Colo., but the sole-
noid and emergency trip gear were made
and installed at the mine. A general
view of the equipment is shown in the
accompanying illustration. The cost
was triflin’» yet so reliable and efficient
has the device proved itself to be that it
is now considered almost indispensable.
There is no question but what it has
saved the company many thousands of
dollars in direct expense beside avoid-
ing the indirect expense of many delays.

An Output Booster
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Insulating Mine-Car Couplings Prevents
Passage of Current Through Trip

As described by
J. J. Forbes, a

sheet of fibre,
I in. thick and
Gx9 In. In size,

is interposed be-
tween the coup-
ling ring — the
boltheads reston
fibre. Although
shown applied to
a particular type
and size of
coupling, the
metnod of in-
sulation Is read-
ily adaptable to

practically a1l
styles of coup-
lings.

Tension on Armature Binding Wire Applied
By Use of Number of Sheaves

F the many types of tension devices
employed in armature banding, the
adjustable fiber clamp is the one most
commonly used. Ease of construction
rather than efficiency is the principal
reason, for a fiber clamp will not main-
tain a uniform tension on the wire.
The accompanying sketch shows a
tension device that is used in some
shops. The frame consists of a 2|-in.
angle bent to shape and the ends turned
over and welded to form feet.
On the flat side of the angle iron a
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number of plain-bearing steel rollers or
sheave' wheels are mounted. These are
27 in. in diameter and each has a groove
of 1-in. radius. The desired tension of
the armature band is secured by dou-
bling the wire back and forth around
the necessary number of sheaves. Small
fiber clamps prevent the wire from
“going wild” when not under tension.
As usually built the angle-iron frame
stands 28 in. high. The rack which
holds the spool should have a spring
friction to prevent unwinding too easily.

and M echanical Men

Makes Repairs Easy

Re-trucking Facilitated
By Pit-bottom Track

Track appears to be out of place in
the bottom of a locomotive repair pit,
and for that reason the accompanying
photograph, taken from the inside of
the new pit in No. 1 mine of the Island
Creek Coal Co., requires explanation.
The mine roof, on which the trolley
wire shows indistinctly, is actually 7
or 8 ft. above the top of the pit instead
of the short distance it appears.

The pit is designed to give maximum
ease and speed in changing trucks on
outside-frame main-haulage locomotives.
An extra truck is stored in one end of
the pit. When a locomotive is to be
retrucked, the frame is blocked and
short sections of the mine track rails
removed. The old truck is lowered
through the wide space into the pit and
onto the rails in the bottom where it
is rolled to one side. The new truck
is then rolled to the wide place and
hoisted to the locomotive.

Much Armature Trouble

Due to Carelessness

Extreme care should be exercised in
noting all details when stripping a fac-
tory-wound armature for rewinding. An
example of difficulty due to lack of such
precaution was seen recently at a bitu-
minous mine.

After being rewound, certain arma-
tures having heavy rectangular con-
ductors gave repeated trouble due to
loosening of leads at the commutator. It
was finally learned from a factory rep-
resentative that the bottom conductors
which were being brought straight front
the slots to the bars should have been
given slight kinks to allow for expansion.
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How Trolley Wire Mishaps Are Prevented
By Simple, Inexpensive Means

Box Affords Protection;

T THE mines of the Colonial Col-

liery Co., at Natalie, Keiser and Par-
sons, Pa., a guard made of 4-in. pressed-
fiber insulating pipe cut in half is used
instead of board guards to protect the
trolley wire in gangways at turnouts
and loading chutes. According to J. J.
Forbes, it has the merit of standing
away from the wire so as to make it
readily possible to replace the wheel on
the line in case the direction of the
trolley pole is reversed or the trolley
wheel is derailed.

.The end of a trolley wire that pro-
trudes beyond the last hanger is a source
of danger. The Consolidation Coal Co.,

Circle Marks Switch

of West Virginia not only places marks
on the rib near the end of the wire but
also covers that end with a box which
is open on top and held by wood pins.
The box can be readily moved forward.

When accidents happen to the trolley
wire or men are injured by contact
with it, it is important to be able to cut
off the current promptly, but often
workmen do not know where the cutoff
switch is. So in the mines of the Con-
solidation Coal Co. the place is marked
by a large white circle on the rib. Those
switches that are to be pulled out at
night for fire protection have an X
painted inside the circle.

Installation of Docking Table Costs But Little
Yet Greatly Improves Mine’s Product

N O MEANS of inspecting individ-
ual carloads of coal was available
at Zeigler No. 1 mine. In other words
there was no docking table. Such a
device was needed, however, and ac-

cordingly one was built. This is shown
in the accompanying illustration.

First a rotary dump was constructed,
the bin or hopper beneath which feeds
to the table proper. This consists of a

Small in Cost; Great in Results
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discarded conveyor set on an incline,
beside which boxes are arranged to re-
ceive the slate and rock. The conveyor
is driven by an old 15 hp. car haul
through the medium of a sprocket chain.
A niggerhead on the shaft of this car
haul furnishes a method for overturning
the car dump, by means of an ordinary
manila rope. This same niggerhead
with the aid of a snatch block is also
used in spotting the railroad cars that
receive the material discharged from
the conveyor.

Not only is this device used for dock-
ing purposes but for the disposal of slate
and mine refuse as well. The slate and
rock picked from cars of coal is pre-
served in locked boxes of heavy oak
planking installed beside the docking
table. Installation pf this table cost little
yet it has done much to improve the
quality of the mine product.

Tapered Column Piers
Are Always Neat

In most instances the steel columns
of mine buildings rest upon, and are
fastened to, flat-topped concrete piers.
The column footings and tops of the
piers, therefore, form an excellent lodg-
ment for dirt and debris such as small
coal and dust. This is always un-

Keeps ’Em Clean

sightly and to a certain degree consti-
tutes a fire hazard.

In the accompanying illustration may
be seen the way in which the feet of
tipple columns are kept clean at the No.
2 mine of Bell & Zoller at Ziegler, 111
Here the base of the steel column, after
it has been bolted down, is inclosed in a
tapering concrete cap the angle of which
is greater than the angle of repose of
any material that is likely to fall upon it.

By this means the feet of columns
supporting tipple, rescreener and other
mine buildings are freed from the un-
sightly accumulations of coal, dust and
dirt that otherwise would collect there.
Further, the column is somewhat
strengthened and the labor of cleaning
up is much reduced.
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Explosives Manufacture
Fully Surveyed

"History of the Explosive Industry
in America,” is the title of a 1,132-
page book by Arthur P. Van Gelder
and Hugo Schlatter just published by
the Columbia University Press.

One cannot peruse this volume
without being struck by three signif-
icant facts. The first of these is that
the history of explosives manufac-
ture is in reality the history of the
country itself. Second, the manufac-
ture of explosives on a commercial
scale has been largely a family affair,
some families having been engaged
in it for four or more generations;
and third, that the industry like many
others went through a period of
fierce competition which was over-
come by a series of company com-
binations that eventually resulted in
fewer but more powerful units.

The book traces the development
of explosive manufacture from the
“homespun” colonial days, when,
threatened by hostile Indians on the
one hand and forbidden to manu-
facture by the Mother Country cn
the other, each farmer or planter
made his own powder. Frequently
he had to burn his own charcoal, re-
fine his own sulphur and gather and
leach the chief ingredient, saltpeter,
from stable refuse or other decom-
posing organic matter. In those days
each community had its powder
hoard and stealing from it was almost
a treasonable act. The timely arrival
at Bunker Hill of a cartload of pow-
der from such a cache saved the
colonial forces from destruction.

For almost a hundred years the use
of explosives in the United States was
confined largely to military and
sporting purposes. This was the
period when the pioneer forced his
way across the country from coast
to coast. The great era of railroad
construction, however, called for the

use of explosives in blasting, and
nitroglycerin and dynamite came
steadily to the front as rock-shatter-
ing agents. Even today dynamite is
the explosive chiefly used in indus-
trial work. In coal mining, however,
permissible powders have made
steady progress for many years.

Naturally the World War imparted
a great stimulant to the manufacture
of military explosives such as picric
acid, trinitrotoluol and dense smoke-
less rifle powders. In the past most
explosives have received first atten-
tion as military agents and have later
been applied to industry. This will
probably be the case with these latter
explosives.

The book is written in a decidedly
readable.style and is profusely illus-
trated. The price is $10.

The Mid-W est Locomotive W orks,
Cincinnati, Ohio, announced the recent
appointment of the following territorial
representatives. James A. Ridgway,
New York; the H. E. McCoy Co., Pitts-
burgh; H. B. Owsley, operating as the

Lakewood Equipment Co., St. Louis,
Mo.; Clare Osborn, Ltd., Montreal,
Quebec. . .

The W heeling Steel Corporation,
Wheeling, W. Va., announces the ap-
pointment of J. E. Montgomery as vice-
president in charge of operation, suc-
ceeding G. W. Moore, who has resigned.

* * *

Chartes G. O1tson, formerly of the
main office of the Chain Belt Co., Mil-
waukee, Wis., has been transferred to
the Detroit office. Mr. Olson was con-
nected with the sales department for
several years before his transfer. He
will look after the Rex chain and engi-
neering business of the company in De-
troit territory with headquarters at the
company’s office at 8855 Woodward
Avenue.

* *

R. V. Bingay, president of the Pitts-
burgh Transformer Co., has been made
a director of Allis-Chalmers Co. of Mil-
waukee, Wis. The latter company re-

cently secured control of the Pittsburgh
Transformer Co., which will continue
the manufacture of transformers, with
Mr. Bingay remaining as president.

* * *

W alter Cary, Vice-president of the
Westinghouse Lamp Co., has been
elected also president of the Bryant
Electrical Co., Bridgeport, Conn., suc-
ceeding Mr. Bryant, who has become
chairman of the board. Mr. Cary has
been identified with the Westinghouse
Lamp Co. since 1904.

* * *

W alter S. Finlay, Jr., Who for a
number of years has been vice-presi-
dent of the American Water Works &
Electrical Co. of New York City, has
been elected president of the West Penn
Electric Co., with headquarters in
Pittsburgh, Pa.

S * *

The Chicaco Office Of the Climax
Engineering Co. has been removed to
1608 Harris Trust Building, 111 West
Monroe Street. This office was previ-
ously located in the same building, but
on a different floor. F. E. Blanchard
is in charge. The J. L. Latture Equip-
ment Co., of Portland, Oregon, repre-
sentatives in Oregon, Washington and
Idaho of the Climax Engineering Co., is
now located at 312 to 314 East Madi-
son Street, Portland, Ore. The new lo-
cation is in a four-story fireproof
building and will house both offices and
warehouse of the Latture organization.

* * *

The Earle Gear & Machine Co.,
with main office and plant at 4707 Sten-
ton Avenue, Philadelphia, Pa., an-
nounces the opening of a new York Dis-
trict Office at 95 Liberty Street, New
York City. C. N. Walsh and George
E. Barrett are in charge. The com-
pany also maintains a district office in
charge of Wm. H. Allen at 110 State
Street, Boston, Mass.

George Kirtley has been appointed
Western sales manager of the H. K.
Porter Co., Pittsburgh, Pa. He will
have offices in the Monadnock Building,
Chicago. Mr. Kirtley has been con-
nected with the home sales office in
Pittsburgh for the past five years.
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Across-Line Starters
Fit Any Motor

A complete stock of across-the-line
starters, built in four types to handle all
sizes of motors, has recently been an-
nounced by the Cutler-Hammer Manu-
facturing Co., Milwaukee, Wis. Al-
though the accompanying photograph
show's the type B starter, the features
mentioned in the followdng description
are common to all four types.

The entire switching and overload
mechanisms are mounted on a unit in-
sulating base which is easily removable.

Efficient and Long-Lived

The magnet is of the double-pull
type, giving quick and positive pull on
the contacts, which results in good
connection without heating. The mag-
net frame is supported on a spring plate
which absorbs the shock when the mag-
net closes. A rolling action in closing
is said to increase the efficiency and life
of the butt contacts.

Chimnev-type arc shields pull the arc
away from the contacts and blow-out
coils quickly snuff out the arc. The arc
shields are easily removable for inspec-
tion and replacement of contacts. The
thermal overload is not only simple in
construction and easy to operate and
maintain, but permits of extremely accu-
rate overload adjustment. This, in turn,
allows loading of the motor to maximum
capacity and yet prevents dangerous
heating of the windings. The thermal
overload is said never to cut the motor
from the lines unnecessarily—starting
surges and momentary overloads are
permitted, and nothing need be replaced
when the device trips. Pressing a but-
ton on the outside of the starter case
resets the relay. The same starter, up
to maximum capacity, may be used on
any size of motor by merely changing
the heater coils.
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In Coal-Mining Equipment

Saves Time, Eliminates Danger

Battery Box Is Safer
With Lid Lifter

Storage-battery locomotives are con-
stantly growing larger and it has been
recognized for some time that battery
boxes must be made much heavier to
give proper protection to the battery.
This not only is the most expensive
single item on the locomotive but it is
placed in the most vulnerable position
so far as falls of rock are concerned.
Opening and closing these battery
boxes, with their increase in weight,
has become more and more of a prob-
lem. The Mancha Storage Battery Lo-
comotive Co., St. Louis, Mo., has devel-
oped a mechanical lid-lifting device op-
erated by one man only. This is said
to be self-aligning and self-locking and
to permit the lids to be left in any posi-
tion. This, it is claimed, eliminates a
ratchet or any secondary locking de-
vice and has been accomplished by using
two self-locking worms. One man
stands in a safe position and by hand
revolves a crank. In this way the lid
is either raised or lowered with a
smooth continuous motion, said to be
entirely free from “buckle” and “jerk”.

The Mancha unit is almost impervi-
ous to wear and its life is not shortened
by excessive friction. A single cast
housing, containing the entire reduction
unit, has been adopted. This method
permits interchangeability and it is
claimed relieves the battery box of un-
necessary stress by properly distribut-
ing the compressive loads and com-
pletely absorbing any bending produced
by the eccentric load at the thrust bear-
ings. The entire mechanism is within
the battery box, thus eliminating any

danger of clothing becoming engaged
in the transmission.

It is seldom that the box lids must
be completely open. With the self-
locking device, the lids can be raised to
the desired height and left there safely
and securely. This eliminates much lost
time due to unnecessary cranking, and
also permits the proper and necessary
ventilation of the battery. At the same
time, it furnishes protection to the bat-
tery against light roof falls and dripping
water.

Portable Welding Outfit
Is Engine-Driven

A small engine-driven welding outfit,
particularly adapted to field, shop and
garage work where portability is de-
sirable or for any application where no
power supply is available for driving a
motor-generator type of welder, has
been added to the line of welding equip-
ment manufactured by the General
Electric Co., Schenectady, N. Y. This
set incorporates the company’s WD-11

Entirely Self-Contained
COAL AGE —Vol32,No3
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welding generator with a continuous
rating of 150 amp. and a one-hour rating
of 200 amp., the current varying from
50 to 250 amp.

The generator is driven by a Con-
tinental P-20 power unit capable of de-
veloping 235 hp. at 1,400 r.p.m. The
generator is equipped with a control
panel, rheostat and self-adjusting sta-
bilizing reactor. The engine accessories
include a strongly constructed radiator,
pressure-feed lubricating system with
oil-pressure gage and indicator, vertical
tube gravity-feed carburetor, air cleaner,
centrifugal governor, starting crank,
10-gal. gasolene tank, tool box and
sheet-metal hood with side panels that
can be locked in place.

New Post Puller Yanks
’Em Down Safely

An improved post puller, known as
the “Temple,” has recently been an-
nounced by the Mine Safety Appliances
Co., Pittsburgh, Pa. The device con-
sists of a toothed bar or rack, 36 in.
long, having a swivel and chain block at
one end to which is attached 3 ft. of
chain terminating in a strong steel hook.
The rack bar is notched on both edges,
along which a steel block or pawl
ratchets when manipulated by a long
steel handle or lever—the lever handles
engage the teeth on the top edge of the
rack to move the block forward. Small
teeth on the bottom of the rack tension
engage the block to hold it as the lever is
moved to a new position. A 15-ft. chain
and hook attaches to the sliding block
(by slipping a link into a recess in the
side of the block), passes through a
sleeve at the end of the rack bar and
attaches to the timber to be pulled. The
sleeve is drilled for a pin, and if it is
desired to maintain the tension when
the block has been ratcheted the full
length of the rack bar, the pin slips
through a chain link and sleeve holding
“taut” while the block is moved the
length of the rack bar for a new hold.
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Increases Tonnage and Saves Power

Anti-Friction Bearings
Improve Conveyor Rolls

Announcement has recently been
made by the Link-Belt Co., Chicago, of
the introduction of its anti-friction
belt-conveyor idler and return rolls. It
is said that this equipment embodies
many salient advantages in design.
Timken tapered roller bearings which
are totally encased within the roll hub,
are used throughout.

The most distinctive feature of the
idler is claimed to be the absolute pro-
tection afforded by a labyrinth grease
seal, mounted in a grease cap. This cap
also serves as an outboard reservoir and
is said to lubricate the bearing on the
outside as well as on the inside, partic-
ularly when the roll is on an incline.
This, in turn, is protected by a deflector
plate which deflects dirt, dust, grit or
any foreign material away from the
bearings and grease seal, and will not
permit the washing of the grease away
from the labyrinth.

The rolls are mounted on a self-clean-

Makes Miner’s Work Less Hazardous

ing “T” base. All rolls are interchange-
able, being capable of serving in any
of the three positions. The entire frame
is riveted. Another advantage claimed
is the close working tolerances to which
all parts are built. Special care is exer-
cised in the machining of the roll shell,
to obtain uniformity of thickness of the
wall into which the machined heads are
pressed and securely held in place by
spinning. The heads are dished for
rigidity and strength, and the entire
construction is such as results in max-
imum strength.

Cord-Grip Connector
Easily Locked

The Hubbell cord-grip locking con-
nector, with a rated capacity of 110 amp.,
250 volts, has recently been announced
by Harvey Hubbell, Inc., Bridgeport,
Conn.

After plugging the cap into the con-
nector, a slight turn is said to be all
that is necessary to lock the two parts
securely together.

The locking feature of this connector
provides an extra and, it is claimed,
very effective safeguard against acci-
dental disconnection. This is of dis-
tinct advantage in industrial plants and
other places, particularly where the
service is unusually severe or where
connectors are subjected to consider-
able vibration. These connectors are
built for hard service, the bodies being
made of a strong, black composition and
the caps being completely armored by
a heavy shield of steel, which is heavily
galvanized to prevent it from corroding.

Horizontal Plunger Pump
Built for Mines

A recent addition to the line of
pumps manufactured by the Aldrich
Pump Co., Allentown, Pa., is the hori-
zontal double - acting plunger pump.
The accompanying illustration shows
the details and driving arrangement.

Although designed primarily for



Primarily Designed for Mine Ose

mine service, the pump is said to be
equally adaptable to various uses in the
industrial field. It is motor-driven
through a train of spur gears and is
arranged for self oiling on the power
end. The porcelain plunger A, which
is held between acid-resisting heads,
forms a separate unit from the plunger

Voltage Tester Performs
Many Functions

An ingenious device, known as the
Wigginton voltage tester, recently has
been announced by the Martindale Elec-
tric Co., Cleveland, Ohio. The instru-

Fits the Pocket

ment registers the approximate voltage,
whether the current is alternating or di-
rect, detects blown fuses and has many
other uses. The tester consists of a
solenoid operating against a spring
which holds the pointer down to the
voltage indicated on the scale. When
operating on alternating current the in-
strument vibrates and hums, while on
direct current there is no vibration or
noise—in this way the operator can
determine the nature of the current.
The tester is only in. in diameter, 5
in. long and weighs but 9 oz. It can,
therefore, be easily carried in the pocket
and is claimed to be better, safer and
more convenient than a test lamp. Such

rod. The packing B at the center of
the barrel is held in place and adjusted
by means of the screw C and the gland
or circular sleeve D. The valves are
of bronze with rubber facings. The
pump is made in three sizes, with ca-
pacities of 50, 100 and 150 gal. per min.
with a maximum lift of 300 ft.

a lamp may be burned out and indicate
a dead line when it is alive and a 110-
volt test lamp, if accidentaly placed
across a 440-volt line, may blow up in
the operator’s face.

Locomotive Is Designed
To Work Thin Seams

Modern trends in the development of
haulage and gathering types of motive-
power units are indicated in the Bald-
win-Westinghouse  mine  locomotive
shown in the accompanying illustration.
This four-ton gathering locomotive is
said to be the lowest and slowest of
its type ever built and to meet the de-
mand for motive power for working thin
seams. It has an over-all height of
23fk in., a maximum speed of 21 miles
an hour when operating from the con-
ductor cable and of 6 miles an hour
when the trolley is used.

Some of the features of its design in-
clude semi-magnetic control, bar-steel
frames, self - equalizing coil springs,
spacious accommodations for motor-
man, ball-bearing motors, vertical-type
cable reel, new type resistor, and other
standard devices.

As the thicker beds of coal become ex-
hausted, it will become increasingly de-
sirable to operate the thinner ones
either independently or in connection
with thicker measures. This new loco-
motive is admirably adapted to this type
of work.
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Self-Oiling Power Pump
Impervious to Grit

A self-oiling, triplex power pump has
recently been announced by the Worth-
ington Pump and Machinery Corpora-
tion. The mechanism, by reason of its
cast-iron case and cover, is said to be
practically impervious to dust, grit and
other destructive particles of matter.

The pump, it is claimed, requires re-
markably little maintenance or attention.
All moving parts are thoroughly lubri-
cated from oil in the crank case so that
the only work that devolves upon the
pump operator is an occasional draining
and refilling of the crank case.

This new Worthington product is of
the horizontal triplex, single-acting,
outside-packed plunger type, and is be-
ing made in two sizes: 2$x5 in. and
3”5 in. The pump will run at 200
r.p.m. crankshaft speed which gives the

Small but Powerful

smaller pump a displacement of 78 gal.
per min. against a pressure of 500 Ib.
per sg. in. The larger will displace
108 gal. per minute against a pressure
of 360 Ib. per sg.in. Reduction of speed
will cause a corresponding reduction in
capacity and horsepower requirements.
The gear ratio is 6 to 1; hence, the
pinion shaft may be direct-connected to
a 1,200 r.p.m. motor or engine without
any additional gearing or belts.

The inclosed crankcase provides a
large oil reservoir for the flood lubricat-
ing system. The rim of the main gear
runs submerged in the lubricant and
carries oil to the top of the crankcase
whence it is distributed generously to
all bearings. The fluid end of the pump
is cast integral with the frame with all
valves separately accessible from above
through individual handhole covers,
making all moving parts easily access-
ible for inspection or replacement.

A 4-ton gathering
locomotive
which is

less than 2 ft. high
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Latest Designs Feature

Induction Motors

A complete line of all-steel ball-bear-
ing polyphase induction motors, ranging
in size from 1 to 100 hp. in all standard
voltages and cycles, has recently been
announced by The Lincoln Electric Co.,
Cleveland, Ohio. This type of motor is
representative of the new designs of
equipment being developed by The Lin-

coln Electric Co., in which gray iron
and malleable castings have been en-
tirely replaced by hot-rolled steel.

It is claimed that every part of the
motor is at least twice as strong as the
former type which was built with a cast-
iron frame. An example of the increase
in strength of the frame is cited in the
case of the motor feet. Drop-forged
steel feet are welded to the hot-rolled
steel end-rings of the motor. This, it
is said, eliminates a common source of
trouble with most electric motors which
arises from the fact that cast-iron feet
are frequently broken off in rough
handling. The end brackets or bearing
supports are also of welded steel con-
struction thus giving a complete all-
steel motor.

It is claimed that the increased venti-
lation so obtained results in a large in-
crease in the overload capacity of the
motor. A continuous overload of from
10 to 50 per cent, depending upon the
size and speed, can be handled by the
motors.

Comprehensive Economy
Distinguishes Switch

To meet the demand for a smaller and
mcheaper magnetic switch with tempera-
ture overload relays, the General Elec-
tric Co. has recently marketed such a
-device. This switch is said to require
an unusually small mounting space, to
be particularly neat in appearance and
to have many desirable electrical
features.

The inclosing case is of the drawn-
shell type, both box and cover being of
the same dimensions. The cover hooks
over two pins at the top and is fastened
Ly means of a screw at the bottom. Dur-
ing installation the base is removed
from the case, thus making it easier to
fasten the case to its mounting, to in-
stall the conduit and pull in the leads.

A Space-and-Money Saver

Overload protection is provided by
means of a Trumbull relay held in posi-
tion on the panel by fuse clips. These
relays can easily be changed to suit the
size of motors involved. The relays are
self-resetting and, therefore, the switch
can be used only with three-wire cir-
cuit (push-button) control.

Portable Pipe Threader
Is Motor-Driven

A four-inch portable pipe threader,
known as model No. 414, has recently
been developed by the Oster Manufac-
turing Co., Cleveland, Ohio. It was
produced to meet the demand for a
larger machine of the same type as the
model No. 412—a two-inch machine
which has been on the market for more
than a year. Model No. 414 is built of
the same aluminum alloy used in the
small machine and weighs only 380 Ib.

The driving power is furnished by a
i-hp. universal motor which will oper-
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ate from any 110- or 115-volt lighting
circuit, either direct- or alternating cur-
rent and of any cycle from 25 to 60.
Although the motor is of a variable-
speed type which, it is claimed, auto-
matically speeds up on the smaller sizes
of pipe and holds the required speed on
the larger sizes, a two-speed transmis-
sion is also used to further increase pro-
duction and power. A handy gear-shift
lever on the side of the machine enables
the operator to change speeds quickly
and easily.

It is said that the machine will handle
all sizes of pipe from £ to 4 in. through
its barrel, and will drive geared die-
stocks from 4£ to 12 in. by means of an
auxiliary drive shaft. Any square-end
or roller-type pipe cutter of 2-in. capac-
ity can also be driven.

The pipe is held stationary in a three-
jaw self-centering chuck and the pipe
tools are turned by the driving arms.
Self-centering universal guides in the
rear of the machine assist the front
chuck in centering long lengths of pipe.
An idea of the compactness of the ma-
chine can be gained from the fact that
it is only 24$ in. high, 47 in. long, and
20 in. wide.

W atthour Meters Bear

Distinctive Features

Two types of watthour meters re-
cently have been announced by the
Westinghouse Electric and Manufac-
turing Co. These are the OB polyphase
watthour meter and the OB two-element
three-wire watthour meter. The OB
polyphase meter has all the distinctive
features of the single phase OB type
and is used on two—or three-phase cii-
cuits with either three- or four-wire
distribution. Complete temperature com-
pensation at both unity and low power
factors is an additional feature claimed
for this instrument.

The OB two-element three-wire watt-
hour meter shown in the accompanying
illustration, is patterned after the West-

Handles All Sizes of Pipe up to 4 Inches
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Hallmarked with Improvement

inghouse single-element OB meter and
has been designed to solve two major
metering problems. On three-wire cir-
cuits where greater accuracy is desired
than is obtainable with the single-ele-
ment meter it is stated this new instru-
ment can be used to advantage. Elec-
tric-light and power companies are said
to find this type of meter economical in
metropolitan districts where two-ele-
ment meters are required. The power
consumption is often too small to
justify the cost of polyphase meters, and
these two-element OB meters are there-
fore preferred.

Universal Electric Drill
Is Strongly Built

Production of the standard-duty, type
1S-CU, 1-in. universal electric drill,
shown in the accompanying illustration,
is announced by the Hisey-Wolf Ma-
chine Co., Cincinnati, Ohio.

Like other Hisey drills, this unit is
equipped with a standard electric mo-
tor of the company’s design and manu-
facture which is said to be particularly
adapted for the service. The motor is
mounted on ball bearings, which in turn
are fitted in such a manner, it is stated,
as to eliminate slip and creeping action.
The gear on the armature shaft is re-
movable and all gears are made of high-
grade steel, electrically heat-treated. The
compound gear shaft is supported witli
a bearing at each end. The Jacobs

chuck, which is standard equipment, is
fitted to a hardened and ground, tapered
spindle. The chuck spindle is auto-
matically lubricated through the gear
case.

Including other construction features,
brush-holders with adjustable spring
tension are mounted as a separate unit
on a Bakelite yoke. This facilitates
brush adjustment when necessary. The
end handle cover is a strong casting
which carries the pressure applied.
Being independent of the motor and
motor bearings, it relieves them of
stress. The automatic, quick-release-
type switch is mounted in the end grip
handle.

Electrode Holder Comes
Up to Scratch

To meet the demands imposed upon
arc-welding equipment and accessories
by the introduction of heavy current
welding, the Lincoln Electric Co..
Cleveland Ohio, recently announced the
type TR, 600-ampere metal electrode
holder shown in the illustration. De-

Designed for Heavy Duty

signed to handle metal electrodes in
sizes up to ¢-in. diameter, the holder is
fitted with replaceable copper jaws, four-
line contact for the electrode, all-copper
path for welding current, and an in-
sulated and ventilated handle and shield
for protection of the operator’s hand.
These features are said to be of great
importance as high-current, high-speed,
manual welding requires holders and
accessory equipment which permit the
operator to obtain the desired results
with the maximum degree of comfort.
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Splash-Proof Float Switch

Float Switch to Control

Line Contactors

The General Electric Co., Schnectady,
N. Y., has recently announced a new
float switch for use in control circuits
only. In general, this switch will be
used to control the line contactor of
alternating- or direct-current automatic
starters. It has a capacity for handling
one 600-amp., two 300-amp., or four
150-amp. alternating- or direct-current
contactors at from 100 to 550 volts.

The design is simple and no castings
are used. A double contact eliminates
shunts, and oxidation trouble is said to
have been obviated by the use of silver
contacts. The movable contacts are
held by a molded bakelite arm which
has a shap action in opening.

The switch may be attached directly
to a support extending across the tank,
or by means of a side bracket supplied
with it. This bracket is reversible, and
provides for various methods of fasten-
ing. The case, which is splash-proof,
has provision for a half-inch conduit at
the top.

Drive Belt Economizes

on Floor Space

The Pennsylvania Pump and Com-
pressor Co. of Easton, Pa., a manufac-
turer of horizontal, double-acting air
compressors, has recently marketed
what is said to be a unique method of
driving these machines where floor space
is limited. The drive employed for these
compact units is the multiple-belt drive,
known as “Texrope,” and manufac-
tured by the Allis-Chalmers Mfg. Co.
This consists of a number of extremely
flexible V-shaped rubber fabric belts
operating in grooved sheaves, similar to
the English or separate rope drive.

The great advantage claimed for this
“Texrope” drive is that it permits the
use of unusually short centers.



