McGraw-Hill
Publishing Company, Inc. — Deyoted to the Operating, Technical and Business
H. ! ..
B O A b residen Problems of the Coal-Mining Industry eRyiRatig  Ehidt
Volume 29 NEW YORK, MARCH 25, 1926 Number 12

Evils of Substitution in Marketing Coal

O DISTINGUISH one kind of coal from another,
Tor “good” coal from “bad” coal, requires something

more than casual inspection, and chemical analysis m

be necessary. However, when a given coal is used its
qualities are umkIY learned, and its freedom_from
objectionable characteristics is soon apparent. To the
ordinary consumer one coal looks like another and trade
names are quite essential as a convenience in ordering
and as an aid to marketing. Thus the coal trade is
like m_arketlngn in other lines where trade marks are
essential for the protection of an established business.
Intensive selliifg by advertising in the coal industry re-
quires, therefore, to be focused about a trade name, and
where a coal of excellent quality has established a good
market, this trade name becomes an asset and greatly
assists in reducing general marketing expense.
_ But competition is keen and various expedients are
invoked to overcome the popularity of a given coal.
Some of these are above criticism, but Others are
decidedly unfair. Substitution of one coal for another
is, unfortunately, a marketing practice that frequently
characterizes a” given locality. = The coal dealer buys
at lower cost, a coal almost as good as an establishied
coal and holaly sells it under the same name as the
better coal, or else, if his conscience troubles him, he
claims that it is just as good, which mlz\?/ or may not
be the case. This practice Is dishonest. More than this,
it destroys the confidence of the consumer and he is
not to be blamed if he harbors the opinion that coal
dealers are eneraI[Y unreliable.  Wholesalers of the
best tlype fight substitution as do coal retailers who have
established their business on the basis of honest dealing
with their customers. _ .
No_business can prosper that retains the disease of
substitution. A producer who substitutes poor coal
for the coal of better quality which he has been regiularly
supfalymg, IS no better than the retailer who sells one
coal under the name of another of an entirely different
character. The producer should maintain his coal
grades and the coal trade generally should eradicate
retailers’ substitution. Consumers’ confidence is essen-
tial in _every business, and where it exists sales resist-
ance disappears and marketing costs are reduced to a
minimum.  Coal dealers’ associations can render no
better service to their members, than by ousting sub-
stitution through square dealing.

Underground Superintendence Needed

SHORT time ago a chief state mine inspector was
heard to remark that mine superintendents who

Someone is required to co-ordinate the individual

efforts of sub-hosses toward ,safetE. Someone is needed

to note where supervision fails. Every company should

%)O(pect its superintendents to assume that responsibility,
en where a safety engineer is employed.

Why is it that So many superintendents neglect the
underground operations?” Some are seen filling in at
odd jobs at the tipple or some other point. They are to
be commended for their ener%y but in the sameé breath
criticized for their misconception of duty. They would
do better to spend in the mine all of the time not
de\t/o_tded to performing their managerial duties on the
outside.

Others are known to remain on the outside during
the ?reater part of the time simply because they are
not familiar with the “ins” and “outs” of mining, for
which reason they let the mine foreman shoulder all
responsibility for” underground supervision. In such
cases the companies that employ them—on the merit of
business ability alone—are responsible. Two-headed

aythority at a mine plant does not lead to co-ordination
of operations, _
If he is to

The s,uEermtendent should superintend.

accomplisn the purpose for which his company has
employed him he must allocate hig time to duties in pro-
portion to their importance. ~Certainly underground
operations are at least half of the works.

The Architect and Solid Fuels

N PACIFIC COAST cities and towns recent residence

construction |s,be|n% too greatly influenced hy the
fuel situation, which situation” is for the moment domi-
nated by oil fuels and gas. The exigencies of cheap
residence bU|Id|n? have resulted in the elimination of
chimney construction in many instances, or where chim-
neys are constructed, the?/ are not infrequently of flimsy
design or of use only for fireplaces. " The “hetter ar-
chitects, recognizing “that even in especially favored
localities heatln% furnaces are highly desirable, provide
a chimney for this Purpose. In not a few instances
the chimney is badly located, necessitating long connect-
ing pipes ‘which require frequ_ent_cle_anm © chimne
flues are often too small, resu tlnq In insufficient draft
and cleaning expense. Where coal is burned as a fuel
under these conditions considerable inconvenience and
annoyance results and salesmen for oil-burning equip-
ment and for gas heating appliances take full advantage
of the situation to the detriment of the coal husingss.
A.ﬁroperly placed chimney of ample flue dimensions
with a good coal-burning he.atln(}; furnace is easily one
of the safest and most satisfactory heating units for
residence purposes. If care is taken in the design of

search tirelessly for causes of and protection againshe installation, coal can be almost as conveniently burned

typical accidents, which recur with more or less fre-
(w.enc.y at their plants, are not in the majority. Perhaps
this iS due to the fact that the average superintendent
does not spend as much time underground as he should.

as oil or gas and it is mvanablY cheaper both in first
cost and In o[)eratlon. Gas fuel is probably the most
convenient but it costs a great deal more fof operation.
Fuel oil requires special equipment and there are also
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elements of danger of several kinds in its use by
inexperienced persons. Use of coal fuel requires

knowledge of a few simple rules in stoking and once
these are learned the heating furnace gives very little
trouble and requires only occasional attention. "Neces-
sarily care must be taken'to select a suitable coal, prefe -
ably one that cokes and does not clinker.  ery so

coals.are not satisfactory. .

Ei{ﬁtﬁough oﬂ ?uecl aY Pres.ent dominates upon the
Pacific Coast, even a state like California uses much
solid fuel and many householders Prefer, this to any
other. Needless to say, a good coal burning heater is
independent of interruptions of power or of gas supp y.
It avoids the noise of oil hurners as well as oil leakage
with its attendant fire risk. Conditions are rapidy
changing in the petroleum mdustr){ and fuel oil prices
ma}/ e expected to increase to a level that will agam
restore the advantage to coal. It is therefore the duty
of architects in geneéral to include in their residence an
apartment plans adequate chimneys for burning solid
fuel ~ Without this precaution thé change from oil to
coal may require reconstruction at considerable cost.
No modern apartment or dwelling can be considered to
be satisfactorily planned which "does not provide for
the contingency of changing fuels.

Larger Copper

MALL locomotives and 500-volt power were reasons
S_for No. 2/0 trolley wire being adopted for the earl
installations in coal mines. _
favorln? 250 volts and the use of larger locomotives
brought the No. 4/0 wire to its present position as the

size most commonly used. .

~ Now we_have n¥d|ca9|ons that wire larger than 4/0
IS t0 come into use. One large producer in Pennsylvania
is installing No. 6/ trolley on the main haulways.
The section™of the wire is of such shaF[]Je that it canbe
hung by the standard 4/0 clamps. It has a 59 per cent
greahter area than the No. 4/0 wire, .

The trend toward larger mine cars and heavier loco-
motives makes it appear reasonable that there are nu-
merous places where heavier trolley wire should be used.
Paralleling the trolley with a féeder cable gives the
same effect but is a more_expensive method. Difficulties
of handling solid copper in sizes above 4/0 will no doubt
be the limiting factor in future developments toward the
larger wire.

Laying the Ground for Accord

F)LE_ASING RELATIONS with the Publlc need culti-
vation. We all know the individual who means well
but is always arousing the animosity of people because
he does not give due consideration” to nhis manner of
approach. His heart is right, but his actions so belie
his purposes that explanations and excuses are con-
tinually necessary. And after all, one may as well con-
fess it, he has faults of heart as well as faults of man-
ner and if he would give some consideration to these
also, he would make a better sort of citizen—outwardly

ang inwardly better, . : :

drhe can.)(n. ustry needs a window Aressmg, and it
needs certain internal reforms also. It needs to inquire
lust what these are and not to wait as it has been in the
habit of doing till the public is in an irritable mood.
Explanations at such a time do not explain, apologies
even do not mollify.
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Anyone who has seen two ?ersons frying A
trylnﬁl—to compose an ancient quarrel will recall how
a trifling word or_action has almost invariably ended
In _creatln? a condijtion more vexed and harassing than
existed before, a disagreement that was s_Iumb_erlngf an
dying being suddenly revived and bursting into flame
once” again, making" pacification more hopeless than

ever, :

.erro take a suggestion from pathology: A food that
will cheer and sustain a healthy J)er_son will be poison
to_his system when he is sick and ailing. = The_ disease
will turn the best of viands into an intestinal irritant.
Important, therefore, is it that the b'OdY be kept in
health, so that it may he able to assimilate the food it
needs. Important also is it that the public may have a
mind so unsoured that it can judge without prejudice
and be prepared to accept the operators statements at
thejr right value,

Hut'td attain that end must be a long record of hon-
orable dealing with no lapses. E. E. White, fo™ e
of the E E.”White Coal Co., recently denounced the
action of those producers who raise prices to an
exorbitant level and send impure coal to market and so
m*ure the business of other operators. This has no
reference to the history of the recently concluded
anthracite strike or to the action of the bituminous coal
comﬁames consequent thereon. There was not, as far
as the coal producer was concerned, any profiteering,
and it has not been the practice in the past of the larger
companies, in times of big demand, to force prices to

level, Repeatedly they have met together to
save the public from high pricés which compétition has
induced.

Oil Must Be Combatted

HE abnormal development of ﬁetroleum, especially

in the California oil fields, has unsettled estab-

lished business in coaI,Partlc_uIar_Iy in the marine bunker
trade on the Pacific Coast, which iS now greatly re-
stricted.  In Pacific Coast ports fuel oil has displaced
coal and has reduced the marine market to nominal
Proportlons_. Recently plans were advanced to convert
he coastwise vessels of the Canadian government mer-
chant marine from coal to oil burners. This would
have been consummated, but for the protests of the
British Columbia coal interests. Success attended their
efforts and it is understood that the contracts for the
change in equipment are going to be or have been
cancelled. . :

This incident brings into prominence the need of the
coal industry to protect its markets from encroachment.
Declining production in the dpetrole_um Aindustry fore-
shadows increased prices and a diminishing Surplus.
The increase in cracking practice indicates a more
rofitable use for petroleum than for fuel purposes.

hus, although present ﬁ[lces favor fuel oil, it does not
necessarily follow that this condition will be maintained
for a long period, and it may be quite temporary. |t s,
therefore, unwise for marine or other established solid-
fuel users to be too greatly influenced by low price
levels that characterize flush production from new oil
districts. Nevertheless, the situation is such that coal
men g.ene[alhr] should study the situation and take steps
to maintain their existing markets by either raising the
quality of their coal or by suitable price adjustment to
meet liquid fuels.
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How Coal May Be Sized

And Hand-Cleaned

For the General Market

With Machine Loaders Much
Refuse Comes to, Tipple — Coal
Should Move on Picking Belt Fast
Enough to Keep Pickers Active

By Thomas Fraser

Assistant Professorhﬁf Ié/linm\gl,nUWVe\r/saity of West Virginia,

organto

determine the treatment

ONDITIONS, tgoverning, preparation of commer-
cial coal differ matenaII%/ from those which
‘ 0

that is to be sold [ | _
general industrial fuel. The introduction of mechanical
or concentrated hand-loading systems for_handling coal
at the face will, in many casés, result in delivery of
dirtier coal to the tlp[)Ie than was Prevmusly recéived
and hence will necessitate more careful attention in the
preparation plant. If these new mining methods are
widely adopted, the use of special cleaning devices will
become mandatory at many commercial mines where
heretofore it has been optional. Therefore, a study of
Preﬂaratlon equipment and processes especially adapted
0 the preparation of coal for general market is timely.
The objects in commercial-coal preparation are (I)
to size the coal to suit the requirements of the different
users and (2) to free the coal of excessive extraneous
impurities.  The sizes to be made depend upon the
destination of the coal under treatment; the domestic
consumer demands well-sized coal free from slack; the

Clm%ﬁp@&ﬁnwoﬁ',"&af%ﬂfs@Itin%%,Nl%d.z Crown Hill Colliery of the

£4 be given to metal-
lurgical fuel, defining as commercial coal the prod
on the open market as domestic
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railroads use mine-run coal for the greater part,
but demand a clean fuel and often prescribe a limit-
- ing percenta?e of slack; the steam plant may use
mine-run, unassorted screenings or sized coal, depending
upon the tyPe of equipment. “Profitable operation of a
ne with all these markets available depends, in a large
%asure, upon production of a maximum proportion of
those grades that command the hlﬁhest prices, which
are normallg/ the larger sizes suitable for domestic use.
To obtain the desired result, preparation of the best
grade of coal must be the major consideration from the
eginning of the coal-producing process, for the opera-
tions at the face and even the general layout of the
mine—direction and width of working places, rate of
advance, method of roof support and general transporta-
tion system—greatly influence the size of coal ultimately
produced. Therefore, with regard to sizing as well as
cleaning, #)reparathn of the coal should begin at the
working face. This, however, is not an appropriate
answer to every argument for the installation of prep-
aration equipment, thou%h it is often so interpreted.
Though preparation should begin at the face, it usually
has to be completed on the surface if a high-grade
product 1s to be shipped.
To Broduce the maximum proportion of lump coal,
that object must be the determining factor in selecting
methods of cutting, drilling, shooting and loading the
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coal. For a commercial mine, one of the first requisites
of a loading device should be ability to load lump coal
broken down without any more violent shooting than is
necessary for the best fesults in hand loading and, in
any proposed changi.es in mining method, the effect on
the size of coal delivered to the surface is one of the
important features to be investigated.

Three General Types of Tipples

In regard to the kind of preparation plant required,
mines may be divided into three general classes, (1)
mines serving, primarily, run-of-mine coal consumers,
(2) mines shipping lump coal and screenings, (3) mines
supplying miscellaneous domestic, steam, and railroad
markets with sized coal. The large consumers of mine-
run coal are the railroads and ‘some kinds of steam
power plants. Under unusually favorable working con-
ditions that permit the coal to be mined free of impuri-
ties, a producer of mine-run coal requires only a simple
surface plant equipped with means merely for dumping
the coal and loading it into the railroad cars or harges
without excessive breakage. If the conditions are such
that clean coal cannot be produced at the face, a sur-
face preparation plant should be provided to clean the
coal and, as coal in the run-of-mine condition cannot be
sorted effectively, screening is necessary as a prelim-
marY step, if much dirt is to be removed. In such a
plant the coal is separated by bar or shaker screens into
Products of a sufficiently limited range of sizes to facili-
ate cleaning by hand. “These products are hand-picked
on separate picking tables or belts and reassembled and
loaded for shipment as picked mine-run coal.

Mines producing only two sizes of coal, that is, lump
and screenings for the general domestic_and industrial
market predominate in many sections in the Appala-
chian region; esRe_maI_Iy where the coal is strongly
caking. Coal of this kind fuses into a coke mass when
fired; hence, sizing is not so essential and the advantages
of a closely sized fuel are not so marked as with a coal
that is free-burning. At operations of this class, bar
screens are commonly used, with either li-in. or f-in.
spaces producing li-in. lump or f-in. lump for domes-
tic and_hand-fired industrial furnaces and the cor-
responding sizes of slack for stoker use or for coking,
Methods of cleaning depend upon the quantity and kind
of impurities present, and whether theY are found
m,alnéy,ln the lump coal or in the slack. 1f the coal is
mined in a comparatively clean condition, the lump coal
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|sdg|ven a superficial inspection by the car trimmers,
and the slack is shipped as mined. If more thorough
preparation is necessitated by the condition of the coal
or the demands of the market, the lump coal should be
hand-picked on belts or tables hefore loading; the slack
can be cleaned only by a washery or other mechanical
treatment plant, , . ,

Cleaning by hand is greatly facilitated if the coarse
coal is screened into several sizes for separate treat-
ment. This is done at most commercial mines that pro-
duce hoth domestic and steam coal of the free-burning
type and at many mines working coking coals. This
sizing is usually” done with shaker screens, but bar
screens may also be used for this Rurpose. Shaker
screens have the advantages of (1) handling the coal
more gently, (2) using less headroom in the preparation
Pl_ant,. (3) “sizing the coal more completely and (4) dis-
ributing and discharging the separate sizes more con-
veniently for subsequent treatment and Ioadln%. When
lump coal, egg, nut, and screenln?s are made, the three
larger sizes are well prepared for hand cleaning on
picking belts. If the screenings are to receive further
preparation, mechanical means are necessary as hand-
picking the very small size is prohibitively costly.

Nut If Dirty Needs Mechanical Cleaning

The economic limit of hand-picking depends upon (1)
the cost of labor (2) the quantity of dirt in the coal
and (3) the completeness of cléaning desired. The
economy of preparing the nut sizes by hand is open to
(aues_tlon_and, if more than one- or two-per cent ash re-

uction Is necessar?/, either 1 x 2 in. or 2 x 3-in, coal
can probably be cleaned more cheaply, and certainly
more effectively, by a simple mechanical cleaning planit
than by hand. o .

No definite information is available on the effective-
ness of hand-picking in terms of percentage ash re-
duction, or on the cost of hand-picking on the basis of
dirt removed. Q’Toolel in a paper presented at a meet-
ing of the American Iron and Steel Institute, showed
that the cost of thorough cleaning of Pocahontas coal is
very high when preparation of small coal by this method
is attempted. However, his figures are for practically
complete removal of dirt and bone coal which is not
necessary at the usual commercial preparation plant.

Normally, with well-disciplined leaders, the larger

A ReTEBe SO0 <Rt RIUTR Fgos, Qe f Tabes

Plant with Three
Picking Tables

Speed of plcklng
has to be requlate

to suit the quantity
of refuse to he re-
moved. Making it
slower than is nec-
essary has a de-
spiriting  effect on
the employees who
are likely to be
more ‘observant
when they have
more . occasions | to
exercise their vigi-
lance.
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sizes of coal come to the tlpF,Ie in_such a condition that
the removal of a small quantity of conspicuous free dirt
is sufficient to insure shipment of attractive domestic
grades of coal. Though no specific data are available
on the cost of picking dirt from the various sizes of
coal, the operation_is not a complicated one, and the con-
ditions in" any given case should not be difficult to
evaluate. It is basicly a materials-handling problem—
to identify and remove, piece by piece, the extraneous
material in coal. Given the most favorable conditions
for identification of dirt particles, the cost depends upon
the capac_lty of a man for handling material, which will
vary mainly with the size of pieces belnﬂ]_handled.
The proper-and logical unit for expressing this capac-
|tfv is net tons of dirt handled rather than gross tons
of coal passed under the picker’s observation. There-
fore, the determining factors so far as coal characteris-
tics are concerned are, (1) ease of identification of dirt,
7(2) size of coal, (3I) 3uant|ty of dirt to be removed.
he conditions that [ead to thé maximum proficiency of
the worker are conditions that facilitate distinction of
dirt from coal and that enable material to be removed
from the coal stream and disposed of with the minimum
effort or fewest movements.  Conditions that facilitate
identification of refuse are (1) good illumination with-
out glare, (2) uniform size of pieces, (3) thin uniform
layer of coal, (4) slow and steady movement of coal,
prqper position of workmen at the picking table.
.onditions insuring maximum rate of handling ma-
terial by the workman are (1) convenient arrangément
of picking table, refuse conveyor or chute an
man, (2). uniform size of pieces, (3) thin uniform layer
of material, (4) uniform and sufficiently rapid travel of
belt to keep picker busy. As regard$ travel of belt,
conditions for thorough Cleaning and for maximum rate
of material handling are, in a measure, conflicting. The
best rate of travel for picking belts may vary somewhat
with ease of distinction of dirt from coal, but it may be
generally assumed that the highest rate that will per-
mit rea r identification and removal of pieces of dirt
will result in maximum proficiency of the worker. For
examgle, a given tonnage of coal ?assed before a picker
on a belt traveI[nE at the rate of 100 ft. per minute will
Probably.be lmc ed more effectively than the same
onnage in a layer twice as deei) passed before him_ at
the rate of 50 ft. per minute. In addition to handlin
the same tonnage in a thinner and better exposed bed,
the faster moving belt necessitates a more wide-awake
condition and quicker movements on the part of the
worker, thus tending to increase his capacity.
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Picking-table products are seldom sampled as a means
of control_lln? or evaluatlnq hand-picking operations.
Hence typical data on results of hand picking are not

available.” Because the coal and dirt are often not hroken

Picking Tables at Gay Mine, Near Logan, W. Va.
. In thi* mine a Iar%e binder is removed by cutting the face

arFives hmthe figdle MERBIGER dardiadcspycmachine and when it

apart in the large sizes of coal commonly treated by
this method, the refuse, as discarded, usually carries
coal with it, and the averagge ash content of the rejected
material is not as high as that of washery refuse. Pick-
ing-table refuse from lump and egg coal will usually
run from 25 to 40 per cent in ash. A rough estimate of
the reduction in ash obtained by picking may be made
by weighing the total pickings obtained from” the day’s
production of coal of any given size and calculating the
ash redl#]ctlon b){ the formula commonly used for figur-
Ing washery yields.
Raw-coal ash — washed-coal ash .
Refuse ash — washed-coal ash Proportion of ref-

use (shrinka?e)..
For example, if 1,000 tons of lump coal of 9 per cent
ash content are loaded, the improvement that may be
expected by SICkmg out 30 tons (3 per cent) of refuse
containing “40 per Cent of ash is as follows:

9 — cleaned-coal ash
40 — cleaned-coal ash

From which, the ash content of the cleaned coal is
calculated as 8 per cent.

Cleaning Stri
Co%l P

_Coal from open
pits is nearly always
machine-logded, and
it was early found
that it needed clean-
ing to make 1t ac-
ceptable _to the
market. This plant
of the _ Uhited
Electric Coal Co.
a uba, Fulton
County, Iliinois, hag
PICk! g tables an
oadln? hooms. in a
well-pTanned tipple.
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Balancing'the Helps and Hindrances to Success In
ILoading Coal by Machine

For Best Results in Machine Mining, Equipment Suited to New
Agency Should Be Introduced in Every Phase of Mine Opera-
tion But These Improvements Can Be Made One by One

By Edward H. Johnson
Mining Engineer, The Coloder Co., Columbus, Ohio

mines of the country

N MOST of the coal
| the addition of new

machinery _is a comdlOn.
The manage-appear.

promise.
ment realizes that the
new equipment cannot
OPer.ate at 100 per cent
efficiency ﬁartly be-
cause of the natural
conditions, but largely
because of other equip-
ment now in service
that is sub-standard. A
fan may be throttled by
clogged aircourses, a
pumﬁ by a corroded
discharge line, mine

_ N locomotives by poorly
ballasted mine track, mining machines bY low voltage,
haulage by inadequate hoisting equipment. To an even
greater extent mechanical loaders must make conces-
sions to physical restrictions and unbalanced mine

machinery.. . : :
alIche Fqu_lng-machme salesman who rates his machine
at acei'tain tonnageis either ment|on|n? conserv-
ative figures or istaking much for granted. Over-
zealous “estimates and unjustified claims have greatly
delayed the ultimate success of loading machines.” Rare
indeed are the loaders that develop a 40 per cent time
efficiency, and even these may suffer further losses
incident to low voltage or improper face preparation of
the coal. No machines used underground today are_ so
dependent upon the proper co-ordination of other mine
eqm?ment and upon the mental attitude of the manage-
ment and the employees. | know of one installation
where the loaders have failed due to the deliberate

intention of the management to discredit their opera-

tion. But as the electric_hoist is superior to the wind-
lass, as electric haulage is better than hand tramming
so 1S machine loading better than hand loading and
bound to su_ﬁersede it . . ,

Every mine manager is familiar with the problem
of gettlnP the highest possible yield with the machin-
ery and labor available, efficient'and otherwise. What
he' might do with other means is likely to be only of
academic interest except as individual changes in equip-
ment and personnel may be found possible. The intro-
duction of one or more mechanical loaders may

Article entitled. “The Engjpeer’s. Yiewpoint.of Mechanical | oad-
Rl S o8 IR IR, WA T
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Harnegie InStigte of ecﬁnoqggy and e o PUBLEED B
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Mines.

constitute one of these changes. After such a change
has been made, the mine "manager still has other
equipment that was installed for a hand-loading opera-
The_haulage and face Preparatlon faults at once

The question of cleaning the coal intrudes

—
w

f. L :

“However, if this manager is resourceful and tena-
cious, and if the judgment of the purchasing official
was good, an e(ium rium is soon reached in the mining
operation, and the cost of production is lowered, New
opportunities will present themselves to straighten out
the kinks, and as difficulties are solved cost will be
further reduced, . : :

Certain installations of loading machinery may have
been successful because of unusual physical advantages
in the mine, but success is more likely to be the result
of a thorou%h study of all the problems involved. Let
me list a Tew of these questions that have to he
answered by the prospective user of machine loaders.
L Is the loader a ai)ted to the coal bed in which it
is to work? 2. Can. SUP ly the loader with emth
cars that will enable it to load a satisfactory tonnage’
3. Are my power supfly and my wiring and. bonding
practice adequate? 4.°Can | provide ‘sufficient aux-
lliary cleaning underground or at the tipple, with an
added cost that | can safely absorb? 5. Can | make
such chang\?\ls in my s%stem 0f mining as may be neces-
sary? 6. What will be the effect upon my Tlabor rela-
tions? 7. Can | prepare the coal so that the machines
can load it readily and with a minimum degradation?

Machine Must Be Adapted to Coal Bed

An unfavorable answer to any of these questions will
make successful mechanical Ioadlnﬁ difficult until cor-
rections can be made. Many of the mines subject to
competition that cannot %;ve. favorable answers to these
questions are due to be eliminated. This is an admitted
fact by mine operators. | wish briefly to comment on
each of the questions that | have listed.

The choice of the proi)er loader should not depend
upon the skill of the salesman. It is a problem for
engineerin analhlsw. In general the best answer will
be found t rou? recourse to consulting engineers or
firms, who should have the data at their disposal.

Even where conveyors or scrapers are used the haul-
a(f]e system may inferpose a stumbling block hecause
of delays in the changing of cars or because the mine
cars are of small capamti/. The question mentioned
“satisfactory tonnage,” not “maximum tonnage.” This
is a rather important distinction. A maximum output
may result in_higher unit costs of haulage or main-
tenance than 80 per cent of that maximum. The law
of diminishing returns will be found to apply to
machine loading. Though the operator may not be able
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to increase the capacity of mine cars, such a change
where possible, is of définite advantage in any sort of
mechanical _Ioad_ln%. o

There is inevitably a loss in efficiency of the haulage
because machines do not load mine cars'as heavily as do
hand loaders, except in the rare instances where the
loaders are paid by the car. This has resulted in an
actual loss in tonnage where the hoist _has been oper-
ating at its maximum capamt?/. Sometimes sideboards
which add to mine-car height will overcome this diffi-
culty. A machine-loading “operation will
as many mine cars as one operated by hand loading

rovided the cars are of the same average capacity.

hat is, it is generally agreed that more mine cars. of
the same size are needed with a mechanical loading
operation.. N _

There is no mystery about wiring practice, track
bonding and devices to maintain and protect the volt-
age. The best methods are also the safest and their
introduction will be fully justified.

Coal cleaning is an important problem, as wet or
dry launders or hand picking have to accompany most
of the loader installations. ~QOne comforting fact has
been established. The increase in the refuse in machine-
loaded coal is in the larger sizes. The small pieces, of
refuse that escape the eye of the men on the plcklng
tables have also been missed in the past b’Y the han
loader at the face. Refuse carried out with the coal
re?resents a slight loss in haulage efficiency and creates
a further waste-disposal problem on the surface.

Changes in the system of mining are often consid-
ered to be a part of the machine-loading problem. The
use of certain of the loading devices on the market
depends upon minor or major changes in mining meth-
ods. The mining handbook of the American Mining
,Con_%re_ss warns “us that room and pillar mmmg IS
institutional and that radical changes are_of doubtful
value. Major changes in existing practice have in
several cases discredited the cause of machine loading
because instances have occurred where the new mining
system has failed. _

Any mining system that contemplates a change in
the method o contrqllln? or guiding the roof action
Is an experiment in itself, Its success or failure will
depend upon the engineering qudgment_that led to its
adoption, almost independent ot the Ioadlngi_devmes that
are used. This statement must be qualified by the
admission that the rate of advance or retreat of the
working face will naturally be governed by the degree
of success of the machinery used.

Roof-Control Methods Need Trial

Although 1 am an enthusiastic advocate of long-face
experiments and roof-control devices, | see these as
problems to be solved individually in every mine.
Changes in panel dimensions, room “centers, track lay-
outs, crew organization, and so on, may be considered
asPart of the'machine-loading prob]em.

require Aust

he attitude of labor is more of an individual prob-

lem for the local management than an issue to be

considered in this article. The labor question is a

problem in sociology rather than in engineering.
Face preparation” of coal for the machine loader is a

matter in which mine operators require as much educa-

tion as the shotfirers.  When the mine operator can
be brought to see that the opening of cracks in the
face of the coal, wide enough to allow the miner to
insert his pick point, is not the proper way to obtain
liimn nnal 1f mUM teach the shotfirers. There
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are too many mines in the country where the hand
loader at a machine-cut face makes as many fines with
his pick_as the mining machine makes in undercutting.
A new installation in"W omln%.reports, an increase in
Iumﬁ coal production with machine loading.
_ The mine with the best record of continuous opera-
tion in Illinois, during 1925 is located in that part of
the state that lies nearest to the coal fields of Kentucky,
the low wages of which have kept many Illinois mings
idle for the past two years. This mine is one of the
few if not the only mine in that state that loads all its
coal mechanically. The SBread that exists between
machine-loading costs and hand-loading costs, at least
in high-wage districts, is a large fraction of the total
cost, In some cases exceeding 50c. per. ton.
The mine manager to whom this story comes,
invariably s_aP/s: “That is_all very well, but my condi-
tions are” different.” He is entirely correct. He sees
the nature of his coal bed, the requirements of his
market, and his equipment of men and machinery which
are like none other in the land. It is possible’that he
Is too close to his own problem to get a proper per-
spective of it unless he 1s a man of wide experience.
very mine_ is an_individual problem, not to be solved
by application of any general formulas. The mine
superintendent should Dbe consulted in making the
choice of loaders, but he should not hear the whole
responsibility for their success or failure.

Need for Machines of Many Types

There is a constantly increasing variety of loaders
from which to choose. ~ Several of these machines are
built to suit special conditions or to serve a particular
Purpose. Among these are machines that mine and load
he coal, machines that load and convey the coal, and
machines that work in conjunction with conveyors.
Another class includes conveyors that are loaded hy
hand, which, although they aré not loaders in fact, are
generaIIY considered in that connection, Some machines
are porfable and load either into. mine cars or con'
veyors. No machine has been built to suit all condi-
tigns, so there is need for machines of several types.
| believe that the industry has ceased to seek for some-
thing that will revolutionize it. We shall undoubtedly
make better.pro%ress by a,s_tead?/ improvement of the
meaﬂjs at hand than by waiting for the final perfected
machine.

A degree of co-operation between manufacturer and
operator is necessary to the success of machine loading
and advantageous to both parties. By trying out ideas
in machine emﬁn in the mines of friendly operators, the
manufacturer has been able to discover and remedy
the inherent weaknesses that are sure to develop.
Thereafter it is the manufacturer’s duty to maintain
a standard of quality and workmanship ‘that will per-
mit operation with “a minimum of delay and main-
tenance expense under the conditions for which the
machine was designed. The manufacturer and his
representatives should refrain from extrava%ant claims
for his equipment. Statements should be based upon
conservative estimates of competent engineers rather
than enthusiastic sales propaganda. Failure to observe
thes.te. principles places the operator in a defensive
position. _ o

The user of machines also has some obligations to
fulfill. He should not blame the machines for failures
that rightly come from defects in his own organiza-
tion. Machines cannot load satisfactory tonnages if
they are not properly supplied with empty cars, work-



430

ing places or rated voltage. Face conveyors of nearly
all"types will have a brief life of service if the coal is
shot down onto them. Unless they are kept at some
distance from the face the cost for replacement parts
IS sure to be high. This may be satisfactory to the
operator, but in - broadcasting his experiences particu-
lars of operation should be “given. Prospective users
are accustomed to ask for trial installations and to
demand that the machines make good without any help.
Machines never become really successful until’ after
they are paid for, and the operator has become con-
vinced that he must make them succeed or suffer a loss.
He will then know he cannot shift his burden on the
manufacturer, .

Mining codes and company regulations, when, well
enforced, operate to reduce the “hazards of mining.
Beyond_this, many questions have to be settled by some
oné using his best judgment. The human element,
particularly when adequate supervision is not the rule
—and this applies to most hand-loadln? operations—
is able to defeat the safety efforts of stafe departments
and mine operators. To whatever extent it becomes
possible to ‘increase the man-day tonnage of under-
ground labor, the fatal accidents per million tons mined
will be progortlonatel decreased. The added hazard
which may be expected through closer grouplng of men
in concentrated workings should be neutralized by the
direct supervision thus”afforded.

Specialization Should Increase Safety

Another factor of safety is expected to result from
mechanization of mine operations. Nearly every man
employed underground will be a specialist In some line,
educafed to his job. As such he can be expected to take
better care of himself. o _

It is the duty of engln_eer_s to insist that safe equip-
ment be specified, and it is the obligation of mine
manaqrers to provide for its operation In a safe man-
ner. The United States Bureau of Mines defines in its
certificate of permissibility not only the limitations of
design but also the conditions of operation. Gears and
chains should be guarded, electric motors should be
enclosed, st,ra}/, currents should be traced and elimi-
nated, ventilation must be positive, supervision must
be adequate and intelligent. ~ . _

The operation of a coal mine is much like playing a
?ame of chess: rather, a simultaneous series of games.
n one game, the manager is matched with the require-
ments of his market, in another with his labor situa-
tion, in yet another with the physical conditions of his
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property. In each ,?ame he is dealing with an infinite
number of possibilifies with a limited number of vari-
ables. Of necessn% he must win each game. Mechan-
ical, loading may be a handicap in one game, but a
decided advantage in another one. To accept a handicap
in an easier game may be wise if that handicap is
turned to an advantage in the more difficult game.
The general use of mechanical loaders will yield some
results “of general advantage to the industry. Large
companle_s can dominate the field, because the coal
pirate will no longer be able to raid the market. The
destructive competition of low-wage fields in_the
natural markets of the higher-wage districts will be
somewhat neutralized, as the direct labor cost will rep-
resent a smaller fraction of the total cost of production.

Benefit to Those Who Arrive First

As there are now mechanical loaders that will oper-
ate successfully even under unfavorable conditions, the
mine operators who first see the light and follow the
pioneers will derive the greatest benefit_in decreased
costs of production and larger profits. The motto of
the average man is this: “Be not the first by which
the new are tried, nor yet the last to lay the old aside.”
Such operators will load their coal by mechanical means
only when the competition of their neighbors drives
them to it. The pioneering has been done. Who shall
dtemde'When we have advanced beyond the experimental
stage!

e cause of mechanical loading might seem, from
the foregoing discussion, to be beset with many diffi-
culties. "The importance of the pros and cons is not
always to be éudged by their number. The hig advan-
tage—cost reduction—is_sufficiently large to he almost
certain, if the en?meermg judgment is not at fault.
There are many other savings and advantages, known
as intangibles, “which are not always reflected inthe
direct costs, but which result eventually in additions
to net revenue. These may be merely mentioned.
Their importance will be readily apparent. .

Mechanical loading means “concentration of mine
workings; delivery of tonnage from one-quarter to one-
half of the present developed area; rapid development
and recovery in new properties, resulting in quicker,
therefore greater, returns from the original invest-
ment; saving in timber through the more rapid evacua-
tion from the territory being operated: savmgz in steel
rails, mine ties, trolley wire and bonds for the same
reason; possibility for better supervision and greater
safety for men arfd machinery.

Coal Is Cheapest for Heat Treatment of Metals

BITUMINOUS COAL at $5 per ton
NATURAL GAS at 25¢. per1,000 cu.ft.
FUEL OIL at 5c.8ergal.
ANTHRACITE COAL at$10ferton
NATURAL GAS at 40c. per 1,000 cu.ft.
#FUEL” GAS at 25¢. per 1,000 cu.ft.
FUEL OIL at 10c. per gaL

KEROSENE OIL at 10c. per gal.

QTY GAS at 50c. ger 1,000 cu.ft.

4 FUEL” GAS nt 50c. Her 1,000 cu.ft.
CITY GAS at 81 per 1,000 cu.ft.
ELECTRICITY at Ic. per kwrhr,
GASOLINE at 30c. per gal.
ELECTRICITY at 2c. per kw-hr.

ASSUMED THERMAL VALUE

$2.00 $3.00. $4.00 $5.00 ifc.00

Dollars per Million B.lu.
This chart, compiled by the W. S. Rockwell Co..of New York, i : i - .
RN e I e] Bl e i
metals. The chart covers the comparative cost at assumed uni Heartening [0 sbé Whata lead bituminous CSAl Was Gver all rivals
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pe Kept Free of Ice by Split

Of Air Passing Up It

Abandoned Old Slope in Coal for a Steeper Sloloe in Rock

That Saved Trackage to Tipple—Use Former S

ope as In-

take—New Road Reduces Height Coal Has to Be Hoisted
By Thomas Murphy

Master Mechanic [_lz\loosrlglhnw

Y MAKING a new slope in the roof rock, the
Northwestern Improvement Co. shortened its
haulage underground nearly half a mile and cut

" its surface haul almost three-quarters of a mile.
This gave a more permanent slope and one that had a
grade ‘more nearly in accord with that of its extension
within the coal bed. Moreover, it saved hoisting the
coal as high as was formerly the case, the top of the
new slope being 120 ft. lower than the top of the old
one. But the new slope was wet and icy in the winter
season, so 2i per cent of the air delivered to the mine
was allowed, in the winter manths, to pass back out
of the mine up the slope. This kept the roadway in
good working order. The old fan was kept in place
and could be run bly steam-driven  power e(i]mpment
provided the hydro-electric power-driven fan should be
closed down for lack of current.

The Northwestern ImBrovement Co. at present oper-
ates three mines in the Roslyn-Cle Elum field of Wash-
ington, all of which are equipped with modern hoists,
fans, and screenmq plants, and within the last year
have been thoroughly rock-dusted. _

This company’s No. 5 mine was_opened in 1904. The
original opening was a slope starting in the bed, where
the coal outcro%ped, in a shallow gulch on the moun-
tain side, and heading straight south down the pitch
which is approximately 20 deg. at this point.

The main slope has an average width of 12 ft. and
there is an airway and a manway on either side of
the slope. Levels were turned off the slope east and
west on_about 500-ft. centers and driven 1 deg. to_ the
raise. Rooms 20 ft. wide on 50-ft. centers were driven
straight up the pitch. The old slope was driven
dowr] 4,000 ft. whgre the Eighth West and Ninth East
Levels were turned.

Coal Beyond Slope Pitches 36 Deg.

It was then found that the pitch of the bed increased

to 36 deg. Diamond-drill borlngs disclosed the fact
that this pitch continued for 2,000 ft. further south
into a syncline. As all the coal had been worked out
above the Seventh Level and as the 4,000-ft. haul up
the old slope together with a 3,600-ft. Tocomotive haul
from the top of the slope to the tipple was too expensive
to operate, it was decided to drive a new slope on a
30-deg. 30-min. pitch_through the rock to the surface
from a point on the Eighth West Level 500 ft. west of
the old slope.
_ The slope was driven 7x14 ft. for a double track and
is 1,500 ft. long. An 800-hp. double-drum single-reduc-
ti°n geared hoist connected to a 2,300-volt slip-ring
motor was installed to provide transportation.

The accompanying rock airway 7x12 ft. was driven

ewa%. Improvement Co.,

on a 45_-de?. pitch. To provide ventilation a 6x7J-ft.,
double-inlet multi-vane fan, belted to a 75-hp. 2,300-volt
Induction motor, was erected.

In driving the new sIoPe through the sandstone
formation much_seepage water was encountered, but no
?_re,at guantlty in any one place. After the sIoP_e was
Inished it was found that the seepage, amounting to
about 25 gal. per minute, continued to” come in through
the roof, Sides and floor, This was no serious matterin
non-freezing weather—in fact it served a good purpose
for it kept'the slope damp. .

This locality being east of the Cascade mountains
there are usually two or three months of rather severe
weather in the winter, and much trouble is experienced
from the ice which forms on slopes when used as intake
alrwaﬁs. As the old sIoEe, Is being maintained to the
Eighth West Level as a third opening to this mine, as
required by the Washington state law, some air is taken
in that way, the quantity varying with the outside tem-
Perature, being more in"summer than in winter, as the
op of the old slope is 120 ft. higher than that of the
new one. o

As the fan was still in place at the mouth of the
old airway it was decided to force all the ventilating
current down the old slope during freezing weather.
This was accomplished bly olnenlng a crosscut between
the old airway and the ofd slope near the fan, bmldmg
a stopping in the airway just below the crosscut an
installing "a door in the ‘mouth of the old slope. Now
bg oBeratlng the old fan as a blower at 100-r.p.m,,
80,000 cu.ft. of air per minute is forced down the old

intenance. Cost,
owers Hoistin

. . ift
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$|0F9 onto the Ei?hth West Level whence 78,000 cu.ft.
is taken through the mine by the new fan acting as an
exhauster, the remainder, 2,000 cu.ft., passing up the
new slope to the outside.  Having been warmeéd Dy its
passage down the old slope it prevents ice from form-

|ngr on the ?ew Qne, . :
he  new fan is driven by an alternating-current
motor by purchased hydro-electric power, as ordinarily
N0 POWer IS ?enerated at either of the mines now being
operated by the Northwestern Improvement Co. in this
field. However, at No. 7 _mine, which is located about
one mile east of No. 5 mine, there is a 300-kw. Steam-
engine driven generator which is kept ready for emer-
Rlencg service at all times, consequently the old fan at
0. 5 mine has heen equipped with a 550-volt direct-
current motor, the idea being that in case the power
from hydro-electric sources fails the old fan motor can
be supplied with power from the steam-driven generator
at No. 7 mifie and ventilation in No. 5 mine be main-
tained, It having been found that with the new fan
shut down and the old fan running as.a blower, all the
change that is necessary to maintain ventilation is
to close the steel fire door at the mouth of the new
slope to keep the air from escaping at that point. The
air then travels through the mine in the same direction
as it does with the new fan running and passes out of
the mine through the new fan.

British Batter Charlging

Is Often Wastefu

With Celluloid Cases In Use It Is Dangerous To
Draw Current From Lighting Circuits Unless
Contacts Are Good and Leakage Prevented

By L. Fokes

Walton-on-Thames, England

MOST of the collieries in Great Britain have miners’
lamps which, of course, have to be charged daily.
The lamps are not, however, always charged in the
safest and most economical way. Lamp rooms are often
left in charge of more or less unskilled hands, yet the
need for careful and intelligent treatment is perhaps
more important than with many other forms of elec-
trical apparatus. _

Safety-lamp batteries usually are charged in batches
which are connected in series. A favorite method in
the British Isles is to make use of the electric lighting
supply, connecting the cells in series with a number of
lamps which act as a resistance. British mine man-
agers apparently seldom realize how wasteful of elec-
trical energy is this crude method of char mP batteries
and how dangerous is the practice with baftery cases
made, as is often the practice in Great Britain, of
celluloid, which is an inflammable material. _
_ The voltage employed for different systems of light-
ing varies considerably. In some instances, the pres-
sure may be as high as 250 volts. There is a distinct
danger of fire when charging cells on these higher
voltages. Some manufacturers have abandoned the use
of celluloid, but it is still widely employed for this
purpose. Cells of this kind, of course, require the most
careful treatment.

Quite mistaken ideas are prevalent as to the actual
effect of introducing a resistance in series with bat-
teries, which are to be charged from an electrical cir-
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cuit the voltage of which much exceeds that of the ce s
connected for charging. It is often imagined that lamps
or other forms of resistance reduce the volta?e. T ey
do nothing of the kind. They merely prevent the cuf-
rent exceeding a predetermined limit.” Take for examp e

Supply

Cells
¥ IFig.,1t—kSir|anteh,CparégjinglArrangemtent .

N ople mistakenly tnink .that, lamps O Qther resis g
it WO Vo T el v A
a simple arrangement as shown in Fig. 1. It will be
noted that the pressure of the supply 15 220 volts, and
twelve cells are connected for charging. The voltage
of the cells in series when first connected may De
between 20 and 24 volts. Obviously one or more 220-
volt lamps—if more than one they will be connected
in parallel—must be ﬂlaced in series with the cells, the
combined current of the lamps being equal to the char?-
ing current which may be assumed in this instance
be one ampere. _

Now the voltage necessary to pass this current
through the cells naturally must exceed that of the cells
themselves, and a voltmeter connected across them when
the current is passing might show 30 volts. If now
the voltmeter be connected across the lamps the readln_ﬂ
—assuming the wires have negll ible resistance—wi
be the difference between 30 and 220, that is, 190 volts.
Notwithstanding the fact that the pressure across the
cells is 30 volts with current fI_owmg,.a broken connec-
tion in the batch of cells as indicated in Fig. 2 not only
interrupts the current, but across the break there imme-
d|atelty exists the full supply voltage. It will thus be
seen that a bad contact will ?lve rise to arcing which
might generate sufficient heal in the cell terminals to
ignite the celluloid of one or both of the cells between
which the defective contact has occurred.

Fire Destroys Celluloid Cases

Further, if there is a complete break and the cell
cases and charging stand are dirty or covered with a
film of acid, the full pressure of 220 volts is sufficient
to cause surface leakage, and mang instances are on
record of the complete equipment Deing destroyed hy
fire originating from this cause. .

There are circumstances, of course, in which there is
no practical alternative to this method of charging. In
these cases the maximum of safety from fire can be
obtained only by insuring that all terminals and con-
tacts on charging stands are cleaned and secure. The
stands themselves should be free from dirt and acid.
A thin layer of fish oil will give effective protection
against such leakage. Still it is unwise to leave alto-
gether unattended cells that are being thus charged.

Norisit generally realized at British mines how ineffi-

0



March 25, 1926 COAL

cient is the ordinary method of charging batteries from
a lighting supply, “The distribution” of the power con-
sumed in_the Simple _charglnlg circuit of the type
described is shown In FII%._ 1. Now the power in watts
in a direct-current circuit is equal to_the product of the
voltage and the current p.assm%, Thus in Fig. 1 we
have a current of 1 amp. circulating through lamps and
cells. The voltage across the whole of the cells equals,
say, 30 volts as shown: therefore the actual power being
absorbed in chargllng the battery is 30 X 1= 30 wats.

Across the resistance forméd b% the lamps there
exists 220 — 30 = 190 volts and therefore the power
absorbed_in this part of the circuit is 190 X 1= 190
watts. ~Thus we see that for every single watt con-
sumed in charging the battery, morethan six watts are
wasted in the resistance.

On a similar circuit with the same number of cells
the proportion of power wasted remains the same
regardless tof the capacity of the cells and their charg-
Ing current.

qt may be argued that the whole of the energy might
be utilized in a 220-volt circuit by connecting In series,
where a large number of lamps “are employed, a suffi-
cient number to absorb the whole voltage and dispense
W|tht anything but a small resistance for minor adjust-
ments.

Fire Risk with Short Circuits

It would be extremely unsafe, however, for short
circuits would have serious results, and fire risks would
be extremely great. In general, it may be taken that
no single series of cells should contain so many units as
to re(iuwe in excess of about 50 volts equivalent to,
roughly, 18 cells. When a large number have to be
charge_d they should he connected in parallel groups
of 18 in series. For instance, in an installation where,
say, 250 cells are charged for each shift these would he
connected in 14 groups, and if each required a charging
current of 1 amp. the total current will be 14 amp.
_To charge these from 220-volt circuit under the con-
ditions specified would give a distribution of power
consumed in charﬁlng the cells and in the resistance
respectively as foflows: (1) In the cells 14 amp. X
50 = 700 watts. (2) In the resistance 14 amp. X 170
= 2,380 watts. In other words the actual charging
would consume per hour 0.7 kw.-hr., and would waste
2.38 kw.-hr. This does not appear much on the face of
it, but if this loss continues over say 4,000 hours a year
the loss would be important in these days when coal-
production costs have to be reduced to the minimum.
Undoubtedly the most efficient and in the long run
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the most economical method of charging miners’ elec-
tric safety lamp cells, is that customarg in the United
States and in some mines of Great Britain—by the

Supply
Lol swiet
I I Fuse
20\

/ Bre%&n\?ircuif
I- 15—

Cells "-Leakage between cells

roken..cann f'ig' Z_Reang%hDgfveleOIPssilr;le{? he current
ﬁmb (!(ror%s fngraaR Lne e (Atgflsts ﬁhe Fu\l Purprgﬁqx Wiaée 'M{HPQ
? f TRAES S el (% G réat Egmtaein.

e SN
" }]ul%?cﬁ] f; Fer§/ as are often use

use of the motor-generator set. Thus, if the supply
Is 220 volts, the set would be made up of a suitanle
motor to run on that voIta% coupled direct to a motor
glvmg a 50-volt current.  Where, say, 250 cells are to
e charged at once as in the case just considered, the
energy required to charge the cells was 700 watts.
If the"combined efficiency of dynamo and motor IS placed
at 70 per cent, the motor wodld take about a thousand
watts and, therefore, the power consumed in chargin
for say 4,000 hours would be 4,000 kw.-hr. as agains
9,520 kw.-hr. charging direct from the supﬁly In Series
with a resistance, or a saving of 5,520 kw.-nr. a year,

The depreciation on a motor-glenerator of this kind
would be ‘small, and its cost would be saved in two or
three years, depending on the cost of power. In addi-
tion the voltage would be that most suitable to the work
to be performed and even with celluloid battery cases
almost' complete security against fire. It should be
stated that with a motor-generator set similar to the
one described it is necessary to connect a rheostat in
the shunt field of the motor for requlatlng the speed
and in that Wa¥ the voltage generated b}/ the motor-
generator set. This is because a somewhat higher volt-
age is needed to maintain the full charging current
when the voltage of the cells begins to build up and
ogpo,ses that of the motor-generator set. This may he
obtained by slightly increasing the speed of the motor
generator.

Steel Cars Are Coming into Their Own in Phelps Dodge Corp. Mines

whichpp?rat?s a SHI? of highly modernized one at the left has.a capacity of 90.3 cu.ft. level full, and the
cars into ser\l?i%vevsgﬁd Opgé"tohas?aﬁgag?gpze&{ 5&?%§ir¥\'\§?ylf¥.pe&rﬁ§ ?nPgse.r %eatotn%hecur'{ght ;tspag(rf)]riﬁygg-?nfﬁm?gé“wjﬁﬁJ sV\fJ'rkl%gr%ldemrperes%r'
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Viewpoints of Our Readers

Coal Not a Suitable Agent
For Ice Removal

The editorial of March 4 on “Coal
as an Ice Remover” should cause no
undue excitement among city offi-
cials concerned with snow rémoval
for it has no real possibilities of use-
fulness, , _

Melting snow and ice by the appli-
cation of artificial heat with different
t?]/pes of devices seems to present
theoretical possibilities which never
have been realized in practice.

As a youngster | recall the elab-
orate snow melting apparatus at
Cooper Union, New York CI'%, way
back in the winters when Colonél
Waring was boss of the white wings.
Heat did melt the snow and ice, but
apparently it was cheaper and
quicker fo haul the material by
trucks to the waterfront and dump
it into the East River. Next season
the Colonel with his white uniform
and fiercely waxed mustachio told the
engineers "at New York University
about the unsatisfactory results of
tests on melting snow.

Many Unsuccessful Trials

Every time a big snowstorm blocks
traffic “and the newspapers reflect
public impatience with street-clean-
Ing methods, new devices and old
friends in new dresses take pot shots
at the impotent street cleaners try-
ing to beat pature in her own sphere
—not possible when the old lady is
on arampage. _

Melting snow with steam, gasoline
fuel oil, “electricity, hot water and
salt have heen tried time and again
but with little success in New York.
Salt is quite successfully used in
Great Britain but climatic conditions
are adverse in this countr)(,—our
storms are more frequent and Tiercer,
temperatures before and after the
storm are lower. Heat in various
forms of application is a favorite
?anacea,for ‘removing the snow as
ast as it falls.” _

In reference books snow is quoted
as weighing 5 to 12 Ib. per cubic
foot, but actually it weighs much
more, so it is not safe to base any
computations for heat treatment on
anything less than solid ice. Again
fresh snow is an excellent non-con-
ductor, of the air-cell type and the
specific heat as well a$ the latent

heat of Il(iuefactlon of a mound of
snow on the street may be quite
different from that of a’laboratory
sample.  Whether this is actually
true or not, the theory that it is
seems to agree with practical fail-
ures to remove snow exFedliloust
ﬁndt cheaply by the application of
eat.

Vaults Already Under Walk

Your suggestion about melting
snow on sidewalks looks reasonable,
casually considered, but apparently
would Trequire special and expensive
new tyBes of sidewalks because most
large "buildings in New York City
ajready utilize the space under the
sidewalk as vaults, many of which
are heated. Sidewalk vault covers of
steel supplied with heat from the
building do not seem to melt snow
and ice. There is something wrong
with the theory of meIth snow an
ice by means ‘of heat. [t does not
work“in practice. . .

[t would be interesting to deS|g]n
and estimate the cost 0 comﬁletey
_eqmppww two_ main thoroughfares
in'New York C|tY for removing snow
as fast as it fell. Better, however
start with an outlying street without
subways, water pipes, electric con-
duits, ~ telephone _ducts, pneumatic
tubes, sewers, fire-alarm signals,
etc., etc., and create a heat-conduct-
ing base and wearing surface for
the pavement. No, | do not mean to
be a joy killer—any possible im-
provement in speed and economy of
snow removal in congested city “dis-
tricts is worthy of englneermq
thought and action but snow remova
after all is more a matter of organ-
izing and ,manac{unfqn available forces
avd” equipment fthanofcreating

special apparatus for emergency
use—hardly ever justifiable econom-
ically or” practically for snow
removal.

New York City has drifted into
the habit of spending five or six
million dollars per snowstorm and
why not? The newspapers recently
quoted one of the District Attorney’s
staff as saying that half the Six
million was wasted or lost through
grafting.  Personally, I can hardly
credit this statement, but  itwas
published and nobody got “het uR”
Sgeeg the situation. “What’s the
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Having graduated from street
cleaning to mining, | must say that
the chances for éxpanding the coal
or salt markets for snow removal do
not seem to hbe bright, though
queerer thln?s have happened in this
odd world or ours.

). T. Fetherston,

Vice-president, Sterling Salt Co.

_Cuylerville, N. Y.

Commissioner of Street Cleaning

New York City 1914-1918

Trolley Installations Also
Have Upkeep Charges

| read with much interest the edi-
torial on “The Battery Locomotive,”
recently published 1n  Coal Age
and was greatly surprised to note
the statement that many battery-
equipped gathering locomotives were
being converted into cable-r.eel_t;{pe.
JIn"my judgment the editorial is
biased and not at all fair to the
builders of battery locomotives or to
the manufacturefs of storage bat-
teries, or even to the mining men
who would take the statement as
being one of fact. One would sup-
pose from what is said that the day
of the storage-battery locomotive in
coal mines “would 3Soon be past;
whereas the reverse is true, some of
the leading coal companies of the
country are doing away with trolley
and reel and cable equipment and olp-
erating so-called wireless mines. In
fact, such applications of hattery lo-
comotives are on the increase.

Battery Units Increasing

When the editorial remarks that
“many battery equipped gathering
locomotives afe being, converted to
the “cable-reel tyEe,” it misuses the
word “many.” “Let it be granted
that there are a few isolated cases.
What of that? The new equipment
by far outnumbers the equipment
bel_né; converted. | know of one
builder of storage-battery locomo-
tives who last year did more busi-
ness than in any year since 1920.

You state the major reason for the
change is the lump sum nature of
the upkeeP cost. I gather that you
mean battery replacements. Would
it not have been better to have gone
a step further and explained that b?/
S|de-steplp|ng the issue of the baf-
tery replacements, owners had bet-
ter ?0 slow or they would be jump-
ing from the frying pan into the fire,
as there are many daily operatl_nﬁ
costs which go hand in” hand wit
reel and cable and trolley equipment.
There is the constant ‘purchase of
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trolley-line material, bonds, the cost
of inStalling the latter and the daily
maintenance which this class of
feeder demands. We then have an
added expense of safeguarding the
trolley wire at all passmﬁ points
which, if not protected, will always
prove a great hazard to the em-
ploEyee.s. . .

minent electrical engineers have
made exhaustive tests and proved be-
yond doubt that storage-battery loco-
motives, from a power consumption
standpoint, are the most efficient
equipment ever designed for coal-
mine service. B% the use of trolley
locomotives we have in most fields
increased power bills and incurred a
maximum demand charge.  These
costs coupled with the purchases of
locomotive feeder cable, will ordi-
narily about equal the battery de-
preciation cost.

[s Cleanliness a New Virtue?

_ The editorial says that cleanliness
is the secret of low cost of battery
maintenance. Is not that the case
with all classes of equipment? Wh
?Ick on the battery? “As a matter of
act, a pail of water, a little soda and
fifteen minutes’ time, coupled with a
reasonable degree of horse sense, ap-
Plled each week will keep the bat-
eries clean. . .
Give the.batte_rﬁ locomotive suffi-
cient capacity with which to do its
work and | feel sure that in the ma-
{orlty of cases, it will win out over
he reel and cable equipment, if all
credits and charges are placed where
t eY should be.” One could go on
further and bring out many operat-
ing features of an economic nature
declarln(]q the advantages of storage-
battery Tocomotives over the reel and
cable ‘type, but to what end—they
have been hashed and re-hashed in
the ve_r;{ magazine that contains the
editorial | am cnﬂuzmg. .

In conclusion, | would say that it
has been m>( pleasure to operate fifty
storage-battery locomotives for the
past nine years and during that
Perlod this ‘equipment has been the
east of my troubles. Of course, the
depreciation of the batteries is taken
care of in a business-like lwar. Bat-
tery renewals are anticipated and
the” monthly depreciation costs al-
lowed, Why use UF the profits ob-
tained by the use of such equipment
for other purposes? Do the opera-
tors of reel and cable locomotives
wait two or three years to p?/ their
cable bills and maximum demand
charges? No, they pay for them
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monthly and any wide-awake op-
erator “will also “take care of the
monthly battery depreciation in the
same manner. | write this as an ex-
pression of my personal point of
view and not as being an official of
a coal company.
Joseph A. Long,
Electrical Engineer
Glen Carbon Coal Co.,
Glen Carbon, 111

Battery Locomotives
Increasing

The editorial appearing in _the
Feb. 11 issue of Coal Age entitled
“The B_atterg Locomotive,” in m
opinion is liable to be misunderstood.
The actual facts on the use of stor-
age battery locomotives, according
to figures which we have carefully

complled each year, have shown that P

there has been”a consistent increase
in such equipment and the num-
ber of battery locomotives in service
at the end of 1925 is 13 per cent
greater than the number in service

Y at the be?innmg of 1923, and, fur-

thermore there are more storage bat-
tery locomotives in use today fhan at
any time in the past. Tésts have
proved that they will gather in the
same time and under the same con-
ditions more tonnage than cable reel
locomotives and at”a lower cost.

Questions Substitution

During. the past year there have
been few instances, found by our staff,
of operators changing from battery-
locomotive haulage to another sys-
tem. If you know of any such in-
stance and will make a complete in-
vestigation you will no doubt find, as
we have, that the change is due
either to misapplication or to gross
neglect and abuse of the eqmi)me_nt,
which is certainly not a reflection
on the equipment itself.  There
have been a number of instances re-
ported of mining companies chang-
Ing from_reel motors to battery
motors. For instance, the Calumet
& Hecla Mining Co. recently changed
five reel gathering locomotives to
battery locomotives; the Valier Coal
Co. of Valier, 111, changed two reel
locomotives and we are informed
that they expect to change several
more before the end of the year.
Reports that we have received indi-
cate that more cable-reel motors are
being changed into battery motors
thanis the reverse.

Battery Manufacturer.

Philadelphia, Pa.
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Don’t Use Acetylene to Form
Cap of Safety Lamp

Your Feb. 11 issue of Coal Age
on page 233, contains, a short illus-
trated™ article describing an ap-
paratus to aid in training firebosses
In testlnq for gas. If méthane were
the gas to be used, the device and
the rdea could be heartily aPproved,
but the use of acetylene as the test-
ing medium introduces an unneces-
sar1y hazardous element.

he, ignition point of acetylene
and air 1s considerably lower "than
that of methane and air, the tem-
Eerature range being 760 to 824 deg.
ahr. for acetylene and 1,202 fo
1,382 deg. Fahr. for methane. More-
over, the oxyacetylene flame from 1
unjt by volume of acetylene and 1.7
units by volume of oxygen has a tem-
erature of 6,300 dég. Fahr., thus
constituting . one of the hottest
flames that is used in industry.

Acetylene Flame Passes Gauze

Under certain conditions, the
acetylene ?assmg throuﬂh,the, gauze
of the satety lamp will ignite and
will produce”a flame hot enough to
heat the gauze, which in turn will
ignite the gas outside the gauze but
within the ‘glass box, and an explo-
sion will folfow.

This is exactly what happened
when a professor ‘in one of our uni-
versities was demonstrating the prin-
ciple of the safety lamp in-a mixture
of acetylene and “air. The professor
was knocked down and slightly in-
ured, and the two observers ‘were

nocked across the room. The Pro-
fessor’s apparatus differed from that
described in Coal Age, in that a box
that had contained permissible ex-
plosives was used. small section
of ?Iass was introduced into one side
of the box for observation. The ex-
Ploswn occurred almost as soon as
he safe% lamp was placed in the
box, and the claim that the heat from
the lamp caused the nitroglycerin ab-
sorbed by the box to explode is not
worthy of serious consideration.

There will always be the hazard
that a violently explosive mixture of
acetylene and air may be present in
the glass chamber and the introduc-
tion "of the flame safety lamp is al-
most certain to ignite the mixture
with disastrous results to those in
the immediate vicinity.

R.E. Simpson,
Engineer.
The Travelers Insurance Co.,
Hartford, Conn.
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Underground
Operation

When Ventilation Stops, Temperature

Rises, Seams Expand and Emit Gas

Gas Gathers When Fan Is Run with One
Opening in Mine Closed—Steam Pipes
Cut Roof—Ribs Spall with Reduced Air

BQIruF' C. Comet

ssels, Belgium

_Many years ago, at the time of the
firedamp” investigations made in
Great Britain under the direction of
Henry Hall, Inspector of Mines, nu-
merous. experiments were made to
ascertain the influence of barometric
Pressure .on the emission of %as at
he working face,  With the idea of
creating an_ artificial atmosRhere n
a_certain mine, the intake shaft was
closed as tightly as possible by a
wooden platform “covered with tamped
clay. The fan, an exhaust one, was
kept running at its usual speed, thus
maintaining” unchanged the usual
water gage, which was 2.36 in.

After 7 hours, when the air cur-
rent had been so reduced that the
anemometer did no longer revolve
it was observed that the harometric
pressure in the mine was only 0,157
In. lower than when the proceedings
commenced. The emission of gas,
however, had increased_in the pro-
portion of 235 to 100. This increase
was considerably greater than the
investigators had ever had occasion
to observe in the same mine when
from natural causes, the mercury had
fallen to the point where it" was
brought artificially by the means de-
scribed above.

Not Due to Pressure Fall

It is evident that a factor, not
thought of at the time, added to the

That an increase of temperature
at the working face may result in
stimulating the emission of gas
would have seemed a bold assertion
a dozen years hack. But at the pres-
ent time, the idea is being accepted
by an ever-lncreasmﬁ number of en-
gineers who have Rhad occasion to
gain experience in the mining at
great depths of gaseous seams of
coal. The following arraY of proved
facts may convert others to the same
belief. Operators of deep mines well
know how variations in temperature
affect the cost of maintenance of
underground openings. Despite the
regulating effect of a deep intake
shaft, the air reaching the bottom
is_always warmer in summer than in
winter, causm? more falls of roof,
more caving of ribs, more swellings
of bottoms.

Heat Destroys Mine

In a deep mine | know well, in the
region west of Mons, Belﬂlum, the
cost of maintaining the haulways,
which are all in the intake, was Te-
duced in the proportion of 40 to 100
when electricity was substituted for
steam to_drive a certain underground
pump. The steam was sent from the
surface through a pipe placed in the
intake shaft,” This heated the air
going down into the mine, with dis-
astrous effects on the maintenance of

decrease in barometric pressure to the roads. That pipe is still there,
cause the large ‘increase in gas byt they use it only when electricity
emission observed by the British fails them.

!nve_stlgators. This factor, I am now
inclined to believe, was the marked
increase in _temPerature that must
have made itself felt in the mine,
espemallﬁ along the working faces,
due to the long interruption of the
ventilating current,

On every such occasion, there is a
prompt and marked increase in the
cost of keeping the roads in good
order. In other words, there is an

immediate return to the old condi-

tions. | might cite several other
similar cases. One will suffice. It
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must be noted here that, always,
when for_an?/ reason, there is ‘an
increase in the temperature_ of a
ming, all places affected by it bear
their share of the resulting trouble:
the strongly timbered “roadways
maintained through the gob and all
the other places, timbered or not,
driven in solid coal, or across the
measures from seam to seam,

It would certainly be a difficult
matter to explain scientifically Wh?/
an increase In temperature is fol-
lowed rapidly by an increase in
Strata pressure, but whatever the un-
known cause may be, its effect has,
Ior%ghsmcel been recognized.

e rapidity with which the effect
follows the cause is sometimes o
great that a short interruption of
ventilation mayr result in consider-
able damage. The fan must be kept
running at working-day speed on
Sundays and idle days when no one
Is occupied underground. = Even in
time of strike, ventilation must
be maintained in full, in order to
keep down the temperature of the
workings.

The following test made recently
for the benefit of a group of mining
students is not different from sim-
llar experiments made in the course
of every year for the same educa-
tional purpose. Nor does it reveal
conditions worse than in the major-
ity of the mines in the Mons region.

Less Air, More Gas

The current ventilating a 360-ft.
face was reduced, by short-circuiting,
from 6,300 to 840° cu.ft. a minute.
When the experiment began, little
gas was issuing from ‘the coal,
although the seam is one subject to
blowouts. The ﬁlace was quiet and
silent. In less than three hours, the
timbers began to crack and bend,
showing a eav¥ increase in strata
?ressure. The face became fissured
rom end to end. Gas was emitted
abundantly, making a noise like that
of running water. From time to
time, splinters of coal, some weigh-
ing. over a pound, were violently
projected into the gob back of the
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timbers. A student was painfully
cut on the head by one of those fly-
ing missiles.. Before the air current
was_short-circuited, a temperature
of 68.6 de?. F. had been observed
along the face. When the timbers
began to crack, the thermometer
showed 925 deg. F. Half an hour
later, just before ventilation was re-
established in full, the temperature
was 96.7 deg. F. _

One houf and twenty minutes
later, all was quiet again along the
face, although gas continued to ooze
in some abundance, but silently,
frorln the cracked and partly crushed,
coal,

This experiment shows clearly, |
believe, the mechanics of the heated
strata.  The _increase in tempera-
ture has no direct effect on the ?as
contained in the seam. It is the
increased movement of the strata
that causes the coal to act as it
does. The expansion of the seam
which, previously, was slow, perhaBs
unnoticeable, became accelerated by
the increased heat and that accelerd-
tion of seam expansion resulted in
an acceleration of gas emission, In

a previous article, one on gas blow-

outs (Coal Age of March 1, 1923),
| have shown what relation seam
expansion and gas emission have to
each other and why, the more rapid

and complete expansion or crush-

ing of a seam will be, more rapid
and complete the emission of gas
will also be.

Hazardous Way of Shooting
Coal Bottoms

In many mines the lifting of “coal
bottoms” “or “machine scrappings”
(the coal left under the machine cut)
IS assisted by the use of explosives.
Where this is the practice, holes are
often dug with a pick and in each of
these may be placed from one to two
sticks of dynamite, this char%( being

?_e.nerall}/ covered with slack. The
|r|n(r1 of thirty to forty shots con-
secufively in a single place is not
unusual.

Some permissible powders when
completeIX detonated in_a drillhole
produce 158 liters, or 5i cu.ft, of
carbon monoxide for each li-lb.
char%_e. Dynamite will produce sev-
eral times that c\uantlty of gas when
exploded in a hole dug’by a pick and
lightly covered. Such s_hootlnrg Is
scarcely to be differentiated from
what might be termed shooting in
the open. It is possible that 150 to
300 cu.ft. of carbon monoxide might
be produced in a single place by
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detonation at short intervals of the
number of shots mentioned. That
the concussion from dynamite shots
Is far greater than that produced b
black powder is known to be a fact.

Therefore, to a greater degree the
dust in the immediate vicinity is sus-
pended in the air. This combines
with a large volume of carbon
monoxide in" an explosive mixture
which under the circumstances. is
cocked and primed for an explosion.
When dynamite is fired it produces
more or less flame, so that it is in-
deed surprising that under the con-
ditions explosions do not occur with
greater frequency, particularly see-
ing that so many mines follow the
practices described.

Only If Rightly Used

In the opinion of the Bureau of
Mines permissible powder is per-
missible or safe only when properly
tamped with non-combustible  ma-
terial and completeh( detonated in_ a
drillhole. The shoo ,
in dug holes which are covered with

dust and slack is extremely dan-
: Where bottoms, or” scrap-
pings are lifted by shooting, the ex-

gerous.

plosive should be placed In holes
which are properly drilled and
tamped with clay.

Furthermore, "men should not be

permitted to break slate by dynamit-

Ing in the open. Instead Short holes
should be drilled in the slate and

ing of dynamite C
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these properly charged and stemmed,
which™ practice is Dbetter and safer

than shooting without confinement.

| know of two explosions which were

caused by what is termed “dobing

rock.” Thomas G. Hoye.
Huntington, W. Va.

Evecr)y Mine Should Build Its
vercasts to Standard

_Most mines_utilize much the same

kind of materials in the construction
of overcasts—hollow tile or brick
mortar, concrete, steel rails and
sometimes reinforcing wire megh.
But the design of overcasts varies
considerably. ~ More or. less uni-
formity of standardization in the
construction of overcasts should pre-
vail, for the duty of these air cross-
overs is the same in every mine
except for a difference in the volumes
of air which are handled. Here are
shown standard plans for the qver-
cast construction in_the mines of the
Northwestern Mining & Exchange
0. near Dubois, Pa. They are so
cIearIY, detailed as to require no ex-
planation. _

The value of standards is that
theY. prevent slovenly work by es-
tablishing a proper way to do eve,r?]/-
thln? by which actual accomplish-
ment can be tested. Most overcasts
need such a standard for as usua,llhl
built they do much to interfere wit
the passage of air through the mine
workings.
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Recordin
When

In our plant, sa¥s L. W. Cutler, in
Power, there are two 50-hp. motors,
which drive important ‘machines,
located where the room temperature
iIs 40 deg. C. (104 deg. F.) in the
summer and 21 deg. C. (70 deg. F.)
In the winter. These machinés are
rated at 50 deg. rise above room
temperature at full load and
uently are called upon to carry all
the overload safe!Y possible. In the
winter we have little trouble, but in
the summer it is evident that the

over-all temperature is at the break-

ing-down

point of the insulation.
The usual method of limiting

the

current to full load rating or & con-

servative overload, by means of fuses
or relays, could nof be used, since
the safe point would vary with the
outside temperature.

Since the temperature of the hot-
test part of the winding was the gov-
erning factor, we located
cially sha[)ed bulb of a recording
thermome
ators fo carry all the load the
needed at any time, so long as the
temperature did not exceed 85 deg.
C. &85 deg. F.). We located the
crucial point with glass laboratory

thermometers and 1t was not Dbé-

tween the ends of the coils, as the

fre-

the Spe-

er there and told the oper-
Yy cost of
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Practical Poir
For Electrical
And Mechanica

Thermometer Indicates
oad on Motor Is Safe

manufacturers suggested. The hot-
test point was in one of the exit
ventilation ducts in the center. Here
the thermometer bulb could be placed
in contact with a bar in the bottom
of a slot. The instrument makers
made a special bulb which was a nice
fit to the ventilation duct. As there
must be a limited relation between
the volume of the bulb and that of
the tube, we limited the length of the
tube to 3 in. so as to reduce the size
of the bulb. At that, the smallest
thermometer stuck out of the duct
about 1 in.

Cone Retains Hot Air

A cone coverin
fastened around the upper part of
the thermometer. Thus, the protrud-
mgi portion of the thermometer was
bathed in the hot air coming from all
three ducts.

Unfortunately, one of the motors
was burned out before the ther-
mometer was installed and the total
the repair must have been
$350. The accident has not been
repeated in three years, and | know
the motors have carried 40 per cent
overload at times. It is hard to
evaluate the increase in production,
due to the extra power available.

Recording
Equipment

The hottest point
was found to be in
a ventilation duct.
A special thermom-
eter was built to fit
it and a cone made
to protect the pro-
truding- end of the
instrument.  Tem-
ﬁ)erature is not al-
owed to exceed 185
deg-. F.

ters

three ducts was P
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Men

Spare Parts for Oil Immersed
Switches and Starters

After finding one plant of large
size without any oil circuit breaker
or starter partS worth considering,
and a much smaller one with a stoc
of repair parts large enough for the
larger plant and realizing that this
condition probably arises from a
lack of proper information more
than from any other reason, I will
here try to ‘give some plans for
checking up on spare parts and the
number-required. _ _
Some men do not realize the im-
ﬁortance of keepln?. spare parts on
and for even the Tittle oil switches
and starters. Many a time a delay
of several hours may be prevented
by having available small oil switch
arts that only cost a dollar or so,
each when the ‘delay might cost hun-
dreds of dollars, or at the rate of
hundreds of dollars per day.

Power plant breakers™ are not
opened often but they are opened
severe conditions,

under extremeI){
usually on overload, and nearly al-
ways with at least full load. As they
are not operated frequently no large
supply of fingers and contacts need
be kept on hand. The number of
switches in a plant that have the
same amperage capa_cltx should be
set down and each switch that is not
interchangeable with the others
should also be tabulated. Each indi-
vidual switch for 3-pole service
which is the type most used, should
have at least one spare wood connect-
|n? rod and from one to three mov-
able contacts, this number depending
on the size of the breaker and the
service to which it is put. Some com-
panies make switches that have the
movable contacts cast solid. In this
case it is well to supﬁly a full set of
these contacts, so that the burned
ones can be removed and be bmlt_ug
by the welding process, after whic
they mqu be ground down to tem-
plate, They mafy then be kept for
repair parts. Of course, breakers of
this type are intended for severe
service such as is encountered in
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rolling mills, ~All the stationary con-
tacts ?,enerally burn or pit about the
same fime and consequently need re-
newal almost simultaneously. The
contact fingers are fitted with
springs that deteriorate and these,
of course, must not be heated by
welding. The number of fingers re-
quired “for individual switches gen-
erally amount to a full set. It s a
good idea to keep a few contact
screws and bolts on hand in case any
should be broken. From one to three
porcelain bushings may also be kept
on hand but these are seldom needed
exce?t in lightning cases. Lightning
bursts bushings ~ quite  frequently
especially those used in connection
with large transformers.

Where a number of switches are
of the same amperage capacity the
number of repair parts carried per
switch may be materially reduced.
One complete set of contacts and
two or three wood connecting rods
will suffice for several switches. Of
course such switches should be ex-
amined at least every three months.

Inspect Switches Monthly

Power plant switches should be in-
spected about once a month and con

tacts that are burned should be filed :

down while any that are badly dam-
aged should be replaced, or rémoved
and smoothed up with a mill file. The
condition of the oil in the breakers
has a great deal to do with the burn-
ing, of contacts. Dirty oil increases
arcing materially. Oil"in low-voltage
breakers can be strained through a
clean muslin cloth and used over
again, but that »employed in high
voltage breakers (above 600 volts)
should be filtered if used a second
time. Some companies put in new
oil every once in awhile and use the
old for” lubricating slow speed line
shafts and small mill bearings. How-
ever, this oil has only small”lubricat-
ing value.

Oil-immersed auto-starters
erally have more contacts than the
average switch.
tacts as a rule pit and burn oftener
than do the running contacts. In
one manufacturer’s equipment the
movable contacts are usually of the
segment type. These segments are
fastened by small taﬂered -head
screws, a supplg of which should be
kept on hand, because they have to
carry the current and burn so badly
that 'they are hard to loosen or
tl%hten when replacing contacts. A
full set of movable contacts also
should be kept on hand a$ well as
several fingers.

gen-
The starting con-
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The Westinghouse companﬁ
veloping a starter that has t
contact_trouble of any
seen. This is the type “A 2 starter.”
With a pushing, Ttolling effect, the
contacts on this device give little
trouble. A few spare contacts will
suffice for this starter, and the bolts
that hold the contacts never burn.
Each new part as it arrives should
be tagged with the nameplate read-
ing of the breaker to which it is
adapted as well as the number of
breakers of this t%pe operated and
the circuits that they control. This
facilitates repairs. It is advisable

s de-
e least

also to keep a record of parts used on P

switches and the dates when they
were installed.
o Gradr N. Emerson.
Birmingham, Ala.

ScraPJ Gasoline Locomotive
sed to Advantage

During the last three or four years
much e(impment has heen scrapped
and,reP aced by machines of more
efficient type. This, of course, was
due to the urge for lower operatlng
cost; and the same urge has cause
many companies to utilize parts
which previously had been thrown
into the scrapheap. , _

The accompanying illustration
shows how the Empire mine of the
De Bardeleben Coal Co., Empire,
Ala., utilized an old 7-ton ?asolme
locomotive by installing electrical in
the place of the internal combustion
equment. Two 28-hp. motors, with
sln%e-reductlon gears, were mounted
in the old frame. ,

Excegt for the sandbox it would
hardly )
tive is a “half breed.” This box is
made from a short piece of 10-in.
standard pipe. The bottom and top

_Gasoline Equipment Replaced

"

. t a
(\}eo Tiras® r2d Pl?egyﬁ st ﬁFnsd

t
When an additjqnal locomotive was ne
8t|etEeenEaénO%|re Wa) mine o\f qtoﬂ:

ofine locOmoti

that | have |

e suslpected that the locomo-
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plates are secured in place by elec-
ric weld, The valve rod works in
oles in the centers of these ﬂl_ates.
The men at the mine are |fghly
pleased with the performance of the
ocomotive and rate it as one of the
best in their fleet.

Alabama Mine Uses Neat
Hanger for Wires

For telephone lines inside mines,
bare wire seems to he used more
widely than insulated, A disadvan-
tage “of usm% two bare wires, as
compared with an insulated twisted
air, is that twice the number of
Insulators are required and likewise
twice as many holes must be drilled

_ in.rod.
forc lain linob
- diameter
7 SYPrRStE ¢ bol

Th_S%Jpportf fhor Tele%hoir]]e er?s
IS 0 nome:-maae nanger .tor Sup-
oo Bt TR ol
unless some form of multiple hanger
Is adopted. ,

The accompanying sketch shows
the arrangement “used in the Mulga
mine of the Woodward Iron Co.
Mulga, Ala, The hanger is fastened
in the mine roof and the wires
carried on grooved knobs. The S-in.
rod forming the center support is
flattened at'the lower end and a hole
drilled through the flattened portion
for the |-in." insulator bolt. ~ When
available, scrap pipe is used to make
the spacing bushings. The _hanger Is
neat, inexpensive and serviceable.

bg Electric Motors
28-hp. 2

M0 B0 waSOEnVO(!te . th}eegovtgr%
E\/eret Eienﬁovep sto sahcgw the msié)e arrans%e-
meént. "~ Single-reduction gearing” Is used.
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Comprehensive Program Arranged
For American Mining Congress and

Machrnery Exposition at Cincinnati
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Personal

J Q. Colley has heen appointed super-
intendent of the Flat Creek Drvrsron 0.
the . Alabama . By- Producta }t
mrnm 0 eratorﬁ succeeding Edmu d

Ewin rank House, former superin-
tendent of the Porter Coal Co.,, at

Porter Mine, has been made superin
tendent op the Ala%ama By- Prdpdeucts

E‘f ed at ortng ﬁ by John
ytledge. W, C. Paxton gen ap-
pointed” superintendent for the State ol
Alabama at Banper Mines, of the
Alabama By-Products Corp., where
convict labor’is employed.

M. Cha IIn well-known coal

operator of Morgantown, W. Va., who

nas. Just returned from a six weggé

business sorourn rn Fl orrda has decl

to locate in Florida and en%age In the

Mntractmrlr and construction “business.
r. Chapfin has Iong been identified

with the Cha lin, Co ieries Co.
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Production
And the Market

Union Fields Move to Meet Non-Union Competition
In New Coal Year; Contracting Lags

The labor situation again has assumed a commanding
osition in the bituminous coal trade of the countrY.
hat and the indifferent success attending the attempts
of producers to hurry contract renewals far overshadow
the superficial developments in spot trading as the coal
year draws to a close.
Ing to_distinguish them from the season-end changes
and minor upsets of other years.

The labor situation is pressing forward on two sep-

arate fronts. In I[llinois and Indiana interest centers
about the pro?ram of certain large producers to sell
non-union western Kentucky coal in markets in which
they have heretofore put tonna%e from their own mines.
This movement, initiated by the Peabody Coal Co., s,
it seems, to be followed by two other—and possibly
more—well-known operators in Illinois and Indiana.
In this change of front, the operators in question
are_duplicating”a policy followed by certain producers
in Ohio and Pennsylvania, who haveé tried to meet non-
union competition by becoming non-union operators or

sales agents.  Ohio, "however, is now tgomg a step fur-
0

ther and is revwma the .campallgn to force a downward
revision of the Jacksonville scale. Unless this is done,
the union is warned, there will be further indefinite
suspensions at union operations.

Fight Shy of Contracts

While these struggles are in the formulative stages,
producers elsewhere are redoubling their efforts to per-
suade consumers to renew contracts. Some business
notably that of the Norfolk & Western, has been closed
at approximately last year’s basis. For the most part,
however, buyers are pursum% their traditional policy
of waiting. In the East they have been fortified in this

4 11 B252 9 BE06 BEOYTA J1 1805 18 150229 5 2 1996 3 1) 2431 7 491 28 51219062 9 1023806 130007 6 B 207 -Visaﬁ?”- eﬁciseg\ stcfeeéa%rgggghze%sn%bél o1 Qe
Apr hjﬁay RE : g%pt. BoeLT (g, B S g gl %5@6 G2 inthe o year

July 1£ﬁgq

These developments have noth-

campaign by the large tonnage of slack available while
demand for bituminous lump and egg was heavy and
by the distress tonnage seeking a purchaser aftér the
anthracite strike ended. _

A suspicion that some of the canny purchasing agents
have been further improving their Posmon by buying
up low-priced coal at the mines is srengthened by the
roduction estimates for the week ended March 13.
he total output that week, according to the Bureau
of Mines, was 10,691,000 net tons, an_increase of 231,-
00 tons over the preceding week. This was the first
check in the decline which set in two months ago.

Prices Well Stabilized?

On the whole, the price situation appears to be fairly
well stabilized—particularly in the Middle West. Pool
quotations along the Atlantic seaboard also are. less
wobbly than a féw weeks ago. This degree of stabiliza-
tion 1§, probably due to the fact that in" most cases spot

uotations have sunk as low as possible with safety to
the seller. Coal Age Index of spot bituminous prices
gg 0I\élarch 22 was 167 and the corresponding price was

Anthracite demand is broadening. Production the
second week of the month totaled 1,966,000 net tons, as
compared with the pre-strike average of 1,825,000 tons.
Chestnut still leads in popularity, with stove and eg%
contending for second place. Pea also enkoys a qoo
demand, which is made more apparent by the fact that
the mines have no storage piles to draw on to fill orders.
~ The Connellsville coke market is featureless. There
is little call for spot furnace coke and less disposition
to hurry into the negotiation of second quarter con-
tracts. “Foundry coke has been in moderate demand.

Estimates of Production
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Current Quotations, British Coal, f.0.b.
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