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Susquehanna Number
T h i s  i s s u e  o f C oal A ge, describing the 

operations o f  the Susquehanna Collieries Co., 
is the tw elfth  in a series o f Annual M odel- 
M ining Num bers and the third issue in the 
series to feature an anthracite operation. Con
sideration o f  the achievements o f a company 
such as Susquehanna seems particularly appro
priate at this time, since they emphasize both  
the spirit o f  progress which is transforming the 
coal industry to m eet present-day conditions 
and the developm ent o f a sound policy o f con
tinuous m odernization.

Modernization and Prosperity
S t a g n a t i o n  in the capital goods in

dustries, where current sales volume approxi
mates only 20 per cent o f  1929 figures, is acting  
as a brake on sound recovery o f all commercial 
enterprise. T h is brake would be released if in
dustry generally w ould go forward at this time 
with the many improvements in plant facilities 
which have been ignored or postponed during 
the past three years. Adoption o f such a 
m odernization program  would have beneficial 
repercussions throughout industry and trade 
from the mine to the corner grocer}7 store.

Business in the mass will subscribe unhesi
tatingly to this thesis, just as in the mass it will 
indorse other broad, fundamental plans for the 
general good. H ard-boiled management o f  
individual industries, however, will not under
write acceptance o f this program by direct 
action and participation unless such manage
ment can see reasonable promise o f direct bene
fits. Coal-mine executives, for example, are 
not going to make new capital expenditures 
from purely altruistic motives.

T his fact is frankly recognized by the re

cently organized national Com m ittee on Indus
trial Rehabilitation, which, w'ithout bunk or 
ballyhoo, is campaigning to accelerate the pur
chase o f capital goods. W hile creation o f  
additional em ployment to relieve the present 
national emergency is the goal, the com mittee 
seeks its objective by convincing the individual 
business man that his participation will be 
profitable. T h e appeal carries w eight as no 
other would, because m odernization that does 
not yield a profit is capital waste.

W hy Modernize Now?
I n  s t u d y i n g  the necessity for modern

ization, shrewd management inevitably must 
consider certain basic trends which vitally affect 
the future stability7 o f  business, w hether it be 
mining coal or manufacturing w idgets. Since 
1929, there has been a tremendous deflation  
in capital values in industrial enterprises, but 
the destruction o f  physical capacity for produc
tion has not kept pace with this capital liquida
tion. Indications o f  a genuine revival in busi
ness w ill bring back a swarm o f optimistic 
marginal producers who can be eliminated only 
by price com petition.

T o  contem plate the establishm ent o f  some 
o f the slaughter-house quotations o f  today as 
the future maximum prices o f  coal would be 
tragic indeed: to entertain the hope, however, 
that price levels again will approach the aver
ages o f  the war and post-war boom periods 
would be futile. Internal com petition from  un
digested and indigestible capacity and external 
com petition from oil and gas destroy such rosy  
expectations. Only the plants that fo llow  a 
program o f continuous m odernization to lower  
costs can long survive this dual com petition.

T he producer or the manufacturer w ho  
thinks he can outsm art’ his m odernized com
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petitor by progressive w age reductions is build
ing his future on treacherous sands. Readjust
ments to rem ove com petitive inequalities can
not be avoided. But, in the long run, wage 
levels must m ove upward because the wage 
,arner as a group is the biggest customer 
American industry has, and without increasing 
consumption there can be no increasing pro
duction. Producers burdened with the high 
cost o f  obsolescent equipment will be crushed 
between rising wages and low prices.

M odernization has many aspects —  all 
dynamic. W hether the immediate job prove 
to be one o f com plete scrapping o f existing 
equipment or methods, the addition o f a single 
machine or the revision o f one operating prac
tice, wise managem ent will reach its decision 
only after an intensive analysis o f every phase 
of plant production and distribution, and begin 
modernization where the need appears greatest. 
Frequently m odernization in one department 
highlights weaknesses in other departments and 
so points the way to the next step.

N o  study o f the problem is ever finished, 
because managerial skill and inventive genius 
are constantly uncovering new roads to profit. 
T he fact that it is the plants that stand out 
from their com petitors in methods and equip
ment that are always the first to welcome fur
ther improvement is eloquent o f the profit 
possibilities o f change. Only the plants which 
expect to be out o f business soon can afford 
the luxury o f not m odernizing.

Sanity in Progress
T h e r e  is no general pattern for mod

ernization. T he fundamental principles re
main unchanged, but their application in each 
case must be adapted to the specific needs o f the 
individual organization. T his is clearly shown 
in the history o f the Susquehanna Collieries 
Co., where slavish imitation o f the“Joneses” 
has been eschewed for a careful analysis o f  
those particular points which, by modernization, 
would lead to greatest profit. Other operations 
might find major economies in other directions, 
but Susquehanna chose those lines which best 
answer its needs for cost reduction. Each sec
tion o f  each mine has been diagnosed and its 
problems studied to find just what changes 
would effect the greatest reduction in cost 
under the conditions that section presented.

Looking back over its long and eventful past, 
the Susquehanna Collieries, the Lytle Coal Co., 
and their distinguished forbears have many 
claims to leadership. T hey introduced electric 
haulage wherever desirable. T hey developed  
gangways in solid rock. T hey divided their 
coal gangways into sections where to maintain 
them o f length proved likely to be difficult or 
dangerous. T hey were early in their intro
duction o f  turbines and alternating current. 
T hey were the first to pulverize their coal for 
burning, thus utilizing reserves o f potential 
fuel too fine for sale on the market. T hey  
also were among the leaders in mechanical 
loading.

T hough mechanization could not be general, 
no opportunity to use loading mechanization  
where suited was overlooked. In every depart
ment one finds sanity in progress rather than 
progress for its own sake, or progress adopted  
because other mines or other companies had 
found it advantageous under ruling conditions 
o f another character than theirs. A live to the 
importance o f experiment, the history o f the 
Susquehanna C ollieries has rarely been marked 
by experiments that proved abortive. T he  
record is one which can be studied -with profit 
by both anthracite and bituminous operators.

Master or Slave?
D o w n  i n  G e o r g i a , before the Civil 

W ar, U ncle N o e l worried him self into an early 
grave trying to support 1,800 slaves, o f whom  
only 500 were able-bodied bucks capable of 
doing a full day’s work on the huge plantation. 
An intensely human Southern gentlem an, he 
was unwilling to sell his superannuated or non
productive slaves to buyers less kindly than 
him self, and the suggestion that “ M a ssa ” N oel 
free them and turn them  loose to sh ift for them
selves left the slaves panic-stricken.

T o o  many mine owners today are in the same 
predicament as U ncle N o e l —  without Uncle 
N o e l’s humane justification for his inaction, be
cause the superannuated slaves that are devour
ing the substance o f these operators are not 
creatures o f  flesh and blood but obsolete equip
ment. A lthough continued use o f this old 
equipment is daily burdening them with heavy 
costs which wipe out all chances o f a reasonable 
profit, they still cling to it with a passion fatal 
to healthy net earnings.



HIGHLIGHTS
+  In Susquehanna History

WH E N  the M. A, H anna Co. in
terests, o f Cleveland, Ohio, o r
ganized the Susquehanna Col

lieries Co. in 1917 and purchased the 
anthracite operations of the Susque
hanna Coal Co., a subsidiary of the 
Pennsylvania Railroad Co., the new cor
poration and its affiliate, the Lytle Coal 
Co., came into control of anthracite 
properties whose history stretched back 
to the early days of m ining and trans
portation in three of the four m ajor 
hard-coal fields.

The Nanticokc and Glen Lyon oper
ations, originally owned by the Susque
hanna Coal Co., are in the region which 
saw the birth  of the industry. It was 
near W ilkes-B arre, ten miles from Nan- 
ticoke, that the Indians mined anthra
cite as early as 1/42, and it was in this 
part of the W yom ing Valley that Abijah 
and John Smith opened a mine early in 
the nineteenth century, shipping 55 tons 
of coal by boat down the Susquehanna 
River to Columbia in 180/. Nobody 
would buy their coal, but the next year, 
following Judge Fell’s practical demon
stration of the combustion of anthra
cite in an open grate, the Smiths made 
several more shipments to Columbia 
and sent masons with the coal to con
struct fireplaces and show consumers 
how to use the new fuel. By 1812, the 
market had so widened that the Smiths 
were able to ship “stone coal” via 
Havre de Grace, Md., to New York. 
The enterprising brothers continued in 
the infant industry until 1826, and their 
pioneering efforts were a spur to others 
entering the field.

The seams worked by the Smiths ap
parently w ere known as fa r back as 
1774, for Obadiah Gore, Jr., the Wilkes- 
Barre blacksmith who used anthracite in 
his forge as early as 1769, in a letter to 
the proprietors of the Susquehanna Co., 
May 16, 1774, declared that there was “a 
large quantity of good stone coals” in 
the H arvey lands, which were pur
chased by the Susquehanna Coal Co. 
nearly 100 years later.

Although the presence of coal near 
Shamokin and M ahanoy City, in the 
W estern Middle field, where the Penn
sylvania, Richards and W illiam Penn 
collieries arc located, was marked on 
Schul’s map of 1770, discovery of 
anthracite around Shamokin is credited 
to Isaac Tomlinson, who began to use it

in his forge in 1810. F irs t coal from 
the Shamokin district was taken to m ar
ket by a 14-year boy, John Thompson, 
who mined a two-horse load on Quaker 
Run and sold it to a shoemaker in Sun- 
bury for $5. The first shipment on a 
commercial scale took place in 1826, 
when coal was floated down the Susque
hanna River to Columbia.

W hile coal from the Southern field,

Map of Anthracite Fields, Showing Properties of the Susquehanna 
Collieries Co.
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where the Lytle colliery of the Lytle 
Coal Co. is located, did not come into 
use for a quarter of a century afte r its 
employment in the Wyoming' Valley, 
credit for the first introduction of an
thracite to the outside world goes to 
W illiam M orris, of Pottsville, who took 
a  wagon load to Philadelphia in 1800, 
but was unable to sell it. Col. George 
Shoemaker, also of Pottsville, made the 
second attem pt to introduce anthracite 
in the Philadelphia m arket in 1812. De
spite sharp criticism for attem pting to 
palm off worthless “black stones,” he 
succeeded in dem onstrating how an th ra
cite could be burned successfully in the 
rolling mill of Mellon & Bishop and 
the wire mill of W hite & H azard. Col. 
Shoemaker’s efforts drove the opening 
wedge in the industrial market, and 
the Mellon & Bishop and W hite & 
H azard incidents presaged the first use 
of anthracite for steam generation in 
Thompson’s rolling mill, Phoenixville, 
in 1825, its use on the Hudson River 
ferryboats in 1836, and the first experi
ments in the firing of steam locomotives 
on the Beaver Meadow R.R. in 1836.

By 1830, the cheapness, cleanliness, 
smokelessness, and relatively higher effi
ciency of anthracite boomed the demand 
to  such heights that operators of those 
days found it difficult to supply the de
mand. A rush for anthracite proper
ties ensued, bringing about the pressing 
question of transportation. E arly  ship
ments, following the flow of the streams,

had been largely to the Philadelphia dis
trict and adjacent regions, with occa
sional cargoes to tidew ater transsh ip
ment points. But the uncertainty of nav
igating the frequently turbulent streams 
soon turned people to canals, which 
offered slack-water transportation free 
from the usual stream hazards. M ost of 
the key canals in the region, including 
the Schuylkill River, Lehigh, Delaware 
and Hudson, M orris, Pennsylvania and 
Delaware Division waterways, were pro
posed and completed between 1800 and 
1830. As the canals, in a great many 
cases, could not be brought to the mines 
themselves, some intermediate transpor
tation link was necessary, and the early 
railroads, using animals for motive 
power, sprang into being.

The initial shipment of coal from  the 
Lvkens Valley, where the Susquehanna 
Collieries Co. now operates the Short 
Mountain and W illiamstown collieries, 
was made in 1836, seven years after the 
first survey for a  railroad from Millers- 
burg. The track consisted of light tim 
bers, topped by ¿ x lj- in . strap iron. 
Horses drew the coal to M illersburg, 
where it was loaded into flats, taken 
across the Susquehanna River, and 
shipped by canal. The first steam loco
motive, the “Lykens Valley,” appeared in 
1848, the year the Franklin Coal Co. be
gan operations. Coal from the Short 
Mountain and W illiamstown collieries 
of the Susquehanna Collieries Co. still is 
sold as Franklin anthracite.

Steam railroad transportation devel
oped rapidly afte r the historic trip  of 
the “S tourbridge L ion” in 1829, and 
within a space of a few years forced the 
reconstruction of a number of canals to 
enable them to compete more effectively. 
This reconstruction, however, could not 
save the day, although the Susquehanna 
Coal Co. continued to ship by canal from 
Nanticoke until early in the present cen
tury.

The rise of the railroads brought 
about the early form ation of the Penn
sylvania R.R., which, like most of the 
original carriers, depended to a consid
erable extent on transportation of an
thracite for its revenues. To safeguard 
their traffic, the roads not organized as 
subsidiaries to or direct affiliates of ex
isting mining companies began to take 
over control of coal lands and operating 
properties. Following this precedent, 
the Pennsylvania acquired control of the 
M ineral R.R. & M ining Co. (1864) : 
Susquehanna Coal Co. (1869); Summit 
Branch R.R. Co. (1876) ; and the Lytle 
Coal Co. (1891). The Summit Branch 
R.R. Co. later acquired control of the 
Summit Branch M ining Co., and the 
latter took over the Lvkens Valley Coal 
Co.

T he M ineral R.R. & Mining Co., 
shortly a fte r 1870, took over the Cam
eron colliery (opened in 1840 and no" 
leased to another company) and the 
Luke F idler colliery (abandoned). Boti 
of these were in the Shamokin district.

Pennsylvania Colliery, Shamokin
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N o . 7 Colliery, N anticoke N o . 6 Colliery, Glen Lyon

Richards Colliery, M t. Carmel
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In  1878, the Union Coal Co. was organ
ized, leasing lands from  th? Mineral 
R.R. & M ining Co. The Union Coal 
Co. started a number of operations in 
the Shamokin region, including the pres
ent Pennsylvania and Richards collieries 
and several others now abandoned. The 
Union Coal Co. gave up its lease in 1903, 
and from that time on its properties 
were operated by the Susquehanna Coal 
Co. as agent for the M ineral R.R. & 
Mining Co.

The P ittston R.R. & Coal Co., char
tered in 1869, changed its name to the 
Susquehanna Coal Co. a few months 
after its incorporation. This company, 
however, was not the first to bear that 
corporate name, as early records of de
velopment in the W yom ing Valley men
tion the form ation of the Susquehanna 
Coal Co., a lim ited partnership, to dig 
and transport stone coal from Pennsyl
vania to New Y ork or other proper m ar
kets. A  map of the company’s holdings 
included lands earlier owned by Obadiah 
Gore, J r . Apparently, the original Sus
quehanna company went out of existence 
in the depression following the W ar of 
1812, though no. record remains.

Tw o-thirds of the stock of the Susque
hanna Coal Co. o f 1869 was owned by 
the Pennsylvania R2R.., and the remain
der by the Pennsylvania Canal Co. In 
making purchases in accordance with 
the terms of its charter, the Susque
hanna company secured the old Lee, or 
Broderick, mines. These were originally

-History
opened by W ashington Lee, who shipped
1,000 tons of anthracite down the Sus
quehanna River to Baltimore in 1820.

Between the date when the Lee mines 
were purchased and the opening of canal 
navigation, the Susquehanna Coal Co. 
mined and stocked 1,191 mine cars of 
lump, 790 cars of fines, and 2,110 cars 
of mixed coal. Sizes apparently were 
little changed from those prevailingly 
shipped from the same operations in 
1855, when coal was prepared by pound
ing it through bars with a hammer, 
after which it was passed over screens 
to produce lump. A  small breaker roll 
was installed in the original Lee breaker 
between 1858 and 1863. In 1874, how
ever, the Susquehanna Coal Co. was 
m arketing lump, steamboat, broken, egg, 
stove, chestnut and pea. No. 1 buck
wheat was added to the list in 1884, and 
No. 2 buckwheat in 1886.

The present W illiam Penn colliery, 
which was opened by S. E . Griscom & 
Co. in 1864, was leased by the Susque
hanna Coal Co. from the G irard Estate 
in 1899.

Present operations of the Lytle col
liery of the Lytle Coal Co., taken over 
by the Pennsylvania R.R. in 1891, are 
largely in what is known as the Lytle 
tract, near Minersville and Pottsvillc. 
The colliery also works to some extent 
the old Wolf? Creek and M anhattan 
tracts, the scene of operations before 
1844, when Gideon Bast built w hat prob
ably was the forerunner of the present

anthracite breaker. Bast’s breaker was 
located a t Wolff Creek, and employed a 
system of rolls, patented by Joseph B at
ten, Philadelphia, for breaking the coal. 
The original Batten equipment con
sisted of cast-iron rollers with project
ing teeth, and while roll design and con
struction have been improved since his 
day, the principle is still the same.

For many years after the Pennsyl
vania R.R. acquired control of its 
various anthracite properties, they were 
operated as entirely separate organ
izations. I t was not until 1885 that 
the management of the various com
panies was centralized in W ilkes-Barre, 
with Irving Ariel S tearns as general 
manager. Even so, the different oper
ating companies retained their separate 
corporate identities until they were pur
chased by the Susquehanna Collieries 
Co. in 1917.

Present properties of the Susque
hanna Collieries Co. and the Lytle Coal 
Co., embracing eight collieries operat
ing fee and leased coal lands totaling 
16,269 acres, are the outgrowth of a 
long history of acquisition of coal lands 
and development, operation and aban
donment of collieries, culm inating in the 
assemblage of a group of operating 
properties stripped for action in today’s 
competitive markets. W hat these prop
erties are doing to meet present-day de
mands on management, operating and 
sales policies is told in the following 
pages.

W illiam  Penn Colliery, Shenandoah Lytle Colliery, M inersville

W illiam stow n Colliery, W illiamstown Short M ountain Colliery, Lykens



MANAGEMENT
+  A t  Susquehanna Collieries

MA N A G E M E N T  at the Susque
hanna Collieries Co. is one which 
embraces the delegation of au

thority among six separate operating 
units, with control by a headquarters 
staff. In all large companies, o f course, 
regardless o f their respective theories 
of management, will be found both staff 
and line officials. Such companies differ 
only in the degree in which their author
ity has been centralized in the hands of 
a dominating staff. The division of 
companies into line organizations like 
the Susquehanna Collieries Co. and into 
staff organizations o f  which there are 
many models is. a f te r  all is said, only 
relative.

Some companies have a large staff of 
experts in all the several lines o f engi
neering technique, who practically direct 
every detail of the operations a t all the 
various mines which the company owns. 
Local, o r line, authority in such mines 
is limited to following the express rules 
k id  down by the staff. W hile, w ith 
such an organization, there is. and m ust 
be. some responsibility in the local m an
agement. it is strictly 'lim ited. The staff 
feels that if it does not have a  rule 
regulating every action and does not 
torecast every unfavorable circum 
stance. it lacks prescience and fails of 
its duty. Any initiative in the line offi
cials, on the other hand, is likelv to  be 
regarCvV. as a motion o f lack o f confi
dence in the judgm ent o f  the staff offi
c ia ls .  h. veu lacking this attitude on the 
part o f the staff, the line officials in such 
companies are discouraged from  deviat- 
u g a aatr s breaotn from  the "Thus and 
thus" o f higher authority.

in  consequence, the local superinten
dent and his assistants fee! thev a re  pro
vided w ith  a  "perfect alibi" if  the min
ing co «  be too high, if production falls, 
it the yield o f  prepared sizes per ton A 
mw\ or labor troubles d isrupt operation, 
i  he plans a re  not theirs, and the failure 
rests no; on there, but ots the planners. 
They realize tha t they are  rated, at least 
as ta r  as their immediate superiors a re  
ccr.cemec. on thetr nnquesiictiittg and

James Prendergast, President

C. A. Gibbons. General Manager

undeytanRg compliance with the rules 
laid down for their guidance rather than 
on thetr success in the handling o f the 
neim.

W ith the Susquehanna Collieries Co., 
on the other hand, effort is made (a) 
to break down such defenses by dele
gating  authority to the colliery super
intendents, each in his own bailiwick, 
holding them strictly responsible for 
costs; also ( b ) to save the expense of 
employing a  staff of experts who, when 
employed, usually are so busy traveling 
from  mine to mine that they can give 
only cursory study to details at the many 
and widely scattered mines under their 
control. I t is recognized that the inter
position of the authority  of such staff 
officers m ust inevitably cause delays in 
execution because of the many places 
a t which their investigations and deci
sions are simultaneously in demand.

However, no company with many 
mines can entirely escape the necessity 
o f providing staff officials, no matter 
how competent the local officials may be. 
The advantage of coordination would 
be lost, equipment could not be moved 
from  place to place, and experience 
would be localized a t the mine at which 
it was gained. M oreover, no superin
tendent has quite so well balanced a 
mind that he is equally expert in design, 
construction, electricity, ventilation, 
mine layout, steam raising and pumping, 
to mention only a few of his duties.

Consequently, a small staff is main
tained by the Susquehanna Collieries 
Co. headquarters a t Xanticoke—the 
general manager, who, of course, is in 
charge o f both staff and line officials; 
an assistant to  the general manager, who 
is also purchasing ag e n t: a chief engi
neer; an electrical engineer; a super
visor o f safety  and compensation; and 
a chief coal inspector, all of whom 
report directly to the general manager. 
Development and operation are in the 
hands of the colliery superintendents, 
who also report to the general manager, 
but if  equipment has to be moved, such 
m atters come up to the chief engineer 
and the electrical engineer. They trans
fer equipment from  mine to mine and 
make provision fo r movements of 
equipment even w ith in  any mine, and, 
if they cannot see eye for eye with the 
colliery superintendent, the general
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E. B. Worthington, Chief Engineer C. K. Gloman, Assistant to the C. H. Matthews, Electrical Engineer
General Manager

and close supervision o f the general 
manager and his staff.

Such men have to be capable, and, in 
general, m ining engineers of experience 
have been chosen fo r these responsibil
ities. Care is taken to see that they 
have a progressive spirit and minds so 
trained that they will not leap a t con
clusions, but rather will m arshal all the 
facts and base their conclusions on 
them. But. even this is recognized as 
insufficient. There also must be a  driv
ing incentive to excel. The Susque-

the depths of the mine to die office at 
Cleveland, Ohio.

I f  thej- make an  expensive improve
ment, they are kept in constant mind o f  
it by an increase in the interest, replace
ment and depreciation charges. This 
keeps them from regarding everything 
as "velvet tha t is not covered by the 
two items, labor and supplies. Thus 
the collier}- superintendents, fortified by 
these confidential statements, take u n 
consciously the executive viewpoint. I t 
becomes their responsibility to  keep 
their units "in  black ink." They know 
without question whether the ir particu
lar operation is an asset o r  a  debit—

manager—if lie has not already dis
cussed the m atter— comes into confer
ence and decides the point. In all mat
ters, he is the final arbiter.

Colliery superintendents have their 
own mining and mechanical engineers 
to prepare plans, make estimates and 
survey mines. They also have their 
own clerical force to prepare payrolls, 
pay the men. and keep cost accounts 
and records.

Subject to the general manager, they 
hire their own w orking force, act with 
others in tax  cases and make their own 
local sales. Even w here large" expendi
tures have to be made, the plans and 
designs are  made by them and their 
engineers, so th a t they are responsible 
in a large m easure for the effectiveness 
and economy of these undertakings. All 
colliery plans, however, are first dis
cussed with the general m anager and 
his staff and, before execution, must be 
approved by the form er. The actual 
operation of the mines, the ir perma
nent organization, and output are under 
the control of the colliery superinten
dents. yet always ?ubject to the intimate

Organization Chart,

hanna collieries have so many and such 
varied problems that comparisons as to  
m ining costs and labor quotas a re  not 
so illuminating as with companies with 
mines having more uniform  conditions. 
Nevertheless, the costs o f each mine 
are made known to all of the colliery 
superintendents for comparison. I f  any 
costs are out o f line, they must be ready 
to explain why, not only to  headquar
ters but. what is far more im portant, to 
themselves. They are informed as to 
their costs, not as to  labor and supplies 
only but as to all overhead charges from

Susquehanna Collieries Co.

one to  be kept in operation o r  discon
tinued.

Payrolls are. o f course, prepared at 
the several mines twice monthly, and 
from these is evolved monthly a  d istrib
uted cost statement which is forwarded 
to the general m anager for distribution 
to  the president and secretary o r  the 
company. The la tte r prepares a gen
eral analysis, which is sent to  the presi
dent and general manager, and av the 
latter sent to th e  six  co il:try  supertH- 
tendents. They can see, and so  can she 
general manager, i f  they  a re  out o f line 
—so high as to  raise the cost o f  coal 
unduly or so low in places as to  jeop
ardize future prediction . I s  these 
cases, each colliery superintendent must 
ju stify  his costs. Development costs 
that a re  out of line m ust be defends*J 
by producing a  forecast' o f  fu tu re needs, 
fo r  every mine has soca a  forecast, the 
preparation o f  which falls on the  col
liery superintendent and the colliery 
engineer.

Traveling auditors, one fo r  the «St- 
side and one fo r inside operations, test 
the details o f  ail colliery records—-in e  
books, yardage records, payrolls, etc.— 
and report to  all concerned. A  daily 
report of ho ist and shipments is  m ade 
a t Xaudooke froca telephonic advice».

'J i 'c c  f>s$f3i2j



MINING METHODS
+  A t  Susquehanna Collieries

ONI'-, might estimate the degree 
of contortion of a coal field by 
the number of its folds and faults, 

and describe contortion as g rea t when 
the folds are many and shallow ; an
other might regard  sharpness of folding 
and depth of basin as a measure of con
tortion.

Judged according to the first point 
of view, the Lykens Valley basin, in 
which may be found only Willkimstown 
and Short Mountain of the Susquehanna 
Colleries Co, and Brookside of the 
Philadelphia & Reading Coal & Iron  
Co., is the least contorted of all the 
basins. It has a single profound sharp 
synclinal fold which lies in the northern  
and shorter of the tw o im portant “ fish
tail basins” that extend across the line 
from Schuylkill into D auphin County 
toward Dauphin and M illersburg, re 
spectively (see map on p. 351). It is 
the profundity of these synclinal folds 
that has protected the coal from  erosion.

W illiamstown and Lykens lie in the 
valley of W iconisco Creek, in which, in
deed, there is no coal. T he great svn- 
eline in which the Lykens and Short 
M ountain mines are located lies to the 
north over a mountain and is roughly 
bisected by Bear Creek Valley. The 
two WiUiamsiowu shafts are located on 
opposite sides of Bear Creek. No. 1 be
ing on the northern, slope of the syn- 
elina! and No. 3 on the southern  slope. 
No, I has Seen tem porarily abandoned. 
No. 3 still has many years of usefulness.

Bear Creek was so steep that to  build 
a railroad up its bed was out of the 
quest txm. Consequently. front their 
oenstractior. both shafts have been ap- 
urcached front the W iconisco Valley by 
a tunnel driven through th e  rock and 
5.TV ft, long. Lhns the breaker and 
main butldtttgs arc located in the W tco- 
ttisco o r ly k e n s  Valley, ana the mines 
in  the valley of B ear Crock, a  relatively 
smaller depression in the sa-r-tv.t of a 
lofty raocntaim

this single-track tunnel passes 
thtocgh scvtd treasures of the IMttsville 
Ccnglct-.vrato Serves ami 1 over Fre- 
.hvtive Coal M easures, am i needs, ac- 
vordittgly, be: little timbering. “he

portal has about eighty semicircular 
steel arches. A t the far end, a switch 
leads off along a Skidmore level to the 
shaft, the cars not being hoisted to the 
surface.

T he collar of No. 2 shaft at W illiam s
town colliery is a t an elevation above sea 
level of 1,317.5 ft. Its bottom landing 
is 2S1.3 ft. below sea level. No. 10 slope, 
which is driven off the bottom landing, 
has its first level 500 ft. below the sea 
level. H ere the roof gives little trouble, 
but has been provided with steel sets, 
especially in that part of the tunnel 
near the slope. To support the root, 
wood sets were first used, and they func
tioned until they began to rot. Thus 
they took up the initial settlement, which, 
apparently, was not great.

Steel sets were then erected, w ith 
their posts suspended above the floor. 
Concrete was run in forms under and 
around the posts, a few inches of wood 
being laid under the posts to allow for 
roof settlement. H-sections, 71 ft. long, 
were used for posts and I-beam girders 
for collars, the lagging being of 40-lb. 
per yard steel rail. This form of sup

port seems to have given entire satis
faction, doubtless because the gangway 
is in solid rock of unusual strength.

In  the unsupported parts of the tun
nel, the roof apparently w eathers a  little 
in course of time and gradually arches 
to a height from 2 to 3 ft, above the 
driven cross-section, but in places it has 
been found advisable to use a coating 
of gunite about ■£ in. thick, which has 
prevented further weathering. When 
the roof in these tunnels gives way, it 
bumps. Some sand falls; sometimes as 
much as two bucketfuls. T hereafter the 
roof breaks and falls, form ing an arch 
which is not high and stands well there
after.

A  different condition is confronted 
where the north tunnel reaches the lower 
bench of the Mammoth, known as No. 9, 
bed, and a  gangway is driven in the 
coal. As the seam pitches consistently 
at an angle of 85 deg., coal forms the 
roof of the gangway. T he footwall is 
sandstone and the hanging wall is the 
sandy slate rock which lies between the 
low er and middle members of the Mam
moth, 5 ft. of which is excavated to 
make gangway width, the coal bed be
ing only 7 ft. thick and not wide enough 
to accommodate a full-sized roadway.

Fig. 1—How Breasts Are Normally Driven. Ventilated and 
Made Safe in Lykens Division



W. B. Geise, Superintendent, 
Short Mountain Collierv

H ere, heavy 12-in. round white oak 
timbers a re  used for posts and caps, set 
at 5-ft- centers. Tw o iorepoles are used, 
one on either side of the gangway. The 
forepoles, as  they are  driven forward, 
are covered by 1-in. smooth white oak 
boards, called locally “sh ingles/’ which 
extend clear across th e  opening.

A fter the fron t set has been placed, 
always close tsp to  d ie  coal face, a  lag
ging of poles is laid under the shingles 
for the protection of the gangway. Lag
ging usually is  placed also behind the 
timbers. In  alm ost all cases the coal is 
mined by picks an d  bars, usually without 
shooting, and always w ithout mechan
ical cutting, th e  holes for shooting be
ing drilled by  jackham m rrs.

Coal is dug  off the face of the gang
way and loaded into cars. A  parting 
3 it. from  the  footwail an d  the  reck from 
the hanging wall a re  also loaded with 
the coaL to  be removed la ter in 'the 
breaker. Sometimes th e  face is lightly 
shot, no t so much to  dislodge the coal 
as to  shake it and release the  gas. which 
often causes bumps and makes the coal 
Sy off s i«  t a g .  Sometimes as ranch as 
two cars of coal w iS be bumped o n  the 
end of the gangw ay by gas pressure, 
but dust is never discharged, as it is is

the coal bursts of B ritish Columbia and 
Scotland. T he sides, being in rock, do 
not bump but occasionally slab off, g iv
ing heavy side pressure.

I f  the coal is left unmined fo r any 
length of time, this tendency to  fly is 
exhausted, and the face is said to  be
come “dead," the coal not being in any 
way physically affected by the draining 
off of the pent-up gas. The Mammoth 
bed consists here, as elsewhere, of 
conchoidal coal with little evidence of 
stratification. Breasts a re  driven up 
the coal bed, but a  description of these 
is left till later.

All the development of Xo, 9  bed is 
provided by level rode tunnel- driven 
from the gangways in  the Middle Split 
of the Mammoth, which is known lo
cally as the Xo. 9 j  bed. It is found 
necessary, fo r  safer.- and permanence, 
to haul coal and ventilate the w orkings 
either through tunnels in  solid rock or 
through gangw ay; driven in a  thir. scant 
which is not being  weakened by any 
mining other ritan that necessary for 
gangway extension. T his Xo. 9y bed, 
w ith its 2S fa. o f coal, w ell performs 
this ancillary purpose fo r bed Xo. 9. It 
lies about 125 ft. fro— that bed. the sep
ara ting  strata being sandy slate and 
sandstone. The few  inches or coal in 
the bed makes the construction of the 
gangw ay less expensare than It w orld 
be if i t  had to  be made in  solid rock.

By means -of these gangways, driven 
mainly in  undisturbed measures, the bed 
shat is  being mined, and  consequently 
is in  danger of collapse and sure to  be 
kept w ith d im eu iy  ;r¡ conchaos £or haul
age, can be divided into sam ites. In  
case of movement and resultant danger, 
the men can retreat to  the gangway? in 
Xo. 9y bed. where they wi~ be in safety. 
Objection m ight be ra t se t that the upper 
bed is in danger o f corinpse because the 
bed btaow i t  is worked, b a t th s i  risk 
is only apparent, fo r w bñe geologicariy 

Bottom Sprit—as boat a re  o c  
i t  deg.—che Middle Sprit is 

d o c  th e  L ow er
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acore  Ins 
a  ¿hoe «sí 
rea.iv not
SgKt sane or stoe m s  si 
measures a re  tnted. i t  is pots I 
f a n  one bed to  the trrir 
driving o f planes.

R, A .  H cd iza d , fc p e r ic S B o ie s t, 
W íllÍ2iu«cn»w C o íJ íítj

Xo. 2  bed of the Lykens VaSey meas
ures, known as t i e  “ B ig L ykens/’ is 
9  ft. d  i n  thick and Las a  roof o f con
glom erate w ithout any intervening slate. 
I t  is a  rem arkably ¿¡tan coal bed. con
tain ing sess than 1 per cent o f removable 
refuse. T he interval between the two 
Lykens Vabey seams is -Late. T he 
Low er Lykens Valley bed, o r  Xo. !, it 
2  to  15 S - thick a n t  i t  t r o u t s  out w ith 
X o. 2. These Lykena Variey beds are 
sectk.rniliz.ed by rock isssatSs driven in 
the P c tts riS e  Conglomérate a t  a  poem 
geologically about 159 f t  under there. A t 
every 3 9 9 -ít úmerraí, a  tunnel is ess 
across to  the Lykens Y a le y  seasni and. 
a t every 4,099 ft— tu rn e!•. a re  driven a t  
rig h t angles to  th e  basin a t ta r  as th e  
Mamsasafb bed.

In  bom  the  Lyket* Variey bed? and 
in the  low er sprit o f the  i la s tu a z h , 
breasts are driven 159 to  279 5 - up the 
patch. -srhh the  upper lev-i a t  the ch 

e f  the breast before th a t goal ss reached 
and  p u t a  stop to  fu rthe r eases rior. ec 
the  working. T h e  b re a s t  a re  c r iv s t  
a t  51- -.t 5 5 f t .  tenner;. det.eoi.etr or the 
pOKtdon of the tim ber seta. A t  t i e  p res

ara! gas t e s t  to  cause t i e  coal it. 
th e  gangw ay podar to  run , it á í impoc-

: i  ftsggscg O a l  face r-.r üów.óug. LjSas* B rm k v
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F.. Y. Randall, Superintendent, 
Lytle Colliery

tan t that the opening for the chute be 
made narrow. Hence it is not possible 
to provide room for a manway along
side the chute near the opening, so a 
separate crosscut is made between the 
chute openings for the passage of the 
men.

A 50-t't. pillar is left above the gang
way and a 6-ft. airway is provided 
connecting the breasts. Above this 
monkey heading, or airway, breasts are 
widened to 24 ft., including mamvays 
3 ft. on either side, w ith a box in the 
center which is filled with coal as the 
place advances, excess coal being re
moved in the usual m anner so as to 
maintain a  bed of coal or “gob,” on 
which the men stand and work.

- S U S Q U E H A N N A  C O L L I E R I E S  C O .

M an-catchers, devices first introduced 
by the Susquehanna Collieries Co., are 
placed at each “heading.” These are 
wing projections outside of the box 
which catch falling coal and become 
filled, so that, should a man fall down 
the manway, the man-catcher would 
arrest the fall and he would slide into 
the “heading.” Should the breast have 
reached up to the “heading” above, the 
fall would be extremely severe, the drop 
being about 60 ft. and, although cush
ioned, would be of doubtful value; but 
betweenwhiles the fall would be much 
less, and the man-catchers have proved 
to be quite helpful in reducing fatalities.
W ithout them, the men might fall to the 
bottom of the manway, with results 
that could not fail to be fatal.

If the coal on one side of the face 
begins to free itself and “run,” tim bers
are set against the face and lagged if 
necessary. By removing the lagging 
in places, the coal can be mined across 
—say, from left to right—and retim 
bered as the advance proceeds. On 
reaching the right rib the coal is mined 
from right to left, tim bering and lag
ging being provided as progress is made. 
This goes on till solid coal is found. If, 
however, the coal persistently runs and 
is dangerous, driving of the place is 
discontinued, the face is drilled and 
then shot from the gangway, w ith the 
result that the place runs itself clear, 
probably bringing both pillars with it.

There are many instances, however, 
where the coal proves ready to run from 
the very beginning of operations. In 
such cases, the breasts are driven up 
only about 30 ft. above the airway, and 
wing “headings,” or “slant chutes,” 
from adjacent chutes are driven to meet
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Fig. 3—Three Sections From 
a Rock Tunnel. One Sec
tion Driving Breasts, O ne. 
Drawing Pillars, One Remov
ing Stumps. Note Method of 
Tapping Upper Level to Free 

Water
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W. W. Williams, Superintendent, 
Shamokin Division

each other, so as to leave a stump above 
the airw ay and a long continuous face 
extending over two or more breast open
ings. The face is then shot heavily 
from the gangway, starting a “ run" 
which brings down thousands of tons of 
coal, the place widening out to unknown 
widths and usually .continuing up to the 
next level. Sonic breasts are being 
driven up and some continuous faces, 
such as described, have been known to 
deliver as much as 3,000 tons before the 
coal ceased to flow.

Every little while the coal will clog in 
the chute with timber, large coal and 
roof refuse, and a man with a bar will 
have to sta rt it running again. But 
a fte r the coal has ceased to run, no effort 
can safely be made to start it again or to 
see if it has cleared out the face and 
pillars. The coal is then marked on 
the map as extracted, and the breast 
abandoned. If the unmined coal in the 
breast does not run and the breast is 
driven its full length, the coal in the 
chute is allowed to run out at the gate, 
or, in mining lingo, the “ run is pulled.” 
The breast then stands until the retreat, 
when the pillar is drilled from top to 
bottom and shots are fired all at one 
time, starting  the coal running. I t is 
then w ithdrawn through the gate at 
the foot of the chute. Later, the stumps 
are mined and the gangways abandoned.

As stated, the gangways are section- 
alized into 800-ft. lengths. W hen a sec-
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tion is started, it is customary to drive 
up three groups of standard breasts in 
coal that does not run, until a point is 
reached near the upper level. The men 
in one of the outer rooms then cau
tiously drive a  slant chute up into the 
level above, to release any w ater that 
may have accumulated in that level.

One group of breasts is driven near 
the tunnel, one near the middle of the 
section and one at the far end. Three 
breasts are driven instead of one, so that 
the men shooting the end of the slant 
chute can do so from the most remote of 
the three breasts and so will escape the 
flood of w ater that the shots may re
lease. The rock crosscut from the rock 
tunnel serves as intake airw ay and 
w aterway for the section as well as a 
means of ingress of empties and of 
egress for loaded cars. W ork is so 
scheduled that one section is driving 
breasts, another robbing pillars and a 
th ird  w ithdraw ing stumps. In  this way 
production is kept normal at all times.

Asphvxiations are likely to be caused 
by coal falling in manways and blocking

cause side pressure 011 the beds being 
worked.

Short M ountain coal seams run quite 
freely and they lie as regularly as in 
W illiamstown. As the mines go down, 
the coal runs more readily in both col
lieries, which is not a disadvantage. 
U ncertain running of the coal makes 
m ining and planning difficult. There 
are two large slip faults, both seeming 
to be due to a breaking of the measures, 
caused by the pressure of the basins on 
the unyielding bottom. One has an 
overlap of 900 ft. However, it is in 
the upper measures that the greatest 
contortion occurs. In a rock tunnel the 
Prim rose, or No. 11, bed, owing to four 
breaks, is encountered seven times near 
the bottom of its basin.

As the Short M ountain shaft was 
sunk near Bear Creek at an elevation 
of only 897.1 ft. above the sea, it soon 
reaches an extremely low level. The 
depth of the shaft to the bottom, or F ifth  
Level, is 1.590.1 ft., making the eleva
tion at this level — 693.0 ft. The bot
tom of the sump is 50 ft. lower. The
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Fig. 4—Cross Section, Lykens Valley Basin at Williamstown

the airw ay. To avoid such accidents 
men are not allowed to shoot the coal 
from a blind “heading” or from the top 
“heading,” even though holed through. 
They must go down at least to the next 
lower “heading” to fire their shots. 
Every m iner carries a Koehler safety 
lamp as well as an electric lamp.

Thus far, difficulties of m ining have 
not increased with increased depth. The 
pressure on the bottom of the basin must 
be prodigious because of its depth and 
its almost knifelike term ination; but, as 
the wedge is supported w ithout apparent 
movement at its base, there is little to

Ninth Level in No. 9 slope is 1,291.6 ft. 
and below sea level and the N inth Level 
in No. 12 slope is — 1,270 ft. No other 
workings in the anthracite region go 
to so low a level, though some may be 
deeper as measured from the collar of 
the shaft. F a r greater depths than 
these will be reached later.

W hen, in 1836, the Franklin  Coal Co. 
commenced operation, it drove tunnels 
into the mountain until the coal beds 
were reached, gangways then being 
driven in the coal, which frequently 
“squeezed.” Later, slopes from the sur
face were sunk in the bed and, from

these, levels were driven for the re
moval of the coal. As the gangways 
extended, an immense quantity of tim ber 
had to be used for new construction 
and replacements. These practices w ere 
continued until 1912, when a shaft was 
sunk, at Short Mountain, in the foot- 
wall, with landings at each of the old 
levels.

In the development of this shaft, it 
was noted that the tunnels held up well 
in the rock strata. As a result, a rock 
gangway was located about 250 ft. under 
the Mammoth bed. Cross tunnels were 
driven at 1,000-ft. intervals to the bed, 
and the level was thus sectionalized. 
Because of the presence of slip faults, 
many falls of rock occurred. Such places 
were timbered, but the cost of such tim 
bering was found to be neglibile as 
compared w ith that where the gangways 
were driven in the coal. W hen the 
gangways had been advanced about 
2,000 ft., the same procedure was fol
lowed on lower levels. In 1922, sim ilar 
methods w ere introduced at W illiam s
town, a gangway being driven 125 ft. 
south of the lower bench of the M am
moth.

W hether Short M ountain originated 
the practice of driving rock gangways 
is not quite clear. Certain it is tha t its 
officials devised the method for them 
selves as a means of meeting the diffi
culties confronting them. Today, how
ever, the practice is widespread.

To aid in the w ork of driving these 
rock tunnels, four Sullivan scraper 
mucking machines have been introduced, 
which drag the rock as a gardener’s 
hoe drags soil. The rock thus dragged 
is led up a portable inclined gantry, 
from which it drops into a car. This 
machine was described in Coal A ge, 
April, 1930, pp. 208-209.

Lytle colliery, which, like W illiam s
town and Short M ountain, is in the 
Southern field, but 19 miles to the east, 
being near M inersville, only 6 miles 
from Pottsville and in the County of 
Schuylkill, is still w ithin the area where 
little of the coal is suited to direct me
chanical loading and where runs of 
coal from the unmined seam are to be 
expected, at least in certain of the beds.

Much of the coal near the tops of the 
synclines, which would have been suited 
to mechanical loading and conveying, 
was mined in earlier years when these 
more modern methods were, as yet, not 
dreamed of. Most of what remains is



in steep pitches, where the coal will 
slide on plates or w ithout them. For 
this reason there has thus far been no 
mechanical loading.

Only the softer coals run  at Lytle 
colliery. They may be found in all parts 
of the measures. Principal among the 
running seams are the Big Diamond, 
Prim rose, W hite Ash (Top Split of 
M ammoth) and Skidmore. Though 
running is more likely to occur with 
depth, the Big Diamond, which is no
where over 1,000 ft. deep, will run at 
quite shallow depths. Thus, a  gangway 
where the breast pillars were believed 
to have been completely drawn, was 
filled up by a rush of coal.

Old maps showed the pillars had been 
removed, but one cannot rely on these, 
or indeed on any map, because it was 
customary to regard coal as having been 
removed when it had run to such an 
extent as to close up the openings and 
make further mining difficult. Even 
today, ju st w hat coal a rush has removed 
cannot be definitely determined.

In this instance, as it is thought that
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in a degree free. The wedge rests on 
the coal at its point, bringing an im
mense weight upon it, so tha t the coal 
at the bottom of the basin is under such 
inordinate weight that it cannot be re
moved, at least by present-day methods. 
Deep as it is, that depth does not sug
gest the pressure to which the coal in 
the bottom of the basin is subjected, for 
that coal must support not only the rock 
and coal immediately over it but almost 
all of the wedge-shaped cross-section 
that lies teetering above it.

The W hite Ash, or Top Split of the 
Mammoth, also tends to run, and here 
in one place it was realized that pillars 
could not be mined by driving long skips 
up the sides of them, nor could they be 
safely and completely mined by split
ting them from end to end at a single 
operation from the airw ay up, so a  coun
ter has been driven and the pillars are 
being split up from the level of the 
counter. T hat done, the lower end of 
the pillars will be split from the airway 
up. By this means it is expected that 
all the coal will be recovered.

- S U S Q U E H A N N A  C O L L I E R I I

A t this colliery the Mammoth seam 
is split into two seams but retains much 
of the thickness that has made that bed 
so famous. The Top Split of the Mam
moth is 12 ft. 9 in. thick, and the Lower 
Split on the east of the property is 
50 ft. thick and on the west 25 ft. thick. 
Such a thick bed is difficult to mine, and, 
as in other properties, it has been sub
jected to several separate minings.

F irs t it was developed by breasts, 
then the pillars were removed, but 
neither the breasts nor the pillars re 
covered any large proportion of the bed. 
So in some cases the Mammoth has been 
mined in four stages: first mining, pil
lar draw ing and two m inings by rock 
chutes from  rock gangways in the Skid
more ; but even this in places has not 
exhausted the bed.

The Skidmore here is a sizable bed 
varying from 24 to 53 in. Consequently 
the “rock” gangways are sometimes 
mainly in coal. The rock interval be
tween the Mammoth and the Skidmore 
is also of favorable thickness, about 20 
ft., varying from 12 to 35 ft. Rock-
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Fig. 5—Cross-Section of Coal Measures at No. 7 Colliery, Nanticoke

the running of the coal probably did not 
extend far up the breasts, a  counter will 
be driven across them and an attem pt 
will be made to remove w hat coal re 
mains. In  this counter, a small buggy 
will be used that will have a capacity of 
25 cu.ft., or about one-fourth of a  no r
mal coal car. Because of the runs, curls, 
rolls and slip faults in the basin, oper
ation of this seam, the Big Diamond, 
is quite difficult, and it may be necessary 
to put a rock tunnel below part of it and 
to  sectionalize it so as to reduce m ain
tenance charges.

Leading among running beds is the 
Prim rose, the coal of which is slippy 
and slithery. The P rim rose will run 
even in the breast. In  some cases it 
will run into the gangways and airways, 
leaving a solid pillar up on the pitch. 
H ere and there on the lift will be a 
breast, the pillars of which have not 
run at all, or have not run much, and 
by tim bering such a breast wall it is 
possible to reach coal that will not run, 
drive a counter through it, and thus 
recover coal that has not run.

A  sharp basin with the coal partly 
removed is a wedee with sides that are

Another bed in the Lytle colliery that 
runs freely is the Skidmore. This seam 
in one section was found to be only 
about 6 in. below the Black H eath. 
Only a few hundred feet away the in
terval had been 30 ft. I t  was quite a 
surprise when this thinning of the in
terval was discovered. As the mined 
seam is so close to the Skidmore, and 
as the Skidmore is soft, the latter bed 
will be mined from the Buck Mountain 
bed below, which it is from 8 to 10 ft. 
thick, at least on the east end of the 
property. Rockholes on 35 to 65 deg. 
to the horizontal will be raised from 
the Buck Mountain, and from the top 
of these holes counters will be driven 
in the Skidmore, laid with 12-lb. rail 
and furnished with light buggies.

All the coal a t Lytle that lies, below 
the Sixth Level, 225 ft. below the level 
of the sea, yet remains to be mined. 
This tunnel is 1,259.8 ft. below the 
shaft collar.

Another Schuylkill County property 
of the Susquehanna Collieries Co. is the 
W illiam Penn. This is situated 1 \  
miles west of Shenandoah and in the 
W estern Middle anthracite field.

holes are driven on a 45-deg. pitch. 
W hen the Mammoth bed is reached, 
counters may or may not be driven. In 
many cases only a single w orking place 
is developed from such a rockhole.

A  narrow  breast is driven straight up 
the pitch on the bottom, and then other 
slants are driven on either side at about 
25 deg. pitch, also on the bottom. Back 
holes a re  driven from  these slants 25 
or 50 ft. apart, dependent on the thick
ness of the coal found in place. These 
back holes are driven on a gradient that 
will allow the coal to travel on sheet 
iron, though the inclination may be 
made so steep that the coal will travel 
w ithout the aid of plate chutes. About 
50 per cent of the coal at this colliery 
comes from  the Mammoth bed, and all 
of it is mined through rockholes from 
the Skidmore.

W ith  levels at certain  depth intervals 
the length of breasts from level to level 
becomes, in the less steeply pitching 
beds, excessively long, as in the Little 
Buck M ountain, w ith its occasional - 
deg. pitches. One of the planes, from 
one level to the next above it, has a 

( Turn to page 383)



MECHANIZED MINING
+ A t  Susquehanna Collieries

Me c h a n i z a t i o n  has lightened
some of the most difficult of 
problems of the Susquehanna 

Collieries Co. Despite all the disadvan
tages of pitching beds, they neverthe
less have their merits, especially when 
steep enough that coal can be made to 
flow out of the breast by gravity. But 
when seams are thin and pitch but little, 
the coal has to be pushed or “bucked” 
down the chute if  no mechanical means 
of m oving is provided. T his is difficult 
enough if the coal is thick, and far more 
so if the coal is thin and if men have 
to crawl along the chute to push the 
reluctant coal down the inclination.

Cars cannot be used in breasts, even 
if, by shooting top or bottom, height is 
provided, for the gradient may be exces
sive. The rapid development of mech
anization in the anthracite region has 
resulted from  these considerations. It 
has made it possible to mine thin seams, 
even those thin seams that are o f uncer
tain thickness. Some seams th in  down 
in places and make any w orking scheme 
other than mechanical impossible. In 
one section the coal thinned in places to 
17 in., but the scraper and the scraper 
hoist made it possible to remove all the 
coal regardless of this difficulty. I t has 
made the m ining of coal on less than a 
13-deg. pitch possible, even easy, and 
the conveyor has rendered it feasible to 
draw pillars by driving a counter across 
them on gradients that would be too 
heavy for cars. Thus entrance is gained 
to pillars which have been left in place.

Pennsylvania colliery, at Strong, Pa., 
and Richards colliery, near by, both be
tween Shamokin and Mt. Carmel, Pa., 
are in the eastern end of the W estern 
Middle field. H ere the measures form 
relatively shallow basins. A t both these 
collieries, some coal has been loaded by 
scrapers, which prove helpful where the 
coal is on inclinations too easy for blue 
annealed iron, on which coal will slide 
when the inclination is 15 deg., or for 
galvanized iron, on which coal will slide 
with an inclination of 13 deg. W here 
the slope is 25 deg. to 45 deg., the coal 
will slide on the surface of the bottom 
rock.

In some cases the gradients are so 
easy that the breasts become too long for

scraping. I f  the gradient changes so 
much that coal can be draw n from the 
lower end of the breast by gravity, a 
counter may be made near the break in 
gradient, and the coal above will be 
removed by scrapers and the coal below 
by gravity. This shortens the scraper 
travel and increases its efficiency.

W hen this combination of scraper and 
chute is used, the coal is loaded by the 
scraper into a side-dump buggy, which 
runs past several breasts on a track laid 
along the counter. One breast is chosen

John A. Clark, Jr., Superintendent, 
No. 7 Collier)'

to receive the coal from  each counter, 
the one chosen being steep enough to 
run the coal freely and to perm it of 
some storage. Such breasts are kept 
full, so that the coal will not have far 
to fall when being dumped. Care must 
be taken not to allow too much coal to 
be drawn away or the coal will fall and 
not slide, and degradation will be ex
cessive.

Sometimes, where the coal is ap
proached by a rockhole, the counter is 
placed above the rockhole and the 
scraper is set on that level. The 
scraper hoist is dismantled before it is 
sent up the chute, or rockhole, and re
assembled at the counter above, being 
set up on the lower side of that road

way. Buggies at these mines usually 
hold about 50 cu.ft. W here hoists are 
located on the counter they usually are 
air-driven, because of the higher per
centage of gas likely to be encountered 
in such places. Sometimes mules are 
taken up to the counter by a slant driven 
on the inclination, but this is expensive 
unless the seam is thick. As a rule, at 
Richards and Pennsylvania collieries, 
counters are driven if the chambers ex
ceed 300 ft. in length.

The Mammoth a t Pennsylvania has 
three splits, 8, 9 and 9^, starting  a t the 
lowest, but sometimes there are only two 
splits and near by as many as six, all 
of which adds to the difficulty encoun
tered in operation.

W ith No. 7, or Nanticoke, colliery, 
Stearns shaft and No. 6, or Glen Lyon, 
colliery, the western end of the N orth
ern anthracite basin is reached w ith its 
somewhat shallower depths, its little 
synclines and anticlines w ithin the main 
syncline—so characteristic o f the N orth 
ern basis—and its Buried Valley.

The measures buckle into w hat at first 
were regarded merely as overthrow  
folds, but in most cases proved to be 
overthrow, or slip, faults. T he strain 
o f overfolding was so g reat that the 
rocks parted. Closely mined as these 
basins are, there are difficulties in cor
relation of seams, not only between 
property and property but on a single 
holding. Thickening of intervals, in tro
ductions of rider seams, erosion, split
ting, faulting, pinching and folding all 
make identification difficult and in places 
impossible until all the seams have been 
worked to their limits, and perhaps even 
then.

H ere the Buried Valley, an old and 
wide stream bed filled with coarse 
gravel, reaches, perhaps, its maximum 
depth, 325 ft., but as one goes west 
toward Glen Lyon it gets shallower— 
only 120 ft. deep— and apparently loses 
or is losing some of its w ater content. 
A t Stearns, two miles east o f Glen 
Lyon and three miles west of No. 7 col
liery, the Mills bed, the fourth seam in 
order from the top, has struck gingerly 
into the Buried Valley and found it 
there dry as a bone. A t the end of the 
2x8-ft. opening, the sand, w ith some 
pebbles almost as big as one’s fist, is 
standing peacefully fo r the full 8 ft. of 
height. Perhaps two buckets of sand in
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all have fallen onto the floor through the 
hole in the coal rib. Thus does the 
fateful Buried Valley appear to be 
tamed, but eastward, only a little way 
from this point, drillings proved that 
there were sands in the old channel as 
quick and dangerous as ever. In view 
of the damage the Buried Valley has 
done in the past, here and in the north, 
the men it has buried and drowned and 
the mines it has crushed and flooded, 
the company views it with all due re 
spect. It has potentialities for mischief, 
even though at Stearns and Glen Lyon, 
as has been stated, it seems to be low er
ing its w ater level. A t some points 
near Nanticoke also it is relatively 
shallow— 150 ft. deep in the bottom of 
its channel.

No. 7 mine runs under Nanticoke and 
No. 6 mine under Glen Lyon. Of all 
the company’s mines, they have to con
tend with the greatest area of developed 
and settled surface land. All the other 
mines now worked arc fortunately c ir
cumstanced in having no surface de
velopment to consider. Perhaps, how
ever, if the two towns w ere not located 
over the mines as they are, the proced
ure of the company would not have been 
modified by that fact, for the towns are 
also over the Buried Valley, and care 
must be taken to protect the mine w ork
ings against the weight o f sand and the 
incursion of water.

Because of the lighter gradients over 
most of the area—the overthrows occu
pying, of course, only relatively small 
areas—and because of the thinness of 
many of the seams, mechanical mining 
becomes feasible and almost necessary 
at No. 7 and Stearns. A t one place in 
No. 7 mine, coal which in places is 
pinched down to 17 in. has been worked 
with scrapers. A t No. 7, the Top 
George, O rchard, Mills, Hillman, 
Lance, Top, Middle and Bottom Tw in 
and Top and Bottom Ross have been 
thus mined. The Top Lee will soon be 
added to the list and others are likely to 
follow.

As at most anthracite collieries, the 
practice at first was to use a 25-hp. 
hoist for scraping and to pull four 
places with the hoist, extending them 
350 ft. Now only a 7^-hp. hoist with a 
smaller scraper is used, and two or three 
places are worked at one time, the u lti
mate length of which is about 250 ft. 
W hen scraper work was first started at 
No. 7, the 31-in. O rchard bed was chosen 
for the trials, and something distantly 
approaching longwall was attempted, but 
w ithout much success, because the roof 
was bad and extremely wet. W eakness 
o f the roof indicated that w ork of this 
kind would be unsafe, and it was aban
doned.

W hen three breasts are worked w ith 
one hoist, one usually is carried ahead 
of the rest to afford w arning of an 
approach to  bad roof. W hen such weak 
top is encountered the breasts are n ar

rowed accordingly. P illars are made 
only 10 ft. wide where that will suffice 
and the breasts 40 ft. The pillars prac
tically mine themselves. They may be 
shot a little, but usually they can be 
removed merely by pickwork.

If  the seam being worked is dry, 
scrapers gather the coal both up the 
pitch and down the dip. In six months 
the percentage of mechanical mining at 
No. 7 mine has been increased from  4 
to 23 per cent and Stearns is already 
10 per cent mechanized.

Many advantages have been found 
in the use of the small 7^-hp. hoist, 
which, incidentally costs less than half

W. E. Weineck, Superintendent,
No. 6 Colliery

as much as the 25-hp. unit. I t  can 
readily be mounted on four light tim 
bers at such a height that the ropes can 
be run straight across the gangway and 
up the breast, whereas larger hoists 
must be set down on the gangway floor, 
making it necessary to install several 
idler pulleys to carry  the ropes over the 
cars at the loading chutes. The small 
outfit can be worked in places where it 
m ight not be economical to invest in 
the larger equipment. In general, the 
tonnage per man is slightly greater with 
small hoists than with large, although, 
under certain local conditions, the 
larger hoist may afford the greater out
put per man.

A three-man crew can operate a small 
machine, whereas six or seven men are 
needed on large scraper installations. 
W here two faces can be worked 
together, the tonnage handled by each 
equipment can be m aterially increased, 
as one face can be prepared for firing 
while coal is being loaded from  the 
other face. Two or more faces can 
keep the hoist and scraper busy; hence 
the tonnage per man can be increased 
even though one or two drillers are 
added to the crew. A ir drills are used 
to drill holes for blasting when com
pressed air is available near the w orking

place, but where air piping has not been 
laid, the electric drill is successfully 
used.

Careful cost records are kept of each 
scraper-loader installation, and experi
ence to date shows tha t this method of 
mining thin seams in the Susquehanna 
mines is more economical and more sat
isfactory than any other method yet 
used. It is expected tha t scraper load
ing can be profitably extended to the 
mining of thicker seams of coal. In 
almost all cases, the introduction of 
scraper methods has been the only 
means of continuing operations in thin 
seams and of w orking others. W ith
out its assistance, some operations would 
have had to be abandoned. In  low 
working places, the delivery of props at 
the face is slow and difficult, but w ith a 
scraper, props can be dragged in by 
reversing the scraper or by chaining 
them to it.

A t Stearns shaft workings, much 
scraper w ork has been done. A t first 
the breasts were made narrow . Later 
they were widened to 50 ft. w ith the 
hope that at a later date perhaps even 
modified longwall m ight be attempted. 
But with the wide breast came trouble. 
The faces could not be maintained, and, 
when the roof broke, there were air 
blasts. So a return  was made to  n a r
rower rooms, 30 to 35 ft., w ith pillars 
often only 15 ft. wide.

In  one section of Stearns, the O rchard 
bed is being mined by scrapers. Nine 
places have been or are being scraped 
by one setting of the hoist, which is 
only a 7£-hp. electric unit. It must be 
understood that not all were being 
driven at one time. Usually only three 
are in operation together and, of course, 
only one place is being scraped at any 
time while the others are being pre
pared for the scraper. In general, there 
is one man at the hoist, two men are at 
the car, two men handle the scraper and 
two men drill. In all, there are seven 
men handling three places. In this case, 
there were in all eight men, an extra 
man being added because there was 
much water to handle. The average 
production is two cars per man, with 
the arrangem ent that, if  the tonnage is 
less than that on any date, the quota will 
be made up on the day following, which 
can readily be done. Each car con
tains 100 cu.ft. and yields about 2.6 net 
tons of clean commercial coal of all 
sizes. As much as 5,700 tons has been 
loaded w ith one setting of the hoist, but 
if  it has to be moved, it is so light that 
it can speedily be transferred.

Sometimes, at Glen Lyon, when hand- 
mined breasts go up steeply from the 
gangway and then flatten off so much 
that the coal will no longer slide down 
on plates, the rem oter end of the work
ing place is changed from  a chute to 
a buggy breast. The coal is loaded 
into buggies, pushed to the steeper gradi- 

(Turn to page 383)



HAULAGE AND HOISTING
-+■ A t  Susquehanna Collieries

ST E E P L Y  P IT C H IN G  beds and 
great w orking depths at many of 
the operations of the Susquehanna 

Collieries Co. subtract from the problem 
of hauling on level or nearly level roads 
and make the raising of coal from bed to 
bed or level to level of relatively greater 
importance. Consequently, planes (down 
which loaded cars are low ered), slopes 
(up which loaded cars are raised) and 
shafts take a m ajor place in transpor
tation at the company’s collieries. 
Nevertheless, there are in use on inside 
roads at the various collieries, includ
ing spares, 111 cable-reel and trolley 
locomotives, 10 storage-battery locomo
tives, 9 compressed air locomotives, and 
394 mules. Four of the ten battery loco
motives are employed a t the No. 6 col
liery, Glen Lyon, -while at No. 7 col
liery, Nanticoke, six battery locomotives 
and eight compressed-air locomotives, 
including spares, are employed in very 
gaseous sections.

A t the Pennsylvania, Richards, Short 
M ountain, W illiamstown, W illiam Penn 
and Lytle collieries, gangways for loco
motive and mule haulage are driven on 
a grade of i  or 1 per cent in favor of 
the loads. As is the case in most of the 
pitching bed mines, these gangways, 
when driven in coal, follow the contour 
of the beds to insure an even grade. In 
certain sections reached by planes or 
slopes in these colleries, and where con
sequently physical conditions make the 
introduction of locomotives difficult, or 
where gas is present, mules are used.

A t Nos. 7 and 6 collieries, however, 
the beds pitch less steeply on the aver
age than those a t the southern collieries, 
thus allowing track to be laid in many 
of the w orking places for gathering by 
locomotives or mules. In- laying track 
on haulage roads and in rooms where 
the average pitch is comparatively gen
tle, the contour of the bottom is fol
lowed, w ith the result tha t grades up to 
17 per cent frequently are encountered 
for short distances. Because of the ex
pense that would be involved in reduc
ing them, these grades are allowed to 
remain, the size of trips being reduced 
to perm it the locomotives to operate

over them without excessive strain on 
the equipment. B arring  the presence of 
these local conditions, effort is made to 
keep the grades of haulways on which 
locomotives or mules operate less than 
5 per cent at these two collieries.

In gaseous sections and where physi
cal conditions in both collieries permit 
it, storage-battery locomotives are used 
for gathering, supplemented at No. 7 by 
compressed-air locomotives. Like the 
other types, the battery locomotives 
take the grades as they come. Regula
tion of trip  sizes and careful m ainte
nance permit successful operation under 
these severe service conditions.

Nominal weight of the battery loco-

motives is 6^ tons and, with the excep
tion of one 80-cell Edison battery, 
Exide 49-cell batteries have been in
stalled since early in 1925. Number of 
positive plates is 29. Battery locomotives 
purchased up to 1923 were equipped with 
sprocket-and-chain drives. Later types 
have worm drives. F urther details on 
battery characteristics and life, and on 
maintenance methods, are given on pp. 
378 and 380 of this issue.

The compressed-air locomotives a t 
No. 7, which were installed a number 
of years ago, now operate in an ex 
tremely gaseous section of the w ork
ings. Of the eight in use, seven have 
6xl0-in. cylinders and are used for 
gathering. The other locomotive, 7x12 
in., is used for haulage on the main 
line. One 6x10 locomotive is kept as a

Fig. 1—Transportation System, No. 2 Shaft, No. 7 Colliery, Showing 
Planes, Slopes, Rock Tunnels and Coal Gangways
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Fig. 2—Transfer Truck for Distributing Empties, Lytle Shaft

spare. W hile designed for an air pres
sure of 1,000 lb. per square inch, tank 
pressures are now held at approximately 
800 lb. per square inch, while the w ork
ing pressure in the cylinders is 150 lb. 
per square inch.

A s it is necessary in by ta r the m a
jo rity  of cases to go down to the coal 
beds a t Susquehanna operations, there 
are few opportunities for hauling to the 
outside on level o r approxim ately level 
roads. Consequently, most o f-the coal 
and mine rock must be handled through 
planes, slopes and shafts to its eventual 
destination on the surface. F ig. 1, a 
portion of the transportation system at 
Xo. 2 shaft. No. 7 colliery, Xanticoke. 
indicates, w ithout attem pting to estab
lish a typical condition, the modes of 
moving cars from the w orkings to  the 
breaker.

W ith as high as ten o r twelve beds 
lying one over the other, it manifestly is 
impossible to make shaft landings in 
each one or drive separate openings 
from the surface. Therefore, planes 
frequently are employed, as indicated in 
Fig. 1, to  reach sections in beds over- 
lying those in which shaft o r slope 
landings are established. Conversely, 
beds below the landings are reached by 
inside slopes.

As most of the slopes at Susquehanna 
collieries have only a single track, un 
balanced operation is necessarily gen
eral, though several balanced slopes are 
in  use. Cars must be coupled and un
coupled at both the top and bottom of 
the slope w ith balanced hoisting. T here
fore. coupling and uncoupling and the 
handling of cars require the sendees of 
several men and a t least one mule a t 
the head and foot of the slope. A  la rge 
tonnage can be handled by an  unbal
anced hoist, but the force of men and 
mules offsets to  a  large extent the sav
ings accruing from decreased power re 

quirements. W ith an unbalanced hoist, 
cars can easily be coupled to  the rope 
a t the bottom, and as they are back- 
switched at the top, the hoist runner, a 
headman, and a footman can readily 
handle the work.

Experience has shown that at Susque
hanna collieries, as a t other anthracite 
operations, slopes are suitable only for 
gathering coal from local basins, as the 
output is limited by the necessary re
strictions in maximum speed and in 
number of cars handled per trip.

As indicated in Table I, the longest 
slope a t any of the Susquehanna opera
tions is at Xo. 7 colliery. This slope 
(X o. 4 ) is 3,400 f t  long and is driven 
on a gradient of 15 deg. Xo. 4 rope 
speed also is the highest of any a t the 
vailous collieries, or 1,800 f.p.m. The 
hoist handles four cars a t a time, while 
the m ajority of slopes and planes, both 
inside and outside, at the various prop
erties handle from one to three cars.

Very few outside planes are used, and 
these only for handling dirt.

The largest electric hoist on any Sus
quehanna slope has been installed a t the 
No. 10 inside slope, W illiamstown col
liery. P resen t length of this slope, 
driven in rock on a grade of 20 deg. to 
tap beds below the bottom landing of 
Xo. 2 shaft, is 700 ft. W hen com
pleted. the slope will have a total length 
of 1,400 ft. H andling four cars per trip 
a t a rope speed of 1,500 f.p.m., No. 10 
slope has a capacity of 600 cars per shift 
of eight hours. H oisting equipment 
consists of a 7x4-tt. single drum, driven 
by an SOO-hp. slip-ring motor. Rope 
size is I f  in.

Except for certain unusual planes and 
slopes, danger of wrecks dictates the use 
of rope speeds below 900 f.p.m. As a 
rule die rope speed is from  500 to 600
f.p.m. W here rope speeds are higher 
than 900 f.p.m., 60-lb., rails are used, 
good road beds on an even gradient are 
built, and the track rails are paralleled 
on the inside w ith timbers nailed to die 
ties to reduce the danger of cars jump
ing die track.

S torage space, consisting of separate 
tracks for loaded and empty cars, is 
provided a t die top and bottom of slopes 
and planes, and a t interm ediate levels if 
they exist. A typical arrangem ent of 
die storage tracks is shown in Fig. 3, a 
view of the top landing of No. 10 inside 
slope, W illiam stown colliery. Quite 
frequently, w here conditions permit, one 
hoist serves both a slope and a plane.

As an  indication of die importance of 
the hoisting problem a t Susquehanna 
colleries, 124 electric hoists aggregating 
20,507 m otor horsepower are required 
for the operation of the various mines. 
In  addition, eight large steam hoists are 
in use. H oisting speeds are determined 
a t each shaft by the output desired per 
sh if t Steam  hoists are not equipped 
w ith constant-speed governors; as a 
result, maximum hoisting speed depends 
entirely on the tonnage required.

Several of die m ajor hoisting shafts

T a b l e  I — M a j o r  I n s i d e  a n d  O u t s i d e  S lo p e s  a t  S u s q u e h a n n a  C o l l i e r i e s -

D es ig n a tio n  L e n g th , F t ,  G rad e . D eg, C ars  p e r  T rip  D riv e n  In
N o , 7  CoOiery

No* 1 (o u tr id e )  .........     1,570 15 1 C oal
N o , 4 { o a ti3 d i)— .............   3,-KK) 15 4 f  C oal a n d  rock

N o , 6  C o ll ie y
N o , 15 ...................    1,320 3 -27  1 C oal

P e n n sy lv an ia  C olliery
N o . 1 (© strid e )................................................  S3 9 26 1 C oal
No* 9 ...................................................................  1.135 16-23 2 C oal
N o . 18.................................................................  455 25 2 R ock

.................................................................  350 25 1 R ock
N<v 12................................................................   *$5 23i 2 R ock
N o . 14.................................................................  490 30 1 R o ck

R ic h a rd s  C olliery
N o . I (o u tr id e . b a lan ced )  ................. $4$ 33 I R ock
N o . 5 . .................................................................  925 ..........  2 Coal
N o. 1 0 . . .............................................................  1.4S0 2 R ock
N o . 11..........   1,060 12-32 2 C oal
N o . 1 2 ..............     755 7 -19  1 C oal
N o . 14....................   . . . .  535 21 1 R o ck

W illiam  P e n s  C olliery
D ir t p la n e  (© strid e ) ........................ 900 10 2 R ock
T w o  usssde alcfw s, e a ch   ................. 500 10 I C oal

L y tle  C ciiie ry
F o u r  in s id e  slopes. e a ch  ...................  I.COO 5-10 2 R o ck

W illiam stow n  C olliery
'«............................................... __ » c :  X) < Soci

S h ee t M o u n ta in  Cotlsesy 
N o . 9..............................................................—  2 J 0 0  17 3  R ock
S o .  > i   ............................................. 7 m  23 I § 3

» s h t ’i S r . i s S L ^  '■so° * x °; '* « * * * * * » »
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couieries a re  m ore ‘hart 

1,0.0 i t  ceep, and in several eases, 
slopes extend from  the bottom landings 
os these shafts to  still low er workings. 
T he tw o deepest, shafts a re  a t  the  W E- 
fen rs tsw a  and  S hort llo c n ta in  cdH er- 
tes, 1,600 and 1.593 f t ,  respectively. T o  
secmre the proper tonnage from  these 
'hafts, high-speed cperamon is impera
tive. Two. steam -driven hoists, each 
w ith c c c i ie  cyEnifrical dammed crtmts 
12 f a  in  diam eter, operate in  th e  same 
shaft a t S h o rt i lo n n ta n s ; the rcpe steed 
(If-im . rope) trarass from  3 d CO to  4000

hoist. These hoists m ae th e r handle 610 
cars c£ cnal and 63 ca rs c£ rcdc per 
shift c£ e g h t  b ee rs . A t X o. 7  coCiery. 
± e  .draft fo is ts  zfe> a re  operated by 
steam. AH &ess65 handle a te  cnal frtm  
several lifts in  m e  v s t ic e s  shafts, ant' 
those roc  arpmpped w ith dmmhed crtmts 
mnst travaL  d rrrn g  working: shifts., a t  

sceed.
~~ driver. hciscs a re

Tafcie fi—J f c i r  ri-.ócśeg Shaft* a t h iiyevsr.r.s
D*3ttięu£inn d d  J c  R -^e 35«*L 

36b. 7 Osflusy
Í.399 _____ _«5 ___ ___543    ..

Í Í Í
3Ss» á-Osilíery 

73Í
. . .  59545*

S-ffíiantit CsjdZery
. . .  539

V X úüa ?-*r.a Oúlasry
  299 .' ' {

E y i«  CsiH ey 
* 335 595-73:5
W  >13-54:5

r.óíus iriáae rm
dáoct jfeaitaaa. OsÜwüf?'

Sxozs Jfc L  ¿Stair: tar* sTeam iwiwr* . . ,VW
* Ü  Hiiia» éxesr& ggL Tnht» .xu&stz*eL

j< f SroeL ....... .
1 J f e r a t  C xCdKimj: . . .

N o- 2  iiisaaa.
2Łł - 3 >._______ ____

3£l . 4 - ^ ._   „__ ..
3fc.7w ............. „4.. . , ........ .......... ....... .

S T r i t  a r r i a  ¿ S i a f s  { ¡ f t a f g a r w i i  Eu jm s ^ -

'WVb- 2fein. ¿Stair.. ......

Hyrife ¿Lair

m

. i ,  5 2 Ś &  & SM SÍ..-.
3ie& £m £L

5ÍL- IU_ 
36*..-L_

Cy'.;XiÁfj&Á <ír»m 
JVviW« -vsna* (irwi*
XsvfrM- flua# <£rim 

«feast

Trsrikfo ̂ irwn. w  «Sn&íSus/J
C .̂jruiri/vLi «irwn 
CyUsuítinaí 'ír̂ Lm

Ctííxŝ iVjív -fepm

C - i r » «

C?íí rî rí-i-vy;.irt%i ínw  
Ofjxyir^U'ABí̂ sl «fe**«

fytíaé¡M^atíít!& 'ir ¿r» 
~¿orikü4- 'inm , && f&itrhttL

Zsvú»**, gyQiüdtiftsí írm-*

has a  dec&fe cylindrical f a t  w int c a e  
h m  d n td ted  an d  3  eperantd Sy a  500- 
hp. m oneden mr.rr.r sc a  r tp e  speed c t  
1 .31  m. per mininas. T lte  ajenar « n t r a í  
is  g-ccfec ñáT-tnagnenc reversing  with

"naced sini Anny f r acSg, ie e  tf 
WüliámMBJwa Ctüiísy

sil part» ieeafed á i  á te  haseaseafc « í  á t e  
hefet á t e s e  sr, disc d ie  aperan ves will 
n e t  he dw eirhed ay d ie  noise c t  d ie  
m e a sea t c& issg  an d  npesicg  3  lies -y 
«atacKTs. r / / .r  gra.-ing has teen ire 
-rtaí&á a t  d ie  hcts&osewi. d e e r  d trecdy 
aver d ie  resfstnr g rids in  d ie  Sagcaent, 
dins prm dáng; iar a. praper á rsa fe ticn  
•it s i r  over áse- rssism rn  

An TTiEsríi Tenn.. d ie  « s í  Sefet is 
etnipped vlth áb íáiíe csdríéra-eantesf 
dram s, e s e  (fiara da*cSeí. a n d  Sí dri ves 
aya l.TX-ñp l i ó e x i  m eter at i.S7í-
«  2-5iñ fb^er-tcina» « p e  ą esL  The 
« n c s 'í ásr á í t  íiofeé ś® śd i-tssgn eáe  
rerer-iag wi& sil « a tacsir  .magrees 
npersced 5y  2SJnr<óc á r e «  «rresr, 
Ć sataccrt ásst « era te í make m«ch 
leas ncíse días Siege t n  «nnamora 

An Sd. 2  asar:.. lY'iügaxstwea- « í -  
liery. "ve ńcrśts h a n d e « e  errire «Setpet 
and stedasr heist is n se í 5sr as-m.-rse— 
dañes trise C se- e á t r r i c  heísn d ie  
ñ rs hJ.msSled  an this « « m g , isas. í¿& .. 
ienhíe tysr.m icai k m  u se dista  
dntched and a  50-lép  metnr prives, fe 
at a n « e  »sees at- 1 3 l¿  á t  per más- 
nx& A ínadáeá írar: ras prsftdad fer  
halas d  hc irü fig  iré— '« ¿ j  « c a s e r  a r é  
err&n le sé n  located 13*6  and l í í í  

-y -a— • ~ , r t í d e w  áse nftarai

T h e  - s f e r  « s í  i i t í s t  a t  lié . 2

d iam eter and. ¡fSmsi- % 'á . 233í5é:s. m e-

p e r mínsste. T xm rd  á s r  h i t  sK í& r ia  
ñnXénaga etíg  r e - e m n ę  .and la e e a te d  
is  tfc e 'a a ssn e r ttf f 'á je  htásrs nsssr. Thra 
S o á c  l s &  a s íe  S o s  dbe ásaft. a c e s « .  
*  •■SiassBg. •»  2 2 5 í  á .  DVSea. n a  «ss^agr 
d sś sę s  s t a r ,  i t  « s r p l e a s  a- u ñ é  A  ®

■ asista üa
r  3 .  r e  5r3tessiiośa^ aseara '&£>;&& 
ssssbks: whfc a  a t  B e ró s fi-  

s s d  e a r  rą.i. A- 
«bk£=s? r r  fee r a i  g « -  

iis ft te m e r ; ,  áse. t - t e r  éd *  - á e  d e m  
tísásaes á te - té d  s s e ś c -ítS c .

Sm xaéeasr-..-.- -ream a s é  g ir  'áé sts

>i=ae

tsa re .: n é e á  é y  -sésag:. r a t r & í e
f -• - y t  fT'.



PREPARATION
+  A t  Susquehanna Collieries

IN COM M O N  with all anthracite 
companies, the Susquehanna Collieries 
Co. has been forced to  meet and over

come the preparation problems grow 
ing out o f the more exacting m arket 
requirements o f today. These require
ments w ere responsible for the adoption 
by the anthracite industry of the present 
revised standards fo r sizing and per
centage of impurities in the cleaned coal, 
which, o f  course, govern preparation at 
the Susquehanna operations.

Routine preparation at Susquehanna 
collieries starts w ith the separation of 
lump and steam boat sizes on a dump 
shaker, afte r which these sizes are 
passed over a picking table, w here the 
refuse is removed by hand. Lum p and 
steamboat are then crushed before jo in 
ing the other coal from  the dump shak
ers. Quite frequently, broken also is 
crushed, in view o f the ligh t demand 
fo r this size. Coal from  the initial sep
aration, plus tha t broken down in the 
rolls, is sized on shaker screens. Indi
vidual sizes a re  then cleaned in jig s  or 
other mechanical cleaning equipment. 
F rom  the washers the coal goes to  the 
loading pockets, and en route from  the 
pockets to the cars is passed over degra
dation screens to  remove breakage.

W flmot and Jam es jig s  are employed 
on coaL Closer regulation o f  j ig  oper
ation to  obtain a  cleaner product has in 
late years increased the quantity ot 
commercially salable coal in the reject, 
and to  reclaim this product rock jigs 
have been installed a t all collieries to 
re-treat refuse from  the egg, stove, 
chestnut and pea jigs. A  tew C hrist jig s  
are employed in this work. Treatm ent 
o f  the coal end from  the rock jig s  varies 
a t the different collieries. Depending 
upon the character o f  the coal product 
it may be returned to  the breaker feed 
w ithout fu rthe r processing a t some of 
the collieries; a t others i: is crushed to 
free interstratified m a te ria l

In  addition to the jigs. D eister-O ver- 
strom  Diagonal -  Deck concentrating 
tables, H ydrotators, and Merodes hydro- 
separators have been installed for clean
ing the three buckwheat sizes. Instal
lations o f special cleaning equipment by 
collieries a re  given in  Table I . The 
company has found th a t jigs, when

K. I. Hopwood, General Coal Inspector

closely regulated, can be relied upon to 
turn  out a satisfactory product, even 
including buckw heat However, the in
creasing demand for buckw heat and the 
necessary reduction in individual jig  
capacity to meet the new standards, 
brought about a  pressing problem of 
space and resulted in the replacement of 
jigs, by the higher-capacity H ydrota
tors and hydroseparators at a number 
o f collieries. Production of special low- 
ash buckwheats also was a m ajor fac
to r in  the replacement o f buckwheat 
jigs-

in  addition to the usual cleaning.

Pig. I—Slotted Plate 
Lsed at No. 6 Colliery 

to Remove Flats 
From Stove

screening and loading problems, the re 
moval of relatively large quantities of 
flats from  the cleaned product is an 
im portant activity at all but the Short 
M ountain and W illiamstown collieries. 
A t No. 6 colliery, fo r example, 120 tons 
of flats is removed each day from an 
average production of 3,500 tons. Ordi
narily, special slotted plates are installed 
on the ends of the sizing screens to 
remove flats. One type of slotted plate, 
used at No. 6 colliery, is shown in Fig. 
1. The slots are so arranged that the 
direction of flow is changed between 
groups of slots, while a  row of back
w ard-slanting openings in the center 
assists in removal of flats on the back
w ard stroke. Slotted plates used at the 
Richards, Pennsylvania, W illiam Penn 
and Lytle collieries differ from  those at 
No. 6 in that the slots are parallel in a 
direction a t righ t angles to the flow of 
coal.

A t No. 7 colliery, Nanticoke, the 
equipment for the removal of flats con
sists of a number of angles mounted in 
the chutes from  the screens. The assem
bly is shown in F ig. 2. Position of the 
angles is such that the flat pieces, in 
passing over the assembly, are turned 
up on one edge so tha t they will fall 
through the slots more readily. Slots 
between angles are w ider at the dis
charge end to decrease any tendency for 
individual pieces to stick. As a further 
safeguard against blinding of the assem
bly, the discharge end is mounted in 
such a manner (F ig . 2 ) tha t the flats 
have a clear space to fall through before 
they strike the cross member.

As a general rule, no attem pt is made
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Susquehanna C ollieries

id remove fiats irons sizes smaller ihai. 
chestnut A ll fiat material 3s discarded 
at the Peimsydvariia. Richards, ffYniiam 
Penn and ILyik collieries, largely 3»e- 
canse ih e quantity nc coal contained in 
there does mot -warrant the insinuation 
of recovery egnijmsenL A t A d. 7 and 
1\ d. £  collieries, however, the coal cbe- 
rent or the fiats m ns as high as 5D 
per cent, and they consequently are m n  
i d  jig s  ttor re-ireatment. The coal end 
Prom these jig s  3s returned id ih e  
hreaker need alter—at A c. 7 only— 
cntshing.

insnectioE off xcai before shram en: is 
in charge off a  stparate tkpartrnent 
antier the head off a  -chief real inspector, 
vrhr xenons nrrecfiy ID the general man
ager. Two or more coal mspecrors. £b- 
nenuhtg upon the tonnage shipped, are 
stationed at each colliery. Sac:, car -off 
broken. egg. stove, chestnut and tea is 
sampled at m  points, hue toa! weight 
nt ihe sample; being axprorbmateiy 3.00 
lb . lo r  broken and egg. and 3L: 11). lo r  
the other three sizes. These samples 
are -screened ihrocgh a  hand screen -to 
determine undersize and oversize, and 
-then are iamb-picked to deienniot 'the 
percentage: off -¿ate and bane, cam 
-whim faxi to  come up 1» mansard are 
condemned and -fee cos! is  returned to 
"fits -breaker feed.

.Acceptance or poaaeaDBalioE off hucb-

S g . 3 —i>2t Assembi;. Employee 3'. N o."
Collier- *> Remove rise

wheat cam  is based on a n  a sh  deter
m ination in  addition to  the -sh iag  tests. 
A ine samples a r e  taken from  each -car 
by  use off a  2 -hi. tube, w hich .is inserted  
into th e  coal to  a  depth o f  J 8 in .

A n  -unusual departure from  general 
anthracite  p ractice is the storing  p i  ra w  
coal a t  T o . 7  an d  Aenasyivzmia col
lieries. P a w  csal also  was stored a t  
l y i k  colliery in 3931. bu t -the -equip
m ent 3s c  since 'been transferred  to  A o . 
7. A t the jP eam syhana eoliiery, tag 
coal to  be stored is  dumped from  the 
.mine cars in the usual m anner, .-.and is 
r a n  t o  the -picking ta b k , w here  .the 
la rg e  pieces, off rock  .a re  rem oved. P ig  
p iece; off ,-coal a re  sent t o  -the -rolls fo r  
.reduction to  steambesc. 3 b e  sterage 
ocal then goes to a  pocket, iron , which 
it is bashed I t '  She -steragjt pile in -eiec- 
rrk-driver. JS S e re s iia i taec -v ay  srde- 
uum p cam . T w o  side-dutirp ca m  a r e  
need, «ash  with a  -capacity m  '20 canyd- 
T en-yard  three-way-dmtr; tra ile r; a r e  
attached -to th e  2 b -y d  ske^-dumj: ca r:, 
a n d  aaay be used iotr p id e » iie  -dusnping 
o r  fo r crQeading th e  s tock tak  eathviie. 
coal .is r e c k h n td  a t  rem isy lv iasa  col

liery bj'-am eiectric shovel an d  the -two 
2P-yd- -saae-duEBpcarrs without irtdier:.

Slocking d i  maw -csal w as .begun .at 
Jv-c. 7 ¡colliery th is y-ar. - tt tisi; -col

lie ry . a i ie r  ren w ’-'d o: the rock  or. the 
picking sabk. :lhe -coal i s  -crushed ic .e g g  
.size before storiug. -A; a t  eeaansy-- 
vania. tm s2 '--y -i LcStrgRtial -cars » id . 

U frysi t r s d k r ;  * se  used :io r -.siockior 
purpose:, a r k  the-coal »37 be reciaruetl 
wig] am electric ¡shove' and  the: rfitae- 
d u n p - s r s .

i n  form er years, s i z e  that -were sea- 
seBaKe iiow  were sb h p ed  sc  ih e  -com
pany $  >icT*f3iar. storage yard . or. the 
'Spsquehansa 3Kh<er n e a r  id iik rsb u rg . 
H ere, a h :  re se rv e  Stock: were btifit asp 
ir. u n ik js h 'o n  or ru sh  season;. Sonsic- 
ie s tb k  dsgSiaabot- was tire iuevhabk  
•ie&tht tbS the b a a tu b ^  =and -TebaaSsmg 
a :  the  ̂ yasd. whiie storage b y  size; re -  
y.-hed m ereseri r.cs-.-.ng irequerttiy 
requlrh%- fo rih e ' ireauifen: -in .»¡g;.

'R a w  - s to ra g e  vwa* r e s e r t e d  to  in  a t :  
a t t e m p t  t o  r e d u c e  t h e  d e g ia d a t io t t  a n d  
r u s t i n g  g r o w i n g  o u t  o i  t h e  .h a u d iu tg  
a n d  s to r a g e  -o : t h e  -p re p a re d  s iz e s ,  T ’o e  
e o ju ja u y r d  e x p e r i e n c e  bat s h o w n  tiiat 
th e r e  i s  n o  d i f ie r e n c e  b e tw e e n  th<.' s to r e d  
m ia e - r u E  a n d  i r e s b - u i in e i :  c o a l ,  a s  .a  
h r r g e  p o r t i o n  o r  t h e  c o a l  i s  . t e a t  t r » ro s ^ h  
th e  r o l l s  a f t e r  r e d a m a t io i f ,  p re s e n t i .o f ;  
i re s fa  e u r ^ t c e s  b e f o r e  s h ip jo e a t .  Jbtgg- 
r a d a t io : ,  is r e d u c e d  -and  r u s t i n g  is e i im -  
i s a i e d  -due t o  - f e  - p re s e a c e  o ;  t h e  
in  ti»e s to r e d  m h ie - ru r .  a n d  th e  r e a e r v e r  
a r e  d i s t a n t ly  a v a i l a b le  b v  d o u b le - s h i i t -  
i n g  th e  b r e a k e r .  .

i i e i u t e  -  d i t p o s a l  e q u .p j .u e o ’. a n d  
m e th o d s  a t  S u s q u e h a n n a  c o b ie r ie s  a i e  
b a s e d  o r  t h e  j i u n p w ^ r  o f  n e a r l y  2b.U,b*/J 
m in e  -ta rs , o :  .b r e a k e r  r e f u s e  a n d  a s  a >  - 
p r o x i n a t e i y  -eq-uai p u a n t s iy  o :  m i te ;  r o c k  
p e r  y e a r .  T h e  p e r c e u i a g e  p i  - r e f u s e  
-h a u d ie c  -os; J&e - su r fa c e  p e r  te r .  A  co a l 
v a n e s  ftot; a r o n t d  p e r  -c e n t -Up t e a r  
h i g h  a s  A 2 p e r  o e c t .  . It: a d d i t i o n . a  o o n -  
s id e m b ie  -q uaat-jty  o :  m i n e  p o c k  i t  
g o b b e d  u n d e r g r o u n d  w h e r e  c o n d i t i o a s  
p e r i i r i i .  2a rr» es- a n d  -m o le r -p p e ra ie d  
s id e -p m n p  -e a rs  a r e  J h e  p r i n c i p a l  -type;; 
off e q u ip m e n s  e a t p l o y A  o r; t h e  s u r f a c e  
t h c a ^ i  a*, s o m e  c e o S » e » e s  .bo ti. m in e  
; >.’ci: -a n d  .b s s a k e r  - r e fu s e  a r e  e iu u p e d  
f r o m  -m in e  c a r s  -o r h o B H a te a d e  &loe- 
p m s p - i a r ;  p h l k d  p y a -  jo s o ta o l iu e ..

A t lip . T, To. -i<. -and ik a asy ieaa ia  
c tiliien e '. Tonifelisville cum  Able type 
ia m e -s -a T - .e -e itp io y « :. a s  i k i t e l  S te p  h i  
uisoosi.' xefuse or. the bank. T o .T  
rei.us£. both 'weaker an d  .mine rock, is  
h au k d  h  muse ja r ;  to  a  -pocket
as She f  op* of -ari incline. T h e  iw o ;3 - 
•cu-yd- harries a re  leaded fe w : ib is  
-pocker. and a r e  ihe« bathed ;to -the top 
off the incline. -.»!»e»se "they proceed 
:untie' jitetr. over:pow er to th e  u u s ip in g  
p o m t .M:ie-jiC!-::aac oreake--reiu,»e.at 
T c  b  colliery also  J; bathed to  -Jhe 
to p  i f f  p r :  - m is t im e  f i s s »  a  

-pocket in  -Ste -yabey, .in  iius-sa*e it,jgBsu- 
beaif t.skp:-.,. 35k- s k p :  bum;. *n«> 

p e c k tS te  « t  S » e  t a p  o f  -the .« tc l t a t ,  i r o n s  
f7»^J- i- f>uycZ?<):

um ber of
jEuQuipmem Tjruit Size Treated

2s d. £ Colliery
T ub ie r* ..    A ?vo. 1 bucinsiieat
T ab 'ier* .. ... — 3  ?so. 2  bucirwLeai
Tabiep*.   3 3io. 3  buccvrbeat
nynroun  orB... . . . . . ,  1 Jso. 3 bucirwbeai

liicbartk Colliery
SydrosepainitorFr  } 3vo. 3  butaiwijeat

WiUiiiTT; 3Penn Collie^’
S yaro la to rB  —  1 .No. 3 buckwheat

‘Wiliiammowii Colliery 
SyarosQjaraior»:.. . .  3  N o. 1 buckwbea:

yrirqggparaiart. ... . 2  N o . 2  buckwheat
S y riro aep o m to rt  2  N o . 3  buccwbeat

Short liloum ak t Colliery 
EygroBepar atoTE. . . . .  2  N o . 1 buckwheat
£ \o i  ueeparator£ l. . . .  2  N o . 2  buckwheat
riydroseparators^ . . .  2  N o. 3  buckwheat

* X^eister-Dversrrcm. "D iapom W >eck'' ec7iiP«3irat- 
iny Tabtee.

2t Tw  i-comparrxtisii*. Type.
S g .  2— Stocking Coal a t .No. 7 -Collier)-. Ttaiier .k  L»ua»|>k® Positivr;



ELECTRIFICATION
Hh A t  Susquehanna Collieries

First American Mine Locomotive, Installed at Short Mountain 
Colliery in 1887

A M E R IC A N  coal mines date their 
r \  electric development from the 

momentous day when an electric 
mine locomotive, built in 1887, was put 
in service at the mines of the Lykens 
Valley Coal Co., now known as Short 
Mountain colliery of the Susquehanna 
Collieries Co. A second locomotive was 
purchased later, and both locomotives 
were in service until 1926, when they 
were replaced by modern units.

In  1888, W illiam Sullivan Schlessin- 
ger built a 500-volt series-wound direct- 
current generator for operating the first 
locomotive, and the coal breaker was 
lighted at night by forty or fifty 10-amp. 
lamps w ired in series. In later years, 
the Susquehanna Coal Co. extended the 
use of electricity and installed several 
engine generator sets to supply 250-volt 
direct current for operating locomotives, 
slope hoists, fans and pumps, but, as 
mine workings extended and distances 
became too great for the economical 
transmission of direct current, a lternat
ing equipment had to be introduced.

Eleven 2,300-volt, 3-phase, 60-cycle 
alternating-current generators, totaling 
in capacity 4,300 kw., were installed at 
the collieries at which power was most 
needed. The most noteworthy of these 
installations w ere: Two 500-kw. (625- 
kva.) engine-generators purchased April 
'0 , 1916, and installed at Scott colliery, 
a Susquehanna Coal Co. mine near Sha- 
mokin, Pa. The engines operated at 125 
lb. gage pressure, non-condensing, using 
the exhaust for heating feed w ater in 
the boiler plant of the colliery. On Nov. 
1, 1917, a 750-kw. turbo-generator was 
purchased for use at No. 7 colliery. 
This machine operated also at 125 lb. 
gage pressure, non-condensing, the ex
haust steam being used to heat boiler- 
feed water.

D uring 1917, a 1,000-kw. (1,250- 
kva.) mixed-pressure turbo-generator 
was installed at Short M ountain col
liery which operated condensing and 
derived its power from  exhaust steam, 
a t 16 lb. absolute pressure, supplied by 
two air compressors. A high-pressure 
valve gear admitted steam a t 125 lb. 
gage pressure whenever the q v n t i ty  of

low-pressure steam was unable to 
handle the load on the generator. A t 
times, the turbine operated entirely as 
a high-pressure unit.

W hen the collieries were acquired by 
the management of the M. A. H anna 
Co. in 1917, the main boiler plants at all 
the collieries needed extensive repairs, 
and boiler inspectors were reducing each 
year the pressures at which the boilers 
were permitted to run. I t  was esti
mated that central boiler plants w ith 
electric generating stations at each divi
sion would save 400,000 tons of m ar
ketable coal each year. This saving in 
fuel alone w arranted the erection of new 
plants.

New central boiler plants would still 
leave most of the steam-driven instal
lations in proximity to the boilers. Con
sideration was given to the purchase of 
electrical energy, but the schedules of 
the local power companies a t that time 
were prohibitory because of the penalty 
they imposed for abnormal demands 
such as flood-water pumping entailed, so 
generating stations were erected in the 
Shamokin, Lykens and W yoming divi
sions and at Lytle colliery of the Lytle 
Coal Co.

F or the three larger plants turbo
generators of 3,000 kw. capacity were 
allocated by the W ar Industries Board, 
but they were somewhat smaller than 
were desirable for a plant increase w ith 
duplicate units. As switching equip
ment of ample rupturing capacity was 
available for 2,300-volt units of this 
capacity, and because 2,300-volt power 
was needed for local distribution, this 
voltage was adopted for generation. The 
generators were arranged w ith an un
grounded neutral, so tha t the power 
would not be interrupted should outside 
lines become grounded.

Control equipment consisted of a 
main-station switchboard w ith cell- 
mounted circuit breakers, buses and 
auxiliaries, a substation board for local 
distribution of 2,300-volt power and a

third switchboard fo r 2,300- and 460- 
volt station auxiliaries. The substation 
and station auxiliary boards were 
equipped w ith oil circuit breakers of 
low rupturing  capacity w ith each bus 
connected to the main station bus 
through cell-mounted breakers and re
actors, the reactors being designed for 
short-circuit protection of the small 
breakers. Outside the stations, 2,300-
22,000 volt transform ers, 22-kv. buses 
and sw itching auxiliaries were installed 
for control of the higher voltage trans
mitted to distant collieries.

A t the receiving ends of the lines, one 
or two banks each of three single-phase 
transform ers stepped down the 22-kv. 
transm ission to 2,300 volts for use at 
the colliery. The outdoor portion of 
the colliery substation consisted of a 
9x9-ft. square-steel tower, 22 ft. high, 
with 3-pole disconnecting switch, horn- 
type fuses, suspension choke coils and 
lightning arrester. The 2,300-volt sides 
of the transform er banks are controlled 
by incoming-line and outgoing-feeder 
panels.

Oil circuit breakers were selected that 
would rupture safely any short-circuit 
currents on the 2,300-volt side of the 
transform ers. Each outgoing feeder 
line was equipped w ith low-cost light
ning arresters, and a station-type ar
rester was connected to the substation 
bus. W here possible, independent cir
cuits w ere provided for fans and inside 
pumps, so that these would remain in 
operation even though the power in 
other feeder lines should be interrupted.

Between the generating station and 
the m otor drive is interposed an induc
tive load from  two banks of transform 
ers, 22-kv. lines and 2,300-volt over
head transm ission lines and feeder 
cables, resulting in poor voltage regu
lation. The system has a low power 
factor, especially when slow-speed low- 
power-factor motors are in operation 
on lightly loaded transform ers. For 
this reason, when two banks of trans
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form ers serve a substation, one bank 
is disconnected during light loads and, 
when possible, some of the step-up 
transform ers a t the power plants are 
taken out of service.

Mine pumps are driven by high-speed 
motors which inherently are high- 
power - factor machines. Synchronous 
motors have been successfully applied 
to driving centrifugal pumps so that 
the power factor on the system is ma
terially raised during heavy-load flood- 
w ater periods. A ir compressors afford 
a fairly  constant and heavy load during 
the 8-hour sh ift in which the colliery 
operates, and when driven by synchro
nous motors, correct power factor. 
Though compressed - a ir  requirements 
decrease about a half during the sixteen 
hours in which the colliery is idle, their 
synchronous motors nevertheless help to 
counteract the power factor, for fewer 
motor drives are then in operation. 
Synchronous m otor - generators seldom 
operate continuously at full load, but

O C T O B E R ,  1 9 3 2

as they w ork when others are working 
they effect a m aterial improvement in 
power factor.

In  accord w ith plans made when the 
M. A. H anna Co. took control, the 
Shamokin power plant w ith boiler room 
was built and two 3,000-kw. turbo
generators and several boilers were in
stalled, but, due to the term ination of 
the W ar, the installation of the rest of 
the plant was delayed.

In 1927, the power company bought 
the uncompleted Shamokin plant and 
the collieries company agreed to pur
chase sufficient electrical energy to 
operate five collieries in that division. 
The power company undertook to com
plete the Shamokin plant and to pur
chase coal for its operation.

Power is delivered at the station 
busbars at 2,300 volts, 3 phase, 60-cy
cles, and distributed to Pennsylvania 
colliery and Richards tunnel at this 
voltage. F o r distant transm ission to 
Richards, Cameron and Luke Fidler

collieries, the voltage was stepped up 
to 22 kv. through 4,000-kva., 3-phase 
transform ers.

Because of high-m ining costs, Luke 
Fidler and Scott collieries were aban
doned in 1929. Scott colliery was never 
electrified, because of the rapid deple
tion of its coal reserves. I t was neces
sary, however, to install an automatic 
pumping station 538 ft. below the sur
face in the Scott Short shaft to prevent 
w ater from entering active w orking of 
Pennsylvania colliery.

W ith two of the original five col
lieries abandoned, the power contract 
was modified to include W illiam  Penn 
colliery, near Shenandoah, and Lytle 
colliery, near M inersville. These two 
collieries were, therefore, completely 
electrified and now operate on a com
bined power contract w ith Cameron, 
Richards and Pennsylvania collieries.

A t W illiam Penn and Lytle, the 
power company provided the necessary 
transform ers for 2,300-volt, 3-phase,

60-cycle power, though the collieries 
company owns and maintains the 2,300- 
volt substation switching equipment and 
distribution lines. A new substation 
distribution switchboard was installed 
at W illiam Penn, and the old generating 
station switchboard at Lytle was rebuilt 
to handle the incoming and outgoing 
power.

The average demand of the five col
lieries is about 12,000 kw., although, 
during high-water pumping, the demand 
has reached 13,500 kw. and the yearly 
consumption of electrical energy varies 
from 38,000,000 to 48,000,000 kw.-hr., 
depending upon the colliery w orking 
time. The Lykens power plant is de
scribed on page 371 and will not be dis
cussed here.

Power is transm itted from the 
Lykens plant to W illiamstown colliery, 
a distance of 5 miles, over two 22-kv., 
3-phase lines supported on double-cir
cuit steel towers term inating with nine 
833-kva. single-phase transform ers for

2,300-volt distribution a t No. 2 shaft 
substation. The load a t this station in 
general consists of 900-hp. and 1,300-hp. 
coal hoists, a 250-hp. man hoist, two 
air compressors, two 300-kw. motor- 
generators, fans and an inside load of 
7,050 hp., of which 6,150 lip. is used to 
drive mine pumps.

F our 400,000-circ.mil cables feed 
down No. 2 shaft to the top pump sta
tion, also three 300,000-circ.mil cables 
between the top and counter stations 
and two 300,000-circ.inil cables from 
the counter to the bottom. These cables 
are protected by oil circuit breakers 
and induction-type relays on the power- 
input ends and oil circuit breakers with 
reverse-power relays on the incoming- 
power ends. These automatically cut 
out a damaged cable without in terfering  
with transm ittal of power over the re
maining cables.

The largest electric-driven slope hoist 
on the properties is that a t No. 10 slope 
at the bottom of No. 2 shaft, 1,600 ft. 
below the surface. The single drum 
of this hoist has a diameter of 7 ft. and 
a 4-ft. face. I t is geared for an aver
age rope speed of 1,500 ft. per minute 
and is driven by an 800-hp. 2,200-volt 
motor.

As the local power company at 
Lykens transm itted at 22 kv., th is volt
age was selected for transm ission lines. 
This decision proved to be a happy 
one, for a tie between the lines of the 
power company and the 22-kv. bus at 
the power plant was la ter provided, so 
that, in case of emergency, energy 
could be interchanged, a provision of 
which both companies have availed 
themselves.

Nanticoke power plant supplies elec
trical energy to No. 6 colliery, at Glen 
Lyon, which is completely electrified; 
also steam and electricity for operating 
No. 7 colliery. The generating plant, 
consists of two 3,200-kw. (4,000-kva.) 
turbo-generators and necessary station 
auxiliaries. Pow er is distributed around 
No. 7 colliery through eight feeder 
circuits by 2,300-volt, 3-phase, 60-cycle 
current direct from  the station buses. 
F or transm ission of power to No. 6 
colliery at 22 kv., six 2,300-22,000 volt 
transform ers are provided outside the 
station with necessary buses and switch
ing equipment.

Two air compressors, located in the 
basement of the turbine room, supply 
a ir a t 100-lb. gage pressure to No. 7 
colliery and two 1,000-lb. a ir com
pressors provide high-pressure air for 
locomotives in South shaft. Equipm ent 
at No. 8 shaft, No. 7 colliery, is com
pletely electrified, w ith the exception of 
the shaft hoist, which is steam -oper
ated. Electric power was form erly 
transm itted a t 2,300 volts from  the 
power plant, but now three 333-kva. 
transform ers serve th is load. Substa
tion transform ers at No. 6 colliery com
prise six 400-kva. units at Stearns,

c o. —Electrification m

Substation Switchboard, William Penn Colliery. Two Incoming 
Line Panels and Nine Outgoing 2,300-Volt Feeders
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three 625-kva. a t No. 7 shaft, and six 
833-kva. at No. 6 shaft.

Nanticoke boiler plant comprises 
twenty 150-hp. water-tube boilers a r 
ranged in ten batteries, each of 500 hp. 
Slush and No. 3 buckwheat are fed 
over traveling-grate stokers, the per
centage of No. 3 buckwheat used de
pending on the load. This boiler plant 
generates an average of 2,075,000,000 lb. 
of steam per year, of which 665,000,-

000 lb. passes through the turbines and 
station auxiliaries. In  all, 30,500,000 
kw.-hr. is generated each year.

The Nanticoke power plant is in ter
connected with the local power company 
through a 4,500-kva., 3-phase trans
form er bank, and an agreem ent with 
the power company permits an inter
change of power when needed by either 
party.

D uring 1929, the Lytle colliery,

which had operated its own power plant, 
was completely electrified so as to 
afford the savings which would result 
from  combining Lytle, W illiam  Penn, 
Richards, Pennsylvania and Cameron 
collieries on one power contract. Power 
for Lytle was included w ith the other 
collieries on May 1, 1929, and by De
cember of 1929 a normal demand was 
established and Lytle colliery ceased to 
operate on steam.

H A U L A G E  A N D  H O IS T IN G

A t  Susquehanna Collieries
(Concluded from page 365)

gearing, shafts and bearings for motor 
drive. These are used on slopes and 
planes, as the duty is usually light.

M otors for inside slope hoists operate 
on 230-volt direct current, unless 440- 
or 2,200-volt alternating current is 
available. W hen purchasing new equip
ment, the direct-current m otor control 
is so arranged that dynamic braking is 
afforded for descending cars and all 
alternating-current motors operate with 
regenerative braking when cars are 
lowered.

Control for 2,200-volt motors of 50, 
75 and 100 hp. consists of a  prim ary 
reversing contactor, drum controller for 
secondary-speed control, resistor, low- 
voltage contactor, and switchboard panel 
equipped with disconnecting switches, 
oil circuit breaker, overload relays and 
ammeter. M otors 150 hp. and larger 
are controlled by full-magnetic revers
ing control.

As most of the cages are of the plat
form type, lack of space for empty 
tracks on the one side of several of the 
shafts has forced the use of transfer 
trucks, one of which, used at Lytle col
liery', is shown in F ig. 2. Em pty cars 
are run onto the truck by gravity, and 
are held in place by a dog. The truck 
is moved from track to track for re 
ceiving and discharging empties by 
means of an endless rope which passes 
around a m otor-driven sheave. By a 
system of levers and toggles beneath the 
platform, the truck operative, from  his 
quarters at the side of the platform, can 
stop the truck opposite any desired 
shaft track. W hen the truck stops, the 
dog is released to allow the car to run 
onto the cage by gravity. A t Lytle, 
six hundred cars are handled by one 
transfer hoist in eight hours.

By reason of the fact that the various 
collieries were a t one time operated by 
independent companies, track gage and 
construction vary from colliery to col
liery'. In general, main-line track is 
laid with 60-lb. rail, w ith 40-lb. rail on 
secondary haulage routes and 25-lb. rail

in such working places as can be reached 
with track. A t a few collieries, however, 
40-lb. rail is used throughout. W ood ties 
are standard for all classes of track. 
Main and secondary haulage roads are 
ditched as a rule, as they also serve as 
drainageways for the w orking sections.

Surface transportation of coal and

mine rock from the openings to the 
breaker or dump is done with electric 
locomotives a t all except No. 7, No. 6, 
Pennsylvania and Short M ountain col
lieries. No equipment is used on the 
surface at Pennsylvania for hauling coal 
and mine rock, and steam locomotives 
are employed at No. 7, No. 6, and Short 
M ountain collieries. In  all, there are 
30 steam locomotives in use, as follows : 
No. 7 colliery, 6 ; No. 6, 20; and Short 
M ountain, 4. Steam locomotive sizes 
vary  from 12 to 25 tons. A t W illiams- 
town colliery, four 13-ton trolley loco
motives are employed in hauling coal 
through W illiamstown tunnel from the 
landing at No. 2 shaft to the breaker.

P R E P A R A TIO N

A t  Susquehanna Collieries

(Concluded from page 367)

which the two larries, similar to those 
at No. 7 colliery, carry the refuse to the 
dumping point.

A t the Pennsylvania colliery, as at 
No. 7 and No. 6, two Connellsville larries 
handle the breaker refuse from the 
breaker rock pockets to the bank. The 
latter is at approximately the same 
elevation as the surface w orks and 
therefore can be reached without the 
use of hoisting machinery. A separate 
bank is provided for the mine rock, 
which is dumped directly from  the mine 
cars.

Until this year, separate handling of 
mine rock prevailed at Short Mountain 
colliery. A t this colliery', refuse consti
tutes 42 per cent o f the total m aterial 
handled on the surface. Breaker rock 
formerly was dumped into pockets in 
the breaker, loaded into dump cars, 
hoisted up a plane 1,050 ft. long, and 
finally' hauled 800 ft. to the dumping 
point by' a mule. Mine rock was separ
ately loaded into cars at the shaft, 
hauled J.600 ft. to a pocket, again 
dumped into cars, and, as a final step, 
was hauled by locomotive 1,200 ft. to 
the dumping point. To eliminate this 
multiplicity of equipment and handlings, 
cars of mine rock are now dumped with 
the coal cars in the breaker. The rock

is diverted by means of a  fly gate to the 
refuse pocket, w here it is joined with 
the breaker refuse. F rom  the refuse 
pocket, the combined mine and breaker 
rock is hauled to the dump in a  Differ
ential 10-yd. motor-operated two-wav- 
dump car equipped with a 10-yd. three- 
way-dump trailer.

Two Differential cars are used at the 
Richards colliery. One is identical with 
that in use at Short M ountain, while the 
other has a capacity of 28 cu.yd., in ad
dition to the 10-yd. trailer. Both mine 
refuse and breaker refuse go into a 
common pocket, from  which it is hauled
5,000 ft. to the dump by the larries. At 
W illiam  Penn colliery, home-made side- 
dump cars are used. A t Lytle and W il
liamstown collieries, the entire disposal 
problem is solved by the use of mine 
cars, which are discharged over horn 
dumps.

M aximum distances to dumping 
points vary from 2,500 to 5,000 ft. at 
the various collieries, and the grades 
over which larries and cars travel vary 
from  zero to 6 or 7 per cent. Except 
w here special conditions prevail, bank 
sites are selected which will allow the 
disposal equipment to travel direct to the 
dum ping point w ithout the use of hoist
ing or low ering equipment.



POWER GENERATION
+  A t  Short Mountain Colliery

Er e c t e d  in 1920 and 1921, to
supply steam and electricity for the 
operation of Short M ountain and 

W illiamstown collieries, the Lykens 
power plant was the second commercial 
installation to use anthracite silt in 
powdered form ; the first, a  smaller in 
stallation, having been built by the 
Lytle Coal Co. at Lytle colliery.

W hen Lykens plant was put in oper
ation, the steam for operating Short 
Mountain colliery was being supplied 
by three boiler plants consisting in all 
of nine w ater-tube boilers, each with
5,000 sq.ft. of heating surface, and three 
locomotive-type boilers, each with a 
heating surface of 1,000 sq.ft. A t W ill
iamstown colliery, five boiler plants 
were in operation containing between 
them fourteen w ater-tube boilers, each 
with 5,000 sq.ft. of heating surface, and 
three locomotive-type boilers, each with 
a heating surface of 750 sq.ft. The 
combined operating forces of these eight 
plants, including firemen, w ater tenders, 
ashmen, coal passers, boiler cleaners, 
etc., totaled 154 men and the coal con
sumption for the year 1917 was 203,631 
gross tons, the average boiler efficiency 
in these plants being between 35 and 
40 per cent. All the fuel burned was 
commercial coal, about 90 per cent of 
which was No. 3 buckwheat and the re
mainder No. 2.

In the la tter half of 1917, an exhaus
tive study was made to  determine the 
best means of reducing power cost at 
these two collieries. The local power 
companies not being in a position to 
provide sufficient energy for colliery op
eration, the company had to erect a new 
boiler plant and generating station. The 
Short M ountain colliery remained on 
steam except w here new installations 
could be more economically operated by 
electricity.

To operate the existing steam equip
ment at Short M ountain colliery, six 
600-hp. boilers w ere installed. Two 
3,200-kw. turbo-generators were selected 
to supply electrical energy for both

Short Mountain and W illiamstown col
lieries, and plans were made for a future 
third machine of at least 7,500 kw., for 
it was estimated that a generating ca
pacity of 10,000 kw. would suffice. F or 
operating the turbines, six 500-hp. boil
ers were installed, which provide suffi
cient steam for operating 9,000-kw. and 
one of the 3,200-lav. machines.

H igh-pressure superheated steam is 
necessary for low turbine-w ater rates, 
whereas the w ater rate on slide-valve 
reciprocating engines operating non
condensing is not m aterially improved 
by superheating the steam. The exist
ing machines were not built for operat
ing at high pressures, so it was decided 
to generate steam at both 190- and 
145-lb. pressures.

The boiler and turbine plants being 
selected, much thought was given to the 
grade of coal that would give greatest 
economy. Naturally, the first proposal 
was traveling-grate stokers burning 
No. 3 buckwheat, but, as this size of 
coal has a good market, the use of silt 
was proposed. Experience w ith fine 
coals on chain-grate stokers had shown 
that some commercial coal would have 
to be burned with the silt if such stokers 
were used, especially when operating 
the boilers a t high ratings. Mountains 
of slush, an accumulation of years, were 
available. These had no g reat com
mercial value, but when pulverized and 
burned in suspension would replace an 
enormous quantity of marketable coal.

An experimental plant was installed in 
1918, and research continued until late 
in 1920. The pilot plant consisted of a
2,500-sq.ft. water-tube boiler, a 42-in. 
screen-type pulverizing mill and a rotary 
dryer. The economical operation of the 
Lykens plant during the past ten years 
proves that anthracite slush can be 
burned successfully in powdered form. 
The operation of the plant has surpassed 
the expectations of its most optimistic 
advocates.

A mixture of about 25 per cent coal 
and 75 per cent w ater is pumped against

a head of 400 ft., either from the breaker 
washery or slush pile, to a storage site 
on the side of the mountain, a distance 
of 2,500 to 3,500 ft.

H ere the coal is discharged into two 
concrete dew atering tanks with four 
slow-moving drag scrapers for removing 
the slush. These scrapers discharge 
directly to two coal stackers, each con
sisting of a 90-ft. boom carrying a drag 
scraper. The lower side of the scraper 
trough is fitted with a number of sliding 
gates, from which the coal can be dis
charged a t any point along the boom. 
As the boom swings through an angle 
of 180 deg., the two stacker units pro
vide storage for at least 100,000 tons. 
The coal as it leaves the stackers con
tains about 30 per cent of m oisture, 
but after standing in the storage pile 
48 hours the moisture decreases to about 
10 per cent.

Coal is reclaimed from the storage 
pile by a drag  scraper operated by a 
m otor-driven double-drum hoist. Suit
able anchor posts for attaching the head- 
rope sheave are arranged around the 
pile. The hoist is mounted on a tu rn 
table provided with a central discharge, 
which feature permits sw inging the hoist 
drums in line with the pull of the drag  
scraper. Dewatering, stacking and re 
claiming coal require, in all, the services 
of only two men.

From  the discharge hopper of the 
drag scraper the coal is conveyed by a 
scraper conveyor to a distributing con
veyor which carries it over the raw-coal 
bunkers in the pulverizing house. From  
the bunkers the coal is passed to 
two 25-ton-per-hour double shell dryers 
where the moisture content is reduced 
to about 1 per cent. The coal is then 
elevated into a concrete bin located over 
the pulverizing room. This bin is a r 
ranged with suitable discharges to eight 
42-in. screen mills.

As fed to the mills, about 70 per cent 
of the silt will pass through a ^ j- in . 
screen, and of the finished m aterial leav
ing the mill, about 82 per cent passes 
through a 200-mesh screen. Such fine 
grinding is necessary with anthracite, 
or all the coal will not ignite, the volatile 
content of the fuel being only 8 per cent,
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as compared with the 30 or 40 per cent 
of bituminous coals.

Coal from the mills is discharged into 
screw conveyors, which in tu rn  feed 
into duplicate systems of bucket eleva
tors lifting the coal to a point above the 
boiler bunker level, whence screw con
veyors in duplicate transfer it to the 
fuel bins above the boiler aisle. The 
total capacity of the fuel bins is 250 
tons, a supply sufficient for the 24-hour 
full load on the station.

The boilers are arranged in two rows, 
six being on each side of the operating 
aisle. Six 5,000-sq.ft. horizontal w ater- 
tube boilers, equipped w ith superheaters 
and operated a t 190 lb. pressure, arc 
provided, and six 6,000-sq.ft. boilers of 
the same type, operating at 145 lb. pres
sure, but w ithout superheaters. All are 
designed for 200 lb. w orking pressure.

The higher-pressure boilers supply 
steam to the turbines, and the lower- 
pressure boilers provide steam for dis
tribution to the hoists, a ir compressors, 
and pumps of Short Mountain colliery. 
The steam header consists of two con
nected loops with sectionalizing valves 
between each pair of boilers, so that any 
of the boilers can be used on either high- 
or low-pressure service.

To afford a good burner setting, the 
front of the combustion chamber of each 
boiler is extended, the floor rising from 
the front of the combustion chamber to 
the bridge wall. The furnace volume of 
the 5,000-sq.ft. boilers is nearly 1,600 
cu.ft., giving 3.5 sq.ft. of heating sur
face per cubic foot of furnace volume. 
T he 6,000-sq.ft. boilers have 4 sq.ft. of 
heating surface per cubic foot of fu r
nace volume. Ashes are sluiced from 
the pit w ith mine water.

Each boiler is fired by a single burner 
located in the arch which forms the 
top of the combustion-chamber exten
sion. The opening of each burner is 
2^ in. wide and 5 ft. 2 in. long. The 
burners discharge directly against a 
hinged deflector, the position of which 
is controlled by a chain wheel and screw 
operated from the floor. T he flame 
travel can therefore be directed to suit

the load. Secondary air is admitted 
into the cast-iron housing surrounding 
the burner, being regulated by a damper 
fitted to the top of the housing and oper
ated from the floor. The feeders, two 
for each burner, are mounted directly 
below the pulverized-fuel bins with the 
controls conveniently located on the 
boiler fronts.

Prim ary air is supplied by two motor- 
driven fans discharging midway into the 
prim ary air header which extends the 
length of the boiler room directly above 
the operating aisle. Two radial brick 
stacks of 12 ft. inside diameter at the 
top and rising 175 ft. above the base 
have been erected, each serving six 
boilers and having two breechings, each 
connected to three boilers.

The present installed generating ca
pacity consists of two 3,200-kw. (4,000- 
kva.), 2,300-volt, 3-phase 60-cycle, and 
one 9,000-kw. (11,250-kva.), 13,200-volt,
3-phase, 60-cycle turbo-generators. The 
th ird  machine was put in service in 1929.

Condensers are all low-head je t- 
mounted units and are located directly 
below the turbine exhaust. They are 
equipped with Rado-jet a ir pumps. Re
moval pumps for the two smaller tu r
bines are turbine-driven, and that of the 
large machine is motor-driven. A  spray 
pond is used for cooling injection water, 
which requires three 4,500-g.p.m. motor- 
driven centrifugal pumps. H ot- and 
cold-water tunnels extend from the 
spray-pond basin to the basement of 
the turbine room.

Boiler feed w ater is supplied by four 
centrifugal pumps, two motor- and two 
turbine-driven, located in the basement 
of the turbine room directly below the 
ffied-water heater. H eat for feed w ater 
is supplied by the removal pumps of the 
condensers which serve the smaller tu r
bines and from the following sources: 
discharge from Rado-jet air pumps, tu r 
bine-driven boiler-feed pumps (when 
operating), colliery air compressors and 
shaft hoists. The available exhaust 
steam for feeding boiler-feed w ater 
maintains a fairly constant heat balance 
over 24 hours.

The 3,200-kw. generators are cooled 
by air washers, and the 9,000-kw. gen
erator has a closed system of cooling 
using fresh w ater through a fin-type 
cooler. P ip ing is so arranged tha t the 
w arm  w ater from  the 9,000-kw. genera
tor cooler either can be used in the 
feed-water heater or emptied into the 
hot-w ater tunnel for spray-pond make
up.

The 9,000-kw., 13,200-volt generator 
is connected solidly to the secondary of 
a 11,250-kva., 13,200-22,000 volt, 3-phase 
auto-transform er by single-conductor 
lead-sheath cables. A n oil circuit 
breaker connects the auto-transform er 
to  the 22-kva. outdoor bus so that the 
generator and transform er form a 9,000- 
kw., 22,000-volt generating unit.

All oil circuit breakers are opened 
and closed by a station control battery 
installed in a separate room. A  7.5-kw. 
m otor-generator is provided for charg
ing this battery. A  50-kva., 3-phase,
2,300-460-volt transform er provides 
power for the motors of the air-washer 
pump, oil purifiers and other small mo
tors used in the power plant and boiler 
room. W hen the 9,000-kw. turbo-gen
erator was installed, a motor-driven 
centrifugal-type oil purifier w ith motor- 
driven oil pump was put in service.

Both 2,200- and 440-volt power are 
required in the operation of the pulver
izing plant, which is transm itted at 
2,200 volts by cable from the generating 
station. Three 150-kva. transformers 
located at the pulverizing plant provide 
440-volt power. T he 440-volt control 
apparatus is located in a separate room, 
and all motor drives are  interlocked to 
insure proper sequence when starting 
or stopping conveyors.

The boiler plant generates an average 
of 1,700,000,000 lb. of steam each year, 
of which 650,000,000 lb. is used in the 
turbine plant. T he rem aining 1,050,- 
000,000 lb. of steam is required for op
erating  steam equipment at Short Moun
tain colliery. D uring a year of normal 
coal production an average of 40,000,000 
kw.-hr. is required in the operation of 
the collieries and power plant.

Lykens Power Plant, 
Short Mountain 

Colliery



COMPRESSED AIR
+  A t  Susquehanna Coll ieries

A T  the Susquehanna collieries, com- 
r \  pressed air has been found a neces- 

sity for m ining operations. W her
ever made available, opportunities for 
using it as a convenience and a labor 
saver constantly have presented them
selves. N ot only is compressed air used 
extensively a t these mines in the prep
aration of w orking faces for blasting, 
but also in the operation of all hoists 
and pumps which are installed in places 
where gas is present o r is to be feared. 
Moreover, in the South Shaft of No. 7 
colliery, eight com pressed-air locomo
tives are still in successful operation and 
doubtless will continue to be used, esti
mates on substituting permissible stor
age batteries having shown that the ex
pense of new equipment, including the 
high cost for power to widely separated 
charging stations, would not w arrant a 
change, the existing compressors, air 
lines and locomotives being in good 
working condition.

In mines w ith difficult gradients, 
where locomotives often never come to 
the shaft or to the surface except for 
repair and w here the bringing of them 
to the shaft o r to daylight involves haul
ing them up planes, it is difficult to 
arrange for any concentration of charg
ing stations. These South S haft loco
motives are supplied w ith air a t 1,000- 
lb. pressure by two steam -driven air 
compressors, each of 500-cu.ft. per 
minute capacity.

At the Susquehanna collieries, scraper 
hoists are frequently operated by com
pressed air, especially in gassy places 
or where electric power lines have not 
been installed, and an air-driven shaker 
chute has recently been put in opera
tion in No. 7 mine. Such air-driven 
equipment can be reversed merely by 
operation of the valves. Thus material 
or men can be taken to the face as 
readily as coal can be transported to 
the car if the gradients are not too un
favorable. T he je rk  of the air-pro
pelled chute is more pronounced than 
that of the electrically propelled unit, 
though"the economy in power is not so 
great. Several L ittle T ugger hoists 
also have been installed for spotting 
cars under loading chutes, thus dispens

ing with the more costly and less con
venient mine mule.

Centrifugal mine pumps also are 
sometimes primed at the Susquehanna 
collieries by compressed-air ejectors, and 
hoist brakes and clutches are operated 
by compressed air from the colliery air- 
supply lines. Each hoist usually is p ro
vided with a separate compressor, the 
colliery air supply being used only when 
the small compressor is tem porarily out 
of service.

W hen a mine has been converted, as 
have most of the Susquehanna collieries, 
from steam to electric operation, com
pressed air must be used to operate the 
car dumps at the breaker tip, and air 
whistles also are often provided. H ow 
ever, the Susquehanna company uses 
more electric sirens than a ir  whistles, 
because electric power always is ready 
for use, whereas compressed a ir  may 
not be available when the colliery is 
idle. In many of the mines, com
pressed air is being used also for signal
ing on slopes, where, owing to the pres
ence of gas, the use of electric signals 
has been deemed unsafe. On the other 
hand, at shafts, electric signals are re
placing those formerly operated by com
pressed air. Larries and steam locomo
tives are provided with small a ir com
pressors for dumping loads and operat
ing brakes.

In the shops of the Susquehanna com

pany, compressed air is used for sharp
ening drill steel, and where steam is no 
longer available it is also employed for 
the actuation of hydraulic presses and 
of riveting and forging hammers.

Utility air hoists have proved to be 
labor savers in the shops, and air-oper
ated hand drills have reduced the time 
expended in the m aking of repairs. 
W indings of electrical machines are 
cleaned periodically with compressed 
air, and insulating varnish is blown on 
them by the same means, which also is 
used in the heating torches by which 
worn locomotive tires are annealed 
prior to being turned down.

W hen installing new equipment in 
place of old, the use of air-driven con
crete breakers has been found to save 
much time where foundations have to 
be removed, and, when time comes for 
refurbishment, air-spray  painting saves 
time and labor, the sandblast removing 
the scale from steel buildings and from 
power transm ission towers prior to their 
being sprayed w ith paint.

A t each colliery a ir  compressors de
liver compressed a ir through suitable 
pipe lines to the inside workings, but 
wherever, because of inadequate pipe
line or compressor capacity, the pressure 
at the face drops below 60 lb., a receiver 
is connected with the pipe lines, and a 
small electrically driven compressor is 
arranged to feed into this a ir  receiver. 
A check valve in the colliery a ir  line 
permits colliery air to flow into the 

(Turn to page 376)

Air Compressor With Synchronous Motors at Williamstown Colliery



PUMPING
+  A t  Susquehanna Collieries

WA T E R  problems are no respect
ers of markets. They must be 
met whether the mines run reg

ularly or irregularly. W ith an aggre
gate of 12.34 tons of water pumped per 
ton of coal, o r 46,000,000 tons in 1931, 
the disposal of mine w ater constitutes 
one of the largest problems of the Susque
hanna collieries, as at all the deeper 
anthracite mines, a load that is particu
larly burdensome at times of slow oper
ation and still more when the mines 
are not producing.

Cameron mine operated on extremely 
short time in 1931, and its ratio of tons 
of w ater to tons of coal was 153.22 to 
1. Two mines, Richards and W illiams- 
town, pumped in that year a quantity 
relatively small as compared with Cam
eron: namely, 5.0S and 5.80 tons of 
w ater per ton of coal, respectively, but 
enough to add appreciably to mining 
costs.

W hen new pumping stations are con
structed, they usually are excavated in 
the rock and are so arranged tha t they 
can be entirely surrounded by w ater—  
in other words, “submerged”—without 
closing off the passageway by which the 
pumproom is approached. This prevents 
the loss of the pumps in case of a pro
longed power failure, failure of column 
line, excessive w ater inflow or sim ilar 
disaster. W here a station cannot be 
arranged for permanent submergence, 
dams or bulkhead doors are provided 
for use in emergencies.

W hen the use of electrically driven 
centrifugal pumps w as first considered 
for the mines of the Susquehanna Col
lieries Co., as for other anthracite prop
erties, it was not thought desirable to 
build them for high heads. The early 
pumps were designed for slow-speed 
operation with pressures per stage of 
about 35 lb. (equivalent to an SO-ft. lift) . 
As 10-stage pumps were the lim it in 
construction, the highest head pumps 
would lift w ater only 800 ft. Speeds 
were later increased to 1,200 r.p.m., and 
today many pumps revolving at 1,S00 
r.p.m. are in successful operation. 
Pumps were equipped w ith diffusion 
vanes to prevent w ear and subsequent 
replacement of the casings, but the more 
modern pumps are of volute type, oper
ating at 200 ft. or more per stage.

The first large centrifugal pumps in
stalled by the Susquehanna Collieries 
Co. were placed in the Top and Counter 
stations of the W illiamstown colliery, 
where they are still operating. They 
are Allis-Chalmers, 8- and 10-stage, 640- 
and 800-ft. head, 80-ft.-per-stage, 1,800- 
g.p.m. and 880-r.p.m. These pumps have 
operated for over ten years w ith the 
lowest maintenance cost of any pump on 
the properties.

Four pumps were originally installed 
in each station with space in which a 
fifth pump could be installed when 
needed. This fifth pump has since been 
installed in each station, but the one at 
the Counter station, by reason of its 
equipment with F rancis impellers, has 
a capacity of 2,200 g.p.m. and yet does 
not overload the 600-lip. synchronous 
motor by which it is driven. By equip
ping the original pumps with Francis 
impellers an increase in capacity of 
about 400 g.p.m. can later be obtained 
without much expense.

Metal used in centrifugal mine pumps 
in the anthracite mines and at the Sus
quehanna collieries has usually been 75 
per cent copper, 10 per cent tin, and 
15 per cent lead, although some varia
tion in this bronze frequently occurs.

Chrome iron has been used for impel
lers and shaft sleeves.

A t No. 2 shaft bottom, No. 7 colliery, 
three 2,500-g.p.m. double-acting duplex 
steam -driven plunger pumps discharge 
water to the surface. Eleven steam- 
driven plunger pumps having a rated 
capacity of 16,500 g.p.m. handle all 
w ater up Short M ountain shaft in three 
lifts, a total static head of 1,771 ft. In 
all, 115 centrifugal pumps and 79 
plunger and piston pumps are in service 
at the Susquehanna collieries, having a 
total capacity of approxim ately 226,580
g.p.m. and requiring 27,932 motor 
horsepower.

Because of the corrosive action of 
sulphuric acid, all metal in contact with 
the mine w ater is of acid-resisting 
bronze, though sometimes, as in the case 
of column pipe, wood lining is used.

Column lines are given sufficient area 
so tha t the frictional loss will not be 
excessive even when all the pumps in a 
station are in operation. Diameters of 
discharge lines are chosen w ith full rec
ognition of the fact that the head at 
which the pumps operate will vary with 
ths number of pumps discharging into 
the column.

A t these mines, suction lines usually 
are made one or even two pipe sizes 
larger than the suction opening of the 

(Turn to page 376)

Underground Pump Station at Williamstown; Five 2,000-G.P.M., 880-R.P.M. 
Centrifugal Pumps Driven by 500-Hp. Slip-Ring Motors



SAFETY
+  A t  Susquehanna Coll ieries

El im in a t io n  of open lights and
substitution therefor of Edison 
and W heat electric cap lamps, to

gether with Koehler flame safety lamps, 
an increased use of permissible explo
sives and electric-battery firing, the 
almost exclusive use of the M .S.A, 
Skullgard safety hat, the guarding of 
machinery and the proper installation 
and m aintenance of electrical equipment 
have been factors . in a  vigorous cam
paign for safety which the Susquehanna 
Collieries Co. and the Lytle Coal Co. 
for many years have been waging. 
About one year ago, this safety work 
was reorganized and the safety and 
compensation departm ents w ere com
bined under the common head of a  su
pervisor of safety and compensation who 
reports directly to  the general manager.

A m eeting of all general foremen was 
called, and, in  several days’ conference, 
safety standards w ere adopted. All 
items were approved unanimously be
fore they were included in  the “stand
ard.” Thus, every foreman took his 
definite p art in the form ulation of the 
rules hy which the property directly 
under his supervision was thereafter 
to be inspected and judged.

Tbe personnel of the safety depart
ment consists of the supervisor of safety 
and compensation and four inspectors, 
one for each inspection d istrict. Every 
day, w ithout previous notification, the 
safety inspector appears a t some mine 
as the sh in  is about to  s ta rt and, se
lecting a  fireboss or section foreman, 
informs that o f id a l tha t he will accom
pany him on tire inspection he is about 
to make. The fireboss then covers his 
regular d istrict with the  safety inspector.

At the end of h is inspection, any 
criticisms or recommendations tha t oc
cur to him  are noted on th e  left half 
°t a report sheet. These comments he 
discusses w ith the mine foreman, who. 
on the rig h t side of the  report, indicates 
the action he has taken to  comply with 
them, i his report is then typed, and 
copies are sent to  th e  colliery' superin
tendent the supervisor of safety and 
compensation, the mine foreman and the 
safety inspector.

'th e n  the inspector again  visits this 
Lstrict, he notes, on his report, the date

Clyde G. Brehm, Supervisor of Safety 
and Compensation

when his form er recommendations were 
put into effect and whether the unsafe 
conditions he then noted have been cor
rected  If  not, an investigation is  made 
to  find the reason.

Records a re  kept of each fireboss' 
district, showing date, number and char
acter of the safety inspector’s criticisms, 
as well as the nature and cause of, and 
disability resulting from, any accidents 
in the district.

Monthly safety meetings, fo r which 
the colliery superintendent is respon
sible, are conducted a t all collieries. 
Each month a  statement, with blueprints 
of location, of all serious and fatal acci
dents is prepared and sent to  all divi
sion superintendents and safety inspec
tors. These are discussed at the  divi
sion safety meetings.

First-aid teams are m aintained a t each 
colliery and all first-aid tra in ing  is con
ducted by the corps of company sur
geons. A t every colliery, emergency 
hospitals a re  maintained on the surface 
and on each underground level T hirty- 
eight such emergency hospitals are 
m aintained underground.

Regular teams, certificated in mine- 
rescue work by the U. S. Bureau of 
Mines, a re  m aintained at each colliery, 
and others are a t  a ll times in train ing  
under the direction of the supervisor of 
safety. Rescue equipment ready fo r in 
stant use is as follows: 23 M cCaa ap
paratus of 2-hour type, 61 B urred A ll- 
Service gas masks. 5 H .H . Inhak to rs, 
15 M .S.A. carbon-monoxide detectors.

In  each division, a certified and 
trained man is  in charge of apparatus 
and training. H e makes a m onthly re 
port on train ing, condition of apparatus, 
quantity and location of supplies, and 
certifies that every machine in  his 
charge is ready for instant use. The 
division safety inspector also inspects 
the rescue stations and equipment and 
makes a monthly report to  th e  super
visor of safety. W hen needed, all the 
equipment and supplies could be assem 
bled a t any one point w ithin the com
pany property in less than two hours.

A  few safety rules in  force follow : 
Roof must be tested with a  steel bar. 
T im ber sets m ust be carefully held in 
place where necessary by a  “sprag” or 
horizontal stru t extending from  the 
tim ber being set back to  the previous 
set. W here posts of such sets are lashed 
together by  horizontal planks running 
from  one to  the other, they must be of 
adequate strength and held in place by 
two spikes at each end. A xes must not 
have handles longer than 22 in. lest th e  
man using  the ax  with one hand should 
touch the ground or a prop with the 
end of th e  handle and  thus make a
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misdirected blow that might cut a hand 
or sever a  finger.

Every man carries a safety lamp as 
well as an electric cap lamp. W hen 
the man to whom the lamp is confided 
is at his w orking place, the lamp must 
be kept at the high point of the face, 
and must always be lighted. All acces
sible places must be examined a t least 
weekly, whether used or idle.

Every main door is required to be 
in duplicate, so that if one fails, the 
other can be substituted for it. Faces 
of old chambers are never left blind 
but connected up to the gangway above. 
On all exhaust ventilating fans are 
posted notices reading “Safety Lamps 
Only,” because the return  air may pos

sibly reach the explosive limit, though 
all care is taken to see that such a 
quantity of gas is never even approxi
mated.

A t the Susquehanna collieries over
3,000 Skullgard hats are in use, the 
underground employees in three collier
ies being entirely thus equipped. The 
introduction of this safety equipment 
has been gradual and its value as pro
tection against head injuries is shown 
by the following table:

T o n s M in ed  per 
Y ea r H ead  In ju ry
192 8.....................................  55,130
1929 ................................... 65,604
193 0.....................................  71,233
193 1..........................................  92,911
8  m on ths, 1932....................  182.723

COMPRESSED A IR

A t  Susquehanna Collieries
(Concluded from page 373)

receiver, but prevents the small com
pressor from  delivering air back to the 
colliery lines beyond it. These small 
compressors therefore enable a  suitable 
working pressure to be maintained even 
at points some distance from  the main 
collier}- compressor plant.

A t points beyond the reach of the 
main colliery air lines, portable a ir  com
pressors electrically driven are installed. 
Such compressors usually are driven 
through a reduction gear, but recent 
experience has shown tha t a Texrope or 
a Cog-Belt drive will prevent compres
sor vibrations from  being transm itted 
to the driving motors. Special heavy- 
duty magnetic starters and unloading 
devices also have reduced the cost of 
electrical maintenance.

A t collieries operating entirely on 
electric power, the main a ir  compressors 
are driven by direct-connected synchro
nous motors. Autom atic operation of 
large electrically driven compressors 
has often been considered, but, as these 
machines are located in substations 
where an attendant is always on duty, 
full automatic operation would not be 
an economy.

Large installations inside the mines 
would reduce air-transm ission losses 
and result in higher pressure a t the 
w orking places, but the excessive cost 
of cooling the necessary circulating 
w ater has discouraged inside installa
tions, for fresh w ater must be circu
lated through their cylinder jackets and 
intercoolers. A t surface installations, 
cooling water is circulated by a motor- 
driven centrifugal pump through spray 
nozzles which discharge into a storage 
tank.

After-coolers have been given much 
consideration, as cool drv air can be

transm itted more economically than 
heated air and used to better advantage 
in air tools, but it is difficult to show 
that they would make any saving in 
dollars.

In compressing air from  atmospheric 
pressure to 100 lb. gage, much heat is 
lost, so tests were made on two ma
chines to determine how much heat was 
present in the discharge w ater. I f  suffi
cient heat could be obtained from  this 
source, and the cost o f utilization would 
not be too great, the w ater, it was 
thought, a fte r  leaving the compressor 
could be used in the wash houses dur
ing the summer months, thus saving the 
expense of operating hot-w ater boilers. 
T est data on the following compressors 
showed that half the power furnished 
the compressors was lost in heat.

C om presso r  22— 13 x 14#in . 28— 17$ x 2! in
D isp lac em en t  3,168 cu .ft . 2,690 cu .ft.
R ev . pe r m in   257 180
H o rsep o w er  500 438
R ece iv er p ressu re .. 90 lb . 55 lb.
In le t  w a te r ..............  55 deg .F . 74 deg .F .
O u tle t w a te r   l lO d e g .F . 91 deg.F .
T e m p e ra tu re  r i s e . . 55 deg .F . 17 deg.F .
W a te r  c i r c u la te d . . 2 6 .8 g .p .m . 7 4 .7 g .p .m .
B .t.u . p e r  h o u r . . . .  737,000 633,000
H e a t loss.........................  289 h p . 248 hpl

Though compressed air is needed for 
economical mining, it is an expensive 
form  of power, as most compressors 
operate at full capacity during the col
liery w orking day and usually run at 
half-load during the other 16 hours. 
The steady load over many hours results 
in high steam and kilowatt-hour con
sumption.

P U M P IN G

A t  Susquehanna Collieries

(Concluded from Page 374)

pump, depending upon pump capacity 
and length of suction pipe. If the suc
tion line is too small, the pumps may 
not operate successfully, especially if 
one pump is operating alone, because, 
under such conditions, the lower fric
tional head would increase its capacity. 
Suction strainers with removable chip 
baskets also are made of area as ample 
as that of the suction pipes.

Gate and check valves also usually 
are made of larger dimensions than the 
discharge opening of the pump, in order 
to reduce the velocity of the w ater flow
ing through them, because thereby 
longer life will be assured. Gate and 
check valves generally are built of 
bronze, but, when cast-iron check valves 
are used, they are always selected over
size to reduce w ater velocity.

Automatic control of centrifugal 
pumps has been developed to such a de
gree of perfection that more reliable 
operation is obtained w ith equipment 
than with hand control, for the auto
matic features embodied in the control 
will act more quickly in an emergency 
than is possible with manual supervision.

-Most of the plunger pumps at these

mines are self-priming, but, where the 
valve chamber area is large in compari
son w ith the area displaced by the 
plunger, the pump may not readily prime 
itself. Autom atic prim ing control has 
been developed for use w ith plunger 
pumps, so that many plunger pumps op
erating  but a few hours each day can 
operate when required w ithout the cost 
of attendance at each pump. One at
tendant can therefore supervise the 
operation of several pumps located at 
various places around the mine.

Squirrel-cage motors usually are pro
vided for driving centrifugal pumps, al
though motors above 300 hp. are often 
of slip-ring type. Several synchronous 
motors w ith direct-connected exciters 
have been placed in service, and their 
operation is entirely successful except 
where the voltage drop is below normal. 
F or general application on centrifugal- 
pump drives, synchronous motors are 
required to have 110 to 120 per cent 
pull-out torque and not less than 1-a 
per cent pull-in torque. Gathering
pumps usually are of piston type and

driven by direct-current motors from 
haulage circuits in the mines.



VENTILATION
+  A t  Susquehanna Coll ieries

UNDER the anrhrsrits lairs o f £he 
Commonwealth of PetusryjTariB, 
203 ca .f l of a ir  per minute mast 

be fm dshefl fa r  every person employed 
la  any TTH-te and as much more as cir- 
cm stm res  may regrire. Because of 
ib* nrzzrag methods adopted and fhe 
large number of coal beds worked, 
anfhradte mines rarely ran he TenS- 
lated sarismctorily h r  a  single fan.

W ith fhe confrnnons changes in  mine 
development winch ertensions of the 
workings involve. wife fhe variations in 
fhe thickness of coal seams and with 
fhe ranks enconntered i t  operation, the 
denies demanded from fhe ra tions fans 
installed a t  a  mine frennenth- vary 
grea£y. A t  all mines fhe fans a re  
tested oerioaioaliv to ascertain whether 
earn is  SeEvering snmcieni a ir  to  afford 
safe working enndifions. A s mining 
candinans change, fhe operating charac
teristics of fhe fans m ust he modified to  
provide safe renfikcSm.

A t m e Snscuebanna ctiliieries. fans 
located near fhe main *hoiler plants 
nsualy axe steam-driven, although some 
new instaDations h a re  heen ennippec 
with electric drive, Taibsn steam i t s  
replaced h r  ek ch iab r, msrmr old steatr. 
fans also were .changed to  electric-mo- 
tor drive. W here there was space he- 
tweet fhe engine and tan  casing, a  
a k tc  chain or v e t  -was easily instdEeti 
between tan  and motor. PrecuenSy. 
however. i t  was necessary f t cut on fhe 
fan shaft and install a  stab .shaft wife 
cocpiing and oafboart bearing to accom
modate fhe speed reducer.

i f  usually h a s  been desirable Its 
srrange fhe  drive an this m anner be
cause it  perm itted  a  fhree-bearing m otor 
to be nsefi. fo r  standard  tw o-bearing 
motors do n o t a i wayr have bearings 
suitable fo r  chain drive, 'h ’here fhe t a t  
r i s f t  w as extended. fhe b und ing  for
merly -used to  house fhe  steam-engine 
drive BtBiaDy had  to  be enlarged, T hree 
frpes o f drive have been used on bofe 
old and new  fans, nam ely  : belt, shent- 
«oan .and Temrppe o r  Cog-3eit- 
, Motors sk iv in g  m in e  fans vary In size 
tfom. 25 -to 251 bp. a n d  a re  operated a t  
constant speed. A s  fh e  load  d u rin g fh e  
S-honr sh ift determine; the pow er de- 
'32Ti'-  no  saving is ehected by opera lo g

fhe fans a t  reduced speed dttring fhe  Id - 
h ou r idle period, M oreover, norm al 
ven fla iiaa  m ust be m aintained 24  hours 
each day, a s  fh e  firebosses m ake fheir 
rounds e a r l y  in  fhe m orning befo re  fhe  
m iners go inside. A ll mlne-fan m otors 
a re  ox dim -ring type except -those drreci- 
connected lo  fhe fan  ro to r, w hich a re  of 
sgnirred-cage construction.

Form erly, m any sohirred-cage m otors 
were used on fhe  m ain  fans, b u t fhese 
have been changed to  m otors of fhe 
w oim d-rolor type, fo r  fhe  sudden toruue 
w hich the form er applied w hen s ta rtin g  
damaged the  siient-chain drives. S tart
ers usually a re  m ade am om atic, so that 
a f te r  an  interruption, fhe fan  w ill s ta r t  
again when pow er returns. N ew  s ta rt
ers a re  arranged fo r  denhite rim e accel
eration, a s  th is  provides m ore  even sta rt
ing fhan fhe old currerk-iim k relays, -on 
which reliance rtm lc mat alw ays be 
placed.

in  addition to  fh e  m otor starter, each 
insiaHalian i s  provided wife a  panel 
equipped w ife a  suitable oil-errcuit 
breaker la v in g  overload tr ip , am m eter, 
disconnecting sw itches a n d  ligh tn ing  
arresters. T o  each far.. cTi/Iuvpit. .3- 
phase, db-cycle pow er :is delivered, .ah 
m otors operating a t  f  his tvdfeage-

hTaere possible, a  separate feeder c i r 
cuit has beer: provided fo r  -mine-far.

operation. T his perm its fhe iinstahaiion 
o f  suitable signal systems in  fhe stih- 
station to  indicate whether the fan  is 
operating. A  signal system m ay con
sist either o f  a  contact-m aking am m e
te r  o r o f a n  a ir  sane in  the fa n  d is
charge. E ith e r system regnir** a  signal 
beh and lam ps operated from  fhe 115- 
vblt substation ligh ting  c irc u it

dr. fhe past, whenever ar. opening w as 
abandoned, fhe fan was moved to  a  new  
development. I t  h as  been found, how
ever, that fhe cost of m oving old fans 
hav ing  iarge-diameher rotors w as  m ore 
expensive fh an  fh e  purchase o f  pew - » 
design higher-speed fans, .Moreover, 
m odem  fans operate a t  higher ethcieuoy, 
fhns reducing the consmrmiion o f  elec
trica l enemy.

I t . pracdcaby  a ll m ines, small blow
er; wife Tem oies. a r e  -used :io ventilate 
b lind crosscuts properly arm  clear the 
v.-prkkig faces until the veuiliaimg 
crosscut openings, .are compleied. T en- 
tubes o f  from  i -  to  2& OL diam eter a r e  
used. dipendm g opor. foe vtgrwae o f  a b  
needed an d  fh e  distance o f  transm ission 
T h e  use o f  a  la rg e r  b low er -and one a ;  
higher pressure m ay  orten  b e  m ore eco 
nomical fiant, using la rg e r  tuning. espe
cially w here fh e  m srilàtiron .-is m ore  o r  
less tem porary.

I n  a l l .  3 5  m a in  v e n tila tin g  a ®  a r e  I t  
s e rv ic e  a t  -the S iK rg a rian œ a  p ro p e rtie s , 
d e liv e rin g  a  n o rm a l vo ium e o : .3.3T4d»1® 
c n .f l . ,  o r  1 3  -ton; o f  a h  p e r  m in m e .

Old Ussry Jtinur i a t  Give ? J * a  i t  M otets  fenusaioc o r  ftePSf- rar, 
35t‘.Ü0t  Cc.îa per bimute, Aata-.iv i . '  k  W asr Asge. w f-erasv.i ••anh

Ao liter;.



MAINTENANCE
+  A t  Susquehanna Collieries

FU LL and efficient service from 
every piece of equipment installed 
is the basis of the Susquehanna 

maintenance program. The company 
attempts, with due regard to the safety 
factor, to keep equipment capacity in 
close relation to the job it is expected 
to perform , and thereafter bends its 
energies toward keeping it operating 
efficiently over the full period of normal 
life. Losses of time and money due to 
breakdowns and shortened life are a 
comparatively minor item at Susque
hanna collieries.

In general, each colliery has its own 
maintenance department, and the elec
trical and mechanical foremen in charge 
report to the superintendent. Because 
of the nature of the work, however, 
provision is made for consulting assist
ance from the electrical and mechanical 
engineers in the main office. Each col
liery has its own electrical repair and 
machine shops. Equipment too heavy 
for colliery facilities is forw arded to 
larger shops at No. 7, Pennsylvania and 
Short Mountain collieries for repair.

Organization of colliery electrical de
partm ents is based upon the appoint
ment of one electrician, one helper and 
one bonder a t each opening, in addition 
to the shop staff. T o assist the colliery 
staff, particularly in ordering replace
ments, the company insists on a detailed 
list of m ajor equipment and parts for 
each installation. A  copy of this list 
goes to the main office for use in check
ing requisitions. No installation is con
sidered to be complete until this list has 
been made up, either by the colliery staff 
or a member of the general engineering 
staff.

E ven ' piece of electrical equipment is 
inspected a t least twice a  month by the 
collier}' electrician, and in the case of 
fan, pumps, and sim ilar equipment, 
where stoppage would result in closing 
down parts of the mine, a  daily inspec
tion is made. Once a month, all bond
ing is inspected by a member of the col
liery electrical staff, who also notes the 
condition of trolley and feeder wires.

Electric locomotives, by reason o f the 
harder service they encounter, receive 
special attention. In addition to  twice- 
y early inspections covering all electrical

and mechanical equipment from the tires 
to the trolley wheel, the locomotive 
runner must inspect his machine at the 
end of each shift. H is findings are 
entered on the form  shown in Fig. 1, 
which goes to the mine foreman and the 
colliery electrician. The locomotive 
runner also is expected to take care of 
the trailing cable, including inspection 
and repairs.

In the case of battery locomotives, the 
report of the locomotive runner is sup
plemented by a daily battery report. 
This report contains space for daily 
charging details and also for inform a
tion on the results of the weekly equal
izing charge. One battery report sheet 
is complete when the month-end read
ings on the specific gravity  of the solu
tion in each cell is obtained. These 
readings are taken immediately afte r 
the regular equalizing charge. Every 
three months, each battery receives a 
thorough inspection at the hands of a 
maintenance engineer from the general 
engineering staff, assisted bv the manu
facturer’s service man.

Batteries are charged from specific- 
gravity charts, which are made up to 
show the ampere-hours required for a 
full charge at each specific-gravity 
range, from 1.27-1.28 down to 1.13-1.14. 
The charging attendant secures the 
specific gravity of the discharged bat

tery from a pilot cell, and sets his am
pere-hour meter a t the required figure. 
P ilot cells are changed once each month. 
This method of determ ining discharge 
condition was adopted in place of am
pere-hour meters on the locomotive; the 
ja rr in g  and shocks received by these 
meters while the locomotive was in 
service rendered them inaccurate and 
increased their maintenance cost.

All storage-battery locomotives are 
located a t No. 7 and No. 6 collieries, 
where operating conditions include short 
stretches of roadway on grades as high 
as 17 per cent. In  spite of these severe 
conditions of service, the improved bat
tery m aintenance methods have enabled 
the company to request—and receive— 
increased life guarantees from  battery 
m anufacturers. L ife history of bat
teries back to 1919 are given in Table 
I, together with other locomotive and 
battery details. W ith  the exception of 
one Edison battery, all battery installa
tions since early in 1925 have been 
E xide lead cells.

Out of the 113 mine locomotives used 
by the Susquehanna Collieries Co., 62, 
including ten battery types, are located 
at No. 7 and No. 6 collieries. Uneven 
track and high grades are prevalent, 
throw ing heavy strains on locomotive 
frames, w ith the result that axle and 
shaft failures, spring breakage, and wear 
were costly items. To eliminate exces
sive breakage and w ear of axles, crank- 
pins, m otor arm ature shafts, bolts, and 
sim ilar parts, the company now em-

Fig. 1—Motorman’s Daily Report on Locomotive Conditions
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ploys heat-treated chrome-vanadium steel In  view of the hard  service which 
( “E lastuff” ) , supplied by H orace T. mine locomotives receive, rigid arm a-
Potts & Co., Philadelphia, Pa. Sizes up 
to I f  in. round and 2 in. hexagonal con
tain 0.25-0.35 per cent carbon; for all 
other sizes, carbon content is 0.45-0.55 
per cent. Physical characteristics are 
given in the following ta b le :

T ensile  s tre n g th , lb . pe r s q .in ........................................
T ensile  s tre n g th , y ie ld  p o in t, lb . pe r sq .in ...............
P e r  ce n t e longation  in  2 in ..............................................
P e r  ce n t red u c tio n  in  a r e a ...............................................
B rin e ll.......................................................................................

Replacement of the older types of 
axles began three years ago, and none 
has been broken since the use of the 
chrome-vanadium alloy was begun.

All of the older locomotives were 
equipped with coil springs, which 
allowed but little axle flexibility, with 
the result that considerable breakage 
ensued. These springs have been re
placed by a type made up of steel with 
the following characteristics : carbon, 
0.90-1.10 per cen t; manganese, 0.50 per 
cent, maximum ; phosphorus and sulphur, 
each 0.05 per cent, maximum ; working 
strength, 60,000 lb. per square inch. Re
search on the best type of bearing 
metal for brasses and axle bearings re
sulted in standardization on the follow
ing analysis : copper, 80 per cent ; lead 
and tin, 10 per cent each.

Electric locomotives originally were 
arranged to  take side th ru st on the 
journal-box faces. Excessive wear re
sulted, and to avoid undue replacement 
of journal boxes, end-thrust plates are 
now installed, supplemented by replace
able w earing strips welded to the jour
nal. Studies on motor bearings resulted 
in the adoption of a rigid roller bearing 
on the pinion end for strength where 
the load occurs, and a self-aligning ball 
bearing on the com m utator end to pro
vide fo r alignm ent afte r wear takes 
place.

ture specifications have been adopted by 
the company, as follows: best grade of 
magnet wire, salam ander w hite enamel 
finish, “delbeston” insulation; each coil 
separated in the cell portion by mica 
insulation of sufficient thickness and size

....................  —D iam e te r, R o u n d  S ires, Inches............... ......
I J t o 3  3 } to 6 {  61 to  8

M 0.0 0 0 -150,000 M 5 .0 0 0 -160,000 130,000-150,000
120,000-135,000 120,000-135,000 105,000-125,000

16-20 15-20 15-20
52-60 42-52 42-52

302-340 302-340 255-322

to fit the cell; coils dipped and baked 
afte r form ing and before insulation, hot- 
pressed afte r insulation; piece of high- 
grade mica placed between lower leads 
and coil to prevent fractu ring  when 
leids are bent; leads sleeved w ith asbes
tos sleeving, taped over sleeving with 
half-lapped mica tape, half-lapped asbes
tos tape applied over mica tape; coils 
firmly tied to corners to prevent leads 
working against the coils and also to 
prevent breakage of cell insulation when 
leads are bent; mica strip  is laid across 
the top side of coil under the asbestos 
tape afte r cell insulation has been 
applied as an additional protection and 
insulation under the bands; high-grade 
demineralized asbestos used in tapes and 
sleeving.

Reconditioning of mine-locomotive 
motors is not carried on indefinitely at 
Susquehanna collieries. M aintenance 
costs for each of the older types of 
motors are closely watched, and when 
an appreciable rise is noted, the m otor 
is replaced with the latest type. As the 
new motors have a considerably higher 
rating with approxim ately the same 
physical dimensions, the change not only 
cuts down the cost of maintenance but 
also adds m aterially to the power of the 
locomotive. Obsolete motors are either 
scrapped or applied on small slope 
hoists where the duty is light.

Routine repairs to mine locomotives 
are made underground, as are the daily 
and half-yearly inspections. No definite 
system of periodic overhauling has been 
established, due to the varying charac
ter of service the locomotives receive. 
The company follows the rule that elec
tric locomotives must receive a general 
overhauling, both electrical and mechan
ical, when m ajor repairs are necessary. 
All electrical equipment is taken out, in
spected, and repaired, mechanical parts 
are replaced if necessary, and the fram e 
receives new bolts and rivets and is 
strenghtened a t points where weakness 
appears. To complete the job, each 
locomotive receives a  coat of "H anna 
Green" machinery paint. This color has 
been established as the standard for all 
overhauled machinery, including electric 
locomotives.

W ear on locomotive tires is a m ajor 
item of expense which the Susquehanna 
Collieries Co. is reducing through tire 
filling with the electric welder. The 
company has not installed equipment of

New

Fig. 2—Old and New Construction, 
Locomotive Brake Shoes

its own for this purpose, but sends its 
tires to the W estinghouse E lectric & 
M fg. Co.’s service shop in the region. 
Experience has shown tha t it is possible 
to fill the tires about four times. Steam 
locomotive tires are an exception to this 
rule, as building them up by electric 
welding is not considered sufficiently 
valuable to w arran t the necessary ex
pense. These tires are turned down 
when worn until too thin for fu rther 
service. F or some time, the company 
has experimented w ith cutting tools 
which would perm it tires to be turned 
without prelim inary annealing or re-

Fig. 3—Building Up Mine Car Wheels by Electric Welding, 
No. 7 Shop

Fig. 4—Worn Wheel and the Two Steps in Rebuilding for 
Further Service
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moval from the spider. As a result of 
this investigation, the Crucible Steel 
Co.’s cutting steel, Rex “A A A ” cobalt 
high-speed steel, has been adopted.

Special cast-iron brake shoes with 
Ferallun and crucible steel inserts are 
used on mine locomotives. W ith  the 
shape of shoe originally employed, con
siderable trouble was encountered from 
shoes w orking out of position on the 
tread. To prevent this action, the lip 
which rides on the tire flange has been 
lengthened, as shown in Fig. 2, until it 
extends down the full depth of the shoe. 
Better braking results, as the shoe is 
held in the proper position on the tread, 
and difficulties from  shoes w orking 
loose from the tire have been eliminated.

Susquehanna has extended the use of 
the electric welder to the filling of w orn 
places in mine-car wheels. Cast-iron 
chilled-tread wheels w ith seven spokes 
are used on mine cars, and spragging 
therefore results in the form ation of 
seven flat spots on the wheel tread. A t 
other places, the thickness of the tread 
is little affected, so the company is 
adding to wheel life and reducing 
replacements by electric welding.

In filling the worn spots (F ig . 3) a 
high-carbon steel electrode is used. 
W hen sufficient metal is deposited to 
bring the worn places up to their orig i
nal shape, the wheel is ground to a fair 
circle, afte r which it is ready for serv
ice. A  w orn wheel before and after 
rebuilding is shown in F ig. 4. O rd i
narily, w orn spots can be built up three 
times, afte r which the character of the 
surface is such that metal from  the 
electrode will not adhere sufficiently for 
grinding and subsequent use. W heel 
rebuilding for all the company’s opera
tions is done at No. 7 colliery, using a 
300-amp., one-man welder.

A similar welder was purchased for 
m aking repairs to bronze mine-pump 
casings at Pennsylvania and Richards 
collieries, and its cost was saved in three 
months on this duty alone. Later, it was 
applied to the construction of special 
pipe fittings, in making repairs to pipe 
lines, and for building up worn places 
in mine-car axles.

In addition to the electric welders, 
oxvacetylene equipment is employed in 
building up breaker roll teeth. Susque
hanna has standardized on breaker rolls 
made up of manganese steel segments 
carrying “hawk-bill” teeth. As a gen
eral rule, breaker rolls are taken out of 
service when the percentage of prepared 
sizes (broken, egg, stove, and chestnut) 
drops below 90, and the teeth are built 
up to the original size by oxyacetylene 
welding. In  building up a tooth, a 
chromium-manganese-iron welding rod 
(H ascrom e) is used to  supply the 
necessary metal. W hen the tooth is 
brought to approximately its original 
size, it is shaped while hot in a mold 
made from the original tooth. The top 
of the tooth is then flattened slightly,

Fig. 5— B uilding U p R oll T eeth  in 
P reparation fo r H ard-Surfacing

and Stellite is applied to the w earing 
surface. A t some collieries, Stellite is 
used for building up the tooth, as well 
as for the final hard-surfacing appli
cation. The new teeth outwear the 
originals. Three rebuildings are possible 
before the segment must be discarded.

Neutralization of acid in breaker 
water supply has been adopted a t two 
Susquehanna collieries to reduce de
struction of steel parts. B reaker w ater 
usually is obtained from  the mines, and 
a t No. 6 and Richards the acidity at 
times runs as high as 23 grains to the 
gallon. Hydrated lime is the neutraliz
ing agent used at these two plants, and 
is added to the breaker supply by a 
Gauntt variable-speed “lime feeder,” 
manufactured by the W. J. Savage Co., 
Knoxville, Tcnn. Just enough lime is 
added to almost exactly neutralize the 
acid, leaving approximately 1.5 grains

per gallon in the breaker supply. Exact 
neutralization is not desirable, as slight 
reductions in acid content would result 
in an excess of lime in the breaker 
water, which would eventually appear 
as a white stain on the prepared coal. 
The 1.5 grains of acidity has little effect 
on metal. Through the use of neutral
izing plants, breaker costs a t these two 
operations have been reduced slightly 
more than lc. per ton.

T he supply system at Susquehanna 
collieries is based upon individual sup
ply houses and yards a t each operation 
fo r repair parts, mine supplies, tools, 
timber, and all other items in demand 
for routine operation. Requisitions for 
colliery repairs o r other supplies origi
nate w ith the mine forem an or store
keeper, and from  them go to the colliery 
superintendent, who prepares the requi
sitions. The superintendent sends the 
requisitions to the main office at Nan- 
ticoke, where they receive the attention 
of the general manager, the purchasing 
agent, and the electrical and mechanical 
engineers. The latter, if  the requisition 
includes electrical or mechanical equip
ment of any kind, check the items 
against the installation record mentioned 
a t the beginning of this article, to insure 
their correctness, and also decide, with 
the assistance of their records, whether 
it is possible to obtain idle equipment 
from another colliery.

The general m anager and purchasing 
agent fu rthe r check the requisitions for 
quantities, w ith the object of determin
ing w hether or not the colliery already 
has sufficient m aterial or whether the 
requisitions show excessive use of any 
items. Superintendents are expected to 
carry  as small stocks of material, sup
plies, and parts as possible, and to order 
minimum quantities consistent with 
operating demands.

Table I —Life of Storage B atteries a t N os. 7 and 6 C ollieries

M ake of 
Locom otive Colliery

M a n c h a .................................  N o . 7

M a n c h a .................................. N o . 7

M an c h a .................................. N o. 7

M an c h a .................................  N o. 6

M an c h a .................................  N o. 6

I ro n to n ..................................  N o. 7

I ro n to n ................................... 7

I ro n to n ................................... N o. 6

I ro n to n ................................... 7

V ulcan .................................... n 0 . 6

♦N o record . tE d iso n  A -12 cells.

N o . Celia 
p e r 

B a tte ry  
48 
48 
48 
48 
8 0 f 
48
48
49 
49 
48
48
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49

[ 49 
I 49

/  49 
\  49

49 
48 

(4 9  
ÎD e s tro y e d  in

N o. P la tea

33
33
33
33

33
33
29
29
33
33
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
23
33
29

ac c id en t.

D a te  
In s ta lle d  

Ju n o  2, 1919 
J u ly  1. 1921 
J u ly  10, 1923 
Aug.* 21, 1924 
O ct. 31. 1928 

1, 1919 
31, 1921 

I, 1924
15, 1930 

I, 1919
31, 1921 

1, 1924 
7, 1929

16, 1923 
1, 1925 
I, 1928 
I, 1931 
4, 1923

M a rc h  1, ¡926 
M arch  4, 1929 
J u n e  11, 1923 
S ep t. 11 ,1926  
M arch  1, 1929 
A pril 1, 1924 
A ug. 2. 1927 
A pril 9, 1924 
M a y  23, 1929 
A pril 1, 1924 
A pril 14, 1927 

1, 1924 
I, 1925 
4, 1928

M ay
Aug.
A pril
J a n .
M ay
A ug.
A pril
S ep t.
M a y
J u ly
J u ly
N ov .
Ju n e

O ct.
F eb .
D ec.

G u a ra n te e
M onthB

30
30
30
30
1 0  yea rs
30
30
36
40
30
30
36
40
36
36
40
40
36
36
40
36
36
40
36
36
36
40
36
36
30
30
40

A ctual
Life,

M onths
25
2412

28
31
63

28
31
65

26
36
40

33
36

39 
30

40 

61 

36

if
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P E  M,A,HANNA COMPANY

How Hanna Advertises Susquehanna Collieries

Re s p o n s i b i l i t y  for the sale and
distribution of the output of the 

~ Susquehanna Collieries Co. and its 
affiliate, the Lytle Coal Co., rests with 
the parent organization of the group, 
the M. A. H anna Co., of Cleveland, 
Ohio. W hen the H anna interests pur
chased the anthracite properties of the 
Pennsylvania Railroad Co., fifteen years 
ago, these properties were being oper
ated under the direction of the Susque
hanna Coal Co. T he last-named com
pany also functioned as general sales 
agent for the various mines in the Penn
sylvania group. W ith  the formation of 
the Susquehanna Collieries Co., the 
Susquehanna Coal Co. passed out of the 
picture as an active corporation, but the 
sales organization and personnel which 
it had built up was absorbed by the 
Hanna company and further expanded 
to give a wider, directly controlled dis
tribution of the tonnage.

Because the greatest concentration of 
anthracite consumption is in the Middle 
Atlantic and New England states, the 
new Ohio management naturally found 
it desirable to continue to maintain the 
general sales headquarters for the an
thracite division of its activities at 
Philadelphia. E xisting  district sales 
offices at Philadelphia, New York, Balti
more, Chicago and E rie, Pa., also were 
continued, but the local sales office at 
Williamsport, Pa., a survival of the 
formative stages of the old Susquehanna 
sales organization, was abandoned.

Buffalo and Cleveland were added to 
the list of d istrict offices. The position 
of Susquehanna tonnage in the lake 
trade was further strengthened through 
the direct affiliation with the dock facili
ties at the H ead of the Lakes controlled 
by the M. A. H anna Coal & Dock Co., 
of Minneapolis. By the purchase of the 
wholesale business of Andrew  D. Bailiex 
at Montreal and its m erger into Susque
hanna Collieries, Ltd., a wholly owned 
sales subsidiary was set up to handle 
business in Quebec and the M aritime 
Provinces of Canada. In  addition, 
direct sales connections also were estab
lished with independent wholesale com
panies at certain other strategic points 
ln anthracite consuming territory.

Today the sales set-up for handling 
Susquehanna tonnage includes eight dis

trict offices of the M. A. H anna Co. in 
the United States, the M ontreal sub
sidiary, the affiliation with the H anna 
Coal & Dock Co., and four direct outlets 
through non-affiliated selling companies. 
New England tonnage moves through 
the Atlantic Coal Co. of New England, 
which also is associated with the Ber- 
wind-W hite bituminous interests. The 
Canadian Northwest is reached through 
the Murphy Coal Co., of F ort W illiam, 
Ont. Lower west-bank Lake Michigan 
territory not covered by the H anna 
office at Chicago is served by the 
Fellenz Coal & Dock Co., of Milwaukee, 
Wis., and the M. FI. Hussey Corpora
tion at W aukegan, 111.

The territory  covered by the New 
York district sales office includes the 
greater metropolitan area south to New 
Brunswick, N. J., and north and west 
to Elmira, N. Y., and the Canadian 
border. Philadelphia handles the area 
south of New Brunswick to W ilm ing
ton, Del., and, of course, the State of 
Pennsylvania with the exception of E rie 
and a small area directly tributary  to 
that city. Maintenance of a district 
sales office at E rie  is a sentimental 
tribute to a tradition which has its roots 
in the earlier history of the merchandis
ing of tonnage from the Susquehanna 
mines, when the bulk of the distribution 
was made through independent or semi
independent wholesalers. A t one time, 
the Erie office was the western outpost 
in the market set-up and, when a Chi
cago office was later established, that 
office was under the jurisdiction of the 
Erie agency. Baltimore sales territory  
runs south of W ilmington, Del., to 
Charleston, S. C.

Markets in Ohio and Indiana not di
rectly tributary to lake ports and in 
Michigan are served by the Cleveland 
district office. All-rail Middle W estern 
business moves through the Chicago 
office. Purely local trade in the mining 
region proper is handled by the Susque
hanna Collieries Co. as agent for the 
parent organization, with all sales re
ports on the tonnage clearing through 
Philadelphia headquarters. Some occa
sional business also is handled by the 
Hanna Coal Co. at points where the

M. A. H anna Co. is without direct sales 
representation.

The M. A. H anna Co. also acts as 
general sales agent for the distribution 
of Ambricoal, a briquet manufactured 
at Lykens, Pa., by the American Briquet 
Co.. of Philadelphia. These briquets, 
pillow-shaped and weighing approxi
mately 2j- ox., are made from Short 
Mountain colliery culm. The culm is 
washed before processing to eliminate 
extraneous material and is briquetted 
with a patent binder consisting of a 
mechanical emulsion of cornstarch, 
water and asphaltum. D istribution of 
Ambricoal is confined largely to the 
Middle A tlantic and New England 
states. Some of the product is used 
for ordinary house-heating purposes, 
but most of the sales effort is directed 
toward building up specialty markets 
such as cooking and in fireplaces where 
a quick, hot, clean fire is demanded.

A t the present time, 34 road salesmen 
work out of the district offices. This 
total is exclusive of d istrict managers, 
clerical forces and the personnel of the 
outside agencies such as Susquehanna 
Collieries, L td .; A tlantic Coal Co. of 
New England and the M. A. H anna 
Coal & Dock Co. Most of the travel
ing is done by automobiles, all of which 
are the property of the M. A. H anna 
Co. The company has standardized on 
Chevrolet coupes for this service. 
Experience lias shown that, from the 
standpoint of cost and efficiency, it is 
advisable to turn in a used car for a 
new one as soon as the speedometer 
registers approximately 30,000 miles. 
Operating costs average 2^c. per mile. 
Salesmen call upon their customers at 
least once in every seven days.

Sales budgets for the year, forecast
ing monthly movement both by sizes 
and by territories, are made up in April! 
The tonnage estimates of the sales de
partm ent are correlated with production 
schedules for each mine or division of 
the operating companies. Basic data 
for these budgets are derived from  de
tailed records of past business showing 
annual and monthly purchases by sizes 
of retail dealers and industrial con
sumers. These data are so collated that
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it is possible to launch quick drives on 
selected customers to move sizes which 
may be lagging behind their seasonal 
marks. M arket survey data also in
clude information on competitive con
sumption in the areas covered by the 
H anna sales force. The annual sales 
budget, of course, is revised currently 
to keep it in line w ith actual develop
ments and trends.

A bonus system gives salesmen an in
centive and the opportunity to increase 
their earnings above the minimum 
salary paid. W hile this bonus system 
rewards volume, it is also so devised 
that the energetic w orker in a territo ry  
where the opportunity to expand total 
volume may be more limited by circum
stances and conditions beyond the con
trol of the individual salesman than may 
be the case in a richer field can cash 
in by special m erchandising efforts in 
other directions. F or example, bonus 
points may be won by adding desirable 
new accounts to the books, by sales 
missionary work and cooperative en
deavors with other salesmen and offices 
in closing accounts, and by success in 
pushing the sale of slow-moving sizes.

The M. A. H anna Co. employs three 
service engineers, two w orking out of 
Philadelphia headquarters and one out 
of the New Y ork district office. These 
engineers are prim arily concerned with 
cooperating with the sales staff in serv
icing both industrial and domestic con
sumers. Cultivation of the industrial 
m arket in the limited area open to 
power-plant sales of smaller sizes of 
anthracite has been so successful from 
a tonnage standpoint that the H anna 
organization has not been active in pro
moting the domestic stoker as a means 
of enlarging retail outlets for buckwheat 
and rice coal.

Unlike some of its competitors, the 
M. A. H anna Co. has no set promo
tional plan for merchandising the prod
uct to and through the retail coal m er
chants. N either has it any elaborate 
portfolios of dealer helps, such as mail
ing pieces and advertising copy to be 
run by the retailer over his own signa
ture in his local newspapers. Sales 
officials of the company believe that 
better results for both the producer and 
the retail distributor can be secured by 
building up special, individual promo
tional campaigns based on local condi
tions confronting the individual retail 
coal man in his particular m arket area. 
W hen a retail distributor desires such 
merchandising counsel and assistance, 
the sales department makes a special 
study and then has individual copy pre
pared  for the retail dealer for insertion 
in local media in that particular retail 
coal merchant's community. The copy 
or> if need be, the entire plan of cam
paign is worked up without expense to 
the retailer, who bears only7 the cost of 
insertion of the advertisements in his 
local media.

C. W. Stone, General Sales Agent

So far, the virtues of Susquehanna 
anthracite have not been broadcast over 
the radio, except by certain of its deal
ers in their own communities. Bill
boards showing the H anna tradem ark 
advertise the location of each Susque
hanna colliery in the region.

During recent months, sales head

quarters at Philadelphia has been doing 
its bit to lift the clouds of depression 
w ith a semi-humorous approach through 
a monthly direct mail campaign using a 
four-page 5 |x7^-in . m ailing piece. The 
cover of each piece is a reproduction of 
one of the Lawson W ood series of mon
key pictures with an appropriate cap
tion ; the caption theme is picked up in 
the inside pages in a letter in rhymed 
prose contrasting the Boom E ra of 1929 
with present-day conditions and how 
to get out of them. T he letter ends 
with a brief postscript exhorting the re
cipient to stock up on Susquehanna 
anthracite now.

Except in the case of the premium 
coal from Lykens Valley, no attempt 
is made to identify directly the product 
of the mines as a whole or of individual 
collieries. The coal from Lykens V al
ley, being the only genuine Franklin 
coal mined today, is tradem arked with 
thousands of small red triangles scat
tered through each car of the domestic 
sizes as it is being loaded a t the break
ers. Each red triangle bears the copy
righted “H anna” insignia on one side 
and the phrase “The Only Genuine 
Franklin  Coal of Lykens Valley” on the 
reverse side.

M A N A G E M E N T
A t  Susquehanna Collieries

(Continued, from page 355)

a.id a yield report is made weekly from 
information supplied by the colliery 
superintendents. These figures are tab
ulated at the Nanticoke office and deliv
ered to the president and general m an
ager.

An estimate of working time is made 
on the first of every month for each 
colliery operation, and each superin
tendent makes an estimate of his ton
nage and cost based on that w orking 
opportunity. The secretary of the com
pany consolidates this inform ation and 
adds the estimated realization, and it is 
then sent back, via the general m an
ager, to the superintendents for their 
confidential information.

In his monthly w ritten report to the 
general manager, each superintendent 
adds essential items of actual perform 
ance and describes all accidents to 
employees. The general m anager in 
turn  sends a copy to the president.

Budgeting of larger expenses is made 
a t the Susquehanna collieries in N o
vember, ready for the following year. 
The budgets originate with the indi
vidual coiliery, being prepared for the 
collier}7 superintendent by the mining 
engineer and submitted to the general 
manager for his favorable or unfavor

able action and suggestions, as may be
So im portant are these and other 

charges, and so varian t are the pros
pects and conditions due to changes in 
market, that w ith the mere approval of 
such items on the budget, work cannot 
be commenced by the colliery superin
tendent on his own initiative but must 
aw ait the filing of an “authority for ex
penditure,” or A .F .E ., which must bear 
the signatures of the m ining engineer, 
the colliery superintendent, the general 
m anager, and the president.

Nevertheless, in no case are ends 
subordinated to means. In the manage
ment structure a little leeway always is 
provided. The fram ew ork is simple in 
smaller m atters, but each individual is 
the more rigorously required to  ̂exer
cise discretion, knowing that if the 
power of discretion lodged with him is 
not properly exercised someone else 
who will use it more carefully, more 
industriously and more wisely will have 
the reins turned over to him.

I t has been found tha t this simple 
operating structure has reduced over- 
head and effected resu lts ; has, in shor , 
saved money and, w ithout any dogma
tism as to w hat m ight be best for 
scattered and less diverse properties, o
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as to the relative theoretic advantages of 
staff and line organizations, the Sus
quehanna adheres, and probably will 
always adhere, to the la tter as the best 
suited to its own conditions and to the 
type of men it has selected to fill its 
positions of authority. I t has sought
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as its colliery superintendents and min
ing engineers men of initiative and re
sponsibility and built its structure on 
such men, and it does not hesitate to 
give them some degree of freedom in 
the conduct of the affairs which have 
been placed in their hands.

M E C H A N IZ E D  M IN IN G
A t  Susquehanna Collieries

(Concluded from page 362)

ent and discharged through an endgate 
onto the plate chute below. Only rarely, 
however, is this done. Counters are 
never used here or in No. 7. In  No. 7, 
buggies are used also to avoid taking up 
rock. Such buggies are 28 in. high and 
of all lengths and widths, but mechan
ical mining is m aking them unnecessary.

A t No. 7 mine, the Hillm an bed 
has a clay roof which, after expos
ure, swells and turns almost to mud. 
Above this is a reasonably strong sand- 
rock. I t  was first mined to the four 
corners o f the property, usually by 
rooms driven sideling on the pitch, so 
that the gradient was from  3 to 4 deg. 
Empties were brought into the rooms by 
mules and were run out by hand, the 
speed being controlled by spragging the 
wheels.

As the coal over much of the area 
was 7 ft. thick, it was possible to leave 
18 in. o f coal as roof, supplementing 
this support by timbers. The rooms 
were allowed to stand, and eventually 
the tim bers rotted, and the coal and 
clay fell, filling the rooms with the 
debris. The clay became w et and ex
panded, m aking second m ining almost 
impossible under present conditions, for 
the clay had almost filled the openings. 
As the quantity o f coal these pillars 
would render is computed at about 4J 
million tons, however, it seemed that 
something should be done to make it 
available. F o r years no attem pt was 
made to ex tract the pillars, but now the 
company is w orking on a mechanical 
robbing system.

The present plan is to take the coal 
out by splitting the pillars, which will 
be reached by cutting a counter across 
them wide enough that the clay that has 
fallen across the path of the proposed 
counter can he stowed on either side. 
Probably only one pillar in each coun
ter will be split a t a time. W hen a 
pillar is to be split, the clay which is in 
the way will be rehandled and placed in 
that part o f the roadway tha t has been 
abandoned, due to removal of the pillar 
coal for which it was constructed. The 
coal will be brought to the counter in 
buggies, discharged on a shaking chute 
m the counter and delivered thence to 
cars on a gangway.

In all, No. 7 mine has 32 scraper 
units w ith 374 hp. in aggregate ; No. 6 
has four units with 73 hp., and Richards 
has five units w ith 120 hp. Sum m ariz
ing these, the Susquehanna Collieries 
Co. has 41 units with 567 aggregate 
horsepower, also one shaker chute at 
No. 7, with a 15-hp. drive unit. Some 
of these are of Sullivan and some of 
Vulcan manufacture. O f the former, 
88 per cent are of 7% hp .; 12 per cent 
of 25 hp. It may be added that 83 per 
cent of these are electric and 17 per 
cent are air-driven. The electrical 
units are powered by W estinghouse 
motors running at 2,500 r.p.m. The 
reels hold 300 ft. of |- in . rope and 600 
ft. of 5/16-in. rope.

In addition to its underground mines 
the Susquehanna Collieries Co. has five 
strippings, two at Glen Lyon, one at 
Pennsylvania, one at Richards and one 
at Nanticoke colliery. These are un
covering the synclinals of some of the 
upper beds. These folds are all quite 
sharp. There are no broad-shouldered

anticlines, nor long flanks of synclines 
to favor extensive stripping, so most of 
the work covers a limited area.

Of these strippings, the largest is 
that at R ichards colliery, with an ulti
mate output of 200,000 tons. A  900 
P. & H . dragline excavator with 100-ft. 
boom and 2-yd. bucket removes the 
overburden and a 490 M arion electric 
shovel with 2\-yd. bucket handles the 
coal and dividing rock. W estern Wheel
4-cu.yd. cars transport the coal; they 
are brought up a plane by an electric 
hoist and then handled by a Vulcan loco
motive. The coal is dumped into a 
counter chute near the stripping and 
passes to the W ater Level Tunnel, 
where it is loaded into mine cars and 
conveyed on the surface with other cars 
of coal to the breaker by two 13-ton 
General E lectric locomotives, a distance 
of about a mile. This stripping is oper
ated under contract by the Rhoads Con
tracting Co.

N ext largest is the No. 1 stripping, at 
No. 7 (Nanticoke) colliery, where a 125 
M arion 2,300-volt electric shovel with 
an aluminum boom and a 2^-yd. drag  
bucket is used to remove overburden 
and a No. 7 M arion 440-volt electric 
shovel with H-yd. dipper is used to 
remove the coal. T his coal is handled 
by a number of mine locomotives and 
hoists and a steam locomotive which 
bring it to the tipple, these units also 
serving other coal. This stripping is 
operated under contract by C. R. Cum
mins, Inc. O ther strippings contain 
respectively 95,000 tons, 61,000 tons and 
26,600 tons, the shovels in one strip 
ping using a diesel m otor and the coal 
in yet another being loaded into Mack 
trucks.

M IN IN G  M E T H O D S
A t  Susquehanna Collieries

(Concluded from page 360)

length of 700 ft., another of 600 ft. 
Empty cars are hauled up the plane 
above a counter—located at a point 
where the pitch of the bed has become 
6 deg. or less—and then dropped into 
the counter by means of a switch. The 
counters have a gradient of 1 per cent 
in favor of the load, and they cut the 
breasts into two or more lifts.

Buggies, varying in capacity from 38 
to 79 cu.ft., depending on conditions, are 
used in the rooms. The room tracks 
are laid on the bottom, and the counter 
is sunk in the rock. Consequently, when 
the buggies have been lowered to  the 
counter by small hoists, they can be 
emptied into the full-size cars by open
ing the endgate. The cars are pushed 
to the plane, pulled by the rope of the

plane hoist above the switch, and low
ered down the plane. On heavy pitches, 
it may be added, side-dumping buggies 
are occasionally used, as will be de
scribed in detailing operations at the 
Pennsylvania colliery, p. 361.

All the roads in this mine are in the 
Skidmore, thus lowering maintenance 
costs. No man-catchers are used a t this 
colliery, the steepest pitch now worked 
being 45 deg.

In this mine, no shaking chutes or 
scrapers have been introduced. The 
pitches nearly everywhere are so heavy 
that mechanical aids are  not needed. 
Only in the Skidmore is the seam thin 
enough to make scrapers desirable, and 
much of the Skidmore is so steep that 
application is likely to  be limited.
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IDEAS

From Production, Electrica and Mechanical M en

M ovable Truck A ids in  F illing  
Timber Orders

Handling of heavy, bulky .supplies, 
particularly timbers and ties, is a job of 
considerable importance at the opera
tions of the Susquehanna Collieries Co. 
and the Lytle Coal Co. Perhaps the 
smallest consumer is the Lytle colliery 
of the Lytle Coal Co., which requires 
600 tons of timbers and lumber, 4 tons 
of rails, and 600 ties for a month’s opera
tion in normal times. A t No, 6 colliery, 
however, the quantities used per month 
run up to the following: timbers and 
lumber, 1,400 tons; rails, 30 tons; ties, 
5,000.

To store and issue these quantities of 
supplies, the company maintains exten
sive storage yards and tim ber docks at 
the majority of its collieries, of which 
the most important is at No. 6. H ere a 
separate narrow-gage track extends 
through the yard to serve the lumber

stacks and timber dock, and also to re
ceive heavy machinery and parts un
loaded from railroad cars. For handling 
heavy equipment from the cars, a chain 
hoist running on a trolley is used. This 
hoist and its supporting structure, shown 
in the background of the accompanying 
illustration, extend across the narrow- 
gage supply track.

Mine timbers are discharged from rail
road cars or trucks into the timber dock, 
part of which is shown in the figure. 
The supply track runs along the foot of 
this dock. To facilitate loading of tim 
bers, an intermediate truck is installed 
between the dock proper and the supply 
track. This truck is propelled by an 
endless rope, and by running it back and 
forth, timbers of various sizes may be 
assembled to load a mine car. Chains 
also are attached to  the truck for the 
purpose of shifting mine cars, whether 
singly or in trips. Originally, the dock 
was so arranged that the timbers loaded

Supply Yard, No. 6 Colliery, Showing Timber Dock and Assembling Track

on the truck could be taken to a cut-off 
saw for reducing them to the desired 
length, but the company now purchases 
tim bers cut to standard lengths, thus 
eliminating supplementary sawing.

Air V ane U sed  to Indicate 
V entilation  Stoppages

A simple type of air vane has been 
installed in the airways at several opera
tions of the Susquehanna Collieries Co. 
for signaling interruptions in ventilation 
by sounding a horn or lighting a signal 
lamp. These vanes, shown in the ac
companying illustration, were designed 
by C. H. Matthews, electrical engineer, 
and operate on the 115-volt lighting cir
cuit. During normal flow, the vane is 
held open by air pressure, but when the 
pressure drops, due to interruption in 
fan operation or for other causes, the 
vane drops back to the vertical position, 
closing the circuit to the signal equip
ment. A ttachm ent by an ordinary mine 
hanger is one of the features of the 
equipment.

Construction Details, Air Vane

Air flow

115 V.~

S ignal bell 
or horn
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Signal System G ives W arning  
W here M en Cross Tracks

For warning men of the approach of 
locomotives or larries at surface crossings 
where the view is interrupted by construc
tion or the lay of the land, a signal system 
has been installed at several plants of the 
Susquehanna Collieries Co. This system, 
including the trolley switch, was designed 
by C. H. Matthews, electrical engineer. 
Fig. 1 gives the necessary wiring 'diagrams 
for the switches, relays and lamps; details

distances for the desired signal area, while 
switches PB-3 and PB-4 are located 2 ft. 
from PB-2 and PB-1, respectively. 
Switches PB-1 and PB-2 are closed by the 
trolley wheel to light the red signal lamps 
or ring a gong to indicate that the loco
motive is approaching the crossing, while 
PB-3 and PB-4 are closed by the trolley 
wheel to control the green lamps which 
show that the crossing is clear.

70-vott horn

~>lS-l2/24v
transformer

Collector
rin g 1!5 volts

H oist
drum -

Use H oisting R ope for -Circuit 
In O perating M an Car

Control of the operation of the man 
car at the Accommodation slope, Penn
sylvania colliery, Susquehanna Collieries 
Co., is placed in the hands of a man rid
ing in the car by using the hoisting rope 
and rails as circuits in a signal system. 
As shown in the accompanying illustra-

W/re soldered  
to rope

fails 
bonded ,

Trolley-

-.Pushbutton

■Wire so ia e re d  
to J o u r n a l  boa

No Limit
Electric Safety Signal System fo r C ontro lling  

M an-Car O perationThere are no lim itations on the types 
of operating  problem s w hich have 
been m et and solved by production , 
electrical, m echanical and safety men 
at the operations o f the Susquehanna 
C ollieries Co. Concrete evidence of 
the scope of their efforts in m eeting 
and overcom ing every-day operating  
problem s lies in  the variety  o f items 
included in these pages. Sim ilarly, 
there is no lim ita tion  on practical 
kinks presented from  m onth to 
month in the O perating  Ideas sec
tion o f Coal A ge. I f  you have a 
solution fo r any production , elec
trical, m echanical o r safety problem , 
send it in. A  sketch o r pho tograph  
may make it clearer. Coal A g e  pays 
for acceptable ideas at the ra te  of $5 
or more each.

tion, signals are made with a pushbutton 
on the end of the car and are trans
mitted to the horn on the surface through 
the hoisting rope and an insulated col
lector ring on the drum shaft. The re
turn circuit is through the rails and car 
wheels to the pushbutton. Use of bonded 
rails on wood ties, wooden rollers for 
carrying the hoisting rope, and a wood- 
lagged hoist drum makes the signal sys
tem possible. Operating current is sup
plied by a 110-I2/24-volt transformer.

Red lamps

n  h  n  h  GroundPB-3 PB-2 PB-1 PB-4 ar°“na
+ Trolley w ireA  track

Fig. 1—Wiring Diagrams, Trolley Signal 
System

of the construction of the trolley switches 
are given in Fig. 2.

Aside from the four trolley switches 
(PB-1, PB-2, PB-3 and PB-4), equipment 
consists of two 250-volt multi-finger d.c. 
relays, one ( A A )  with one contact (A A -1 ) 
normally closed and one ( BB)  with two 
contacts (BB-1 and BB-2) normally 
closed. Switches PB-1 and PB-2 are 
located along the trolley wire at suitable

Autom atic Pump Control 
A t a S lope Sump

Automatic control of centrifugal mine 
pumps may be so designed that one scheme 
of control can be applied to all pumping 
stations regardless of the size of pumps or 
type of drive motors. But occasionally 
some special application of control is re
quired to meet local conditions, as, for 
example, a float-switch control at a sump 
sunk on a slope in the coal seam, where 
the usual type of float switch is not suit
able because it operates vertically.

How this special condition can be met

Fig. 1—General Arrangement of 
Slope-Sump Pump Station

Fig. 2— C onstruction Details, Trolley Contact Switch

Ü"hole for , 
^  'cap bolt j

r l ^ ^ P x i'c o p p e r ..,
■Cotter

iïwtànd
braie Trolley . 

w ir e '
Loose f i t  for
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automatic system with the addition only of 
a relay with two normally open contacts.

The function of the submerged float is 
seen in Fig. 3, which also shows the relay 
CR-3 added to the control equipment. As
suming the sump to be filled with water, 
the contacts of the submerged float switch 
would be closed. The two-pole float switch 
(FS-1 and FS-2) closes when the water in 
the sump rises to high-water level. As 
soon as relay coil CR-1 closes, the pump 
is primed and put in operation. Relay 
coil CR-3 closes with relay CR-1 and 
closes its contacts CR-3A and CR-3B. 
These two contacts of relay CR-3 bridge 
FS-1 and FS-2, so this float switch can 
now open without interfering with the 
operation of the pump. The pump con
tinues to run until the water is lowered 
and opens the contacts of the submerged 
float switch which stops the pump, and the 
pump will not again be started until the 
water rises and closes switch FS-1 and 
FS-2.

is demonstrated by an installation made 
by C. H. Matthews, electrical engineer of 
the Susquehanna Collieries Co., at No. 7 
colliery, Nanticoke, Pa. Fig. 1 indicates 
the general arrangement of this installa
tion, with a submerged float switch at the 
low-water level in the slope sump to stop 
the pump when the water recedes to this 
stage. I t was found feasible, of course, to 
rely upon the opening of a flow switch on 
the check valve or a pressure switch on 
the pump casing to protect the pump by

CR-3A

locking out the station until trouble is lo
cated and corrected, should the pump lose 
water.

The design of the float switch (see 
Fig. 2) embodies a 6-in. copper float at
tached to a Benjamin watertight junction 
inclosing a mercury switch which is con
nected through a Crouse-Hinds connector 
to the control panel in the pump room. 
This connection is made by a No. 12 
(B&S) rubber insulated cable, and the 
control is the standard Barrett-Haentjens

CR-ic

Fig. 3—Elementary W iring Diagram of the Control
A la rm : Sounds when pum p fa ils  to  perform  
U C :  Definite tim e re lay
CR-1:  R elay  having two con tacts norm ally closed (CR-1A  and  CR-1B )  and 

two contacts norm ally open (C R -IC  and  CR-1D)
CR-S:  R elay having one contact norm ally open (CR-2A)
CR-1: R elay  having two contacts norm ally open (CR-SA  and CR-3B)
PPS:  M agnet of prim ing pum p s ta r te r  
OL-PPS:  Overload trip  of p rim ary  pum p s ta r te r
CS:  Two pole double th row  sw itch  (CS-1 and CS-2) fo r hand or float 

sw itch control
F S :  Two-pole float sw itch (FS-1 and FS-S)
SF S : Single-pole subm erged float sw itch
V B ; Two-pole vacuum  b reak er sw itch (VB-1 and VB-2)
B T :  B earing  th erm osta ts on cen trifuga l pump and m otor bearings 
P R :  P ressu re  regulator, norm ally  open, closed by  pump pressure. This 

m ay be flow sw itch or check valve o r both.

Contactor M ounting Saves Space 
And Reduces Hazards

Prim ary reversing contacts are 
mounted on and above the secondary 
accelerating panels at collieries of the 
Susquehanna Collieries Co. and the Lytle 
Coal Co. to save space. Arrangem ent 
of panels and equipment is shown in 
Fig. 1 ; Fig. 2 is a photograph of an a.c. 
electric hoist installation at William Penn 
colliery. The secondary panel is bolted 
to pipes at the front of the installation. 
Running across the tops of these pipes is 
a plate 8 in. thick and 2i in. wide which 
supports the fronts of the reversing con
tactors; the backs are attached directly 
to pipes at the rear of the installation.

M ounting the primary reversing con-

Fig. 1—Installation of Primary Reversing 
Contractors on and Above Secondary Ac

celerating Panel

tactors on the top of the secondary panel 
also simplifies the problem of taking off 
the leads at the back, and reduces danger 
bf injury', inasmuch as the contactors are 
high enough above the floor to prevent 
accidental contact. This method of 
mounting the contactors is standard for 
all Susquehanna applications where space
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Fig. 2—Primary Reversing Contactor Installation for Dirt-Plane Hoist, 
William Penn Colliery

is at a premium, and facilitates installa
tion by reason of the fact that the neces
sary supplies, once standardized, are 
easily kept in stock or secured as needed.

Safety Stop H alts Runaway Cars 
A t Breaker Loading Points

Danger of injury from railroad cars 
running away on the breaker tracks led 
the safety departm ent of the Susque
hanna Collieries Co. to develop the re
movable car stop shown in the accom

Removable Stop for Preventing Runaways. Details Shown at Right. Methods 
of Applying the Stop Either to the Rails or to the Ties Shown at Left

Safety Pushbutton Cuts Hazards 
In Scraper Signal System

To eliminate the possibility of connect
ing signal wires for controlling the op
eration of scraper hoists to leads for 
firing shots, the Susquehanna Collieries 
Co. uses a safety pushbutton developed 
by the engineering department. This 
pushbutton is attached to the end of a 
double-conductor rubber-insulated cable 
with a distinctive yellow finish, thus

Tape leads a n a  
term inate ....

panying illustration. If the car is under 
control, the friction shoes shown in the 
figure are dropped from the rail and the 
car passes through to the loading point. 
If the car is out of control, the shoes are 
raised to position on the rails. The front 
wheels of the car run up on the shoes, 
and slide them out of the lever arm s by 
shearing off the light cotterpins inserted 
in the hook bolts. The car continues 
down the track until the friction of the 
shoes on the rails brings it to a stop. 
W hen the shoes are freed from the car, 
they are again attached to the levers by 
cotterpins ready for the next application.

Sheet rubber or 
t a p e -----

\ '\i " -dorma/ly-nn, 
 pi contact pushb,

3?

U i

p e n  
7button

conc/uit Z*Tong

rBX condu it d a m p

ï ï
■Double -conductor lead 
wire, yellow finish, 
insulated for600 volt6

Construction Details, Safety Pushbutton for 
Scraper Signaling

eliminating any possibility of the scraper 
crew attaching it to shooting leads by 
mistake. The button, as shown in the 
illustration, is made of I-in. conduit with 
an Edwards & Co. normally open con
tact pushbutton inserted in one end. 
W ithout tearing the button assembly 
apart, it is impossible for the ends of 
the conductors to come in contact with 
lead wires.

h'boHi
Bearing Blocks Attached to  Rail Bearing Blocks Attached to Ties Connecting Rod
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livery the engine can be turned through 
ISO deg. Beside it on the other half 
of the base plate are installed two ball 
fram es as roller paths for the shaker- 
conveyor trough, in which the latter 
rests in the usual manner on two T  
attachments fitted underneath. Two

Fig. 1—Method of Mining by Broadcutting 
W ith Short Conveyor Delivering Coal 

to Main Conveyor

O n the

ENGINEER’S B O O K  SHELF
The Combustion of Coal D ust, by A . L. 

Godbert and R. V. W heeler, Sa fe ty  in 
M ines Research Board, Great Britain: 
Paper No. 73. H. M . Stationery 
Office. British L ibrary of Inform a
tion, N ew  York City; 21 pp., 6x91 in- 
Price, 25c.

Combustion of coal dust occurs in two 
phases, according to this monograph. 
F irst, partial distillation occurs, largely 
of the non-ulmin matter, because it is the 
more easily distilled. The oils resulting 
from this distillation are liquated to the 
surface of the particle and burn there. 
The ulmins decompose less rapidly, but

the ta rs thus formed are liquated to the 
surface of the particle and are burned 
there, though not till the oils from the 
non-ulmin fraction have almost entirely 
been consumed.

T he vitrain, or, as Americans would 
express it, anthraxylon, of bituminous 
coal is almost pure ulmin material. It 
has only a small proportion of resins and 
hydrocarbons, say the authors, and no 
structured plant entities, such as spore 
exines and cuticles. D urain, or splint 
coal, as a whole has a lower reactivity 
to oxygen than v itrain  a t ordinary tem
peratures and probably burns less readily 
than vitrain. but quite evidently the

NO TES

. . . from Across the Sea

AN IN T E R E S T IN G  modification of 
longwall mining in Germany, 

though one withal of limited applica
tion, is “broad cutting," or breitschrii- 
men. F or the full length of a longwall 
face, a cut is made of unusual depth— 
13 to 15 ft.—by a longwall cutter, and 
the coal is attacked by pickhammers 
from the end instead of along the face, 
the dislodged mineral being transported 
in a conveyor, which is laid close to 
the new longwall face as developed by 
the removal of this wide slab, skip, 
or, as our B ritish cousins m ight say, 
“flitch,” of coal. The traveling lane 
in front of the main longwall face is 
quite narrow. I t  need accommodate 
only a longwall cutting machine and a 
backfilling conveyor.

However, the turn  in the face a t the 
end of the slab brings much pressure 
on the face of the undercut coal, and 
sometimes roof conditions are not 
favorable for this m anner of working. 
Furtherm ore, not in all places can a 
13- or I5-ft. cut be made w ithout b ring
ing down the coal on the machine. 
Given favorable conditions, however, 
the broadcutting method has con
siderable advantages.

A small conveyor, which has been 
dubbed kursrutsclie, has been devel
oped for this and like purposes. It 
can be set so as to deliver the coal at 
a  slight angle to the perpendicular into 
the main conveyor. I t  consists essen
tially of a  small double-acting com
pressed-air shaker-conveyor engine and 
an ordinary conveyor pan, arranged 
longitudinally together on a common 
ground plate and coupled up direct, 
says the E ickhoff M itteilungen. The 
engine is firmly secured on its fram e 
with four bolts fastened to the ground 
plate. To reverse the direction of de-

where bottom is lifted, and the rock thus 
afforded is stowed on the side of the 
road.

If  desired, the pan can be constructed 
with a trough side away from  the 
coal and a ramp side against the face, 
so that the coal when it is brought 
down, probably by pickhammers, will 
fall into the conveyor. In fact, the 
conveyor can be fitted w ith adjusting 
ratchets, by which it can be caused to 
advance under the fallen coal, up to 
the face or under the kerf itself. This 
short conveyor is inexpensive and con
venient and, being readily movable, it 
is transferred  from  one place to an
other w ithout difficulty.

Fig. 2—Short Conveyor W ith Ramped Trough and Adjusting Ratchets

props between the roof and the ground 
plate hold the conveyor in position.

But this same conveyor lias other ap 
plications. I t can be used in room-and- 
pillar workings to bring the coal to 
the road in the room, either, w ith one 
conveyor, from one side only or, with 
two conveyors, from the righ t and the 
left. I f  the conveyor is too short, it 
can be lengthened by the use of addi
tional pans, either at one end or a t both 
ends, so as to increase its length to 
98 ft. or less, as required. I t serves 
also for the driving of wide headings

In  A m erica it probably would be 
found available not only for room-and- 
pillar w ork and in driving gob head
ings but also on the open ends of 
pillars or again in the crosscutting of 
pillars, either when driving up rooms 
or when extracting  ribs. I t is probable 
tha t a duckbill would be used with this 
short conveyor whenever it was applied 
in the driving of crosscuts.

% //
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spore exines and cuticles in durain are 
often so numerous and always so gen
erative of readily burning oils that they 
more than compensate for the low 
reactivity of its ulmins.

Speed of combustion in the second 
phase depends on the character of the 
char. If the coal cokes in distillation and 
tends to form cenospheres, or polygonal 
balloons, then rapid combustion occurs, 
especially if the walls or windows of the 
balloon are thin. They may burn 
through, leaving a polygonal fram e
work, which may itself also burn. But 
if the coal has not coked and the nub 
left is, therefore, somewhat dense, com
bustion will be slow.

* * *

Tests of Rock Dust Barriers in the E x 
perimental M ine; Bulletin 353, U. S. 
Bureau of Alines. Price, 10c.

This bulletin, by G. S. Rice, H. P. 
Greenwald and H. C. H cw arth , sets 
forth experiments and conclusions rela
tive to the rock-dust barrier. The auth
ors declare that the barrier should re
tain  one-fourth to one-third of its dust 
when operated by a sudden blast of air, 
so tha t the dust rem aining can cope 
with a delayed flame, and that the bar
rier must be placed close to the roof. 
I t must operate to stop an explosion 
regardless of the direction from which 
it approaches.

Statem ent is made that sections which 
cannot be ventilated and inspected 
should be sealed by strong stoppings of 
concrete and m asonry and not protected 
merely by a rock-dust barrier. S ixty 
pounds of rock dust per square foot of 
the entry  cross-section is recommended, 
but the authors declare that it will not 
stop explosions of pure coal dust or a 
gas explosion. Rock dusting 100 ft. on 
either side of the barrier will add 
greatly to  its effectiveness.

D iatom ite laid on a  barrier is more 
readily spread by an explosion than 
other dusts and does not gather mois
ture, but limestone and shale dust, 
nevertheless, are  recommended. The 
authors question the value of selecting 
any dust on the ground that when 
heated it emits, or m ight emit, carbon 
dioxide or moisture, arguing  that the 
time interval of the explosion is too 
short for such emission, and stating 
that indications of such emission are 
absent

* * *

Carbonizing Properties and Constitution 
of Coal, by A . C. Fieldner and others. 
U. S . Bureau of M ines Technical 
Papers 511. 519 and 524.

Results of experim ental work on the 
carbonizing properties and constitution 
of Davis bed coal from G arrett County, 
Maryland, and m ixtures of Davis coal 
with P ittsburgh bed coal (T . P. 511: 
price, 10c.), washed and unwashed coal 
from the M ary Lee bed. F la t Top, Ala. 
(T. P. 319; price, 10c.), and P itts
burgh bed ccal, Edenborn mine, Fayette 
County, Pennsylvania (T . P. 525; price.

10c.) are given in these publications. 
These results co v e r: physical exam ina
tion of columnar sections, microscopic 
examination of thin sections, extraction 
of components by solvents and rational 
analysis, plastic and miscellaneous 
properties, low- and high-tem perature 
assay distillation tests, and carbonizing 
tests in experimental equipment. These 
studies are a part of a series undertaken 
by the Bureau of Mines in cooperation 
with the American Gas Association and 
other agencies. Included in the discus
sion of results of carbonizing tests a r e : 
coke yield, analysis and physical prop
erties; yield and physical and chemical 
properties of gas, tar, tar-distillates, 
light oils and ammonia. In  the case of 
the Davis coal, results of carbonization 
tests are given for both the ccal alone 
and for m ixtures w ith P ittsburgh bed 
coal. Results are given for both washed 
and unwashed M ary Lee coal.

* * *

Friability, Slacking Characteristics, 
Low-Temperature Carbonisation A s 
say and A gglutinating Value of 
W  ashington aiui O ther Coals, by 
H . F. Yancey, K . A . Johnson and 
IV. A . Selvig. U. S . Bureau of M ines 
Technical Paper 512; price, 25c.

This report presents the results of 
work done under a  cooperative agree
ment between the Bureau of Mines and 
the U niversity of W ashington, covering 
coals from W ashington and coal-mining 
districts in other states. W ashington 
coals, in particular, cover a wide range 
in rank, and for that reason w ere se
lected for the m ajor part of the work. 
Results cover: relation of friability  to 
rank, bed moisture, heating value, and 
fixed carbon; relation of slacking in
dexes to bed moisture, rank and friabil
ity ; physical characteristics and analy
ses of low-tem perature cokes from the 
various coals studied; therm al stability 
of the coals and composition of the 
gases; yields of low-tem perature oils, 
ta r  and w ater; results of tests for 
agglutinating value or coking quality, 
and the relation of these values to fixed 
carbon and coke strength. The authors 
also correlate agglutinating values with 
some of the chemical characteristics of 
coal.

* * *

Falls of R o o f and Coal; U. S . Bureau  
of M ines Technical Papers 520, 522, 
and 534, by J. IV. Paul and J. N . 
Geyer; Report o f Investigations 3188, 
by H . Tomlinson.

The first three publications present 
the results of studies, undertaken in 
cooperation with the W est V irginia 
Department of Mines, of falls in the 
Sewicklev bed in M onongalia Countv 
(T . P. 520; price, 5c.), the P ittsburgh 
bed in M arion and M onongalia Coun
ties (T . P. 522) and in  the Panhandle 
district (T . P. 534; price, 5 c .) ; the 
fourth (R . I. 3188) deals w ith investi
gations in mines in Lincoln County. 
Wyoming. Physical conditions and

m ining methods in the mines studied are 
presented as a background for the de
term ination of the influence of protec
tive measures on frequency and severity 
of accidents in this classification. A c
cidents caused by falls are tabulated ac
cording to the places of occurrence, 
frequency and severity, and cost of com
pensation. D ata are given on size and 
quantity of tim ber used, cost of tim ber
ing, supervision and roof-testing m eth
ods. The authors close with recom
mendations designed to reduce the num
ber of accidents due to falls of roof and 
coal.

Industria l N o te s
Louis E. U n d e r w o o d , managing engi

neer, stationary motor engineering depart
ment, General Electric Co., Lynn, Mass., 
has been appointed manager of the Pitts
field works of the company, vice E. A. 
Wagner, retired.

G. E. T e n n e y , formerly sales manager 
for the Moore Drop Forging Co., Spring
field, Mass., has been made Chicago dis
trict sales manager for the Lincoln Elec
tric Co., Cleveland, Ohio.

SKF I n d u s t r i e s , I n c ., New York City, 
supervising the Skayef Ball Bearing Co., 
Hartford, Conn., and the Hess-Bright Mfg. 
Co., Atlas Ball Co., and SKF Research 
Laboratory, Philadelphia, Pa., announce 
the consolidation of the manufacturing 
activities of the Skayef and Hess-Bright 
companies.

H a r v e y  L e f e v r e , formerly' sales man
ager for the H. K. Porter Co., Pittsburgh, 
Pa., has joined the staff of the Heisler 
Locomotive Works, Erie, Pa.

J e f f r e y  M f c . C o ., Columbus, Ohio, has 
removed its Southwestern branch office 
from Houston to Dallas, Texas.

C om ing M eetin gs

American Institu te of Mining and 
Metallurgical Engineers, Coal Division, 
and the Pennsylvania A nthracite Sec
tion; Oct. 14-15, Hazleton, Pa.

Kanawha Coal O perators’ Associa
tion; annual meeting, Oct. 20, Charles
ton, W . Va.

Anthracite - Lehigh Valley Section, 
American Society of Mechanical Engi
neers; Friday evening, O ct 21, Redington 
Hotel, Wilkes-Barre, Pa.

Mining and Metallurgical Advisory 
Boards, Carnegie Institute of Technology; 
annual meeting, Oct. 28, Carnegie Institute 
of Technology, Pittsburgh, Pa.

Indiana Coal Operators’ Association; 
annual meeting, Nov. 15, Terre Haute, 
Ind.

H arlan County' Coal O perators’ Asso
ciation; annual meeting, Nov. 16, 
Harlan, Ky.

Southern Appalachian Coal Operators’ 
Association: annual meeting, Nov. 18, 
Knoxville, Tenn.

Tenth National Exposition of Power 
and Mechanical Engineering. Dec. 5-10, 
Grand Central Palace, New Y ork City.
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Autom atic Heat Service Offered
To meet tire needs of interested dealers 

for specific information on the mechanical 
and merchandising aspects of the use of 
stokers in burning anthracite, the Hudson 
Coal Co. has established a new service, 
“Automatic Heat With Anthracite.” Deal
ers are invited to send their salesmen and 
representatives to the company’s research 
department laboratories at Scranton for a 
special two-week course in combustion serv
ice or automatic heat, and the department 
also will consult with dealers on automatic 
heat problems. The company’s advertising 
department has prepared an automatic heat 
advertising campaign for the use of deal
ers. Special dealer merchandising plans 
also are available.

Start St. N icholas Breaker
Full commercial operation of the new

12,500-ton-per-day St. Nicholas central 
breaker of the Philadelphia & Reading 
Coal & Iron Co. began on Oct. 3. This 
breaker, equipped with Chance cones, will 
prepare the coal from all of the company’s 
mines in the Mahanoy district east of Lo
cust Summit, Pa., the site of the first of 
the Reading company’s central breakers.

First-Aid M eets H eld
A team of the Carbon Fuel Co., Noto- 

mine, W. Va., won first place in the first- 
aid contests featuring the Fourth Annual 
Safety Meet of the Kanawha Valley Min
ing Institute, at Montgomery, W. Va., 
Sept. 17. First place in the colored divi
sion also went to a Carbon Fuel team.

Four thousand people attended the 
Seventh Annual Safety Meet of the Coal 
River Mining Institute, Sept. 5, at Madi
son, W. Va. First place in the first-aid 
competition for white teams was won by 
a team from the Dorothy (W. Va.) mine 
of the Chesapeake & Ohio Ry. fuel de
partment. First place for colored teams 
went to the Red Parrot Coal Co., Prenter.

Birmingham Fetes Ramsay
In spite of his decision to forego his 

annual party on the top of Red Mountain 
as not in keeping with the times, Birming
ham refused to let Sept. 24, the 68th birth
day of Erskine Ramsay, chairman of the 
board, Alabama By-Products Corporation, 
pass unnoticed. The first of a series of 
events in Mr. Ramsay’s honor was a lunch
eon by the Kiwanis Club of Birmingham, 
which was followed by a Rotary Club party. 
As a climax to the appreciative functions, 
Mr. Ramsay was the guest of honor at a 
party given by the 1,000 students of the 
Ramsay Technical High School.

May Build Power Lines
Alabama mining and industrial enter

prises were granted the right to condemn 
rights-of-way and construct transmission 
systems for supplying power to industrial 
and domestic consumers, according to the 
provisions of a law passed by the state 
legislature in September.

C.F.&I. Installs N e w  Equipment
Installation of a new Ottumwa scraper 

line box-car loader for lump coal and a 
portable scraper for nut coal is being 
pushed at the Rockvale mine of the Colo
rado Fuel & Iron Co., Rockvale, Colo. 
The Rockvale improvements are the latest 
project in a program which included the 
recent installation of screening facilities at 
the Salida (Colo.) tipple and a new hoist 
at the Kebler (Colo.) mine to replace old 
steam equipment. .t.

♦

Stonega W ins Safety Awards
Stonega Coke & Coal Co. mines won all 

four places among mining operations par
ticipating in the accident-prevention cam
paign put on by the Virginia Manufac
turers’ Association during April, May and 
June. Derby mine took first place with a 
total of 225,329 man-hours per lost-time 
accident; Imboden followed with 76,455 
man-hours per accident; Exeter, 69,913 
man-hours; Stonega, 64,111 man-hours.

Coal P roduction  R ises
Bituminous coal production, in re

sponse to increased seasonal demand, 
rose to 26,266,000 net tons in Septem
ber, according to preliminary esti
mates by the U. S. Bureau of Mines. 
Output in August was 22,489,000 
tons, while in September, 1931, pro
duction totaled 31,919,000 tons. An
thracite production rose to 4,108,000 
net tons in September, against
3.465.000 tons is August, and 4,362,- 
000 tons in September, 1931.

Total production of bituminous 
coal in the first nine months of 1932 
was 211,200,000 tons, a decrease of 
25.1 per cent from the output of
282.040.000 tons in the same period 
in 1931. Anthracite production in 
the first nine months of 1932 was
34.756.000 tons, a decline of 21.5 iter 
cent front the corresponding 1931 
figure of 44,257,000 tons.

O hio Coal Rates Reduced
Intrastate coal freight rates from the 

Cambridge and Hocking fields to lake ports 
and intermediate points on the Baltimore 
& Ohio, Pennsylvania, New York Central 
and Wheeling & Lake Erie railroads were 
reduced 23 to 29c. per ton by the Ohio 
Public Utilities Commission, Sept. 29. 
These reductions grew out of cuts made 
several weeks ago by the Wheeling & Lake 
Erie on coal from eastern Ohio to the same 
destinations, which were followed on Sept. 
2 by orders reducing rates approximately 
25c. per ton from originating points on the 
Baltimore & Ohio, Pennsylvania, New 
York Central and Pittsburgh & Lake Erie 
lines in eastern Ohio. The Commission 
has ordered the Chesapeake & Ohio and 
the New York Central lines to show cause 
why rates from the Pomeroy Bend district 
should not also be reduced.

After protests from western Pennsyl
vania, the Interstate Commerce Commis
sion, on Oct. 4, revoked its order suspend
ing reduced interstate rates filed by the 
Pittsburgh & West Virginia Ry. for coal 
from western Pennsylvania to the destina
tions dealt with in the Ohio orders. Pro
posed Pittsburgh & West Virginia reduc
tions varied from 15c. to 25c. per ton. The 
Commission postponed until Nov. 9 a hear
ing on the justification for the reductions.

W yom ing C ollieries Starts U p
Wyoming Valley Collieries Co., lately 

organized, started operations at the Harry 
E. and Forty Fort collieries, near Wilkes- 
Barre, Pa., Sept. 1, giving employment to 
approximately 800 men. These operations 
were leased from the Lehigh Valley Coal 
Co. R. H. Buchanan, president, Northum
berland Mining Co., heads the new com
pany. James H. Pierce, vice-president, 
Stuart, James & Cooke, Inc., is vice-presi
dent and treasurer. H. D. Kynor, general 
manager, Northumberland Mining Co., has 
been appointed to a like position in the new 
company. Wyoming Valley Collieries 
Co., according to reports, will install a 
Chance plant to prepare the expected out
put of 500,000 tons per year.

"Blue Coal” on A ir Again
Delaware, Lackawanna & Western Coal 

Co., New York City, resumed its “blue 
coal” radio broadcasts over eleven Colum
bia stations Oct. 2 and added eleven Na
tional Broadcasting Co. stations in the 
Eastern anthracite consuming territory 
Oct. 5. Short talks on caring for_ the 
furnace, improvement in heating conditions, 
and economy in the fuel use are given on 
both programs by John Barclay, “blue 
coal” heating engineer.
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Anthracite W age Question Goes to Board; 
Sign Pacts in Indiana and Southwest

W IT H  the miners steadfastly refusing 
to accede to a wage reduction, the 

joint conference of representatives of the 
anthracite operators and miners, called 
in New York City, Sept. 6, at the request 
of the operators, came to an end Oct. 4. 
The operators’ request, in accordance with 
the terms of the present wage agreement, 
will go to a board of two members, one 
to be selected by the operators and the 
other by the miners. This board, the 
agreement provides, “shall be obligated, 
within 90 days after appointment, to arrive 
at a decision on all issues in controversy, 
and to that end shall formulate their own 
rules and methods of procedure and may 
enlarge the board to an odd number, in 
which case a majority vote will be bind
ing.” The miners, however, indicated that 
they would oppose enlargement.

During the discussions last month be
tween the anthracite executives and the 
union officials, operators contended that a 
wage reduction would make it possible to 
lower prices sufficiently to halt the shrink
age in sales due to decreased consumer 
purchasing power and the inroads of com
petitive fuels. The reduction, it was 
pointed out, would be in line with the 
action taken in the union bituminous dis
tricts in the last few years. With com
modity prices down, operators argued, the 
miners’ standards of living would not be 
jeopardized and the workers’ position would 
be benefited by the stabilization of the 
industry.

Union officials renewed their contention 
of other years that reductions in produc
tion costs could be effected through greater 
economies in operation, sales and distribu
tion. They again offered to cooperate with 
the producers in a campaign for lower 
freight rates and for decreased taxes. Com
modity prices, they said, have started up
ward again, making a wage reduction 
inopportune. Moreover, they took the po
sition that anthracite wages had always 
lagged behind bituminous union scales and 
that the reductions in the soft-coal fields, 
therefore, should not be an argument for 
similar action on anthracite wages now.

As stated in the preceding issue (Coal 
Age, Vol. 37, p. 345), union representatives 
made a point that “the 10 per cent increase 
in war-time wage rates” still left the 
workers with inadequate earnings. This 10 
per cent figure, of course, referred to the 
Pinchot award in the fall of 1923. As a 
matter of fact, beginning in May, 1916, 
successive increases culminating in the 
award of the Anthracite Coal Commission 
in 1920, brought the daily wages for all 
anthracite workers 162 per cent over the 
1913 base. The Pinchot award increased 
all rates then in effect 10 per cent.

An agreement between the Indiana Coal 
Operators’ Association and District 11, 
United Mine Workers, providing for a 
wage reduction of 25 per cent, was signed 
in Terre Haute, Sept. 10, bringing to an 
end a stoppage that began with the ex
piration of the old agreement, on March 31. 
The new contract, which expires March 31, 
1935, carries provisions for division of 
work to loaders displaced by the installa
tion of conveyors, except where this equip
ment is used for driving room necks and

entries, and fo r reductions in the price of 
house coal, and, if  possible, powder. W age 
scales a t s trip  mines w ere  autom atically  
reduced in conform ity  w ith the cut in deep- 
shaft rates.

A pproxim ately  70 per cent of the  oper
a to rs in A rkansas and O klahom a, a t a 
m eeting in Chicago early  in O ctober, agreed 
to resum e contractual re la tions w ith D is
tric t 21 of the U nited  M ine W o rk ers . T he 
new agreem ent provides fo r  a basic scale 
of $3.75 fo r eight hours and 80c. per ton 
fo r loading. P r io r  to  its adoption, reports 
indicate, scales as low  as $2.06 per day 
prevailed. A m ong those w ho refused to 
deal w ith the union w ere  a num ber of 
producers in the P ittsb u rg  and M cA lester- 
H a rtsh o rn e  d istricts, w ho had earlie r an 
nounced th e ir opposition to  the  closed shop. 
Considerable picketing took place in the  
P ittsb u rg  d istrict, but little  troub le  w as 
encountered. A  large num ber o f m iners 
also re tu rned  to  w o rk  in  the  open-shop 
mines in the  M cA lester d istrict.

T he request of operators in the  M cA lester- 
H artsh o rn e  d istric t fo r a  perm anent in 
junction against union in terference w ith

O ld and N ew  Indiana W ag e  Scales
New Old
Scale Scale

Machine mining, per ton.............  $0,560* $0,790
Pick mining, per ton....................  0.680 0.910

Chain Machines:
Runner and helper, each.............  5.060 6.737
Narrow yardage, loaders.............. 1. 130 1.507
Narrow yardage, runner and

helper, each..............................  0.078f 0.104
Wide yardage, loaders.................  0.710 0.948
Wide yardage, runner and helper,

each...........................................  0.047f 0.062
Room Turning, Machine Mines:

Narrow.......................................... 3.264 4.352
Wide.............................................  2.040 2.720

Pick Mines:
Narrow yardage...........................  1.800 2.400
Wide yardage ....................... 1. 130 1.507
Narrow room turning................... 4.350 5.800
Wide room turning......................  2.720 3.625

BrQshing:
Per yard........................................  0.425 0.566

Per added inch per yard  0.050 0.067
In rooms, per yard....................... 0.346 0.461

Per added inch per yard  0.036 0.048
Without shooting, entries, per yard 0.038 0.051

In rooms, per yard..................... 0.029 0.038
Rolls:

Chain machine, per cubic foot... . 0.034 0.045
Pick mining, per cubic foot  0.041 0.054

Shotfirers:
Pick mines, per shift....................  7.500 10.000
Machine mines, per shift.............  6.150 8.200

Mechanical Loading, Per Day,
8 Hours:

Men loading on conveyors...........  6.750 9.000
Men drilling, snubbing and shoot

ing     6.150 8.200
Cutting and shearing machine 

runners and helpers, mechanical 
loading machine runners and
helpers....................................... 6.750 9.000
Inside Day Labor:

Day lab o r....  4.575 6.100
Spike team driver......................... 4.820 6.425
Motormen  5.140 6.850
Trip riders....................................  4.690 6.250
Trappers.......................................  2.610 3.475

Outside Day Labor:
Daymen.......................................  4.200 5.600
Blacksmith. 9 hours  5.000 6.670
Engineers, first, per month  146.570 195.420

Second....................................... 138.230 184.310
Third.........................................  134.060 178.750

Firemen, per day, 10 hours  4.590 6.110
Per month  131.250 175.000
Per night, 12 hours................... 4.500 6.000
Per month, night shift.............  129.950 173.260
♦Cutting, 8.5c.; loading, 47.5c. tOperators have 

the privilege of working a night shift for cutting coal 
with machines. All men so employed shall be paid 
39c. extra for each eight hours work in addition to the 
scale price per ton. The old bonus was 52c. per 
eight hours.

U. S. W in s First R oun d  in  
D istr ic t A gen cy B ou t

Operation of Appalachian Coals, 
Inc., formed by 137 producers in the 
Southern high-volatile fields of the 
Virginias, Kentucky and Tennessee, 
was held to be in restraint of trade 
and a violation of the Sherman Act 
in an opinion handed down by the 
U. S. District Court at Richmond, 
Va., Oct. 3. The court, however, 
denied the government’s claim that 
Appalachian Coals’ control of pro
duction and markets would be 
monopolistic, and held that the de
fendants should seek legislative relief 
from the distress conditions brought 
out at the hearings. An appeal to 
the Supreme Court is planned.

open-shop operation was granted by Judge 
Hal Johnson in September. Judge John
son also granted a temporary restraining 
order against District 21 and con
tinued other temporary injunctions until 
Oct. 3, although union attorneys con
tended that “District 21” was extinct.

Ending a seven-month strike precipitated 
by a wage reduction on Feb. 1, miners in 
the Hocking Valley, Pomeroy and Crooks- 
ville fields of Ohio, at a convention in 
Murray City, Sept. 18, accepted a settle
ment based on a ten-point program pro
posed by Governor White last May. This 
program, later modified to provide for the 
discharge of miners from outside fields, in
cluded : $3.28 for day labor, 38c. per ton 
for loading, and 6c. per ton for cutting; 
reemployment of miners without dis
crimination against union members or 
strike participants; wage payments in cur
rency; permission for employees to trade 
where they please; no abridgment of right 
to elect checkweighmen; and no further 
wage reductions without 30 days’ notice to 
the governor. Approximately 6,000 men, 
of whom 1,000 already were at work, were 
affected by the settlement.

Ohio Collieries Co. held out at first for 
the original program, which provided that 
miners working in May should continue to 
work. Following sniping and picketing at 
its No. 267 mine, which resulted in the 
death of a high-school boy and the wound
ing of a mine guard in clashes on Sept. 23 
and 26, the company accepted the modified 
plan. Miners and operators in the Tus
carawas field of Ohio decided last month to 
carry on temporarily under the terms of a 
wage scale negotiated a few months ago, 
thus preventing a walkout of 1,000 men. 
The present scale calls for 40c. per ton 
for loading and $3.50 for day work.

The close of last month brought little 
change in the Illinois situation. According 
to the operators’ association, 85 mines em
ploying 25,000 to 26.000 men were work
ing normally Sept. 20. This total included 
10 strippers.

Southern Illinois continued to operate to 
the fullest extent permitted by market re
quirements, but, with a few minor excep
tions, the “Progressive Miners of America” 
were successful in preventing mines in the 
Belleville, central Illinois and Fulton- 
Peoria districts from resuming at the new 
$5 scale. Operators in these districts early 
in the month echoed the refusal of the Illi
nois Coal Operators’ Association to deal
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with the insurgents. On Sept. 18, the 
Progressive Miners declared that 115 mines 
in Illinois had signed up at the old basic 
scale of $6.10. However, the operations in 
question, according to reports, were all 
small and employed only a few men each. 
The outstanding exception was the Hills
boro Coal Co., employing 250 men in nor
mal times.

Malcontents from southern Illinois were 
ejected from Braidwood, in the Wilming
ton district, on Sept. 16, thus ending at
tempts to close down operations there. On 
the same day, John L. Lewis, president of 
the United Mine Workers, revoked the 
charters of five recalcitrant locals at 
Springfield and two at Peoria. Two 
hundred National Guardsmen used tear 
gas in repulsing pickets at Langleyville, 
Sept. 23. The clash grew out of the at
tempt of the Peabody Coal Co. to reopen 
its Christian County mines, closed down in 
August by the insurgents. Two mines 
succeeded in remaining open. National 
Guardsmen moved to Canton, Oct. 4, after 
an employee of the Pschirrer & Sons Coal 
Co. was critically wounded by snipers.

A meeting of United Mine Workers' 
representatives at Springfield, Sept. 25, 
to discuss plans for reopening Sangamon 
County mines ended in a street battle with 
supporters of the Progressive Union. A 
detective sergeant was killed and two other 
participants were critically injured.

Personal N o tes
A. Y . S p r o l e s , safety director, Poca

hontas Fuel Co., also has been appointed 
assistant general superintendent, with head
quarters at Pocahontas, Va.

W. H. L e s s f .r , combustion and mechani
cal engineer, Penn Anthracite Mining Co., 
Scranton, Pa., has been appointed assistant 
to the general manager in charge of the 
Randolph colliery, Port Carbon. S t e p h e n  
J. C o n n e r s , inside foreman, was made 
superintendent of the operation.

C. A. H a m i l l , assistant general man
ager, Sycamore Coal Co., Cinderella, 
\V. Va., was elected president of the 
Safety Institute of the Williamson Field 
at the annual meeting held in Williamson. 
W. Va., last month.

Peter B. Thom as D ies
Peter B. Thomas, 81, a pioneer in the 

development of the Alabama coal indus
try, died at Birmingham, Ala., Sept. 18. 
Mr. Thomas was born at Easton, Pa., 
and spent his early days in the anthracite 
region. He migrated to Helena, Ala., in 
1S77, and in 1905, after holding a number 
of managerial positions at coal mines in 
Alabama and Texas, acquired, in company 
with the late Truman H. Aldrich, the 
Aldrich mine at Montevallo, now operated 
by the Montevallo Coal Mining Co., of 
which his son, Darius A. Thomas, is now 
president. The elder Mr. Thomas retired 
in 1913. In addition to Darius A., he is 
survived by two other sons, Howard J., 
identified with the coal industry in Alabama 
for a number of years and until recently 
superintendent of mines for the Sloss- 
Sheffield Steel & Iron Co., and Truman A.. 
now in the steel business.

O utlines Coal Stabilization Plan
A plan for rehabilitating the coal in

dustry', based upon the British stabilization 
efforts, was discussed by Charles E. Stuart, 
president, Stuart, James & Cooke, Inc., 
New York City, in a radio address, Oct. 7, 
over WJZ and an extensive National 
Broadcasting Co. network.

Coal M ine Fatalities Rise
Coal-mine accidents caused the deaths 

of 61 bituminous and 18 anthracite 
miners in August, 1932, according to 
information furnished the U. S. Bureau 
of Mines by state mine inspectors. 
This compares with 59 bituminous and 
15 anthracite fatalities in July, and 87
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bituminous and 30 anthracite deaths in 
August, 1931. The death rate at bitu
minous mines, however, dropped to 2.71 
in August of this year, while the an
thracite fatality rate rose to 5.19. Com
parative figures are as follows:

B IT U M IN O U S  M IN E S
A ug., J u ly , A ur-.
1932 1932 1931

P ro d u c tio n , 1,000 to n s   22,489 17,857 30,534
F a ta li t ie s   61 59 87
D e a th  ra te  p e r  1,000,000 to n s  2.71  3 .3 0  2 .85

A N T H R A C IT E  M IN E S

P ro d u c tio n , 1,000 to n s   3,465 3,021 4.314
F a ta l i t ie s   18 15 30
D e a th  r a te  p e r  1.000,000 to n s  5 .1 9  4 .9 7  6 .95

Comparative fatality rates for 1932 
and 1931 are given in the following 
tab le:

P ow er G e n e r a t io n ........................... 371

C om pressed A i r ................................ 373
P u m p in g .............................................. 374

Safety ................................................... 375

V e n t i la t io n ..........................................377

M a in te n a n c e ....................................... 378

M e rc h a n d is in g .................................. 381

Editorials 349 Operating Ideals. T. . .384 Foreign N otes 388
Book Reviews 388 W ord From the F ield  390

E d i t o r i a l  S t a f f :  Sydney A . H ale. E d ito r ; I t. Dawson H a ll. E ng ineering  E d ito r ; Ivan  A . Given, L .  C. McCarthy. 
P au l W ooton; J .  H . Edw ards and A . F . Brosky, C onsulting E d ito rs . P u b lish in g  D irector, H . W. Clarke.

COAL AGE Is published m onthly on the 15th. $3 per year In U nited  S tates. Canada ( inc lud ing  Canadian 
$3 .50 . Central and South Am erican countries, $4. F oreign  subscrip tions. $5 , or 25 sh illings . Single copies, 35 
cents each. E ntered  as second-class m atter. Oct. 14. 1911 . a t  the Post Office a t New York. N. Y .. under the Act 
of March 3, 1S79. P rin ted  in  U. S. A. Cable address: “ M cG raw H lll, N. Y .”  M ember A .B .P . Member A .B .t.

M cG raw -H ill P ublish ing  Company, Inc., 330 W e st 42d St., N ew  York, N . Y.
Brani-lL cgSett: 520 North M lchlcan Ave.. C h lo s o ;  SS3 M ission S t., S u  F ran c isco : Aldwych House. MdOTCh. 
London, W.C. 2 ;  W ashington; P h ilad e lp h ia ; C leveland; D e tro it;  S t. L o u is ; B oston; Greenville. S. C .: L°s - f e \j 
Jam es H . McGraw, Chairm an of the B oard ; Malcolm M uir, P re s id e n t; Jam es H . McGraw. J r . .  Vlce-ibesident an 
T reasu rer: Mason B ritton . V ice-P resid en t; E dgar K obak, V ice-P resid en t; H . C- Parm elee. Vlce-Preslden 
E d ito ria l D irecto r; H aro ld  W. McGraw. V ice-P resid en t; C. H . Thompson, Secretary.

F A T A L IT IE S  A N D  D E A T H  R A T E S  A T  U N IT E D  S T A T E S  C O A L  M IN E S . B Y  C A U S E S *

J a n u a ry -A u g u s t,  1931 
/ B itu m in o u s s ✓ A n th r a c i te  * /------------T o ta l-------

N u m b er
K illed  pe r 
1.000,000 N u m b er

K illed  per 
1,000,000 N u m b er

K illed  per 
1,000,000

C ause killed to n s k illed to n s k illed tons
A ll causes........................................ 716 2 .8 6 3 265 6 .657 981 3.384
F alls  of roof a n d  coa l................. 420 1.679 144 3 .617 564 1.945
H au la g e ........................................... .564 31 .779 172 .593
G as or d u s t explosions:

L ocal explosions...................... 6 .024 7 . 176 13 .045
M ajo r explosions.................... 41 . 164 5 .126 46 . 159

E xp losives ...................................... .032 18 .452 26 .090
E le c tric ity ...................................... 37 . 148 2 .050 39 .135
Surface a n d  m iscellaneous.. . . 63 .252 58 1.457 121 .417

A ll causes.......................................
J a n u a ry -A u g u s t,  1932 

526 2 .8 4 4  148 4 .829 674 3. 126
F alls  of roof an d  coal................ 290 1.568 82 2.675 372 1.725
H au lag e ........................................... .432 22 .718 102 .473
G as o r d u s t explosions:

L ocal explosions...................... 9 .049 6 . 196 15 .070
M a jo r  explosions.................... 54 .292 54 .250

E xplosives...................................... .043 9 .294 17 .079
E le c tric ity ...................................... . 146 4 . 130 31 . 144
Surface a n d  m iscellaneous___ 58 .314 25 .816 83 .385

* A ll figures a rc  p re lim inary  an d  su b jec t to  rev ision ;
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