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They Still Burn Coal
S u s p e n s i o x  of all minimum-price 

schedules coming on tlie top of a market 
which sliows only languid interest in buy- 
ing leaves most bituminous operators in an 
unhappy state of mind. Denied both the 
price protection of tlie Guffey act and the 
spurt in demand tliat many had anticipated 
would develop when that protection was 
withdrawn, a pessimistic view of the im- 
mediate futurę has hecome fairly common. 
The real danger, however, is not the effect 
of today’s declining market but that the 
gloom thus induced may obscure certain 
fundamental objectives which must be 
pursued relentlessly if the coal industry 
is to build for a sound and espanding 
futurę.

Despite the hard buffetings by com- 
petitive fuels, coal still remains the chief 
source of energy. Whether its percentage 
contribution to the national energy total 
will diminisli or increase in the coming 
years rests primarily with the industry 
itself. In the last analysis every industrial 
buyer and every household consumer is 
seeking just one thing: the greatest fuel 
value for his dollar. Standards of value 
may differ as between industries and as 
between domestic users, but, howsoever 
the standard may be determined, it is still 
the greatest fuel value that is the goal

Word sharps may draw nice distinctions 
between value and price but in a practical 
buying world the two merge. This should 
make the course of the coal industry plain. 
Success will not be found in maintaining a 
floor level of prices which will support the

inefficient operation but in a continuous 
drive for lower costs which will enhance 
the fuel-value purchasing power-of every 
dollar spent for coal. That means more 
meclianization of operations still on a 
hand-and-mule basis and greater efficiency 
in mines already mechanized. The need 
for such intensification is too pressing to 
justify delays wliile groggy producers 
recover from Washington political or 
recession shocks.

Happy Defeat
M i s e r y  not only loves but freąuently 

actively solicits company. So it should 
not be surprising that many coal men 
enthusiastically supported the proposals of 
Congressmen Boland and Flannery for a 
tax on fuel oil. Congress fortunately 
rejected the idea. “ Fortunately” for two 
reasons which the industry seemed to have 
overlooked. First, a tax on fuel oil pro- 
duced in the United States this year would 
have been an irresistible invitation for 
further taxes on coal next year. Second 
and more important, favorable action 
would have placed the coal industry in the 
unenviable position of haring fostered a 
tax on a competitive fuel. And would com- 
petitors have driven that home in explain- 
ing higher prices to disgruntled consumers!

Cincinnati Beckons
W h i l e  W a s h i n g t o n  struggles with 

minimum-price problems, Cincinnati again 
invites progressive mining men to meet at 
the annual convention and exposition of



the American Mining Congress to consider 
ruethods of reducing costs. The contrast 
is both dramatie and significant. At best 
Washington is laboring to reestablish 
cheeks against ruinons competition witliin 
the industry; Cineinnati offers a forum 
for planning how coal may be marketed at 
a profit in competition with other fuels. 
Desirable as tire Washington aim may be, 
the Cineinnati objective is broader in scope 
and more effeetive in esecntion.

As in the past, mechanization discussions 
and mechanical loading eąuipment will 
have the spotlight. But visitors who nar- 
rowly limit their interest to these par- 
ticular features of the convention-exposi- 
tion will be defeating the major purpose 
of their attendanee. If mechanization 
experience has demonstrated one thing it 
is that sueeess ean be won only throngh 
complete eoordination of eyery phase of 
the operating cycle. Xo investment in load
ing machines will yield fuli returns unless 
twiee as much has beeu spent for com- 
plementary equipnient. Interest in the 
conrention, therefore. should be as broad 
as the program and the eshibits displayed.

Safety Administration
No a o m in is t  kation" ean rise higher 

than the personnel of the agency direeting 
it. For that reasen everyone eommitted to 
the eause of aecident reduetion in coal 
mining should give sympathetie eonsidera- 
tion to the proposals tor basie standards 
iu State safety statutes suggested late last 
year by John B. Andrews, These pro- 
po sals, advanced atter a series of eoa- 
feretiees with gorernment. eoal-operating 
and labor representatives interested in the 
subjeet. are coneerned primarily with the 
seleotiom training and tenure in office of 
State minę inspeetors. Only one o: the 
eight star.dards auroeated (Coal Acje. Jan
uary. 19oS. page Sil touehes upon the law 
in its relation ro minę management.

To those who have not studied the 
subjeet it must be shockuig to learn that 
in only three ecai-prodaeing States is the 
initial selecrion of iaspeetors based on an 
adeąnute system ot eompeticive merit tests.

That administration in other States has 
been as good as it is reflects no credit on 
the lawmakers but is a tribute to the 
genuine interest most appointees, whatever 
their political backgrounds, have had in 
tlieir work. Safety, however, is too vital 
to trust so much to luck in its adminis- 
trative personnel.

Political appointment uaturally opens 
the door to political dismissal. The recorcl 
is not free of cases of separation from 
serrice for 110 other eause than a change in 
political administration. Competent men 
properly chosen in the first instance for 
inspeetorships should be given civil-service 
status; their tenure of office should not be 
endangered by pressure from any source; 
so long as they are able adeąuately to dis- 
eharge their duties their jobs should be 
seeure. And proper prorision for their 
futurę when age or disability renders them 
unfit for active duty should be made. 
These, as weń as other commendable 
reforms. are encompassed in Mr. Andrews' 
program.

Publicity
K in g  C o a l .  the monarch of the power 

realm. is periodically depicted by the 
popular press as a doddering and vaeil- 
latiiig ruler of a decadent empire encircled 
by the progressively modern cohorts of 
oil. gas and electrieity who eventually will 
dominate this vital force of advancing 
eirilization. Too often the highly colored. 
and sometimes grossly exaggerated, re- 
ports from producing districts in reality 
are attributable to a woeful lack of co- 
ordinated publicity on the part of coal. As 
a resnlt. the true status of current situa- 
tions is withheld from the consuming 
publie until unfarorable reactions toward 
the industry have been built up. Concerted 
aetion in fairly and aecurately presenting 
the problems to a eonfused publie that is 
weary of gar bied esplanations made by 
eonfiieting interests will do much to ełim- 
:~ate the too eommon impression that coal 
is an obsolete fuel produced by an in- 
ternally nnhealthy industry whose funeral 
is overdue.
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MACHINE-LOADED COAL
+ Handled at 400-Tons-Per-Hour Rate 

At Keen Mountain Mine

K E E N  M O U N T A I N  m in e  o f  th e  
R e d  J a c k e t  C o a l C o r p o r a t io n ,  
l a r g e s t  o f  th e  f iv e  n e w  o p e r a -  

in  th e  r e e e n t ly  o p e n e d  U p p e r  B u 
c h a n a n  lo w - v o la t i l e  f ie ld  o f  V ir g i -  
n ia ,  i s  a  fu l l - m e e h a n ic a l  m in e  a n d  
l ia s  b e e n  e ą u ip p e d  w i t h  a  4 0 0 - t o n s -  
p e r - h o u r  p la n t  w h ic h ,  f r o m  th e  m in e -  
e a r  d u m p  h ig h  o n  th e  m o u n ta in s id e  
to  th e  l o a d i n g  t r a e k s  in  th e  v a l le y ,  
in c o r p o r a t e s  th e  la t e s t  in  s t r u c tu r e  
a n d  m a c h in e r y  to  a s s u r e  c a r e fu l  
h a n d l in g  a n d  th o r o u g h  p r e p a r a t io n  
o f  th e  c o a l,  u n in t e r r u p t e d  o p e r a t io n  
a n d  lo w - c o s t  m a in te n a n c e  o v e r  a  
lo n g  p e r io d  o f  y e a r s .  R e s c r e e n in g ,  
m ix i n g  a n d  b le n d in g  in  th e  s ix -  
tr a c k  s t e e l  t i p p l e  a r e  f a c i l i t a t e d  b y  
th e  u s e  o f  f iv e  r e t r a e t i l e - t y p e  p ic k -  
in g - t a b le  u n i t s  w h ic h  in c o r p o r a t e  
c e r t a in  im p r o v e m e n t s  o v e r  s im i la r  
u n it s  in s t a l l e d  b y  th e  s a m e  C orpora
t io n  e a r ly  in  1 9 3 6  a t  i t s  n e w  m in e  
in  W y o m in g  C o u n t y ,  W e s t  V ir g in ia  
( C o a l  A g e ,  J u l y  1 9 3 6 ,  p .  2 7 8 ) .  A t  
K e e n  M o u n t a in  th e  in v e s t m e n t  in  
h e a d h o u s e ,  m o u n t a in s id e  conyeyors 
a n d  t ip p le ,  n o t  in c lu d in g  fo u n d a -  
t io n s ,  g r a d in g  a n d  tr a e k s ,  e x c e e d e d  
$ 3 5 0 ,0 0 0 .

A t  l e a s t  2 4 ,0 0 0 ,0 0 0  to n s  o f  lo w -  
v o la t i le  ( a p p r o x im a t e ly  2 2  p e r  c e n t )  
c o a l f r o m  a n  i r r e g u la r ly  s h a p e d  a r e a  
in  w h ic h  th e  C a r y  s e a m  v a r ie s  f r o m  
4 8  to  6 7  in .  in  th ic k n e s s  i s  a v a i la b le  
to  th e  K e e n  M o u n t a in  m in e . T h e  C a r y  
s e a m  l i e s  p r a e t i c a l ly  le v e l  a t  a n  
1 8 8 6 .7 0 - f t .  e le y a t io n  ( t o p  o f  r a i ł  
a t  th e  K e e n  M o u n t a in  h e a d h o u s e )  
a n d  th e  t o t a l  a c r e a g e  a v a i la b le  to  
th e  s e v e r a l  m in e s  p r o b a b ly  d o e s  n o t  
o x c e e d  1 6 ,0 0 0 .  T h e  b e d  i s  f r e e  o f  
d ir t  p a r t in g ,  th e  b o t to m  i s  a  h a r d  
s a n d s to n e  a n d  th e  t o p  i s  a  s la t e  o f  
m e d iu m  to  s t r o n g  c h a r a c t e r .  P r o j e c -  
t io n s  in d ic a t e  a n  u l t im a t e  u n d e r 
g r o u n d  h a u l  o f  a p p r o x im a t e ly  4^  
m ile s  in  K e e n  M o u n t a in  m in e .

T h is  n e w  p la n t  i s  o n  th e  L e v is a

R iv e r  a n d  i s  s e r v e d  b y  a  n e w  e x te n -  
s io n  o f  th e  N o r f o lk  & W e s te r n  R y .  
b r a n c h  j o i n i n g  th e  m a in  l in e  a t  D e -  
v o n , W . Y a .  T h is  b r a n c h  i t s e l f  i s  a  
c o m p a r a t iv e ly  r e c e n t  c o n s tr u c t io n ,  a s  
th e  f ir s t  c o a l  f r o m  th e  n e w  m in e s  
o f  w b a t  w a s  th e n  k n o w n  a s  th e  
G r u n d y  F i e ld  ( C o a l  A g e ,  A u g u s t ,  
1 9 3 4 ,  p .  3 0 2 ) ,  b u t  w h ic h  is  n o w  d e s -  
ig n a t e d  a s  th e  L o w e r  B u c h a n a n  
F ie ld ,  m o v e d  o v e r  i t  in  M a y , 1 9 3 2 .

K e e n  M o u n t a in  t ip p le  i s  6 |  m ile s  
d u e  s o u t h e a s t  o f  G r u n d y , th e  e o u n -  
t y  s e a t ,  b u t  b y  r a i ł  th e  d is ta n c e  is  
1 1  m ile s .  Y ir g in ia  S t a t e  H ig h w a y  
N o . 8 4  b e tw e e n  R ic h la n d s  a n d  G r u n 
d y  s e r v e s  th e  m in e  a s  w e l l  a s  th e  
n e w  to w n , tw o  m il e s  f a r t h e r  u p  th e  
r iy e r ,  w h e r e  a  l im it e d  a c r e a g e  o f  
v a l l e y  f lo o r  w a s  a v a i la b le .  A s  a  r u le  
th e  m o u n t a in s id e s  in  th is  s e c t io n  o f

J. H. EDWARDS
A sso cia tc  E d ito r , C o a l A g e

th e  c o u n t y  a r e  q u it e  s t e e p  a n d  a ffo r d  
l i t t l e  c h a n c e  f o r  d e v e lo p in g  b u ild in g  
s i t e s .

A t  th e  h e a d h o u s e ,  c o a l  i s  d u m p e d  
f r o m  4 - t o n  s o l id - b o d y  c a r s  in  a  
s in g !e -c a r  r o t a r y  d u m p  a n d  f r o m  
th e  h o p p e r  i s  f e d  b y  a  r e c ip r o c a t in g  
p la t e  to  a  4 0 0 - t o n s - p e r - h o u r  r o p e -  
a n d -b u t to n  c o n v e y o r  1 ,2 4 2  f t .  lo n g ,  
b e tw e e n  c e n te r s ,  o n  a n  in c l in a t io n  
o f  2 4  d e g . F r o m  th e  b o t to m  o f  t h is  
c o n v e y o r  a n d  o v e r  th e  S t a t e  H i g h 
w a y  to  th e  t ip p le ,  t r a n s p o r t a t io n  i s  
c o m p le te d  b y  a  4 8 - in .  b e l t  c o n v e y -  
o r  4 1 2  f t .  lo n g ,  b e tw e e n  c e n te r s ,  in -  
c l in e d  5  d e g . in  f a v o r  o f  th e  lo a d .  
T h e  h e a d h o u s e , c a r - f e e d in g  a n d

A ł  the rate of 400 tons per hour the coal is dumped in the headhouse and 
transferred to a rope-and-button conyeyor which discharges onto a belt conveyor 

to the tipple, where six grades are prepared .
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Com m issory. fU lirg  siofjon, ta m ,  
s la fT  houce, d o c fo r i orfice  
14 iw o -sto ry  six-rcorr> efw elhngs 
12 one " f h s  "
t! one " " "
3 'one " seven • " f i
Goragec.coo/ houses oic  ̂ /

Werter ionks on 
m ountain  s id e '

S f o f f  h o u se .  

~fiJ6HWAY~ ~------
Both house

r illtn g  sfaf/on

■s Fi r e  hyc/ran :
L E V t S A

C a ry  seam area ava ilab le to the Keen Mountain m ine. The profections indi- 

cate a 4^2-mile haul to łhe farthest boundaries.

i s  e o n y e y e d  to  a  d r iy e -u n d e r  tr u c k  
d is p o s a l  b in  a n d  th e  la t t e r  to  a  J e f -  
f r e y  s t a n d a r d  s in g le - r o l l  e r u s h e r  
f r o m  w h ie h  th e  c iu s h e d  p r o d u c t  is  
r e e ir e u la te d  to  th e  p r im a r y  s h a k e r s .  
V a lv e s  th r o u g l io u t  th e  t ip p le  w h e r e  
c o n v e y o r s  o r  c h u t e s ,  o r  b o th , c r o s s ,  
p r o v id e  f o r  m a k in g  a l l  m ix t u r e s  a n d  
b le n d s  f o r  w h ie h  a n y  d e m a n d  is  
c o n c e iv e d .

A t  th e  “ t o p  o f  th e  b i l l , ”  m in e -  
c a r  t r ip s  a r e  m o v e d  th r o u g h  th e  
d u m p  b y  a  c h a in - t y p e  t r ip  f e e d e r  
d r iv e n  b y  a  tw o - s p e e d  m o t o r  w h ic h  
i s  s t a r t e d  b y  th e  d u m p  o p e r a t o r  b u t  
a u t o m a t ie a l ly  s lo w e d  a n d  s t o p p e d  b y  
l im it  s w i t c h e s  m o u n te d  b e s id e  th e  
tr a e k  o n  p e d e s t a l  b r a c k e t s  o n  th e

d u m p -h o u s e  f lo o r . A  T h r u s to r  
b r a k e  o n  th e  m o t o r  s h a f t  e f fe c ts  a c -  
c u r a te  s t o p p i n g .  T h e  N o la n  ro ta r j-  
d u m p  ( M in i n g  S a f e t y  D e v ic e  C o .)  
a ls o  i s  d r iv e n  b y  a  tw o -s p e e d  m o to r , 
a n d  a  m o t o r - d r iv e n  g a t e  p r o v id e s  
f o r  s h u n t in g  m in e  r o c k  to  th e  c h u te  
o f  a  I a r r y  d i s p o s a l  tr a e k .

T o  a v o id  v ib r a t io n  a n d  n o is e ,  th e  
h e a d h o u s e  t r a c k s  a r e  a r r a n g e d  s o  
th a t  lo e o m o t iv e s  d o  n o t  p a s s  th r o u g h  
th e  s t r u c tu r e  b u t  in s t e a d  tr a v e r s e  a n  
e m p t y  t r a e k  a r o u n d  th e  h i l l  b a c k  
o f  th e  n a t u r a l  s w a g ,  o f  w h ie h  a d -

Keen Mountain town covers all o f'th e  
availab le fia t ground at a bend in the 
river about two miles upstream from 

the tipp le .

v a n t a g e  w a s  ta k e n  in  l o c a t in g  th e  
h e a d h o u s e .  A n  o u t s id e  h a u l o f
2 ,3 0 0  f t .  o f  d o u b le  t r a e k  o n  a  ^ -p e r -  
c e n t  f a v o r a b le  g r a d e  fo r r n s  th e  a p -  
p r o a c h .  T h e  e m p t y  t r ip s  le a v e  th e  
d u m p  o n  a  f a y o r a b le  g r a d e  o f  I I  
p e r  c e n t .  A l l  o f  th e s e  t r a e k s  w e r e  
in s t a l l e d  in  s t r i e t  a c e o r d a n c e  w it h  a  
d e ta i le d  e n g in e e r in g  la y o u t .

A  1 0 0 - h p .  m o t o r  d r iv e s  th e  r o p e -  
a n d -b u t to n  e o n y e y o r ,  w h ie h ,  i f  l e f t  
s t a n d i n g  a n  h o u r  o r  s o  w h e n  f u l l y  
lo a d e d ,  r e q u ir e s  a  h ig h  s t a r t in g  
t o r q u e  a n d  is  p o w e r - c o n s u m in g  u n -  
d e r  p r a e t ie a l ly  a l l  c o n d it io n s .  A  V -  
b e lt  r e d u e t io n  e o n n e e t s  th e  m o t o r  
t o  th e  c o n v e y o r  g e a r i n g  a n d  th e  
o n ly  b r a k e  o n  th e  u n i t  i s  a  T h r u s 
to r  u n i t  o p e r a t in g  o n  th e  m o t o r  s h a f t .  
T h e  e o n y e y o r  h a s  1 2 - in .- d ia m e t e r  
b u t t o n s  a n d  th e  r o p e  i s  l i - i n .  6 x 1 9  
a l t e r n a t e  r e g u la r  a n d  L a n g la y  A m e r i 
c a n  S t e e l  & W ir e  c o n s tr u e t io n .

T h e  b e l t - c o n v e y o r  d r iy e  i s  lo c a te d  
in  th e  t i p p l e  a t  th e  lo w e r  e n d  o f  th e  
e o n y e y o r ,  w h ie h  p o s i t io n ,  a l th o u g h  
u n u s u a l ,  i s  s a t i s f a e t o r y  i n  t h is  c a s e  
b e e a u s e  o f  t h e  s l i g h t  f a y o r a b le  g r a d e  
a n d  I o w  p o w e r  r e q u ir e m e n t .  T h e  
m o t o r  i s  a  1 0 - h p .  u n i t  a n d  i s  e q u ip p e d  
w ith  T h r u s t o r  b r a k e . A  b e l t - e le a n -  
i n g  b r u s h  i s  p r o y id e d  a n d  i t s  d r iy e  
i s  a n  in d iy id u a l  m o t o r  in s t e a d  o f  
g e a r s  f r o m  t h e  b e l t  p n l le y .

J e f f r e y - T r a y lo r  e le e t r ic a l  y ib r a t -  
i n g  s c r e e n s  w hic-h  s e p a r a t e  p e a  a n d  
s la c k  a r e  T y p e  F B - 4  d o u b le -d e c k  
u n it s ,  e a e h  w it h  a  r a t in g  o f  8 5  to n s  
p e r  h o u r ,  o f  w h ie h  a p p r o x im a t e ly  
5 0  t o n s  i s  u n d e r s iz e .  T h e  r e s e r e e n s  
m o u n te d  o n  th e  s t o v e ,  n u t  a n d  p e a  
r e t r a c t i le  u n it s  a r e  3 0 x 6 S - in .  s in g le -  
d e c k  ‘• C o n y e y a n s c r e e n ' , u n it s .  O n e  
m o t o r - g e n e r a to r  s u p p l i e s  d ir e e t  e n r -  
r e n t  f o r  m o d u la t in g  th e  a .c .  f e e d  to  
th e  s i x  T r a y lo r  u n it s .

L o a d in g  b o o m s  ^are h a n d le d  b y  
H a r n i s e h f e g e r  h o i s t s ,  3  t o n s  o n  th e  
lu m p  a n d  e g g  b o o m s  a n d  2  t o n s  o n
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O neratina the

Picking includes łhe remo 
of soft coal as well as c 
sla łe  or bone that may app<

Ali coal is loaded by mobile

favorable grade

Stove retractile  unit in fuli back positioi 
charge into the mixing scraper conveyor ii 
d irectly  to the stove boom. A rrow  "A"  
the vibrating rescreen; "B," a track  w) 

"C ,"  the oil-treating box

Dumping en train in a 
single-car rotary  dump



the stove, nut and pea booms. 
Brown-Fayro layer-loading lioists 
are installed to control cars on the 
lump, egg, stove and slack tracks.

F i f t y - o n e  e le e t r ic  m o t o r s  t o t a l in g  
632Ą- c o n n e c te d  h o r s o p o w e r  d r iv e  th e  
h e a d h o u s e  e ą u ip m e n t ,  c o n v e y o r s  a n d  
t ip p le .  P r a c t i c a l ly  a l l  a r e  e ą u ip p e d  
w it h  b a li  b e a r in g s  a n d  th o s e  in  d u s t y  
p la c e s  a r e  t o t a l ly  in c lo s e d .  A l l  o p e r -  
a t e  o n  4 4 0  v o lt s  e x c e p t in g  a  2 ,3 0 0 -  
v o l t  1 5 0 - l ip .  m o t o r  o n  a  c r u sh e r .  
T h e  m a j o r i t y  o f  th e  m o t o r s  a r e  A l -  
l i s -C h a lm e r s  a n d  in  p r a c t ic a l ly  e v e r y  
c a s e  th e s e  a r e  c o n n e c te d  to  th e  u n i t s  
b y  F a l k  “ M o to r e d u c e r s ,”  w h ic h  in -  
c lu d e  a  b a s e  f o r  m o u n t in g  th e  m o to r .  
H e r e  G e n e r a l  E le c t r ic  m o t o r s  a r e  
u s e d  o n  th e  t r ip  f e e d e r ,  r o c k  g a te ,  
r e c ip r o c a t in g  f e e d e r ,  b e l t  c o n v e y o r ,  
c le a n in g  b r u s h , s h a k in g  f e e d e r ,  p r i 
m a r y  s c r e e n ,  s e c o n d a r y  s c r e e n ,  lu m p  
r e s c r e e n ,  e g g  r e s c r e e n ,  s o f t - c o a l  
c r u s h e r ,  a n d  p ic k  b r e a k e r . T h e  f lr s t  
f iv e  a r e  u s e d  w i t h  F a l k  g e a r s  a n d  
th e  l a s t  e ig h t  w i t h  Y - b e l t s .  L a y e r -  
l o a d i n g  l io is t s  a r e  d r iv e n  b y  W e s t -  
in g h o u s e  T y p e  C S  m o t o r s  a n d  th e  
s in g le - r o l l  m a in  c r u s h e r  b y  a  W e s t -  
in g h o u s e  T y p e  C W  2 ,3 0 0 - v o lt  m o to r .

How Motors A re  Started

W it h  th e  e x c e p t io n  o f  th e  la y e r -  
lo a d i n g  C ontrols, w liic h  c o n s i s t  o f  
'W e s t in g h o u s e  D e io n  l in e s t a r t e r s  a n d
I - T - E  c ir c u it  b r e a k e r s , th e  t ip p le  
C ontrols a r e  A l lc n - B r a d le y  l in e s t a r t 
e r s  l io u s e d  i n  a  c e n tr a l iz e d  s t e e l  c a b -  
i n e t  a s s e m b le d  b y  th e  P e n n  E le c -  
t r ic a l  C o . A l l  m o t o r s ,  b e g in n in g  w ith  
th e  r o p e - a n d - b u t t o n  c o n v e y o r  a n d  
f o l l o w i n g  o n  th r o u g h  th e  t ip p le ,  a r e  
s t a r t e d  b y  a  s y n c h r o n o u s  c lo c lc  m o to r  
w h ic h  c lo s e s  th e  c o n tr o l  c o n t a c t s  o f  
e a c h  m o t o r  s t a r t e r  in  t im e d  s e q u e n c e .  
T h is  s y s t e m  o f  c o n tr o l  w a s  w o r k e d  
o u t b y  A l l e n - B r a d lc y  e n g in e e r s  to  
c o n f o r m  w it h  p la n s  o u t l in e d  b y  C . 
I i .  P r ic e ,  c h ie f  e le c t r ic ia n .

I n  th e  t i p p l e  o p e r a t o r ’s  b o o th ,  
lo c a t e d  w h e r e  a  v ie w  o f  a l l  lo a d in g  
b o o m s  i s  a y a i la b le ,  th e  c o n tr o l  i s  a  
d e s k - t y p e  p u s h b u t t o n  p a n e l  w it h  in -  
d ic a t i n g  la m p s .  S t a r t in g  b y  th e  
r e g u la r  s e ą u e n c e  m e th o d  r e ą u ir e s  
t w o  s t e p s :  f ir s t  a  b u t to n  i s  p u s h e d  
w h ic h  c lo s e s  a  c o n t a c t o r  to  a p p ly  
p o w e r  to  th e  c o n t r o l  c ir c u it s ,  th e n  
a n o t h e r  b u t to n  i s  p u s h e d  to  s t a r t  
o p e r a t io n  o f  th e  s y n c h r o n o u s  m o to r  
w h ic h  c o m p le t e s  th e  c o n tr o l  c ir c u it s  
to  th e  in d iv id u a l  s ta r te r s .  L o c k -o u t  
b u t t o n s  a r e  p r o v id e d  f o r  m o d i f y in g  
th e  s e ą u e n c e  f o r  u n u s u a l  c o n d it io n s  
o r  t e s t in g .

H e a d h o u s e  Controls a r e  g r o u p e d  
in  o n e  lo c a t io n  a n d  c o n s i s t  o f  th e  
f o l l o w i n g :  a n  I - T - E  c ir c u i t  b r e a k e r  
f o r  th e  m a in  4 4 0 - v o l t  in c o m in g  
p o w e r ,  a  G e n e r a l  E le c t r ic  tw o -s p e e d  
r e v e r s i n g  s t a r t e r  f o r  th e  t r ip  f e e d -

M achinery and Motor Drive Data, Keen Mountain Plant

M o to rs

E q u ip m e n t 
T rip  feed e r...........

S ingle-car ro ta ry  d u m p ..............
R ock  g a t e . ......................... .............
R ec ip ro ca tin g  fee d e r ....................
R o p e -a n d -b u tto n  conveyor,

1,242 ft. c .c .................................
M ain  b e lt conveyor, 48 in . x 412

ft. c .c .............................................
B elt-conveyor b ru s h ....................
S hak ing  feeder to  p r im ary  sh ak 

ing  screens, 5  a n d  6 ft. wide
x 12 ft. lo n g ................................

P r im a ry  shak ing  screens, 400 
to n s  p e r  h o u r, 7  f t. wide x
65 ft. lo n g . ..................................

S econda ry  shak in g  screens, 204 
to n s  p e r  hou r, 7 f t., 7  in . w ide
x 2 6 H  ft- lo n g ...........................

L u m p  pick ing  ta b le , ap ron  con- 
v eyo r, 60 in  x 42 f t. c.c., 76
to n s  per h o u r .............................

E gg  p ick ing  ta b le , ap ro n  con-
veyor, 60 in . x  40 ft. c .c ........

S tove  p ick ing  tab le , ap ro n  con- 
veyo r, 44 to n s  p e r  hou r, 48 in.
x 40 ft. c.c........... .....................

P e a  ap ro n  conveyor, 48 in. x 
40 f t. c.c. (n o t used  fo r p ick 
ing  b u t  in  sam e re la tiv e  posi-
tio n  as p ick ing  ta b le s ) ............

N u t  p ick ing  tab le , 48 in  x 40 ft. 
D riv e  fo r m ov ing  p icking-tab le

u n i t s ...............................................
L u m p  shak ing  rescrecns, 76 tons 

p e r  h o u r, 5 ft. w ide x 10 ft.
lo n g ...............................................

E g g  shak ing  rescreens, 76 tons 
p e r  hour, 5 ft. w ide x 10 ft.
lo n g ................................................

L u m p  loading  boom , scraper 
conveyor, 400 to n s  per hour 
if h an d lin g  r.o .m ., 48-in., 
32-ft. _ h o rizon tal section,
42-ft. hinged sec tio n ...............

E gg  load ing  boom , scraper con- 
v eyo r, 48-in ., 29-ft. horizontal 
section , 42-ft. h inged section. 

S to v e  load ing  boom , scraper 
conyeyor, 36-in., 28-ft. ho ri
zo n ta l sec tion  42-ft. hinged
sec tio n ...........................................

P ea  loading  boom , scraper con- 
veyor, 36-iD., 28-ft. horizontal 
section. 42-ft. h inged section. 

N u t load ing  boom , scraper con- 
veyor, 30-in., 28-ft. horizontal 
section, 42-ft. h inged section. 

L oading-boom  hoists, 3 -ton, one 
each for lu m p  an d  egg booms. 

L oading  boom  hoists, 2-ton, one 
each fo r stove, pea an d  n u t
b o o m s ............................................

M odification  v a lv e  of lum p-
loading  b o o m .............................

R efuse a n d  soft-coal scraper 
conveyor, 2-com partm en t,
24 in . w ide, 116 f t. c.c., 25
to n s  pe r h o u r .........................

Soft-coal crusher, 18-in. x 18-in., 
s ta n d a rd  single-roll, 15 tons
per h o u r .......................................

S ingle-roll c ru sher w ith  wedge- 
ty p e  fine-crushing te e th , 200 
to n s  p e r  hou r, 30-in. x 60-in. 

P ick  b reak e r w ith  shaker
rescreen, T y p e  B  u n i t ............

S crap er m ixing  conveyor, 324 
to n s  p e r  h o u r, 48 m . wide,
129 ft. c .c .....................................

C ross^scraper conveyor to  ele- 
v a tin g  conveyor, 225 to r s  per 
h o u r, 30 in . w ide, 43 ft. c.c. . 

E lev a tin g -sc rap er conveyor, 
196 to n s  p e r  nou r, 30 in. wide,
70 f t. c .c .......................................

P ea-and -s lack  sc rap er conveyor, 
3 -com partm en t, 164 to  375 
to n s  p e r  hou r, 60 in. wide, 79
f t. c .c .............................................

S lack -be lt conveyor, 108 tons 
p e r  hour, 24 in . w ide, 35 ft.
c .c ...................................................

C rushed-egg scrap er conveyor, 
80 to n s  p e r  h o u r, 24 in. wide,
23 f t. .................................... .. • • •

B e lt conveyor from  secondary 
sh ak in g  screens to  slack load
ing  c h u te ...............................

R escreen  conveyor from  pick 
b reak e r to  m ixing  conveyo r.. 

G en e ra to r fo r supp ly ing  mixed 
c u rre n t t o  electric  y ib ra to rs.

F o u r  layer-load ing  h o is ts .........
O il-sp ray  p u m p , dustless tre a t-  

m e n t ..............................................

T o ta ls  .

Speed,
F e e t o r
Strokes ■------

per H orse-
M in u te  N u m b e r  Powrer R .P .M . D rive

..............  1 3 0 /1 0  1800/60 H errinębone  reduce r and
chain.

1 5 /7 M 8 6 0 /430  M o to red u c er an d  gears 
5 1 .730  M o to red u c e r and  gears

10 1 ,1 6 0  V -belts and  gears

150

100

150

60

60

60

60
60

150

150

90

90

90

90

90

100

100

100

100

100

225

100

100 1 ,165  V -belts an d  gears

10 1 ,7 5 0  M o to red u c er an d  cha in
IM  1 .750  .................................................

7 }4 900 Y -belts

25 720 Y -belts

15 900 V -belts

5 1 ,7 5 0  M o to red u cer and  cha in

5 1 ,7 5 0  M oto red u cer an d  cha in

5 1 ,750  M oto red u cer and  chain

5 1 ,750  M o to red u cer and  chain
5 1 ,7 5 0  M o to red u c er an d  cha in

2 1 ,750  M o to red u cer an d  chain

5 900 V -belts

5 900 V -belts

15 1 ,200  M o to red u cer and  chain

15 1 ,2 0 0  M oto red u cer an d  chain

10 1 ,200  M o to red u cer an d  chain

10 1 ,2 0 0  M o to red u c er an d  chain

10 1 ,200  M o to red u c er a n d  chain

3 .................  S elf-con tained  gearing

2 ................. S elf-con tained  gearing

1 1 ,800  M o to red u c e r an d  gear

7M  1 ,2 0 0  M o to red u c e r an d  chain

10 1 ,200  V -belts

150 900 V -belts

20 720 Y -belts

25 1 ,200  M oto red u cer an d  chain

15 1 ,200  M oto red u cer an d  cha in

20 1 ,200  M o to red u cer a n d  cha in

30 1 ,200  M o to red u cer an d  cha in

3 1 ,7 5 0  M o to red u cer an d  chain

3 1 ,200  M o to red u c er an d  cha in

3  1 ,750  M oto red u cer an d  cha in

3 1 .200  M o to red u c er a n d  chain

4 ................. D irec t-connec ted .
10 1 ,6 0 0  S elf-contained  gearing

3 870 G eared

682 M
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Headhouse e lectrica l Controls are grouped 
on a floor beneath the track . Jam es Tol- 
bert, construction e lectric ian  ( le ft ) , and 
C . H . Price, ch ief e lectric ian  (r ig h t) , view 

the finished job .

th e  h y d r a u l ie  p u m p ,  th e  c a b le  r e e l  
a n d  th e  t r a m m in g  g e a r .  A n  8 - f t .  
b a r  m a k in g  a  6 - in . k e r f  i s  b e in g  u s e d  
a n d  th e  c u t t e r  c h a in  is  th e  s ta n d a r d  
N o . 9 u n it  w ith  d o u b le  s e t s c r e w  lu g s .  
T h e  m a c h in ę  i s  6 0  in .  w id e ,  s ta n d s
3 1  in . a b o v e  th e  r a i ł  a n d  i s  2 6  f t .
1 0  in .  lo n g ,  in e lu d in g  th e  c u t t e r  b a r .

C a b le -r e e l  lo e o m o t iv e s  l i s t e d  a s  
“ R e d  J a c k e t ”  w e r e  b u i l t  b y  th e  Cor
p o r a t io n  in  i t s  s h o p s  a t  R e d  J a c k e t ,  
W . Y a .  A l i  p a r t s  a r e  n e w  a n d  th e  
m o t o r s ,  c o n tr o l le r s  a n d  o th e r  s p e c ia l  
p a r t s  w e r e  p u r c h a s e d  f r o m  J e f f r e y .  
G r o u n d -p o t e n t ia l  e o n tr o l  i s  e m p lo y e d .

M in e  c a r s  s t a n d  2 0  in .  a b o v e  th e  
r a i ł  a n d  h a v e  a  l e v e l - f u l l  c a p a c i t y  o f  
1 0 5  c u . f t .  T h e y  a r e  o f  th e  f o u r -  
a x le ,  4 S - in .  g a g e  t y p e .  B o d ie s  a r e  
b u i l t  o f  C o r -T e n  h ig h - t e n s i le  c o r r o -  
s io n - r e s i s t a n t  s t e e l  a n d  th e  to t a l  
w e ig h t  o f  th e  c a r  i s  th u s  h e ld  to  
3 ,8 2 5  lb . O n e  b u m p e r  i s  r ig id  a n d  
th e  o th e r  h a s  a  b u f f - d r a f t  s p r in g .  T h e  
A .C .F .  h e a t - t r e a t e d  c h il le d - tr e a d  
w h e e ls  a r e  e q u ip p e d  w i t h  T im k e n  
b e a r in g s .

D ir e c t  c u r r e n t  a t  2 7 5  v o l t s  f o r  
lo c o m o t iv e s  a n d  u n d e r g r o u n d  e q u ip -  
m e n t  i s  g e n e r a t e d  in  tw o  o u t s id e  s u b -  
s t a t io n s ,  e a c h  ć o n t a in in g  o n e  2 0 0  k w .  
W e s t in g h o u s e  s y n c l ir o n o u s  c o n v e r t e r  
w it h  W e s t in g h o u s e  s e m i- a u t o m a t ic  
e o n tr o l .  T h e  c o n r e r t e r s  a n d  t h e ir  
t r a n s f o r m e r s  a r e  u s e d ,  b u t  th e  Con
t r o ls ,  w h ic h  in c lu d e  tw o  W e s t i n g 
h o u s e  a u t o m a t ic - r e c lo s in g  f e e d e r  
b r e a k e r s  p e r  s u b s t a t io n ,  w e r e  p u r -  
c h a s e d  n e w . T h e s e  s u b s t a t io n s ,  in 
e lu d in g  t r a n s f o r m e r s ,  a r e  h o u s e d  in  
S t e f c o  s t e e l  b u i ld in g s  a n d  th e  e le c -  
t r i e  c o n s t r u c t io n  i s  d e s ig n e d  to  a f f o r d  
th e  u t m o s t  in  r e l ia b i l i t y .  G a r to n -  
D a n ie l s  a r r e s te r s  c o n n e c te d  t o  th e

Looking down the valley at the town from the 
h illside back of the storę and office building

A  look into a compartment of the eontrol 
cab inet in the tipp le . The arrow points 
to the long row of eontrol contacts o f the 

motor-driven seąuence relay.

e r , A l le n - B r a d le y  s t a r t e r s  in  a  P e n n  
E le c t r ic a l  a s s e m b ly  f o r  th e  r o p e -  
a n d -b u t to n  c o n v e y o r ,  r o c k  g a t e  a n d  
r e c ip r o c a t in g  f e e d e r ,  a n d  a  C u tle r -  
H a m m e r  t w o -s p e e d  s t a r t e r  f o r  th e  
r o t a r y  d u m p , A l i  p o w e r ,  e o n tr o l  
a n d  l ig h t  w ir in g  in  h e a d h o u s e ,  c o n -  
v e v o r  g a l le r ie s  a n d  t i p p l e  i s  in  r ig id  
c o n d u it .

P l a n t  s t r u e tu r e s  a r e  c o v e r e d  w it h  
A r m c o - I n g o t  c o r r u g a t e d  g a lv a n iz e d  
ir o n ,  N o .  I S  g a g e  o n  r o o f s  a n d  N o .  
2 0  g a g e  o n  s id e s .  R a i lw a y  t r a e k s  a t  
th e  t ip p le  w e r e  b u i l t  to  e s a c t  e n -  
g in e e r in g  s p e c i f ic a t io n s  a n d  th e  
g r a d e s  a r e  a s  f o l l o w s :  e m p t y  tr a e k s ,  
1 .4  p e r  c e n t ;  t r a e k s  u n d e r  th e  t i p 
p le ,  2  p e r  c e n t  ; a n d  lo a d e d  tr a e k s ,  
1  p e r  c e n t .  E m p t y - c a r  c a p a c i t y  i s  
1 1 6  c a r s — S 5  o n  th e  e m p t y  tr a c k  
a n d  3 1  o n  th e  d e l iv e r y  tr a e k s .  B e lo w

tłie  t ip p le  b u t  a b o v e  th e  o u t le t  tr a c k  
i s  s p a e e  f o r  2 7  lo a d s ,  w ith  1 7 8  lo a d s  
o n  th e  o u t le t  tr a e k s .

M in in g  a n d  t r a n s p o r t a t io n  e q u ip -  
m e n t  n o w  a t  th e  p r o p e r t y  c o n s is t s  
o f  th e  f o l l o w i n g :  4 0 0  A m e r ic a n  C a r  
&  F o u n d r y  a l l - s t e e l  c a r s ,  o n e  J e f 
f r e y  1 0 - t o n  m a in - l in e  lo c o m o t iv e ,  
tw o  J e f f r e y  6 - t o n  c a b le -r e e l  lo c o m o -  
l iv e s ,  s e v e n  R e d  J a c k e t  ( J e f f r e y  
e q u ip m e n t )  8 - t o n  c a b le -r e e l  lo c o m o -  
t i r e s ,  e ig h t  J o y  8 B U  lo a d e r s  ( s i x  
a lr e a d y  in  u s e ) ,  th r e e  J e f f r e y  2 9 U  
u n ir e r s a l  c u t t e r s ,  o n e  J e f f r e y  2 9 C  
a r c w a l l  c u t t e r ,  o n e  G o o d m a n  2 9 A A  
c u t t e r  a n d  e ig h t  C h ic a g o  P n e u m a t ic  
e le c t r ic  d r i l ls .

T o  b r in g  th e  p r o p e r t y  to  f u l i  p r o -  
d u e t io n  a t  a n  e a r ly  d a t e  ( f ir s t  c o a l  
w a s  s h ip p e d  la t e  i n  S e p t e m b e r  a n d  
p r e s e n t  p r o d u c t io n  is  2 ,0 0 0  to n s  p e r  
d a y )  th e  m in e  i s  b e in g  d e v e lo p e d  
f r o m  2 1  d r i f t  o p e n in g s ,  o n ly  a  f e w  
o f  w h ic h  a r e  f o r  p e n n a n e n t  use . 
T w e lv e  o f  th e  o p e n in g s  w i l l  b e  a b a n -  
d o n e d  w h e n  th e  c o a l  f r o m  a  lo n g ,  
n a r r o w  o u t e r o p - b o u n d  a r e a  h a s  b e e n  
e x tr a c t e d .  A s  y e t ,  p r a c t ic a l ly  a ll  
o f  th e  m in in g  c o n s is t s  o f  d e v e !o p -  
in g  1 4 - f t .  h e a d in g s .  T h e  f e w  r o o m s  
b e in g  w o r k e d  a r e  2 4  f t .  w id e  a n d  
p i l l a r  r e e o Y e r y  h a s  n o t  s ta r te d .  
S h o o t in g  i s  d o n e  w ith  p e r m is s ib le  
e x p lo s iv e s  a n d  e le c t r ic  d e to n a to r s .  
P l a c e s  w h ic h  a r e  s h e a r e d  ( t h o s e  c u t  
w it h  th e  J e f f r e y  iy i iv e r s a l s )  r e q u ir e  
b u t  tw o  s h o t h o le s  w ith  1 £  s t ic k s  o f  
p e r m is s ib le  in  e a c h  h o le .  E d is o n  
e le c t r ic  c a p  la m p s  a r e  u s e d  e x c lu -  
s iv e ly .

T h e  J e f f r e y  2 9 U  u n ir e r s a l  c u t t e r s  
a r e  o f  th e  n e w  t y p e  w ith  h y d r a u lie  
f in g e r - t o u c h  e o n tr o l .  H y d r a u l ie  m o 
t o r s  r o t a t e  th e  h e a d  a n d  b a r  to  th e  
\ a r i o u s  p o s i t io n s ,  d o  th e  s u m p in g  
a n d  a ls o  a c e o m p lis h  th e  o th e r  m o v e -  
m e n t s .  O n e  e le c t r ic  m o to r  d r iv e s  th e  
c u t t e r  c h a in  o n ly  a n d  th e  o th e r  d r iv e s
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d .c . f e e d e r s  a r e  in s t a l l e d  o u t s id e  
e a c h  s u b s t a t io n .  A  W e s t in g h o u s e  a u -  
t o m a t ie - r e c lo s in g  t i e - f e e d e r  b r e a k e r  
o n  t l ie  o u t s id e  t r a m r o a d  p a r a l le l s  
th e  s u b s t a t io n s .

T h ir t y -  o r  f o r t y - p o u n d  s t e e l  r a i ł  
s u p p o r t s  th e  t r o l le y  w ir e  o n  th e  o u t 
s id e  t r a in r o a d s .  F o r  in d iv id u a l  s u p 
p o r t s  th e  r a i ł  i s  n o t c h e d  a n d  b e n t  
to  f o r m  a  r ig h t  a n g le  w h ic h  i s  r e in -  
f o r c e d  o n  th e  in s id e  b y  a  3 x 3 x 3 / 8 -  
in .  c l ip  a n g le  w e ld e d  o r  r iv e t e d  o n .  
W h e r e  e r o s s b a r  s u p p o r t s  a r e  r e -  
q u ir e d  f o r  tw o  o r  m o r e  t r a c k s  th e s e  
a ls o  a r e  o f  r a i ł ,  a n d  t h e ir  s p a n  
p ie c e s  a r e  g u y e d  f r o m  th e  t o p s  o f  
th e  p o le s ,  w h ic h  in  th a t  e a s e  e s t e n d
3  i  f t .  l i ig h e r  t l ia n  th e  e r o s s b a r .

P o w e r  to  o p e r a t e  th e  m in e  i s  p u r -  
c h a s e d  a t  4 ,0 0 0  v o l t s  f r o m  th e  A p p a -  
la c h ia n  P o w e r  C o . a n d  th e  m e t e r in g  
p o in t  i s  o n  th e  h i l l s id e  n e a r  th e  t ip -  
p le .  R e d u c t io n  o f  v o l t a g e  to  4 4 0  
f o r  t i p p l e  m o t o r s  i s  m a d e  b y  th r e e  
1 0 0 -k v a .  s in g le - p h a s e  G e n e r a ł E le c 
t r ic  t r a n s f o r m e r s ,  “ T r a n s i l - o i ł”  t y p e ,  
w it h  c la m p - t y p e  s e c o n d a r y  t e r m in a ls .  
T h e  tx -a n s fo r m e r s  a r e  m o u n te d  o n  a  
r a c k ,  o r  p la t f o r m ,  o f  s t e e l  r a i ł  1 5  
in .  f r o m  th e  g r o u n d  in  a  f e n c e d  in -  
c lo s u r e  a d j a c e n t  to  th e  t ip p le .

M a in - l in e  tr a c k s  a r e  la id  w i t h  5 5 -  
lb . r a i ł  a n d  r o o m  tr a c k s  w it h  3 0 -  
łb .  A  e o n n e c t io n  f r o m  th e  m in e  t r a m 

r o a d  a t  t l ie  t o p  o f  th e  l i i l l  to  a  s u p -  
p l y  y a r d  o n  th e  f lo o r  o f  th e  v a l le y  
n e a r  th e  t ip p le  c o n s is t s  o f  a  4 8 - in .-  
g a g e  r a i lr o a d  tr a c k  f o r  a  s te a m  lo c o -  
m o t iv e .  T h is  t r a c k  w in d s  a r o u n d  th e  
h i l l  a n d  is  2.G m ile s  lo n g  o n  a n  
a v e r a g e  g r a d e  o f  5  p e r  c e n t .  A t  
th e  m id w a y  p o i n t  th e  r o a d  in c łu d e s  
a  s w i tc h b a c k  w h e r e  th e  lo c o m o t iv e  is  
s w i t c h e d  f r o m  th e  f r o n t  to  th e  b a c k  
o f  th e  c a r s  to  p u s h  th e  t r ip  th e  r e -  
m a in d e r  o f  th e  w a y .  T h e  r e g u la r  
m in e  c a r s  a r e  u s e d  o n  t h i s  r o a d .

T h e  l o c o m o t i v e . i s  a  4 0 - t o n  S h a y  
g e a r e d  u n i t  f o r m e r ly  u s e d  b y  th e  
W . M . R i t t e r  L u m b e r  C o . T h e  s y s 
te m  o b v ia t e s  th e  t r a n s f e r r in g  o f  
n ia t e r ia ls ,  w h ic h  w o u ld  b e  n e c e s s a r y  
i f  t h e y  w e r e  h o is t e d  u p  th e  in c l in e .  
A  t e m p o r a r y  in c l in e  w ith  a  5 0 - l ip .  
e le c t r ic  h o i s t  w h ic h  p a r a l le ls  t l ie  h i l l 
s id e  c o n v e y o r  l in e  a n d  w a s  u s e d  d u r -  
in g  t l ie  c o n s t r u c t io n  p e r io d  s t i l l  i s  
e m p lo y e d  a t  o d d  t im e s  f o r  e m e r -
g e n c y  t r a n s p o r t a t io n  o f  m a in te n a n c e  
m e n  a n d  l i g h t  s u p p l ie s .  R e g u la r  m a n -  
t r ip s ,  u s in g  m in e  c a r s  f it te d  w ith
w o o d  s e a t s ,  a r e  r u n  o v e r  th e  s te a m  
r o a d .

B u i ld in g s  f o r  th e  m in in g  to w n  a t  
K e e n  M o u n t a in  p o s t  o ft ice  w e r e
b u i l t  b y  th e  c o r p o r a t io n ’s  o w n  c o n 
s t r u c t io n  f o r c e .  T h e  g r o u p  c o n s is t  
o f  a  e o m b in a t io n  s to r ę  a n d  o ffice ,

c lu b i io u s e ,  s e r v ic e  s t a t io n ,  b a t l i  l io u s e  
a n d  f o r t y  d w e l l in g s  in  th e  f o l l o w i n g  
s i z e s :  t w o - s t o r y  s ix -r o o m , f o u r t e e n ; 
o n e - s t o r y  f lv e -r o o m , t w e lv e ;  o n e -  
s t o r y  s e v e n - r o o m , t h r e e ;  a n d  o n e -  
s t o r y  fo u r - r o o m , e le v e n .  A l i  o f  th e s e  
h o u s e s  a r e  f i t t e d  w it h  tu b  b a t h s ,  f u l i  
p lu m b in g  a n d  s e w a g e .  A l i  la b o r  
e m p lo y e d  a t  th e  m in e  i s  w b it e  a n d  
“ A m e r ic a n ,”  th a t  is ,  th e  p a y r o l l  in -  
c lu d e s  n o  c o lo r e d  p e r s o n s  n o r  a n y  
p e r s o n s  f r o m  n o n - E n g l i s h - s p e a k in g  
c o u n t r ie s .  T h e  p r in c ip a l  r e a s o n  f o r  
t h is  la b o r  s e le c t io n  i s  lo c a l  p u b l ie  
s e n t im e n t  p e r s i s t in g  a s  a  r e s u l t  o f  
th e  c o r n p a r a t iv e  i s o la t io n  o f  th e  
e o u n t y  p r io r  to  c o n s t r u c t io n  o f  a  
m a in  p a v e d  h ig h w a y  in t o  G r u n d y  
a n d  th e  o p e n in g  o f  th e  m in e s .

E x e c u t iv e s  a n d  o f f lc ia ls  o f  th e  Cor
p o r a t io n  a r e :  L . E .  W o o d s ,  H u n t 
in g t o n ,  W . V a . ,  p r e s id e n t ;  J .  E .  
P a r k e r ,  C o lu m b u s , a s s i s t a n t  to  th e  
p r e s id e n t ;  E .  F .  S m ith ,  R e d  J a c k e t ,  
W . V a . ,  g e n e r a ł  s u p e r in t e n d e n t ;  
N . B .  G u r le y , R e d  J a c k e t ,  c h ie f  e n -  
g in e e r ;  C . H .  P r ic e ,  R e d  J a c k e t ,  
c h ie f  e l e c t r i c i a n ; J .  R .  K ir b y ,  K e e n  
M o u n t a in ,  s u p e r in t e n d e n t ;  a n d  H .  F .  
C o o k , K e e n  M o u n t a in ,  g e n e r a ł  m in e  
f o r e m a n .  T h e  m in e  w a s  p la n n e d  a n d  
b u i l t  u n d e r  th e  p r e s id e n c y  o f  E .  E .  
R it t e r ,  w lio  r e s ig n e d  a b o u t  th e  t im e  
th e  p la n t  b e g a n  p r o d u c in g  c o a l.

MOBILE LOADERS
+ Restore Nokomis Mine to Active List 

After 11f-Year Shutdown

M E C H A N I Z A T I O N  o f  lo a d -  
in g ,  w i t h  i t s  a t t e n d a n t  c o s t -  
r e d u c in g  p o s s i b i l i t i e s ,  i s  

c r e d ite d  w i t h  k e e p in g  n u m e r o u s  c o a l-  
m in in g  o p e r a t io n s  in  th e  r u n n in g  in  
la t e  j -e a r s .  I n  a d d it io n ,  m e c h a n iz a -  
t io n  a l s o  h a s  m a d e  i t  p o s s ib le  to  
r e o p e n  m a n y  m in e s  w h ic h  c o u ld  n o t  
o t h e r w is e  c o m p e t e  in  p r e s e n t  m a r -  
k e t s .  A n  e x a m p le  o f  t h is  r e b ir th  
o f  a n  o ld  o p e r a t io n  i s  f u r n is h e d  b y  
th e  N o k o m is  (111.) m in e  o f  th e  N o 
k o m is  C o a l C o ., w h ic h  c a m e  b a c k  
in t o  th e  p r o d u c in g  p ic t u r e  in  th e  la t -  
t e r  p a r t  o f  1 9 3 6  a n d  n o w  i s  g e t t in g  
o u t  2 ,3 0 0  to  2 ,4 0 0  t o n s  o f  c o a l  p e r

d a y  w i t h  s i x  m o b i le - t y p e  lo a d i n g  m  
c h in e s .

T h e  s l i a f t s  s e r v in g  t l ie  m in e  w e r e  
s u n k  a b o u t  1 9 1 2  b y  t lie  N o k o m is  C o a l  
C o . o f  th a t  d a y ,  w h ic h  la t e r  w a s  s u c -  
c e e d e d  b y  th e  I l l in o i s  C o a l &  C o k e  
C o. a n d  th e  I l l in o i s  C o a l C o r p o r a 
t io n .  T h e  la t t e r  o r g a n iz a t io n  c lo se d  
th e  m in e  o n  F e b .  5 ,  1 9 2 5 ,  a n d  
la t e r  p a r t  o f  th e  e ą u ip m e n t  w a s  
m o v e d  t o  a n o t h e r  o p e r a t io n  c o n tr o l-  
le d  b y  th e  s a m e  in t e r e s t s .  I n  1 9 3 6 ,  
o n  th e  b a s is  o f  a d v a n c e s  in  lo a d in g  
e ą u ip m e n t  a n d  o p e r a t in g  m e th o d s ,  
th e  o p e r a t io n  w a s  ta k e n  o v e r  b y  R ic e  
W . M il le r ,  o f  H il ls b o r o ,  111., w h o ,

w ith  h is  a s s o c ia t e s ,  f o r m e d  th e  n e w  
N o k o m is  C o a l C o . a n d  b e g a n  to  h o is t  
o n  S e p t .  1 4 , w it h  C l in t  R ic h a r d s o n  
in  c h a r g e  a s  s u p e r in t e n d e n t  a n d  m in e  
m a n a g e r .  N o k o m is  to n n a g e  n o w  
m o v e s  in t o  th e  m a r k e t  u n d e r  th e  “ R e -  
l ia n c e ”  t r a d e  n a m e  a n d  is  s o ld  th r o u g h  
th e  R ic e  M il le r  C o a l C o r p o r a t io n ,  
H il l s b o r o ,  a n d  th e  M id v a le  C o a l C o .,  
S t .  L o u is .

T h e  N o k o m is  m in e  r e e o v e r s  th e  I l l i 
n o is  N o .  6  s e a m , l y in g  u n d e r  6 4 0  f t .  
o f  c o v e r  in  th e  e a s t e r n  p a r t  o f  M o n t 
g o m e r y  C o u n t y .  T h e  b e d  a t  th is  
p o in t  l ie s  p r a c t ic a l ly  le v e l .  L o c a l  
g r a d e s  u s u a l ly  a r e  l e s s  th a n  2  p e r
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c e n t ,  w i t h  4  p e r  c e n t  f o r  s h o r t  d is -  
t a n c e s  a  r a r i t y .  T h is  c o n d it io n  f a -  
v o r e d  th e  r e t e n t io n  o f  th e  o r ig in a l  
b a t t e r y  lo c o m o t iv e s  f o r  g a t h e r in g  a n d  
r e la y  s e n d c e .  I n  f a c t ,  th e  m a n a g e -  
r a en t, o n  th e  b a s i s  o f  e x p e r i e n c e  w it h  
l o c o m o t iv e s  o f  th is  t y p e ,  d e e m  th e m  
th e  b e s t  p o s s ib le  u n i t s  f o r  th e  s e r -  
v ic e .  C o a l t h ic k n e s s  r a n g e s  f r o m  
to  9  f t .  a s  a  r u le ,  o f  w h ic h  a b o u t  7  
t o  f t .  i s  r e c o v e r e d . T h e  r e m a in d e r ,  
a b o v e  a  n a t u r a l  p a r t in g ,  i s  l e f t  in  
p la c e  to  f o r m  a  c o a l  r o o f ,  e x c e p t . f o r  
a  t h in  la y e r  b e tw e e n  th e  u n d e r c u t  
a n d  th e  f ir e c la y  b o t to m .

A t  th is  m in e  a ls o ,  th e  s e a m  i s  d is -  
t in g u is h e d  b y  th e  c h a r a c t e r is t ic  N o .  
6 “ b lu e  b a n d / '  r a n g in g  f r o m  f  to  

in .  in  t h ic k n e s s .  D ir e c t l y  a b o v e  
th e  b lu e  b a n d  i s  a  la y e r ,  o r  b e n e h , .o f  
s o f t  c o a l ,  w h ic h  t e n d s  to  b r e a k  o u t  
o f  th e  f a c e  w h e n  e x p o s e d .  A s  a  r e -

m o v e d ,  a n d  o n ly  th r e e  d a y s  o f  th r e e  
s h i f t s  e a c h  w e r e  n e c e s s a r y  to  t a k e  a  
lo e o m o t iv e  f r o m  t h e  b o t to m  t o  th e  
m a in  p a r t in g .  I n  f a c t ,  c o a l  w a s  b e in g  
h o is t e d  w i t h in  f i f t e e n  d a y s  a f t e r  w o r k  
w a s  s t a r t e d  o n  th e  b o t to m . M a in - l in e  
a n d  b o t t o m  tr a c k s  w e r e  in  f a i r  to  
g o o d  c o n d it io n ,  a n d  s u b s e q u e n t  w o r k  
h a s  b e e n  c o n f in e d  la r g e ly  to  r e c o n -  
d i t io n in g  w lie r e  n e c e s s a r y ,  in c lu d in g  
s o m e  g r a d in g ,  p a r t ic u l a r ly  o n  th e  
b o t to m . T h is  w o r k  w a s  d o n e  w h ile  
th e  m in e  w a s  in  o p e r a t io n ,  u s u a l ly  
a t  n ig h t ,  o v e r  a  p e r io d  o f  s o m e  
m o n th s .

M a j o r  n e w  e ą u ip m e n t  p u r c l ia s e d  
t o  p la c e  t h e  m in e  o n  i t s  p r e s e n t  m e -  
c h a n ic a l - lo a d in g  b a s i s  c o m p r is e d  s ix  
J o y  7 B U  lo a d i n g  m a c h in e s ,  s e v e n  
C h ic a g o  P n e u m a t ic  p o s t -m o u n t e d  c o a l  
d r i l l s ,  a b o u t  7 5  u s e d  m in e  c a r s  to  
b r in g  th e  t o t a l  u p  to  2 3 0  to  2 4 0  in

te r r i t o r y  i s  s u c h  th a t  o n ly  o n e  p a r t 
in g  i s  r e q u ir e d .  C o n s e ą u e n t ly ,  t h is  
o n e  lo c o m o t iv e  i s  a b le  to  m a k e  1 7  to  
2 0  tw o - m ile  r o u n d  t r ip s  a n d  h a u l
2 ,3 0 0  to  2 ,4 0 0  t o n s  o f  c o a l  i n  s e v e n  
h o u r s .  B e f o r e  t h e  e n d  o f  th e  y e a r ,  
h o w e v e r ,  i t  i s  e s p e c t e d  th a t  a  s e c o n d  
m a in - l in e  u n i t  w i l l  h a v e  to  b e  s ta r te d ,  
a s  f u t u r ę  w o r k  w i l l  r e ą u ir e  p u l l in g  
f r o m  a  n u m b e r  o f  p a r t in g s  to  b e  e s -  
t a b l i s h e d  b e tw e e n  p a ir s  o f  p a n e l  e n -  
t r ie s ,  a s  in d ic a t e d  i n  F i g .  1 .

N in e t e e n  a . c . - t y p e  S u l l iv a n  C E 7  
s h o r t w a l l  c u t t in g  m a c h in e s  w it h  7-^ -ft. 
b a r s  w e r e  o n  h a n d  w h e n  N o k o m is  w a s  
r e o p e n e d .  S e v e n  o f  t h e s e  n o w  a r e  
i n  a c t iv e  s e r v ic e ,  w i t h  f o u r  m o r e  in  
r e s e r v e .  E a c h  lo a d i n g  m a c h in ę  n o r -  
m a l ly  i s  a c c o m p a n ie d  b y  a  c u t t in g  
m a c h in ę ,  w i t h  th e  s e v e n t h  f o r  e x tr a  
u s e  w h e r e v e r  e x t r a  c u t t in g  i s  n e c e s 
s a r y .  T h e  s ix  r e g u la r  m a c h in e s  h a v e

i
p
a

□ a

7 Y 7 H

\

Unl
n

s
\L 1 i U - k

Pooms 50*w/de on 1 t
60 ' cen te  ns; J2* 
wide neck-s ‘
Panefheadings t4r 1 
mc/e on 45' Cenfens J 

*  -  &

Dc ̂ elopmonr on This 5 1d e  o fp c tn e / corresponds roughllh is s id e  o f  p o tne/ corresponds rooghfy with - fh a f on cppos/fe  s id e

s u it ,  s t a n d i n g  f a c e s  a n d  r ib s  s h e l l  
ofE a n d  f a l i  d o w n  to  th e  b lu e  b a n d  
a n d  t h e  h a r d e r  b e n c h  b e n e a th  i t .  
C o n s e ą u e n t ly ,  r ib s  u s u a l ly  m u s t  b e  
l a g g e d  a lo n g  lo n g - l iv e d  e n tr ie s ,  a n d  
f a c e s  a n d  r ib s  m u s t  b e  w a tc h e d  in  
w o r k in g  p la c e s .  T h e  t e n d e n c y  to  
s lo u g h  a l s o  r e ą u ir e s  e x t r a  la b o r  in  
d e a n i n g  u p  a h e a d  o f  th e  c u t t in g  m a 
c h in e s ,  w h i le  th e  m ix e d  n a t u r ę  o f  th e  
s e a m , in c lu d in g  a s  i t  d o e s  h a r d  a n d  
s o f t  b e n c h e s , i n  a d d it io n  to  t h e  b lu e  
b a n d , r e ą u ir e d  c o n s id e r a b le  e x p e r i -  
in e n t a t io n  b e f o r e  a  s a t i s f a c t o r y  d r i l l -  
in g  a n d  s h o o t in g  s y s t e m  w a s  e v o lv e d .  
T h e  s o f t e r  n a t u r ę  o f  c e r ta in  o f  th e  
b e n c h e s  a ls o  i s  r e f le c t e d  in  th e  s c r e e n -  
in g s  f r a c t io n  i n  th e  s l i ip p e d  c o a l,  
w h ic h  a v e r a g e s  4 0  p e r  c e n t  o f  m in u s  
l i - i n .  m a t e r ia ł .

T h e  p r e s e n t  w o r k in g  a r e a  a t  N o 
k o m is  l i e s  n o r th w e s t  o f  th e  h o is t in g  
s h a f t ,  w i t h  th e  d is ta n c e  f r o m  th e  b o t 
to m  to  t h e  m a in  p a r t in g  n o w  in  u s e  
f a l l i n g  c lo s e  to  m ile s .  I n  r e o p e n -  
in g  th e  o p e r a t io n ,  th e  m a in  e n t r y  
s e r v in g  th e  n o r t h w e s t  t e r r i to r y ,  
la r g e ly  a s  a  r e s u l t  o f  th e  u s e  o f  s t e e l  
c r o s s b a r s  in  th e  e a r l ie r  o p e r a t in g  
c y c l e ,  w a s  f o u n d  to  b e  in  e x c e l le n t  
c o n d it io n ,  c o m p a r a t iv e ly  s p e a k in g .  A s  
a  r e s u lt ,  o n ly  a  f e w  f a l l s  h a d  t o  b e  r e -

F ig . I— Showing method of working a 
standard 27-room panel at Nokomis

s e r v ic e ,  o n e  u s e d  2 0 0 -k w . m o t o r -  
g e n e r a t o r  s e t  a n d  t e n  4 8 -c e l l  G o u ld  
K a t h  a n o d ę  K 1M D -29  b a t te r ie s .  A n  
a d d i t io n a l  2 0 0 - k w .  m o t o r - g e n e r a to r  
s e t  o n  th e  b o t to m  w a s  r e w o u n d  o n  
th e  a .c .  s id e .

T h e  'W h itc o m b  7 ^ -to n  s t o r a g e - b a t -  
te i-y  lo c o m o t iv e s  u s e d  f o r  g a t h e r in g ,  
r e la y ,  a n d  s u p p l y  a n d  m a in te n a n c e  
s e r v ic e  o r ig in a l ly  w e r e  f l t t e d  w i t h  
1 9 1 7 - 1 8  s e r ie s  E d is o n  n ic k e l- ir o n -  
a lk a l i  b a t t e r ie s ,  w h ic h  w e r e  f o u n d  f i t  
f o r  o p e r a t io n  a n d  c o n s e ą u e n t ly  w e r e  
e m p lo y e d  i n  c o a l  g e t t i n g  f o r  a b o u t  
s ix  m o n th s .  F i v e  s e t s  o f  t h e s e  E d is o n  
b a t t e r ie s  s t i l l  a r e  in  u s e  a t  n ig h t—  
th r e e  r e g u la r ly  a n d  tw o  w h e n  r e 
ą u ir e d .  A s  d .c . p o w e r  i s  n o t  a v a i la b le  
a t  n ig h t ,  t h e s e  b a t t e r ie s  a ls o  s u p p l y  
p o w e r  f o r  th e  o p e r a t io n  o f  lo a d in g  
m a c h in e s  w h i le  t h e y  a r e  c h e c k e d  a n d  
g r e a s e d .  G o u ld  b a t te r ie s  t o t a l  te n ,  
n in e  in  g a t h e r in g  a n d  r e la y  s e r v ie e  
a n d  o n e  s p a r e .

T h r e e  G o o d m a n  t r o l le y  lo c o m o t iv e s  
( 1 5 ,  1 3  a n d  1 0  t o n s )  w e r e  o n  h a n d .  
O n ly  t h e  1 5 - t o n  u n i t  a t  p r e s e n t  i s  r e 
ą u ir e d  in  m a in - l in e  s e r y ic e ,  in a s m u c h  
a s  th e  a r r a n g e m e n t  o f  t h e  w o r k in g

b e e n  e ą u ip p e d  w i t h  C in c in n a t i  c u t -  
t e r  c h a in s  a c c o m m o d a t in g  C in c in n a t i  
“ D u p l e x ”  b i t s  f o r  m a k in g  a  6 - in .  
k e r f .  T h e  n e w  c h a in s  w e r e  in s t a l l e d  
a s  th e  o ld  o n e s  w e r e  w o r n  o u t ,  a t  
w h ic h  t im e  t h e  m a c h in ę  to  b e  f i t t e d  
w a s  b r o u g h t  o u t  a n d  t h o r o u g h ly  o v e r -  
h a u le d .  W h e n  o p e r a t io n s  s t a r t e d ,  
e ig h t  m a c h in e s  w e r e  n e c e s s a r y  to  c u t  
t h e  p r o d u c t io n  o f  a r o u n d  1 ,S 0 0  to n s .  
N o w , s e v e n  m a c h in e s  c u t  2 ,3 0 0  to  
2 ,4 0 0  t o n s  p e r  d a y ,  a n d  th e  m o n e y  
s a v in g  i s  p la c e d  a t  a b o u t  $ 4 0  p e r  
d a y . A n  a v e r a g e  o f  e ig h t  b i t s  i s  
r e ą u ir e d  p e r  p la c e ,  g i v i n g  a n  a v e r a g e  
o u t p u t  p e r  b i t  o f  a b o u t  7  to n s .

W i t h  b a t t e r y  lo c o m c t iv e s  f o r  
g a t h e r in g ,  th e  o r ig in a l  o p e r a t o r s  o f  
th e  N o k o m is  m in e  s e le c t e d  a l t e r n a t -  
in g  c u iT e n t  f o r  th e  o p e r a t io n  o f  th e  
c u t t in g  m a c h in e s .  D .c .  e ą u ip m e n t  
w a s  s e le c t e d  b y  th e  n e w  m a n a g e m e n t ,  
t h i s  a p p l y i n g  p a r t i c u l a r ly  to  lo a d in g  
m a c h in e s ,  w i t h  th e  id e a  o f  e v e n t u -  
a l ly  g o in g  e n t ir e ly  to  d ir e c t  c u r r e n t .  
I n  th e  m e a n t im e ,  c o n t in u a n c e  o f  th e  
a .c .  c u t t in g  e ą u ip m e n t  r e ą u ir e s  a  d u a l  
t r a n s m is s io n  s y s t e m .  U n d e r  t h e  N o 
k o m is  p la n  th e  a .c .  u n i t s  o p e r a t e  
o n ly  a t  n ig h t  a n d  c o n s e ą u e n t ly  th e  
s a m e  w ir e s  a r e  m a d e  to  c a r r y  b o th  
a .c .  a n d  d .c .,  th e  t r a n s f e r  f r o m  o n e
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F ig . 2— Drilling plan for 30-ft. room

to  th e  o th e r  b e in g  m a d e  b y  m o v in g  
a  th r e e - p o le  d o u b le - th r o w  s w i t c h  
f r o m  o n e  s e t  o f  e o n t a c t s  to  th e  o th e r .

P o w e r  to  o p e r a t e  th e  u n d e r g r o u n d  
e ą u ip m e n t  i s  g e n e r a t e d  a t  2 ,3 0 0  v o l t s  
in  a  m in e  p o w e r  p la n t  a t  th e  t o p  o f  
th e  h o i s t in g  s h a f t .  F r o m  t h e  p o w e r  
p l a n t  to  th e  m o t o r - g e n e r a t o r  s e t s  
a n d  th e  c u t t e r  t r a n s f o r m e r s  th e  c ir -  
c u i t s  c o n s i s t  o f  le a d -a r m o r e d  j u t e -  
w r a p p e d  c a b le s  la id  o n  th e  b o t to m .  
C u tt e r  t r a n s f o r m e r s — th r e e  o r  s ix  in  
a  b a n k ,  d e p e n d in g  u p o n  th e  n u m b e r  
o f  m a c h in e s  b e in g  s e r v e d — a r e  2 5 -k v a .  
u n it s .  U s u a l ly ,  o n e  b a n k  o f  th r e e  
t r a n s f o r m e r s  s e r v e s  tw o  3 5 -h p .  c u t-  
t in g  m a c h in e s .

S e e o n d a r y  d i s t r ib u t io n  c ir c u it s —  
th a t  i s ,  c ir c u it s  s e m n g  p r o d u c t io n  
e ą u ip m e n t  w i t h  lo w - v o l t a g e  p o w e r  
— c o n s is t  o f  b r a id - c o v e r e d  in s u la t e d  
s in g le  w ir e s .  M a in  c ir c u it s  a r e  m a d e  
u p  o f  4 / 0  w ir e s .  D o u b le  2 / 0  w ir e s  
a r e  c a r r ie d  u p  th e  p a n e l  e n t r ie s  to  
th e  s ix t h  to  t h e  t e n t h  r o o m s , w i t h  
s in g le  2 / 0  w ir e s  f r o m  th e r e  o n . U n -  
d e r  t h is  s y s t e m  a l l  p r o d u c t io n  e ą u ip 
m e n t  ( c u t t i n g  m a c h in e s ,  d r i l l s  a n d  
lo a d in g  m a c h in e s )  t a p s  d ir e c t ly  in t o  
th e  s e e o n d a r y  d is t r ib u t io n  s y s t e m  a n d  
th e r e f o r e  a  t r o l l e y  w ir e  a n d  r a i ł  r e 
t u r n  i s  n e c e s s a r y  o n ly  in  th e  c a s e  o f  
th e  m a in - l in e  lo c o m o t iv e .

A verage  2,337 Tons Per Shift

"W ith th e  f a c i l i t i e s  s u m m a r iz e d  in  
th e  p r e e e d in g  p a r a g r a p h s ,  th e  N o -  
k o m is  m in e  a v e r a g e d  2 ,3 3 7  t o n s  p e r  
s h i f t  in  th e  m o n th  o f  F e b r u a r y ,  1 9 3 S .  
O n  M a r c h  2 , 1 9 3 8 ,  th e  s i x  lo a d in g  
m a c h in e s  f i l le d  6 0 7  c a r s  f o r  a n  o u t -  
p u t  o f  a b o u t  2 ,5 2 0  to n s  o n  th e  s h a f t  
b o t to m . T h e  Io w  in  r e c e n t  m o n th s  
h a s  b e e n  2 ,2 0 0  t o n s  i n  s e v e n  h o u r s .  
M e n  e m p lo y e d  u n d e r g r o u n d  o n  a n  
a v e r a g e  d a y  t o t a l  a r o u n d  1 4 3  ( T a b le  
I )  f o r  a  p r o d u c t io n  o f  2 ,3 0 0  to  2 ,4 0 0  
t o n s  f r o m  4 0  to  4 5  w o r k in g  p la c e s ,  
p lu s  a b o u t  f i f t e e n  e x t r a  p la c e s  k e p t  
in  r e s e r v e .

O p e r a t io n  a t  N o k o m is  i s  b a s e d  o n  
th e  u s e  o f  r o o m  p a n e ls  c o n s i s t in g  
o f  t w o  h e a d in g s  1 4  to  1 5  f t .  w id e  
o n  4 5 - f t .  c e n te r s ,  w it h  r o o m s  3 0  f t .  
w id e  o n  6 0 - f t .  c e n te r s  tu r n e d  b o th  
w a y s  f r o m  th e  h e a d in g s ,  a s  in d ic a t e d  
in  F i g .  1 .  R o o m  d e p t h  i s  3 1 0  f t .

N e c k s  a r e  c u t  1 2  f t .  w id e ,  w it h  w id e n -  
in g ,  a s  m u c h  a s  p o s s ib le  in  th e  d ir e c -  
t io n  o f  a d v a n c e ,  s t a r t in g  a f t e r  th e  
s e c o n d  c u t .  M a in  e n tr ie s  c o n s is t  o f  
tw o  h e a d in g s  1 2  f t .  w id e  o n  4 5 - f t .  
c e n te r s .  T w o  “ a ir c o u r s e  p la c e s ” 3 0  
f t .  w id e  o n  6 0 - f t .  c e n te r s  a r e  d r iv e n  
p a r a l le l  to  th e  m a in  e n tr ie s  o n  e a c h  
s id e . T h e s e  p la c e s  s e r v e  th e  d u a l p u r -  
p o s e  o f  s i m p l i f y i n g  th e  v e n t i l a t io n  
p r o b le m  a n d  a t  th e  s a m e  t im e  a s s u r e  
s u f f ic ie n t  p la c e s  to  e n a b le  a  d e v e lo p -  
m e n t  m a c h in ę  t o  p r o d u c e  a  g o o d  to n -  
n a g e .  O n e  o f  th e  1 2 - f t . - w id e  m a in  
h e a d in g s  s e r v e s  a s  th e  h a u la g e w a y .  
P a r t i n g s  a r e  e s t a b l is h e d  o n  th e  
p a r a l le l  h e a d in g  b e tw e e n  e v e r y  p a ir  
o f  p a n e l  e n t r ie s ,  a s  in d ic a te d  in  F i g .
1 , th u s  r e d u c in g  r e la y - lo e o m o t iv e  
t r a v e l  to  a  m in im u m .

T o  r e d u c e  th e  c h a n g in g  d is ta n c e ,  
th o  “k e y - r o o m ” s y s t e m  h a s  b e e n  
a d o p t e d  a t  N o k o m is .  S h o r t e n in g  
c h a n g in g  d is t a n c e  i s  n o t  c o n f ln e d  to  
r o o m s  a lo n e ,  h o w e v e r ,  a s  th e  p r a c t ic e  
o f  p i c k i n g  u p  p la c e s  a ls o  i s  a p p l ie d  
a s  f a r  a s  p o s s ib le  in  e n tr y  d e v e lo p -  
m e n t . I n  F i g .  1 , f o r  e s a m p le ,  th e

Table I— Normal Distribution of 
Underground Employees 

at Nokomis Mine
Classiflcation Number

Bratticemen ....................................... 2
Casrers ................................................. 1
Other bottom men ........................  3
Electricians and maintenance m en.. 9
Loader operators and helpers . . . .  12
Mine esaminers ................................. 1
Mine managers and assistants. . . .  6
Motormen and tripriders................. 24
Machinemen ....................................... 14
Drillers ............................................... 12
Timbermen ........................................  16
Trackmen ..........................................  14
Other underground ........................... 29

Total ........................................... 143
Number cars usually dumped. .565-590 
Normal daily output, to n s...  .2,300-2,400

Table II— Constitution of Loading- 
Machine C rew s a t Nokomis Mine

Classification Rate Number
Operators ..........................  $8.40 1
Helpers ............................  7.68 1
Machinemen ....................  8.40 2
Ciean-up men, day shift 7.10 2
Clean-up men, night shift 7.10
Trackmen ........................  6.00 2
Timbermen ......................  6.00 2
Motormen ..........................  6.40 1
Tripriders ........................  6.00 1
Relay motormen ............  6.40 % c
Relay tripriders ..............  6.00
Drillers ............................  7.15 2
Foremen .....................................  % *

* One man to two loading machines.

a ir c o u r s e  p la c e s  a r e  p ic k e d  u p  f r o m  
th e  h e a d in g s  a t  in t e r v a ls  o f  a b o u t  
1 5 0  f t . ,  t h i s  p r a c t ic e  m a k in g  a  d i f -  
f e r e n c e  o f  a b o u t  te n  c a r s  p e r  s h i f t  in  
th e  p e r f o r m a n c e  o f  a  d e v e lo p m e n t  
m a c h in ę .

T h e  k e y  r o o m  a t  N o k o m is  i s  th e  
m id d le  o f  a  g r o u p  o f  th r e e . T h u s ,  
in  a  s ta n d a r d  p a n e l  o f  2 7  r o o m s  o n  
a  s id e  th e r e  a r e  n in e  k e y  r o o m s .  T o  
p ic k  u p  t h e  r o o m  o n  o n e  s id e ,  a  f r o g  
i s  s e t  4 0  f t .  in  f r o m  t h e  c e n te r  l in e  
o f  th e  h e a d in g  a n d  a  4 5  i s  d r iv e n  in  
to  th e  r o o m  to  b e  p ic k e d  u p .  T o  p ic k  
u p  th e  p la c e  o n  th e  o p p o s i t e  s id e ,  a  
f r o g  i s  s e t  8 0  f t .  f r o m  th e  h e a d in g .  
A s  th e  p la c e s  a d v a n c e ,  a d d it io n a l  
f r o g s  a r e  s e t  a n d  p ic k - u p  t r a c k s  in -  
s ta l le d  a t  8 0 - f t .  in t e iw a ls .  P i l l a r s  b e -  
tw e e n  g r o u p s  o f  k e y  r o o m s  a r e  
p ie r c e d  w ith  o n e  1 2 - f t . - w id e  e r o s s c u t  
a f t e r  th e  in i t i a l  c r o s s c u t  i s  d r iv e n ,  
p r im a r i ly  to  p e r m it  th e  lo a d in g  m a 
c h in ę  to  p a s s  w i t h o u t  c o m in g  o u t  o n  
th e  h e a d in g .

Machines Paired Per Panel

W h e n  s u f f ic ie n t  p la c e s  a r e  a v a i l -  
a b le , o n e  lo a d in g  m a c h in ę  w o r k s  o n  
o n e  s id e  o f  a  p a n e l  a n d  o n e  o n  th e  
o th e r ,  e a c h  m a c h in ę  a d v a n c in g  o n e  o f  
th e  h e a d in g s .  O e c a s io n a lly ,  h o w e v e r ,  
w h e r e  a  lo a d e r  o p e r a t o r  a d e p t  in  d e -  
Y e lo p m e n t  i s  a v a i la b le ,  o n e  m a c h in ę  
w il l  b e  u s e d  p r im a r i ly  to  a d v a n c e  th e  
h e a d in g s  a n d  o p e n  u p  t h e  r o o in s ,  
w o r k in g  in  w id e  p la c e s  o n ly  j u s t  
s u f f ic ie n t ly  to  p ie c e  o u t  i t s  d a i ly  o u t 
p u t  a n d  h e lp  th e  r e g u la r  r o o m  m a 
c h in ę  k e e p  th e  p a n e l  b a la n c e d .  T h e n ,  
w h e n  th e  d e v e lo p m e n t  m a c h in ę  i s  r e -  
ą u ir e d  e ls e w lie r e ,  th e  p a n e l  i s  t a k e n  
o v e r  b y  t w o  r e g u la r  r o o m  m a c h in e s .  
W it h  o p e r a to r s  a c c u s t o m e d  to  th e  
w o r k , d e v e lo p m e n t  m a c h in e s  f r e -  
ą u e n t ly  a r e  a b le  to  p r o d u c e  n e a r ly  a s  
m u c h  c o a l  a s  r o o m  m a c h in e s .

M e c h a n iz a t io n  c r e w s  a t  N o k o m is  
e o m p r is e  1 6 1  m e n , c o u n t in g  o n e  f o r e -  
m a n  f o r  tw o  m a c h in e s .  D u t i e s  o f  th e  
c r e w  m e m b e r s  a r e  in d ic a t e d  in  T a b le
I I .  C u t t in g ,  d r i l l in g  a n d  s h o o t in g  a r e  
d o n e  o n  th e  n ig h t  s h i f t ,  w i t h  lo a d i n g  
a n d  o th e r  o p e r a t io n s  o n  th e  d a y  s h i f t .  
W h e n  a  lo a d in g  m a c h in ę  c le a n s  u p  a  
p la c e ,  tw o  c le a n -u p  m e n  o n  th e  d a y  
s h i f t  c o in e  in  a n d  s c a lę  th e  f a c e ,  lo a d  
lo o s e  c o a l  in t o  a  c a r ,  t h r o w in g  b a c k  
a n y  e x c e s s ,  a n d  o th e r w is e  m a k e  th e  
p la c e  r e a d y  f o r  c u t t in g .  T h e  s lo u g h -  
in g  c h a r a e t e r is t ic  o f  th e  c o a l  u s u a l ly  
m a k e s  i t  n e c e s s a r y  t o  h a n d le  a  f a i r l y  
s u b s t a n t ia l  ą u a n t i t y  o f  lo o s e  m a t e r ia ł .

E x t e n s io n  o f  th e  t im b e r s  a n d  th e  
tr a e k  u s u a l ly  i s  th e  n e x t  s t e p .  N o r -  
m a lly ,  tr a c k m e n  a n d  t im b e r m e n  t a k e  
c a r e  o f  a n y  e m e r g e n c y  e o n d it io n s  r e -  
p o r t e d  b y  th e  n ig h t  m e n  o r  m in e  
e x a m in e r  th e  f ir s t  t h in g  in  th e  m o r n -  
in g  in  o r d e r  to  e le a r  t h e  r o a d  o f  th e
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lo a d in g : m a c h in ę .  T h e y  th e n  d r o p  
b a c k  a n d  h a n d le  th e  r e g u la r  t im b e r -  
in g  a n d  t r a c k la y in g  b e li in d  th e  lo a d 
in g  m a c h in ę .  T im b e r in g  s ta n d a r d s  
c a l i  f o r  a t  le a s t  t w o  r o w s  o f  r o u n d  
p r o p s  o n  e a c h  s id e  o f  th e  t r a c k  in  a  
3 0 - f t .  p la c e .  T im b e r s  a r e  s p a c e d  4  
to  6 f t .  a p a r t  a n d  a r e  e s t e n d e d  to  
w it h in  1 2  f t .  o f  th e  f a c e  b e f o r e  i t  i s  
c u t .  M o v e m e n t  a n d  r e s e t t in g  o f  t im 
b e r s  w h i le  th e  lo a d in g  m a c h in ę  i s  
w o r k in g  a r e  h a n d le d  b y  th e  l ie lp e r .

Third Clean-up Man at Night

B e c a u s e  o f  th e  s lo u g h in g  a c t io n  o f  
th e  e o a l ,  a  th ir d  c le a n -u p  m a n  i s  e m -  
p lo y e d  a t  n ig h t ,  w it h  th e  d u t y  o f  g o -  
in g  a h e a d  o f  th e  c u t t in g  m a c h in ę  a n d  
c le a r in g  a w a y  a n y  c o a l  w h ic h  m a y  
h a v e  c o m e  d o w n  s iń c e  th e  d a y  c le a n -  
u p  m e n  c o m p le le d  th e ir  w o r k . H e  
a ls o  c h e c k s  th e  p la c e s  to  m a k e  s u r e  
t h e y  a r e  in  a  s a f e  c o n d it io n  f o r  c u t 
t in g .  T h e  p la c e s  th e n  a r e  u n d e r c u t  
a b o u t  7  f t .  d e e p . T h e  d r i l l in g  c r e w  
u s u a l ly  f o l l o w s  th e  c u t t in g  m a c h in ę ,  
a lt h o u g h  i f  a  p la c e  i s  n o t  r e a d y  i t  
m a y  d r i l l  a h e a d  f o r  o n e  o r  t w o  p la c e s .

R o o m s  a t  N o k o m is  a r e  s h o t  w i t b  
s e v c n  l io le s  p la c e d  a b o u t  a s  in  F i g .  2 .  
F o u r  o f  th e  h o le s  a r e  p la c e d  a b o u t
1 0  to  1 4  in .  o v e r  th e  b lu e  b a n d  a n d  
a r e  s h o t  t ir e t  t o  b r e a k  d o w n  t h i s  b a n d  
a n d  th e  u n d ę r ly in g  l ia r d e r  b e n c h  ot' 
c o a l .  T h r e e  h o le s  a r e  u s e d  to  b r in g  
d o w n  th e  r e s t  o f  th e  c u t .  T h r e e  d r il l  
s e t - u p s  a r e  r e ą u ir e d  f o r  th e  s e v e n  
l io le s ,  a n d  th e  tw o  m id d le  h o le s  in  th e  
b o t to m  r o w  a r e  a n g le d  o u t  to  e a c h  
s id e  th e  c e n te r  l in e .  H e a d in g s  a r e  
s h o t  w i t h  f o u r  h o le s ,  th e  d r i l l in g  p r a c -  
t ic e  b e in g  s u b s t a n t ia l ly  s im i la r  to  t l ia t  
i n  th e  r o o m s  e x c e p t  t h a t  th e  m id d le  
h o le s  a r e  o m it te d .

B o t h  l f - i n .  A lt o n  p e l l e t  p o w d e r  
a n d  l f x 6 - i n .  H e r c u le s  R e d  H  p e r m is -

s ib le  a r e  u s e d  in  s h o o t in g  a t  N o k o m is .  
T h e  p e r m is s ib le  i s  u s e d  in  th e  tw o  
m id d le  h o le s  o v e r  th e  b lu e  b a n d  to  
f a c i l i t a t e  g e t t i n g  th e  in i t i a l  b r e a k  in  
t h e  lo w e r  b e n c h . O n  th e  u v e r a g e ,  
a b o u t  e ig h t e e n  to  t w e n t y  s t ic k s  o f  e x -  
p lo s iv e  o f  b o t h  k in d s  i s  r e ą u ir e d  f o r  
a  3 0 - f t .  c u t .  l i o l e s  a r e  lo a d e d  b y  th e  
d r il le r s ,  w h o  a ls o  f ir e  th e m  a t  th e  e n d  
o f  th e  n ig h t  s h i f t .

A s  in d ic a t e d  a b o v e , e a ch  lo a d in g  
m a c h in ę  i s  s e r v e d  b y  o n e  g a t h e ń n g ,  
o r  “ s n a t c h ,”  lo c o m o t iv e .  C o n s e ą u e n t-  
l y ,  f o r  a  p r o d u c t io n  o f  2 ,3 0 0  to  2 ,4 0 0  
to n s ,  th e  s ix  s e r v ic e  lo c o m o t iv e s  m u s t  
h a n d le  a n  a v e r a g e  o f  9 5  to  1 0 0  c a r s  
e a c h  in  4 2 0  m in u t e s ,  in c lu d in g  a c tu a l  
lo a d in g ,  c h a ń g in g ,  m o v in g  lo a d in g  
m a c h in ę  a n d  d e la y s .  H o ld in g  t h is  
a v e r a g e  i s  m a d ę  p o s s ib le  m a in ly  b y

u s in g  a  c a r  w it h  a  c a p a c i t y  o f  s l ig h t l y  
o v e r  4  t o n s  a n d  k e e p in g  c l ia n g in g  d is -  
ta n c e s  d o w n  b y  th e  u s e  o f  th e  k e y -  
r o o m  s y s te m .

E a c h  p a ir  o f  g a t h e r in g  lo c o m o t iv e s  
i s  s e r v e d  b y  o n e  r e la y  lo c o m o t iv e ,  g iv -  
in g  a  t o t a l  o f  th r e e  r e l a y  u n i t s  f o r  th e  
s i x  g a t h e r in g  u n i t s  in  s e r v ic e .  T h e  
r e la y  u n it s  b r in g  in  t r ip s  o f  n in e  to  
f l f t e e n  c a r s ,  l i e a d in g  th e m  in  f r o m  th e  
p a r t in g  a n d  u s u a l ly  p la c in g  th e m  o n  
th e  l i e a d in g  j u s t  a b o v e  th e  p o in t  
w h e r e  th e  lo a d in g  m a c h in ę  i s  w o r k 
in g .  T h e  r e la y  u n i t  th e n  a s s e m b le s  
th e  lo a d s  a n d  r e t u r n s  w i t h  t l ie m  to  
th e  p a r t in g .

Pick Up Four To Five Cars

G a th e r in g  lo c o m o t iv e s  u s u a l ly  w o r k  
w it h  t r ip s  o f  f o u r  t o  f iv e  c a r s .  A s  
s o o n  a s  th e  f ir s t  c a r  i s  lo a d e d  i t  i s  
p u l le d  o u t  a n d  k ic k e d  in  o n  th e  
n e a r e s t  a v a i la b le  e n ip t y  tr a c k , w h ic h  
m a y  b e  u p  th e  s t r a ig h t  in  th e  k e y  
r o o m  o r  o n t o  a  b r a n e h  in t o  a  s id e  
r o o m . T h is  p r o c e s s  i s  r e p e a t e d  w ith  
e a c h  c a r  u n t i l  th e  la s t ,  w h ic h  i s  l e f t  
u n d e r  th e  lo a d i n g  m a c h in ę  w h i le  th e  
lo c o m o t i r e  g o e s  o u t  f o r  a n o t h e r  t r ip  
o f  e m p t ie s .  F i g .  1  s h o w s  g r a p h ic a l ly  
th e  c a r - c h a n g in g  s y s t e m .  I t  w i l l  b e  
n o t c d  t h a t  th r e e  p o s s ib le  t r a c k s  f o r  
s t o r in g  lo a d s  a r e  a v a i la b le  w i t h in  a  
v e r y  s h o r t  d is t a n c e  o f  th e  f a c e ,  a s  a  
g e n e r a ł  r u le .  I n  m a k in g  u p  t r ip s ,  th e  
r e l a y  lo c o m o t i r e  c o m e s  in t o  th e  p la c e  
a n d  p ic k s  th e  lo a d s  o f f  th e  v a r io u s  
t r a c k s .  T o  p r o r id e  th e  m a x im u m  
f l e x ib i l i t y  in  r e la y  s e r v ic e ,  p r e v e n t  
in t e r f e r e n c e  a n d  f a c i l i t a t e  t r a r e l  b c -  
tw e e n  th e  t w o  s id e s  o f  th e  p a n e l ,  f o u r  
e r o s s o v e r  t r a c k s  a r e  in s t a l l e d  in  e a c h  
p a n e l ,  a s  in d ic a t e d  in  F i g .  1 .

Loading machinę moving into the coal shown in the illusłrałion  above
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COOLING INTAKE AIR
+ Reduces Talleydale Roof Deterioration 

In Summer Months

C H A N G E S  i n  v e n t i l a t in g - a ir  
t e m p e r a t u r e  a r e  a  f a e t o r  in  
d e te r io r a t io n  o f  m in e  r o o f s ,  a n d  

a t  a  n u m b e r  o f  o p e r a t io n s  s u c li  
e h a n g e s  im m e d ia t e ly  a r e  r e i le e te d  in  
th e  m a g n i t u d e  a n d  n u m b e r  o f  f a l l s .  
S u c h  a n  o p e r a t io n  i s  th e  T a l le y d a le  
m in e  o f  t h e  S n o w  H i l l  C o a l C o r p o r a 
t io n ,  n e a r  T e r r e  H a u t e ,  I n d . ,  w h e r e  
c o o l in g  o f  th e  y e n t i l a t in g  a ir  in  s u m 
m e r  h a s  b e e n  a d o p t e d  to  e l im in a t e  
m u c h  o f  th e  h a z a r d  a n d  e x p e n s e  
g r o w in g  o u t  o f  r o o f  d e te r io r a t io n  
f r o m  v a r ia t io n s  i n  th e  te m p e r a tu r e  
o f  th e  in t a k e  a ir .

T h e  T a l le y d a le  c o o l in g  e ą u ip m e n t  
w e n t  in t o  s e r y ic e  in  M a y ,  1 9 3 7 ,  a n d  
c e a s e d  o p e r a t io n  e a r ly  in  N o v e m b e r .  
I n  t l i a t  p e r io d ,  a s  c o m p a r e d  w it h  th e  
s a m e  p e r io d  in  193G , “ r o c k  r a in s ”  
w e r e  s u b s t a n t ia l ly  r e d u c e d , e x c e p t  
w lie n  i t  w a s  n e c e s s a r y  to  s t o p  th e  
c o o l in g  p la n t  f o r  a  d a y  o r  tw o . N o  
m a j o r  f a l l s  w e r e  e x p e r i e n c e d  w h i le  
c o o l in g  w a s  d o n e , a n d  c h ip p in g ,  s la b -  
b in g  o f f  a n d  o th e r  m in o r  r o o f  d is -  
tu r b a n c e s  w e r e  c u t  m a t e r ia l ly  a l l  o v e r  
th e  m in e .

Consider W a łe r Heating

T h e  e f f ic a c y  o f  th e  s y s t e m  a ls o  m a y  
b e  j u d g e d  in  p a r t  f r o m  th e  f a c t  
t l i a t  in  th e  f ir s t  tw o  w e e k s  o f  D e e e m -  
b e r , 1 9 3 7 ,  f iv e  b i g  f a l l s ,  th e  f ir s t  s iń c e  
th e  s p r in g  o f  th e  y e a r ,  f o l l o w e d  
s l ia r p  te m p e r a tu r e  d r o p s .  T h e s e  f a l l s  
r a n g e d  in  s iz e  u p  to  3 5  c a r s  ( 2 0 0  
c u . f t .  p e r  c a r . l e v e l  f u l i ) ,  th e  la t t e r  
r e c ju ir in g  f iv e  m a n - s h i f t s ,  u s in g  a  
lo a d in g  m a c h in ę ,  to  c le a n  u p . I n  th e  
l i g h t  o f  t h is  e x p e r i e n c e ,  m in e  o ff ic ia ls  
in c l in e  to  th e  o p in io n  t l i a t  i t  m a y  
b e  p r o f it a b le  to  in s t a l l  h e a t in g  e ą u ip 
m e n t  to  b r in g  th e  te m p e r a tu r e  o f  th e  
y e n t i l a t i n g  a ir  u p  to  th e  n o r m a l  
r o c k  t e m p e r a t u r e  in  th e  w in t e r  
m o n th s ,  th u s  m a k in g  c o n d i t io n in g  a n  
a l l - y e a r  a c t m t y .

T a l le y d a le  r e c o y e r s  th e  I n d ia n a  
T h ir d  Y e in ,  a y e r a g i n g  ?Ą  f t .  in

t h ic k n e s s .  N u m b e r  o f  w o r k in g  p la c e s ,  
b o t li  r o o m s  a n d  h e a d in g s ,  i s  1 0 8  to  
1 1 0  o n  a  n o r m a l d a y . T h e  s e a m  is  
o v e r la id  i n  m o s t  s c c t io n s  b y  a  g r a j'  
s la t e  4  to  7  f t .  t li ic k . O y e r  s o m e  
a r e a s ,  a  b r o w n is h  s la t e  o c c u r s , o f fe r -  
in g  m u c h  th e  w o r s t  p r o b le m  o f  th e  
y a r io u s  t y p e s  o f  to p  in  th e  m in e .  
I n  a  f e w  o t h e r  lo c a l i t ie s ,  th e  s la te  
c u t s  o u t ,  l e a y in g  a  l ia r d , s t e e ly  s a n d -  
s to n e .  W h e r e  th e  b r o w n is h  s la t e  i s  
f o u n d ,  th e  s a n d s to n e  o v e r ly in g  it  
u s u a l ly  i s  la m in a t e d  in  c h a r a c te r  a n d  
p e e l s  o f f  in  la y e r s  w lie n  e x p o s e d .  
T h e  t o p  a ls o  s h o w s  s u d d e n  e h a n g e s  
in  c h a r a c t e r  f r o m , s a y ,  o n e  h e a d in g  
to  a n o th e r .

O n e  o f  th e  m a j o r  f e a t u r e s  o f  th e  
T a l le y d a le  r o o f  i s  i t s  la e k  o f  e la s -  
t i c i t y  a n d  t e n s i le  s t r e n g th ,  r e n d e r in g  
i t  m u c h  m o r e  s u s e e p t ib le  to  d e te r io r a 
t io n  f r o m  te m p e r a tu r e  e h a n g e s  a n d  
s u b s id e n c e  in  w o r k e d -o u t  s e c t io n s ,  so  
t l ia t ,  e v e n  th o u g li  i t  lo o k s  g o o d  w lie n
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u n c o v e r e d , i t  t e n d s  to  f a l i  e a s i l y  u n d e r  
e i t h e r  o r  b o th  o f  t l ie s e  in f lu e n c e s .  
T h e  t e n d e n c y  to w a r d  s u b s id e n c e  a ls o  
i s  m o r e  p r o n o u n c e d  a t  T a l le y d a le ,  
in a s m u e h  a s  th e  c o a l ,  w h i le  r e s t in g  
o n  a b o u t  1 8  in .  o f  g o o d  f ir e e la y ,  m a in -  
l y  i s  s u p p o r t e d  o n  a  la y e r  o f  u n -  
c o n s o l id a te d  m a t e r ia ł  ( c la y ,  c a r b o n i f -  
e r o u s  m a t te r ,  c o n g lo m e r a te ,  e t c . ) ,  
a b o u t  4  f t .  t h ic k  im m e d ia t e ly  b e lo w  
th e  f ir e e la y .  C o n s e ą u e n t ly ,  w l ie n  th e  
c o a l  i s  m in e d  o u t ,  t h e  p i l la r s  t e n d  
to  s in k ,  e r e a t in g  t e n s io n  in  th e  r o o f .  
T h is  c o n d it io n  w a s  f u r t h e r  a g g r a -  
y a t e d ,  in  p r e e o n d i t io n in g  d a y s ,  b y  
te m p e r a tu r e  y a r ia t io n s .

F a l l s ,  w lie n  t l i e y  o c c u r , u s u a l ly  
r u n  u p  5  to  7  f t .  in t o  th e  to p .  I f  
a l lo w e d  to  s t a n d  w i t h o u t  a t t e n t io n ,  
tlie  t o p  k e e p s  e h ip p in g  d o w n , s o  th e  
p r a e t ic e  i s  to  m o v e  in  im m e d ia te ly ,

Talleydale ventilatinq and air-conditioning units. A t  the left is the fan with the 
motor house in front of it . Next to the fan is the a ir conditioner, which connects 
into the housing over the a ir shaft. A t  the right is the room housing the service 

pumps and e lectrica l apparatus and Controls
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c le a n  u p  f a l l e n  m a t e r ia ł  a n d  s e c u r e  
th e  r o o f  w i t h  t im b e r in g  to  s u i t .  
M a x im u m  h e ig h t  o f  a  f a l i  to  d a t e  h a s  
b e e n  I S  f t .  t o  th e  t o p  o f  th e  a r c h ,  
b u t  f a l l s  o f  m u c h  m o r e  th a n  7  f t .  
h a v c  b e e n  r a r e ,  e v e n  in  tb e  d a y s  
b e f o r e  c o o l in g ,  d u e  t o  th e  p r a c t ie e  
o f  g e t t i n g  a t  th e m  im m e d ia te ly .

T h e  T a l lc y d a le  t o p  a ls o  h a s  h a d  a  
n ia r k e d  e f fe c t  o n  r o o m  d e p t h .  T h e  
s t a n d a r d  i s  2 5 0  f t . ,  a s  e s p e r i e n c e  h a s  
s h o w n  th a t  r o o m s  m u c h  d e e p e r  a r e  
d if f ie u lt  to  k e e p  o p e n  u n t i l  e o m p le te d .  
E r e n  w i t h  2 5 0  f t . ,  e o n s id e r a b le  
tr o u b lo  w a s  e n c o u n t e r e d  in  th e  d a y s  
b e f o r e  a ir  c o n d it io n in g .  S t a n d a r d  
r o o m  w id t h  i s  2 4  f t . ,  c o m p a r e d  w it h
3 2  f t .  f o r  h e a d in g s ,  a n d  r o o m s  w e r e  
s t a r t e d  w ith  tw o  r o w s  o f  p o s t s  o n  
e a c h  s id e  o f  th e  tr a c k , s u p p le m e n t e d  
b y  c r o s s b a r s  o v e r  th e  lo n g e r  s p a n s  
r e s u l t in g  f r o m  e r o s s e u t t in g ,  e tc .  B u t  
e v e n  w i t h  th e  r e l a t iv e ly  f a s t  a d v a n c e  
m a d e  p o s s ib le  b y  m e c h a n ic a l  lo a d in g ,  
i t  u s u a l ly  w a s  n e c e s s a r y  i n  th e  o ld  
d a y s  to  g o  o v e r  th e  t im b e r in g  in  th e  
f ir s t  h a l f  o f  th e  r o o m  a n d  in s t a l l  
c r o s s b a r s  o v e r  th e  tr a c k  b e f o r e  th e  
r o o m  c o n ld  b e  e o m p le te d .  T h is  a p -  
p l i e d  e v e n  u n d e r  th e  g r a y  s la te ,  
w h ic h ,  c o m p a r a t iv e ly ,  i s  a  m u c h  b e t -  
t e r  t o p  th a n  th e  b r o w n . W i t h  a ir  
c o o l in g ,  h o w e v e r ,  i t  i s  p o s s i b le  to  
w o r k  o u t  r o o m s  w i t h  th e  s ta n d a r d  
s in g le  p r o p s  a n d  w it h o n t  a i m l i a r y  
c r o s s b a r r in g ,  e x c e p t  i n  s e c t io n s  w h e r e

th e  b r o w n  s la t e  i s  e n c o u n te r e d  o r  th e  
t o p  i s  u n n s u a l ly  b a d  f o r  a n y  o t lie r  
r e a s o n .  C r o s s b a r s  s t i l l  a r e  r e ą u ir e d ,  
h o w e r e r ,  a t  c r o s s c u t s  a n d  o t lie r  j u n c -  
t io n s  w h e r e  th e  w id t h  o f  o p e n in g  i s  
g r e a t e r  th a n  n o r m a l.

V e n t i ) a t io n  i s  s u p p l ie d  b y  a  6 - f t .  
s in g le - s t a g e  J e f i r c y  A e r o d y n e  f a n .  
A t  th e  t im e  t h is  a r t ic le  w a s  p r e p a r e d ,  
t l ie  f a n  w a s  o p e r a t in g  a t  7 5 1  r .p .n i .  
a n d  s u p p l y i n g  5 9 ,0 0 0  to  6 0 ,0 0 0  c .f .m .  
a t  a  w a t e r  g a g e  o f  l i  in .  in  th e  f a n  
o u t le t .  M in e  w a t e r  g a g e  i s  1  in . ,  
th e  d if f e r e n c e  r e p r e s e n t in g  th e  d r o p  
th r o u g h  th e  a ir  c o o le r . F a n - m o t o r  
d e m a n d  o n  t h i s  b a s is  w a s  1 9  l ip . A s  
th e  w o r k e d - o u t  a r e a  in e r e a s e s  a n d  
e n t r ie s  l e n g t h e n ,  f a n  s p e e d  a n d  v o l-  
u m e  w i l l  b e  in c r e A se d .

T h e  p r e s e n t  a i r  s h a f t  i s  th e  old 
h o i s t in g  s h a f t  u se d  b y  th e  T a l le y  
C o a l C o . to  m in e  th e  o v e r ly in g  F o u r t h  
V e in  a n d  s t a r t  o p e ra tio n s  i n  th e  
T h ir d  T e i n .  I n s i d e  dim ensions a r e
1 0  f t .  8 ł  in .  x l 6  f t .  S i  in .  D e p t h  i s  
3 5 0  f t .  I n  p re p aT in g  tlie  s h a f t  f o r  
n s e , i t  m e r e ly  w a s  c le a n e d  o u t ,  l e a v -  
in g  th e  o r ig in a l  w o o d  c r ib b in g ,  
g u id es , e tc .,  in  p la c e .  T h e  t o p  o f  the  
s h a f t  th e n  w a s  in c lo s e d  b y  a  g la z e d -  
t i l e  h o n s in g  w ith  exp losion  d o o r s  in  
th e  r o o f .  A n  ex ten sio n  o f  t l i e  h o u s -  
i n g  a t  r i g h t  a n g le s  to  th e  a ir  c o n d i-  
t io n e r  f o r m s  a  r o o m  f o r  th e  n e c e s 
s a ry  p u m p s  a n d  electrical eq u ip - 
m e n t .

A s  in d ic a t e d  i n  F i g .  1 ,  t h e  a ir -  
c o n d it io n in g ,  o r  c o o l in g ,  u n i t  i s  in -  
s t a l le d  b e tw e e n  t h e  f a n  a n d  th e  h o u s -  
in g  o v e r  t h e  s h a f t .  T h is  c o o l in g  u n it  
i s  a  N o .  8 6 2  s p e c ia l  t w o - s t a g e  “ S ir o e -  
c o ”  a ir  w a s l ie r ,  e o n s i s t in g  o f  a  s t e e l  
ta n k  ( 2 0 - g a g e  t o p  a n d  s id e s )  c o n -  
t a in in g  c o ld - w a t e r  s p r a y s  a n d  m o is -  
tu r e  e l im in a t o r s ,  a lo n g  w it h  th e  
n e c e s s a r y  w a t e r - s u p p ly  a n d  d r a in  
c o n n e c t io n s .  I n  o p e r a t io n ,  a ir  i s  
fo r c e d  th r o u g h  t w o  b a n k s  o f  s p r a y s  
s u p p l ie d  w i t h  r e c ir c u la t e d  w a t e r  a n d  
th e n  th r o u g h  o n e  s e t  o f  m o is t u r e  
e l im in a to r s ,  f o l l o w e d  b y  t w o  b a n k s  
o f  f r e s l i - w a t e r  s p r a y s  a n d  a  s e c o n d  
s e t  o f  m o is tu r e  e l im in a t o r s .  T h e  
c o o le d  a i r  t l i e n  g o e s  d o w n  th e  s l ia f t .  
T h e  in s t a l l a t io n  w a s  d e s ig n e d  b y  th e  
A lle n  & G a r c ia  C o .
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T h e  ta n k  c o n t a in s  a  t o t a l  o f  2 2 4  
A .B .C .  s p r a y  n o z z le s  ( e i g h t  n o z z le s  
p e r  r i s e r )  in  th e  f o u r  b a n k s  o f  s e v e n  
r is e r s  p e r  b a n k  c o m p r is in g  th e  c o o l
in g  s y s t e m  p r o p e r ,  a s  in d ic a t e d  in  
F i g .  1 .  R is e r s  e o m e  u p  f r o m  5 - in .  
h e a d e r s  in  t h e  b o t to m  o f  th e  ta n k ,  
a n d  e a c h  r i s e r  i s  p a r a l le le d  b y  a  
c o m p r e s s e d -a ir  l in e  f o r  u s e  i n  f lu s h -  
in g  o u t  th e  s p r a y  n o z z le s .  T o  f a c i l i -  
t a t e  t h i s  f lu s h in g ,  n o z z le s  a r e  f i t t e d  
w it h  a  r u b b e r  d ia p h r a g m . B e h in d  t h i s  
d ia p h r a g m  i s  a n  a ir  c h a m b e r  e o n -  
n a c te d  t o  th e  c o m p r e s s e d -a ir  l in e .  
W h e n  a ir  i s  a d m it te d  to  th e  l in e ,  
th e  d ia p h r a g m  in  e a c h  n o z z le  i s  
p u s h e d  f o r w a r d ,  c a r r y in g  w i t h  i t  th e  
e o n e  in s t a l l e d  in  t h e  n o z z le  o r if ie e  
to  f o r m  a  c ir c u la r  s p r a y .  A s  a  x e -  
s u lt ,  th e  n o z z le  o p e n in g  i s  in e r e a s e d ,  
p e r m it t in g  th e  s p r a y  w a t e r  t o  f o r c e  
o u t  m a t e r ia ł  c o l le c t e d  in  t h i s  o p e n in g .  
A d j u s t in g  s c r e w s  m a k e  i t  p o s s i b l e  to  
m o v e  th e  c o n e s  b a c k  a n d  f o r t h  t o  
T a r y  th e  Y o lu m e  o f  w a t e r  in  th e  
s p r a y s .  A  t w o - w a y  v a lv e  i s  in s t a l l e d  
in  th e  c o m p r e s s e d -a ir  l in e  to  p e r m it  
b le e d in g  o f f  t h e  p r e s s u r e  a n d  a ls o  
a n y  w a t e r  w h ic h  m a y  f in d  i t s  w a y  in t o  
th e  l in e .

M o is t u r e  e l im in a t o r s  c o n s i s t  o f  
s t e e l  s h e e t s  c r im p e d  in  z i g z a g  f a s h -  
io n ,  a s  in d ic a t e d  i n  F i g .  1 .  A s  th e  
a ir  p a s s e s  th r o u g h  th e  e l im in a t o r s  
i t  i s  f o r c e d  to  c h a n g e  d ir e c t io n  f r e -  
q u e n t ly  a n d  c o n s e ą u e n t ly  d r o p s  th e  
e n t r a in e d  w a t e r  p a r t ic le s .  A  t o t a l  o f  
2 5 0  e l im in a t o r  e le m e n ts  a r e  in s t a l l e d  
in  th e  tw o  b a n k s .  W a t e r  r e m o v e d  b y  
th e  e l im in a to r s  d r o p s  in t o  c h a m b e r s ,  
o r  s u m p s .  in  th e  b o t to m  o f  t h e  ta n k  
f o r  e r e n t u a l  d is p o s a l  a s  o u t l in e d  
b e lo w .

A s  th e r e  i s  n o  s u p p l y  i n  t h e  im -  
m e d ia t e  v i e in i t y  o f  th e  m in e ,  c o o l in g  
w a t e r  i s  o b t a in e d  f r o m  t h e  W a b a s h  
R iv e r  g r a v e l  b e d  a b o u t  a  m i l e  a w a y .  
A t  th e  m in e  lo c a t io n ,  h o w e v e r ,  th e  
g r a v e l  b e d  i s  e a s t  o f  th e  r iv e r ,  w h i le

Fig . 1— Diagram m atic sketch of the air-cooling installation at Talleydale  mine
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Fig . 2— Showing d iagram m atically  how cooling w ałer is obtained at Talleydale

th e  m in e  i s  to  th e  w e s t .  C o n s e ą u e n t ly ,  
t o  g e t  a  s e r e e n  w e l l  in t o  th e  g r a v e l  
i t  w o u ld  h a v e  b e e n  n e c e s s a r y ,  in  th e  
a b s e n c e  o f  s o m e  a l t e r n a t iv e ,  to  l a y  
a  p i p ę  l in e  a c r o s s  th e  r iv e r  o r  e ls e  
g o  4 ,0 0 0  f t .  s o u t h  011 th e  w e s t  s id e ,  
m a k in g  a  t o t a l  d is t a n c e  o f  8 ,0 0 0  f t . ,  
to  w h e r e  g r a v e l  w a s  a v a i la b le  o n  th e  
s a m e  s id e  a s  th e  m in e .  H o w e v e r ,  th e  
w o r k in g s  o f  th e  o ld  S u b m a r in e  m in e  
in  t h e  F o u r t h  V e in  e x te n d e d  a b o u t  
a  m ile  a c r o s s  th e  r iv e r ,  a n d  a s  th e s e  
w o r k in g s  h a d  f i l le d  f r o m  b r e a k s  in to  
th e  g r a v e l  t h e y  o f f e r e d  th e  p o s s i b i l i t y  
o f  a  s u p p l y .

I t  w a s  b e l ie y e d  th a t  th e  S u b m a r in e  
b r e a k s  w o u ld  s u p p l y  s u f f ic ie n t  w a te r  
to  o p e r a t e  th e  a i r  c o n d it io n e r  a n d  
w a s h e r y .  T h e r e fo r e  a  h o le  w a s  
d r i l le d  in t o  th e  w o r k in g s  f r o m  a  
p o in t  o n  th e  w e s t  b a n k  o f  th e  r iv e r ,
5 ,0 0 0  f t .  f r o m  th e  m in e .  D e p t h  o f  
th e . h o le ,  f i t t e d  w i t h  a  1 2 - in .  e a s in g ,  
i s  2 2 5  f t .  I n  i t  w a s  in s t a l l e d  a  P e e r -  
l e s s  S O O -g.p .m . d e e p - w e l l  tu r b in ę  
p u m p  d r iv e n  b y  a  5 0 -h p .  m o to r .  
R a t e d  p u m p  h e a d  i s  1 8 0  f t . ,  r e ą u ir -  
i n g  4 9 .7  h p .  A e t u a l  in p u t  i s  a b o u t  
4 8  l ip .  W i t h  t h is  in p u t ,  w a t e r  d e l iv -  
e r y  a t  th e  a ir  e o n d it io n e r  i s  a b o u t  
6 5 0  g .p .m .

F o r  a  p e r io d  o f  a b o u t  f o u r  m o n th s  
th e  w a t e r  s u p p l y  p r o v e d  a d e ą u a t e ,  
b u t  a f t e r  t h e  t r a p p e d  a i r  in  th e  o ld  
m in e  w o r k in g s  h a d  b e e n  a l lo w e d  to  
e x p a n d ,  i t  b e c a m e  e v id e n t  t h a t  i t  
w a s  g o i n g  to  b e  in a d e ą u a te .  B u t ,  a s  
th e r e  i s  a n  u n l im it e d  s u p p l y  in  th e  
g r a v e l  b e d , w h ie h  i s  a b o u t  1 1 5  f t .  
th ie k ,  t h e  m a n a g e m e n t  c o n c e iy e d  th e  
id e a  o f  s in k in g  a  s e r e e n  w e l l  in  th e  
g r a y e l  o n  th e  e a s t  s id e  o f  th e  r iy e r  
a n d  t h e n  d r i l l in g  a  6 - in . h o le  d o w n  
f r o m  th e  b o t to m  o f  th is  w e l l  th r o u g h  
th e  s o l id  s t r a t a  in t o  th e  S u b m a r in e  
w o r k in g s .  T h u s ,  a s  in d ie a t e d  in  F i g .
2 , w a t e r  f lo w s  in t o  th e  s e r e e n  w e ll ,  
d o w n  th e  6 - in .  p i p ę  in t o  th e  S u b 
m a r in e  w o r k in g s  a n d  th r o u g h  th e s e  
w o r k in g s  a n d  u n d e r  th e  r iy e r  to  th e  
d e e p  w e l l .  E x p e c t a t io n s  w e r e  r e a l-  
iz e d  in  p r a c t ic e ,  w i t h  th e  r e s u lt  th a t

6 5 0  g .p .m .  c a n  b e  ta k e n  c o n t in u o u s ly  
f r o m  th e  w e l l  w i t h o u t  a n y  a p p r e c ia b le  
d r o p  i n  w a t e r  le v e l ,  w h ie h  s ta n d s  a t  
a p p r o s im a t e ly  th e  r iv e r  le y e l .

T h e  d e e p - w e l l  p u m p  d is c h a r g e s  
in t o  a n  8 - in .  l in e  l e a d in g  to  a  s ta n d -  
p ip e  in  th e  p u m p  a n d  c o n tr o l  r o o m  
a t  th e  a i r  s h a f t .  F r o m  th e  s t a n d p ip e  
t w o  5 - in .  l in e s  le a d  to  th e  h e a d e r s  
s e r v in g  t h e  t w o  b a n k s  o f  r is e r s  n e x t  
to  th e  a ir  s h a f t ,  w h ie h  f o r m  th e  
s e c o n d  s t a g e  i n  th e  a ir -e o o l in g  e y c le .  
S p r a y  w a t e r  f r o m  th e s e  t w o  b a n k s  
o f  r i s e r s  i s  c o l le c t e d  in  a  c h a m b e r  
b e n e a th  th e  s e e o n d -s t a g e  c o m p a r t -  
m e n t ,  in  w h ie h  a  1 0 - in .  h o r iz o n ta l  
s u e t io n  p i p ę  w ith  th e  b o t to m  s l ic e d  
o f f  i s  in s e r t e d .  T h is  s u e t io n  p ip ę  
e o n n e e t s  to  a  6 - in .  l in e  le a d in g  t o  th e  
in t a k e s  o f  tw o  A ll is -C h a lm e r s  c e n t r i f -  
u g a l  p u m p s  (a b o u t  3 0 0  g .p .m . e a c h )  
d r iy e n  b y  1 0 - h p .  m o to r s ,  w h ie h  r e c ir -  
c u la te  t h e  w a t e r  th r o u g h  s e p a r a t e  
5 - in .  l in e s  t o  th e  tw o  b a n k s  o f  r is e r s  
f o r m in g  th e  f ir s t  a ir - e o o l in g  s ta g e  
( n e x t  to  th e  f a n  o u t le t ) .

W a t e r  f r o m  th e  f ir s t - s ta g e  c o m -  
p a r t m e n t  f lo w s  in t o  a  1 0 - in . w a te r

l e g  w i t h  a n  o u t le t  to  th e  a tm o s -  
p lie r e  j u s t  h ig h  e n o u g h  to  m a in t a in  
th e  d e s ir e d  w a t e r  le v e l  in  th e  c o l -  
l e c t in g  c h a m b e r . A ls o  c o n n e c te d  to  
th e  l e g  i s  a  6 - in .  l in e  l e a d in g  b a c k  to  
a  r e l a y  p u m p ,  w h ie h  f o r c e s  th e  r e -  
c ir c u la te d  w a te r ,  a s  n e e d e d ,  to  a  s u p 
p ly  t a n k  f e e d i n g  t h e  T a l le y d a le  c o a l-  
w a s h in g  e ą u ip m e n t .  E x c e s s  w a t e r  
f lo w s  to  w a s t e  th r o u g h  th e  w a te r -  
l e g  o u t le t .  O p e r a t io n  o f  th e  r e la y  
u n it ,  a n o t l ie r  A l l i s - C h a lm e r s  c e n t r i f -  
u g a l  p u m p  ( a b o u t  6 0 0  g .p .m .)  w it h  
a  1 5 -h p .  m o to r , i s  c o n t r o l le d  b y  a  
f lo a t  s w i t e h  w h ie h  s t o p s  th e  m o t o r  
w h e n  th e  w a t e r  l e v e l  f a l l s  in  th e  
e o l l e c l i n g  c h a m b e r , a n d  a l s o  b y  a  
p r e s s u r e  s w i t e h  o p e r a t e d  b y  th e  
w a t e r  le v e l  i n  th e  w a s h e r y - s u p p ly  
t a n k .  A t  t im e s  w h e n  th e  c o o l in g  
s y s t e m  is  n o t  in  o p e r a t io n ,  th e  d e e p -  
w e l l  p u m p  a t  S u b m a r in e ,  c o n tr o l le d  
b y  a  s w i t e h  i n  th e  e n g in e  r o o m  a t  
T a lle y d a le ,  d is c h a r g e s  d ir e c t ly  in t o  
th e  s u p p l y  ta n k .

W h e n  th e  c o n d it io n e r  i s  o p e r a t in g ,  
th e  s p r a y s  in  th e  s e c o n d  s t a g e  a r e  
k e p t  g o in g  a l l  th e  t im e .  S p r a y s  in  
th e  f ir s t  s t a g e ,  u s in g  r e c ir c u la te d  
w a te r ,  a r e  e u t  in ,  h o w e v e r ,  o n ly  a s  
n e e d e d ,  a s  in d ie a t e d  b y  a  r i s e  in  th e  
te m p e r a tu r e  o f  th e  a ir  e n t e r in g  th e  
s h a f t .  T h is  c u t t in g  in  a n d  o u t  i s  
p e r f o r m e d  a u t o m a t ic a l ly  b y  a  “ J o h n 
s o n  S y s t e m ”  a u t o m a t ic  t e m p e r a t u r e  
r e g u la t o r  w i t h  a u x i l i a r y  p r e s s u r e  
s w i t c h e s  o p e r a t e d  b y  c o m p r e s s e d  a ir .  
T h e  r e g u la t o r  in c lu d e s  a  p a n  f o r  r e -  
e o r d in g  th e  te m p e r a tu r e  o f  t h e  a ir  
g o i n g  d o w n  th e  s h a f t ,  th e  p e n  a r m  
o p e r a t in g  a n  a ir  v a lv e  to  o p e r a t e  th e  
p r e s s u r e  s w i t c h e s  f o r  c u t t in g  i n  o n e  
a n d  th e n  th e  o th e r  r e c ir c u la t in g  
p u m p ,  a s  n e c e s s a r y .  U p  to  6 2  d e g .  
( s h a f t  t e m p e r a t u r e ) ,  o n ly  th e  s p r a y s  
o n  th e  tw o  b a n k s  o f  r i s e r s  c o n s t i -  
t u t in g  th e  s e c o n d  c o o l in g  s t a g e  a r e

Fig . 3— Tem perature record. a ir entering the shaft, Talleydale mine, J  
A ug . I ,  1937, inclusive, with maximum and minimum day-tim e outside-air 
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o p e r a te d .  A t  6 2  d e g . ,  o n e  r e c ir c u -  
l a t i n g  p u m p ,  s u p p l y i n g  th e  s e c o n d  
b a n k  o f  r is e r s  in  th e  f ir s t  c o o l in g  
s t a g e ,  i s  c u t  in ,  f o l l o w e d  b y  th e  s e c 
o n d  r e c ir ę n la t in g  p u m p — fir s t  r is e r  
b a n k — w h e n  th e  a i r  te m p e r a tu r e  in  
th e  s h a f t  r e a c h e s  6 4  d e g .

E a c h  o f  th e  h e a d e r s  s u p p l y i n g  th e  
r is e r s  i s  e ą u ip p e d  w it h  a  p r e s s u r e  
g a g e ,  a n d  h e a d e r - l in e  p r e s s u r e  n o r -  
m a l ly  i s  3 0  Ib. p e r  s ą u a r e  in c h .  R is -  
i n g  p r e s s u r e ,  a s  in d ic a t e d  b y  g a g e  
r e a d in g s ,  u s u a l ly  i s  a  s ig n a l  f o r  f lu s li -  
in g  o u t  th e  s p r a y  n o z z le s .

T e m p e r a t u r e  o f  th e  w a t  e r  in  S u b -  
m a r in e  m in e  n o r m a l ly  i s  5 6  d e g .,  r is -  
in g  to  5 7 'i  d e g . a t  t l ie  c o n d it io n in g  
u n it .  T e m p e r a t u r e  o f  th e  a ir ,  a f t e r  
p a s s i n g  th r o u g h  th e  c o n d it io n e r ,  
r a n g e s  f r o m  6 0  to  6 2  d e g .,  d r y  b u lb , 
a s  a  r u le .  F o r  th e  p e r io d  J u ly  2 6  to  
A u g .  1 ,  1 9 3 7 ,  f o r  e s a m p le  ( s e v e n  
d a y s ) ,  t l ie  I o w , a s  r e c o r d e d  o n  th e  
r e g u la t o r  c h a r t ,  w a s  5 2  d e g . ( F i g .  
3 ) ,  t h is  r e p r e s e n t in g  th e  lo w e s t  
n ig h t  t e m p e r a t u r e ,  w h i le  th e  h ig h  
( e s c l u d i n g  o n e  b r i e f  p e r io d  o f  p o w e r  
in t e r r u p t io n )  w a s  6 4  d e g . d u r in g  th e

h o t t e s t  h o u r s  o f  th e  d a y .  T h e  u s u a l  
r a n g ę  w a s  6 0  to  6 2  d e g . O v e r  t h is  
s a m e  p e r io d ,  th e  d a y - t im e  t e m p e r a 
tu r e  o f  t l i e  o u t s id e  a ir  ( F i g .  3 )  
r a n g e d  f r o m  a  Io w  o f  6 2  d e g . to  a  
h ig h  o f  9 1  d e g .

C o n t in u o u s  o p e r a t io n  o f  th e  c o o l 
i n g  s y s t e m  is  n o t  a  r ię e e s s ity .  F o r  
e x a m p le ,  w h e n  o p e r a t io n  b e g a n  in  
M a y , 1 9 3 7 ,  th e  c o n d it io n e r  w a s  r u n  
o n ly  d u r in g  c e r t a in  d a y - t im e  h o u r s  
f o r  s o m e  w e e k s  u n t i l  th e  a v e r a g e  t e m 
p e r a tu r e  r e a c h e d  l i e ig h t s  w a r r a n t in g  
a  2 4 -h o u r  S c h e d u le .

ELECTRIC TRAINS
+ Cut Cost of Hauling Coal From Pit 

At Enos Strip Mine

A  D I F F E R E N T  k in d  o f  l ia u la g e  
m e d iu m  i s  th e  la t e s t  s t e p  to -  
w a r d  im p r o v e d  e t f ic ie n e y  a n d  

lo w e r  c o s t s  a t  th e  E n o s  s t r ip  m in e  
o f  th e  E n o s  C o a l M in in g  C o ., n e a r  
O a k la n d  C ity ,  I n d .  T h is  c o m p a n y  
in c o r p o r a t e d  t l ie  a d v a n t a g e s  o f  tr a c -  
t o r - t r a i le r  p i t  h a u la g e  in t o  i t s  o p e r -  
a t ir ig  s e t  u p  in  J a n u a r y ,  1 9 3 5 , b u t.

in  v ie w  o f  th e  d is t a n c e  fr o m  th e  p i t  
to  th e  p r e p a r a t io n  p la n t ,  r e t a in e d  
s t e a m  lo c o m o t i r e s  a n d  s m a li  s id e -  
d u m p  c a r s  f o r  i t s  m a in  h a u l f r o m  
a fie ld  t r a n s f e r  s t a t io n .

S t e a m  w a s  c o n t in u e d  o n  a  p r o y i-  
s io n a l  b a s i s  o n ly ,  h o w e v e r ,  w ith  th e  
th o u g h t  t h a t  i t  w o u ld  b e  r e p la c e d  i f  
a n o t h e r  m e d iu m  e o u h l b e  f o u n d  th a t

w o u ld  o f le r  a  r e d u c t io n  in  c o s t ,  in  
w h ie h  m a in te n a n c e  o f  s t e a m  lo c o -  
m o t iy e s  a n d  th e  s m a l i  c a r s  in  u s e  
w a s  n o  m e a n  i t e m .  E le c t r ic  h a u l
a g e  f in a l ly  w a s  c h o s e n ,  s u c h  h a u la g e  
in v o l v in g  th e  u s e  o f  t w o - w a y - d u m p -  
i n g  t r a in s  e a c h  m a d e  u p  o f  a  lo a d -  
c a r r y in g  e le c t r ic  lo e o m o t iv e  a n d  
th r e e  a d d it io n a l  c a r s .  T h is  e ą u i p 
m e n t  w e n t  in t o  s e r v ic e  in  J u n e ,  1 9 3 7 ,  
a n d  h a s  r e s u l t e d  in  5 0  p e r  c e n t  s a v -  
i n g  in  m a in -h a u la g e  c o s t .

M in in g  o p e r a t io n s  a r e  c a r r ie d  o n  
in  o n e  la r g e  p i t  b y  tw o  e ą u ip m e n t  
u n it s  ( N o s .  2  a n d  3 )  a b o u t  f o u r  to  
f iv e  m i l e s  s o u t h e a s t  o f  th e  p r e p a r a 
t io n  p la n t .  S t r i p p i n g  a n d  lo a d i n g  
e ą u ip m e n t  in  th e  N o .  2  u n it  c o n s is t s  
o f  a  B u c y r u s - E r ie  7 5 0 B  e le c t r ic  
s h o v e l  w i t h  2 2 -c u .y d .  w e ld e d  a l lo y -  
s t e e l  d ip p e r  a n d  c o u n t e r w e ig h t e d  
h o is t  a n d  a  7 5 B  e le c t r ic  s h o v e l  w it h  
5 - c u .y d .  c o a l - lo a d in g  d ip p e r .  N o .  3  
u n i t  c o m p r is e s  m a in ly  a  7 5 0 B  e le c -  
t r ie  s h o v e l  w it h  a  1 7 -c u .v d .  d ip p e r  
a n d  a  5 0 B  lo a d in g  s h o v e l  w i t h  3 ^ -c u .  
y d .  d ip p e r ,  b u t  a ls o  in c lu d e s  a  M a -  
r io n  3 6  s t e a m  lo a d e r  w i t h  2 -c u .y d .  
d ip p e r  f o r  e s t r a  s e r v ic e  w h e n  r e -  
ą u ir e d .  I n  a d d it io n ,  th e  5 0 B  lo a d 
e r  i s  m o v e d  f r o m  o n e  p a r t  o f  th e  p i t  
to  a n o t h e r ,  a s  c o n d it io n s  w a r r a n t .

T h e  I n d ia n a  F i f t h  Y e in ,  a v e r a g -  
i n g  c lo s e  to  5  f t .  i n  th ic k n e s s ,  i s  r e -  
e o v e r e d . A v e r a g e  o r e r b u r d e n  t h ic k 
n e s s  i s  3 5  f t . ,  w i t h  s o m e  m o r e  a n d  
s o m e  le s s  a s  a  n a t u r a l  c o r o l la r y .  
O v e r b u r d e n  n a t u r ę  v a r ie s  f r o m  p la c e
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p r e s e n t  in  th e  d e s ir e d  p o s i t io n ,  th e  
s e c o n d  r ó w  o f  h o le s  i s  d r i l le d  a b o v e  
th is  s e a m , i f  p o s s ib le .

E n o s  w a s  th e  f ir s t  s t r i p p i n g  o p e r a -  
t io n  o f  r e c o r d  to  u s e  a  c o m m e r c ia l-  
t y p e  h o r iz o n t a l  o v e r b u r d e n  a u g e r ,  
a n d  a t  p r e s e n t  e m p lo y s  o n e  S u l l i -  
v a n  m a c h in ę  in  e a e h  p i t ,  w i t h  o n e  
s p a r e  in  a d d it io n .  T h e s e  m a c h in e s  
d r il l  6 - in .  h o le s ,  w h ie h  a r e  lo a d e d  
w it h  L .O .X .,  a n o t h e r  s t r i p p i n g  p r a c -  
t ie e  p io n e e r e d  b y  E n o s ,  w h ie h  a ls o  
w a s  th e  f ir s t  to  in s t a l l  1 2 -  a n d  1 8 -  
c u .y d .  s t r ip p e r s .  L .O .X .  c a r t r id g e s  
a s  lo a d e d ,  e o n t a in  a b o u t  9  lb . o f  o x y -  
g e n  a n d  3  lb . o f  c a r b o n , a n d  th e  y ie ld  
p e r  e a r t r id g e  i s  a b o u t  1 2 5  c u .y d .  
o f  b a n k  m a t e r ia ł .  T h e  c o a l  i s  
d r il le d ,  w lie r e  n e c e s s a r y ,  w it h  H a r d -  
s o e g  v e r t ie a l  a u g e r s  a n d  i s  s h o t  
w ith  g r a n u l  a r  d y n a m it e  o r  p e l le t  
p o w d e r .

Haulage Methods Vary

T r a n s p o r t a t io n  a t  th e  E n o s  m in e ,  
a s  in d ic a t e d  a b o v e ,  i s  d iv id e d  in t o  
tw o  s t a g e s :  p i t  h a u la g e ,  u t i l i z in g  
a u t o m o t iv e  t r a c t o r  e ą u ip m e n t ,  a n d  
m a in ,  o r  e le c t r ic ,  h a u la g e .  P i t  h a u l 
a g e  in  tu r n  i s  d iv id e d  in t o  c o m p a n y  
a n d  c o n t r a c t  h a u la g e .  C o m p a n y  
e ą u ip m e n t  c o n s t s t s  o f  e ig h t  A u t o -  
c a r  t r a c to r s  p u l l in g  2 0 - t o n  A u s t in -  
W e s t ę r n  t r a i l  c a r s ,  w h ic h  a r e  c o n -  
c e n tr a te d  a t  th e  N o .  2  u n i t  a b o u t  
9 0  p e r  c e n t  o f  th e  t im e .  C o n tr a c t  
e ą u ip m e n t  ( f o u r  1 0 - t o n  F o r d  s id e -  
d u m p  tr u c k s  a n d  th r e e  I n t e r n a t io n a l  

t o  p la c e ,  b u t  in  p r a c t i c a l ly  a l l  c a s e s  t i t y  o f  e x p lo s iv e  r e ą u ir e d  in  a d -  t r a c to r s  p u l l i n g  1 0 - t o n  S a n f o r d - D a y
t h e  c o a l  i s  o v e r la id  w i t h  1  to  3  f t .  v a n c e  o f  s h o o t in g .  O c c a s io n a lly ,  s e m i- t r a i le r s )  g e n e r a l ly  s e r v e s  N o .
o f  b la c k  s la t e ,  u s u a l ly  f o l l o w e d  b y  th e  h o r iz o n t a l  d r i l lh o le s  e m p lo y e d  3  u n it .
1  to  4  f t .  o f  g r a y  s h a le .  T h e n ,  in  a r e  “ d o u b le -d e c k e d ” ; i .e . ,  th e  h o le s  T h a t  p a r t  o f  th e  p i t  in  w h ie h  N o .
p la c e s ,  a  6 - in .  b a n d  o f  v e r y  h a r d  a r e  s t a g g e r e d  in  tw o  r o w s  a t  d if fe r -  3  u n i t  i s  o p e r a t in g  i s  r o u g h ly ,  a s
r o c k  c o m e s  in ,  f o l l o w e d  i n  s o m e  e n t  l e v e ls ,  w i t h  th e  to p  h o le s  s la n t -  in d ic a t e d  in  F i g .  1 , in  th e  s h a p e  o f
a r e a s  (w h e r e  i t  o c c u r s )  b y  1 8  in .  to  in g  u p w a r d  to  p o s s ib ly  a  1 0 -d e g .  a  V  w it h  a  t o t a l  l e n g t h  o f  a p p r o x i -
4  f t .  o f  l im e s to n e .  O v e r  th e  l im e -  a n g le .  I f  a  h a r d  s e a m  o f  r o c k  i s  m a t e ly  I f  m ile s .  A  t r u c k  r o a d  e n -
s t o n e  i s  a  s h a le  la y e r  o f  v a r ia b le  
t h ic k n e s s  u p  to  a  m a x im u m  o f  1 0  
f t .  T h is  i s  f o l l o w e d ,  in  b a n k s  o v e r
4 0  f t . ,  b y  a  r id e r  s e a m , i n  tu r n  o v e r -  
la id  b y  g r a y  s h a le  a n d  s u r f a c e  m a 
te r ia ł .

C o n s t i t u t io n  o f  th e  o v e r b u r d e n ,  
h o w e v e r ,  i s  s u b j e c t  to  w id e  v a r ia -  
t io n s ,  a s  n o t e d  a b o v e . A n  a s  e x a m -  
p le ,  a l l  t h e  y a r io u s  t y p e s  o f  m a t e 
r ia ł  p r e v io u s ly  l i s t e d  m a y  b e  r e -  
p la c e d  b y  s a n d s t o n e  a s  th ic k  a s  3 0  
f t .  r e s t in g  o n  th e  b la c k  s la te  o v e r  
th e  c o a l.  I n  o t h e r  lo c a l i t ie s ,  th e  
h a r d  m a t e r ia ł  m a y  b e  m a d e  u p  o f  
s l ia le s  a n d  s a n d s t o n e s  a n d  th e  l im e 
s t o n e  m a y  b e  a b s e n t .

W i t h  th e  v a r ia t io n s  e n c o u n te r e d ,  
s h o o t in g  o f  th e  o v e r b u r d e n  m u s t  b e  
c a r e f u l ly  w a tc h e d .  C o n s e ą u e n t ly ,  to  
in s u r e  m a x im u m  r e s u lt s ,  a n  e n g i-  
n e e r i n g  c o n t r o l  h a s  b e e n  s e t  u p ,  
u n d e r  w h ic h  a  te c h n ic a l  m a n  la y s  
o u t  th e  d r i l lh o le s  a n d  c a lc u la te s  th e  
v o lu m e  o f  th e  b a n k  a n d  th e  q u a n -

O ne car of an electric train being dumped at the Enos tipple hopper. A  push- 
butłon station, by which the operator Controls the dumping cycle , is opposite the 

cab window, with another farther in the background.

F ig . I — Sketch of Enos stripping property, showing pit and e lectric  haulage, with 
the transfer station between. C erta in  details are exaggerated in scalę.
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te r s  th e  p i t  a t  th e  p o in t  o f  th e  V ,  
f r o m  w h ic h  p o in t  a l l  h a u la g e  i s  
d o n e  o n  th e  c o a l .  N o .  2  s e c t io n  o f  
th e  p i t ,  o n  th e  c o n t r a r y ,  i s  s e r v c d  
b y  r u n w a y s  th r o u g h  th e  s p o i ł  b a n k  
( F i g .  1 )  a t  in t e r v a ls  v a r y in g  f r o m
1 ,0 0 0  to  2 ,0 0 0  f t .  T h e s e  r u n w a y s  
c o n n e c t  in t o  a  m a in  t r u c k  r o a d  le a d -  
i n g  to  th e  f ie ld  t r a n s f e r ,  o r  d u m p 
in g ,  s ta t io n .

M a in  t r u c k  r o a d s  a r e  c o n s tr u c te d  
o n  a s u b g r a d e  o n  w h ic h  “ o n e -m a n  
r o c k ” p ic k e d  o u t  o f  th e  b a n k  i s  la id  
b y  h a n d  a b o u t  1 2  to  1 5  in .  th ic k .  
S i x  in c h e s  o f  g o b  i s  p la c e d  o n  th e  
r o c k  a n d  c o v e r e d  w it h  a  la y e r  o f  
c in d e r s  to  f i l i  th e  v o id s  in  th e  g o b .  
F i n a l l y ,  th e  r o a d  i s  s u r f a c e d  w ith  
3  to  4  in .  o f  c r u s h e d  l im e s to n e  
( a b o u t  1 -J x 2 i  o r  3  i n . ) .  C o s t  o f  
r o a d s  b u i l t  in  t h i s  f a s h io n  r a n g e s  
f r o m  $ 6 ,0 0 0  to  $ 7 ,0 0 0  p e r  m ile .  R o a d  
w id t h  u s u a l ly  i s  3 0  f t . ,  m e a s u r e d  
o n  th e  t o p  o f  th e  s u b g r a d e .

A v e r a g e  r o u n d - t r ip  h a u l  f o r  c o m -  
p a n y - o w n e d  h a u la g e  u n i t s  w a s  
s l ig h t l y  l e s s  th a n  2 £  m ile s  a t  th e  
t im e  t h i s  a r t ic le  w a s  p r e p a r e d ,  a n d  
th e  m i le a g e  p e r  g a l io n  o f  g a s o l in e  
w a s  c lo s e  to  2 .  A  c o m p a r is o n  o f  
c o m p a n y  a n d  c o n tr a c t  e ą u ip m e n t ,  
f r o m  th e  s t a n d p o in t  o f  to n s  h a n d le d  
a n d  n u m b e r  o f  t r ip s ,  i s  g iv e n  in  
T a b le  I .

P i t - h a u la g e  u n i t s  d u m p  a t  a  t r a n s 
f e r  s t a t io n  (d e s ig n e d  b y  H .  N .  R o b 
in s o n  &  C o ., E v a n s v i l l e ,  I n d . ) ,  lo c a t -  
e d  4 J  m il e s  s o u t h e a s t  o f  th e  p r e p a r a -  
t io n  p la n t .  T h is  t r a n s f e r  s t a t io n  c o n 
s i s t s  o f  d u m p  tr a in - lo a d in g  h o p p e r s .  
T h e s e  h o p p e r s  a r e  c o n n e c te d  b y  a  
6 0 - in .  p a n  c o n v e y o r ,  1 ,1 0 0  to n s  p e r  
h o u r , d r iv e n  b y  a  7 5 -h p .  m o to r . C a 
p a c i t y  o f  th e  d u m p  h o p p e r  i s  4 0  
t o n s  o n  th e  b a s is  o f  tw o  F o r d  lo a d s  
t o  o n e  A u s t in - W e s t e m  lo a d . B o t h  
th e  A u s t in - W e s t e m  a n d  S a n f o r d -

The connecting link between pit and 
e lectric  haulage —  Enos field transfer 
station. A t  the le ft is the train-loading 
hopper with a trip  in position for load- 
ing . A t  the right is the dump hopper 
for p it-haulage units with two openirgs 
for side- and bottom-dumping equip- 

ment.

D a y  e ą u ip m e n t  d u m p s  th r o u g h  a n  
o p e n in g  i n  th e  b r id g e  a c r o s s  th e  t o p  
o f  th e  h o p p e r .  T o  a c c o m m o d a te  th e  
F o r d  tr u c k s ,  w h ic h  d u m p  to  th e  s id e ,  
o n e  s id e  o f  th e  h o p p e r  w a s  e x te n d -  
e d  o n  a  s la n t  u p  to  t l ie  s u r f a c e  a lo n g  
th e  t r u c k  r a m p  to  f o r m  a n  a p r o n .

C o a l i s  r e m o v e d  f r o m  th e  d u m p  
h o p p e r  b y  th e  a p r o n  c o n v e y o r ,  w h ic h  
e le v a t e s  i t  to  th e  t r a in - lo a d in g  h o p 
p e r ,  h o ld in g  1 0 0  to n s .  L e n g t h  o f  
t h is  h o p p e r  i s  2 8  f t .  a n d  i t  o r ig i -  
n a l l y  w a s  d e s ig n e d  to  lo a d  th e  s id e -  
d u m p  c a r s  e m p lo y e d  w ith  th e  s te a m  
lo c o m o t iv e s .  T h e s e  c a r s  w e r e  lo a d e d  
in  t r ip s  o n  t r a e k s  o n  b o th  s id e s  o f  
o f  th e  h o p p e r ,  w h ic h  s e t  in  th e  c e n 
te r .  F o u r  r e c ip r o c a t in g  f e e d e r s  a r e  
e m p lo y e d  a n d  o r ig in a l ly ,  w ith  s te a m

Table I— Haulage Performance, Enos 
Mine, November, 1937 (22 S ta rts l

Company Contract 
Pit Haulage: Units Units

Miles operated ..........  9,577 ..............
Tons hauled ..............  77,651 28,147
Round trips m ad e.. .  3,713 2,696
Miles per galion of

gasoline ................  1.904 ...............
Electric Haulage: Company

Tons hauled ............................  105,798
Number of round trips..........  753
1’ rip-loading time, minutes... 4.2-5.1* 
Kunning time, loaded trip,

minutes ................................  10.5-10.6*
Average speed, loaded, m.p.h. 25.5-25.S*
Dumping time, minutes..........  2.77*
Running time, empty, minutes 9.9-10.2* 
Average speed, empty, m.p.h. 26.6-27.3*

* Results of sample time observations 
on a few trip s; one-way haul is 1.50S 
m iles; maximum grade is about 2 per 
cent.

h a u la g e ,  t w o  o f  t h e  f e e d e r s  d is -  
c h a r g e d  to  o n e . s id e  a n d  tw o  to  th e  
o th e r .

W i t h  e le c t r ic  h a u la g e ,  h o w e v e r ,  
o n ly  o n e  t r a in - lo a d in g  t r a c k  i s  u s e d ,  
a n d  c o n s e ą u e n t ly  t w o  o f  th e  f e e d e r s  
w e r e  r e v e r s e d  s o  t h a t  a l l  f e e d  in  o n e  
d ir e c t io n  a n d  a l l  f o u r  c a n  b e  u s e d  
to  S U  a  c a r  s t a n d i n g  o n  th e  t r a c k  
a lo n g s id e  th e  h o p p e r .  W i t h  c o a l  o n  
h a n d , th e  f o u r  f e e d e r s  w i l l  lo a d  a  
t r a in  ( t h r e e  c a r s  a n d  th e  lo a d - c a r r y -  
in g  lo e o m o t iv e )  w i t h  1 4 0  to  1 5 0  to n s  
o f  c o a l  in  f o u r  to  f iv e  m in u te s .  A l l  
th e  f e e d e r s  a r e  in d iv id u a l ly  c o n -  
t r o l le d  to  f a c i l i t a t e  p u t t in g  th e  m a x -  
im u m  lo a d  o n  th e  c a r  a n d  a ls o  to  
s a v e  t im e  in  c h a n g in g  f r o m  o n e  c a r  
to  th e  n e x t .

F r o m  th e  t r a n s f e r  s t a t io n  to  th e  
t ip p le  th e  c o a l  i s  h a u le d  in  th r e e  
e le c t r ic  t r a in s ,  e a c h  c o n s i s t in g  o f  a  
D if f e r e n t ia l  e le c t r ic  lo c o m o t iv e ,  s u p -  
p l y i n g  th e  t r a c t iv e  p o w e r  a n d  a ls o  
c a r r y in g  a  p a y  lo a d ,  a n d  th r e e  c a r s .  
C a r s  a n d  lo c o m o t iv e s  e a c h  h a v e  a  
l e v e l - f u l l  c a p a c i t y  o f  1 ,2 0 0  c u . f t . ,  o r  
3 0  to n s ,  a l t h o u g h  a v e r a g e  lo a d i n g  in  
N o v e m b e r ,  1 9 3 7 ,  w a s  3 6  t o n s  o f  r a w  
c o a l.  T h e  e le c t r ic  t r a n s p o r t a t io n  
s y s t e m  ( t h r e e  t r a in s  in  o p e r a t io n )  
w a s  d e s ig n e d  to  h a u l  a n  a v e r a g e  o f
5 ,0 0 0  t o n s  ( s h ip p e d  c o a l )  in  s e v e n  
h o u r s  o v e r  a  o n e - w a y  d is t a n c e  o f  
4 .5 0 8  m ile s .  A t  th e  t im e  t h is  a r t i -  
e le  w a s  p r e p a r e d ,  th e  th r e e  t r a in s  
h a d  h a n d le d  a s  m u c h  a s  5 ,3 0 0  to n s  
in  o n e  s h i f t .  E ą u ip m e n t  d is p la c e d  
b y  th e  D i f f e r e n t ia l  u n i t s  in c lu d e d  
o n e  4 0 - ,  o n e  3 7 -  a n d  f o u r  3 1 ł - t o n  
r o d  lo c o m o t iy e s  a n d  1 5 0  5 -c u .y d .  
t w o - w a y  s id e -d u m p  c a r s  ( e x c lu s iv e  
o f  s p a r e s ) .

L o e o m o t iv e s  o n  th e  D if f e r e n t ia l  
t r a in s  a r e  p o w e r e d  b y  t w o  1 2 5 -h p .  
6 0 0 -T o lt  d .c .  m o t o r s  w i t h  c o n ta c to r  
e o n tr o l .  E a c h  m o t o r  d r iy e s  a  p a ir
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oi' w h e e ls  o n  o n e  s id e  o f  th e  f r o n t  
t r u c k  o f  th e  lo c o m o t iv e  th r o u g h  a  
w o r m  g e a i \  C a r  le n g t h  i s  3 2  f t .  
f r o m  c o u p le r  to  c o u p le r ;  o u t s id e  
w id t h  is  1 0  f t .  8  in .  T r a c k  g a g e  i s  
3 6  in .  U n d e r  E n o s  e o n d it io n s ,  r a te d  
a v e r a g e  s p e e d  o v e r  th e  4 ^ -m ile  r o u te  
( b o t h  w a y s )  i s  3 0  m .p .h .  M a x im u n i  
s p e e d  i s  4 0  m .p .h .  M a x im u m  g r a d e  
o n  a n y  s t r e t e h  o f  t r a c k  i s  a b o u t  2  
p e r  c e n t .

T h e  th r e e  e le c t r ic  u n i t s  s ta r te d  
o p e r a t io n  J u n c  1 0 ,  1 9 3 7 ,  a n d  o b s e r -  
v a t io n s  o n  a  f e w  t r ip s  a t  th e  t im e  
t h is  a r t ic le  w a s  p r e p a r e d  s l io w e d  a  
r o u n d - t r ip  t im e ,  in  th e  a b s e n c e  o f  
w a i t in g  o n  c o a l  o r  d e la y s  a t  th e  t ip -  
p le  h o p p e r  o r  e ls e w h e r e ,  o f  c lo s e  to  
2 8  m in u te s ,  in c lu d in g  lo a d in g ,  d u m p 
i n g  a n d  r u n n in g  in  b o t l i  d ir e c t io n s .  
T h r e e  d e r a i lm e n t s  h a d  b e e n  e x p e -  
r ie n c e d  to  J a n .  1  a s  a  r e s u l t  o f

s w i t c h  tr o u b le ,  a n d  o n e  c a r  h a d  b e e n  
t h r o w n  in t o  th e  h o p p e r  w h e n  a  d o o r  
f a i l e d  to  u n lo c k  in  d u m p in g .

T w o  tr a c k s  c o n n e c t  th e  t r a n s f e r  
s t a t io n  a n d  th e  d u m p  h o p p e r  a t  th e  
p r e p a r a t io n  p la n t ,  th u s  s e p a r a t in g  
e m p t y  a n d  lo a d e d  h a u la g e  b e tw e e n  
th e  s in g le  l o a d i n g  tr a c k  a t  th e  t r a n s 
f e r  s t a t io n  a n d  th e  s in g le  d u m p in g  
t r a c k  o v e r  th e  t ip p le  h o p p e r .  T h e  
la t t e r  h o p p e r  w a s  in c r e a s e d  to  a  
c a p a c i t y  o f  2 0 0  t o n s  b y  b u i ld in g  u p  
th e  s id e s .  T h e  d u m p in g  t r a c k  is  
l a id  o n  a  b r id g e  o v e r  th e  h o p p e r .  
O n  t h is  b r id g e  a r e  m o u n te d  f o u r  
c o m p r e s s e d - a ir  d u m p in g  c y l in d e r s ,  
tw o  o n  e a c h  s id e .  V e e d - o u t  b lo c k s  
o n  th e  t o p s  o f  th e  p i s t o n s  o p e r a t in g  
i n  th e  c y l in d e r s ,  w h ic h  a r e  v e r t ic a l ,  
e n g a g e  r a i l s  a lo n g  th e  b o t to m  e d g e  
o f  th e  c a r  a n d  r a is e  th e  b o d y  o f f  th e  
t r u c k s .  M e a n w h ile ,  th e  o p p o s i t e  s id e

f o ld s  d o w n , f o r m in g  a n  a p r o n  o n  
w h ic h  th e  c o a l  s l id e s  d o w n  in t o  th e  
h o p p e r .

W i t h  th e  a ir  c y l in d e r s  o n  e a c h  s id e  
o f  th e  tr a c k , th e  b o d y  o f  th e  c a r  
c a n  b e  l i f t e d  f r o m  e i t h e r  s id e  to  
d u m p  o n e  w a y  o r  th e  o th e r .  D u m p 
i n g  i s  e o n t r o l le d  f r o m  p u s h b u t t o n  
s t a t io n s  s e t  u p  a lo n g  th e  d u m p in g  
tr a c k . W h e n  th e  lo c o m o t iv e  c a b  is  
o p p o s i t e  a  s t a t io n  a  c a r  a u t o m a t ic -  
a l ly  i s  p o s i t io n e d  o v e r  th e  d u m p .  
T h e r e u p o n , th e  lo c o m o t iv e  o p e r a t o r  
r e a c h e s  o u t  o f  h i s  w in d o w  a n d  
p u s h e s  a  b u t to n  to  d u m p , f o l l o w i n g  
t h is  b y  p u s h i n g  a  s e c o n d  b u t t o n  to  
r e le a s e  th e  a ir  p r e s s u r e  a n d  r e t u r n  
th e  c a r  to  p o s i t io n .  A u t o m a t ic  p o w 
e r  c o n tr o l  m a k e s  i t  im p o s s ib le  f o r  
th e  t r a in  to  b e  m o v e d  a s  l o n g  « s  th e  
d u m p in g  p i s t o n s  a r e  in  c o n t a c t  w ith  
th e  c a r .

HORIZONTAL DRILLHOLE
+ Cored Through Rock Fault 

Completes Lillybrook Six-Mile Drainway

B Y  H O R I Z O N T A L  D R I L L I N G  
th r o u g h  a  r o c k  f a u l t  th e  L i l l y 
b r o o k  C o a l C o ., L i l ly b r o o k ,  W .  

V a .,  in  th e  W in d in g  G u l f  f ie ld , h a s  
c o m p le t e d  a  d r a in w a y  p r o j e c t  e ig h t  
y e a r s  in  t h e  m a k in g  w h ic h  n o w  p r o -  
v id e s  g r a v i t y  d r a in a g e  o v e r  a  d is -  
ta n c e  o f  s ix  m ile s  a lo n g  c o n to u r s  
t h r o u g h  th e  c o a l  s e a m . D r i l l in g  a  
l o n g  h o r iz o n t a l  h o le  p r o v e d  a  s a f e  
a n d  lo w - c o s t  m e th o d  o f  t a p p i n g  a  
5 2 - f t .  h e a d  o f  w a t e r  s t a n d i n g  b a c k  
o f  th e  r o c k  f a u l t ,  w h ic h  i s  a  “ w a n t ,”  
a s  d i s t in g u is h e d  f r o m  a  d is p la c e -  
m e n t  o f  th e  se a m .

T h is  d r a in a g e  p r o j e c t  p e r t a in s  to  
t h e  S u l l iv a n  a n d  L i l ly b r o o k  N o .  3  
m in e s  in  th e  N o .  4  s e a m . T h e  S u l-  
l iv a n  p r o p e r t y  h a s  n o t  b e e n  o p e r -  
a t e d  s iń c e  1 9 3 2  b u t  th e  L il ly b r o o k  
m in e  p r o d u c e d  1 ,0 0 0 ,0 0 0  to n s  in  1 9 3 7 .  
A n o t h e r  o p e r a t in g  m in e  o f  th e  c o m 
p a n y ,  K i l l a r n e y ,  w h ic h  a d j o in s  N o .  
3  m in e  b u t  i s  in  a  l o w e r  s e a m  ( N o .  
3 ) ,  p r o d u c e d  5 0 0 ,0 0 0  t o n s  in  t h a t  
y e a r .  T h e  N o .  4  s e a m , in  w h ic h  th e  
d r a in w a y  i s  lo c a t e d ,  h a s  a n  a v e r a g e

. Hole fo r$  słd . 
Steel pipę

No. /? wires

y T u b e  o fs h e e ł  m e f a /  
ć  t/alls

- W oodplugs— '

F ig . I— The torpedo was loaded with sixty 
sticks of 60-per-cent dynamite.

t h ic k n e s s  o f  a p p r o s im a t e ly  4 4  in .
E i g h t  y e a r s  a g o  s e y e r a l c e n t r i f u g a l  

p u m p s  d i s c h a r g in g  to  th e  o u t s id e  
w e r e  in  a lm o s t  c o n s ta n t  u s e  d r a in -  
in g  t h e  L i l ly b r o o k  w o r k in g s .  P l a n s  
t o  e f fe c t  n a t u r a l  d r a in a g e  w e r e  f o r -  
m u la te d  a n d  g r a d u a l ly  th e  m in in g  s e c -  
t io n s  w e r e  d e v e lo p e d  a n d  c o n n e c te d  
to  b r in g  t h is  a b o u t ,  w ith  th e  r e s u lt  
t h a t  n o w  th e r e  i s  n o  p u m p in g  to  th e  
o u t s id e .  S u l l iv a n  m in e  w a s  a b a n -  
d o n e d  in  1 9 3 2  a n d  w a s  a l lo w e d  to  
f i l i  w it h  w a t e r  to  th e  t o p  o f  th e  2 5 2 -  
f t .  s h a f t .  H i g h  c o s t  o f  p u m p in g  
a n d  th e  f a c t  t h a t  o n ly  p i l la r  c o a l  
r e m a in e d  w e r e  a m o n g  th e  f a c t o r s  
b r in g i n g  a b o u t  t h is  a b a n d o n m e n t .

C o m p le t io n  o f  n a t u r a l  d r a in a g e  f o r  
L i l ly b r o o k  N o .  3 ,  w h ic h  i s  s l i g h t l y  
lo w e r  i n  e le y a t io n  th a n  S u l l i y a n  m in e ,  
le d  t o  a  d e c is io n  to  d e w a te r  S u l l iy a n  
s o  th a t  th e  r e m a in in g  a v a i la b le  p i l l a r  
c o a l  c o u ld  b e  e x t r a c t e d  a n d  l ik e w is e  
th e  b a r r ie r  c o a l  b e tw e e n  th e  tw o  
m in e s .  T h is  n e c e s s i t a t e d  d r iy in g  
d r a in w a y s  f r o m  a n  a c t iv e  s e c t io n  o f  
N o . 3  to  a  p i l la r e d  s e c t io n .  T o  d e -  
c r e a s e  th e  h e a d  a g a in s t  w h ic h  th e  
c o n n e c t io n  h o le  b e tw e e n  m in e s  h a d  
to  b e  d r iy e n ,  th e  S u l l iv a n  s h a f t  w a s  
f ir s t  p u n ip e d  to  th e  le v e l  o f  th e  t o p  
o f  th e  s e a m  ( a t  th e  s h a f t )  b y  a  
1 ,2 0 0 - g .p .m .  1 0 0 -h p .  P o m o n a  d e e p -  
w e ll  t u r b in ę  p u m p ,  t h u s  l e a v in g  a  
5 2 - f t .  h e a d  o f  w a t e r  to  b e  t a p p e d  
b y  th e  d r i l l in g  o p e r a t io n .

D r iy in g  o f  th e  d r a in w a y  h e a d in g s  
in  N o .  3  m in e  w a s  s p e e d e d  b y  th e  
u s e  o f  e h a in - a n d - f l ig h t  c o n v e v o r s .  A  
c r o s s -c o n n e c t io n  e n t r y  h e a d in g  w a s  
a im e d  a t  th e  1 0 - f t .  f a c e  o f  a  h e a d 
i n g  i n  th e  S u l l iy a n  m in e  w h ic h  h a d  
b e e n  d r iy e n  9 0  f t .  in t o  th e  r o c k  f a u l t .  
T h is  c r o s s -e o n n e c t io n  h e a d in g  o n  th e
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Fig . 2- -The seal and dam were constructed before ftnal cutting into the 
abandoned area through whieh the w ater drains.

N o .  3  s id e  w a s  d r iv e n  u n t i l  th e  c o a l  
t h ic k n e s s  h a d  d e c r e a s e d  to  2 0  in .  a n d  
t h a t  p o in t ,  w a s  c a le u la te d  to  b e  1 5 0  
f t .  f r o m  th e  f a c e  o f  th e  S u l l iv a n  
r o e k  h e a d in g .

A  *4-in . e o r e  d r i l l  w a s  u s e d  to  
m a k e  t h is  1 5 0 - f t .  e o n n e e t io n  a n d  th e  
w o r k  w a s  d o n e  b y  th e  H o f f m a n  B r o s .  
D r i l l i n g  C o . T h e  f ir s t  s t e p  w a s  to  
d r il l  a n  8 - in .  h o le  1 2  f t .  h o r iz o n t a l ly  
in t o  th e  c o a l  a n d  in t o  t h is  h o le  f o r  i t s  
f u l i  l e n g t h  c e m e n t  a  6 - in .  p ip ę  f i t te d  
w it h  a  g a t e  v a lv e  a t  th e  o u t e r  e n d . 
A  c o n e r e te -a r c h  d a m  a n e h o r e d  in to  
th e  r ib s  w a s  p la c e d  a c r o s s  th e  f a c e  
o f  th e  c o a l a s  a  s a f e t y  p r e c a u t io n  to  
h o łd  w a t e r  a n d  a n c h o r  th e  6 - in .  
p ip o .  D r i l l i n g  o f  th e  4 - in .  h o le  w a s  
d o n e  th r o u g h  th e  g a t e  v a lv e  a n d  p ip e .  
T h e  d r i l l  w a s  s ta r te d  a t  a n  a n g le  2  
p e r  c e n t  rtbove c a le u la te d  g r a d e .  C o a l  
w a s  e n c o u n t e r e d  f o r  o n ly  2 1  f t .  f r o m  
th e  f a c e  o f  th e  h e a d in g .  R o c k  p e r -  
s is t e d  f r o m  th e n  o n  a n d  d r i l l in g  w a s  
c o n t in u e d  to  a  t o t a l  d e p t h  o f  1 5 3  f t . .  
w h ie h  is  3  f t .  b e y o n d  th e  d is ta n c e  
c a le u la te d  to  e n  t e r  th e  S u l l iv a n  ro ck  
h e a d in g ,  y e t  n o  v o id  w a s  e n c o u n te r e d  
a n d  n o  w a t e r  w a s  ta p p e d .

Drillhole Missed Heading

A  r o u g h  c lie c k  o f  h o le  a l ig n m e n t  
in d ie a t e d  a  s l i g h t  d r o o p in g  h a d  ta k e n  
]> lace s o  i t  w a s  a s s u m e d  th a t th e  h o le  
h a d  h i t  u n d e r  th e  f lo o r  o f  th e  r o e k  
h e a d in g .  I t  w a s  p o s s ib le ,  h o w e v e r ,  
t h a t  th e  d e v ia t io n  w a s  s id e w is e  b e -  
c a u s e  th e  h o le  w a s  p la c e d  I S  in . o f f  
c e n te r , th u s  le a v in g  s p a c e  f o r  a  s e e -  
o n d  h o le ,  w h ie h ,  h o w e v e r ,  h a s  n o t  
b e e n  r e ą u ir e d .

S h o o t in g  th e  f a r  e n d  o f  th e  h o le  
p r o v e d  a n  e f f e c t iv e  m e a n s  o f  o p e n in g  
i t  to  th e  S u l l iv a n  h e a d in g ,  a n d  th e  
in i t i a l  w a te r  f lo w  th r o u g h  th e  6 - in .  
g a t e  v a lv e  w h e n  w id e  o p e n  w a s  S 5 0  
g .p .m .  T h e  f lo w  s t a r t e d  D e c .  1 5 ,  
1 9 3 7 ,  a n d  a s  o f  J a n .  2 0 ,  1 9 3 8 ,  th e  
l ie a d , a s  in d ie a t e d  a t  110 f lo w  b y  a  
g a g e  in s t a l l e d  b a c k  o f  t h e  g a t e  v a lv e ,  
h a d  d r o p p e d  f r o m  th e  in i t i a l  5 2  to  4 2  
f t .

T h e  s h o o t in g  w a s  d o n e  w it h  a  t o r 
p e d o  lo a d e d  w it h  s i s t y  l i  x  8 - in .  
s t ic k s  o f  6 0 -p e r -c e n t  d y n a m it e  p a c k e d  
in t o  th e  tu b e  w i t h o u t  b e in g  b r o k e n

u p . C o n s tr u c t io n  o f  th e  to r p e d o  is  
in d ie a t e d  in  F i g .  1 .  S o a p  w a s  u s e d  
a s  a  w a t e r  s e a l  a t  th e  e n d s  w h e r e  
th e  w o o d  p lu g s  j o in e d  th e  m e ta l  a n d  
a ls o  a r o u n d  th e  s h o o t in g  w ir e s .  F o r  
th e s e  w ir e s  N o .  1 2  r u b b e r -c o v e r e d  
d o u b le -b r a id  s o l id  c o p p e r  w a s  u s e d  
w it h  th e  e n d s  s e e u r e ly  a n e h o r e d  to  th e  
w o o d  p łu g  s o  t h a t  th e  to r p e d o  c o u ld  
b e  p u l l e d  o u t  b y  th e s e  w ir e s  i f  i t  
s h o w e d  a n y  t e n d e n c y  to  b in d  w h e n  
b e in g  in s e r t e d .

T h e  r e a r  p ł u g  w a s  d r il le d  to  f o r m  
a  s o e k e t  f o r  th e  4 - in .  s ta n d a r d  S tee l  
p i p e  w h ie h  w a s  u s e d  in  f o r c in g  l io m e  
th e  c h a r g e .  A  d u m m y  to r p e d o  o f  
w o o d  h a d  b e e n  t r ie d  in  th e  h o le  to  
a s s u r e  p r a c t i c a l ly  f r e e  p a s s a g e  o f  th e  
lo a d e d  to r p e d o .  C a p s  w e r e  p la c e d  
a t  t l i r e e  p o in t s  in  th e  le n g t h  o f  th e  
c h a r g e .  W a t e r  w a s  p o u r e d  in t o  th e  
h o le  to  a e t  a s  s te m m in g .

P r e v io u s  to  th e  d r i l l in g  o f  th e  4 - in .  
h o le  th e  j o b  o f  b r e a k in g  th e  n e w

d r a in w a y  h e a d in g  in t o  t l ie  p i l la r e d  
a n d  u n v e n t i la t e d  g o b  a r e a  o f  N o .  3  
a n d  e r e e t in g  a  s t o p p i n g  a n d  d a m  
w it h  w a t e r - s e a le d  d r a in s  h a d  b e e n  
c o m p le te d .  W h e n  2 - in .  p i l o t  l io le s  
s h o w e d  t h a t  o n ly  1 0  f t .  o f  c o a l  r e -  
m a in e d  b e tw e e n  th e  f a c e  a n d  th e  
a b a n d o n e d  a r e a ,  d r iv in g  w a s  s t o p p e d  
a n d  a  p e r m a n e n t  e o n e r e te  s e a l  e r e c te d  
4 0  f t .  b a e k  o f  th e  f a c e .  A s  in d i-  
c a te d  in  F i g .  2 , t h i s  s e a l ,  w h ie h  h a s  
a  m a n h o le  w it h  a  b o l t e d  s t e e l  c o v e r ,  
i s  f i t t e d  w i t h  t e n  6 - in .  w a t e r  p ip e s  
w it h  d is c h a r g e  e n d s  tu r n e d  u p  to  
m a in t a in  a  1 2 - in .  w a t e r  s e a l  a g a in s t  
p a s s a g e  o f  t h e  m in e  a t m o s p h e r e .  
A f t e r  th e  s e a l  h a d  b e e n  c o m p le te d ,  
m e n  u s in g  w o o d e n  w e d g e s  a n d  
w o o d e n  m a u ls  c u t  th r o u g h  th e  fin a ł  
e o a ł  b a r r ie r  to  a l ło w  p a s s a g e  o f  w a t e r  
to  th e  u n y e n t i la t c d  a r e a  th r o u g h  
w h ie h  i t  n o w  d r a in s .

D i s t a n c e  f r o m  S u l l iv a n  s h a f t  to  
t l i e  4 - in .  l io r iz o n t a l  d r a in  h o le  i s  1 0 ,-  
0 0 0  f t .  a n d  d is ta n c e  f r o m  t h is  h o le  
t o  th e  o u t s id e  d is c h a r g e  a t  a  e r o p  
o p e n in g  o f  th e  o ld  P i c k s h i n  m in e  is  
2 1 ,0 0 0  f t .  b y  w a y  o f  th e  d r a in a g e  
p a t h .  T o t a l  d is c h a r g e  f r o m  N o .  3  
a n d  th e  S u l l i r a n  m in e  to  t h i s  P ic k -  
s h in  o p e n in g  i s  2 ,0 0 0  g .p .m .

J .  W .  A i l s t o c k  i s  g e n e r a ł  s u p e r -  
in t e n d e n t  o f  th e  L i l ly b r o o k  C o a l C o ., 
a n d  T . T . R e e s ,  J r . ,  i s  s u p e r in t e n d e n t  
o f  t l i e  N o .  3  m in e .  T . I I .  W ie k h a m ,  
o f  B e c k le y ,  i s  p r e s id e n t  o f  th e  c o m 
p a n y ,  a n d  J .  A .  H u n t ,  a ls o  o f  B e c k 
le y ,  i s  v ic e - p r e s id e n t  a n d  g e n e r a ł  
m a n a g e r .

F ig . 3— Half-m ile section of the 31,000-ft. drainway whieh includes a 153-ft. 
horiiontal borehole through a fau lt in the barrier between the two mines.
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LOST DOLLARS FOUND
+ By Time-Study Analysis 

In Completely Mechanized Operations

T I M E  I S  M O N E Y  w h e n  in t e r -  
r a p t io n s  to  th e  f lo w  o f  c o a l  f r o m  
w o r k in g  f a c e  to  m a in - l in c  p a r t -  

in g s  r e d u c e  p r o d u c t io n  b e lo w  a  
r e a s o n a b ly  a t t a in e d  o p t im u m . T h is  
i s  t r u e  w h e th e r  o p e r a t io n s  a r o  o n  a  
h a n d - lo a d in g  o r  a  m e c h a n iz e d  b a s is .  
I n  th e  la t t e r  c a s e ,  h o w e v e r ,  c o n c e n -  
t r a t io n  o f  w o r k in g  p la c e s  m a k e s  id le  
m in u t e s  m u c h  m o r e  c o s t ly  b e c a u s e  
b o th  th e  n u m b e r  o f  m e n  p e r  lo a d in g  
c r e w  a n d  th e  t o n n a g e  p e r  m e c h a n iz e d  
u n i t  a r e  s o  m u c h  g r e a t e r .  E a c h  n o n -  
p r o d u c t iv e  m in u tę  i s  e a s i l y  c la s s if ie d  
a s  a v o id a b le  o r  n o t ,  b u t  o n ly  b y  a n 
a ly s i s  o f  c a r e f u l ly  r e c o r d e d  t im e  
s t u d ie s  c a n  c a u s e  a n d  e i f e c t  b e  a c -  
c u r a t e ly  d e te r m in e d  a n d  n e c e s s a r y  
c h a n g e s  m a d e  to  c o n y e r t  s u c h  lo s s e s  
in t o  p r o f it s .

A l t h o u g h  ą u a n t i t y  p r o d u c t io n  
p r o b a b ly  h a s  d e v e lo p e d  s u c h  s tu d ie s  
t o  a  g r e a t e r  d e g r e e  i n  m a n u f a c t u r in g  
p r o c e s s e s ,  th e  b a s ie  d o l la r  v a lu e  o f  
t im e - s t u d y  a n a ly s i s  i s  th e  s a m e  in  a l l  
i n d u s t r y .  M o d e r n  c o a l-m in e  m a n -  
a g e m e n t  h a s  r a p id l y  a p p l i e d  th is  
y a r d s t ic k  to  u n c o v e r  a n d  e l im in a te  
l o s s e s  w h e r e  m e c l ia n iz a t io n  h a s  b e e n  
a d o p t e d  to  lo w e r  c o s t s  a n d  m e c t  in -  
t e n s iv e  c o m p e t i t io n  in  r a p id l y  w id e n -  
in g  f u e l  m a r k e ts .

O n e  o f  th e  f ir s t  e o m p r e h e n s iv e  
s t u d ie s  o f  u n d e r g r o u n d  m a n a g e m e n t  
p r o b le m s  i n  b i t u m in o u s  m in e s ,  w h e r e  
d a y s ’ w o r k  i s  s h o w n  in  r e la t io n  to  
p r o d u c t iv e  a n d  id l e  t im e  in  t e n n s  o f  
m in u t e s  a n d  p e r e e n t a g e  o f  to t a l  s h i f t ,  
w a s  th e  S a n f o r d  E .  T h o m p s o n  r e p o r t  
m a d e  f o r  th e  U .  S .  C o a l C o m m is s io n  
in  1 9 2 3 .  T h a t  r e p o r t  d e c la r e d  t h a t  
“ th e  g e n e r a ł  s c h r m e  o f  h a n d l in g  
w o r k  u n d e r g r o u n d  i s  q u it e  u n ifo r m ,  
p e r h a p s  e v e n  r e m a r k a b ly  s o ;  in  f a c t ,  
a s  u n if o r m  a s  th a t  in  m a n y  o th e r  
la r g e  I n d u s tr ie s ,  a l t h o u g h  t h e  o p in io n  
o f  m a n y  m in in g  m e n  i s  to  th e  c o n -  
t r a r y .”  A  r e v ie w  o f  th e  s t u d y  a f t e r  
f i f t e e n  y e a r s  in  w h ie h  m a n y  c o a l-  
p r o a u c t io n  m e th o d s  h a v e  b e e n  r e v o -  

lu t io n iz e d  p r o v e s  t h a t  c e r t a i n  g e n e r a ł  
p r in c ip le s  o f  m a n a g e m e n t  th e n  in d i-

e a te d  a n d  r e c o m m e n d e d  a r o  o f  e v e n  
g r e a t e r  im p o r t a n c e  to d a y .

M in e  m e c h a n iz a t io n  h a s  b e e n  in  
p r o g r e s s  f r o m  th e  f ir s t  a p p l ic a t io n  o f  
s t e a m  to  p u m p in g  p r o b le m s , b u t  
n e v e r  i n  i t s  h is t o r y  h a v e  s u c h  c o s t  
r e d u e t io n s  b e e n  p o s s ib le  a s  w it h  th e  
in t r o d u c t io n  o f  m e c h a n ic a l- lo a d in g  
e ą u ip m e n t .  T h is  im p o r t a n t  d e v e lo p -  
m e n t  p e r m it s  th e  u s e  o f  h ig h ly  c o n -  
c e n tr a te d  m in in g  s y s te m s  w h ie h  r e -  
ą u ir e  a  c o n s t a n t  b a la n c in g  o f  a u x i l i -  
a r y  e ą u ip m e n t  e y c le s  a n d  m a n  p o w e r  
w it h  a l l  p r o d u c t io n  u n it s  to  g iv e  
r n a s im u m  e c o n o m ie  r e s u lt s .  C o o r d i-  
n a t io n  o f  m e n  a n d  m a c h in e s  c a n  b e  
a t t a in e d  o n ly  b y  d e ta i le d  a n a ly s i s  o f  
t im e - s t u d y  r e c o r d s .  f o l l o w e d  b y  a p 
p l i c a t io n  o f  c o r r e c t iv e  m e a s u r e s  f o r  
e l im in a t io n  o f  u n n e c e s s a r y  lo s s e s .

O p e r a t in g  c y e le s  a r e  d iv id e d  in t o  
th r e e  m a j o r  g r o u p in g s :  ( 1 )  F a c e  
p r e p a r a t io n ,  w h ie h  in c lu d e s  c u t t in g ,  
d r i l l in g  a n d  b la s t in g ;  ( 2 )  lo a d in g  
a n d  t r a n s p o r t a t i o n ; a n d  ( 3 )  th e  
c le a n - u p ,  t im b e r in g ,  t r a e k  o r  c o n -  
v e y o r  e x t e n s io n  a n d  a l l  o th e r  w o r k

Underground Management

In every industry certain organiza- 
tions have surpassed others in th e ’ slcill 
and in itia tive  with whieh they have 
handled their management problems. 
The developm ent of science and in
dustry, moreover, has proved con- 
clusively that certain  generał principles 
of management— principles recognized 
as fundamental only within the last 
few years— are of universal application 
in all industries. It is thus evident 
that it  is p ractica l and worth while to 
examine underground mine conditions 
both on the basis of the best man- 
aged mines and also in the light of 
the developments that have taken 
place in industry as a whole during 
the last fifteen years. The vital re la
tion of such deveiopments to har- 
monious labor relations lies in the 
elm ination o f causes of friction and 
the substitution of facts for opinions. 
— Sanford E . Thompson.

By WALTER M. DAKE
Research Manager, Coal Age

w h ie h  m u s t  b e  d o n e  b e f o r e  a g a in  
r e t u r n in g  to  th e  f ir s t  c y c le  o f  f a c e  
p r e p a r a t io n .

M o b i le  lo a d e r  c r e w s  r a n g ę  f r o m  
t w e lv e  to  e ig h t e e n  m e n  f o r  h ig h  p r o 
d u c t io n  m a c h in e s  in  th ic k  s e a m s  to  
f iv e  o r  s ix  m e n  f o r  s m a l i  u n i t s  in  
t h in  s e a m s  o r  u n d e r  a d v e r s e  m in in g  
c o n d i t io n s ;  th e  c o r r e c t  n u m b e r  r e -  
ą u ir e d  i n  e a c h  c a s e  i s  d e te r m in e d  p r i 
m a r i ly  b y  p l i y s ic a l  s e a m  c h a r a c t e r -  
i s t i c s ,  m in in g  m e th o d s  e m p lo y e d ,  a n d  
th e  t y p e  o f  a u x i l i a r y  e ą u ip m e n t  in  
r e la t io n  to  s h i f t  to n n a g e  o u t p u t  o f  
th e  v a r io u s  u n i t s  m a k in g  u p  th e  e o m -  
p le t e  in s t a l la t io n .

S o  m u c h  f o r  th e  o v e r - a l l  p ic t u r e .
W h e n  i t  c o m e s  to  s p e c i f ic  a n a ly s i s ,  

th e  d o l la r  a n d  t im e  r e s u lt s ,  o f  c o u r s e ,  
w i l l  v a r y  a t  e a c h  in d iv id u a l  m in e .  
N ą t u r a l  p l iy s ic a l  c o n d it io n s ,  e ą u i p 
m e n t  a n d  m e th o d s  e m p lo y e d  a n d  th e  
a c t u a l  r a t e s  o f  p a y  a l l  p l a y  a  p a r t .  
M o s t  im p o r t a n t  o f  a l l ,  p e r h a p s ,  in  
th e  a b i l i t y  to  a c h ie v e  a  f a i r l y  d e 
te r m in e d  o p t im u m  o u t p u t  i s  th e  a p t i -  
tu d e  o f  b o th  m a n a g e m e n t  a n d  m e n  
in  a d a p t in g  t h e m s e lv e s  to  th e  c o n d i
t io n s  im p o s e d  b y  m e c h a n iz a t io n .

P r o f i t  p o s s i b i l i t i e s  o f  t im e - s t u d y  
a n a ly s i s  c a n  b e  m a d e  m o s t  u n d e r -  
s ta n d a b le  b y  i l lu s t r a t io n s  d r a w n  f r o m  
c a s e  h is t o r ic s .  T h a t  m e th o d  o f  p r e s -  
e n t a t io n  h a s  b e e n  a d o p t e d  in  th e  
p a r a g r a p h s  w h ie h  f o l l o w .  T h e  d a t a  
u s e d  a r e  b a s e d  o n  a  c o m p o s i t e  o f  
a  n u m b e r  o f  s t u d ie s  o f  p r o p e r t ie s  
w h e r e  c o n d it io n s  h a v e  b e e n  c o m p a r -  
a b le  w i t h  th o s e  s e t  o u t  b e lo w . W h i l e  
in  a  n a r r o w  s e n s e  n o  o n e  o p e r a t io n  
i s  a n  e x a c t  d u p l ic a t e  o f  a n o t h e r ,  
th e  c o n d it io n s  a n d  r e s u l t s  h e r e  e ite d  
c a n  b e  a p p r o x im a t e d  in  a  n u m b e r  o f  
m in e s  e a s t  o f  th e  M is s i s s ip p i  R iv e r .

R a t e s  o f  p a y  p e r  u n i t  c r e w  r e -  
d u c e d  to  m o n e y  e x p e n d i t u r e  p e r  m in 
u t ę  f u m i s h  t h e  y a r d s t i e k  f o r  m e a s u r -  
i n g  th e  d o l la r  l o s s  d u e  to  a v o id a b le  
n o n - p r o d u c t iv e  t im e .  O b v io u s ly ,  th e
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h ig h e r  th e  b a s ie  r a t e s  th e  g r e a t e r  th e  
l o s s  w h e n  th e  f lo w  o f  p r o d u c t io n  i s  
in t e r r u p t e d .  I n  th e  e x a m p le s  u s e d  
in  t l i i s  a r t ic le  th e  p a r t ic u la r  r a te s  
o f  p a y  s e t  o u t  a r e  p u r p o s e ly  a  c o m -  
p r o m is e :  t h e y  r e p r e s e n t  n e i t h e r  th e  
h ig h e s t  n o r  th e  lo w e s t  in  e f le c t  in  th e  
a r e a  m e n t io n e d  i n  th e  p r c c e d in g  p a r a -  
g r a p h .  M a n a g e m e n t  w h ic h  s e e k s  to  
a p p l y  th e  m e th o d s  h e r e in  o u t l in e d ,  
t h e r e f o r e ,  m u s t  e o m p a r e  th e  p h y s ie a l  
a n d  o p e r a t in g  e o n d it io n s  d e s e r ib e d ,  
s u b s t i t u t e  i t s  a c tu a l  r a t e s  o f  p a y  f o r  
th o s e  h e r e  s h o w n  a n d  m a k e  th e  n e c e s 
s a r y  a d j u s t m e n t s  to  c o m p e n s a t e  f o r  
v a r ia t io n s  in  e o n d it io n s  a n d  r a te s .

T h is  p a r t ic u l a r  e o m p o s i t e  c a se  h is -  
t o r y  d e a ls  w i t h  a  m in e  w i t h  fa v o r a b le  
o p e r a t in g  e o n d it io n s ,  in c lu d in g  a  
g o o d  r o o f ,  m in in g  a  5 - f t .  s e a m  o f  
c o a l .  O u t p u t  a t  th e  t im e  i t  w a s  
d e c id e d  to  c h a n g e  f r o m  h a n d  to  
m e e h a n ic a l  lo a d in g  w a s  2 ,5 0 0  to n s  
p e r  s h i f t .  T h e  m in e  w a s  o p e r a t e d  o n  
th e  t r ip l e - m a in  d o u b le -e n tr y  p a n e l ,  
r o o m - a n d - p i l la r  s y s te m . T h is  s y s te m  
w a s  c o n t in u e d  w i t h  m e e h a n ic a l  lo a d 
in g .  I n  o r d e r  to  m a in t a in  th e  s a m e  
t o n n a g e  p e r  s h i f t ,  s t u d y  d is c lo s e d  
t h a t  i t  w o u ld  b e  n e c e s s a r y  to  o p e r a  te  
tw o  m o b i le - t y p e  lo a d in g  m a e h in e s  
in  n a r r o w  w o r k  a n d  f o u r  s u c h  m a -  
c h in e s  in  w id e  w o r k . , C r e w  m a k e - u p  
a n d  th e  a s s u m e d  r a t e s  o f  p a y  a r e  
g iv e n  in  T a b le s  I  a n d  I I .  T h is  s e t 
u p  e a l le d  f o r  th e  e m p lo y m e n t  o f  9 2  
m e n  to  d e l iv e r  th e  o u t p u t  to  th e  m a in -  
l in e  p a r t in g  a t  a  la b o r  e o s t  o f  $ 5 8 1 .3 8  
p e r  s h i f t — o r  $ 1 .3 S  p e r  m in u tę .

B a s e d  o n  th e  a v e r a g e  d is t r ib u t io n  
o f  s h i f t  t im e  f o r  m o b ile - lo a d e r  u n it s  
w o r k in g  in  g o o d  m in in g  e o n d it io n s  
a f t e r  p a r t ia l  c o o r d in a t io n  h a s  b e e n  
e ffe c te d , e s t im a t e s  o f  l o a d i n g  r a te s  
p e r  m in u tę  a n d  t im e  s a f e t y  f a c t o r s  
p r o j e c t e d  f o r  t h e  o p e r a t io n  o f  th e  
n a r r o w -  a n d  w id fc -w o r k  u n i t s  w e r e  
m a d e . T h e s e  e s t im a t e s  f o r  o p t im u m  
o p e r a t io n s  a r e  s h o w n  in  T a b le s  I I I  
a n d  I V ,  r e s p e c t iv e ly .  W i t h  2 3 ,2  p e r  
c e n t  (5 8 0  t o n s )  o f  th e  t o t a l  p r o 
d u c t io n  f r o m  t w o  u n i t  c r e w s  o n  d e -  
v c lo p m e n t  a n d  7 6 .8  p e r  c e n t  ( 1 ,9 2 0  
t o n s )  f r o m  f o u r  u n i t  c r e w s  o n  r o o m  
f a c e s ,  a n  a v e r a g e  o u t p u t  o f  a b o u t  
2 7 ^  to n s  p e r  m a n - s h i f t ,  a t  a  c o s t  o f  
$ 0 .2 3 2 3  p e r  to n ,  w a s  e x p e e t e d .

T w o  w e e k s  a f t e r  in s t a l la t io n ,  t im e  
s tu  d i e s  w e r e  m a d e  o n  o n e  w id e -w o r k  
m a c h in ę  f o r  f o u r  c o n s e c u t iv e  s h i f t s .  
T h e  i n i t i a l  t im e  s t u d ie s  ( T a b le  V )  
s h o w  t h a t  S 6 .4 3  p e r  c e n t  o f  t o t a l  
s h i f t  t im e , r e p r e s e n t in g  $ 9 2 .0 6  i n  d i-  
r e c t  p a y r o l l  c h a r g e s ,  w a s  s p e n t  in  
lo a d in g ,  c a r  c h a n g in g  a n d  m o v in g  
m a c h in ę  f r o m  f a c e  to  f a c e ,  w h i le  
1 3 .5 7  p e r  c e n t  o f  t h e  s h i f t ,  r e p r e s e n t -  
in f i  $ 1 4 .4 6 ,  i s  e l ia r g e a b le  to  t im e  lo s t  
w a i t in g  f o r  e m p t y  c a r s  a n d  to  la t e  
s t a r t s  a t  th e  f a c e .  O u t p u t  w a s  8  to n s  
l e s s  p e r  u n i t  c r e w  a n d  la b o r  c o s t  9 c .

m o r e  p e r  to n  th a n  h a d  b e e n  fo r e c a s t .
A t  f ir s t  g la n c e  t h is  b r e a k d o w n  

in d ic a t e s  t h a t  c o n v e r s io n  o f  u n n e c e s -  
s a r y  lo s t  t im e  in t o  p r o d u c t iv e  o p e r a 
t io n  w i l l  g iv e  a n  a d d it io n a l  5 7  m in -  
u t e s  f o r  lo a d in g ,  c a r  c h a n g e  a n d  m a 
c h in ę  m o v e s ,  o r  a b o u t  1 3  J m o r e  to n s  
lo a d e d  p e r  s h i f t  a t  t h e  t im e - s t u d y  
r a t io  s h o w n , f o r  a  t o t a l  p o s s ib le  o u t 
p u t  s t i l l  1 2 4  t o n s  b e lo w  th e  a v e r a g e  
u n i t  t o n n a g e  o r ig in a l ly  e s t im a te d .  
H o w e v e r ,  f u r t h e r  a n a ly s i s  d is c lo s e s  
t h a t  th e  a c t u a l  l o a d i n g  r a tę  i s  2 .0  t o n s  
p e r  m in u tę  r a t h e r  th a n  2 .5 ,  o r  2 0  p e r  
c e n t  l e s s  th a n  e s t im a t e d ;  th a t  c a r -  
r-.hange t im e  is  e s a c t l y  d o u b le  th a t  
o r ig in a l ly  f ig u r e d  a n d  t h a t  m a c h in ę  
m o v e s  f r o m  f a c e  to  fa c e  s h o w  2 0  
p e r  c e n t  m o r e  t im e  c o n s u m e d  th a n

T A B L E  I
N arro w  w ork 

C lassification
T o ta l co st 

N u m b er p e r  day
F o rem a n  (S8.00 p e r  d a y 1) . . . .  
C u tt in g  & d rilling  m en  ($6.86)
S ho tfire rs  ($6.86) .......................
L o a d er o p e ra to rs  ($6.86) .........
L o a d er helpers  ($6.00).............
M o to rm e n  ($ 6 .1 6 ).....................
B rak e m en  ($6 .00).......................
T ra c k  & T im b e rm a n  ($6 .00). 
F accm en  (laborers) $5 .76). . .

T o ta l .

ł*
4

12

54 .00 
2 7 .4 4

3 .4 3
6.86
6.00
6 .1 6
6.00

12.00 
5 .7 6

$ 77 .65

T A B L E  I I
W ide  w ork 

C lassification  
F o rem a n  ($8.00 p e r  d a y ) . . . .
C u tte rs  ($6.86) ............................  2
D rille rs  ($6.16^............................  I t
S ho tfire rs  (S6.86) ........................ 1
L o a d er o p e ra to rs  ($6.86) .........  1
L o a d er he lpers  ($6 .00).............  1
M o to rm e n  ($ 6 .1 6 ).....................  2
B rak em en  (S6.00)....................... 2
R e la y  (swing) m o to rm en

($6 .1 6 )........................................ h*
T ra ck m en  ($6 .00)....................... 2
T im b erm en  ($6 .0 0 )...................  2
F accm en  ( $ 5 .7 6 ) . . . . ................. 2

T o ta l cost 
N u m b er per d ay

T o t a l . 17

54 .00  
13 .72

6 .1 6
6.86
6.86
6.00

12 .32
12.00

3 .0 8
12.00
12.00
11 .52

$106.52

* O ne m a n  fo r  tw o  loaders.
■fPro r a ta  sh are  of to ta l  n um ber of m en  

em ployed  drilling .

T A B L E  I I I
P e r  cen t 

of sh ift
N arro w  W o rk  M in u te s  tim e

L oad ing , 1.5 to n s  p e r  m in u tę . 193 4 5 .9 5
C a r chang ing , 1.5 m in . p e r  c a r  90 21 .4 3
M o v in g  lo ad er, 5 m in . per

m o v e ............................................ 60 14 .29
S afe ty  fac to r, (d e lay s).............. 77 18 .33

T o ta l  sh ift t im e . 420 100 .00

T A B L E  IV
P e r  ce n t 

of sh ift
W id e  W ork  M in u te s  tim e

L oad ing , 2.5 to n s  p e r  m in u tę . 192 4 5 .7 2
C a r  chang ing . 1 m in . p e r  c a r . . 100 23 .81
M o v in g  loader, 4  m in . p e r

m o v e ............................................ 40 9 .5 2
S a fe ty  fac to r, (d e lay s ) .............. 88 2 0 .9 5

T o ta l  s h if t t im e . 420 100.00

T A B L E  V
A verage tim e  s h if t s t a r t e d .......................... 8 a . m*
A verage tim e  s h if t f in ished .........................  3  p. m«
A verage  to n s  p e r  c a r .....................................  4 .4
A verage ca rs  load ed  p e r  s h if t ....................  7 8 .0
A verage p ro d u c tio n  p e r  sh ift, to n s ........  3 4 3 .0

O p era tio n
L o a d in g . ...................
C a r  c h a n g e . . . . . . .
M o v in g  m a c h in ę . . 
C ars  n o t  a v a ila b le . 
L a te  s t a r t .................

M in u te s
172
156

35
27
30

P ercen - D ire o t 
ta g e  cost 
40 .9 5  $43.62  
3 7 .1 4  3 9 .5 6

8 .3 4  8.88
6 .4 3  6 .8 5
7 .1 4  7 .61

Total. 420 100 .00  $106 .52

i s  w a r r a n te d  b y  th e  d is ta n c e  c o v e r e d .
I n v e s t i g a t io n  o f  c u t t in g ,  d r i l l in g  

a n d  b la s t in g  p r a c t ic e s  r e v e a le d  th a t  
m a c h in ę  m e n  w e r e  n o t  o n ly  “ g r ip -  
p i n g ”  th e  c u t s  in t o  th e  r ib s  in  b o t li  
s u m p in g  a n d  p u l l - o u t  o p e r a t io n s  to  
g iv e  “ k e y e d ” r o o m  c o r n e r s  w h e n  
s h o th o le s  w e r e  p la c e d  to  f o l l o w  th e  
k e r f  b u t  a ls o  w e r e  p o in t in g  th e  c u t t e r  
b a r  to o  f a r  d o w n w a r d  to  c r e a te  a  
s t e p  f a c e ,  l o w e r  a t  th e  b a c k  th a n  a t  
th e  f r o n t  o f  th e  c u t ,  t e n d in g  to  f u r -  
t b e r  k e y  th e  f a c e  a n d  p r e v e n t  p r o p e r  
p r e p a r a t io n  f o r  r a p id  lo a d in g .

D r i l l e r s  w e r e  n o t  p la c in g  h o le s  
h o r iz o n t a l ly ,  d e m a n d e d  a f t e r  c a r e f u l  
e x p e r im e n t a t io n  h a d  p r o v e d  th e ir  
b e n e f it  o v e r  th e  u p w a r d  o r  d o w n w a r d  
a n g l i n g  h o le s  fo r m c -r ly  u s e d ,  a n d  th e  
b r e a k e r  s h o t ,  a d d e d  to  th e  u s u a l  n u m 
b e r  o f  r ib  a n d  t o p  s h o t s  a t  th e  c e n te r  
o f  e a c h  r o o m  f a c e  to  e n a b le  m a e h in e s  
to  w o r k  r a p id l y  to  th e  b a c k  o f  th e  
c u t ,  w a s  n o t  b e in g  p la c e d  h ig h  
e n o u g h  to  a c c o m p lis h  d e s ir e d  r e s u l t s .

E x c e s s iv e  t im e  in  c a r  c h a n g in g  
a n d  in  m o v in g  m a c h in ę  f r o m  f a c e  to  
f a c e  w a s  p a r t ly  a t t r ib u ta b le  to  la c k  
o f  c r e w  e x p e r i e n c e  i n  r a p id  lo a d - a n d -  
e m p t y  s h i f t i n g  a n d  in  m a n e u y e r in g  
t h e  m a c h in ę ,  a n d  to  th e  f a c t  t h a t  o n ly  
e v e r y  o t l i e r  e r o s s e u t  w a s  t r a e k e d  a t  
th e  e o m m e n c e m e n t  o f  o p e r a t io n s ,  
w it h  s o m e  s w i t e l i  in s t a l l a t io n s  s t i l l  
in e o m p le t e .  L a c k  o f  e m p t ie s  o n  
g a t h e n n g  p a r t in g  w a s  d u e  t o  in e ff i-  
c ie n t  d i s p a t c h in g .  C o m m u n ic a t io n  
s y s t e m s  w e r e  r e c o m m e n d e d  f o r  e a c h  
o p e r a t in g  s e c t io n ,  s o  t h a t  a n y  in t e r -  
r u p t io n  to  lo a d in g  c o u ld  b e  im m e d i-  
a t e ly  r e p o r t e d  a n d  c a r s  r o u te d  to  
o t h e r  p o in t s .  L o s t  t im e  s t a r t in g  
w o r k  a t  th e  f a c e  w a s  e a s i l y  r e c t i f ie d  
b y  in s t i t u t in g  u n it - c r e w  m a n - t r ip s  
e h e c k e d  in  b y  th e  s e c t io n  f o r e m a n .

T a b le  V I  s h o w s  a v e r a g e  o f  th r e e  
c o n s e c u t iv e - s h i f t  t im e  s t u d ie s  ta k e n  
o n  o n e  o f  th e  d e v e lo p in g  m a e h in e s .  
H e r e  f a c e  p r e p a r a t io n  w a s  g o o d  
e n o u g h  to  g iv e  a  l o a d i n g  r a t e  o f  1 .4  
t o n s  p e r  m in u tę ,  o n l y  0 .1  t o n  p e r  
m in u tę  l e s s  t h a n  e s t im a t e d .  C a r  
c h a n g e  b e h in d  th e  lo a d e r ,  h o w e v e r ,  
w a s  2 5  p e r  c e n t  s lo w e r  th a n  e x -  
p e e t e d .  T h is  w a s  t r a c e a b le  to  th e  
l i g l i t  t y p e  I o c o m o t iy e  u s e d  i n  e n t r y  
d e v e lo p m e n t ,  n e e e s s i t a t in g  t h r e e  tw o -  
c a r  t r ip s  to  lo a d  o u t  th e  c u t .  R e -  
p la c e m e n t  b y  a  lo c o m o t iv e  h e a v y  
e n o u g h  t o  h a n d le  t h r e e - c a r  t r ip s  c u t  
t r ip - e h a n g e  t im e  c n e - th ir d .

M a c h in ę  m o v e s  f r o m  p la c e  to  
p la c e  w e r e  s h o w n  e ą u a l  t o  t h e  e s t i -  
m a t e .  F a u l t y  d i s p a t c h in g ,  w i t h  c o n -  
s e q u e n t  la c k  o f  e m p t y  c a r s ,  e a l le d  
f o r  p la c in g  a d d it io n a l  lo a d e d  a n d  
e m p t y  s t o r a g e  p a r t in g s  n e a r  th e  
w o r k in g  p la c e s  in  e a c h  d e v e lo p in g  

s e c t io n  a n d  t h e  in s t a l l a t io n  o f  a d e -  
q u a t e  c o m m u n ic a t io n  s y s t e m s  f o r  r e -  
p o r t in g  s h o r t a g e  o r  m in e  c a r  s u r p lu s
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a t  g iv e n  p o in t s  a t  a n y  m o m e n t . T h e  
id le  t im e  o f  th e  d e v e lo p m e n t  c r e w  
e a u s e d  b y  c a r  s h o r t a g e  d u r in g  th e  
t h r e e  s h i f t s  s t u d ie d  c o s t  $ 4 6 .5 9 ,  o r  2 0  
p e r  c e n t  o f  t o t a l  p a y r o l l  c h a r g e  f o r  
th a t  p e r io d .  U n i t - c r e w  m a n - t r ip s  
a ls o  w e r e  p u t  in  c h a r g e  o f  th e  d e -  
y e lo p m e n t - s e c t io n  f o r e m a n  to  e l im i-  
n a t e  l o s t  t im e  a t  s t a r t  o f  e a c h  s h i f t .

W i t h  t im e - s t u d y  c r e w s  c o n t in u a l ly  
e m p lo y e d  in  r e c o r d in g  f o u r  to  e ig h t  
c o n s e c u t iv e  s h i f t s  p e r  u n i t ,  a n a ly z in g  
a v e r a g e  r e s u lt s  a n d  r e c o m m e n d in g  
n e c e s s a r y  e h a n g e s  i n  p r o c e d u r e  b e -  
f o r e  g o in g  o n  to  th e  n e s t  m a c h in ę ,  
tw o  s t a n d a r d  r e c o r d s  c o v e r in g  n a r -  
r o w -  a n d  w id e - w o r k  m a c h in e s  w e r e  
c o m p ile d  f o r  th e  f ir s t  s i x  m o n th s  o f  
m e c h a n ic a l  lo a d in g .  T a b le  V I I  i s  a n  
a y e r a g e  o f  1 0 8  t im e  s t u d ie s  o f  p r o -  
d u c t io n  m a c h in e s  r e s p o n s ib le  f o r  
a b o u t  7 4  p e r  c e n t  o f  d a i ly  o u t p u t .

T h is  c o m p o s i t e  s h o w s  lo a d in g ,  c a r  
c h a n g in g  a n d  m o v in g  m a c h in e s  f r o m  
f a c e  to  f a c e  a c c o m p lis h e d  in  6  p e r  
c e n t  l e s s  t im e  t h a n  o r ig in a l ly  e s t i -  
m a t e d ,  w i t h  a  t o t a l  t o n n a g e  o u t p u t  
o f  a b o u t  4  p e r  c e n t  l e s s  t h a n  o r ig i 
n a l l y  f ig u r e d .  A v o id a b le  d e la y s ,  
h o w e v e r ,  s h o w e d  a  c o r r e s p o n d in g  
p e r c e n t a g e  in e r e a s e  a n d  t o t a le d  a l-  
m o s t  1 0 9  m in u te s .

C la s s i f y in g  a v o id a b le  d e la y s  in t o  
th e  f iv e  g e n e r a ł  g r o u p in g s  in  T a b le  
V I I I  a n d  u s in g  th e  f a c t o r  o f  d ir e c t  
c o s t  g iv e n  f o r  e a c h  o p e r a t in g  p h a s e ,  
a c c r u e d  d o l la r  l o s s e s  s h o w n  f o r  th e  
1 0 8  s h i f t s  w e r e : f a c e s  n o t  p r e p a r e d ,  
$ 6 8 7 .9 6 ;  t r a n s p o r t a t io n ,  $ 1 ,1 7 2 .8 8 ;  
p o w e r ,  $ 3 0 6 .7 2 ;  s u p p l ie s ,  $ 1 9 2 .2 4 ;  
m a in te n a n c e ,  $ 6 1 8 .8 4 ;  t o t a l  $ 2 ,9 7 8 .6 4 .  
T h is  2 5 .8 9  p e r  c e n t  a v o id a b le  l o s t  
t im e  f o r  o n e  m a e ll in e  i n  1 0 8  s h i f t s  
in d ic a t e s  a  t o t a l  o f  $ 1 1 ,9 1 4 .5 6  f o r  
t h e  f o u r  w id e -w o r k  u n it s ,  o r  a  l i t t l e  
m o r e  th a n  1 1 1  lo s t  w o r k in g  s h i f t s .  
I n  o r d e r  to  r e a c h  d e f in it e  c o n c lu -  
s io n s  f o r  r e c o m m e n d a t io n s  o f  s p e c if ic  
c l ia n g e s  b e n e f i t in g  w id e - w o r k  u n it s ,  
a v o id a b le  l o s t  t im e  w a s  b r o k e n  d o w n *  
t o  th e  o r ig in a l  2 1  c a u s e s  o f  d e la y  
r e c o r d e d  in  th e  1 0 8  s tu d ie s ,  a s  s h o w n  
in  T a b le  V I I I .

A s  a p p r o x im a t e ly  7 8  p e r  c e n t  o f  
t h e  “ P r e p a r a t io n ”  lo s s e s  w e r e  d u e  
to  d e la y s  b y  c u t t e r s ,  d r i l le r s  a n d  s h o t-  
f ir e r s ,  w h i le  2 2  p e r  c e n t  w a s  e a u s e d  
b y  in c o m p le t e d  t r a c k la y in g  a n d  
t im b e r in g ,  a n d  a s  “ S u p p l i e s ” 1 a ls o  
c o n tr ib u te d  a  s m a l'  p r o p o r t io n  to  th e  
t o t a l ,  i t  w a s  r e c o m m e n d e d  t h a t  c u t -  
t in g ,  d r i l l in g  a n d  b la s t in g ,  a n d  th e  
d is t r ib u t io n  o f  s u p p l i e s  b e  d o n e  o n  
a  n igh fc  s h i f t .  T r a c k m e n  a n d  t im b e r -  
m e n  w e r e  to  b e  r e t a in e d  o n  th e  p r o -  
d u c t io n  s h i f t ,  t o  f o l l o w  im m e d ia te ly  
th e  l o a d in g - m a c h in e  c le a n - u p  o f  w id e  
f a c e s ,  w i t h  th e  n ig h t  c r e w  c o m p le t in g  
t r a c k  e x t e n s io n  a n d  a n y  t im b e r in g  
n e c e s s a r y  in  a n y  r o o m  lo a d e d  o u t  
j u s t  b e f o r e  th e  e n d  o f  t h e  d a y  s h i f t .

A verage  tim e  s h if t s t a r t e d ........................................................................................................................ 8 .10  a . m .
A v erage  tim e  s h if t fin ished ............................................................................ . ! ! ! ! ! ! ! ! ! ! ! ! ! ! ’. ! !  3.00  p! m!
A verago to n s  p e r c a r ..................................................................................................................................  4 .5
A verage ca rs  lo a d ed  p e r s h if t ....................................................................................................! ! . ! ! !  48
A verage p ro d u c tio n  p e r  sh ift, to n s .......................................................................................................  217

O p era tio n  M in u te s  P ercen tag e  D ireo t co s t
L o a d in g .....................................................................................................  155 3 0 .9 0  $28 .60
C a r  c h an g e ..............................................................................................  96 2 2 .8 6  17 .75
M o v in g  m a ch in ę ...................................................................................  45 10.71  8 .3 2
C ars  n o t av a ilab le ................................................................................  84 20!00 15! 53
L a te  s t a r t .................................................................................................  40 9 .5 3  7 .3 9

T o ta l .................................................................................................  420 100 .00  $77 .65

T A B L E  V II
A verage tim e  sh if t s ta r te d ........................................................................................................................ 7 .3 0  a. m*
A verage tim e  sh if t fin ished ......................................................................................................................  3 .00  p. m*
A verage to n s  p e r  c a r ..................................................................................................................................  4 .802
A verage cars load ed  p e r  s h if t .................................................................................................................. 96 .3 1 2
A verage p ro d u c tio n  p e r  sh ift, to n s .......................................................................................................  4 62 .500

O p era tio n  M in u te s  P e rcen tag e  D ire c t C o st
L o a d in g ..................................................................................................... 18 1 .3  4 3 .1 7  $4 5 .9 8
C a r  ch a n g e ..............................................................................................  8 6 .7  2 0 .6 4  2 1 .9 8
M o v in g  m a ch in ę ...................................................................................  4 3 .3  10 .3 0  10 .9 8
F aces n o t  p re p a re d  *............................................................................ 2 5 .1  5 .9 8  6 .3 7
T ra n sp o r ta tio n  *...................................................................................  4 2 .8  10 .1 9  10 .86
P o w er *...................................................................................................... 1 1 .2  2 .6 7  2 .8 4
S upplies * .................................................................................................  7 .0  1 .67  1 .78
M a in te n a n c e 5........................................................................................  2 2 .6  5 .3 8  5 .7 3

T o ta l ................................................................................................. 4 2 0 .0  100 .00  $106.52

J D elays d u e  to  cu ttin g , drilling, b lasting , tra ck  a n d  tim bering .
* D elay s d u e  to  w recks, d erailm en ts  an d  lack  of hau lag e  co ord ination .
* D elay s  d u e  to  n o  pow er, Iow voltage, cab le rep a irs  a n d  p o w er-d is trib u tio n  system .
< D e la y s  d u e  to  la c k  of supplies a t  faces a n d  su p p ly -d is tr ib u tin g  system .
‘D e la y s  d u e  to  m echan ical failures of all eąuipm ent*

T A B L E  V II I
Losses in d ica ted  p e r  sh ift, b y  108 

tim e  stu d ies
G eneral ---------------------------------*---------------------------------s

C lassification  M in u te s  P ercen tag e  D ire c t C o st
(1) F aces n o t p re p a re d ................................................................ 2 5 .1  5 .9 8  $6 .3 7
(2) T ra n sp o r ta tio n ........................................................................  4 2 .8  10 .1 9  10 .8 0
(3) P o w er..........................................................................................  1 1 .2  2 .6 7  2 .8 4
(4) S upp lie s ......................................................................................  7 .0  1 .6 7  1 .7 8
(5) M a in te n a n c e ............................................................................  2 2 .6  5 .3 8  5 .7 3

108 .7  2 5 .8 9  $ 2 7 .5 8

A verage delays p e r  sh if t
D e ta il , •--------------------*-------------------- *

O p era tio n  M in u te s  P ercen tag e  D ire c t C o s t
(1) P re p a ra t io n

D e la y  b y  c u t te r s ................................................................. 2 .1  .0050  $0 .5 3
D e la y  b y  d r il le rs ................................................................. 4 .6  .0110  1 .17
D e la y  b y  sh o tf ire rs ............................................................  1 3 .0  .0309  3 .3 0
D e la y  b y  tra c k m e n ............................................................ 4 .3  .0103  1 .09
D ela y  b y  tim b e rm e n .........................................................  1 .1  .0026  .2 8

(2) T ra n sp o r ta tio n
D elay  b y  m ain -line w recks.............................................  4 .7  .0111 1 .19
D elay  b y  d e ra ilm e n ts .......................................................  1 6 .0  .0381 4 .0 6
D ela y  b y  no  em p tie s .........................................................  1 6 .2  .0386  4 .1 1
D elay  b y  blocked  lo a d s .................................................... 5 .9  .0141 1 .50

(3) P ow er
D ela y  b y  pow er o ff............................................................ 1 .3  .0031 .33
D ela y  b y  Iow v o lta g e .......................................................  .9  .0022 .2 3
D e la y  b y  lo ad er ca b le ....................................................... 2 .2  .0052  .56
D ela y  b y  locom otive cab le .............................................. 6.8  .0162  1 .7 2

(4) Supplies
D elay  b y  la ck  of tim b e r................................................ 1 .2  .0029  .31
D ela y  b y  lack  of ra i ls ......................................................... 3 .0  .0071 .7 6
D ela y  b y  lack  of tie s ......................................................  2 .0  . 0048 . 51
D ela y  b y  la ck  of lu b ric an t................................................ .8  .0019  .20

(5) M ain ten an ce
D elay  b y  c u tte r  fa ilu re ....................................................  2 .5  . 0060 . 63
D ela y  b y  d rill fa i lu re ........................................................ 0 .7  .0016  .1 8
D e la y  b y  lo ad er fa i lu re ...................................................  0 .9  .0021 .2 3
D e la y  b y  locom otive fa ilu re ...........................................  1 8 .5  . 0441 4 .6 9

T o t a l ............................................................................... 108 .7  .2589  $2 7 .5 8

T A B L E  IX

A verage tim e  sh ift s t a r t e d ..................................................................................................................... 7 :30 a. m .
A verage tim e  sh if t f in ish e d ....................................................................................................................  3 :00  p. m .
A verage to n s  p e r  c a r ................................................................................................................................ 4 .7
A verage cars load ed  p e r  s h i f t ...............................................................................................................  69 .1 4 9
A v erag e  p ro d u c tio n  p e r  sh ift, t o n s ..................................................................................................... 325

O p era tio n  M in u te s  P ercen tag e  D ire c t cost
L o a d in g ....................................................................................................  2 1 2 .0  5 0 .4 8  $39 .19
C a r  ch an g e .............................................................................................. 110 .6  2 6 .3 3  2 0 .4 5
M o v in g  M ac h in ę .................................................................................  8 1 .2  1 9 .3 3  15.01
T ra n s p o r ta t io n 1...................................................................................  1 2 .0  2 .8 6
M isce llan eo u s2.....................................................................................  4 .2  1 .0 0  .7 8

T o ta l ................................................................................................  4 2 0 .0  100 .00  $77 .65

1 D e lay s  d u e  to  wrecks, d erailm en ts  and  la ck  of hau lag e  coord in a tio n .
~ D e la y s  due to  pow er, m echanical failures, e tc .
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A s  “ T r a n s p o r t a t io n ” 1 lo s s e s  a c -  
c o u n t e d  f o r  a  g r e a t e r  p e r e e n t a g e  o f  
a y o id a b le  d e la y s  th a n  a n y  o th e r  
o p e r a t in g  p r o c e d u r e ,  i t  w a s  r e c o m -  
m e n d e d  t h a t  a l l  m a in -h a u l  a n d  s e c -  
o n d a r y  tr a c k a g e  b e  r e a l ig n e d ,  
b r o u g h t  to  g a g e ,  b a l ia s t e d  a n d  th a t  
c u r v e  r a d i i  b e  l e n g t l ie n e d  a n d  p r o p -  
e r ly  b a n k e d  to  g iv e  h ig h - s p e e d  s e r v -  
i c e  w i t h o u t  d e r a ilr a e n ts .  W i t h  a n  
in d ic a t e d  lo s s  o f  $ 5 .2 5  p e r  m a c h in ę  
s h i f t  f o r  th e  t w o  i t e m s  o f  “ w r e c k s ” 1 
a n d  “ d e r a i lm e n t s ” ,1 a  t o t a l  a p p r o s i -  
m a t in g  $ 2 ,1 6 8 .0 0  w o u ld  b e  s a v e d  in  
d ir e c t  la b o r  e o s t  o f  th e  f o u r  w id e -  
w o r k  m a c h in ę  c r e w s  in  1 0 8  s h i f t s .  
U s i n g  th e  s a m e  m e th o d  o f  c a lc u -  
l a t io n ,  $ 2 ,4 2 3 .5 2  w a s  a v a i la b le  f o r  
le n g t h e n in g  a n d  r e lo c a t in g  m a in - l in e  
a n d  g a t h e r in g  p a r t in g s  e lo s e r  to  th e

1 Sec detailed elassifleation breakdown 
in Tubie VIII.

w o r k in g  t e r r i t o r ie s ,  to  e l im in a t e  
l o s s e s  d u e  to  la c k  o f  e m p t y  a n d  
b lo c k in g  b y  lo a d e d  m in e  c a rs .

A  c o m p le t e  s u r v e y  o f  th e  p o w e r -  
d is t r ib u t io n  s y s t e m  w a s  r e c o m m e n d e d  
to  e l im in a t e  th e  $ 2 4 1 .9 2  lo s s  d u e  to  
“ p o w e r  o ll'” 1 a n d  “ Io w  y o l t a g e ” , a n d  
th e  d o l la r  v a lu e  o f  in t e r r u p t e d  o p e r 
a t io n  f r o m  d a m a g e d  lo a d e r  a n d  lo e o -  
m o t iy e  c a b le s ,  a in o u n t in g  to  $ 9 8 4 .9 6  
in  s ix  m o n th s ,  w a s  c a r e f u l ly  p o in t e d  
o u t  t o  t h e  h e lp e r s  o n  b o t h  t y p e s  o f  
e ą u ip m e n t  t o  r e d u e e  t h e s e  t im e  a n d  
m a t e r ia ł  l o s s e s  to  th e  m in im u m .

W it h  in d ic a t e d  “ m a in te n a n c e ”  
lo s s e s  a p p r o x im a t in g  $ 2 ,4 7 5 .3 6  f o r  
th e  s ix  m o n th s ,  a n  in s p e c t io n  s e r v ic e  
w a s  r e c o m m e n d e d  s o  th a t  a l l  e ą u ip -  
m e n t  w o u ld  b e  t e s t e d  a n d  d a i ly  r e -  
p o r t s  f i le d  to  s h o w  c o n d it io n  o f  e a c h  
m e c h a n ic a l  u n it ,  t o  e l im in a te  f a i l u r e s  
d u r in g  o p e r a t in g  s h i f t  t im e  b y  s u b -  
s t i t u t i n g  r e p a ir e d  a n d  a d j u s t e d  u n i t s

b e f o r e  a c tu a l  b r e a k d o w n  o c c u r r e d .
D e v e lo p m e n t - m a c h in e  p e r f o r m a n c e  

i s  s h o w n  i n  T a b h - I X ,  m a d e  a s  a  
c o m p o s it e  o f  1 0 2  t im e  s t u d ie s  f o r  th e  
f ir s t  s i x  m o n th s  o f  m e c h a n ic a l  l o a d 
in g .  T lić  s t u d y  s h o w s  a n  a lm o s t  p e r -  
f e c t  p r o d u c t io n  c y c le ,  w i t h  o n ly  3 .8 6  
p e r  c e n t  o f  s h i f t  t im e  lo s t  b y  d e la y s .  
T h is  h ig h  e f f ic ie n c y  i s  d u e  to  th e  c o n -  
c e n t r a t io n  o f  w o r k in g  p la c e s  g iv e n  
b y  th e  t r ip l e - e n t r y  s y s t e m ,  w h e r e  
th r e e  h e a d in g  a n d  a t  l e a s t  tw o  c r o s s -  
c u t  f a c e s  a r e  a lw a y s  a v a i la b le  f o r  th e  
p r e p a r a t io n  a n d  lo a d i n g  c y c l e  o n  th e  
a d v a n c e ,  a n d  t w o  h e a d in g ,  tw o  c r o s s -  
c u t ,  a n d  tw o  r o o m -n e c k  f a c e s  a r e  
w o r k e d  in  p a n e l  d e y e lo p m e n t  b y  o n e  
m a c h in ę .  Y e t  e v e n  w i t h  a v o id a b le  
d e la y s  o f  l e s s  th a n  4  p e r  c e n t ,  th e  
y a lu e  o f  lo s t  t im e  f o r  t h e  1 0 2  r e -  
c o r d e d  d e y e lo p m e n t  s h i f t s  w a s  
$ 3 0 6 .0 0 ,  o r  $ 7 1 2 .0 0  f o r  th e  tw o  m a -  
c l i in e s .

CRUSHING AND LOADING
+ Facilitated by New Addition 

At Stirrat No. 19 Mine

F U R T H E R  e v id e n c e  o f  th e  in -  
c r e a s in g  d e m a n d  f o r  s m a li  c o a l  
i s  a f f o r d e d  b y  a  r e c e n t  in v e s t -  

m e n t  o f  $ 3 0 ,0 0 0  b y  th e  W e s t  "Wir
g i n i a  C o a l  &  C o k e  C o r p o r a t io n  to  
in s t a l l  5 0 0 - t o n s - p e r - h o u r  c r u s h in g  
a n d  f in e -e o a l l o a d i n g  f a e i l i t i e s  a t  i t s  
S t ir r a t  N o .  1 9  m in e , L o g a n  C o u n ty ,  
W e s t  Y ir g in ia .  T r a m p  ir o n  is  r e -  
m o v e d  b y  c h u t e  m a g n e t s  w it h  a u t o -  
m a t ic  d u m p in g — a  n e w  f e a t u r e .  T h is  
p la n t ,  o n e  o f  s ix  o p e r a t e d  b y  th e  
c o m p a n y  in  th a t  c o u n t y ,  lo a d s  3 ,8 0 0  
to  3 ,9 0 0  t o n s  in  s e y e n  l io u r s ;  a p p r o x -  
im a t e ly  S 5  p e r  c e n t  i s  h a n d  lo a d e d ,  
w it h  1 5  p e r  c e n t  f r o m  a  m e c h a n ic a l  
u n i t  c o n s i s t in g  o f  tw o  J o y  lo a d e r s ,  
c h a in  l l ig h t  e o n v e y o r s  a n d  a  m o th e r  
b e lt .  T h e  m in e  i s  in  th e  I s la n d  C r ee k  
s e a m .

P r io r  to  th e  r e c e n t  im p r o y e m e n t ,  
th e  t i p p l e  e ą u ip m e n t  c o n s is t e d  o f  
d o u b le -d e c k  g r a y i t y  s c r e e n s  a n d  tw o  
g r a t c - b a r - t y p e  r e s c r e e u in g  p ic k i n g  
t a b le - lo a d in g  b o o m s . N o r m a l lo a d in g  
c o n s is t e d  o f  lu m p ,  e g g  a n d  n u t - s la c k .  
G a s  c o a l  i s  p ic k e d  o u t  a n d  lo a d e d  
s e p a r a t e ly  a n d  lu m p s  to  w h ic h  b o n e

c o a l  c l in g s  a r e  d iv e r te d  f o r  u s e  a s  
f u e l  a t  th e  c e n t r a l  p o w e r  p la n t  n e ą r  
O m a r , f o u r  m il e s  a w a y .

T lie  o b j e c t  o f  th e  a d d it io n a l  e ą u ip 

m e n t  i s  to  r e d u c e  e i t l ie r  n u t  o r  e g g  
o r  b o th  to  s la c k  b y  p a s s i n g  th e  c o a l  
t h r o u g h  a  J e fE r e y  s in g le - r o l l  c r u s h e r  
w it h  s p e c ia l  t e e th  a n d  b r e a k e r  p la t e s .

This crushing and loading plant, designed to handle 500 tons per hour, inereases 
the sem ce  rangę of the N o . 19 tipple

58 C O A L  A G E  —  VoI.43, No.4



Two horizontal vibrating screens take out the undersize so it 
can bypass the crusher. The cross conveyor moves the oversize 

to the crusher chute

Reducing is done by" a 30-in.x5-ft. single-roll crusher with special 
teeth and segments, which handles either nut or egg or both, 

brought in from the main tipple

f o r k  w h ic h  d iv id e s  th e  d is c h a r g e  f r o m  
th e  4 8 - in .  b e l t .  A  s e c t io n  o f  th e  
w e a r  p la t e  j u s t  b e lo w  th e  lo w e r  m a g 
n e t  p o le  i s  a  h in g e d  d o o r  n o r m a l ly  
h e ld  c lo s c d  a g a in s t  g r a v i t y  b y  a  r o d  
a t t a c h e d  to  a  p iv o t e d  a u x i l ia r y  a r m a 
tu r o  a t  o n e  e n d  o f  th e  m a g n e t .  W h e n  
c u r r e n t  i s  a p p l ie d  to  th e  m a g n e t ,  
t h is  a r m a tu r ę  c lo s e s  th e  d o o r ;  a t  th e  
e n d  o f  th e  s h a f t ,  w h e n  th e  p o w e r  
i s  c u t  o f f ,  o r  i f  th e r e  i s  a  p o w e r  in -  
t e r r u p t io n ,  th e  d o o r  o p e n s  b y  g r a v i t y  
a n d  d r o p s  a n y  c o l le c t e d  ir o n  o r  s t e e l  
o u t  o n  t h e  f lo o r . M a g n e t s  o p c r a tc  
011 7 2  v o l t s  d .c . f u r n is h e d  b y  tw o  
1 1 0 - v o l t  c o p p e r - o x id e  r e c t i f ie r s  e a c h  
r a t e d  a t  3 .2  a m p . B o t h  m a g n e t s  a n d  
r e c t i f ie r s  w e r e  s u p p l ie d  b y  D in g s  
M a g n e t ic  S e p a r a t o r  C o.

A l l  f iv e  p l a n t  m o to r s  o p e r a te  o n  
2 2 0  yoIIs a .c .  T h e  m a in  b e lt  i s  d r iv e n  
b y  a n  A l l i s - C h a lm e r s  2 5 -h p .  T y p e  
A R  1 ,7 5 0 - r .p .m .  s q u ir r e l -c a g e  m o to r  
m o u n te d  o n  a  F a l k  “ M o to r e d u c e r ”  
( 1 ,7 5 0 - 5 7 .7 - r .p .m .) ,  w h ic h  in  t u r n  is  
c o n n e c te d  b y  r o l l e r  c h a in  to  th e  h e a d -  
s h a f t  s p r o c k e t .  T h e  w o u n d -r o to r  
c r u s h e r  m o t o r  (G e n e r a l  E le c t r ic ,  
1 2 5  h p . ,  9 0 0  r .p .m .)  d r iv e s  th e  c r u s h 
e r  th r o u g h  a  T e x - r o p e  r e d u c t io n  c o n -  
s i s t i n g  o f  t h ir t e e n  Y -b e lt s  l i  in .  w id e .  
T h e  s h o r t  s c r a p e r  c o n v e y o r  i s  d r iv e n ,  
t h r o u g h  a  g e a r  r e d u c e r  a n d  c h a in , b y  
a  W a g n e r  h ig h - to r q u e  m o to r .

E a c h  “ L o - H e a d ”  s c r e e n  i s  d r iv e n  
b y  a n  A l l i s - C h a lm e r s  1 0 -h p .  T y p e  
A R T  l in e s t a r t  in d u e t io n  m o to r , d o u -  
b le -c a g e ,  1 ,7 4 0  r .p .m . T h e s e  m o t o r s  
a r e  h u n g  ( r i g i d l y )  f r o m  th e  s t e e l  o f  
th e  b u i ld in g  s t r u c tu r e  a n d  a r e  c o n 
n e c te d  to  th e  v ib r a t o r  u n it s  b y  T e x -  
r o p e s .  T h e  s c r e e n s  th e m s e lr e s ,  to  
w h ic h  th e  y ib r a t i n g  u n it s  a r e  r ig id ly  
a t t a c h e d ,  a r e  s u p p o r t e d  e n t ir e ly  b y  
w ir e  r o p c s ,  w h ic h  a r e  e f f e c t iv e  in  
i s o la t in g  th e  v ib r a t io n  fr o m  th e  s t r u c 
tu r e . A  w e ig h t  i s  c la m p e d  to  e a eh  
w ir e - r o p e  h a n g e r  a t  a  p o in t  w h e r e

it  w i l l  s u p p r e s s  y ib r a t io n  o f  th e  
r o p c  i t s e l f .

I d le r s ,  h a n g e r s  a n d  p u l le y s  011 th e  
m a in  b e lt  a r e  W e b s t e r  e ą u ip m e n t .  
T h e  4 8 - in .  C in c in n a t i  R u b b e r  b e l t  i s  
5 - p ly  2 8 -o z . d u c k  w it h  J - in .  r u b b e r  
o n  th e  c a r r y in g  s id e  a n d  A - i  11. r u b 
b e r  o n  th e  p u l l e y  s id e .  K a n a w h a  
M a n u f a c t u r in g  C o . f a b r ic a t e d  th e  
s t e e l  f o r  th e  s t r u c t u r e  a n d  c h u t e s ;  
e r e c t io n  w a s  h a n d le d  b y  th e  c o a l  c o m -  
p a n y .

Two chute magnets remove tram p iron 
from the feed to the two horizontal 
screens. In the top view , power is on the 
magnets and the autom atic doors, A , are 
closed. Bottom view shows doors open 

afte r power had been cut off

D im e n s io n s  o f  th e  r o l i  a r e :  d ia m e te r ,  
3 0  in . ,  l e n g th ,  5  f t .  C r u s h e r  a n d  
a u s i l i a r y  e ą u ip m e n t  a r e  h o u s e d  in  
a  2 6 x 3 2 - f t .  th r e e - f lo o r  s t e e l  b u i ld in g  
to  w h ic h  th e  f e e d  f r o m  th e  t ip p le  
i s  e le v a t e d  b y  a  4 8 - in .  b e lt  011 9 0 - f t .  
p u l l e y  e e n te r s  in c l in e d  2 0  d e g .

T w o  5 x l 4 - f t .  A l l i s - C h a lm e r s  “ L o -  
H e a d ”  h o r iz o n t a l  y ib r a t i n g  s c r e e n s  
f it te d  w it h  l ł x 2 - i n .  L u d lo w - S a y lo r  
w ir e  c lo th  o p e r a t e  in  p a r a l le l  to

The magnets are in the forlt of the divid- 
ing chutes below the belt-conveyor dis

charge

r c m o y e  th e  f in e s ,  w h ic h  b y p a s s  th e  
c r u s h e r  a n d  j o in  th e  c r u s h e d  p r o d u c t  
i n  th e  lo a d in g  c h u t e  b e lo w .  
A  s h o r t  s c r a p e r  c o n v e y o r  i s  u s e d  to  
m o v e  th e  o y e r s iz e  d is c h a r g e d  f r o m  
o n e  o f  th e  s c r e e n s  to  th e  c r u s h e r  
f e e d  c h u t e ,  w h ic h  i s  d ir e c t ly  b e lo w  
th e  d is c h a r g e  o f  th e  o th e r  s c r e e n .

T h e  m a g n e t s  h a v e  p o le  p ie c c s  
f o r m in g  p a r t  o f  th e  b o t to m  w e a r  
p la t e  o f  th e  c h u t e .  O n e  m a g n e t  i s  
in s t a l l e d  i n  e a c h  o f  th e  t w o  c h u t e s  
( 2 2  in .  w id e )  le a d in g  to  th e  h o r iz o n 
t a l  s c r e e n s .  T h e  lo c a t io n  i s  in  th e
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J N o t e s . . .  F R O M

A C R O S S  THE S E A

BY SPRFTOKG m ra c tio n , accidents 
havc befsn dccraased in  th e  Barnsley 

sf.4i.TT. of the X orlh  of Fnghtnd, dpclares 
the K inth Progress 35«p«rt of tbe Sute 
W orking of M iw s Coromittce, awtitled 
'-Falls of G ronnd on Mccha-nisod Fa-ees in 
the B am slry  SeaTO”-—a repowi of m ining 
practaw  -and -Mcident a t sre Tepwsent*- 
tive  w illifrifs <vt-ending over i  -period of 
twplve years.

A collicrr where th e  w a l w as loafled 
hy h&nd in to  cars a t  th e  coal iace re- 
ihiwuł accidents from  falls a t  the face 
from « U S  in 1025-29 to  3&S5 in 1SS3-36 
per 105,000 coal-face sh ifts  w ithou t radi- 
ća1, change in  metbod of -working or Tooi 
sitpport h u t w ith  an  increase in Tatę of 
face advanpe eonswjnent on th e  cl osin c 
of sections of the m ine and  on rcducing 
tlie to ta l leng th  of face opcn. AL faees 
hsve been kcpt s tra igh t. Spaces befween 
packw alls a re  -narrower and spaces be- 
tween props w ider th a n  in other mine? 
inspeeted, łsut h igh standards a re  main- 
tttined.

In  another collicty  *lst> w ith  hand  load- 
ing  in to  cars. faees have heen stra igh t- 
ened. m ade of dpfinite length , m aintained 
a t  45 deg. to  tlie  m ain  clea-t and ad- 
^aneed a t  three r.imes th e  speed eon- 
sidered advant»geous in  1 025-20. Paek- 
ing  and tim bering m ethods l i t r e  heen 
rerised  and close aitcitiaon "has heen g;ver. 
to  worktnanlike operation. Aceidents havp 
fallen nt the coal iace p e r 1 00 ,000  shift? 
irom SC .fi-; in the 1925-29 period to  45A3 
dirrinp ISS3-36.

'Fan- eoiWĘynrs, by increasing Tai.es of 
advance and by  compelling th e  use of 
s tra igh ; faees and the ■ęystemKtic use oi 
•props and pacfcs. ac.tnally enforce sonie 
o f the first principles of **Je working. 
deelares th e  Tepnrt. In  a  th ird  colliary, 
sUbsMjuerit to the 1025-29 period, tlie  
sighificant ieatures have been the roain- 
tenaneo of -straight faees a t  45 deg. to  
the m ain eleat. th e  usc of eveuly spaced 
Steel props at m inim um  intervate an all 
faees. and -strict supervision of paeking. 
Tbese praetiees resulfced in  a 50 per cent 
in.-rpfisc in  ła to  of face &dvanee during 
3$30-3S, w hieh Tras aeeompanied l>y a 
Inrge Tednetinn in aceidents from falls at 
the coal face. When. in 1933. Jjm« eon- 
vcjm«s were- introduced these praetices 
w *p  Tisrorously niaińtained. and «  snifcse- 
que!it incT«vsc im -ate  o; adviinee tn nhout 
400 ;y«. per :ye*cr wxs aeeom panisd b y  a  
ftrrfher red uetion  in  aceiden ts from  io lls . 
In 1925-2 !> sueh ace iden ts num hered -SG.15 
a n d  i n '39.vS-STi only SSiiT.

3n a  fourth  mine. all fiilly de^eloped 
fnces during 10SS-2 P were m aintshteŚ a t  
20  to  30 deg. ~w th e  main eleat aitd Trere 
sdYnneed -slrwcly w ith -gjn.es ft. apart 
and distances between paekve»]}s uf T5 ft. 
Ija te  ir, jSS-i, roiiTeynrs trere instalied on 
faees m aintained a t ahfiut 25  deg. "to th e  
{‘leat. and -steel props and « tn p  packing. 
w iti: d is tancts h e tw en  pai^rwalis from

SS to  3 fi ft., -tt-erc introdneed, trat the 
roof is  -not eontrolled -with entire saecess 
liecanse of fre^nent patehes of lutrd coal 
-whiei, heing difEenlt to  Temore hy hand. 
interfered -with the tim e schednle. R atę 
of advanee is only f>0 per cent as fa s t as 
in  th e  -previous mine and only 2 0  per cent 
irreater th an  th a t  in  tlie sccond mine. A t 
i his mine, coal~fa.ee aecidents per 100,000 
eoaj-fa.ee shirts itfll from 6620 in  ]025-29 
to  56.44 in  193S-36.

A t a fifth mine, th e  “'buttoek system" 
was in nse. in -whieh the coal is  a.ttacked 
Tiot directly  a ll along th e  face hnt by 
m aking an  offset a t  one end of the face 
and advanci-nc i t  l>y successive cuts across 
the en tire  leng th  of th e  -working- The 
advance of th e  face was only ISO it .  per 
ycar. In  the 1030-32 period th is  -was 
ałiandoned lo r  th e  direct advance of the 
face, whic.h advance accordingly 3onbled. 
Wood p rops and  crossbars -were Teplaeed 
iiy ste.o.1 p rops and hardwood caps, -with 
a  reduetion  in  accidents of 2 0  per cent. 
Wher. face conreyors were instalied in 
1033. th e  face line -was ehanged irom  2 6 J 
te  45 deg. to  th e  clejj.t and tlie  ra tę  oi 
advance from 300 to  l.ItSO f t .  p er year, 
H ere also  was lia rd  coal. and th e  cutting 
machines. -whieh also -were introdneed. in- 
sured th e  daily  advanee oi tlie  iaee. A 
iu r th e r  reduetion of 2 0  p e r cent in  ac- 
cident fa lls  resu ltec  from th is  ruieehaniza- 
xion. but whetlier irom  introduction of 
conveyor or cu tting  machinę, or both. is  
not elear. Accidents on th e  sanie hasis 
as a.t th e  other mines ie ll irom SS.OO to  
4T.S2.

I n  yet a  s is th  mine, accidents a t  The 
ccal face w ere redneed 27 per cent in th e  
pjiriod 1930-32, though -working, paeking 
and tim bering  reinained sul>staiitially un- 
changed. I n  1933. mechanization -vrith coal 
eu tters and face  conveyors was in tro 
dneed. and aceidents inereased. btrt eoal- 
faee aceidents p e r  100.000  coal-face sliifts 
drojroed from  0S.S5 in  1925-2S to  59.11 
in 3933-30.

T rom  "this repoTt one gathers th a t the 
current opinion th a t  there is a  definite 
Tempo oi advanee su ited  io r erery  -work- 
ing is n oi iustified by Harnśiey-seam ex- 
perience and th a t sipeed ni advanre, such 
as  i t  is, nowhere over 1 2 0 0  f t .  p e r ytsir. 
is aeenmpanied by g rea ter safety. Idechan- 
izatior. in  a ll Tłut one m ine brought lower 
accident freonenoy per man-shift. In  «tmi- 
m ation of "the report th e  atrthors s k t :  
"‘3t mny be Teasonably coneluded -that 
th e  distance a  face in the UanisleT seam 
is advanced p e r year is subsid iarr to  
o ther fac.tors in  accident ra te s ; io r  <:\- 
aniple, system atic paeking and thnber- 
ing."

I t  will be seen th a t th is  entuparison 
U based on man-shifts. hut it rointft- 
only to  falls and not to  all elasses oi 
arcidents and includes only accidents 
causing a  loss hf tim e of m orę than  three 
days. Accident Tatios per 100.01*0 tons

decreased less in  one non-mecha.nized mine 
th an  per 100,000 m an-shifts and in  t"wo 
mechanized mines decreased morę.

W ILL  SOAP be made from coal! 
German chemists, declares Ircm and 

C oal T ra d c s  R e r ic ic , oi London, are said 
to  hare  snceeeded in m annfacturing, from 
oołI, technical ia ts  and nltim ately soap and 
Inhricating fa t ;  detalls of the process are 
no t kno-tm. H owerer, i t  appears to  consist 
in  isolaling an acid from coal, whieh is 
then eonrerted in to  a technical fa t. A fae- 
to ry  a t  Witfcen, Germany, is planned by 
Henkel and Persil interests, whieh havc 
nndertaken m ost o i the researeh. The firm 
name w ill he ih e  Fettsan re  G.m.h.H.

i  X C R EA SED  yields of oil from pit-ch a rt 
I  ohtained -when th e  la tte r  is hlown -with 
superheated steam  instead of a ir, according 
to  G- Priifer, in Tcchnisćkc iTiticilunger, 
K r u p p .  This inereases th e  oil prodnet C 
per cent. Korddentsche Kohlen- nnd 
Cokes-Werke A.-G. in  the early p a r t  oi 
1935 introdneed a new eontinnons tnhe- 
oven process of ta r  distiTllation to  refine the 
ta r  from its  cote OTens for -use in  its 
b riąnet p lan t, ineorporating th is feature.

O IL  m ay be made from coal a t  pres- 
sures no higher than  atmosplieric 

stat.es Iron and Coal Tradcs Bcthctt. Coal 
is gronnd. then m iied  w ith  ahont h a li its 
-weight oi o il from prerious rnns and re- 
to rted  a t  ahont 1,112 deg. F . P a r t  oi thf 
oil Tesnlting irom  distiBation is passed 
throngh a eatalyzer a t  atmospherie pres- 
sure, -where it. is  conrerted in to  a  cmd{ 
oil; th e  -uneonTerted portion  is  nsed in 
suteeouent eharges. This type oi carhoniz- 
ation is said to  m ake an improved coke 
w ith  its  ro la tile  m a tte r and  hardness con- 
tro llahle w ithin -wide lim its.

Oil yield -raries aecoTding to  th e  coal 
ttsed, hut w ith th e  catalyst more oil is  pro- 
duced th an  w ith  dry low-temperatnre dis- 
ti lla ti on. This fact was determined in  s 
sm ali esperim ental p lan t a t  D artio rd  
England, hy Messrs. Catalysts, L td.. w-hieh 
proposes to  erect a  f  ull-size p lan t to  carho 
nize 220 tons daily. The catalyst is  said 
to  have a long life and to  he Teadiły and 
eheaplr rerjvi£ed. LSttle flne coke is  p ro  
dneed, and only oil Irom  the process -will 
be nsed m  th e  operation of th e  plan t. From
2 .000 Ib. of coal w ill be ohtained. i t  is 
honed, 15,500 Ih. oi smokeless fnel, 10.7 
U . S. gal. oi oil. 2.4 n .  S. gal. oi cresylic 
acid and ahont 3.730 cu.Tt. of gas.

P  ETROLECM w ill be prodneed ahroać 
t  a fter ali U nited  S tates resonrees have 
Iteen pumped dry. thongh The oil shales 
w ill lengthen the petróleum  industry  oi 
th is country. Aeeording to  I r a n  Gubkin 
rice-president. linssian  Academy oi 
Sciences, speaking a t the opening session 
ot th e  In ternational Geological Congress 
łtpld a t Moscow, TT.S.S.TL, .luly 2 1 . at 
whieh Pli:! ;- S. Sm ith. U nited S ta tes Geo- 
logiea! Survey. presided. the world re s e rw  
oi oil are 7.799.072,000 short tons. Proved 
reservps in the Sovie; T nion  the iormei 
(^stimated a t  4.273,060.000 tons w ith pos- 
sihly an ultim ate supply oi 7 .O2SJiG7 .fl0 f 
tons. Those oi the t  nited S tates hp t-sti- 
mated as 1.935.9S9.000 tons. Froved 
world Teserres were: Furope. 4.427.000.-
000 tmis: X orth  and S ou th  America.

•2.352.001.000 Tons; A sia. S47.077.000 to n s : 
A ustralia. 15S292.000 tons-. and Africa. 
3.637,00(1 tons.
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Assuming American oil to have a spe- 
cific grayity  of 0.88  (bascd 011 tive un- 
weighted analyses tliat, while chosen over 
widely separated areas, may not be wholly 
representative), tlie average welght per 
barrel is 308.09 lb. The American reserve 
therefore would be 12,5GS,082,800 bbl. The 
U. S. Geological Survey estimated in 1934 
th a t the oil in the ground of the United 
States totaled 13,000,000,000 bbl., and a 
committee of the American Petroleum In- 
s titu te  on Jan . 1, 1937, pu t the reserve 
a t  y irtually  the same figurę. (The figurcs 
would be identical if tlie specific grayity

On the
ENGINEERS

BOOK
SHELF

Geology of the Anthracite Ridge Coal Dis- 
trict, Alaska, by G. A. Waring. U. S. 
Geological Surcey. Bulletin 861, 57 pp., 
w ith  pocket m aps; paper. Price 70c.

W ith 24- and 34-ft. beds of anthracite 
and sem i-anthracite (clean-coal measure- 
m ent) ayailable in th is district, th is re
port may seem likely to s ta r t a  stampede 
of would-be operators, but the beds are 
folded, faulted, much shattered, inter- 
bedded w ith bone and shale, sp lit by in- 
trusions of igneous rock and confined to 
an area half a  mile by a quarter of a 
mile, set high above the riyer bed (the 
M atanuska). Much deadwork would be 
necessary to obtain the 750,000 tons of 
hard coal ayailable. Dikes and sills have 
carbonized th is Eocene coal. The d is tric t 
“probably contains seyeral million tons 
of bituminous coal.”

Technology and the Minerał Industries, 
by F. G. Tryon, K . C. Ueald, T. T. 
Read, G. S . Rice and Oliver Botcles. 
63 pp., ~xl0 in .; paper.

This publication is p a r t of the National 
Research Project on “Reemployment Op- 
portunities and Recent Changes in In 
dustries Techniques” and was w ritten  in 
cooperation w ith the U. S. Bureau of 
Mines, which, w ith  the Work3 Progress 
A dm inistration, N ational Research P ro j
ect, publishes the pamphlet. I t  shows 
th a t th e  ayerage depth of anthracite 
mines increaaed from about 205 ft. in 
1870 to  about 425 ft. in 1930 and the 
ayerage depth of Illinois mines from about 
175 ft. in 1882 to  about 350 ft. in 1934; 
also th a t  the ayerage thickness of the 
an thracite  mined wa3 about 13 ft. 9 in. 
in 1870 and only about 6 ft. 4 in. in 1930. 
This, i t  declares, ahows the technological 
progrela in the labor of extracting coal 
is counterbalanced in greater or lesser 
degree by incTeased depth and decreased 
coal thickness,

In so far as the yolnme concerns coal.

were taken a t  0.91). Oil shale in tlie 
Rocky M ountain States will give another 
92,00*0,000,000 bbl., dcclared A. C. Field- 
ner, addrcssing the American Society for 
Testing M aterials, June 28 of this year, 
making about 105,000,000,000 bbl., which 
dwarfs the figurę for the Soyiet Union. 
In  both countries therc doubtless are oil 
shales in the coal mcasures; certainly 
tliere are in the United States, and both 
countries in necd can draw on coal iteelf.

R eąuests fo r  U. X. Hurr.au o f Mines 
publicatlons should be ten t to Super
in ten d en t o) Documents, Q ovem m cnt 
P rin tin g  Office, W ashington, D. C., ac- 
companied bu cath or m oney order; 
stam ps and personel chechs no t ac- 
cepted. W here no price is appended in 
the  noticc o f a  publication of the  U. S. 
Bureau o j M ines, applicatlon should be 
directed to tha t Jlureau. Orders fo r  
other boohs and pam phlets reviewed in 
th is departm ent should be addressed to 
th e  ind ividua l publishers, as shoicn, 
ichose nam e and address in each case is 
in the revieie notice.

F. G. Tryon contributes “Technology in 
Coal Mining,” and G. S. Rice, “Tech
nology and Mine Safety,” with the first 
discussing “Social Effects of Pending 
Technologie Change.”

Microdetermination of Carbon and Hydro- 
gen in Compounds Containing Arsenie, 
Antim ony, Tin, B ism uth and Phos- 
phorus, by F. C. Silbert and W . R. 
K im er. Contribution {3, 6 pp.

The Polymeric Character of a Bituminous 
Coal, by TI. C. Howard. Contribution 
■'ii, 10 pp.

Mellitic Acid From Coals, Cokes and 
Graphites, by B. Juettner. Contribution 
5, 12 pp.

Aromatization of Cellulose by Beat, by 
R. C. S m itk  and H. C. Iloicard. Con
tribution -j6, 6 pp.

O iidation of a. Pittsburgh Seam B itum i
nous Coal and Low-Temperature Coke 
by A lkaline Permanganate by B. J u e tt
ner, R. C. Sm ith  and U. C. Hoicard. 
Contribution -}7, 13 pp.

The Chemical Constitution of a B itum i
nous Coal as Retealed by Its  Sydro- 
genation Products, by B . 8 . Biggs and 
J . F. Weiler. Contribution ĄS, 7 pp. 

Home Factars Affecting Combustion in 
Fuel Beds, by M. A . Mayers. Contri
bution 49, 18 pp.
AU these are 6xS\-in . paper-cover book- 

lets issued by and recording the studies 
and results o f the Coal Research. Labora- 
tory of the Camegie Instiłu te  o f Tech
nology.

Layers of platinum  gauze and of red 
lead in combuation-tube filling will re- 
move metallic oxides, hence the correct 
percentages of carbon and hydrogen in 
compounds containing araenic. antimony, 
tin , bismuth. and phosphorus can be ai- 
certained by microdetermination methods. 
Coal appears to  be a  polymer bu ilt up of 
unita of moderate molecular weight, 250

to 350 units, which are yielded in signifi- 
cant quan tity  by therm al decomposition 
in the molecular still by the action of 
sucli solyents as benzine, te tra lin  or 
phcnol a t  clevated tem peratures, by hy- 
drogenation and by mild oxidation.

L ittle mellitic acid, C,(COOII)„ could 
be obtaincd from Edenborn (P a .) coal 
by oxidation w ith n itric  acid followed by 
alkaline perm anganate; yield is much 
greater from the coke made from th is 
coal by carbonization a t 700 to 1,000 deg. 
C. Coke made a t  these two tem peratures 
and artificial and natu ra l graphites yield 
about the same quantitieg of mellitic acid. 
C,-ring structures are present in products 
of the pyrolysis of cellulose a t  tem pera
tures up to 400 deg. C., as has been 
established by oxidation followed by dc- 
carboxylation and recoyery of benzine and 
diphenyl. Presence of such structures 
doe3 not make i t  impossible th a t such 
coals have been derived from cellulose.

About 30 to 35 per cent of the carbon 
of coal and coke respectiyely is found as 
arom atic acid3. From 90 to  95 per cent 
of the carbon in  Edenborn coal can be 
recovered as the potassium salts of water- 
soluble non-colloidal acids by exhaustiye 
o.ridation w ith potaasium perm anganate.

By a double catalytic hydrogenation, 
first w ith one calalyst and then w ith 
another, about 80 per cent of the carbon 
of the extract and of the residue from 
the benzene extraction of Edenborn coal 
a t  260 deg. C. is converted to  hydro- 
arom atic oils. F ractionation of these oila 
followed by gTOuping of the fraetfong by 
molecular weights, boiling pointa, refrac- 
tive indexes and hydrogen-carbon ra tio3  
giyes an approximate distribution of the 
yarious sized un its  in extract and residue. 
T hat is, the reyiewer assumes, most of 
the compounds are arom atic and a defi- 
n ite knowledge has been obtained as to  
the proportion of groupa having any giyen 
number of ringa. Dr. M ayera contribu
tion is a  rep rin t of Technical Publication 
No. 771 of the American In s titu te  of M in
ing and Metali urgical Engineers.

E xtraction Methods fo r  Determining Tar 
Acids and Bases and Yariables Affecting  
Their Accuracy, by C. JT. Fisher and 
Abner Eisner. U. S. Bureau of Mines. 
R. I. 3310; 3} pp.; mimeograph.

Amines are strongly basie substancea 
derived from ammonia by replacement of 
hydrogen by one or more uniyalent radi- 
cles; thua, in ethylaminę, NH, haa become 
( C.Hji XH, by replacement of H by the 
univalent radicle C.H,. In extraction of 
ta r  acids, an alkali is used and neither 
dilute nor concentrated alkali will ex tract 
appreciable quantitiea of the amines which 
are basie, asaert the authors, bu t concen
tra ted  alkali having large quantitiea of 
phenol sodium salta m ay e it ra c t  large 
quantitie3 of amines and amall quantitie3 
of neu tral oil. Obvioualy, i t  cannot be 
used for analytical extraction of ta r  acida.

D ilute alkalies form emulaiona w ith the 
ta r  distillatea and so a re  undeairable. 
The authora find th a t aqueous solutiona 
w ith about 10 per cent of sodium hy- 
4roxide ex trac t under fayoring eonditions 
only negligible quantitiea of non-acidic 
m ateriał and have little  tendency to form 
emulaions. Hence they are suitable meana 
fo r extracting ta r  acids. T ar haaes can
not be extracted conveniently in  the 
preaence of ta r  acids.
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“Sealed Protection ” h er e

DUSTPROOFS YOUR FUELS

AND ADDS

Consumer Acceptance
HERE

The Modern M et h od To Dustproof Fael

C om p etition  am ong fu els  . . . dom estic  

stokers . . . d iscrim inatin g  consum er  

m arket— h ave created  a dem and for  

fu el that is free  from  dust.

Increase th e  consum er accep tan ce  o f  

your fu e ls  w ith  C O A L K O T E s  

“S ea led  P ro tec tio n v . Each p iece  o f  

coa l, coke or briąuettes en v e lo p ed  in  

a durable film  o f in exp en sive  C O A L -  

K O T E  w ill be free  from  the form a- 

tion  o f  anv undesirab le dust.

A n sw er the ever increasing  consum er  

dem and for dustless stoker fu els w ith

“Sealed  P ro tec tio n ” ! C O A L K O T E  

your fuels . . . increase consum er ac

cep tan ce . . . th en  look  for  an upturn  

in your fu el sales.

SUN OIL COMPANY
A d v tq . CK-&

P H I L A D E L P H I A ,  P A .
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OPERATING
IDEAS

From 

Production, Electrical and Mechanical Men

Conerete Pier Salvaged 
By Reinforcements

Welded-steel reinforcements were em
ployed to salvage a conerete pier support- 
ing two shaking pićking tables (Koberts 
& Sehaefer m anufacture), tlius saving the 
Pennsyhania  Coal & Coke Corporation 
nearly $4,000, as compared w ith complete 
replacement, in addition to idle-time ex- 
pense and loss of production. E. J . Lynch, 
Gallitzin, Pa., furnishes a description of 
the application of the reinforcement, 
which was designed by J . F. MacWilliams, 
electrical engineer, Cresson, Pa.

The pier in question derelopcd several 
cracks, as a  resu lt of which a  forward 
motion of § and vertical motion of i  in. 
appeared. In addition, a tw isting  motion 
also appeared shortly before the repairs 
were made. This tw isting inotion was 
encountered a t  times wlien the strokes of 
the two tables were 180 deg. apart, due 
to the fact th a t the tables were driven 
by separate induction motors w ith slight-

Details of p ier, showing cracks and re inforce
ments

How the p ier looked after reinforcing was 
completed

ly different percentages of slip. Thus the 
tables a t  times would operate in step, 
gradually changing to  180 deg. apart.

P reparations for reinforcing the pier 
consisted of rounding off the corners so 
th a t the Jx8x8 -in. angles shown in the 
aceompanying drawing would fit snugly 
to the conerete. Next, the angles were 
blocked up in to  position and the |x 8 -in. 
flats were welded to  them, Ieaving two 
diagonal corners open to be later drawn 
into position for welding.

To obtain the maximum time for the 
repair job, i t  was started  immediately 
after ąu itting  tim e Friday night. Tcm- 
porary bolts were pu t in and the flats and 
angles were pulled into position and 
welded. A fter the 8 -in. channels were 
placed in position the temporary bolts 
were removed and permanent ones were 
placed through the channels, drawing 
them tightly  into position. Oval boltlioles 
were used so th a t the massive reinforce
ment could slide down the tapered con- 
crete a distance of 1 in., the idea being 
th a t if there was any motion in this 
reinforcement the tendency would be to 
tighten up. Then the corners of the 
channels were welded, after which rein
forcements of 1^-in. rounds, bent to  right 
angles, were placed and welded as shown 
in the drawing.

Approximately 210 cu.yd. of conerete is 
contained in the pier. Cost of replace
ment a t  the present price of $20  per cubic 
yard w ithout reinforcement, along with 
the expense of removing and replacing 
tipple machinery, blasting out the old pier 
and carting away debris, and forms and 
reinforcement, would amount to  approxi-

m ately $4,7;30. Total cost of the rein- 
forccment job, including labor and mate- 
rials, was $920, result i ng in a direct sav- 
ing of $3,830, not including a production 
loss of about 10,500 tons of coal plus 
idle-time expense.

•♦

Tool Loss Prevented 
By Locked Holder

To prevent loss of company-owned picks 
in transporting  them to and from the 
outside for sliarpening, the holder shown 
in the aceompanying illustration  is used 
a t the Crescent Nos. 1 and 0 mines of the 
Crescent M ining Co., on L a lla rsh  Creek, 
near Peoria, 111. As shown, the pick 
handlcs are passed through a  yoke, a fter 
which the hinged s trap  is closetf across

Locked in the holder, these picks are 
d ifficu lt to m islay

the eyes and fastened w ith a padlock, to 
which only the shop men and the foremen 
to which the tools are charged have the 
keys. Electric welding the foreman’s 
name on the s trap  prevents confusion in 
the re tu rn  of the picks from the shop.

Pouring Ladle Facilitates 
Handling Molten Metal

I t  is desirable and should be reąuired 
for safety th a t a  good pouring ladle be 
proyided when handling molten babbitt 
metal or any heated sealing compound, 
w rites Charles H. Willey, Penacook, X. H. 
The sketch shows a  ladle th a t provides
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Good hand/es fo r  pouring control- 

Dam on lip

Details of pouring ladle

all tlie elements of ease and safety in 
handling and efficient pouring. Tlie ladle 
shown, of the bottoin-pouring type with 
the metal leaving through a hole in the 
bottom, is provided w ith a dam welded 
across the lip as indieated. Three things 
feature the Hat handle: Tlie liand grip 
a t  the end is big enough to  proride a lir ni 
grasp, while a second grip  about midway 
of the handle makes for coolness and pro- 
vides additionnl control in tipping the 
ladle for pouring. A triangular rest un- 
derneath the handle makes i t  possible to 
set tlie ladle down near the scene of 
operations w ithout danger of spillage. 
All these features, Mr. Willey states, ean 
be added to  a ladle of the ordinary type if 
one can do a job of welding.

Pump-Line Freezing Stopped 
By Electric Heater

Freezing of the pipe line between the 
sump a t the bottom of the shaft and the 
centrifugal pump resulted in considerable 
trouble in the operation of a smali mine, 
states K. N. Banthin, mining engineer, 
LaSalle, Ul., in describing the application 
of an electric heater to remedy the diffi- 
culty. The shaft, as indieated in the 
accompanying sketch, was of the three- 
compartment type, w ith the two hoisting 
compartments downcast and the th ird  
compartment upeast. The sump was con- 
strueted in the rock ju s t beneatli the 
center compartment of the shaft w ith the 
intake pipe to the pump out in the down
cast a ir and the discharge pipe in the 
upeast air. As the mine did not make

Service
" I  H A V E  R EA D  plenty of good time- 
saving artic les in C o a l A ge and have 
gained a lot by using some of the 
id eas ,"  declares a contributor to the 
O perating  Ideas section. This section 
is designed to help C o a l A ge readers, 
and the editors naturally talce pride in 
finding that it  is o f service. However, 
our job prim arily is passing on the 
ideas developed by operating, electri- 
ca l, m echanical and safety men in the 
industry. By thus serving as an inter- 
m ediary, we aim to present time- and 
money-saving m ateriał in its most con- 
venient form . The O perating  Ideas 
section is open to all who have some- 
thing whieh may benefit a man with a 
problem . So if  you have an idea 
whieh has helped you out of a diffi- 
cu lty , send it in , along with a stetch 
or a photograph if it  will help to make 
it  e lea re r. For each acceptable idea, 

C o a l A ge  will pay $5 or more.

much water, pumping was necessary for 
only about two hours out of every 24. 
D uring cold weather, consequently, the 
line would freeze between sump and pump 
when the la tte r  was not in operation.

D rilling and blasting the rock to ex-

tend the sump into the upeast shaft was 
considered to  place the pump intake in 
the warm upeast a ir, but was not ad- 
visable during the current season on ac- 
count of the expcnse and interruption of 
operations. An attem pt was made to in- 
sulate the line w ith ordinary asbestos pipe 
covering, bu t th is  was not satisfactory 
for over a day of freezing tem peratures. 
Therefore, the electric-heating arrangeinent 
shown in tlie sketch was adopted.

Two General Electric Calrod 350-watt 
230-vołt s trip  heaters were placed next 
to the pipe ju s t above the w ater level in 
the sump. H eaters and pipe then were 
covered w ith asbestos pipe covering in a 
sheet-iron case. To regulate the operation 
of the heaters, a  smali therm ostat was 
placed in the downeast-air stream  w ith 
its  electric circuit in series w ith the 
heaters and the power supply. This 
therm ostat was set to s ta r t the heaters 
when the tem perature in the downcast 
compartments dropped to 34 deg. F. or 
lower. No trouble has been encountered 
sińce the installation, and tlie power cost 
is about l£  per hour of operation. Approx- 
im ate installation  cost (labor and ma
te ria ł) is itemized below.

Two G. E. Calrod strip heaters, No. 
2A152G2, 350 watts, 230 vo!ts, 750 
deg. maximum sheatli Temperaturo ?4 20 

Thermostat (type used on electric
chick broodersj ..................................  3 .10

Asbestos pipe covering..........................  0 80
Conduit, httings, wire, e tc ..................  3 40
Sheet-metal Work .................... .............. 2 00
Labor ......................................................  0.00

Total ................................................... 518.50

Hints From a Shopmans Notebook 
Bending Mine-Car Irons

By W ALTER BAUM
Master Mechanic, Perry Coal Co. 

0 ’Fallon, III.

B-J 'iSsbesfos ~ (o '---- Sibestos
£  = Section B-B 

D etailsof Heating Unit

Details and method of applying heating units.

TO REBEND the irons on 50 mine cars 
too high for use with Joy loading 

machines a t  the St. Ellen mine and thus 
make i t  possible to reduce the car height,
1 used the method described herein. Each 
car had five irons, to  be changed as shown 
in Fig. 3, and I  decided to make the two 
bends on each side of each iron in  one 
lieat. To beat the irons, I  employed an
oil heater w ith  two burners built as in- 
dicated in Fig. 4. Made w ith a cover 
whieh could be lifted  up, the heater was 
arranged w ith the openings in each end 
offset so th a t the irons could be laid  in 
from the top. Burners, one on each side, 
were placed so th a t the flame would be 
ju s t below the bends in the irons. Set 
on a cast-iron plate, the heater was made 
of firebrick held together by angles and 
tiebolts.

Bender parts  were made of 55-lb. raił, 
using as a base a  welding table made as 
in Fig. 5, using an old bearing plate and 
some short pieces of 2 ł-  and lł-in . pipe. 
Two m ain members are used in the bend- 
er. Each of these members consists of 
two pieces of 55-lb. ra ił hinged together 
as shown in Figs. 1 and 2. One member 
eomprises E ails A  and B, cut and shaped

as in Fig. 0, while the other member is 
made up of E ails C ancf D, cut and shaped 
as in Fig. 7. I t  w ill be noted in these fig- 
ures, as well as in  Figs. 1 and 2, th a t 
the bali and base on one end of Rails 
B  and C are cu t away to the web, leav- 
ing a flat tongue whieh forms p a rt of the 
hinge. On R ails A  and D, the bali and 
web are cut out to permit these ra ils  to 
be bent as in Figs. 0 and 7, a fter whieh 
the split is electric welded. In  th is  weld
ing. allowance m ust be made for shrink- 
age of the weld metal, as otherwise it

Fig . I— Iron in place ready for rebending
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W ITH a few isolated exceptions, there is no tougher form 
of battery service than underground haulage. Getting 

coal out of a mine takes power, takes stamina and endurance in the equip- 
ment. Haulage must be speedy, uninterrupted, and definitely dependable. 
This is especially the case with mechanized operations.

The Exide-Ironclad meets these conditions so well that it is the most 
widely used battery in underground haulage service today, there being more 
Exide-Ironclad Batteries used in storage battery locomotives than all other 
makes o f batteries combined. There are good reasons why this is so. One 
of them is the positive-plate construction unique with Exide-Ironclad. 
Slotted rubber tubes retain the active materiał, while exposing it freely to the 
electrolyte. In combination with Exide Mipor separators, this is an exceed- 
ingly durable construction which goes far to account for the long, trouble- 
free life and dependable service these batteries deliver.

Another important reason is their performance. Exide-Ironclads have the 
high power ability needed for unusual loads and grades, along with the sus- 
tained voltage to assure good haulage speeds all day long. Operators find 
Exide-Ironclads long-lasting, economical and definitely dependable. These 
are batteries that can improve your haulage service and cut costs. Write for 
free booklet, “The Storage Battery Locomotive for Underground Haulage.”

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia
The W orld’s Largest Manufacturers o f Storage Batteries for Etery Purpose 

Exide Batteries o f Canada, Limited, Toronto

Exi6e
IRDNCLAD

B A T T E R I E S
With Exide AAIPOR Separofors

"MIPOR," Reg. U. S. Pet. Off.
Y ls it łh e  E x ide  Boofh 
No. 116 C oal Conyention 
ond Expotition, Cincinnatt
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w il l  ch a n g e  th e  a n g le  o f th e  b en d s w licn  
i t  co o ls .

To complete the hinges for each of the 
two members, hinge plates madę as in 
Fig. 8 were bolted to one end of the Rails 
A and 1), as shown in Figs. 1 and 2. Two 
hinge plates were used on each rai!. To 
hołd Rails II and C vertieal on the węld- 
ing table, blocks were bolted underneatli 
them as in Fig. 9. Length of these blocks 
varies in accordaiue w ith the length of 
each raił. Blocks also may be used under 
Kails -l and IK which are  movable, if 
desired. Counterauuk-head J-in. bolts 
hołd the lilocks to tłie rails. A fter the 
blocks were in place, Kails It and C were 
drilled as shown in Figs. li and 7 to ae- 
commodate the 1-in. bolts used to hołd 
tliese ra ils to the wełding table. To obtain

£enter punch ,Gage in this 
' posifion to 
center punch 
the j"holes 
in car irons 
with f  tug 
on o t ner end 
in the/  hole 
m  center o f  
car iron

f Hook on gage in this 
position to center punch 
the ho/e in center o f  
car tron
<Clips are removed)

'Car 
iron ^ ł i a ł f  the length ófironplus i'for bending

•X|V?/Lug withy "center hole Centering d ip

'Gage Car iron-’ ''-All holes in gage i  stove bolts1

10— Details of gage for center-punching irons prior to bending

which have a slight bend in the top end 
to let the car door pass. The piti holding 
the ra ił lock in place is merely a tight- 
fitting bolt driyen into the 1-in. hole in 
the lock. The end of the bolt is ground 
to a loose fit in the 1-in. hole in the table 
top. The top of the pin is used to lift 
the lock.

W ith this bender and four men to 
handle the irons in and out of the forge

the table top w ith C elamps. The table 
top then was picked up with chain blocks 
and moved to the d rill press, where it 
was drilled w ith 1-in. holes, using the 
holes in tłie ra ils as guides. The hinge 
plates then were drilled with 5/32-in. 
holes and the plates bolted 011 R ails A 
and l>. These ra ils  then were placed in 
position w ith the hinge plates dovetail- 
ing with the tongues on Kails B  and C, 
after which A and D were spaeed the 
same as previously described for C and U 
and elamped together. The tongues 011 
B  and C then were scribed and drilled 
w ith 5/32-in. holes. Using these 5/32-in. 
holes as guides, the hinges then were 
drilled w ith lj- in . holes to accommodate 
the hinge bolts.

W ith the hinge bolts in place and Rails 
11 and <7 bolted to the table top, the  raił 
lock, E. Figs. 1 and 2. was made and a 
1-in. hole was drilled in the table top so 
th a t Raił .1 could be locked in position 
after making the iirst bend. Fig. 1 shows 
the car iron in place before bending, with 
the ra ił lock resting  on top of Raił .1 ; 
it drops down as soon as the raił is 
inoved to make the first bend. Fig. 3 is 
a view of the iron after the finał bend is 
made and shows the lock holding Raił A 
in position for th is operation. The fiat 
piece of iron shown bolted to the base of 
Raił A 111 these views takes care of the 
irons used on the door end of the car,

This ho le  c/riH ed %  "on 
e r e ry  t h i r d  iro n  —

eom

AU h o /e s  on  e v e r y  t h i r d  
iron co u n rersu n k  
on o u tsid e  ^more leverage, handles of fiat iron were 

bolted to the ends of Rails A and D. The 
handle on Raił A is seen in Figs. 1 and 2.

A fter the blocks were bolted to Rails 
C and D and the 1-in. holes were drilled, 
the rails were laid on the top of the weld- 
ing table in such a way as to give the 
loose end of the car iron as much bear- 
ing surface as possible on top of the 
table. Then the two rails were spaeed 
with a piece of iron the same thickness 
as the car irons, allowing 1/32 in. of 
play. after which they were elamped to F ig . I 1— Drawing ot new irons tor mi 

A ll three bends were made in one hea 
were drilled before bendingA fter

re&ending f* .........12

........ - l-b .D I -s
FlG-8”H?nge Plafe

Hinae r<*----
plate „ ! L-r

TT
r— v! !/ J

rebenefing

'Afeids
J&-

rre brie k

r-Ccver hinge
F1G.4-Detoils 

ofOil Heater

' Covrer\ fjp5J

EIevctfjcn ~̂̂ ~Ctt$f~ironpfare
Figs. 3 to 9— D ełails of oil Heater, welding łab ie  and bender parłs

F ig . 12— D ełails of members fo r bender 
making three bends in one heat
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t i e c c M & e ... Life Depends on Steel
YOU DON’T DARE TAKE CHANCES

In the mines w here failure can mean so much— 
costly delays, production tie-ups and even life
— it pays to use known high ąuality steels — 
steels that are made to strict specifications as- 
suring the properties reąuired  in each type of 
materiał.

Ryerson Certified Steels are particularly adap- 
ted to coal mine reąuirements. Not only do they 
represent the highest ąuality obtainable in each 
type of Steel, but many of them w ere developed 
especially to meet coal mine reąuirements. Ry- 
arm and Ry-ax are for armaturę shafts and mine

locomotive axles. Ryerson Abrasion Resisting 
Sheets and Plates are widely used for shaker 
screens, loader heads, etc. Ryerson Copper 
Alloy Plates help combat corrosion.

You can safely depend on Ryerson Certified 
Steels, yet they cost no more — and immediate 
shipment is assured.

If you do not have the current Ryerson Stock 
List, we will be glad to send it — also bulletin 
showing special products for the coal mining 
industry.

,łE le 8 S w
J o s e p h  T .  R y e r s o n  & S o n ,  I n c .  P l a n t s  a t :  Cl i i c  
M i l w a u k e e ,  St .  Lo u i s ,  C i nc i nna t i ,  D e t r o i t ,  C l ev e  
B u f f a l o ,  B o s t o n ,  P h i  I a d e l  p h i a , J e r s e y  C

Pr inc ipa l  p r oduc t s  in s toc k  for  I m m e 
dia t e  S h i pme n t  i nclude— Bars ,  S t ruc-  
t ur a l s ,  Shaft ing,  P l a t es ,  A l l oy  Steel ,  
T o o l  S t e e l ,  S p r i n g  S t e e l ,  I r o n  a n d  
Steel  Sheet s ,  Stainless ,  Ba bb i t t ,  St r i p  
S t e e l ,  W e l d i n g  R o d ,  T u b i n g ,  e t c . 5TEEL!



O P E R A T I N G  I D E A S  from PRODUCTION, ELECTRICAL and M ECH A N ICA L  MEN

Fig . 19— Details of stop gage

en in Fig. 12. Dimensions given are for 
the bends whieli I had to make and may 
Le varied to suit eonditions. The various 
steps in making a bend are illustrated  in 
Figs. 15 to 17. To position the iron prop- 
crly in the bender, the stop gage shown 
in Figs. 18 and 19 is employed.

W ith th is equipment, three rainutes is 
req«ired to lieat the irons and 45 seconds 
to make the three bends in one end after 
the iron is plaeed in the bender. W ith 
four men working the bender and one 
man plaeing the irons in the lieater, 93 
irons were bent in about nine hours. 
Irons were removed from the bender by 
plaeing pincli bars under Bends 1 and 2 
(Fig. 11) and lifting a t  both points si- 
multaneousiy. A fter the iron was lifted 
up, two of the men laid it  ou t on the 
ground, being eareful to  pick a level place 
so th a t it would not bend under its  own 
weight, being still verv hot.

Making a Neat Wiring Job 
On Wound-Rotor Motor

W itli an open wound-rotor motor it  is 
not always easy to make a neat job of 
eonnecting all of the six leads wlien rigid 
conduit is used. The aecompanying illus- 
tra tion  from the liew Zeigler central 
preparation p lant of the Bell & Zoller 
Coal & Mining Co., Zeigler, 111., shows 
how sileli a job was secured in w iring 
the 150-hp. 440-volt S75-r.p.m. General 
Electric motor which drives the mine- 
run belt bringing coal to the preparation 
plant. Because the autom atic s ta rte r  of 
this motor is located some distance away 
in the control room with the motor fuse 
panel both the three 440-volt sta to r leads 
and the three lo\v-voltage slip-ring leads 
had to extend the fuli distance. A 2ł-in. 
conduit is used. w ith an I.B fitting w ith 
tliree-liole porcelain eover where the slip- 
ring leads are taken ou t in loop form ation.

Neatness assured in wiring this wound-rotor 
motor.

F ig . 13— O li heater in action

Firebrick used In buildinę the heater are 
not laid In Wortar hut are lield in place by 
clairipinpr angtes and bolts, as the forge was 
dlsmmUled after heating the Irons. Air 
was furnished by a No. 5 positlve-pressure 
hlower.

iron-length gage detailed in Fig. 10, which 
is drilled with i-in. holes to make a snug 
lit for a 3-in. center punch. One end of 
Uie gage is made w ith a liook to use in 
locating the i-in. hole drilled in the cen
ter of all the irons, which should all 
be of the same lengtli. For this task the 
centering elips are taken olT the gage. 
To m ark the rest of the holes in one end 
of the iron the elips are put on the gage 
and it is tlirned over so that the lug on 
the gage fits in the 4 '*n- *10̂ e *" the 
center of tlić iron. W ith one end of the 
iron punehed. the gage is plaeed on the 
otlier end. Using this method, all the 
holes in all the irons will be in the same 
position and the irons tlius will be inter- 
changeable.

D etails of the bender nicmbers are giv-

Fig . 1-4— Four of the five-man bending crew

Note O clamp holding Hat plate under the 
iron at the first bend to keep the iron from 
bending edpewise. The outer end of the 
iron is supported on an adjustabie stand.

Fig . 16— Showing Bend No. 2 completed and 
Raił Lock F-6 against Raił A - l ready for Bend 

No. 3 , which is followed by Bend No. I

F ig . IS— Bender kolted on the welding tab le , 
with hinge plates cu t off to perm it the iron to 

be plaeed in the bender while still stra ight

F ig . 17— Showing all three bends com pleted. 
The C-c lam p shown in F ig . 14 has been re- 
moved, and the base of the stand supporting 
the end o f the iron appears in the baclground

and the bender. both sides of 200  of the
car irons were rebent in fiiteen hours.
Irons were removed from the bender by 
usilig a smali pinch bar a t the square 
bend and the first bend <Fig. 2 ) w ithout 
disturbing the bends. which were verr 
hot.

Following the above job, I was requc~ted 
to make a number of new irons for mines 
of the P erry  and Gillespie coal companies. 
The shape of these irons is shown in Fiir. 
11. which also gives details of hole loc-a- 
tion. For th is purpose, I  used the bender
shown in Figs. 15 to 17. and a heater
somewbat sim ilar to that previ«asly eni- 
ployed, escept tha t three burners, instead 
of two, were used, two on one side and 
one on the other. This heater is shown 
in Fig. IS.

Holes were marked and drilled in the 
irons prior to bending, using the half-

F ig . 18— Showing use of the słop gage (F ig .
19) to position the iron fo r bending

In usinsr the gapę. the -“i-in. pin is plaeed 
in the ~j-in. hole in the center of the iron 
used to bolt the drawbar in place. After 
the pin is plaeed, the iron is raoved toward 
Raił D - i  until the hook on the sagę can be 
plaeed over the base of the raiL as shown. 
The ga.ęre is left in place nntil Eend Xo. 2 
is made. To remove the gage. the iron is 
bent toward the back of the photo until it 
clears the pin.
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HAZARD
BOREHOLE CABLE

A  Borehole Cable is a vital artery. Ił 
“pipes” electrical energy to the inside work- 
ings at a convenient load center.

This most important circuit should be carried 
through the most reliable cable obtainable.

Hazard Borehole Cables by their performance 
over a period o f more than a quarter century 
prove their reliability.

Hazard rubber jacketed and steel wire ar- 
mored cable is in many cases the most effi- 
cient for deep holes. Because the rubber 
jacket takes the place of a lead sheath, the 
cable weight is light and it is Iow in cost.

Our Engineering Department will gladly 
clieck your conditions with you and make spe- 
cific recommendations.

HAZARD INSULATED 
WIRE WORKS

DIYISION OF
*ILKES-BARHK

f  THE OKONITE CO.
PENNSYLYANIA
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...tha t LUMP COAL C*
brings down larger, firmer lumps

T H I S  P H O T O G R A P H  t e l l s  t h e  w h o l e  

s t o r y  o f  L U M P  C O A L  C * .  t h e  D u  

P o n t  P e r m i s s i b l e  u s e d  i n  m o r e  t h a n  

s i x t y  m o d e m  b i t u m i n o u s  m i n e s .

L U M P  C O A L  C *  b r o u g h t  d o w n  

t h i s  c o a l — s t i l l  i n  l a r g e ,  f i r m  l u m p s  

a f t e r  l o a d i n g .  M i n i m u m  d e g r a d a t i o n ,  

m a x i m u m  p r o f i t .

E v e n  m o r e  s t r i k i n g  i s  t h e  i l l u s t r a -  

t i o n  o f  t h e  s l o w ,  h e a v i n g  a c t i o n  o f  

L U M P  C O A L  C * .

For th e  d r ill m a rk s are s t i l l  there  
— p r o v i n g  t h a t  t h i s  o u t s t a n d i n g  p e r 

m i s s i b l e  d o e s  n o t  s h a t t e r  c o a l .  I t s  

a c t i o n  m o r e  n e a r l y  a p p r o x i m a t e s  t h e  

s l o w  h e a v e  o f  b l a c k  p o w d e r  t h a n  a n y  

o t h e r  p e r m i s s i b l e .

L U M P  C O A L  C *  i s  w e l l  a d a p t e d  

f o r  m e c h a n i c a l  l o a d i n g .  B e c a u s e  o f  i t s  

m a x i m u m  s p r e a d i n g  a c t i o n ,  i t  s h e a r s  

r ib s  c l e a n ,  p r a c t i c a l l y  e l i m i n a t i n g  t i g h t  

o r  h a n g i n g  s h o t s .

E. I. DU PO N T DE N EM O U R S  & CO., INC., Exp!osives DepŁ, Wilmington, Del.
*R egistsred

YOU A R E  CORD1ALLY INVITED  
TO VIS1T THE

THEATRE
South Section , M usie Hall, Cin
cinnati, May 2 —6 ,1 9 3 8 , to see

“ THE W ONDER W ORLD  
OF C H EM ISTR Y”

S E E  DU PONT PRODUCTS EXHIBIT  
Booths 3 4 0 - 3 5 0 . ..S o u th  Hall 

N ATIO N AL C O A L M INING  
EX P O S IT IO N  

CIN CIN N A TI, M A Y 2  — 6 , 1 9 3 8

EXPLOSIVES and BLASTING ACCESSORIES
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WORD FROM THE
FIELD

To Cover Variety of Subjects 
At Cineinnati Meeting

Topics to be considered a t  the tecli- 
nical sessions of tlie fifteentli annnal eon- 
yention of P ractieal Coal Operating Men 
and N ational Exposition of Coal-Mining 
Eąuipm ent, to be lield a t  Cineinnati, Ohio, 
May 2-0, w ill include mine safety, per- 
sonnel training, responsibility of mine 
offieials in personnel management, con- 
veyor mining, power problems, surface 
preparation, mine ventilation, coal cut
ting  and blasting. The program commit- 
tee, headed by R. L. Ireland, J r ., presi- 
dent, H anna Coal Co. of Ohio, has nearly 
completed wliipping into shape a  scliedule 
covering practically every im portant pliase 
of the industry. More than 140 manufac- 
tu re rs  w ill be represented in the exposition.

The program includes the following 
papers: “Methods of Breaking Down Coal 
a t  the Face,” C. F. Connelly, generał man
ager, Kemmerer Gem Coal Co.; “Factors 
Affecting Choice of Cutting B its and 
Chain Lacing,” W. D. Ingle, J r ., viee- 
president, Ingle Coal Co.; “Modern Ven- 
tila tin g  Installations,” W illiam Norris, 
J r ., safety director, Carter Coal Co.; 
“Washing, Blending and D rying of Coal,”
E. C. C arris, in charge of preparation 
departm ent, Island Creek Coal Co.; “Prac
tical L im its of S late Removal,” D. B. 
Baird, chief inspector, Pliiladelpliia & 
Reading Coal & Iron  Co.; “Methods of 
Drying Washed Coal,”  K. R. Bixby, gen
erał manager, Midland Electric Coal Cor
poration; “Automatic Mine-Car Couplers,” 
Peter F. Loftus, consulting engineer; 
“H ydraulic Brakes on Mine Cars,” F. K. 
Day, generał mine superintendent, Pardee 
& C urtin  Lumber Co.; “Mine Locomo- 
tives,” Carl Lee, electrical engineer, Pea- 
body Coal Co.; "New Eąuipm ent and 
Methods in S trip  Mining,” I r a  Clemens, 
president, Commercial Fuel Co.; “Pump- 
ing Large Volumes of W ater,” Cadwal- 
lader Evans, J r ., generał manager, Hudson 
Coal Co.

“Problems to  Be Considered Before In- 
stalling Conveyors,” R. G. Pfahler, min
ing engineer, Berwind-White Coal Mining 
Co.; “Problems in Gathering, Loading and 
Moving Conveyor Eąuipm ent,” M. A. 
Sharp, m ining engineer, Union Pacific 
Coal Co.; “Power D istribution for Con- 
vcyor Installa tion ,” L. C. Schnerr, divi- 
sion manager, Consolidation Coal Co.; 
“Mining 24-In. Seams W ith Conveyors,” 
W. C. Chase, generał superintendent, A la
bama By-Products C orporation; “Prob
lems to  Be Considered Before Installing  
Mechanical Loaders,” D. D. Wilcox, gen
erał superintendent, Superior Coal Co.; 
“Transportation Problems W ith Mechan
ical Loading,” J .  W. Woomer, chief min
ing engineer, H anna Coal Co.; “Problems 
in Mining Thin Seams W ith  Mechanical 
Loading,” W illiam  Cunningham, superin
tendent, Linton-Summ it Coal Co.

S a f e t y  p a p er s  a r e : “ L a te s t  D e v e lo p m c n ts  
in  R o c k -D u s t in g ,”  J .  E . J o n e s ,  s a fe ty  e n g i

neer, Old Ben Coal Corporation; “Reduc- 
ing Haulage and Machinę Accidents,” 
Dayid W. Jones, superintendent, Princeton 
Mining Co.; “Underground Power Dis
tribution,” C. C. Ballard, master mechanic, 
New River Co.; “Modern Shaft Sinking,” 
Percy G. Cowin, Salmon & Cowin, Inc.; 
“Successful A djustment Between Man
agement and Labor,” J . R. Sharp, direc
to r of publie relations, Philadelphia & 
Reading Coal & Iron Co.; “Personnel 
T raining.” A. D. Sisk, safety director, Big 
Sandy-Elkhorn Coal Operators’ Associa- 
tion.

Keeping Step With Coal 
Demand

Biłuminous Producłion
1938 1937*

Week Ended (1,000 Tons) (1,000 Tons)
February 5....................... 7,530 9,903
February 12 ....................... 6,750 10,173
February 19 ....................... 0,500 10,840
February 26....................... 6,412 11,194
March 5 ............................ 6,415 11,105

Total to March 5 .......  62,334 92,711
Month of February__ 27,000 42,110

A n łh raciłe  Producłion
February 5....................... 1,118 972
February 12....................... 836 981
February 19....................... 768 769
February 26....................... 855 646
March 5 ............................  1,031 663

Total to March 5 .......  9, 1S3 7,981
Month of February.... 3,525 3,368

* Outputs of these two columns are for the weeks 
corresponding to those in 1938, although these weeks 
do not necessarily end on the same dates.

Biłuminous Coal Słocks
(Thousands of Net Tons) 

Feb. 1 Jan. 1 Feb. 1 
1938 1938 1937

Electric power Utilities... 8,612 9,075 7,415
Byproduct coke ovens. .. 6,469 7,273 8,031
Steel and rolling mills__ 1,050 1,109 1,368
Railroads (Class 1)......... 6,410 7,573 7,332
Other industrials*..........  12,168 14,144 11,031

Total....................... 34,709 39.174 35,177

Biłuminous C oal Consumpłion
(Thousands of Net Tons) 
Jan. Dec. Jan.
1938 1937 1937

Electric power Utilities... 3,338 9,075 3.477
Byproduct coke ovens.. .  3,923 4,014 6,262
Steel and rolling mills.. .. 790 783 1,231
Railroads (Class 1)......... 7,114 7,352 8,121
Other industrials*..........  10,168 10,698 12,187

Total......................  25,333 26,424 31,278

* Includes beehive ovens, coal-gas retorts and 
cement mills.

Biłuminous Coal Untouched 
In Freight-Rate Boost

Bituminous coal eseaped an advance in 
rates, altliough an inerease of 5 to 10 per 
cent in freight ra tes was allowed by the 
In tersta te  Commerce Commission on other 
commodities, including anthracite. The 
decision, delivered Mareli 8 in Ex Parte  
123, allows no alteration  in rates on 
bituminous coal, lignite or coke bu t pro- 
yides for an inerease of lOc. a  ton on 
anthracite, making an ayerage of about 
5.9 per cent.

Other inereases granted are: 5 per cent 
for agricułtural products except tropical 
fru it; anim als and anim al products, ex- 
cept horses and mules; lumber, shingles, 
lath , cottonseed oil and yegetable oils, ex- 
cept linseed oil. An advance of 10 per 
cent was allowed on all other items, 
except th a t “heavy loading” commodities 
(such as steel) whieh received inereases 
las t autum n m ust include the earlier in
ereases in tlie 10 per cent.

Offieials of the Assoeiation of American 
Railroads stated on March 15 th a t the 
inereases would be p u t into effect on 
March 28. A m aster tariff providing for 
the advances was to be filed w ithin a 
few days, the I.C.C. approval of the 
boosts speeifying th a t they could be made 
effeetive upon ten  days’ notice.

The Commission was almost unanimous 
on the main phases of the decision, Com- 
missioner Charles D. Mahaffie alone con- 
tending th a t the inereases were insufficient. 
The m ajority  opinion said: “The present 
revenues of the applicants are inadeąuate, 
whether the simple common-law tests be 
applied or if they be judged by the sta tu te  
w ith reference to  their suffieiency, under 
honest, economical and efficient manage
ment, to  provide in the publie in terest 
adeąuate and efficient railw ay transporta- 
tion service a t  the lowest cost consistent 
w ith furnisliing such seryice.” I t  was con- 
tenaed in the opinion, however, th a t the 
flat 15 per cent advance asked by the 
carriers was larger than was reasonably 
necessary and would be such a deterrent 
to  traffie as to stifle moyement.

“The attem pt to  s ta te  a particu lar sum 
as measuring the deficiency, or whicli will 
result from our authorization,” the deci
sion proceeded, “would be fu tile  because 
the amount m ust necessarily depend upon 
the fu turę  course of both earnings and ex- 
penses, the one being dependent upon the 
unpredictable fu turę volume of traffie and 
the other upon the course of prices of 
m aterials, wages and taxes—all of whicli 
are subject to  change.

“From the generality of th is conclusion 
i t  is possible to segregate one compact 
body of ra ił carriers—namely, those com- 
prising the Class 1 roads in the Poca- 
hontas region—and their reyenues, mainly 
deriyed from the transportation  of b itu 
minous coal, are on the whole adeąuate 
or more than  adeąuate, bu t nothing indi-
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out es th a t the revemies or re tu rn  of such 
lines otlier tlian from bituminous coal are 
above the average of otlier lines.”

Conunissioner Eastman, former Federal 
Coordinator of T ransportation, said tha t 
the increases would be sufScient to eom- 
pensate the carriers for advances in wages 
and otlier eosts and also for the failure of 
past increases to  eonie up to expectations. 
He added. lu>\vever, “it  is unneeessary to 
say tha t an inerease in ra ilroad  rates ean- 
not furnish an adequate answer to  our 
transportation  problem. At best it  is only 
a palliative, and wliether it is even th a t 
remains to  be scen. There are other steps 
which I believe will in the long run prove 
more efficacious and to which I liope tha t 
eflfective consideration may elsewhere be 
given. 1 shall not uiulertake to go into 
these n iatters here.”

The Pennsyhania Public U tilities Com- 
uiission issued an order on Feb. 25 reduc- 
ing freight rates 011 an thracite from the 
mines to pointa in the eastern part of the 
S tate, effective March 2S. The cuts, which 
were asked by the Pennsyhania Retail 
Cm 1 Merchant®’ Association to meet truck 
coinpetition, aflect towns mostly w ithin 40 
miles of the mines and rangę from 7 to 
.'STc. per ton. No change was made in the 
ra te  to Philadelphia. The Conimission said 
it revised the rates to “help improve con- 
ditions generally’’ in tlie hard-coal trade 
and in tlie mining areas.

Fit Machinę to Decent LIving, 
Urges Dr. PolakoY

A permanent department of engineering 
research lias been set up by the United 
Mine W orkers w ith I)r. W alter N. Polakov 
as its  first director. In an exclusive in- 
terview for Coal .1 ge the new director said 
■‘technologie progress cannot be stopped, 
annulled or circumscribed. Meelianiza- 
tion of mines, and specifically mechaniza- 
tion of loading, as a permanent. phase of 
coal mining is bound to grow. Hence 
the task of param ount social importanee 
is to  lit tlie machinę into tlie picture of 
decent living and healthy, safe working 
eonditions. The machinę, instead of be- 
ing a destroyer of homes and health. 
should do wliat i t  ought to do: namely, 
help the worker in his work. inerease his 
P*y and give him leisure; in short. it 
ought to  enhance his economic welfare.

"Heretofore," declared tlie new direc
tor. "the benefits gained from mechaniza- 
tion have acerued largely. if not ex- 
clusively, to  the owners; yet the economic 
advantages are large enough for the work
ers to  enjoy ample participation." In  the 
coal areas o i  the former Central Competi- 
tive field, where the United Mine W orkers 
was active for about 35 years. he pointed 
out, the productłTity of miners is 66 per 
cent higher than in the more recentlv 
orgsniied Appalachian region. Conse- 
ąuently. tlie cost of labor per ton is 46 
per cent lower; yet the miners’ day wages 
ar»' from 10 to  36 per cent higher. The 
old adąge That cheap labor spells high 
cost is thus well demonsirated. he as- 
serted. The influence of the union upon 
mine management. he maint&ined. also 
works to nnmi.il benefit. "Thus. partici- 
pation by mine workers in the beneflts of 
mechaniiation is. in practiw . prored to  
be of advantage to  a]l eonceraed."

Harrift if Ewing 
Dr. W a lte r N . Polatov

"Tlie coal industry,” said Dr. Polakov, 
is working in a continually slirinking m ar
ket; improvements in combustion, sub- 
stitu tion  of competing fuels, and restric- 
tion of generał economic activities—all 
tend in the same direction. This tend- 
eney means. Dr. Polakov emphasized, tha t, 
togetlier w ith the introduction of labor- 
saving machinery. less labor is needed. 
both per ton and for the to tal national 
demami. T hat fact puts a  new task 
before society.

"Labor is measured in term s of man- 
hours of work. I f  less labor is needed 
to produee the reqnisite results. th is sav- 
ing of labor does not mean tha t fewer 
ńien should be employed but th a t the 
same number of men should work fewer 
hours. Carefully calculated,” Dr. Polakov 
m aintains. "a five- to  six-hour day, or a 
30-liour week. is more than adequate to 
produee all the eoal th a t may be needed, 
even if fuli resumption of national indus- 
tr ia l a c th itie s  be attained.

"W hile industry  operates on a  re- 
strictetT m arket, management still strives 
to  obtain an optimum of finaneial re- 
turns,” Dr. Polakov continued, “ and this 
neeessity and others led to the creation 
of the N ational Bituminous Coal Com- 
mission.”  W ith a large number of miners 
already unemployed or working on p a rt 
time. price-fixing encourages further mech- 
anization. In  the last two years. the 
process of mechanization has been much 
accelerated; and, if i t  eontinues a t the 
same pace, Dr. Polakov estimates, by 
1939 some 120.000 bituminous coal miners 
will have been dismissed through the 
introduction of these maehines. This 
im paet may be allayed in a measure both 
by participation in finaneial benefits and 
by reduction of working hours.

“U nder such eonditions." Dr. Polakov 
ooncludes. “ the N ational Bituminous Coal 
Conimission can hardly be of any con- 
structive help to  the miners. consumers 
and operators unless it is broadened not 
merely to  regulaie one phase of our na
tional power resources—coal—but to  co- 
ordinate men and m aterials in the petro- 
3oum. gas and water-power fields as well. 
The situation . therefore. m ust be riewed 
as a whole; for no adjustm ent of one part 
singly can be made adequately w ithout 
considering the in terrelation  of all fuels."

I>r. Polakor is a graduate of the Saxon

Royal In stitu te  of Technology of Dres- 
den. Since coming to the U nited States 
he has served as a management engineer 
w ith the American Locomotive Co.; with 
H arrington Emerson; H. L. G antt, and 
w ith the Board of Estim ate of the city 
of New York. For several years he was 
in consulting praetice, serring about 
ninety firms. D uring the W ar, he was 
employed as power specialist for the 
U. S. Shipping Board w ith tlie rank of 
eommander. E arly  in the Franklin  D. 
Roosevelt adm inistration he served as 
a consulting engineer for the Tennessee 
Valley A utliority, later doing research 
work for the W orks Progress A dm inistra
tion and for the Labor Department.

Paul E. Anderson, an economist who 
served w ith the labor advisory board of 
NRA and w ith the R ailroad Retirem ent 
Board. will be Dr. Polakov’s assistan t in 
the conduct of the United Mine W orkers’ 
research program.

Lehigh Anthracite Conference 
To Be Annual Event

Six generał subjects dealing w ith sci- 
entific and technical phases of anthracite 
will be considered during the first annual 
an th racite  conference to  be held April 29 
and 30 a t  Lehigh University, Bethlehem, 
Pa. The purpose of the conference. which. 
aceording to plans, is to  be an annual affair, 
is to survey recent engineering develop- 
ments in the mining and utilization of 
an thracite  and to  bring engineers. educa- 
tors. members of the industry and the 
generał publie up to date on technological 
progress in Pennsylvania’s hard-coal in
dustry.

The conference chairman, Howard 
Eekfeldt, professsor of mining engineering 
a t  Lehigh, has arranged for eighteen tech
nical papers to be presented, including 
such topics as progress in production. dis- 
tribution, autom atic burning and con- 
snmer economy of anthracite, as well as 
utilization of ash and the non-fuel uses 
of anthracite. The papers will be pre
sented by outstanding authorities 011 the 
various subjects treated. and a t  the con- 
clusion of the conference the papers will 
be published in a single report to be made 
ayailable for generał reference.

H onorary chairmen of the conference in- 
clude Frank W. Earnest, J r .. president. 
A nthracite Industries, Inc.; Alan C. 
Dodson, president, Weston Dodson i  Co.; 
S. D. W arriner. chairman of the board, 
Lehigh Navigation Coal Co., and Dr. C. 
C. W illiams, president of Lehigh Univer- 
sity. The committee on arrangem ents is 
eomposed of: vice-chairman. Allen J .  John 
son. director, A nthracite Industries Lab- 
o ra to ry : W. H. Lesser. clectrical-mechani- 
cal engineer, Pierce M anagement; J .  K. 
Groundie, Prof. F. V. Larkin. P. A. Mul- 
cey. Dr. H. J . Rosę. Prof. B. H. Jennings. 
J .  R. Ray. Prof. Erie Sinkinson and Dean 
Bradley Stoughton. of tlie College of Engi
neering. Lehigh Uniyersity.

The tentative program follows: “Penn- 
syh-ania A nthracite Re.serves.” Dr. George 
H. Ashley, S ta te  Geologist of Pennsyl- 
van ia: "Inherent Characteristics of An
thracite."’ Dr. 11. J . Rose. Mellon In s titu te ; 
"Non-Fuel Uses of A nthracite.’' Prof. H.
G. Turner. Pennsvlvania S tate  College; 
"A New Tlieory Concerning the Combus
tion of A nthracite." E. S. Sinkinson. asso-
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NONPAREIL™
ivards off hearing troubles in a utility plant

A fter five years of trouble-free service 
in a northwestern Utility plant, Nonpareil 
Turbinę Oil draws this enthusiastic com- 
ment from the plant superintendent.

" . . .  We have used the present batch of 
oil in our 5000 K.W. unit continuously 
for about five years and during that time 
the o il did not lose its lubricating qual- 
ities. The machinę runs about 99 per- 
cent of the time.

We have experienced no troubles of 
any kind, such as bearing losses, wiped 
bearings or electrolytic troubles in the 
bearings.

We have received valuable informa- 
tion from your lubricating engineers as 
a result o f their visits to the plant and I 
wish to express my appreciation for this 
service.”

Five years is only the beginning of the 
trouble-free, money-saving services this 
superintendent will get with Nonpareil.
It’s GUARANTEED for the life of his turbinę.
Find out what this guaranteed turbinę oil 
can do toward reducing your turbinę oper- 
ating costs. Ask your local Standard Lubri- 
cation Engineer or w rite Standard Oil 
Company (Indiana), 910 South Michigan 
Avenue, Chicago, Illinois.

Copr. 1938, Standard Ołl Co.

STANDARD OIL COMPANY



ciate professor of fuel teclinology, Leliigli 
U niversity; “Sonie P ractical Considera- 
tions in Ćonnection W ith  Combustion,” A. 
J . Johnson; “The Application of Thcr- 
mostatic Controls to  Yarious Types of 
A nthracite Eąuipm ent,” Arnold Michel- 
son, vice-president, Miimeapolis-IIonoywell 
Regulator Co.; “Magazine or Self-Feeding 
Boilers for Coal,” W illiam Anderson, Spen
cer H eater Co.; “Domestic Burners (or 
Stokera) for A nthracite,” I'. A. Mulcey, 
A nthracite Industries L aboratory; ‘‘An 
lmproved Metliod for H and F iring  Penn- 
sy lran ia  A nthracite in Commercial In- 
stallations,” 11. J .  L ittell, A nthracite 
In s titu te ; “A ir Conditioning and Refriger- 
ation,” B. H. Jennings, associate professor, 
mechanical engineering, Lehigh Univer- 
s ity ; “ Eąuipm ent for the Use of Anthra- 
eite in A partm cnt Houses and Semi-In- 
dustria l Purposes,” W illiam Stein, 
Combustion Engineering Co.; “The Pul- 
yerm ition of A nthracite for Commercial 
Use,” M artin Frisch, Foster-Wheeler Cor
poration: “A nthracite for Power Genera- 
tion,” II. W. W arren, chief engineer, Glen 
Alden Coal Co.; “The D istribution of 
A nthracite,” A. Haring. associate professor 
of economics, Lehigh U niversity; “Domes
tic Ash Handling,” E. T. Selig. J r„  Mellon 
In s titu te ; “The Use of the Degree Day 
Calculations in the R etail Coal Indus- 
try ,” A. F. Duemler, Household Fuel Cor- 
portation ; “The Relation of the Type of 
Fuel to  the Cleanliness of Communities,” 
W. G. Cliristy, Hudson County (N. J .)  
smoke abatement engineer; “S tatistical 
Analysis of the Growth of Pennsylvania 
A nthracite,” E. C. B ra tt, assistant profes
sor of economios, Lehigh University.

A t the dinner meeting to be held in the 
oveuing of A pril 29, J . H. Pierce, presi- 
dent, Pierce Management, will be toast- 
master, and the speakers will include Dr. 
A- C. Fieldner, chief, technologie branch, 
U. S. Bureau of Mines, and F rank  W. 
Earnest,

Coal Fellowships Offered
Four fellowships for research in coal 

and non-metallics are offered by the Uni- 
versity of W ashington, Seattle, Wash., in  
cooperation w ith the N orthwest Experi- 
m ent S tation of U, S. Bureau of Mines. 
Beginning Ju ly  1, these fellowships are for 
one year, being open to  graduates of uni- 
ve.rsities and technical colleges who are 
qualified to  undertake inrestigations. T he, 
purpose of the fellowships is to  undertake 
the solution of various problems being 
studied by th e  B ureau of Mines th a t  are 
of especial import&nce to  the S tate of 
W ashington, the Pacific Northwest, and 
Alaska,

The coal problems to be studied will re- 
late to  the treatm ent and utilization of 
coal and coke. The investigations consist 
principally of laboratory work directed 
largely by the B ureau's technologists. the 
work being performed in Mines Labora
tory, a  large modern building eąuipped 
w ith  th e  newest types of machinery and 
apparatus. Applications, which should be 
addressed to  Milnor Roberts, dean, Col
lege of Mines, L7niversity of Washington, 
w ill be passed upon la te  in ApriL

Fellowships in  mining and m etallurgical 
research are  offered also by the School 
of Mines of the College of Engineering 
of the U nirersity  of Alabama in coopera
tion  w ith th e  Southern Esperim ent Sta-
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Anti-freeze made from coal

Zorone, an anti-rust and anti-freeze maiło 
from a coal base, is shown in action in an 
automobile motor and radiator in comparison 
with plain water. This is part of the Du 
ront eshibition at the Museum of Science 
and Industry, Itockefeller Center. New York 
City.

tion of the U. S. B ureau of Mines. The 
fellowships are  for ńine months, begin
ning Sept. 1, and eoal-washability studies 
have been selected for im estigation for 
193S-9. Applications, due not later than 
June 1. should be addressed to J .  R. Cud- 
worth, director, School of Mines, Uni- 
Y e r s i t y  of Alabama, U nirersity, Ala.

Bootleg Miners on Strike
Bootleg miners in west Sehuylkill 

County, Pennsylrania, went on strike 
March 15 as a  p rotest against rates paid 
them for the ir coal by breaker opera tors. 
P. J .  Brennan, president of the free- 
lance m iners' association, said morę than 
a thousam ' workers quit, and added th a t 
the association had signed an agreement a  
year ago „with breaker operators setting a 
ra te  of Sc. per cubic ioot for all raw 
coal bought from association miners. Many 
of the mine operators, aceording to  Mr. 
Brennan, have failed toab ide  by the agree
ment. T he ' operators, howerer, m aintain 
th a t the deniand for bootleg coal has 
decreased becanse of bans in neighboring 
S tates. '

LARGE BŁOCK OF ANTHRACITE
TO BE PERMANENT EXHIBIT

A place of honor a t  the C ity Hall 
plate .'Ph iladelph ia , as a  permanent 
eshibit is to  be accorded an eight- 
ton fiiece of anthracite which was 
a  feature of the observance of An
th racite  Week in  Pottsrille, Pa., 
early las t October. This was de- 
cided upon following a  conference 
between Russell Beran, of the Potts- 
rille  Chamber of Commerce. and the 
secretary of Mayor S. Davis Wilson 
of th e  Quaker City. A suitable 
plaque >will be plaeed on the coal 
and um rtiłing ceremonies will be 
held when the eshibit is ready. The 
coal was provided by Robert Bazley, 
president ot the P o ttsrille  Chamber 
of Commerce.

New Preparation Facilities
Cranbekry Im proyement Co., Cran- 

berry Colliery, Hazleton, P a .: Contract
closed w ith Deister Concentrator Co. for 
Deister-Overstrom “Diagonal-Deck” coal- 
washing eąuipment to handle 24 tons 
per hour feed of rice, barley and No. 4 
buekwheat.

F r a n k lin  C oun ty  C o a l Corporation, 
Royalton No. 7 mine, F ranklin  County, 
Illinois: Contract closed w ith  Koppers- 
Rlieolaveur Co. for cleaning p lan t equipped 
w ith Menzies cone separator to  clean 
3x5/lG-in. coal, two Koppers-Battelle laun- 
der un its  operating in parallel to clean 
0x5/16-in. coal, and two Carpenter dry- 
ers to d ry  the la tte r product; provision 
will be made to  produce 0x3-in. coal 
screened into sizes standard in Southern 
Illinois, w ith arrangem ents to  make com- 
binations as desired; capacity, 270 tons 
per hour; to be completed Aug. 1. P lan t 
to be added to  existing tipple.

L eiiich  V a l l e y  C o a l Co., Hazleton 
Shaft Colliery, Hazleton, P a .: Contract 
closed w ith W ilm ot Engineering Co. for 
H ydrotator complete w ith dewatering 
screens to  handle 30 tons per hour of 
clean pea coal. Equipm ent represents 
additional facilities and is now in opera- 
tion.

Holmes Safety Awards Made
Certifieates in recognition of m eritori- 

ous safety records were awarded to  21 
coal-mining companies and to  42 coal- 
mine employees by the Joseph A. Holmes 
Safety Association a t  its  annual meeting 
on March 5. In  addition medals and cer- 
tificates of m erit were conferred on a  num 
ber of workers for risking their lives to 
save fellow workmen from death. The 
companies eited are:

Alabama By-Products Corporation, 
Bradford mine, Dixiana, Ala.—Operated 
M arch IS to  Dec. 31, 1937, w ithout lost- 
tim e accident and completed fuli year 
w ith only three lost-time accidents.

A rkw right Coal Co., Mona mine, Mor- 
gantown. W. Va.—Operated June  27, 1930, 
to  Dec. 27, 1937, w ithout a  fa ta l accident.

Caliente Coal Co., Ravenwood mine, 
Rarenwood, Colo.—Operated Jan . 1, 1935. 
to  Jan . 1, 193S, w ith nine lost-tim e acci
dents; no fa ta l accident sińce May 1, 1929

Calum et Fuel Co., Somerset mine, Som- 
erset, Colo.— Operated March 20, 1923, tc 
Jan . 1, 193S, w ithout a fa ta l accident.

Clinchfield Coal Corporation, mine No
3, Dante, Ya.—Operated March 12, 1930 
to Jan . 1, 193S, w ithout a fata lity .

Colorado Fuel & Iron Corporation— 
Morley mine, Morley, Colo., operated 
March 4, 1930, to  Jan . 1. 1938, w ithout a 
fa ta lity ; Kebler mine, Kebler, Colo., oper 
ated Sept. 20, 1932, to  Jan . 1, 193S. w ith 
ou t a fatality .

Diamond Coal Co., Proridenoe. Ky.— 
Operated Jan . 16, 1925, to  Jan . 1, 193S 
w ithout a  fatality .

Elm Grove Mining Co., Mobley mine 
E lm  Grove, W. Va,-^-Operated March 10
1932, to  March 31, 1937, w ithout fa ta lity

Industria l Collieries Corporation, No. 4: 
mine, Dakota, W. Ya.— Operated sińce Ma} 
20, 1936, w ithout a fa ta lity .

Island Creek Coal Co.—No. 1 mine 
Holden. W, Ya., operated Aug. 21, 1931 
to  A pril 5, 1937, w ithout a  fa ta lity ; No
11 mine, operated May 22, 1926, to  Dec. 31 
1937, w ithout a fa ta lity ; No. 20 mine
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with the Prop
AO GOGGLES ...
A c c o r d i n g  t o  t h e  U .  S .  B u r e a u  o f  M i n e s ,  e y e  i n j u r i e s  

a c c o u n t  f o r  a  m a j o r  p r o p o r t i o n  o f  a l l  l o s t  t i m e  

a c c i d e n t s  r e p o r t e d  b y  t h e  i n d u s t r y .

" L o s t - t i m e  e y e s ”  c o s t  m a n y  m i n e s  2 ,  3  a n d  4  c e n t s  

p e r  t o n  i n  c o m p e n s a t i o n ,  m e d i c a l  a n d  h o s p i t a l  

e x p e n s e s .  Y o u  c a n  p r o t e c t  a g a i n s t  t h e i r  o c c u r r e n c e  

o n  y o u r  p r o p e r t y  b y  a n  a d e q u a t e  e y e  s a f e t y  p r o g r a m

—  t h e  c o s t  o f  w h i c h  w i l l  b e  m o r e  t h a n  p a i d  f o r  b y  

t h e  s a v i n g s  t h a t  p r o t e c t i o n  g o g g l e s  e f f e c t .

T h e  c o m p l e t e  l i n e  o f  A m e r i c a n  O p t i c a l  C o m p a n y ’s  

e y e  p r o t e c t i o n  e ą u i p m e n t  i s  a v a i l a b i e  t o  y o u  t h r o u g h  

t h r o u g h  t h e  M i n e  S a f e t y  A p p l i a n c e s  C o m p a n y .  

T h e s e  g o g g l e s  a r e  s t r o n g ,  c o o l ,  c o m f o r t a b l e  t o  w e a r ,  

a n d  e a s i l y  f i t t e d  t o  t h e  n e e d s  o f  e a c h  m a n  a n d  h i s  

jo b .  T a l k  o v e r  y o u r  e y e  s a f e t y  p r o -

g r a m  w i t h  t h e  M .  S .  A .  r e p r e s e n t a t i v e  

o n  h i s  n e x t  v i s i t  t o  y o u r  p r o p e r t y .

The F-3100 Ful-Vu( GouJLc (p a tcn tcd ) — effcctivc cyc 
protection . . . a ll-round  v is ib il it y  . . . c o ra fo r t . . . good  
tooks . . . sc lf-ad justing nosc pads . . . 6 -cu rvc śaper
Arm orp ia tc  L cn se s (p a tcn tcd ) h a v c  cx tra  strcngth.
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Coal Commission Prepares New Schedules; 

Hosford Announces Retirement

operated April 12, 1932, to  March 30, 
1937, w ithout a fa ta lity ; also operated a 
group of inines from March 7, 1936, to 
March 30, 1937, w ithout a fatality .

Koppers Coal Co.—Had 184 eraployees 
who worked 20 or more vear9 w ithout a 
lost-time accident; of these, 70 worked 
more than 30 years, 38 more than 40 
years, and 14 more than 50 years.

Monroe Coal Mining Co., Revloc mine, 
Revloc, Pa.—Operated March 10, 1932, to 
March 27, 1937, w ithout a fatality .

N ational Mining Co., National No. 1 
mine, Morgan, Pa.—Operated Oct. 23, 
1929, to  Dec. 31, 1937, w ithout a fatality .

W. J . Rainey, Inc., Clyde Nos. 1 and 3 
mines, Uniontown, Pa.—Worked during 
1937 w ithout a fatality .

Rochester & P ittsburgh Coal Co., In 
diana, Pa.— Had 196 employees who 
worked 30 or more years w ithout a lost- 
tim e accident; of these, 17 worked more 
than 50 years and 39 more than 40 years.

Shamrock Coal Co., Shamrock mine, 
Erie, Colo.— Operated Jan . 1. 1935, to 
Jan . 1, 1938, with only six lost-time acci- 
dents, one in 1930 and one in 1937; no 
fa ta lity  sińce ,Tan. 31, 1933.

Union Pacific Coal Co., Rock Springs, 
Wyo.— Mines U, C, D and E operated from 
Dec. 11, 1935, to Dec. 31, 1937, w ithout a 
fa ta lity ; mines B and C had previously 
worked more than a year w ithout a lost- 
time accident; Reliance mines operated 
Jan . 25. 1933, to  Dec. 31, 1937, w ithout a 
fa ta lity ; company improyed its accident 
record as follows: 1923-27, 444,776 man- 
hours per fa ta lity  and 15,017 man-hours 
per accident; 1933-37, 731,205 man-hours 
per fa ta lity  and 61,165 man-hours per 
accident.

United States Coal & Coke Co., mine 
No. 7, Elbert. W. Va.—Operated April 4,
1933, to  A pril 30, 1937, w ithout a fatality .

United States Fuel Co., K ing No. 2 
mine, Mohrland, U tah— Operated Feb. 2, 
1932, to Oct. 23. 1937, w ithout a fa ta lity : 
worked more than a year w ithout a lost- 
time accident.

Valier Coal Co., mine No. 1, Valier, 111. 
—Operated Ju ly  6 , 1934, to  Jan . 1, 1938, 
w ithout a fatality .

Youghiogheny Ohio Coal Co.—Cliar- 
leroi mine, Charleroi, Pa., operated Feb. 3, 
1931, to Dec. 31, 1937, w ithout a fa ta lity ; 
Osborne No. 1 mine, Wyano, Pa., oper
ated May 2, 1930, to  Jan . 1, 1938, w ith
out a fatality .

Coal Moves More Freight
Railroads of the United States moved 

8 3 /5  tons of freight and eąuipment one 
mile for each pound of coal consumed 
during 1937 by freight locomotives, ac- 
cording to J .  J .  Pelley, president, Assoeia- 
tion of American Railroads. This, whicli 
set a new record in the efficient use of 
coal by the carriers, compares w ith 8.37 
tons in 1936, 8.31 in 1935 and 5J tons 
in 1920.

•

Alabama Roads Asie Rate Cut
Railroads of Alabama have petitioned 

tlie S tate Public Service Commission for 
authority  to establish a carload ra te  of 
$1.40 per ton on coal shipped from 
mines on their lines to Mobile, to meet 
barge-line competition. The present rail- 
road ra te  is $1.90, including a lOc. sur- 
cliarge; tlie w ater ra te  is 75c., w ith 
handling eliarges raising the cost to $1.40.

W ASHINGTON, I). C„ March 23— 
Althougli Chairm an Charles F. Hos

ford, J r ., has announced his resignation, 
the N ational Bituminous Coal Commission 
is proceeding to  elear the way for the 
establishment of new minimum prices and 
m arketing rules and regulations to replace 
those suspended on Feb. 25 (Coal Age, 
March, p. 90). Following a Wliite House 
conference March 14, Senator GufTey said 
th a t President Roosevelt will accept the 
Hosford resignation as of April 30, the 
chairman having stated th a t he wished to 
re tu rn  to  his private law practice. Com- 
missioner Percy Tetlow, formerly presi
dent of D istric t 6, United Mine Workers 
(Ohio), was unanimously eliosen tempo- 
ra ry  chairman to succeed Mr. Hosford on 
Tuesday.

C harles F . Hosford, J r .

Orders 231. 232 and 233, issued by the 
Commission on March 12, revoked pre- 
vious orders respeetively determining the 
average costs of bituminous coal, estab- 
lishing classifieation of coals of code mem- 
bers, and reąuiring d istric t boards to  pro- 
pose minimum prices for tonnage produced 
in their respective districts for the con- 
sideration of the Commission. Thus the 
way was opened for the submission of new 
minimums by all the d istrict boards. Or
der 323 also revoked a previous order on 
maximum discounts or price allowances 
made by code members and set a publie 
hearing for A pril 25 to subtnit evidenee 
upon whieh to  base new discounts or price 
allowances.

An order was issued by the Commis
sion on March 16 ealling upon each code 
member to  forward by A pril 15 replies 
to  ąuestionnaires concerning coal analysis 
and preparation, methods of mining, and 
other da ta  to he used in a renewal of its 
efTorts tow ard stabilization of the in
dustry.

In s ta rting  the groundwork for reestab- 
lishm ent of prices and regulations the 
m arketing division of the Commission 
made a complete study of proposed rules 
to  be used in prom ulgating new schedules.

The legał division is analyzing this study 
with a view to preparing an outline, de- 
signed to conform closely to the m andate 
of the courts, for use as a model for futurę 
procedure. W ith the cooperation of other 
Commission bureaus steady progress has 
been made in the assembling and prepara
tion of m ateriał for tlie guidance of the 
Commission in preparing new schedules. 
For iustance, a elose study is being made 
of complete reports from the industry re- 
garding operations between Dec. 16 and 
Feb. 25, when minimum prices were in 
effect, w ith a view to  learning the effects 
of Federal regulation.

This study reveals th a t code member- 
ships have continued to  inerease sińce the 
revocation of minimum prices, the total 
on March 9 being 7,506, representing an 
annual tonnage of 414,435,374, or approxi- 
mately 96 per cent of the industry. From 
these data  the Commission is preparing 
a  directory of all coal mines in the 
country, arranged alphabetically for each 
producing d is tric t as well as for the entire 
United States.

M arketing A gencies P e rl Up

Growing in terest in the marketing- 
agency selling plan was shown w ith tlie 
decision on March 8 by a m ajority  of 
Southern high-volatile operators to  m ar
ket their ou tpu t through Appalachian 
Coals, Inc. Under th is  arrangement, 72 
p,:r cent of the tonnage of tlie field will 
be distributed through A.C.I., whieh re- 
ceived approval as a m arketing agency by 
the Commission on Jan . 28. Smokeless 
Coals, Inc., also has experienced an im- 
petus sińce the revocation of Commission 
prices, uuoffieial estim ates of its  share 
of low-volatile d istribution ranging from 
65 to 70 per cent of the to ta l tonnage.

In  orders issued on March 12, the Com- 
mission ruled th a t bituminous coal mined 
in Kansas and Arkansas is in direct com- 
petition w ith coal in in terstate  commerce 
and will be subject to  regulation under 
the Coal Act, effective A pril 12. Four 
days later, a sim ilar decision was an 
nounced regarding New Mexican coal, 
regulation becoming effective on A pril 15. 
In  the case of in trasta te  transactions in 
bituminous coal in Nortli Carolina, liow- 
ever, i t  was deeided th a t they do not 
affect in terstate  commerce and th a t  there
fore they are exempt from the provisions 
of Sec. 4 of tlie Guffey-Vinson Act.

U rgent pleas th a t M ontana coals be ad- 
judged subject to  regulation under the 
Coal Act were made by a  procession of 
witnesses, including government repre- 
sentatives, coal operators of M ontana and 
neighboring States, miners, m ining offieials 
and otliers, a t  a  hearing lield a t  Billings 
beginning Feb. 17. Tlie picture of grow
ing demoralization presented by witnesses 
was alm ost a  replica of th a t  shown a t  a  
hearing held a t Seattle, Wash., during the 
preceding week, when sim ilar pleas were 
voiced.

Appointment of Ray Edmundson, dis
tr ic t president of the United Mine 
W orkers, as a member of D istric t 10 board 
(Illinois) was upheld on March 7 by an 
examiner for the Commission. The ap-
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How to Win BUSINESS 
and Influence PROFITS

S e p a r a t i i  
B U S H IN O

See the S-D "F lo a te r" Bali Bearing, 
Patented Annealed W hee l.

See the S-D, 1-2-3 Autom atic . . . an exc!usive 
S-D design that gives you the greatest cap ac
ity availab le in A utom atic cars, fo r any given 
over-a!l dimensions.

SANFORD-DAY IRON WORKS, KnoxvUIe, Tenn., U.S.A.

S eein g  is B e liev in g  . . . m eet us in
C inciim ati, May 2 -6 , at the A m erican  
M ining Congress. T lirou gliou t the m in- 
ing  Industry, S-D E ąu ip m en t is b ein g  
discussed . See son ie o f  it 011 d isplay  
• • • it’s 1 9 3 8 ’s highw ay to new  b u si
ness . . . new  profits, in  an ever
increasing m eclian ized  field .

•  D o n ’t th in k  w e’re k id d in g  you , 
M ister, w hen  we tell you how  vital 
the n eed  is fo r  m odern  cost-cutting  
S-D eą u ip m en t. N ever b efo re  has 
p rop er m eclian ization  b een  so n eces
sary to  profitab le  operations. N ever  
b e fo re , have w ide awake m in e oper- 
ators g iv en  as m u ch  serious thought 
to  red u cin g  costs. O ur records show  
th ese  facts. W ise operators are junk- 
in g  out-of-date cars . . . in sta llin g
S-D A u tom atics . . . and at great
savings. It’s tim e you  w ere investi- 
gating.

See łhe S-D "Under-ground H o g ” . It's high- 
powered "porlt", and roołs the props from 
under e*pen$ive methods of underground 
transfer of coal.

T E L T  S E A L

METAL SEAL

FL0A7CR
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jii&aism em  h a d  been nroteE ted  h y  t f ik e : ? H r  
rgresriitfe M in ers, w is ia ii -aliBged i th a:. E d -  
n m iid sm : c id  n o t  T e r r e -e m ;:  p r e p o n d e r su c e  
o i  -traku; "m iner s  ;f c  th e  id ls tr lc i .  --It -was 
x n d ie a i“ G th a t  th e  ‘P rB gresśiveg  u j ig k t  <*p- 
pe&l ir o n . th e  e x a m in c r :!-. deci& ion t o  '-the 
OoirtmiBfeJoŁ.

Urraue PpessOłfetSs Bternać tor 
Br&akdowr. in °rice -Contro,

By PAU. WDDT-OK
'* CMo’ iłpr P</rrfj*rłOtttteri? i

®y yieldinp to  the presBirre bronght 
upon ihem %r tłu  Prewden: aw:'tithcrs- -to 
JittKr. out the oi-eoid ptaete, th e
'nj&mierf- of th e ^ a t ia a k l  B itunanons 'Coal 
Cotnmissłoti•de5*yeć*4or itobody łait>w& how 
long Hke tim e -wheo t t e  minimum yrfce 
“plan ■wił! ;go 'tnto effeci. -AU priee~ and 
-e ll  r u ie s  and regułaSłons -raiating to  priees 
were T>-voked. Tbi.1 action '-wa= tako: 
TólmrtarHy before th e  conTi had be o t- 
portu iiiiy  to  'cosnplflte t t e  study  iii « s  
making under ■■■& -fcemperrary itijunction.

’S o  com plaini Sw*s' -nade 'to  i ł s  «onri- a- 
•to t t e  o i t t e  tew or as
to  TeaWłnabieneBS o; the prices fised. The 
whole CBBeTras based on t t e  cmic. th a t  the 
Cominission Ład n o t fbliowed t t e  ietter oi 
the ław  Sb  .giving those eoneerned an ot-  
porturiity -to ix- teard  in  eonneetioj: w ith 
any of tae 'ten ta^F e 'B nd ings o f th e  heerd.

Scłiecirtor ■ Ce*f C-eus*:? Ciurtor.-
Włsen -the. -<łuffey a c t -was tender con- 

sideration in Oonpress tte -fie te eh te r sease 
deeiaion- was frefih in "veryone's mind. The 
iawm&kers leoneć w e -  baskward ‘i r  3»se- 
aerming -limite and  eonditions for any 
pwwers detepEted. One of th e  c<mditionć 
mentioned ir. th e  ten""was th a t no  order 
of -the PanHmsaiOE affeetnig "prices ahould 
«o in to  -effeci w ithoin hearings- B ad  the 
Ofmnriission p rw łded  for «ven Sfteei) days-
oi heering- after '"it g o t tt« nrieet -ready 
for annomiMmesit. some imipyerŁ b e l iw t  
tśberc would liss^e Iłeea -compliamee w ith  4iie 
letter «f the ;law. Si. i s  tm e  that, the
20.000 differeni iuterests affested by ;tbeee 
prłees eonld not hsite been ieard in flft«er: 
days, hut St wotild hvm- beec up to tłte 
eompiamams to eombine 'th«ir ohjectioiis 
•bo that they -eonld make their -protest 
within the time olloted. The InterKate 
Oanmwrce Coanrtiasioi: cłmstantly ;fe iaeed 
witii situntioi!? where larire mrmberR waat 
to be heard. The l.C-C., łiowe^er. declnre.- 
to H«i«n to the «aise argnment from firore.? 
of drSerent ErpeakerE. I t  regnires ■eoopm-ji- 
•fien .aaKmg those desiriag to be iłeard, so 
t ł tó  the Bame iprouad -łs uot eovered re- 
nentedły.

The Ona! Commissioii thought the -many 
heariiiĘt i: had held p rio r to  'its -finał 
cp-eemenr -on pricet, would be eufficieisl, 
bnt, wher, the coutt sald  d t wanted to  
fitudy the 'law  to  see if  h«arings ehoiild 
!iH:ve t«ei! held a fter the priees -were asreed 
tspoti. i t  'rois -depided to  revo te  «v®ythiag 
and proeeed w ith the  hearmgb on iiie
450.000 indn-idJi£u priees that muke up its 
seheSale. i s  th is  decisioD prohably meamg 
s  ferther delay-af some months before the 
priees tssr, te  put, ifito -eSect. anotiier 
period of hea-ry eoal trjyiii" is in  nrosroct. 
B ron with the depression. the eoa) bnainess 
proiniires t o  "te gooa a? ł  Tesalt of th e  
tasying th a t -will t e  done before higńer 
p riłe s  go into effect.

M e c n a n i c a  3 t » * e r S a l c s  
R e c e d s  “ i r - ł n e -

-•S-AIiES - « f  m e c h a c ic a j  Etiikers in  
-I sn u a r y  lngt t-otaScd S ł iS S  u n is t .  
u w trrd in g  t(> e ta t is t ie ?  in m is i ie d  th e  
U . ^B. JJoxe*ai o f  th-; O ensn- nr J 1 2  
n u m ć iD cc n r e r ;  f G hiss I , ;u l : G iasr  
3 5 ; Olas? rS.,^34; C la s f  - i . : Ś 4 :  .C3as~ 
•S. H  . Tłtir; com p are?  -w ifc  sa le s  o f  
-4:009 iBffleite in  ' t h e ’ prroid iK g'm K m th  
n iu '21BB0 Sn . la n u s r y  1837. 'S a le -  
!it B la w * i &b .lan u arj- laE t w ere:  
T -esid en tia l (ttmder >61 Ib. a f  c o a l  
v>e- l io u r ,  ’ (h in n n iu u u i.  Z.-6I2 : 
a n tk ra o rte . S 4 3 i ; sm a l: /aiiarK m ent- 
iitffiee a n d  s m a li  c o im s e r c ia l h e a t in g  
!0fe= i'SI t o  ,3 00  To.^>er iio n r  i . 2 0 3 ;  
ttpartmenr% OH«e ;.aud igenera; Bmall 
•eom m ercia] l ie a t in g  iohr (101 t o  3 0 0  
lh ;  p e r -h o n r  i .• 1 6 1 ; la ig e  eom m ercia '  
and  s m a li  ^lugii-presanTe a t - e a w i  
platrlr  301  t o  i l^*0i > Ib . p e r  h o n r  i , 
7 2 ;  h ig lH p ressiiT e  in d u e tr ia l etesm  
ij la n tć  i nyrer l iłO t . 3b. 'per h tm r  i . 22 .

N<- jrfrrerrnmen; agEnty ha? trareled  a 
^tonier road  -thar, ha? the Coal Gammis- 
«ion. '-Sos oidy h are  some oi the jjpjfoim- 
■nwntf to  th e  Oommission :it«3f -.been criti- 
cized on adm inistrathre .grounds bni. t»  
make m atterf worst. the  'ComrjSBicm had 
te- worł: wrtij- a persoimei foreed. -on i t  łrr 
politiciana. Person? lanSKar-writŁ the coal 
nnaines^ generully w ere not, ahie te  «eccre 
p o l i i ic a l  indorsements. E srerte  w h ic h  the 
Oommission sp e c if ia il iT  regnested conld 
not- t e  h ired  heeaaae th e  -toina;  chairman 
or some otłier p e rty  ofijsial refased an- 
dorsement. i i w  amocg-memheri o: the 
Oommissior. was; preeipitated hj’ ■natronar-: 
polieies.

Z  o m in ę  M e s i i n g s
»13tah  Ooal Cjperators’ -Assoeiation: an- 

"bbs3 meeting- A pril fi, liz ra  Thompson 
Euiidiiłg, S ah  i a k e  CSty, TJtaŁ.

»  iM idwee; P o w e r  C on faren ce: A p r il  1S-15, 
L a S a lit  S o t e l  C h icago .

•• T irrr in i. C o a l Croerarorś' i s s o d a t i o n :  
a n n u ł. jn ee tśn g , A p r i;  14. K ortn a . T a .

*  F itk; A ntn ia'. A n th ra c ite  C on feren ce:
A p r l l  2 9  a n d  3 0 .  L e a ig b  "Dn iv a riśify , ‘B e th le -  
h e m , P a .

»  A m er ica n  M in in g  D ongrees: 15 th  a s -  
n u a l eotil m in in g  e o n v en tia n  a n d  e sp a s i-  
t io i . .  T day 3-C , 3 in s i?  S a l i .  C m tan ńati.
O h io .

*  A m e r ie a r  W h o le s a ii  C o a l A sa a c ia tjo n ;  
a in ra a l e o n ^ en tio n . ~Msy I S - ia ,  CETalier 
H o te l.  T ir g in ia  I te a c h . T a .

* "Mine Inspefitors’ In s tita te  o{ A-merifS; 
29£h anmial eoirm ition. S t ’iKieholas B o ttl. 
Springfield. 311., Jnne G, 7  and S.

* American E eiail Coal Asisocmion: a.r- 
ihhl! ccm ention ssend coal erpoation. Jaue 
t^-1 2 , Botel Snerman, Chicago.

* -Illinois liliid cg  Institin* : Tweaitjeth »n- 
n u a l  b o a t  tr i:-  and sarnmer'HHWaajr. ,1«T)e 
1<»-12 aboard Str. “Golden Ea^lc." leariag 
B t .  Louis- rlune 10 and r e tu r n in ?  .1 un,:. V2

H ' « a : iihiioRs S-riI S r r u a g b  

~z3r ?r>wbt rr, Illinois

A -.mmi-ńy jg C M H I t  Triti; dfae U n ited  
a iia e  Wońcem  -»va* -sigwai ńy -effidoik of 
the 'W illw m m r- County {Uliaois i T ruac  
•aad Wagon 3Iine AsEociatron iate 3n 3}*h- 
-raary, aceordinr rto yWhite, d isrrici
traard 'memuer, "T1Z111W. Tiie txaitra.ct. Ct/--- 
ering ^ ueriod of o:i- year. became eiie--- 

t-fra- tm i l a r d j  T. The .aSEodiation 2laim 6 t »  
represent -S0 per wanct of -the off-tail Ksb- 
uage in  th e  county, -sofii a  to ta l af ahorn 
ouf, thonsand employees.

T t e  a g r e e m e n t  pro-T ides t h a t  ~ihfi -w agę  
Keaie -siip -u łated  in  t h e  S m R P w id e  a g r e e -  
m e n t h erw een  i h e  X 3 1 T v .  a n d  t h e  l l i in o i?  
O oal O perator*' -A s so s ia tio n  ie s ;  S I  t s t  
seve i!-h on r  -sh ift  i h a l l  p r s T a ll  a s  "the m in i-  
-Hnun x a te .  T t  a l s o  i s  p r o T id e c  t h a t  to i!-  
n a g e  n a y m e n t  ssh a ll t e  a t  t h e  -sam e  
-n rop ^ rtio tia ie  x a te ,  -w ifił t h e  o p e r a to r  h a v -  
in g  th e  o p t ia n  a f  p a y in g  a n  -e ith er n  tar?- 
mure ar  d a y -r a te  b a s is . T h e  to n n ^ fr= r a te  
e la u se . h o w e r e r , p r o r id e E  t h a t  m an  e u -  
D loyed  i r  lo a d in g  co a l an d a y  a a t e s  s h a l l  
be e n t it le d  t o  a  m in in u n c  ,ó£ SCT-0 p e r  d a y .  

"Signini: o f t h e  p a s t  m a r k e f i  f h e  s n fl -df a  
lo n g  fer iit 'to  H n io n ize  t h e  w a g o n  a n in es . 
U1MAV. {sffidals a s s e r t e i  t h a t  t h s y  p la n n e d  
t o  e s t e n d  ■arganizatron effortE  in t o  S a l in ę .  
J a ek so n  a s d  P e r r y  tw a n tie s .

T h e  ’P r < srea 5 iv e  I k l in s is  -em erged TjEtc- 
T in u s i n  a. eo n sen t -e3ectlan h e ld  P e b .  2 6  
ta id er  t h e  a s s p i e e s  o i  ~the 'N a t io n a l  i a b o r  
S e la t io n s  E n a r c  fo r  t h e  r a g h t t o  T ep resen t  
340  m in e r s  ^em ployed a t  -EareTca 3 fo .  2  
m in e . T ild e n , 111. W rth  a l l  o f  t h e  -worker?  
T o tin g , "PU L A . « c m e  o n t a h e a d  b y  TT t e  
fi9 fo r  th e  U n i t e d  "Mine W o r k s i s .  T h e  
m in e , -w hich  i s  in  l ia n d o lj ih  C o u n ty . h a d  
ocen o p e r a te d  w i t h  P r o g r e s s ir e  w o rk m en  
tmt51 łasi- -jTme.. -whesn t h e  J o n e s  B r o s .  C oal 
Oo.. erwner o f  th e  m in e .  e n te r e d  in t o  a  cna- 
t r a c t  -w ith  t h e  'C 3 Ł W ,, -w hich  r.larm? t o  
T ep reaen t 305  w o r k e rs . S in c e  t h e n  th e r e  
h a s  b een  a. - s t r u c l e  fa r  sap rcm & p y t e -  
tw e sn  :j ie  T rra; e r a a n is t ó a n s .  U n d e r  ih e  
ts r m s  o i a n  s g r e e m e n t  fierw ren t h e  im io n s .  
Ttienibers -oi t h e  l o s in g  g w a p  m a y  jca n  th e  
T ie to r io n s  u e k  -withcEnt p r e jn a ic e .

E u rek a  K o . l  m in e  o f  th e  s a m e  com p an y , 
in  S t .  C la ir  -C « r n ty . I l l in o i s ,  em Tiloying  
C O £.W . m em b ers , -was -so ld  ? e h .  2f> a t  a  
fr r e e lo s n r e  s a le  t o  th e  P ir s t  S t a t e  B a n k  o f  
Tildcffi fa r  $49.500. T iie  b a n k  h e ld  a  n o te  
-for $44 .000  a g s rn st  th e o -w n e r  o : th e  m in e . 
n -h ieh  h a d  t e e n  c lo se d  fo r  s o m e  t im e .

-loe O zen ie , p r e s id e a t  of t te  P rogrea -  
s iv e s ,  h a s  g ir e n  n o S iee  t h a t  h i s  xsnion  is  
g o m g  to . p n t  o n  a n  org a n iK stio r . c a m p a ig n  
ir. e r e r y  {Kłał-prodnf in g  d i s t r i c t  i n  th e  
p o u n tjy . In C h a r le sto n . W . \ 7a „  dtrring  
the seotsnd w e e k  in M a rek , for th e  r e -  
fa -g a n ia tto -n  o f  t h e  S t a t e  P o d e r s t io n  ot 
Łster. łie said: “As soon te  the American 
P e d e r a tio n  o i  Łshor grsnts ti> a n  inteT- 
nstjonal c h a r te r , -we a r e  com ir .g  into W est  
Tirignia. And we espert to reeeire that 
e-harter a n y  d a y  'now.”

Anłhraciłe Cłasses Launched
A sK-weeks senes of niffht-school elasses 

started  in  Philadelphia on FeK 22  tmder 
the anspices of A nthracite Industries, 
Inc., w ith ’ t>4 re tail ooal dealers in at* 
tetsdsnee, The session, which w ss held a t 
the Broad Siree; Snhurhar. S tation  Build- 
tr.f. was one of a ser i es dwring which the 
d->tr1h-.;fors w ill s ia d y  the varioos phases 
■ their hnsiness which bave been affected
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NUGGET COAL COMPANY
MAKES A LOW-COST CHANGE FROM SHAFT TO OPEN PIT

B. G. LeTOURNEAU, INC.
Peoria, Illinois Stocltton, Ca liforn ia

Coble Address: "Boblełorno"

M a n u f a c tu re r s  o f :  A n g le d o z e r s * ,  B u g g ie s* , B u lld o z e r s ,  C a r ry -  

a ll*  S c ra p e rs ,  C ra n e s ,  D r a g  S c ra p e rs ,  P o w e r  C o n t r o l  U n i ts ,  

R o o te rs* , T r e e d o z e r s .  * N atne Registered U . S. Patem  Office.

IETDUHNEAU

When shaft mining of its lignite coal de- 
posits at Hanna, Wyoming, proved un- 
economical, Nugget Coal Co., changed to 
the open-pit method, opened the first box 
cut with a dragline, now uses a LeTourneau 
U -12 Carryall Scraper and “Caterpillar” RD8  
tractor for stripping overburden and removing 
spoilbanks. The overburden varies from 6 to 30 
feet in depth, consists mainly of soil and clay and 
covers a 24- to 30-foot coal vein. The tractor- 
scraper rig removes this overburden right down to

the coal. On a 600-foot round trip, it 
averaged a load every four minutes, 
moved more than 100 cubic yards hourly 
and thus made the change-over from shaft 
to open pit a Iow-cost one. In addition, the 

use of the LeTourneau Carryall Scraper enabled 
the company to keep its dragline constantly 
employed on the productive work of loading coal.

Many another coal operator has found LeTour
neau equipment a low-cost method of handling 
overburden.

Tractor and Scraper load dow n a 59o grade. pick up  heaping loads Ask your “Caterpillar” dealer nhat it can do for you.
Job ob$erved and data  certified by o u t Field Engineerin* D ept. 

You are in rited  to  a l l  on this deparunent for a id  in estim ating and  
planning the b e«  methods o f handlinj; your m erbu rden  problem s.
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N . P. Rhinehart

by competitivc fnels. They will eonsider 
a u cii subjects as new autom atic derices 
for fuel and ash liandling; radiation; 
humidification, a ir  eonditioning and vari- 
ous other factors which affect the conifort 
of home-owner customers. The eourse was 
laid o u t by J . Morgan Kipę, of A nthracite 
Industries. Inc.. in  cooperation w ith the 
A nthracite Industries Łaboratory a t 
Primos, Pa., and w ith the advice of lead- 
ing educational instiutions in the East. 
Instruetion  is given by łaboratory engi- 
neers and other anthorities from the an
th racite  eąuipment field.

At the Buffalo (X. Y.) home show. 
which was held Mareli 7-12. two anthra- 
eite model ba semen ts  were shown w ith 
central heating plants in acttial operation. 
One showed the la test autom atic stoker 
feeding the coal from bin to  burner 
through a comeyer tubę and autom ati- 
cally disposińg of the ash. The other ex- 
liib it demonstrated the remarkable degree 
of cleanliiiess obtainable w ith modern 
hand-fired eąuipment using anthracite as 
fuel.

. Personal Notes
J esse  Bau.ey has been appointed fore

man a t the Kila mine of the Miller-Todd 
Coal Co.. Adrian, W. Va.

A. B, Brooke, superintendent, No. 28 
mine. Elk Horn Coal Corporation, Way- 
land. Ky.. was chosen president of the 
B ig Sandy-Klkhorn Coal Mining In s ti
tu te  a t  the Fcbruary monthly dinner- 
meeting of the mine-safety organization, 
held a t  Pikeville,

W, R. Cam pbell has been made fore- 
man a t Powellton No. 4 mine of the Kop- 
pers Coal Co.. Kimberly, W, Ya.

George C o ffe t  has been named foreman 
a t Prndenee mine of the New River Co., 
Macdonald. W. Va.

John T. F a llo n , superintendent a t 
Omar mine of the W est Y irginia Coal & 
Coke Corporation. Omar, W. Ya.. for the 
la s t ten years, has been named superin
tendent in charge of operations of the 
eompany’s mines in the Elkins division 
a t Bowcr, Jun ior and Norton. He took up 
h is new duties on March 1, succeeding 
W . S. W ilson', resigned.

M ich a e l G a łla o h e r , Cleveland, Ohio, 
has been elected a director of tlie Fidelity 
Investm ent Association, of Wheeling, W. 
Ya. Mr. Gallagher also is chairman of the 
board of the P itts ton  Co. and the United 
States D istributing Corporation and is a 
director of M. A. Hanna Co., Pattison & 
Bowns, Inc., the Slieridan-Wyoming Coal 
Co. and the Jagels Fuel Corporation.

J . R. H u n ter has been appointed fore
man a t the McKeefrey mine of tlie Mound 
City Coal Co., McKeefrey, W. Ya.

L ouis C. M adeira 3d, executive director 
of the A nthracite Institu te , New York, 
has been reappointed as a nieniber of the 
advisory eommittee of tlie U. S. Bureau of 
Mines, according to an announcement by 
John W. Finch, director of the Bureau.

Feed M ooney has been made superin
tendent a t the Rosemont mine of the 
Green Yalley Coal Co., Rosemont, W. Ya.

L. M. P l a t t  has been named foreman 
a t the Hugheston mine of Kanawlia Coals, 
Inc., Hugheston, W. Ya.

Roger N. Q uirk, of the British Mines 
Departm ent, is making a study of the 
coal industry  in the United States. He 
is on leave from the Britisli department, 
serving under a Commonwealth fellow- 
ship.

W. B. Reed, sometimes called the dean 
of the eost accounting profession special- 
izing in bituminous coal, has been placed 
in charge of the eost and sales reahration  
division of the N ational Bituminous Coal 
Commission, where his appointment is ex- 
pected to do much toward establishing con- 
lidence aniong operators in the integrity  of 
the cost-finding work. W ith 38 years of 
experience as an accountant and auditor, 
lie has worked for producers both nortli 
and south of the Mason and Dixon linie. 
Few others have liad as wide experience in 
the actua! problem s and methods of coal- 
mine adm instration. When the N ational 
Coal Association was formed in 1917 lie 
was seleeted to head its eost work, He 
became nationally knowu as an authority  
on eosts and incoine taxation. In  recent 
years he has been in consulting practice. 
Ue was called in by NRA officials for im- 
jjortant work in conneetion w ith the coal 
codę. Morę reeently he has been in charge 
of eost and sta tistica l work for operators 
in D istrict No. 7.

N. P . R h in e h a rt  was officially reap
pointed for another four-year term as chief 
of the S tate Departm ent of Mines of West 
Y irginia on March 15. His previous term 
expired Dec. 21, his latest appointment 
<lating from then.

C. J .  S lu s h e r  has been elected secre- 
tary-treasurer of the Panhandle Mining 
In s titu te  to replace A. E. Morgan, re
signed.

.T. M olten  Sm ith. J r., lormerly pur- 
chasing agent of the L ittle  Gem Coal Co,, 
B irmingham, Ala,, has been elected presi
dent and treasurer, succeeding 0 . M. 
Cross, retired. Other officers named are: 
Mus. W. P . Y eatm an . vice-president, and 
O. G. Robinson, secretary. The company 
operates the Dogwood mine. in Shelby 
County.

W. E. Starpord has been appointed 
superintendent a t Wendel No. 2 mine of 
the Maryland Coal Co. of W est Yirginia. 
Wendel. W. Ya.

H arris  <£- Eicituj
W . B. Reed

M illa r d  S te e l  has been made foreman 
a t the Shamrock mine of the Logan Eagle 
Coal Co., Logan, W. Ya.

F. A. T a y lo r, president, Maryland-New 
lliver Coal Co., was elected president of 
the Smokeless Coal Operators’ Association 
of West Y irginia a t  its annual meeting,
011 March 9 a t Wliite Sulpliur Springs, 
W. Ya. Other officers chosen a re : first 
yice-president, H. D. E te r e t t , president, 
Smokeless Fuel Co.; second vice-president, 
John J. A tw a te r , president. W illiam C. 
A tw ater & Co.; treasurer. II. R. Haw- 
tiio rn e, vice-president, Pocahontas Fuel 
Co.; secretary, J Io lly  Stoyer.

J a ck  W rig h t has been named foreman 
bv the W hitesville Mining Co,. Whites- 
ville, W. Ya.

Tentative Standard Approved
A sclieme of sampling coals classed ae- 

eording to  ash eontent was approved for 
presentation to the American Society for 
Testing M aterials for publication as a 
ten ta  tire  standard  a t a meeting of Com- 
m ittee D-5 on Coal and Coke held in 
Rochester. N. Y., during eommittee week. 
March 7-11. This method is intended to 
apply to average commercial sampling of 
coal and is designed to give results so th a t 
95 per cent of the te s t results fali w ithin
10 per cent of the tru e  ash eontent of the 
coal samples.

The method also gires instructions for 
sampling for purposes reąuiring special 
a ccii racy, sueli as classification of coals by 
grade or rank and for performance test 
work. Coals are divided into groups ac
cording to  size and each group is sub- 
diyided according to  ash eontent. For each 
size and rangę of ash eontent, the method 
speeifies tlie minimum number of inere- 
ments to  lie taken in collecting gross 
sam ples; also the minimum weight of each 
inerement is given. togetlier w ith  the 
minimum weight of gross samples. This 
method of sampling is the resu lt of a  
number of years ' intensive investigation 
by producers and consumers to  derelop a 
practical method of sampling, scientifically 
sound in principle, whereby coals can be 
sampled a t a minimum eost and yet with
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VENTUBE "keeps the air elear
of dust, smoke, andpowderfumes

''H F
of*

THE FLEXIBLE VENTILATING DUCTE. I. du Pont de Nemours & Co., Inc., “Fabrikoid” Division, Fairfield, Conn.

T HAT jackhammer is going to 
kick up plenty of dust in this 

Iow coal working. But dust won’t 
slow down the job—because “Ven- 
tube,” rubberized ventilating duet, 
keeps the atmosphere elear.

Low coal is the toughest test for 
any ventilating system—and “Ven- 
tube” is made tough to stand such 
severe treatment. The extra-heavy, 
long-fibered Hessian cloth is both 
coated and impregnated with rubber 
to make “Ventube” resistant to acid 
water, damp or dry rot, moisture 
and fungus. Concussion won’t rip 
or te a r  it. And 
“ Ventube” is as 
strong  in tear-  
resistance in the 
warp direction as 
in the filier.

“ Ventube” takes up little space. 
It weaves in and out of narrow, 
crooked passages—turns sharp cor- 
ners—goes where other ventilating 
systems won’t go. “Ventube” elim- 
ina tes  cos tly  b reak - th roughs ,  
thereby saving time and money.

Give “Ventube” a trial in your 
deepest working—where you have 
had the most trouble with dust and 
foul air. Watch how ąuickly “Ven- 
tube” clears out the dust and gets 
fresh air circulating in the room. 
There’s a “Ventube” distributor Io- 
cated nearyourmine. He will beglad 

to help you solve 
your ventiIation 
p r ob l e ms  and 
save you money. 
Write for com- 
plete Information.

You are cordially invited to v isit 
the du Pont exhibit at the

15™ ANNUAL COAL C0NVENTI0N
Cincinnati, Ohio May 2 to 6
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satisfactory accuracy for commercial pur- 
poses.

The committee also approved a  reyision 
of the procedurę for deterinination of 
coal-ash fusibility, covered in the Methods 
of Analysis of Coal and Coke (D 271), 
whieh will perm it tlie use of either gas- 
fired or eleetrically heated furnaces wliich 
meet speeified reąuirements. This revision 
is necessary because of tlie developmcnt in 
recent years of a number of furnaces suit- 
able for the determ ination of .coal-ash fusi
bility. Furnaces whieh have been tested 
by the committee and found satisfactory 
aro listed. A. C. Fieldner, chief, Techno
logie Braneh, U. S. Bureau of Mines, is 
chairman of the committee.

The subcommittee on plasticity and 
swelling of coal reported gratify ing prog- 
ress 011 experimental work being conducted 
to  standardize methods for determining 
the swelling or expanding characteristics 
of coals when carbonized for m anufacture 
of coke. Coal expansion during coking is 
very im portant in the selection of coals 
for coke m anufacture, as strongly swell
ing coals eause damage to the eokc-oven 
walls. The subcommittee recently held a 
nieeting a t Jolinstown, Pa., and inspected 
the eąuipment used by the Bethleliem 
Steel Co. for testing coal cxpansion, when 
plans were made for testing different ranks 
of coking coals by different methods as 
used in yarious laboratories in th is coun
try  and Canada. Tlrese cooperative tests 
will be of much value in the standardiza- 
tion of a  suitable method of testing  cx- 
panding characteristics of various coals 
during carbonization.

Pumps Reclaim Flooded Mine
Work on the job of removing three 

billion gallons of w ater from an Illinois 
mine inundated in the flood of 1937, whieh 
started  in December (Coal Age, January , 
p. 8 8 ) w ith a  battery  of three pumps re- 
moving 12,000 gal. per minutę, is well 
under way. The swollen w aters were dis- 
astrous to the town of H arrisburg, 111., 
as the flooded workings, owned by the 
Sahara Coal Co., had been a major source

of employment. iW ith the help of WPA 
funds, the S tate Departm ent of Mines and 
Minerals bought three 3,000-gal. Pomona 
deep-well pumps driven by 500-hp. West- 
inghouse motors. The contract called for 
delivery of the maehinery in 93 days, but 
Director Jam es McSherry, of the State 
Mines Departm ent, started  the pumps to 
work two weeks before the tinie was up. 
In  the first tw enty days the w ater level 
dropped 40 ft. and a t  th a t time 345,600,- 
000 gal. of w ater had been removcd.

Plan New Ritter Mine
A new coal operation is to be opened by 

the R itte r Lumber Co. a t Red Jacket, in 
Wyoming County, W est Virginia, between 
Daileysville and Pineville, on the Guyan 
Valley extension of the V irginian Ry. 
Thougli close to  another mine of the com
pany now in operation, the new mine will 
liave its  own tipple, preparing mine-run 
exclusively.

♦

New Delco Stokers Corning
Three autom atic coal stokers will be 

added to the General Motors (Delco-Frig- 
idaire Conditioning Division) line in May. 
Designed to bum  bituminous coal, two of 
the three models are for service in liomes 
using not more tlian eighteen tons of coal 
annually ; the tliird  is for residences where 
not more than 30 tons is consumed per 
year. A utom atic a ir Controls provide 
eombustion effieiency and a heavy-duty 
transmission ińsures an agitated fuel bed 
w ith a minimum of electric power con- 
sumption.

♦ 1

O b i fua ry
Thom as Simpson, 84, Illinois deputy 

S tate mine inspector, died Feb. 19 a t  his 
liome in 0 ’Fallon, 111., after a  lingering 
illness. He had been engaged in the coal 
industry more than  60 years.

Fred T. B a k e r, for many years super
intendent of the Colorado Fuel & Iron

Flume convey!ng w ater removed by łhree deep-well pumps in Sahara No. 3 mine

Insures ease for women flre tenders

Corporation mine a t  Morley, Colo., died
011 Feb. 26. He had been w ith the com
pany 35 years and also was a member of 
tlie Morley scliool board.

Cook M. Wai.dran, 59, inspector for tlie 
N ational Bituminous Coal Commission in 
Birmingham, Ala., and associated w ith the 
coal industry in th a t city for 30 years, 
died March 4 in a local hospital.

J oh n  N. C ricu to n , 51, vice-president in 
charge of sales, Jolinstown Coal & Coke 
Cc., died suddenly of coronary tlirombosis 
on Feb. 27 a t  his home in Westfield, N. J. 
He had been seeretary-treasurer of the 
company for nearly tw enty years, w ith 
oflices a t  the mining headąuarters in 
JolinstowTi, Pa., before coming to  New 
York. He was a brother of Andrew B. 
Crichton, president of the company.

Thom as R. Jones, 64, generał manager, 
Colonial Colliery Co., Frackville, Pa., died 
Feb. 22 in Pottsyille. He had previously 
been generał superintendent for 21 years 
of the M adeira-Hill an thracite  operations, 
and preceding th a t was w ith the Lehigh 
Valley Coal Co.

E lm er A. A n th o n y , 56, vice-president 
and generał manager of the McCall Coal 
Co., C hristian, W. Va., died March 4 in 
M arting Hospital, Ironton, Ohio, a fter a 
gradual failing in health  whieh began 
three months ago.

Joseph F. IClaner, 61, a  pioneer Kansas 
stripping operator, died March 10 a t  a 
hospital in  P ittsburg , Kan., of peritonitis 
following an operation. He was president 
of the Mulberry, Alston, Kelly-Carter, 
W indsor and P ittsburg  Błock coal com- 
panies, w ith operations in K ansas and 
Missouri. H is connection w ith the coal 
industry  began in 1910 in southeastem  
Kansas, when the Ellswortli-K laner Con- 
struction Co. entered the field.

Financial Reports
American Coal Co. of Allegany County 

—N et loss for 1937, §116.590, against 
$1S9,929 loss in 1936.

Clinchfield Coal Corporation—N et op-
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erating  loss for 1937, $175,217, exclusivo 
of credit of $11,000 from purchase of 
preferred stock a t  less than par. This 
compares w ith net operating loss in  pre- 
ceding year of $210,139, exclusive of 
$1,029 credit from purchase of preferred 
stock. Accrued dividends on preferred 
stock on Dec. 31 amounted to $297,313, 
or $40.G7 a  share on outstanding stock, 
exclusive of treasury  sliares.

Consolidation Coal Co. and subsidiarica 
—N et profit for 1937, $89,524 after in- 
terest accrued in preceding year on 5 
per cent bonds. This contrasts w ith net 
loss of $73,280 in 1930.

Elk Horn Coal Corporation—N et loss 
for ten inonths to Dec. 31, $420,883.

Hatfield-Campbell Creek Coal Co.—Net 
incomo for 1937, $70,403, after $10,394 
surtax. This compares w ith net income 
of $48,044 in 1930.

Lehigh Navigation Coal Co.—Loss for 
eleyen montlis ended Nov. 30, 1937, $1,- 
789,700 after allowance for depletion, de- 
preciation, expcnses and fixed eharges. 
This compares w ith $759,530 loss in 1930.

Lehigh Valley Coal Corporation and 
subsidiaries—N et loss for 1937, $938,854 
after m inority in terest and $15,900 sur- 
tax , compared w ith net profit in 1930 
of $824,919.

New Riyer Co.—N et profit for 1937, 
$209,559, against $357,701 profit in 1936.

Pennsylvania Coal & Coke Corporation 
—N et loss for 1937, $232,203 before fed- 
eral taxes, compared w ith net loss of 
$28,188 in 1930.

P ittsburgli Coal Co.—N et loss for 1937, 
$1,036,330 after all eharges, including de
pletion, depreciation and provision for 
Federal taxes. This compares w ith loss 
of $1,684,955 in 1936.

P ittsburgli Terminal Coal Corporation 
and subsidiaries—Net loss for 1937, $423,- 
730 after su rta s  on undistributed profits 
of its  subsidiary, compared w ith net loss 
of $526,432 in 1930.

Pond Creek Pocahontas Co.—N et profit 
for 1937, $165,966, compared w ith $238,020 
profit in 1936.

Truax-Traer Coal Co. and subsidiaries 
—Consolidated net profit for ąuarter 
ended on Jan . 31, $224,455, based on in
terim  figures subject to audit. This com
pares w ith Consolidated net profit in the 
corrcsponding ąuarter a year ago of 
$340,409.

U nited Electric Coal Cos.—N et profit 
for twelve months ended Jan . 31, $251,- 
918, compared w ith $210,008 profit for 
twelve months ended Jan . 31, 1937.

V irgin ia Iron, Coal & Coke Co. and 
subsidiaries—N et loss in 1937, according 
to pamphlet report, was $91,175, against 
$91,950 loss in  1936.

W est V irginia Coal & Coke Corpora
tion and subsidiaries—N et loss for 1937, 
$260,715 before special eharges of $83,135 
for estim ated loss on proposed disposition 
of certain  assets. This compares with 
net loss of $79,981 in 1936.

M. A. H anna Co. and subsidiaries—Net 
profit for 1937 (exclusive of security 
transactions), $3,048,402 after deprecia
tion and depletion, Federal income tax, 
and su rtax  on undistributed profits. This 
compares w ith net profit in 1936 of 
$2,834,336.

Westinghouse Holds Forum
A group of 22 executives, engincers and 

maintenancc men of the H anna Coal Co. 
met on Feb. 23 w ith engincers of the 
Westinghouse Electric & M anufacturing 
Co. in a  forum on electrical operation 
and maintenance of coal-mining eąuip
ment. The H anna representativcs came 
from the Willow Grove mine, St. Clairs- 
ville, Ohio; Pilicy Fork No. 1 and the 
Dun Clen mine. They heard two ad- 
dresses, one on direct-current motors and 
the otlier 011 alterating-current motors, 
presented by Westinghouse engincers R. 
W. Owens, motor division manager, and 
C. B. Hathaway. After the leetures the 
yisitors toured the E ast P ittsburgh works 
of Westinghouse, where they inspected a 
new mercury-arc rectifier soon to be in- 
stalled in tlie Dun Glen mine.

Indusłrial Notes
Sim ples W ire & Cable  Co., Cambridge, 

Mass., has elected W. S. Davis, forinerly 
sales manager, to  the viee-presidency, after
41 years’ association w ith the company.
G. L. Roberta, assistant sale3 manager 
sińce 1927, has been appointed to  succeed 
l i r .  Davis as sales manager, and G. A. 
Grauer has been made assistant sales 
manager.

W estin gh o u se  E le c tr ic  & M anufac- 
tu r in o  Co. has elevated George H. Bucher, 
formerly executive vice-president, to the 
presidehey. Frank A. Merriek, president 
sińce 1929, has been elected vice-chairman. 
J . K. B. Harc, long a well-known sales 
executive, has been appointed central dis- 
tr ic t manager. The industrial department 
also has been realigned, three new depart- 
ments, industrial, resale and industry en- 
gineerińg, having been formed. C. B. 
Stainback, formerly assistant manager of 
the industrial department, is manager 
of the new industrial departm ent; Ber

nard Lester, also assistan t manager of 
the former industrial departm ent, heads 
the resale departm ent; C. A. Powel is 
manager of the industry engineering de
partm ent, whieh also will embrace the 
activities of the central station engineer
ing department, previously headed by liim. 
J . S. Parry , J r ., has been made manager 
of the m ining seetion, under Mr. S tain
back.

B u cyru s-E rie  Co. has designated the 
Ray-Ewbank Co., 101 Chandler St., Mont
gomery, Ala., as distributor for county 
sales in the Southern half of Alabama.

F airban ks, M orse & Co. has moved its  
generał ofiices to the modernized struc- 
ture, renamed the Fairbanks-M orse Build- 
ing, a t 600 South Michigan Ave., Chicago. 
In  the ground-floor display room are 
shown a  yariety of products manufac- 
tured in the company’s factoriea througli- 
out the country.

USL B a tte r y  Corporation has ap
pointed II. A. Ilaryey aa vice-preaident, in 
fuli charge of activities a t  ita N iagara 
Falla plant. After more than  25 years’ 
association witli the organization he suc- 
ceeds R. T. Pierson, resigned.

M ercoid Corporation has elected Hugh 
Courteol as president; I. E. McCabe, who 
has been chief engineer sińce the incep- 
tion of the company, has been made 
chairman of the board; J .  W. Owens is. 
executive vice-president in charge of sales; 
R. H. Chadwell has been named treas- 
urer, and Thomas P. Craw.ford, aeere- 
tary .

M idw est S to k e r  A sso ciation , Chi
cago^ local organization of leading stoker 
sales agencies, held its  annual meeting 
on March 3 and elected the following offi- 
cers: president. W. J . 0 ’Neil, Iron Fire- 
man Mfg. Co.; vice-president, Mount 
Burns, Link-Belt Co.; secretary-treasurer,
F. W. Barnholt, Illinois Iron & Bolt Co. 
The board of directors includes the fore- 
going offieers as well as E. M. May,

Modernized Basement W ins $1,000 Prize

Ingenuity and practicability were effectiyely utilized in making this basement out
standing in livabilitv, extent of usefulness for the whole family, and the assimilation 
of new, modern ideas on basement arrangement. It was awarded first prize in a  con- 
test conducted by the Chicago Coal Merchants’ Association. As modernized it comprises 
two large rooms— a library and card room— with walis of knotty pine. Important 
features are a  coal-heating plant employing a  bin-fed-type stoker and a shower-bath

compartmenŁ
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Steel Products Co., and J .  J . Hayes, 
Auburn Stoker Sales Corporation.

R . G . L e  T o u r n e a u ,  I n c . ,  has pro- 
moted Denn M. Burgess from tlie position 
of E astern sales manager to th a t of do- 
mestic sales manager. J .  W. Le Tour- 
neau, forinerly generał sales manager, 
is now generał manager, a  newly created 
office. Louis D. Le Tourneau has been 
promoted from d is tric t representative in 
the Pacific N orthw est to central sales 
manager, and Gordon S. McKenty, from 
d is tric t representative in the N orth Cen
tra l S tates to  E astern sales manager.

Consolidation to Pay on Bonds
F uli 2} per cent in terest for the six 

months ended on Dec. 31 la s t will be paid 
on A pril 1 by the Consolidation Coal Co. 
on its  25-year convertible 5 per cent bonds 
due Ju ly  I, 19G0, out of available net 
earnings, aecording to  a  notice sent on 
March 2 to bondholders. In terest due on 
Oct. 1 next will be paid only to  the extent 
earned, but thereafter i t  w ill become a 
fixed obligation of the company a t  the 
ra te  of 5 per cent annually un til matu- 
rity. No payment was made for the six 
months ended Dec. 3, 1935; 1 per cent 
was paid for the first half of 1936, but 
sińce then the regular ra te  has been met 
out of earnings.

Permissible Piałeś 
Issued

APPROVALS of permissible ec[uip- 
ment issued by the U. S. Bureau of 
Mines during February were as fol- 
lows:

Goodman Mfg. Co.: Type 260-C 
loading machinę (redesigned) ; three 
motors, 50-, 7J- and 3-hp., 220 volts, 
a. c .; Approval 289; Feb. 9.

Goodman Mfg. Co.: Type G-20- 
B-77 shaker conveyor; 20-hp. motor, 
230 volts, d. c.; Approval 319; 
Feb. 3.

Goodman Mfg. Co.: Type G-20-
B-77 shaker conveyor; 20-hp. motor, 
220  volts, a. c .; Approval 325; 
Feb. 2.

LaDel Conveyor & Mfg. Co.: p illar 
cutting machinę; 35-hp. motor, 500 
volts, d. c.; Approval 338-A; Feb. 12 .

Goodman Mfg. Co.: Type 87 mo
bile conreyor; 3-ip. motor, 500 volts, 
d. c.; Approval 339-A; Feb. 12.

Carnegie-Illinois Steel Co.: Type 9 
chain drag conveyor; 10-hp. motor, 
230 volts, d. c.; Approval 340; Feb. 
17.

Carnegie-Illinois Steel Co.: Type
12 sectional cross conveyor; 5 -hp. 
motor. 230 volts, d. c.; Approval 
341; Feb. 21.

Carnegie-Illinois Steel Co.: Type 
20  sectional conveyor; 2 -hp. motor, 
230 volts, d. c.; Approved 342; 
Feb. 21.

Mine S a f e t y  Applianccs Co.: 
M.S.A. dry-cell type blaster; Ap- 
proval 1213; Feb. 21.

Davis Instrum ent Mfg. Co.: Davis 
No. 3 generator-type multiple-shot 
blasting u n it; Approval 1600; Feb. 
IS.

Tractor and Bulldozer Make Piling A rea  fo r Coal
The Bethlehem Steel Co. utlllzes at its Bethlehem (Pa.) plant a 15-ton tractor and 
bulldozer to extend the piling- area for coal, doing the job in about one-quarter the 
time it would take with a traveling- crane. With the aid of a  platform the bulldozer is 

used also to reload the coal for consumptlon.

To Build Boone County Spur
The Chesapeake & Ohio Ry. received 

authorization from the In tersta te  Com- 
merce Commission on March 10 to  con- 
struc t and operate 91 miles of branch lines 
in Boone County, W est Virginia. The rail- 
road company informed the I.C.C. th a t “a 
responsible coal-mining company plans to 
develop the region.” which the carrier esti- 
mated contains 67,000.000 tons of high- 
grade high-volatile coal.

Scranton Mine Fire Now Out
A mine fire in the Von Storch colliery 

of the Penn A nthracite Mining Co., a t 
Scranton, Pa., was officially pronounced 
out on March 2 after a  battle lasting four 
months. P. H. Dever, in charge of the 
fire-fighting program, said the burned area 
would be reventilated in order to perm it 
the workings to  cool.

♦

Trade Literafure
A u to m atic  M ine-Car C o u tle rs—Ohio 

Brass Co., Mansfield, Ohio (Bulletin No. 
646-AM, 12 pp., illu s tra ted ). Gives oper- 
ating  and technical description of the O-B 
autom atic mine and industrial car coupler. 
Illu strations show design and construction 
of unit, types of anchorage construction 
and operating views.

A ir CiRCurr B rra k e rs — General Elec
tr ic  Co., Schenectady, N. Y. (Bulletin 
GEA-2450A, 12 pp., illu s tra ted ). Describes 
uses and advantages of Type AE -1 a ir  cir- 
cuit breakers for protecting low-voltage 
electric circuits in  central-station, indus
tr ia l and building-eąuipment sem ce ; in- 
cludes numerous diagrams.

A u x i l ia r t  Y e n t ila t io n —E. I. duPont

de Nemours & Co., Inc., Fairfield, Conn. 
(40 pp., illu stra ted ). Describes the “Ven- 
tube” system of auxiliary ventilation for 
coal mines, tunnel construction and metal 
mines, telling w hat Ventube is, w hat i t  
does, and how i t  does it.

C r a w le r  H oist—Ilarnischfeger Corpora
tion, Milwaukee, Wis. (Bulletin X-39, 
illu stra ted ). Describes in detail the fea- 
tures of the P&H multi-service crawler 
hoist, explaining its  uses in the construc
tion and maintenance fields. Job pliotos 
and line drawings are included, as well as 
condensed specifications.

Frame Heads W ith  L a b y rin th  G rease 
S e a ls —General Electric Co., Schenectady, 
N. Y. (1-p. bulletin ). Describes and pic- 
tures u n it on G-E locomotive motors de
signed to prevent escape of lubricant and 
exclude d ir t and other abrasives.

In s u la tio n — Okonite Co., Passaic, N. J . 
This company’s new book, entitled “Oko
nite Insulation,” not only describes how 
Okonite rubber insulation is made bu t also 
gives tables on resistance, thicknesses, 
diameters and installation data pertinent 
to rubber-insulated cables for service up 
to 5,000 volts.

M e ta l H ose and Couplings— Packless 
Metal Products Corporation, Long Island 
City, N. Y. (Bulletin No. 100, 26 pp., 
illu s tra ted ). Descriptive m atter and speci- 
fication data  sheets covering Packless 
seamless fiexible metal hose, detachable 
self-sealing couplings, vibration absorbers 
for pipę and copper tube lines, combina- 
tion tube and hose coupling, and flex-con- 
tro l self-draining hose.

M otor S e le c tio n  and M ain ten an ce—  
Westinghouse Electric & Mfg. Co., E ast 
P ittsburgh, Pa. (Booklet B. 2130, 12 pp., 
illu s tra ted ). Arranged partieu larly  for 
the non-technical or the plant-maintenance 
man, th is pamphlet describes and illus-
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W here HEAD ROOM
COUNTS YOU NEED LOW- HEAD SCREENS
The new  Allis-Chalmers Low-Head Hori- 
zontal Vibrating Screens give you greater 
screen a rea  in less space . . . greater 
tonnage of accurate size product at lower 
cost than older, slower moving type of 
screens.
Low-Head Screens, as the nam e suggests, 
take very little head  room. They operate 
in a  horizontal p iane and  can be installed

one right under another as illustrated. 
This often saves expensive rem odeling to 
obtain greater screen capacity.

Low-Head Screens are built with single, 
double or triple decks from 3 'x6 ' to 6 'x l4 ' 
or larger. They are described in Coal 
Screen Bulletin 1476-A. Write for your copy. 
Or better still, let an  Allis-Chalmers Engi
neer show you how these screens can 
save you money and produce cleaner coal.
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tra te s  tlie requirements th a t m ust bo met 
ia  selecting a motor. Maintenance section 
discusses h ints on preventive maintenance 
sucli as planned inspection and mainte- 
nanee, insulation cleaning and cliecking, 
locating power loss, etc.

P a rk w ay  C able—Anaconda W ire & 
Cable Co., New York City (Publication 
No. C-40, IG pp., illu s tra ted ). Discusses 
the construction, application, and physical 
propertics of parkway cable, together with 
Information relating  to  current-carrying 
capacities and instructions 011 cable joint- 
ing.

Pressube-T reated  Timber—Wood Pre- 
servng Corporation, P ittsburgh, Pa. (20 
pp., illu s tra ted ). Sets fortli the need for 
trea ting  tim ber and tlie kinds of preserva- 
tives employed, and discusses pressure 
proccsses, preparation of timber before 
treatm ent, its  economy and uses in coal 
mines,, industrial plants, for wharves, 
bridges and other under-water construe- 
tion, as well as railroad and residential 
utilization.

Road Maohineet—Austin-W cstern Road 
Machinery Co., Aurora, 111. (Catalog 
1706, 24 pp., illu s tra ted ). Pfctures and 
describea outstanding features and uses of 
motor graders, road graders, hydraulic 
scrapers, trac to r scrapers, rippers, elevat- 
ing graders, power shovels, rollers, crush- 
ing and washing plants, sweepers, 
bitum inous distributors, dump cars and 
tra il cars.

Rock Dmr.t.s—Ingersoll-Rand Co., New 
York City (Catalog No. 4201, SO pp., illus
tra te d ) . Describes rock drills and asso- 
ciated equipment, including jackliamers, 
paving breakers, drifters, stopehamers, 
wagon drills, jaekbits, d rill steel, sharp- 
eners, furnaces and blaeksmith equipment.

Shoe-Type T h ru s to r  B ra k e s—General 
Electric Co., Schenectady, N. Y. (4-pp. 
folder). Sets fortb distinetive features, 
description and dimensions of CR951C 
units for alternating-current motors.

S y n tiie t ic  Rubber P roduc ts—E. I. 
D uPont de Nemours & Co., W ilmington, 
Del. (4 pp., illu stra ted ). The Neoprcne 
Notebook (Vol. 1. No. 1), launched in 
January , is a  monthly publication planned 
to provide engineering information, labora- 
tory  data , and application reports on 
neoprene.

Two-Staoe C e n tr i fu c a l  Pom ping 
U n it—Fairbanks, Morse & Co., Chicago 
(Bulletin 5592, 6 pp., illu stra ted ). De
scribes characteristics, features, sizes and 
dimensions of Figurę 5592 two-stage 
built-together pumps for varions appliea- 
tions.

Y a b iab le  Speed R educers— Stephens- 
Adamson Mfg. Co., Aurora, 111. (Catalog 
08, illu stra ted ). Presents descriptions 
w ith phantom and detail views, of the 
J.F .S , unit. Four types are described, in 
cluding motorized and differential units.

Wire Rope—American Cable Division, 
American Chain & Cable Co., Inc., Wilkes- 
Barre, Pa. (32 pp., illu s tra ted ). Bear- 
ing the title  “Greater Dollar Value,” tells 
liow to save time. when installing  new 
lines; how the preforming process delivers 
a rope th a t is pre-broken-in; and gives in- 
formative data  on how to overcome or 
minimize such rope-life-destroying ele-

ments as fatigue, uneven spooling, wliip- 
ping, reverse bending, tw isting in sheave 
grooves, kinking, porcupining, jerking and 
abrasion. I t  gives specifle construetive in
formation to individual industries.

W ire Rope— Broderiek & Bascom Rope 
Co., S t. Louis, Mo. (56 pp., illu stra ted ). 
Known as the Riggers’ Handbook, this 
brochure contains extensive information 
about Yellow S trand wire-rope slings and 
fittings, w ith dircctions for splieing and 
socketing wire rope.

Amending the Record
In describing the gravity-type ro tary  

dumps a t  the D, O. Clark slope of the 
Union Pacific Coal Co. on p. 52 of the 
Fehruary, 1038, Coal Age th is equipment 
should have been credited to the C. S. Card 
Iron W orks Co., which, with these two 
working, w ill have seven of these drum s in 
operation a t Union Pacific mines.

Lincoln Award Board Named
A board of awards to have charge of 

selecting the recipient of the Lincoln 
gold medal for 1038 has been appointed 
by the executive committee of the Amer
ican Welding Society. Tlie board con- 
sists of H. L. W hittemore (chairm an),

G. T. H orton and A. G. Oehler. The 
medal, of which J . F. Lincoln, president, 
Lincoln E lectric Co., Cleveland, Ohio, is 
the donor, is ofFered to  encourage the 
presentation before the American Welding 
Society of papers which are cffective in 
promoting the use of welding (Coal Age, 
September, 1037, p. 36).

Coal-Mine Fatality Rate 
Shows Slight Change

Accidents a t  coal mines of the United 
States caused the deaths of SO bituminous 
and 24 anthracite miners in  January  last, 
according to reports furnished the U. S. 
Bureau of Mines by S tate mine inspectors. 
W ith a production to taling  30,173,000 tons, 
the death ra te  among bituminous miners 
was 2.65 per million tons, compared w ith
2.87 in the preceding month and 2.CG in 
January , 1937.

The anthracite fa ta lity  ra te  in January  
last was 5.01, based on an output of
4,790,000 tons, as against 4.42 in the pre
ceding month and 4.72 in  January , 1937.

For the two industries combined, the 
death ra te  in  January  las t was 2.97, com
pared w ith 2.93 in tlie preceding month 
and 2.27 in January , 1937.

Fatalities during January  last. by causes 
and States, as well as comparative rates 
for January  1937 and 1938, are given in 
tlie accompanying tables.

F A T IL I T 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  1937 a n d  1938
'----------- B itum inous----------- --------------A n th rac ite ----------- x ---------------- T o ta l---------------

N u m b er K illed  p e r N u m b e r K ilied  p e r  N u m b e r K illed  p e r
K illed  M illion  T o n s  K illed  M illion  T o n s  K illed  M illion  T o n s

C auses 1937 1938 1937 1938 1937 1938 1937 1938 1937 1938 1937 1938
F alls  of roo f a n d  coal 58 45 1 .4 1 7 1.492
H a u la g e ..................................
G as  o r d u s t explosions:

19 14 .464 .464

L ocal exp losions............. 1 2 .024 .066
M a jo r  exp losions............ 10 .332

E x p lo siv es .............................. 2 .049
E le c tr ic i ty .............................. 4 o .098 1Ó66
M a c h in e ry ............................. 3 3 .073 .099

5 1 .122 .033
M isce llan eo u s....................... 3 1 .073 .033
S trip p in g  o r  o p e n -c u t . . . . 2 .049
S u rfa ce .................................... 12 2 .293 !Ó66

G ran d  to t a l .................. 109 80 2 .6 6 2 2.651
* All figures su b je c t to  revision.

13 16 3 .2 3 0 3 .3 4 0 71 61 1 .5 7 9 1 .7 4 4
3 1 .746 .209 22 15 .4S9 .429

1 2 .022 .057
10 .286

' i ’ i !248 .*209 3 1 !Ó67 .029
4 2 .089 .057
3 3 .067 .086
5 1 .1 1 1 .029

‘ i *24Ś 4 1 .089 .029
5 l!Ó 43 2 5 .045 .143
1 .248 .209 13 3 .289 .086

19 24 4 .7 2 0 5 .010 128 104 2 .8 4 7 2 .9 7 5

C O A L -M IN E  F A T A L IT IE S  IN  JA N U A R Y , 1938, B Y  C A U S E S  A N D  S T A T E S
O pen-cu t an d

S ta te
A la b a m a ....................................................
A la sk a ........................................................
A rk a n sa s ...................................................
C o lo ra d o ..................................................
I llin o is ........................................................
I n d ia n a ......................................................
Io w a ............................................................
K a n s a s .......................................................
K e n tu c k y .................................................
M a ry la n d .................................................
M ich ig an .........................................................
M isso u ri.................................................... 1
M o n ta n a ..........................................................
N ew  M ex ic o ...................................................
N o r th  D a k o ta ........................................
O h io ............................................................  2
O k lah o m a........................................................
P e n n sy lv an ia  (b itu m in o u s)..............  7
T e n n essee ........................................................
T e s a s ..................................... ............................
U ta h ..................................................................
Y irg in ia ............................................................
W a s h in g to n ............................................ 1
W est V irg in ia .......................................... 11
W y o m in g .........................................................

T o ta l (b itu m in o u s) ..................... 42
P en n sy lv an ia  ( a n th ra c ite ) ................. 15

T o ta l ..............................................  57
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WH A T S
NEW

In Codl-Mining Equi.pm.ent

E LE C T R IC  TO O LS

Black & Decker Mfg. Co., 
Towson, Md., offers a  “com- 
pletely ncw 7-in. portable clec- 
tric  saw” making a cut with 
a majcimum depth o£ 2 |  in. and 
handling all popular lumber 
sizes. Depth of cut is adjust- 
able. The saw table raay be 
adjusted for angle and bevel 
cutting  and locked a t  any angle 
from 0 to 45 dcg. A detach- 
able adjustable rip fence accu- 
ra te ly  measures and guides rip 
cutting  up to  0 in. in width.

A “sight” notch is provided a t 
the front of the saw table. 
Y arious types of blades and 
abrasive disks are available to 
adap t th is tool to rip  sawing, 
cross cutting, metal cutting 
and slotting marble, asbestos, 
Transite, tile and porcelain.

Black & Decker also ofTers 
a new i-in. low-speed ball-bear- 
ing electric d rill for use on 
stainless steel, Moncl and other 
very hard metals. Steel ca- 
pacity  is ł  in .; hardwood, J 
in. N et w eight is 6 ł  lb. and 
the ovcr-all length is 13 in. 
The lower speed, according to 
the company, best su its the 
metals, for which the drill is 
designed, and reduccs bit 
burning.

Black & Decker also ofTers 
the “U tility  Power-Drill Line” 
°f l-> 3- and ?-in. d rills de
signed for heavy-duty service. 
Features cited by the com
pany are : power for any drill- 
ing job m et and a  spindle 
speed adapted to  u tili ty  serv- 
ice, such as drilling w ith car- 
bon bits, driving wood augers, 
cutting  w ith hole saws, power- 
ing cylinder hones and grind- 
ers, drilling  in hard  alloy m et
als and performing heavy-duty 
and precision work in a  bench- 
d rill stand.

The portable “Lectro-Shear” 
in 18- and 16-gage sizes is an- 
other Black & Decker product 
which can cu t on a radius as

smali as 3 in. As compared with 
rated capacity in steel, galvan- 
ized iron, Monol metal and 
stainless steel, the tool will cut 
a t  least 50 per cent faster, ac
cording to the company, in cop- 
per, tin , aluminum, lead and 
other non-ferrous metals.

AN TI-FREEZE

Supplementing “Tanner Gas,” 
Sulliyan Machinery Co., Mich
igan City, Ind., ofTers an addi- 
tional and improved system of 
air-line and air-tool freeze pre- 
ventive bearing the narae 
“Frosto.” This product, ac
cording to the company, has
been developed particularly  for 
industrial applications and
wherever electric current is 
available. Current consump-
tion, controlled by a thermo- 
sta t, is Iow, and only about 1 
qt. of "Frosto” is required to 
tre a t 100,000 cu.ft. of a ir  under 
the w orst conditions of tem 
peraturę and humidity, i t  is 
stated.

ELECTRO D E HOLDER

Remarkably light weight for 
the capacity is the principal 
claim made for the new “Type 
ST” arc-welding elcctrode 
holder anounced by the Lincoln 
Electric Co., CIeveland, Ohio. 
W eight of the holder is 14 oz.; 
continuous current capacity is 
250 amp. An im portant fea- 
tu re  of the holder, it  is stated, 
is an cxtremely simple type of 
positive connection which elim-

inates loose contacts, a moro 
or less common cause of over 
heating of holders. Other ad- 
rantages listed by the company 
include: reduced over-all width 
to  facilitate use in tigh t 
places; rounded corners a t  im 
portant points to lessen the 
likelihood of holder contact and 
consequent arcing; heavier cop- 
per jaw s; jaw  grooving for 
vertical and overhcad as well 
as fiat welding; correctly pro- 
portioned hollow fiber handle; 
and a fully insulated thumb 
lever w ith non-groundable 
spring. The “Type ST” holder 
will accommodate any size of 
elcctrode up to and including 
ł  in.

W ELDING HOSE

The highest safety feature 
available in a  welding bose is 
claimed for the Style HD type 
developed by the Goodyear 
Tire & Rubber Co., Akron, 
Ohio. This hose coinbines fire- 
resisting compounds w ith fab- 
ric and asbestos insulation, 
and construction is said to be 
such th a t spontaneous explo 
sion is minimized to the ut-

.n m a s u z :

most. I t  will resist the action 
of molten metal or accidental 
exposure to the torch fiame 
long enough for the operator 
to get to  a place of safety. 
Other features include a  non- 
kinking carcass th a t will not 
flatten perm anently even un
der severe im pacts and a 
higli-quality tube th a t does not 
flake off and clog the torch.

FIBER LA G G IN G S

Rockwood Mfg. Co., Ind ian 
apolis, Ind., ofTers a  ncw line 
of fiber laggings for inereasing 
the diameter of pulleys and 
flywheels. Inereasing driven- 
pulley diameter, says the com
pany, permits inereasing the 
size of the motor pulley, w ith 
the result tha t belt speed is

liigher, the belt need not be 
operated so tightly  and life is 
inereased. Higher belt speid 
also inereases the capacity of 
the driven machinę, and the 
company points ou t th a t in 
comparison w ith cast iron the 
fiber surfaee will transm it a t 
least 50 per cent more power 
and often inerease the ou tpu t 
of driven macliines 10 per cent 
or more. Laggings are sup- 
plied in any width for rim s 
up to  72 in. in diameter. They 
are  applied w ith a  very simple 
clainp, it  is said. The laggings 
also are offered for use in place 
of pulley coverings wliere an 
inerease in diam eter of 3 to 5 
in. is not objectionable.

BIT PUNCH

Ingersoll-Rand Co., Phillips- 
burg, N. J., ofTers the new 
Model 45SP shank-and-bit 
punch, stated to bc the fastest 
and most powerful of all of 
the company’s punches. I t  
handles bits and shanks on all 
commercial sizes and sections 
of . drill steel. Features in

clude: punch lever which re- 
tu rns to neutral position auto- 
m atieally when released; safety 
guard on the hammer-cylinder 
assembly baekhead; easily re- 
moved bracket cap, making i t  
unnecessary to take the punch 
ap a rt for inspection; feed pis
toli in line with the hammer 
and punch pin, reducing pin 
breakage; and a  strong one- 
piece steel bracket making the 
punch adaptable to I-R  Models
4, 5, 40, 50 and 54 sharpeners.

BEARINGS

Norma-Hoffmann Bearings 
Corporation, Stam ford, Conn., 
offer two new types of “Preci
sion bearings—“W IR Series” 
bali bearings and “W IR-L Se
ries” roller bearings. The fea
tu re  of these bearings, accord
ing to  the company, is the  use 
of a  wide inner ring  of double- 
row-bearing w idth in  combina- 
tion w ith an outer ring  of 
single-row w idth. The bear
ings have been designed pri- 
m arily  for opposed m ounting 
in electric m otors and shn ilar 
equipment, w ith  the wide in-
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ner ring  insuring better seal- 
ing on the ahaft and in  many 
cases avoiding threading of 
tlie shaft and the use of lock- 
nuts or other locking devices. 
WIR bearings are available in 
the medium-metric series, 25 
to 55 mm. W IR-L eylindrieal 
roller bearings w ith one-lipped 
outer ring  also are  available in 
the medium-metric series, 30- 
to 130-mm. bore.

SA FETY HAT

E. D. Bullnrd Co., San F ran
cisco, Calif., offers the new 
“Hard-Boiled Tuff-Nut” safety 
liats and caps, whicli it  states 
have been approvcd by the Coal 
M ining Section of the Pennsyl- 
vania Compensation R ating and 
Inspection Bureau. Seven fea- 
tures are claimed by the com- 
nfiny: ventilation all around 
tlie crown; non-brittle mois- 
ture-proof crown; crown sizes 
each fltting  three different sizes 
of sweatbands, thus redueing 
crown stocks for complcte size

coverage; snap-in, snap-out 
sweatband, elim inating lacing; 
and exceptionally light weight 
w ith maximum head protection.

CO N TRO LS

Westinghouse Electric & Mfg. 
Co., E ast P ittsburgh, Pa., 
offers a  new medium of motor 
control through the use of a 
three-breaker combination con- 
tain ing forward, reverse and 
braking oil-circuit breakers.

Each breaker is electrically 
operated w ith an independent 
solenoid meclianism. Forward 
and reverse breakers are ar-

ranged to close their contacts 
when the solenoid is energized, 
while the braking-breaker con
tacts are opened. Brake con
tacts are spring closed when 
the mechanism is trippcd by 
means of a mefchanieal cross 
tr ip  from either one of the 
other two breakers. All three 
breakers are mechanically and 
electrically interlocked and 
have a rup tu ring  capacity of
25,000 kva. a t 7,500 volts and 
000 amp. Both potentiat-trip 
coils and undervoltage-release 
tripping devices are used to 
assure positive tripping under 
all conditions.

Type HD pushbuttons for 
hcavy-duty service in botli a.c. 
and d.c. control circuits where

dependability is essential are 
aiiother W estinghouse offering. 
E ight difTerent units are avail- 
able, including lamp-receptacle 
and rotary-selector switches, 
whieh may be grouped to
gether in  desired combinations 
to meet practically all applica- 
tion rcquircments. Intercliange- 
able mounting is provided, and 
the un its are suitable for either 
built-in control or panel appli- 
eations. Each u n it is entirely 
self-contained and rcąuires no 
additional insulation when 
mounted, i t  is stated. Station.s 
of one to seven units are offered.

For transfer cars, scalę cars 
and all locomotive-type ma- 
terials-handling cars, W esting
house has developed a control 
providing autom atic “step-by- 
step” accelcration w ith current- 
lim it “plugging.” Control is ae- 
complished by a  simple single- 
handle m aster controller whicli 
may be moved to either side 
of the “off” position to corre- 
spond to the direction of mo- 
tion desired. The m aster con
tro ller operates switches whicli 
are in tu rn  controlled by a 
lim it relay. Advantages are 
listed by the company as fol- 
lows: rate of accelcration de- 
pends upon load; motors and 
mechanical eąuipment are re- 
lieved of excess s tra in s ; cur- 
rents drawn by the motors are 
limited, and motors can be 
plugged w ith safety; car oper
ation is rendered more flexible;

and the eąuipment is adaptable 
to operation from a rcmote con
trol station.

H YDRAU LIC PRESS

A new portable hydraulic 
press th a t can be used either 
as a  puller, press or jack is 
announced by tlie Bucyrus-Erie 
Co., South Milwaukee, Wis. 
This “BECO” press, acording 
to the company, is made ex- 
pressly for use on heavy ma- 
chinery, including sliovels, and 
also ean be used as a  jack with 
a capacity of up to 150 tons 
in addition to pressing and 
pulling. As a  jack, the compact 
press cylinder, or ram, is used 
to lift and can be set up in any 
position, it  is stated. The unit 
includes a frame for press 
work, 310 lb.; 4-speed pump, 
75 lb .; press cylinder, or ram, 
75 lb., w ith a capacity of 150 
tons; four alloy-steel frame 
rods; a  back plate; and higli- 
pressure hose aiul valve connec- 
tions. Special auxiliary eąuip
ment is available for special 
work.

ZXCAVATOR

Bucyrus-Erie Co., South Mil
waukee, Wis., offers the new 
“Speedlincd” 29-B 1-cu.yd. pow
er exeavator whieh is con- 
vertible to draglinc, clamshell, 
orane or dragshovel operation. 
The machinę is cąuipped w ith 
the new speed-type, cast-Y-front 
welded dipper, said to be light, 
strong, easy-filling and ąuick- 
dumping. Gasoline, electric or 
diesel power is available.

MINE CO M PRESSO R

Acmo Compressor Co., Wil- 
liamson, W. Va., offers the 
Acme “Lowboy” mine-car com- 
pressor, whicli i t  describes as 
the lightest, lowest, most com
pact u n it ever built. The un it 
is an adaptation  of the 
Schramm “Fordair” compressor 
built from the la test Ford V-8 
engine błock, to wliich liave 
been applied such modern acces- 
sories as mechanically operated 
intake valves and a  specially 
designed compressor head for 
the discharge of a ir  from the 
eylinders. The compression un it 
is proyided with a compact ra 
diator cooling system, and the 
car is fitted with two stub axles 
a t  one end and a pivoted axle a t

the other to take care of track 
irregularities.

Specifications include: a ir
delivery a t  100 lb. per sąuare 
incli, 92 c.f.m.; motor, General 
E lectric Type CD compound- 
wound; operating speed, 1,140 
r.p.m .; over-all length, 110 in .; 
over-all lieight, 27 in .; ra ił 
clearanee, 2J in .; wheel diame- 
ter, 12 in .; wheel base, 42 in .; 
weight, w ith motor, 3,370 lb .; 
track gages, 42, 44 and 48 in.

BELT IDLER

Jeffrey Mfg. Co., Columbus, 
Ohio, announees a new belt 
idler whicli i t  describes as an 
inexpensive u n it for carrying 
moderate loads of semi- and 
non-abrasive m aterials. This 
idler is of the conrentional 3- 
pulley 20-deg.-troughing type 
made for 14-, 16-, 18-, 20-, 24-, 
30- and 36-in. belts. Commer- 
cial-type bali bearings are em- 
ployed w ith a cork scal w ithin 
a pressed-steel labyrintli dust

cap. Pulleys are made of 4-in.- 
diam eter welded-steel pipe with 
formed-stecl gudgeons welded 
into the ends. Gudgeons are 
connected w ithin the pulley by 
steel tubing wliich prevents tlie 
loss of grease into the pulley 
proper. Shafts are g-in. seamless 
tubing and are lield by set- 
screws w ithin machine-bored 
lioles in the stands. As these 
shafts are liollow, the entire 
idler may be lubricated from 
either end through pressure fit- 
tings. Base angles are inverted 
to shed m ateriał.

YACUUM  CLEA N ER

United S tates Hoffman Ma- 
chinery Co., A ir Appliances Di- 
vision, New York City, offers 
w hat i t  term s a “radically  new 
type of portable vacuum clean- 
ing un it,” bearing the designa- 
tion “Hoffco No. 5 Super-Duty 
Portable.” I t  is described as a 
completely eąuipped super-duty 
cleaner designed to  remove 
large accum ulations of dust 
economically. The dust collec- 
tor is said to  have a  storage 
capacity of 3J to  4 times 
th a t of the average portable 
cleaner and is mounted on a 
separate set of wheels. An- 
other feature is carrying space 
on the u n it for the hose and all 
of the cleaning tools and ac- 
cessories. The u n it has ca
pacity to operate two lines of 
lł- in . hose of different lengths 
simultaneously, or one line of
2-in. hose.
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