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Wanted: A Cure
N o t  f o r  l o n g  perhaps will mining and 

ot ber ińdustries be able to withstand the 
urgency of the disciples of Izaak Walton 
to whom cost of water purification is no 
object. A bill establisbing a Division of 
Water-Pollution Control in the U. S. Pub
lic Health Service has passed Congress 
and now awaits Presidential ratification. 
The new division is authorized to prepare 
plans with State and munieipal agencies 
for eliminating or reducing stream pollu- 
tion and to give grants-in-aid or loans for 
constructing treatment works. Though 
without powers of enforcement, establish
ment of the division is a challenge to all 
ińdustries to ascertain what, if anything, 
can be done to reduce inexpensively the 
nuisances they admittedly are creating.

Coal operators, for example, can remove 
fines from the effluents of their washers. 
If the cost of drying the sludge is too much, 
bituminous operators—in some cases at 
least—can separate the fine coal before 
washing and mix it with the washed prod- 
uct or dispose of it where it will not wash 
into the streams or become oxidized so as 
to acidify them. Mine waters perhaps 
either can be sealed with safety or passed 
rapidly from mine face to stream and not 
allowed to back up on already oxidized 
pyrite.

Possibly the pyrite in sump areas can be 
protected from oxidation by paint, rock 
dust, whitewash or gunite. That in adja- 
cent areas, being kept free from water for 
long periods of time, may become so com- 
pletely oxidized that it will not dissolve in 
fresh Avater and tlius will do little harm

should a freshet submerge an area other- 
wise kept dry. Whether these means will 
be effective or whether others will be de- 
vised remains in part to be proved, but 
some of them at least will tend to clarify 
the effluent and reduce acidification.

Under the new federal law, it will be the 
duty of the appointed govermnent officials 
to aid in determining a practical cure, or 
to adnńt that for any given industry 110 
such remedy exists. No longer will the 
reformers be able to denmnd a cure with
out being reąuired to define what the spe- 
eific should be. Some day the public will 
have to decide definitely what clarity toler- 
ances can, with reason, be allowed. In such 
matters it must be remembered that the 
public, like the consumer, must always be 
right.

Costs vs. Prices
U t a h  o p e b a t o b s , members of District 

Board No. 20 set up under the Guffey act, 
have protested to the National Bituminous 
Coal Commission against the inclusion of 
captiye-mine tonnage in cost determina- 
tions used in minimum-price fixing. Such 
inclusion, it is contended, will unduly de- 
press the weighted average costs and “ re- 
sult in ineąuity to commercial producers.” 
Inclusion of captive-mine costs in Montana, 
it was testified at the Denver hearings last 
month, would result in a weighted average 
68 cents per ton less than the cost of pro- 
duction for commercial operations in that 
State.

The position taken by the Rocky Moun- 
tain protestants is one deserving sympa-



thetic consideration. I t also raises another 
question apparently ignored iii tlić earlier 
prięe-fixing actirities of the Commission. 
I f  it is unfair to high-cost mines to unduly 
depress prices tlirough unsound averaging 
of the costs of dissimilar groups of opera- 
tions, is it fair either to the low-cost mines 
ov the eonsuming public to unduly raise 
minimum prices to make sucli low-cost pro- 
ducers carry the burden of their high-cost 
competition

Certainly. the dissimilarity between the 
mechanized and the hand-loading comrner- 
cial mino is as broad and as sharp as tliat 
between the commercial and the captive 
operation. In the battle of competitive 
fuels, meclianization offers the coal oper
ator his one opportunity to meet his rivals 
on the field of price witholit undermining 
wage rates. To the extent that the mechan
ized producer can succeed in this bitter 
contlict, the coal industry, as well as the 
individual producer, benefits. Why ham- 
string this group with prices designed to 
protect mines which cannot hope to meet 
the onslaughts of competitire fuels until 
such mines also mechanize?

Will-to-Safety
M o d e r n  factory conditions usually are 

unfavorable to starting an electrical fire. 
The walls generally, being constructed of 
concrete or brick, are relatively dry. In 
the mines, timber and coal—both often 
wet—are the most generał environing and 
supporting materials, yet the electrical 
wiring underground freąuently is far in- 
ferior to that found in factories; this 
rarely because companies are unwilling to 
pay for a good electrical job but because 
the work is not closely snpewised and the 
men who do the work have not been in- 
formed as to the manner in which it should 
be done.

With the large currents now carried in a 
single conductor more explicit directions 
and closer supewision than often given is 
necessary. A safe job freąuently reąuires 
expertness and a will-to-safety rather than 
excessive espenditure, and these are ob-
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tamable Avliore men are trained to perform 
their work in a proper manner. On the 
whole, the electrical mechanic around a 
minę is as responsive as any to advice, 
instruction and regulation, perhaps be
cause lie often bas no long backlog of 
practice to make him doggedly determined 
to perform his task in his own way.

King Coal s Ally
M o d e r n  e q u ip m e k t  is playing a dual 

role in the rehabilitation of the coal indus
try. On the produetion side, it is reducing 
costs; on the utilization side, it is holding 
ohl markets and promises to regain much 
tonnage once written off as lost. The 
achievements of the smali stoker in the 
domestic market have built new standards 
and giyen substance to revived hopes. Al- 
though less highly publicized, noteworthy 
gains also have been made in the indus- 
trial and allied fields.

]\fost recent and most dramatic is the 
fact that the new streamlined trains which 
started their runs between Chicago and 
New York on June 15 over the New York 
Central and Pennsylrania rails are coal 
burners. No longer can it be said that dies- 
els and electrics are the last word in fast 
railroad transportation. The coal-burning 
“ ilercury” put into service between 
Cleveland and Detroit a few years ago 
challenged that assumption; the “ Broad
way’7 and “ Twentieth Century”  challenge 
it still more loudly.

Less spectacular but none the less signifi- 
cant is a late report on commercial and 
industrial installations of combustion 
eąuipment in Chicago. This sliows that in 
April the city smoke department issued 
34 pennits for commercial and industrial 
underfeed stokers, two for spreader-type 
stokers, nine for hand-fired eąuipment and 
only six for oil burners and two for gas 
burners. These figures are exclusive of 
small-home and two-flat-buildmg installa
tions for which no permits are reąnired. 
King Coal and modern eąuipment at the 
minę or in the consumer’s plant make a 
powerful combination.
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COST AND QUALITY
+ National Steel Corporation Goals 

In Modernizing Isabella Mine

MO  D  E  R  N  I Z A T I O  N  a n d  
m e c h a n iz a t io n  w o r k  in i -  
t ia t e d  l a s t  y e a r  a t  th e  

I s a b e l la  ( P a . )  m in e  o f  th e  W e ir -  
to n  C o a l C o . p la e e s  i t  in  th e  to p  
r a n k  o f  o p e r a t io n s  in  w h ic h  e o m -  
p l e t e l y  m e e h a n iz e d  m u l t ip l e - s h i f t  
l o a d i n g  a n d  a u x i l i a r y  o p e r a t io n s  
u n d e r g r o u n d  a r e  e o m p le m e n t e d  b y  
c o m p le t e ly  m e e h a n iz e d  p r e p a r a t io n  
a n d  r e f u s e  d is p o s a l  o n  th e  s u r f a e e  
f o r  th e  d u a l  p u r p o s e  o f  c o s t  r e d u c -  
t io n  a n d  im p r o v e m e n t  in  c o a l  r ju a lity .

T h e  W e ir t o n  C o a l C o . i s  a  d iv i s io n  
o f  th e  N a t io n a l  S t e e l  C o r p o r a t io n ,  
a n d  I s a b e l la  m in e  s u p p l i e s  m e ta l-  
lu r g ic a l  c o a l  f r o m  th e  P i t t s b u r g h  s e a m  
to  th e  b y p r o d u e t  o v e n s  o f  th e  W e ir 
to n  S t e e l  C o ., a t  W e ir t o n ,  W . V a .  T . 
E . M i l l s o p  i s  p r e s id e n t  o f  b o th  th e  
W e ir t o n  S t e e l  C o . a n d  th e  W e ir t o n  
C o a l C o . J .  S .  W i l l ia m s o n  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  W e ir t o n  
S t e e l  C o ., w i t h  b o th  s t e e l  a n d  c o a l  
o p e r a t io n s  u n d e r  h is  j u r i s d ic t io n .

T h e  M . A .  H a n n a  C o ., w h ic h  is  
c lo s e ly  a s s o c ia t e d  w it h  th e  N a t io n a l  
S t e e l  C o r p o r a t io n ,  h a d  h a d  e o n s id e r -  
a b le  e x p e r i e n e e  in  th e  m e c h a n iz a t io n

o f  c o a l  m in e s  a n d  th e  c o n s tr u c t io n  o f  
w a s h e r ie s  th r o u g h  i t s  s u b s id ia r ie s ,  
th e  H a n n a  C o a l C o . a n d  th e  S u s q u e -  
h a n n a  C o l l ie r ie s  C o ., a s  w e l l  a s  
th r o u g h  i t s  a s s o c ia t io n  w ith  th e  
U n io n  C o l l ie r ie s  C o ., a n d  c o n s e -  
ą u e n t ly  w h e n  i t  w a s  d e e id e d  b y  th e  
N a t io n a l  S t e e l  C o r p o r a t io n  to  in v e s -  
t i g a t e  th e  p o s s i b i l i t i e s  a n d  e c o n o m ic s  
o f  c a r r y in g  o u t  a  s im i la r  p r o g r a m  
a t  th e  I s a b e l la  m in e ,  th e  H a n n a  o r -  
g a n iz a t i o n  w a s  a s k ę d  to  u n d e r ta k e  
th e  in v e s t ig a t io n .

C o a l Stu d y M adę

E x a m in a t io n  o f ,  a n d  p r e p a r a t io n  
o f  a  r e p o r t  o n ,  th e  p r o p e r t y  w e r ę  
u n d e r ta k e n  b y  K . S .  W a lk e r ,  c o n s u lt 
in g  e n g in e e r  f o r  th e  M . A . H a n n a  
C o . T h is  e in b o d ie d , a m o n g  o th e r  
s t e p s ,  th e  n e c e s s a r y  co a l s a m p lin g  
a n d  th e  c o n d u c t  o f  f lo a t -a n d -s in k  
t e s t s  to  d e te r in in e  th e  w a s h a b il i t y  
c h a r a c t c r is t ic s  o f  th e  c o a l.  T h is  w o r k  
w a s  c a r r ie d  o u t  u n d e r  th e  d ir e c t io n  
o f  C . W . L o tz ,  a s s i s t a n t  c o n s u lt in g  
e n g in e e r ,  w h o  la t e r  w a s  r e s p o n s ib le  
f o r  th e  d e s ig n  a n d  c o n s tr u c t io n  o f  
th e  w a s h e r y .

N e c e s s a r y  e ą u ip m e n t  f o r  o n e  c o m -  
p le t e  m e c h a n ic a l - m in in g  u n i t  w a s  
p u r c h a ś e d  s o  t h a t  e s p e r i e n c e  c o u ld  
b e  g a in e d  f o r  th e  d e t e r m in a t io n  o f  
m in in g  m e th o d s  a n d  c o s t  d a ta . A t  
th is  t im e ,  S .  M . C a s s id y ,  w i t h  a n  e x -  
c e l le n t  b a e k g r o u n d  in  m e c h a n ic a l  
m in in g ,  w a s  a p p o in t e d  m a n a g e r  o f  
th e  W e ir t o n  C o a l C o ., a n d  th e  u n d e r 
g r o u n d  e x p e r im e n t a l  w o r k  w a s  c a r -  
r ie d  o u t  u n d e r  h i s  s u p e m s i o n .  T h e  
m in in g  s y s t e m  f in a l ly  a d o p t e d  a n d  
th e  o p e r a t in g  p r a e t ic e s  n o w  in  e f f e c t  
a r e  th e  f r u i t s  o f  h is  e f fo r t s .

U p o n  c o m p le t io n  o f  th e  in v e s t ig a -  
t io n ,  a  r e p o r t  w a s  p r e p a r e d  j o i n t l y  
b y  M e s s r s .  W a lk e r ,  C a s s id y  a n d  
L o tz , a n d  th e  e x p e c t e d  r e s u it s  s e t  
f o r t h  t h e r e in  s a t is f ie d  th e  e x e c u t iv e s  
o f  th e  C o r p o r a t io n  th a t th e  p r o j e c t  
s h o u ld  b e  u n d e r t a k e n .  E a r l y  in  F e b -  
r u a r y ,  1 9 3 7 ,  M r . W a lk e r  w a s  a u -  
th o r iz e d  to  p r o c c e d  w ith  th e  w o r k  
a n d  w a s  g iv e n  f u l i  r e s p o n s ib i l i t y  f o r  
c a r r y in g  o u t  th e  e n t ir e  p r o g r a m .

O b j e c t i r e s  o f  th e  I s a b e l la  m o d e m -  
iz a t io n  a n d  m e c h a n iz a t io n  p r o g r a m  
c a n  p e r h a p s  b e  b e s t  s t a t e d  b y  q u o t -  
in g  f r o m  th e  le t t e r  o f  t r a n s m it t a l  a c -
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c o m p a n y iń g  th e  e n g in e e r in g  r e p o r t
011 w h ic h  th e  p r o g r a m  w a s  b a s e d . I n  
th is  le t t e r ,  d a t e d  J a n .  2 5 ,  1 9 3 7 ,  th e s e  
o b j e c t iv e s  w e r e  l i s t e d  a s  f o l l o w s :

“ 1 . M e a n s  o f  c o n t r o l l in g  th e  a sh  
a n a ly s i s  o f  th e  c o a l  s h ip p e d  f r o m  th e  
p r o p e r t y  b y  th e  c o n s tr u c t io n  o f  a  
c l e a n in g  p la n t  to  o b t a in  th e  lo w e s t  
e c o n o m ie a l  a sh  a n d  s u lp h u r  c o n te n t ,  
a n d  p a r t ic u la r ly  u n i f ó r m it y  o f  th e  
p r o d u c t .

“ 2 . M e c h a n iz a t io n  o f  th e  u n d e r 
g r o u n d  o p e r a t io n s  w ith  a v ie w  to  r c -  
d n c in g  m in in g  c o s t s .

“ 3 . lm p r o y e m e n t s  in  t r a n s p o r t a -  
t io n  a n d  r e f u s e  d is p o s a l  a s  a  m e a n s  
o f  in c r e a s in g  e f f ie ie n c y  a n d  lo w e r in g  
c o s t s  in  th e s e  d e p a r tm e n ts .”

Broad Program  A d o p te d

IT o w  th e  a b o v e  a n d  o t l ie r  s u p p l e -  
m e n t a r y  o b j e c t iv e s  w e r e  a t t a in e d  is  
th e  s u b j e c t  o f  th e  f o l l o w i n g  s ix  a r t i-  
e le s  in  t h is  i s s u e  o f  C o a l A g c ,  b u t  in  
b r ie f  t h e y  w e r e  b a s e d  o n  c o n s tr u c t io n  
o f  a  c o m p le te  b le n d in g ,  w a s h in g  a n d  
d e n -a te r in g  p la n t  f o r  m e c h a n ic a l ly  
c le a n in g  a n d  o th e r w is e  p r e p a r in g  th e  
e n t ir e  m in e  o u t p u t ;  in s t a l la t io n  o f  a  
3 ,3 5 0 - f t .  a e r ia l  t r a m w a y  f o r  r e f u s e  
d i s p o s a l ;  r e b u i ld in g  th e  l ia r b o r  a n d  
b a r g e - lo a d in g  s t a t i o n ; d is c a r d in g  
l ia i id  lo a d in g ,  s h o r t w a l l  c u t t in g  a n d  
h o r s e  g a t h e r in g  h a u la g e  i n  f ą y o r  o f  
t r a c k -m o u n te d  m o b ile  lo a d e r s ,  tr a e k -  
m o u n te d  c u t t in g  a n d  s h e a r in g  m a -  
c h in e s  a n d  m o t o r iz e d  g a t h e r in g  w ith  
s p e e ia l ly  d e s ig n e d  e x p lo s io n - t e s t e d  
l o c o m o t iv e s ;  a d o p t io n  o f  a n e w  m in 
i n g  s y s t e m ;  in s t a l la t io n  o f  a  s lo p e  
b e lt  f o r  c o a l  a n d  s l a t e ; r e c o n s tr u c t io n  
o f  th e  b o t to m  a n d  m a in - l in e  a n d  s e c -  
o n d a r y  h a u la g e  r o a d s ,  in c lu d in g  
g u n i t in g  a n d  th e  e l im in a t io n  o f  t im -  
b e r  l e g s ;  p u r c h a s e  o f  1 8 2  1 0 - t o n  a l l -  
s to c l  m in e  c a r s ;  c o m p le t e  r e v i s io n  
a n d  e x t e n s io n  o f  u n d e r g r o u n d  p o w e r -  
d is t r ib u t io n  f a c i l i t i e s ,  in c lu d in g  
c h a n g in g  d .c .  v o l t a g e  f r o m  5 5 0  to  2 5 0  
a n d  in s t a l la t io n  o f  th r e e  p o r ta b le  
I g n i t r o n  s u b s t e t io n s ;  in s t a l la t io n  o f  
a  c o m p le te  n e w  u n d e r g r o u n d  s h o p  
a n d  a d o p t io n  o f  s y s t e m a t ic  m a in te 
n a n c e  a n d  r e p a ir  m e t h o d s ;  in a u g u r a -  
t i o n  o f  a n  e d u c a t io n a l  p r o g r a m  a n d  
im p r o v e m e n t  o f  p h y s ic a l  c o n i l i t io n s  
t o  r e d u c e  in j u r i e s ;  a n d  a d o p t io n  o f  a  
t h o r o u g h g o in g  p r o g r a m  o f  c o m -  
p a n y - t o w n  im p r o v e m e n t s .

A s  a  r e s u l t  o f  th e s e  im p r o v e m e n t s ,  
I s a b e l la  b e c o m e s  th e  f ir s t  c o m p le t e ly  
m e c h a n iz e d  m in e  in  th e  G o n n e l ls v i l le  
c o k in g - c o a l  r e g io n  o f  w e s te r n  P e n n -  
s y K a n ia .  I t  a ls o  i s  th e  f ir s t  m in e  
to  a d o p t  a  1 0 - t o n  c a r ;  th e  f ir s t  to  
c o m p le t e ly  e q u ip  w i t h  I g n i t r o n  a .e .-  
d .c .  c o n v e r s io n  u n i t s ;  a n d  th e  f ir s t  
to  u s e  p o r t a b le  u n it s  o f  th is  t y p e .  
T h e  p r e p a r a t io n  p la n t  a ls o  i s  b e -

l ie v e d  to  b c  th e  f ir s t  to  b e  so  c o m 
p le t e ly  e q u ip p e d  w it h  a u t o m a t ic  
w e ig h in g  a n d  s a m p l in g  e q u ip m e n t  f o r  
c o m p le t e  d e te r m in a t io n  o f  r a w -c o a l ,  
w a s h e d - c o a l  a n d  r e f u s e  w e ig l i t s  a n d  
f o r  a u t o m a t ic a l ly  s a m p lin g  th e  s a m e  
p r o d u c t s  f o r  p r e p a r a t io n  c o n tr o l  a n d  
a n a ly s i s .  T h e  I s a b e l la  w a s h e r y  i s  th e  
f i f th  p r e p a r a t io n  p la n t  c o n s tr u e te d  
a t  m in e s  o f  th e  M . A . H a n n a  C o .’s  
a s s o c ia t e s  o r  s u b s id ia r ie s  u s in g  th e  
L in k - B e l t  S im o n -C a r v e s  w a s h in g  s y s -

Isabella Mine Słaff
In addition to the generał officers 

named in the accompanying artic le , 
Isabella mine is staffed by the fo l
lowing operating , electrical and main- 

tenance men:
Thomas Parlt, superintendent, gen

erał supervision of mine and surface 

operations.
G eorge R igg, mining engineer, 

who assisted in the derelopment of 
the mining plan instituted with the 
change to mechanical loading.

C .  J .  M acDonald , e lectrical engi

neer, responsible for the electrifica- 
tion worlc and for the maintenance 
and repair systems now used at 
Isabella .

G . N . M cLellan , safety engineer, 
responsible for the Isabella safety 
program .

John Bradburn, generał mine fore- 
man, supervision of underground 
operations.

W . D . H e lle r, master mechanic and

utside forem an, supervision of sur
face  operation and maintenance and 
rep a ir of surface equipment.

George Kem p, chief e lectric ian , 
supervision of maintenance and re
pa ir of underground power-distribu- 
tion systems and electrical and min
ing equipm ent.

t e m , th e  f ir s t  in s ta l la t io n  h a y in g  b e e n  
m a d e  b y  th e  L in k - B e lt  C o . in  1 9 2 9 .

I s a b e l la  m in e ,  w h ic h , a s  n o t e d  
a b o r e ,  r e c o v e r s  th e  P it t s b u r g h  s e a m ,  
is  lo c a t e d  in  F a y e t t e  C o u n ty , P e n n -  
s y h a n i a ,  in  th a t  p a r t  o f  th e  C o n -  
nellsYille d is t r ic t  k n o w n  a s  th e  
K lo n d ik e  b a s in .  T h e  p r o p e r t y  ( s e c  
F i g .  1 ,  p .  5 2 )  b o r d er s  o n  the* n o r th  
b a n k  o f  th e  M o n o n g a h e la  I i iy e r  a t  a  
p o in t  e ig h t  m ile s  s o u th  o f  B r o w n s -  
v i l l e  a n d  f i f t e e n  m ile s  w e s t  o f  U n io n -  
to w n , P a .  P r e s e n t  w o r k in g s  a r e  o n  
th e  w e s t e r n  s id e  o f  th e  B r o w n s v i l l e  
a n t ic l in e ,  a n d  e v e n tu a lly  m in in g  w i l l  
e x te u d  d o w n  in t o  a n d  a c r o s s  th e  
n e ig h b o r in g  s y n c l in e  to  a  p o in t  n e a r  
th e  o u t e r o p  to  th e  w e st .

T h e  m in e  w a s  o p e n e d  b y  s h a f t s  
s u n k  b y  th e  K u h n  in t e r e s t s  in  1 9 0 9  
a n d  w a s  n a m e d  f o r  M r s . I s a b e l la  
K u h n .  I n i t i a l  e ą u ip m e n t  in c lu d e d  
a ir - d r iv e n  b r e a s t  m a c h in e s  a n d  h o r s e s  
f o r  g a t h e r in g .  P r o d u c t io n  w a s  s m a li  
a n d  la t e r  th e  o p e r a t io n  p a s s e d  
th r o u g li  a  n u m b e r  o f  h a n d s  u n t i l  i t  
w a s  a c ą u ir e d  in  1 9 1 6  b y  th e  H i l lm a n  
in t e r e s t s ,  w h ic h  o p e r a t e d  i t  u n d e r  th e  
IT e c la  C o a l & C o k e  C o . n a m e . O u t-  
p u t  w a s  b o o s te d  c o n s id e r a b ly  b y  th e  
H il lm a n  o r g a n iz a t io n ,  w h ic h  in s t a l l e d  
a  5 5 0 - v o l t  d .c . d is t r ib u t io n  s y s t e m  to  
s e r v e  p e r m is s ib le  s h o r t w a l l  c u t t e r s  
a n d  m a in - l in e  lo c o m o t iv e s .  H o r s e s ,  
h o w e v e r ,  w e r e  r e t a in e d  f o r  g a t h e r in g ,  
w h ile  th e  c o m p r e s s e d - a ir  l in e s  w e r e  
r e m o v e d  a n d ,  c o n s e ą u e n t  to  a  c h a n g e  
to  p u r c h a s e d  p o w e r ,  th e  b o i l e r  p la n t  
s u p p l y i n g  s t e a m  f o r  th e  h o is t s  w a s  
d is m a n t le d .

I n  th e  H i l lm a n  p e r io d  o f  o p e r a 
t io n , tw o  t ip p le s  w e r e  i n  s e r v ic e —  
o n e  f o r  r a i ł  a n d  r iv e r  s h ip m e n t s  a n d  
th e  o t l ie r  s u p p l y i n g  c o a l  to  a  b a t t e r y  
o f  c o k e  o v e n s ,  f r o m  w h ic h  a  t r e s t le  
r a n  to  th e  r iv e r  to  p e r m it  b a r g e  s h i p 
m e n t s  o f  c o k e . T h e  t i p p l e s  w e r e  f u r -  
n is h e d  w i t h  c o a l  b y  t w o  h o is t s  in  
s e p a r a t e  s h a f t s .  O u t p u t  f r o m  th e  
tw o  s h a f t s  a t  o n e  t im e  a v e r a g e d  a s  
m u c h  a s  7 ,0 0 0  to n s  p e r  d a y .  I n  1 9 2 7 ,  
a s lo p e  f o r  m e n , h o r s e s  a n d  s u p p l ie s  
w a s  s u n k  b y  H i l lm a n .  T h e  s lo p e  n o w  
i s  th e  m a in  c o a l  o p e u in g ,  a n d  in  a d -  
d it io n  to  p r o y id i n g  p a s s a g e  f o r  m e n  
a n d  m a t e r ia ls  i s  f i t te d  w i t h  a  b e lt  
c o n v e v o r .

W eirto n  Buys M ine in 1929

T h e  I s a b e l la  p r o p e r t y  w a s  p u r 
c h a s e d  b y  W e ir t o n ,  w h ic h  h a d  p r e v i -  
o u s ly  o p e r a t e d  th e  R e d ś t o n e  C o a l &  
C o k e  C o . m in e  n e a r  b y ,  in  1 9 2 9 .

A lt l i o u g h  f a c i l i t i e s  f o r  m a k in g  
r a i ł  s h ip m e n t s  a r e  a v a i la b le  o n  th e  
M o n o n g a h e la  R .R .  in  c a s e  o f  e m e r -  
g e n c y ,  I s a b e l la  c o a l  n o r m a l ly  i s  
s h ip p e d  in  b a r g e s  d o w n  th e  M o n o n 
g a h e la  a n d  O h io  r iv e r s  to  th e  W e ir 
to n  S t e e l  C o . b y p r o d u c t  c o k e  p la n t  
a t  W e ir t o n ,  W .  Y a .  F o r  t h i s  p u r p o s e  
W e ir t o n  S t e e l  o w n s  4 2  s t e e l  b a r g e s  
h a y in g  a n  a v e r a g e  c a p a c i t y  o f  8 7 5  
to n s  e a c h  a n d  d r a w in g  8  f t .  o f  w a te r  
w lie ń  lo a d e d .  T o w in g  i s  d o n e  b y  
c o n tr a c t .

T h e  W e ir t o n  c o k in g  p l a n t  c o n -  
s i s t s  o f  th r e e  b a t t e r ie s  o f  K o p p e r s  
B e c k e r - t y p e  o y e n s .  N o .  1  b a t t e r y ,  3 7  
o v e n s ,  w a s  in s t a l l e d  i n  1 9 2 3 ;  N o .  2 ,
4 9  o v e n s ,  in  1 9 2 6 ;  a n d  N o .  3 , 2 5  
o y e n s ,  in  1 9 3 0 .  E a c h  o \ 'e n  h a s  a  c a 
p a c i t y  o f  1 4 .2  t o n s  o f  c o a l .  I n  a d d i-  
t io n  to  th e  o v e n s ,  th e  c o k e  p l a n t  a ls o  
in c lu d e s  b y p r o d u c t  a n d  b e n z o l  d iv i-  
s io n s  f o r  r e c o y e r in g  t a r ,  a m m o n iu m  
s u lp h a t e  a n d  b e n z o l  p r o d u c t s .
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MINING METHODS AND 
MECHANICAL LOADING

+ At Isabella Mine

A S  A  R E S U L T  o f  a m o d e r n -  
iz a t io n  c a m p a ig n  c a r r ie d  o u t  
in  1 9 3 7 ,  th e  I s a b e l la  m in o  o f  

th e  W e ir t o n  C o a l C o . n o w  ta k e s  i t s  
p la c e  in  th e  t o p  r a n k  o f  m e e h a n iz e d  
m u lt ip l e - s l i i f t  o p e r a t io n s  e m p lo y in g  
th e  la  t e s t  t y p e  o f  e ą u ip m e n t  f o r  
c u t t in g ,  d r i l l in g ,  l o a d i n g  a n d  g a t h e r -  
in g  a n d  a l s o  b e e o m e s  th e  f ir s t  corn - 
p le t e ly  m e e h a n iz e d  m in e  in  th e  
C o n n e l ls v i l le  e o k in g - e o a l  r e g io n  o f  
P e n n s v lv a n ia .  F o l l o w i n g  s e v e r a l  
m o n th s  o f  o p e r a t io n  w i t h  o n e  e x -  
p e r im e n t a l  m e e h a n iz e d  u n i t  to  g a in  
c e r ta in  in f o r m a t io n  o n  b e s t  p r a c t ic e ,  
th e  n e w  s y s t e m  w a s  in a u g u r a t e d  in  
N o v e iu b e r  l a s t  y e a r .  S in c e  th a t  
t im e  a  s t e a d y  im p r o v e m e n t  in  p e r 
f o r m a n c e  h a s  b e e n  n o t e d ,  in d ic a t in g  
th a t  th e  u n i t  p r o d u c t io n  s ta n d a r d s  
s e t  u p  w h e n  th e  s y s t e m  w a s  la id  o u t  
p r o b a b ly  w i l l  b e  e x c e e d e d  b y  th e  
e n d  o f  1 9 3 8 .

T h e  I s a b e l la  p r o p e r t y  w a s  o p e n e d  
b y  s h a f t s  s u n k  in  1 9 0 9  a n d  o p e r a -

s y s te m  w ith  1 2 -  to  1 4 - f t . - w id e  r o o m s ,  
e n t r ie s  a n d  c r o s s c u ts  i o  d iv id e  th e  
c o a l  in t o  s q u a r e  b lo c k s  o n  1 0 0 - f t .  
c e n te r s ,  w h ic h  w e r e  th e n  r e c o v e r e d  
a t  I s a b e l la  b y  th e  p o c k e t - a n d - s t u m p  
m e th o d .

W ith  th e  a d o p t io n  o f  m e c h a n iz a -  
t io n , b a n d  lo a d in g  w a s  r e p la c e d  b y  
t r a c k -m o u n te d  m o b i le - lo a d in g  m a -  
c h in e s ,  w h ile  c u t t in g  i s  n o w  p e r -  
fo r m e d  b y  l a t e - t y p e  h y d r a u l ic a l ly  
c o ń tr o l le d  t r a c k -m o u n te d  c u t t in g -  
a ń d - s h e a r in g  m a c h in e s .  T h e  h a n d -  
h e ld  d i i l l s  p r e v io u s ly  u s e d  w e r e  r c -  
t a in e d  p e n d in g  f u r t h e r  in v e s t ig a t io n  
a s  to  th e  c o r r e c t  t y p e  f o r  th e  f u t u r ę ,  
s in e e  t h e y  w e r e  o f  a  t y p e  t h a t  w o u ld  
w o r k  in  w ith  th e  n e w  s y s t e m ,  a n d  
5 5  h o r s e s  f o r  g a t h e r in g  w e r e  d is -  
p la c e d  b y  im p r o v e d - t y p e  s p e c ia l ly  
d e s ig n e d  8 - t o n  g a t h e r in g  lo c o m o t iv e s  
o f  th e  e x p lo s io n - p r o o f  t y p e .  T o  
p e r in i t  th e  e tp i ip m e n t  to  w o r k  w it h  
m a x im u m  e f f ic ie n c y , a n  a n g le  s y s t e m  
o f  d r iv in g  r o o m s  a n d  c r o s s c u t s  w a s

t io n s  o r ig in a l ly  w e r e  b a se d  o n  th e  
u s e  o f  a ir - d r iv e n  b r e a s t  m a c h in e s  
a n d  h o r s e  h a u la g e .  A f t e r  p a s s in g  
th r o u g h  s e v e r a l  h a n d s ,  th e  p r o p o r ty  
w a s  a c q u ir e d  b v  t l ie  H i l lm a n  in t e r e s t s
i n  1 9 1 6  a n d  w a s  o p e r a  ted  a s  th e  
I l e c la  C o a l & C o k e  C o . U n d e r  th e  
H il lm a n  m a n a g e m e n t ,  5 5 0 - v o l t  p e r -  
m is s ib le  s h o r t w a l l  c u t t e r s  w e r e  in -  
s ta l le d ,  a lo n g  w i t h  e le c t r ic - lo c o m o t iv e  
h a u la g e  o n  th e  m a in  l in e s .  I n  1 9 2 9 ,  
th e  p r o p e r t y  w a s  p u r c h a s e d  b y  th e  
W e ir t o n  C o a l C o ., w h ic h  s u b s e -  
q u e n t ly  in s t a l l e d  2 5 0 - v o l t  p e r m is s ib le  
e le c t r ic  c o a l  d r i l l s ,  o p e r a te d  w ith  a 
r e s is t a n c e  o n  f r e s h  a ir ,  in a s m u c h  a s  
5 5 0 - v o l t  m o d e ls  w e r e  n o t  a llo w e d .

F r o m  th e  e q u ip m e n t  s t a n d p o in t ,  
th is  w a s  th e  p ic t u r e  a t  th e  t im e  
m o d e r n iz a t io n  w a s  d e c id e d  u p o n .  
W o r k in g  m e th o d s  w e r e  b a s e d  o n  th e  
s ta n d a r d  C o n n e l ls v i l le  r e g io n  b ło ck

Loading machinę starting a cuł- 
łhrough in a pil la r at Isabella.
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^,n&vłv Hŝ łftfc. u*. -Xl> ;;'<i£ crjti*
vv.VVv , \« < ^ : a : u v  V>̂  .\$v

>v-Uv;<] vU>: ' '  C).-
•,VVUU‘ iCUj, \  . v. ’ ':i.U!V
. , u \  IV 'n .;^  , x  '..i.fi-u .>v->v ' 1-
'śjW ^  -*ą a- i* rli<_ t,.:u£y\L
•><ivś̂ -.-sv > ^ v  **A . ^ vvx>ł u

••v > v ^ '^ - v  u u 4 v
U£Vm. -S ;'t; 'vvi-v:u^ S^.

't^v4v*j;jv>isr-iuUii.i.tę̂  ■-..«. u  3s. • Łv-<* '.u i'i> .
X' i i j i ^ V  -,itX ił-*..

•;v. V  '■•Vw:>v. .̂ •cv»'v^u. '• i-ht ‘1>< '.uu
XcSV‘'*••-- ł ż HUt5jv : O.  ̂ ;. • V.i r‘f
• •••̂ i ' UW. >iilC,.łS-

:h i'vv  :k> ius so  th a t  u lu u ty  
.-.' H \> :k in ^  ->;:tv-vs :u v  av aijabk>  a t  
ihv> s t a r t  <.*< «itiKH' ili<! l o a d i a g  or- 
■';<■;>. .- (is . f m i e c  tlK* tsa i>o:.!a
t>Uu«> •> H ta - lu w ii ti i  u n i t  c o m tłc is c s  
v»«v* U?»«tt»§ nia«Wtt«!> o u *  «u5.ćaig m a -  
f!i;nox V‘Mtf tiri*l a a a  « u e  g jtth e c u ig r  

■. •', ';>. ;u;«Stk>u to  th e  uci t -
x i- , ' a u v l u u 'v  v 'su ii>m < ut, stwU a s
y u s i t  tvu»t«Sv t o c  a lt  : t a v k  a n d  tm t b e is  

. i r ^ N  % | ts c iS n a t c  u ia iu -
M t t i w i '  :u t\l o u i u i i a t e  as- n u w ii a s  
r.V j*ib«- :ita<  'ć « ss s .  j ; c « w u « g  o u t O t 
HUjv'C > v.iv./.-. ••■•>. :. ' r  :\l>ovy .■.jittp-
UiClSi '■'- >.<>■ rl>'' - ' . .  ^iV.:-r; CUttL'1-S,
5>W !c<i«.wvs. a m i  '.'v« e a b l t j - w i  to c o - 
:>Ksr-<isi» L’h w  ^asikys : t  t.«\wsilńe :o  
:s*\«> i«*s5 o u «  :■ '" . . • \ i : ' - '  o v e i>
\ a u c ^  m aciu tsc’ a £  <a*»ta ty { w  s ian vt-  

n  'v '.u ;i .'or - < ; ' • •  ac -;- l‘ ' : t-.<'  
’v 't ; ’ć  ;a«? s<‘v»HKi a v « i ’.al>U' t o r

: • ■ J« rv k ‘iu £  -V: ;h Uv>
^  ;• o ; n t s i i  .;'t: 'a u e r  -w .-k , .u xa  

■ ■ ijj > '.  ■
-• . ■ ^  ■■- "•. .'*.•.>• 

•.'U tgii >««i!i -  •'} - t .. o£ - .v l ik a :
• ic s  ‘« s .  ta a u  ^  -»;c w »  tbautt f i  :tu  
s  \ ‘<t ■ • ai.<r -.a. ’-’ k .00  :o >.cid
,> :ś)t5 ^ .-. 'vJji<jii; “ tu ts- caL ny

.; ; i i io c « u y  * i  ; a .  ta ick ^  C husr dw-
a ^ .w s ia ti t  '-> .u- ■}■ wt- ł» io - vi.t 

cwał* iouQ *< ^i &>v 
a.it ii,veRtgt* v»i 3 t Ł'Sv o i  "tsw tksftr'' 

■-V.1 łiJK-u ■> "A s
X<JŚttk 'J t  ScUiJt ^  ■.WiU CŁV Itti, v-i

,s« #  ;y ^ - a i  <<sei-śju». I ,  
••. ' -  • '. i jtó ta w ss t o i  :xe

'- .. --o»! v  - c ; ;  ~.. -.v id i :b »
'  *•'*’ 'X  l i c s i a

.' -  -■■;•• *jUT.ut-i-~U • :>cw iki'jg;
it .fś- :uv ■> '.akuu. jfc

>o,-, SMttk :>r . • ■ .'> : ',^ v i...

'S- '« * ••» *  « , ‘W »  -*a*
,: Ji5«t MfeMMtrtfiyr

pwbieui oJ: lioLdinir up the urawslate. 
the most trottblesome natural condi- 
tiott i& the greac munber of ”horse- 
baeks," or borrom rolls. oeeurmur 
throughout the minę. These are Tery 
hatu and iiinty in naturę. Normally 
:he horsebauks are not over 30 iru 
high but iometimes they e.Ttend o or  
ti ft. up trom the tioor.

F o r  a l i  p r a u c io a i p u r p o s e s .  Ł a b e i l a  
m in o  w a s  c o n y e r t a ^  f r o n a  th e  o l d  to  
th e  uew - b a s i s  a im o s ć  i^ j m  o n e  i a y  
tu. tu e  a e x r .  a l t h u n g n  a  n u m b e r  o f  
a ie u  ’.Yt*re r u t a t e u  t o r  a  a io r r  '.Tiule 
e a c u .  ta . t u r a .  o u  th e  e x p e n m e a t a i  
m e e lu iu i ła t io u  u n i t  n o te u i a b o v e .  I n .  
m a k iu s t  t i ie  ■.‘• jn \'e r s£ o n . p r w i o n s  
e m p io y e e s -  'v e r e  a ss isn e * .! . a s  t a r  as- 
is łu ld  b e  d e t e n a i n e i  to  :a sk s- to  w & ica  
:t w a s  t h u n g s t  t h e y  w u u ld  .>t o e s r  
siiL ted . e i t h e r  ; r « m  :h e  s & m d b o is r  
<it e x p e t ie u c <  o r  t e m p e z a m e n t .  'v i t i i  
th e  tu e a  th a t  s u it t s -  w iju ld  b e  rj^ ide  
. ; s  w n a t r w i .  W tr ii  : i i i s  a s  :ń e  b a s ś .  
ta a  ':ew  s y s t e m  'vw sc in t o  w i &
:ś s f  t t t e u  'ć a m L a jt  a s  t i ie y r  vnxaa»L 
K e s u l t s  a a v «  b e e a  s a t i s ia t t o r y . -  a n d  
:••>. Jfćaaoauss: w t e n s  '.s  p r o m i u r s ę  
ju . o r  b e c te r  r in s t  seise*LaI*. D i  -trig-- 
i a g ł  t h e  a a s a a u  e ie a s e a Ł . boefc  
;u tć  b o s s s s .  p L a y s  a  '.arssar p a r t  i t c  
i t i  '.avst t t ć u s o ś r s s  a u - i  o a e  .-Ł ± &  
a w i t t  ;v e s -  a ;  ^ t c e i l a .  l a s  : e e a .  a c i  
#£tśl '.s . ć d t t c a a o a  a t  zśst a e w  w r e .

A iw a a e r  a t s y w t e a e s i ł ś a iŁ  'T O iiit a a s  
i a d ^ i ^ - e u  b « c i:  ••'».•• a d s ę  
tWKOJRttiłJaKtS tS  tiif- i s c a  r i a c  'o a i i f n y  
'•.••.V.-- ' : - « s s c t ' v  -Vts~ j a C E i i  

t s r r t c y r t e s  • .« ak jt aad . bw M t.desT fiopw t 
; e«  ,-s- : a u s  y c y s j g tn ą :

: ś «  - .w b ś e n t  j Ł  a d j t e s i n ę  '.ts g :-« B £ a £  
• i tu t ts ^ :  ;. 'ta tó s  •wo.ttiswfflŁ.
I s s  itusi.ee  th t t  ^ a c a m p ia r a tŁ
*vv-ssiag; s a ie a u a « , ;5 -v*iŁ : e  aizotte

•'•U' ; -r- 3 D K  '«r‘ i.TT ~VSC2L
ta w ti» « 5f  to  :a «  -vesc ,>i ta f t  yca& in£



? i * e * s  a re  r o p  c c t  * tic  s Ł f ta re d  m a c h o w i  łr— e £  » - '- ?
w ir s - r  ' i ' t:s b  S i-p p ły  5 p ~ ry s  n r  r ń s  e r — s -  ś a - s ,  _ ' s  v te w  t  l i r  s r u «  i  

•rypie*! f h n h e ń n g  o ś .

w o r k in g  s e e r io n s  ( F i g .  1 )  e a n  b e  
t s e k le d  a n d  d e T d o p m e n t  a n d  m in in g  
o p e r a t io n s  c a r r ie d  o n  w i l b o u t  th e  
b a n d ie a p s  e n m n e r a te d  j u s t  a b o v e ,  
a n d  e i g h t  t o  t e n  r e a r s  b e f o r e  a l]  o f  
th e  o ld  d e r d o p m e n t  i s  w o r k e d  o u t

A s  in d ie a t e d  i n  F i g .  1 .  t w o  o f  tb e  
m e c L a n ie a l - lo s d in g  u n i t s  o p e r a t e  in  
w b a i  i s  k n o w n  a s  tb e  T o w e r  TTTH 
s e e f io n  o f  th e  m in e ,  w i t h  th e  o i ł i e r  
f o n r  i n  t h e  S e r e n t h  W e s t  M a in s  
tern tiiT T '. T h e  T o w e r  TTTH im i t s  a r e  
e n g a g e d  i n  e o m p le im g  r ec -o v e r y  o f  
th e  e o a l  b e iw e e n  th e  t w o  o ld  g o b s  
sbown. w o r k in g  b a c k  t o w a r d  th e  
m a in - b a u la g e  j n n e t io n  a t  F l f t h  W e s t  
M a in s .  T b e  S e r e n i b  W e s t  u n i i s  a r e  
w o if c m g  r o n g b j j  s o u th  t o  t h e  F i f t i  
W e s t  M a in s  t o  e o m p le ie  rfc& overr o f  
t h e  e o a l  i n  t b i s  p r e v io n s ly  d e r e lo p e d  
i e r r i io r y ,  w h e r e n p o n  e r t e n a o n  o f  
th e  F i f t b  W e s t  e n t r ie s  t o  tb e  w e s i e r s  
e n d  o f  t b e  e o a l  a e r e a g e  w i l l  b e  s ła r t e d  
t o  p e r m i t  t b e  in a u g i ir a t io n  o f  o p e r a 
t io n s  in  t h e  T ir g in - e o a l  r e s e r r e .

Caving o f the old derelopinent 
openings is generał and is maeb 
morę prononneed in tbe ease o f tbe 
faee entries, driren, as indieated, 
sligbtlj northeast. In many f-a ̂ -s 
falls o f 30 to 50 ft. are eneonntered, 
while praetieally all plac-es are fallem 
in  2 to 4 ft. While earing o f tbe 
bntt entries was not qoite so bad, 
they still presented a eboiee between 
a hea%y elean-np eipense or tbe 
driving of amdliary openings in solid 
eoal. The ehoiee was tbe La i ter, as 
indieated in Figs. 2 and 3. In faet. 
partienlar pains are taken to avoid 
even Crossing an old opening where 
aroidable, dne to the elean-np ex- 
pense which tbis entails, and tbis 
eonsideration affects all projec-tkms.

M onkey Birtts N ecessa ry

As noted a borę and shown in Figs.
2 and 3, old bntt headings are being 
paralleled by new openings termed 
“monkey bntt*.” In  addition, as 
shown in Fig. 3, new openings paral- 
leling the face headings also are 
necessary at times. Depending npon 
eonditions, o ld  butt h e a d in g 3  may be 
paralleled by a single new opening, 
leaving a pil lar just snfficiently thiek 
for one eat-through and two side 
fenders for  the snbsequent retreat 
work. Crosscuts at intenrals into 
the old heading provide for a ir  
retnm while driring the opening, 
with the monkey bntt, o f eonrse, 
serving as the intake. Incidentally, 
two-door airioeks are reąuired by 
law on eaeb bntt-entry intake, with 
additional doore on tbe butt, to main- 
tain a continnoos eurrent to the 
working places and to sweep the gob= 
in rib work.

H e a d in g s  a n d  e r o s a t o -  a r e  d riv*-a
1 2  f t .  yn&e. C e n t e r s ,  i  a  t b e  <as* o f  
b u n  e n f e w  o r  r a t b e r  t^ -a Ł -e j  b iz n s .  
w L e r e  t w o  a r e  d r i-r e a . 2 1 4  
m e a s n r e d  0 2  t b e  6 0 -ć łe g -  S a e .  n i i t a s  
a l io w s  f o n r  e a t - t b r i -a g b s  v l ' ±  
s z r ?  f e u d e r s  f o r  tb e  r ib  v : r r  
fo D o w .  B o o m  a i i i  i> :« c iH H 3 a s« n  
w i d i  i s  14 f c  B oo-m  a e s : « s  ac« 
7 2  f t ,  la e a s u r e d  o s  ib e  b - n .  i2>d 
trasf^sz  eeŁiers a r t  in gen-
e r a l  t o  p n o v id e  a l b e r  ib r e *  <«r fflB T  
e a l- lŁ r o a ir _ ' .  T h is  I « a r e s  t b e  e o t l  
i n  s e c e r a l  in  d ia r & isd -sb iip f .u  :).-;*k£.s 
a p p r o i i in a l f c iy  72xr* ’ s *  1 1 *  i'X.

As tbe rcodfcy bsEis ant >3- 
Taraed. tbe rooses ars- drir«s :±r 
esGUgh p e izd t  « H E B i« i ią :  t b e  ± r <  
erossesis. wherespor; iber ars aJ- 
lowed to stard nstil a ia ie g  4sćraaoes- 
to tbe poiŁ: wbere i: 1- r^eessaiiy s* 
stan  ariTing ibem sp  z# 2a«« ib t  
adrancittg piilar Hu*. T b s alaB 
penaits tae trolfey zo  te  a.3-
raueed up the bati cc  frssL tttŁi* 
air. TŁene js. bowewr. oue ecaep- 
tion to sŁis ra!e. i s  sbai c o ł  r-cct 
generally is drirer: tknoegi as zatst 
as possib-e. ss  indieŁtai :t F%. 3. 
to sborten ciadsiEe tr$vd! fraat « e t  
bntt entry to the olber asd s* atrorc 
a ran-aroand so tŁa: tbe sw isg. 
man-trip and sapply k«eosstó<ń® « łs  
get on the pro per ead oz zba  trsp^ 

Eaeh mediaiikal - >: i  = t i .  
nnder the Isabella syster^. tii= s  ikłtć 
o f  i t s  o w b  d ev e ? o p n jes i:  i s  a A f i t anai 
t o  m in ir ig  r o o ra s  SEid G si5 -
e r a l ly ,  t h e  r e l a d o n  ó e tw e K i ^ p t-a r  
w o r k  a n d  s o l id  w o r k  łs  a b o o t  . a - 2 5 .  
A l l  o p e n in g s ,  a s  f a r  a s  p f t s M ^ ,  a r e  
d r iv e n  o n  6 0 -< ieg . z lł s z z ś: k

i i .  ćk> a  b t s a e r  J e b  o f  
cnttmir a u t asd  ais-j iae'2:-
tŁrtig xrazig>«rEŁtk»x tt. i  « j s E in a a n t  
ir s T e L  P H k r .  o r  ^ r lb .^  S a e s ,  a s  
iaSessefl i i  F % ł 2 tztż 3. are ©on- 
titnKflłs i i  i i j  fcjt se i-
r ia n .  j i s n a e s i t r - y  i s  t b e  S e w r i b  
W « s tea3boiry. I ł  Tower Hill ibey 
a n e  k o i  a l w a y s  t to a s s ^ o a n . Ł u t  t o  
t b e  p n e r a i l in g  e n t - a p  « ® 5 5 a o a & .  
- rT*-’*tzig  r c o n s .  a s  T*.'cr.*r'c cfsnt 
abifT-*, j s  a o j a s s e d  at- t b a i  a t  a s y  
pacaaPB lłiT  p iU ar-Ł b at p o a f i c a i  t b e  
r o a m s  234*5 i t  - s S g ł ź y  : t  a d T -a sa e ,  
aZZ-yyiag w w g l ;  t im e  t o  d e » a  u p  
t b s  a srciiis  t b e  o ) a  t t o i Ł s .  e o n -
ziit-z ib e  i n i s ł  aa-d  Twa«ie t b e  r r t« e s -  

tiułbeririir.

TfartK. PiFii* A aoles Used

~ dat*. peTa r  Sass . t*e«i 
esabSsbfd cc  tbr«r cir-erett azsaes 
■*itb r*3«36B 70  tbe ta*  d ests. la  
tbe Ti-wfs- S 2  aeeci^t. tbe baje ia 
geaiera] is ; t  aa aarif i-i 
45 des--. TTbersas ta tbe - D~ s«ó-:->a 
ia Sr~-iatb West tbe aag>  is aboet 
35 d if .  OS&esrataass t«  bit* żac:a>« 
t«osaŁły si%ŁĄr better n e t  &e5exi at 
#£tb#r .:£ zhem -issig or hezveez tbess. 
H o tc ib ^  a -setar^--  r-b łis e  parab-rf 
■»itb tbe :a«r <>ats is ia -• ra:i: a 
c a  tbe rmAŹsir:; iar«^ seetkjas - A .
3  aab t'. Fig. 1' -stisb g » I
rsstlts s*j far.

3 £ e c b > z  c c  — - .  _t d ia a i« a a d -
s b a p e d  y a r  i a  a  3 * -» ie z .

s « e d « ie  i s  d e ta E isd  i a  
F i g .  4 .  I d a K s e t S y  tb e  sa^tie s y # t « z .  
L-s f o C c - » » i  i a  tb-e- e t s e  e t  . s ę s i a e  
p E I a r  5 ł * s» e w e r - t  t a a :  t b e  p S » r
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o lii er fa.ee operations in  ihe mine, 
iind fore-men and employees Łave 
been proTided 'witk the neeessarr 
Wneprints fo r gniding them in their 
"work. I n  driTmg openings and 
tnm ing erosscnts, fo r erample. strict 
adherenee to standards is  necessaiy 
to fara lira te loading and cutting and 
also so that traek can Iw laid in 
the proper position to proride the 
neeesswy clesrance and the smooth- 
es; possible transporianon. Llke- 
u-isti. standards have been set Tip 
fo r otbcr face opsr&rioTts, snch as 
cotting, drilling. etc. Establishment 
of tbese standards and dterihution 
of prints -was a deeided advantąge 
in sfctmng from scrat.ch with green 
-snpexvistsrs and men, and has proYp.d 
one of the (puekest -and best meibods 
of edncating them in the proper 
meihods of performing their vark n s 
tasks. Nai.nrsliy. Trith sam dard? 
mafie in ad rance fo r  the pioneer 
attmnpt -at complete mechanraitioi; 
in the OottnelbriUe d s tn e t, some
i-banges snhseonently ~wsre fonnfl 
flosó rabie.

W orking  Stirfts O v s r(a p

Wiiile the iaee-prepaistion and 
loading shifts ovgrlap under the 
Isabella system, no iaw  pTcparaiion, 
as a Tale, is  fcarriefl on fo r  ioaaing 
maobincs voT5nng thrring p a n  of 
ibe samr pTeparation shifi, as the 
ftłw-pn?paT!ition men nomialiy are 
emragwl ir. pTeparing an!}- ia r  nie 
■snramting s-iiif;. lo ad in g  sb ife  ra n  
from V  a.m. to 2 3 0  niti.. and 
from 7  p;m. 'to 5 3 0  a-m. ra.ee- 
nreparation sbifss, or. the i.uier 
hand. T«n from 10  a jn . to  5 3 0  p-m.. 
pręparing for the 7  pan. to 2 3 0  
s.m.Ik>ełdiBg 5sfiB';, and from 30 pan. 
so 5 3 0  s.r..,. puspariiig fo r ibe 
7 juto. to -230 paa. itaahffir shift. 
Two-shift*. t. <łay. ii hss w f i  iwroć. 
rfsnl: ir. r. minimum o; Jos; cai-. 
ss w njpttm i tfiSi hariiłg PotL xaee 
wepstratw* and *os,i;3ę ^w pj: on 
ai the ssuac tirne. s f  wouk: be tac 
<*&• -\riti: th-rse -saiftes 
«yrjen: 'Mjterfwnwe. A t«. ia  «w i- 
Hoti, fhpien: rirsc r~ aisiJsbir for 
» reasanahly tb o w a rL  ?f>t" x  th- 

'STWtiiSB. '■rawntenjMSft' ar»d teftT.«8- 
tion JSf ibe 'Soadrng -koc ćateasg’ 

r c
s ^ d  5f»sdin g i f f l i fb -  *H v- .Tjsnrp-- tn&: 
iasdrtsg ^epupTneni, fttr  wsswpif, JS 
w ;  tb f  ^ a y  o :  sr .w seęjB fa : o p e r w -  
i u g  TOSife b y  t b e  t i r a e  t h s y  t p * 3t  
to  -s?*K  Tc w o T k . s n c  V?K- r e w * .

TVr*#ńf; opefałk®, ftaUsfTmfiTć, 
p e r a i l S r ^ i t i ^  bełter-m ttiSB tK w ; '#t> - ib e  
prj>W«n: o: hi-.rseHse&s. 'trhifti. '

PS
pos". ss  i  nr as 'pessaWf and Jbłn. 

■ ^ r iitisg  f b e K  v->St p n ^ o tsu k ti: J n S s

So, i - •—W*ł+?«tę r” "«e, typ*P* '
r-‘ 'buHfc,” iayc*ot.

p ó i n t s  sT; n r.; - s te p p e ti. As •sh^wr. 
i n  ł b e  S g r r rv .  ł b e  p i l ł a r  i s  'jw m K w uź 
it :  l i f l s ,  e j-- : Hf"; spsrynsissfbag

SV: "K-irt: r .,;s i!  -.-.se

a m « s  'V1; w d  se r ifiT H ted  f r ^ r .  
t h e  ■ jyśb by a S f l  f f f l t e  tnsiii' aj)
f v f  •9S«r»fS f*r S J h iT D p ś . j w t s w w h  RS

+ h r i s  m t  f iW r  t l ir^ n g t: »;
'■ntsT-pfiSs. T * s ' i a g  tb f  t e n d e r  b * s  

f M m f i  * a  ■p'wH<«nt 'm e th ( v .  © f 
^ e M iS f  B p  f e t  ł<»p efiR' STłd -ihw v- 

, TeSneing "wsitfsriftSy 'tbe onsn-

-

* s * w l l  355 fe n d e r .fy  &E f b e  ^rob 
fi. sH4e in  f«n Ib f m en. TCbw. ffee 
eirt-tłm »sgb i s  wwsp^Ałbii, the  fm d e r  
•*twims -«>. shw . i: per-^ssar;. s^S  
fll l w a d  t -  - r r ; s : .  ir . t h ;  i> o k
T*rote<‘tior. in  rhc- «mt-
‘5 i s by -«tee:- r s ;d
ewisbRTf ser or. ?l4r,. tirnher prssts-. 
a s  indw alw i ir .  I^łg. 4.

■Stwśfif swriflfiTSs bsc-e hesr. se. 
i'', fo r  tkfe-'-ope’^'tŚM'„ s s  s s  s.V.

>w-‘



p r io r  to  s h o o t in g  thern. u p  f o r  I o a d -  
in g .  I n  a d d i t io n .  a  b e t t e r  o p p o r -  
t n n i t y  i s  p r o v id e d  f o r  r a a k fn .g  f a l l s .  
a  v e r y  n e c e s s a r y  f e a t o r e  w h e n  e i -  
tr a c t in .g  p i l l a r s .  T h e  la t t e r  i s  d o n e  
b y  i p e c i a l  f a l i  e r e w s  u n d e r  a  
s e p a r a t e  b o s s ,  u s a a l l y  w it h  a  s t e e l  
r o p ę  a b o a t  1 0 0  f t .  I o n g  w ith . th e  
n e c e s s a r y  n u m b e r  o f  a t t a e h e d  e h a in s  
o r  s h o r t  r o p e s  f o r  p u l l in g  o u t  tb e  
c r o s s b a r  a n d  both . p o s t s .  P u l l i n g  
i s  d o n e  w i t h  a  g a t h e r in g  Io c o m o tr r e ,  
a n d  w h e n  o p e r a t in g  t w o  s h i f t s  th e r e  
is  a  p e r io d  o f  a b o u t  th r e e  o r  f o u r  
h o n r s  d n r in g  w h ic h  w o r k in g  Io c o -  
m o t n e s  a r e  u s e d ,  w i t h  t h e  s p a r e  I o co -  
m o t iv e s  a r a i la b le  f o r  t h e  r e s t  o f  th e  
s h i f Ł  A  m a t e r ia ł  in e r e a s e  i n  t im b e r  
r e c o v e r y ,  p a r t i e n l a r ly  c r o s s b a r s ,  a n d  
a  b e t t e r  c o n d i t io n  o f  th e  p i l i a r  l in e  
a s  a  r e s u l t  o f  m a k in g  th e  f a l l s  w h e n  
r e q o ir e d  a n d  i n  t h e  p r o p e r  m a n n e r ,  
h a v e  b e e n  th e  m a j o r  r e s u l t s  o f  th e  
s e p a r a t e  f a l l - e r e w  s y s t e m .

U p o n  c o m p le t io n  o f  l o a d i n g  i n  a  
p la c e ,  th e  t im b e r m e n  e o m e  i n  a n d  
s e t  t w o  c r o s s b a r s  o n  4 - f t .  c e n t e r s ,  o r  
o n e - h a ł f  th e  u s u a l  d e p t h  o f  c n t .  
C r o s s b a r s  a r e  c u t  f r o m  6 0 - lb .  n s e d  
r a i ł ,  a s  a  r u le ,  b u t  e x p e r im e n t s  w i t h  
4 x l 0 - i n .  s a w e d - w o o d  c r o s s b a r s  a r e  
n o w  u n d e r  w a y .  C r o s s b a r  I e n g th s  
h a v e  b e e n  p r a e t i c a l ly  s ta n d a r d iz e d  
a t  1 4  a n d  1 8  f t .  i n  r o o m s  a n d  r ib  
p la e e s  a n d  1 3  f t .  i n  h e a d in g s .  I n  
h e a d in g s ,  a s  f a r  a s  p o s s ib le ,  a n d  
a ls o  in  r o o m  a n d  r ib  p la e e s ,  th e  
p r a e t ic e  i s  to  c n t  o v e r  o n  o n e  s id e  
to  m a k e  a  h i t c h  i n  w h ic h  o n e  e n d  o f  
t h e  b a r  i s  p la c e d ,  u s in g  a  p o s t  n n d e r  
th e  o th e r .  T h r e e  t im b e r m e n  a r e

artjray sńtfi£
—Jr-jły :;arr-;

~;rsc'ay

SachcnThrcugh
WcrOq Face

4 - U i - ■
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F ig . A— T yp ica l m a rtcd  e f  p iliar s j t - j c -  
tion  on a 3Q-d«<g. rib lin*, shcwtng cut~ 
throughs and fenders, as wail as łńa  usuai 

tim bering  rystam.

n e c e s s a r y  o n  a  e r e w  t o  h a n d le  th e  
h e a v y  c r o s s b a r s  a n d  t h e y  a r e  s u p -  
p l i e d  w i t h  s p e c ia l  t im b e r in g  j a e k s  
a n d  p u s h  t r u c k s .  B o t h  w e d g e  a n d  
s t r a ig h t  c a p s  a r e  u s e d  a n d  a r e  b o u g h t  
r e a a y  s a w e d  i n  a l l  e a s e s .  I n  n o  e a s e  
i s  th e  l a s t  c r o s s b a r  in  a  p la c e  s u p -  
p o s e d  t o  b e  m o r e  th a n  S  f t .  f r o m  
t h e  f a e e  b e f o r e  i t  i s  e u t ,  a n d  w it h

F ig . 5— Standard cutting and drilling 
plans used at ls a b « i'j.

she- n y p e  of. a u n a n g  tsqaipau*a;. uł a s e  
Ib is possibie su toc- eu£. i
normal lediK. with the erossbars- as 
elose as 5  f t .  from. tras- face. >'ocmal 
timbering- fo r goud k o i  support; in. 
rooms and r ib  rlaces is shown ia. 
F ig -. -Ł

T im b e r m e n  a r e  f o l i o w e d  b y  th e  
tr a c k m e n .. w ito  w o r k  i a  erew -s o f  
tw o  a n d  e r t e n d  th e  t r a c k  to  w i t h in  
'I f t .  o f  tire f a e e .  w h ic h . p r o c e s s  i s  
f a e i i i - a t e d  b y  p r o T O iin g  4 -
a n d  3 - f t  j t m ip e r s  i n  a d d i t io n  to  Che 
r e g t t la r  I b ' - f t  r a i l s  e m p lo y e d .  T h e  
tr a e k m e n  a ls o  d o  a n y  s w i t e h l a y i a g  
r e ą a ir e d *  u s in g -  in. n e w  w o r k  s t a n d 
a r d  s t e e l  t i e s  w i t h  f o a r  s p e c ia l  s w i s e h  
a n d  sw ite h sfca n d  ties^  F o r  o c h e r  d e -  
c a i ls  o f  ro o m . tr u c ie , s e e  a r t i c l e  b e~  
g in n in g  o n  ”... 5T .

T o p  c u tt in g ; . n o r m a l l y  a c c o m p a n ie d  
b y  d o u b le  s i i e a r ia g .  f o & w s  t r a c k  e s -  
t e n s io n .  S n e a r in g  i a s  b e e n  f o u n d  
n e c e s s a r y  b e c a u s e  th e  coaJL a l t i io o g h  
s o f t  a n d  f r ia b l e .  i s  e i t r e m e l y  h a r d  
to  b r e a k  u p  a n d  r o l i  o u t  w h e n  e i t h e r  
t o p  o r  b o t to m . e u t  o n i y .  I n  s o l id  
w o r k . th e  s h e a r  e u t s  a r e  m a d ę  o n  
e a c i i  r ib .  a s  s h o w n  i n  F ig ..  5„ I u  
p i l i a r  p la e e s .  o n e  s h e a r  i s  m a d ę  n e n  
t o  th e  f e n d e r *  w i t h  t h e  o t h e r  6  f t .  
i n  f r o m  th e  c p p o s i t e  r ib .  M a k in g  
th e  e s t r a  s h e a r  r e q u ir e s  o r d y  f o u r  
t o  s e v e n  m in a t e s .  a n d  h a s  b e e n  v e r y  
s o c c e s s f n l  i n  r e d u e in g  s & c o t in g  « o s t s  
a n d  i m p r o r i n g  lo a d i n g  e o n d i t io n s .

A f t e r  in s p e e t in g  a  p la e e  f o r  g a s .  
m a e h in e m e n  firsfc d r i l l  a  r o o f  h o le  
t o  th e  s la t e  t o  s e e  h o w  m u e h  t o p  
e o a l  i s  p r e s e n t .  T h is  r u l e  w a s  
a d o p t e d  to  m a k e  s n r e  th a t  su f& c ie n t
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Hand-held drilts are used at Isabella . The truck Is fitted with a permissible reel. 
O ld  powder box shown contains sand-filled tamping bags.

W iring  up shots in a rib place, showing use of the 15-ft. auxiliary cables which 
are attached to the detonator w ires.

t o p  c o a l ( n o t  l e s s  th a n  S n o r  m o r e  
t h a n  1 2  i n . )  i s  l e f t  to  s u p p o r t  th e  
d r a w s la te .  A n d  w h e n  th e  c o a l is  
n o t  c r u s h e d , in  th e  a b s e n c e  o f  o t l ie r  
c o n d it io n s  p r e v e n t in g ,  m a c h in ę  m e n  
a r e  s u p p o s c d  to  e u t  a  e r o s s b a r  h it c h  
o n  o n e  s id e  o f  th e  p la c e  b y  e s t e n d in g  
th e  t o p  c u t  in t o  th e  r ib .  A f t e r  a  
p la c e  i s  c u t  a n d  s h e a r c d , th e  b a r , 
s t i l l  in  th e  s h e a r in g  p o s i t io n .  i s  
d r o p p e d  a n d  m o v e d  b a c k  a n d  f o r t h  
a c r o s s  th e  f a c e  to  p u s h  th e  b u g d u s t  
to  th e  s id e s ,  t l iu s  s a v in g  th e  d r i l le r s  
s o m e  s h o v e l in g .  A l i  c u t t in g  n ia c h in e s  
a r e  e ą u ip p e d  w ith  e i t h e r  a  4Ó 0- o r  
7 5 0 -g a l .  t r a i l in g  ta n k  w i t h  a  s e l f -  
p r im in g  c e n t r i f u g a l  p u m p  a n d

n o z z le s  o n  th e  e u t t e r  b a r s  f o r  s p r a y -  
in g  th e  b u g d u s t  a s  it is  p u lle d  o u t  
o f  th e  k e r f .  W a t e r  c o n s u m p t io n  is  
a p p r o x im a t e lv  3  g a l .  p e r  to n  o f  c o a l  
c u t .  A  p e r m is s ib le  ju n c t io n  b o x  a n d  
d is c o n n e c t in g  s w i tc h  i s  u sed  b e tw e e n  
ta n k s  a n d  c u t t in g  m a c h in e s  p r o p e r .

W h e n  th e  m a c h in ę  m e n  h a v e  c u t  
th e  p la c e  a s  in  F i g .  5 , th e  d r il le r s  
a n d  s h o t f ir e r s  e o n ie  in . T h e se  m e n  
e i th e r  w o r k  to g e th e r  o r  w ith  th e  
d r i l le r s  a  l i t t l e  a h e a d . T h e  b u g 
d u s t  i s  fir s t s h o r e le d  b a ck  to  m a k e  
r o o m  f o r  h o le  p la c e m e n t  a n d  d r i l l in g  
o p e r a t io n s  j u s t  a b o v e  th e  b o tto m .  
D u r in g  th is  a c t iv i t y ,  th e  s h o tfir e r  
l e a r e s  c a p  b a g  a n d  p o w d e r  s a c k

o u t s id e  th e  p la c e .  T h r e e  h o le s  
n o r m a l ly  a r e  d r i l le d  p e r  p la c e  in  
s o l id  w o r k , a s  s h o w n  in  F i g .  5 ,  w ith  
o n e  a b o v e  th e  c h a r a c t e r is t ic  P i t t s -  
b u r g h -s e a m  b a n d s ,  w h ic h  o c c u r  a b o u t  
th e  m id d le ,  a n d  tw o  b e lo w . F i v e  
h o le s ,  h o w e v e r ,  a r e  d r i l le d  in  p i l l a r  
p la c e s ,  a n d  a r e  p la c e d  a b o u t  a s  in -  
d ic a te d  i n  F i g .  5 . C o n v e y o r - t y p e  
a u g e r s  1 1  f t .  l o n g  w ńtli d ia m o n d -  
p o in t  m o le f o o t  b it s  a r e  u s e d .

Perm issible Shooting the Rule

H o le s  a r e  lo a d e d  w i t h  l f x 6 - i n .  
m e d iu m - v e lo c i t y ,  w a t e r - r e s i s t in g  p e r 
m is s ib le  p o w d e r ,  a n d  a l l  s h o t s  a r e  
c h a r g e d  a n d  f ir e d  i n  a  “ p e r m is s ib le ”  
m a n n e r . U s u a l  n u m b e r  o f  s t i c k s  p e r  
p la c e  i s  g i v e n  in  F i g .  5 .  S a n d -  
f il le d  d u m m ie s  a r e  c a r r ie d  in  b o x e s  
o n  th e  d r i l l  tr u c k , a n d  a s  th e  d r i l le r s  
g o  o u t  t h e y  le a v e  e n o u g h  to  ta m p  u p  
th e  h o le s .  D u m m ie s  a r e  f i l le d  in  a  
b u i ld in g  o n  th e  s u r f a c e  b y  a  v ib r a t -  
i n g  d u m m y - m a k in g  m a c h in ę .  N o .  6  
e le e t r ic  b la s t in g  c a p s  a r e  u s e d  f o r  
f ir in g  s h o t s ,  a n d  a f t e r  th e  h o le s  a r e  
ta m p e d  u p ,  th e  l e g  w ir e s  a r e  c o n -  
n e c te d  to  1 5 - f t .  le n g t l i s  o f  r u b b e r -  
c o v e r e d  c a b le  w i t h  th e  e n d s  s h u n t e d  
s o  t h a t  th e  l e a d s  to  th e  v a r io u s  
h o le s ,  w h ic h  a r e  f ir e d  s i n g l y  in  s u c -  
c e s s io n ,  u s in g  a  p e r m is s ib le  s h o t -  
f ir in g  u n it ,  c a n  b e  f o u n d  a f t e r  th e  
f ir s t  h o le  i s  f ir e d . T h e  c a b le s  a r e  
c o y e r e d  w i t h  b u g d u s t  to  f a c i l i t a t e  
p u l l in g  th e m  o u t  o f  th e  c o a l  a f t e r  
s h o o t in g  i s  c o m p le t e d .  B a t t e r y  e l ip s  
a r e  u s e d  o n  th e  e n d s  o f  th e  m a in  
s h o t f ir in g  c a b le s  to  f a c i l i t a t e  m a k in g  
c o n n e c t io n s ,  a n d  th e  s h o t f i r in g  c a b le s  
t h e m s e lv e s  a r e  U .  S .  N a v y - s p e c i f i c a -  
t io n  s h o o t in g  c a b le s  w i t h  a  s h e a th  
d e s ig n e d  f o r  u n d e r - w a t e r  s e r v ie e .  
C o n d u e t o r s  a r e  s t e e l  c a b le s  s u r -  
r o u n d e d  b y  c o p p e r  a n d  a r e  e q u iv -  
a le n t  to  N o .  1 4  w ir e .  T h e  o r d e r  o f  
f ir in g  h o le s  i s  in d ic a t e d  i n  F i g .  5 . 
A f t e r  s h o o t in g ,  th e  p la c e  i s  r e a d y  
to  lo a d  u n le s s  th e  t o p  c o a l  b r e a k s  a n d  
th e  s la t e  c o m e s  d o w n , i n  wTh ic h  c a s e  
th e  tr a c k m e n  o r  t im b e r m e n  c o m e  in  
a n d  th r o w  o  CC a s  m u c h  a s  p o s s ib le .

I n  s e r y in g  th e  l o a d i n g  m a c h in e s  
a t  I s a b e l la ,  th e  g a t h e r in g  lo e o m o t iv e s  
( s e e  a r t ic le  b e g in n in g  o n  p .  5 7  f o r  
d e s ig n  d e t a i l s )  h a n d le  a  f iv e -c a r  t r ip  
a s  a  m a x im u m . T h e  r u le  i s  to  ta k e  
in  o n e  m o r e  c a r  th a n  th e  p la c e  i s  
e x p e c t e d  to  m a k e , w d iich  g e n e r a l ly  
i s  th r e e  to  f o u r .  A s  c a r s  a r e  f il le d ,  
th e y  a r e  p u l le d  o u t  a n d  s p o t t e d  o n  
th e  n e a r e s t  e m p t y  tr a c k ,  w h ic h  m a y  
b e  in  a e r o s s c u t  i f  th e  r o o m s  a r e  
d e e p  e n o u g h , in  a n  a d j a c e n t  r o o m  
o r  o n  th e  b u t t  e n t r y ,  w h ic h e v e r  i s  
m o s t  c o n r e n ie n t .  S u c h  c a r s  a s  a r e  
lo a d e d  a r e  m a d e  u p  in t o  t r ip s  b y  
th e  s w i n g  lo e o m o t iv e  w h e n  i t  b r in g s  
in  e m p t ie s .
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TRANSPORTATION
+ At Isabella Mine

A P P R E C I A T I N G  t h a t  t r a n s p o r -  
t a t io n  n e a r ly  a lw a y s  i s  th e  d i f -  

i  f e r e n e e  b e tw e e n  g o o d  a n d  
m e d io e r e  o r  p o o r  m e c h a n ic a l - lo a d in g  
p e r f o r m a n c e ,  o f f ic ia ls  o f  th e  I s a b e l la  
m in e  o f  th e  W e ir t o n  C o a l C o . a d o p te d  
a  1 0 - t o n  m in e  c a r — th e  f ir s t  o f  t h is  
s iz e  e v e r  in s t a l l e d  u n d e r g r o u n d  i n  a  
U n it e d  S t a t e s  c o a l  m in e — a s  o n e  o f  
th e  m a j o r  s t e p s  i n  i t s  m o d e r n iz a t io n  
a n d  m e c h a n iz a t io n  p r o g r a m , s u p p le -  
m e n t in g  th e s e  w i t h  g a t h e r in g  lo c o m o -  
t iv e s  e s p e e ia l ly  d e s ig n e d  f o r  o p e r a 
t io n  b e h in d  l o a d i n g  m a c h in e s  a n d  
h c a v ie r  t r a e k  b e t t e r  f i t t e d  t o  c a r r y  
t r a c k -m o u n te d  e ą u ip m e n t  in  th e  
w o r k in g  s e c t io n s .  B e t w e e n  th e  w o r k -  
in g  s e c t io n s  a n d  th e  d u m p , im p r o r c -  
m e n t o f  m a in - l in e  h a u lw a y s  a lr e a d y  
in  p la c e  in e lu d e d  n o t  o n ly  th e  u s e  o f  
tr e a te d  t i e s  a n d  r a i l s  p r o p e r ly  a l ig n e d  
a n d  b a l la s t e d  o n  a  g o o d  s n b g r a d e  b u t  
a ls o  im p r o v e m e n t s  in  r o o f  s u p p o r t ,  
n o t  o n ly  w i t h  th e  id e a  o f  p e r m a n e n c y  
b u t  a ls o  to  e l im in a t e  e v e n t u a l l y  a l l  
le g s  o n  m a in  l in e s .  F o r  th e  f in a ł  
s ta g e  f r o m  m in e  to  p r e p a r a t io n  p la n t ,  
a n  u n d e r g r o u n d  r o t a r y  d u m p  a n d  
s lo p e  b e l t  w e r e  in s t a l l e d .

O ld  S lo p e Utilized

I s a b e l la  m in e  o r ig in a l ly  w a s  s e r r e d  
b y  tw o  h o is t in g  s h a f t s ,  a l t l io u g h  o n ly  
o n e  w a s  u s e d  i n  c o a l  p r o d u c t io n  in  
la t e  y e a r s ,  w i t h  th e  o t h e r  a v a i la b le  
f o r  h o is t in g  h o u s e  c o a l  a n d  s la te .  
S h a f t  d e p t h  in  b o t h  c a s e s  w a s  c lo s e  to  
1 5 0  f t . ,  a l t l io u g h  h o is t in g  d is ta n c e  
w a s  2 5 8  f t .  a t  Ń o .  2  a n d  2 4 0  f t .  a t  
N o . 1 . B o t h  s h a f t s  w e r e  e ą u ip p e d  
w ith  4 0 0 - l ip .  h o i s t s ,  a n d  th e  o u t p u t  
f r o m  N o .  2  a v e r a g e d  4 ,0 0 0  t o n s  p e r  
s h if t ,  w ith  4 ,5 1 2  to n s ,  r e p r e s e n t in g  
1 ,4 6 2  d u m p s ,  a s  t h e  r e c o r d  f o r  a  7 -  
h o u r  s h i f t .  N o .  1 ,  a s  a  r u le ,  l ia n d le d  
p e r h a p s  5 0  t o  7 0  c a r s  o f  s la t e  a n d  5  
to  1 0  c a r s  o f  h o u s e  c o a l  p e r  s h i f t .

T o  s u p p le m e n t  th e  t w o  s h a f t s ,  a  
n ia n -a n d -m a te r ia l  s lo p e  w a s  d r iv e n  to

th e  b o t to m  b y  th e  p r e y io u s  o w n e r s .  
S o ,  in  r e y i s in g  th e  tr a n s p o r ta t io n  s y s 
te m  a t  I s a b e l la ,  n d y a n ta g e  w a s  ta k e n  
o f  th e  p r e s e n c e  o f  th is  s lo p e  a n d  i t  
w a s  c o n y e r t e d  in t o  a  c o m b in a t io n  o f  
c o n y e y o r w a y ,  m a n w a y  a n d  m a te r ia ł  
o p e n in g ,  a s  s t u d ie s  in d ic a te d  th a t  in  
t h is  p a r t ic u la r  c a s e  th is  m e th o d  o f  
h a n d l in g  c o a l  w a s  m o r e  e co n o m ic a l  
th a n  c a g e  o r  s k ip  h o is t in g .  C o n y e r t-  
in g  th e  s lo p e  n e c e s s ita te d  r e m o y a l o f  
th e  o ld  t im b e r in g ,  w h ic h  w a s  a b o u t  to  
e o l la p s e ,  c le a n in g  u p  th e  b r o k en  m a 
te r ia ł  o v e r  th e s e  s u p p o r t s  a n d  w id e n -  
in g  th e  s lo p e  a n  a v e r a g e  o f  5  f t .  P r e s -  
e n t  a r r a n g e n ie n t  o f  th e  s lo p e  i s  s h o w n  
in  F i g .  1 ,  w h ic h  a ls o  i l lu s t r a t e s  th e  
o r ig in a l  d im e n s io n s  o f  th e  s u p p o r t in g  
t im b e r s .

T h e  s u p p l y  t r a e k  w a s  la id  w ith  
6 0 -lb . r a i l s  o n  s la g -b a l la s te d  tr e a te d

t ie s .  C r o s s  r a i l s  w e r e  w e ld e d  u n d e r  
th e  m a in  r a i l s  o n  a b o u t  6 - f t .  c e n te r s .  
T h e  c o n c r e te  s la b  u n d e r  th e  c o n v e y o r  
l in ę  w a s  e s t e n d e d  to  f o r m  th e  m a n 
w a y  s t a ir s ,  a n d  a  r e in f o r c e d - c o n c r e t e  
w a li  a b o u t  5  f t .  h ig h ,  e ą u ip p e d  w it h  
l ig h t  s ta n d a r d s  a t  in t e r v a ls ,  w a s  
e r e c te d  a lo n g  th e  s u p p l y  tr a c k . T h e  
m a n w a y  s t a i r s  h a v e  a  6 - in .  r is e  a n d  a  
2 4 - in .  tr e a d , w h ic h  w a s  d e te r m in e d  b y  
b u i ld in g  w o o d  s t e p s  a n d  t r y i n g  th e m  
o u t  p r io r  to  s e t t l in g  o n  th e  d e s ig n ,  
th e  p n r p o s e  b e in g  to  f im l th e  m o s t  
ś a t i s f a c t o r y  d im e n s io n s  f o r  a  n a t u r a l  
s t e p .  P e r m a n e n t  r o o f  p r o t e c t io n  w a s  
a s s u r e d  b y  g u n i t in g  th e  r o o f  a n d  
s id e s .  I n  g e n e r a ł ,  th e  g u n i t e  w a s  2  
in .  th ic k , w ir e - m e s h  r e in f o r c e d ,  w ith
4  in . ,  d o u b le  r e in f o r c e d ,  in  o n e  p a r -  
t i c u ła r ły  b a d  s p o t  w h ic h  c a v e d  3 0  f t .  
h ig h .

Front end of a 10-ton Isabella mine car, showing blacltboard (on clearance s id e ), 
steps and handrails on each corner, brake lever, autom atic coupler and coupler- 
release lever (brought out under brake rack for maximum protection against fa ll-

ing lum ps).
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T h e  s lo p e  c o n v e y o r  e o n s is t s  o f  a  
4 8 - in .- w id e  r u b b c r  b e l t  ( 8 - p ly ,  4 2 -o n . 
d u o k , Ą - i n .  c a r r y in g  c o v e r ,  ^ g - in .  
r e v e r s e  c o v e r  a n d  b r e a k e r  s t r i p )  c a r -  
r ie d  o n  a n t i - f r ie t io n - b e a r in g - e q u ip p e d  
e o n v e y o r  a n d  r e t u r n  r o l l s  w it h  n ip -  
p le s  f o r  g r e a s e - g u n  lu b r ie a t io n .  
L e n g t h  o f  th e  c o n v e y o r  i s  8 9 2  f t . ,  
c e n te r  to  c e n te r  o f  p u l l e y s .  I t  i s  d e -  
s ig n e d  to  h a n d le  I 8 x l 6 x l 2 - i n .  c o a l  
lu m p s  a n d  2 4 - in .  p ie c e s  o f  r o c k . I n -  
c l in a t io n  i n  th e  s lo p e  i s  1 4  d e g . ; f r o m  
th e  t o p  o f  th e  s lo p e  t o  th e  p r e p a r a -  
t io n  p la n t ,  1 0  d e g . T h e  b e l t  i s  d r iy e n  
:it 2 7 5  f .p .m .  b y  a  1 2 5 - h p . ,  8 7 5 -r .p .m .  
m o t o r  i n  t h e  t i p p l e  t h r o u g h  a  d o u b le -  
r e d u e t io n  h e r r in g b o n e  s p e e d  r e d u c e r .  
T h is  m o t o r  i s  c o n tr o l le d  b y  th e  p r e p a -  
r a t io n - p la n t  o p e r a to r .  A  s ig n a l  a n d  
t e le p h o n e  s y s t e m  e n a b le s  t h e  o p e r a t o r  
to  c o o r d in a te  b e l t  o p e r a t io n  w ith  
d u m p in g  o n  th e  b o t to m . T h e  b e lt  a ls o  
i s  u s e d  to  h o i s t  m in e  r o c k , a n d  a n  
in t e r lo c k  s y s t e m  p r e v e n t s  d u m p in g  
r o c k  o v e r  t h e  s h a k e r s  o r  c o a l  in t o  th e  
s ia t o  b in  i n  th e  p r e p a r a t io n  p la n t .  
B e l t  d e m a n d  is  7 4  k w . lo a d e d  a n d  
1 7 ]  k w . e m p t y ,  c o m p a r e d  w i t h  a n  
a v e r a g e  o f  2 0 7  k w . f o r  th e  c o a l  h o is t ,  
011 w h ic h  th e  m o m e n la r y  p e a k ś  w e r e  
4 7 5  k w .

A  f e a t u r e  o f  th e  m a in  b o t to m  a n d  
d u m p in g  s t a t io n  is  o n e -m a n  o p e r a -

t io n .  C a r s  a r e  d u m p e d  i n  a  r o t a r y  
d u m p  d e s ig n e d  to  h a n d le  th e  n e w  
1 0 - t o n  s t e e l  c a r s .  L o a d e d  t r ip s  c o m -  
i n g  in t o  th e  b o t to m  s t o p  o v e r  a  1 0 -h p .  
h ik e r  f e e d e r  3 5 0  f t .  u p t r a c k  f r o m  
th e  d u m p . T h e  lo e o m o t iv e  h e r e  u n -  
c o u p le s  a n d  p r o c e e d s  o n  a  r u n - a r o u n d  
t r a c k  to  th e  e m p t y  s t o r a g e  tr a c k .  T h e  
d u m p  o p e r a t o r  c a n  th e n  f e e d  t l i i s  
t r ip  a t  w i l l  to  a  2 0 -h p . c a r  h a u l  a t  
th e  d u m p  w it h  a  c a p a c i t y  o f  5 0  lo a d s  
o n  th e  p r o v a i l in g  l i g h t  f a v o r in g  
g r a d e .  B o t l i  c a r  h a u ls  a n d  t h e  d u m p  
o p e r a t e  a t  a  s lo w  s p e e d ,  w h ie h  w i l l  
b e  a  d e c id e d  f a c t o r  i n  c u t t in g  m a in t e -  
n a n c e  c o s t .  T h is  s lo w  s p e e d  i s  m a d ę  
p o s s ib le  b e c a u s e  e a c h  c a r  h o ld s  a s  
m u c h  m a t e r ia ł  a s  2  to  4  o r d in a r y  m in e  
c a r s .

B e f o r e  th e  cars  g o  in t o  th e  d u m p ,  
e ą u ip p e d  w i t h  a  h y d r a u l ic  b r a k e  
( i - l i p .  m o t o r  a n d  l im it  s w i t c h e s  f o r  
s lo w in g  d o w n  a n d  s t o p p i n g  a n d  a  
p u s h b u t t o n  f o r  s t a r t in g  th e  2 5 /7 - h p .  
t w o - s p e e d  d u m p  m o t o r ) ,  t l i e y  a re  
w e ig h e d  o n  a  t r a c k  s c a lę  e q u ip p e d  to  
t h r o w  th e  w e ig h t s  o n  a n  i l lu m in a t e d  
s c r e e n .  T h is  s c a lę  i s  5 0  f t .  f r o m  th e  
d u m p , a n d  a  t r a n s i t  t e le s c o p e  i s  
m o u n te d  a t th e  d u m p er^ s s t a t io n ,

Fig . I— Plan, profile and cross-section 
of the new Isabella slope and dump

ing arrangem ents.

th r o u g li  w h ic h  th e  w e ig h t s  a r e  r e a d .  
W e ig h in g  th e  c a r s  f a c i l i t a t e s  k e e p in g  
th e m  lo a d e d  to  c a p a c i t y ,  a s  e a c h  c a r  
i s  m a r k e d  w it h  i t s  o r ig in ,  d a te  a n d  
s h i f t ,  a n d  t h e r e f o r e  th e  r e s p o n s ib i l i t y  
f o r  l i g h t  w e ig h t s  c a n  b e  p la e e d  
s ą u a r e ly  a t  i t s  s o u r c e .  R e c o r d in g  th e  
p o in t  o f  o r ig in  a ls o  p e r m it s  a n  a c c u -  
r a t e  c h e c k  o n  s e c t io n s  o r ig in a t in g  o x -  
c e s s iv e  ą u a n t i t i e s  o f  s la t e  i n  th e  c o a l ,  
f a c i l i t a t i n g  th e  i n i t i a t io n  o f  th e  
p r o p e r  e o r r e c t iv e  m e a s u r e s .  C a r s  o f  
s la t e  a r e  w e ig h t e d  th e  s a m e  a s  c o a l ; 
a n y  c a r s  c o n t a in in g  o v e r  1 2  t o n s  a r e  
r e p o r t e d  to  th e  p r o p e r  s e c t io n  f o r e -  
m a n , w lio  ta k e s  s t e p s  to  p r e v e n t  a  
c o n t in u a n c e  o f  o v e r lo a d in g .

U n d e r n e a th  th e  d u m p  i s  a  1 5 - t o n  
c o a l  h o p p e r  a n d  a  6 5 - t o n  s la t e  h o p 
p e r . A  f lo p  g a t e  o p e r a t e d  b y  a  2 - l ip .  
m o t o r  i s  u s e d  to  c h a n g e  f r o m  o n e  to  
th e  o th e r . C o a l i s  f e d  o n t o  th e  b e lt  
b y  a  1 0 - h p .  4 2 - in .- w id e  r e c ip r o c a t in g  
f e e d e r  o p e r a t in g  a t  6 0  6 - in . s t r o k e s  
p e r  m in u tę .  A  s im i la r  f e e d e r ,  o p e r a t 
in g  a t  5 5  4 £ - in .  s t r o k e s  p e r  m in u tę  
a n d  in t e r lo c k e d  w i t h  th e  c o a l  f e e d e r  
b y  l im i t  s w i t c h e s ,  f e e d s  t h e  s la t e  o u t  
o f  th e  s la t e  h o p p e r .  E a c h  f e e d e r  l ia s  
a  c a p a c i t y  o f  4 2 5  t o n s  p e r  h o u r .  A  
p la n  a n d  p r o f i l e  o f  th e  b e l t  in s t a l l a -  
t io n  a n d  d u m p in g  a r r a n g e m e n t s  i s  
g iv e n  in  F i g .  1 ,  w h i le  th e  g e n e r a ł  p la n
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2 reinforcedguniłe

*1 sOrig/nal s/ope fim benng  

jL3x/0 */aggirg^S± l]

-/'■Be/f eonveyor 

Plan of Bottom
,  , -m- a  i-bea.

d x d  A ] M anway o a k  j @ 17.5Ib.
o a £ . . ; S 3  (otd) SupplyF\.S i 1

Sco/ping 'Rock 
screen  p ockeł

Cross Section 
at Belt Discharge

EL S IC

„ ..................y * 7 * 6 '
i j  £ 3  , fh tfrack '. 1 co • I fftrea fed

46 be/f (oić)Ą^t/pp/y track M ie s
rr.™o-*,r-3> 1----------- ' M-lb.roi  Is Ą

, , P tS/oo
kC p h one cable-’

440’V.R.C. feedercable \ .S o s ib .rd il  ''-^ifeedercontro! \
Pipę h o n d  ra ił  a n d  , ‘\ reinforcing--’’7̂  \Hiresinc°nduif\ 
com pressedoir I/n e '  g >  _>|

Typical Cross-Section Through Slope, 
Showing Outiine of Old Timbering

Coal hopper,

Coalseana

Coal
seam

G al/ery  to
preparation
p lant Belt

conveyor

P ro file

53 C O A L  A G E  — Vol.43 , No.7



Fig . 2— General plan of new bottom af Isabella in relation fo 
preWous bottom layouts.

o f  th e  b o t to m , in c lu d in g  s h o p ,  m a n -  
t r ip  l o a d i n g  s t a t io n s ,  d is p a t c h e i ' ’s  
q u a r t e r s ,  e t c . ,  i s  s h o w n  in  F i g .  2 . 
T h e  e n t ir e  b o t to m  i s  g u n i t e d  to  a  
th ie k n e s s  o f  1  in . ,  w it h o u t  r e in f o r c e -  
m e n t  e x c e p t  in  w id e  p la c e s ,  w h e r e  th e  
t h ie k n e s s  i s  in e r e a s e d  to  2  in .  I t  w i l l  
b e  n o t e d  th a t  th e  n e w  b o t to m  h a d  to  
b e  d r iv e n  a t  a p p r o x im a t e ! y  r ig h t  
a n g le s  to  th e  t w o  s h a f t  b o t to m s  a n d  
p r e v io u s  s lo p e  b o t to m .

T r a c k  a t  I s a b e l la ,  c o n s tr u e te d  in  
a c c o r d a n c e  w i t h  A m e r ic a n  M in in g  
C o n g r e s s  s t a n d a r d s ,  i s  d iv id e d  in t o  
th r e e  c la s s e s :  A ,  B  a n d  C . A  a n d  B  
t r a c k  i s  u s e d  o n  m a in  l in e s  a n d  o n  
s e c o n d a r y  r o a d s  tr a v e le d  b y  s w in g  
lo c o n io t iv e s .  T h e s e  r o a d s  a r e  s h o w n  
in  F i g .  1 ,  p .  5 2 .  C la s s  A  tr a c k  c o n -  
s i s t s  o f  6 0 - lb .  o r  h e a v ie r  r a i ł  la id  o n  
5 x 7 - in .x 6 - f t .  o a k  t i e s  t r e a te d  w ith  
c h r o m a te d  z in c  c h lo r id e  o r  W o lm a n ’s  
s a l t s .  S o m e  e a r l ie r  t ie  in s t a l l a t io n s  
e m p lo y e d  c r e o s o te  d ip p in g  a s  a p r e -  
s e r v a t iv e .  T r a c k  g a g e  i s  4 4  in . A li  
C la s s  A  t r a c k  i s  la id  o n  a  s u b g r a d e  
a t  le a s t  5  in .  t h ic k  b e lo w  th e  b o t to m s  
o f  t h e  t ie s .  B a l la s t  c o n s is t s  o f  s l a g  o r  
m in e  w a s t e ,  w i t h  th e  in c l in a t io n  n o w  
to w a r d  th e  la t t e r ,  w h ic h  h a s  b e e n  
f o u n d  to  p a c k  t ig h t ly ,  in a k in g  i t  a n  
e x c e l l e n t  m a t e r ia ł  f o r  th e  p u r p o s e ,  
e s p e c ia l ly  a s  th e  m a in  h a u lw a y s  g e n -  
e r a l ly  a r e  d r y  a n d  th e  f ło o r  i s  n e ith e r  
e x c e s s iv e ly  s o f t  n o r  h a r d , th u s  o ff e r -  
in g  n o  d if f ic u lt ie s  o n  th a t  s c o r e .

C le a ra n c e s  A re  W a tch e d

M in im u m  c le a r a n c e s  o f  3 0  in . fr o m  
th e  o u t s id e  o f  th e  w id e s t  p ie c e  o f  
e q u ip m e n t  ( t h e  m in e  c a r s )  a n d  th e  
r ib  o r  t im b e r  a r e  m a in t a in e d  o n  o n e  
s id e  o f  e a c h  r o a d w a y ,  w it h  1 2  in .  on  
th e  o t l i e r  s id e  a n d  6 ł  f t .  a b o v e  th e  
r a i ł  o n  a l l  m a in  l in e s .  B o n d s  a r e  b e 
i n g  e l im in a t e d  o n  m a in - l in e  t r a c k  in  
f a v o r  o f  c r o s s  m e m b e r s  o f  o ld  2 5 -  o r  
3 0 - lb . r a i ł  w e ld e d  to  th e  b o t to m s  o f  
th e  t r a c k  r a i l s  o n  a p p r o x im a t e ly  6 - f t .  
c e n te r s .  I n  a d d it io n  to  e l im in a t in g  
b o n d in g ,  th e s e  c r o s s  r a i l s  a ls o  g iv e  
g r e a t e r  la t e r a l  s t a b i l i t y ,  p r e v e n t  r a i l s  
f r o m  t n r n in g  o v e r  o r  s p r e a d in g  a n d ,  
in  g e n e r a ł ,  r e s u ł t  in  a  m o r e  r ig id  i n 
s t a l la t io n .

C o m p le t e  w o o d  t i e  s e t s  a r e  u s e d  in  
la y in g  C la s s  A  tu r n o u ts .  N o s .  3 , 4 ,  
a n d  5  c a s t - m a n g a n e s e - s t e e l  s h r o u d e d  
f r o g s  w it h  lo w - t y p e  p a r a l le l - t h r o w  
s w i t c h s t a n d s  a r e  u s e d  o n  a l l  m a in - l in e  
tu r n o u ts .  S w i t c h - p o s i t io n  in d ic a to r s ,  
e m p lo y i n g  c o lo r e d  r e f le c t o r  b u t to n s ,  
a r e  in  p r o c e s s  o f  in s t a l la t io n .  N o s .  3  
a n d  4  f r o g s ,  h o w e v e r ,  a r e  c o n fin e d  to  
s id e tr a c k s  a n d  o th e r  p o in t s  w h e r e  th e  
t r a v e l in g  s p e e d  i s  I o w . T u r n o u t s  o n  
m a in  h a u lw a y s  a r e  l im ite d  to  a s  f e w  
a s  p o s s ib le ,  w h i le  o n  t h e  m a in  b o t to m  
a n d  th e  t w o  m a in  s id e t r a c k s  a n  e ffo r t  
h a s  b e e n  m a d e  to  s o  d e s ig n  th e  tr a c k

t h a t  t r ip s  o f  c a r s  t r a i l  th r o u g h  th e  
s w i tc h  p o in t s ,  w h e r e v e r  p o s s ib le ,  
r a th e r  th a n  a g a in s t  th e  p o in ts .

A l l  C la s s  A  a n d  B  tr a c k  is  la id  
3 2  in .  to  th e  r ig h t  o f  th e  c e n te r  l in e  
o f  th e  1 2 - f t . - w id e  h e a d in g s  to  p e r m it  
e s t a b l is h m e n t  o f  th e  n e c e s s a r y .  c le a r -  
a n c e  o n  th e  w id e  s id e . A ls o , tu r n o u ts  
fo r  a ll  th r e e  c la s s e s  o f  tr a c k  u s e d  a re  
la id  in  d e f in it e  r e la t io n  to  p r e v io u s ly  
s e t  s p a d s .  T h is  i s  n e c e s s a r y  in  th e  
c a s e  o f  A  a n d  B  tr a c k  a n d  p a r t ic u -  
la r ly  in  c a s e  o f  C la s s  C to  m a k e  su r e  
th a t  th e r e  i s  n o  in t e r fe r e n c e  w ith  t im -  
b e r s , a n d  v ic e - v e r s a ;  th a t  p r o p e r  
c le a r a n c e s  a r e  m a in ta in e d ,  a n d  th a t  
c o r r e c t  d e g r e e  o f  c u r v a tu r e  f o r  b e s t  
p ą u ip m e n t  t r a v e l  i s  p r o v id e d .

Ditches K e p t O ff  M ain Lines

W h e r e  n e c e s s a r y ,  d itc h e s  a lo n g  
m a in  l in e s  a r e  b e in g  c o n s tr u e te d  in  
p a r a l le l  h e a d in g s .  T h e  m in e , h o w e v e r , 
i s  f a i r l y  d r y . I n  t h i s  c o n n e c t io n , m o s t  
o f  th e  w a t e r  in  th e  f u t u r ę  w i l l  b e  
h a n d le d  th r o u g h  a  1 0 - in .  b o r e h o le  (8  
in .  in s id e  th e  c a s in g )  r e c e n t ly  p u t  
d o w n  to  th e  W e s t  M a in s  a t  4 4  N o r th  
( F i g .  1 ,  p .  5 2 ) ,  w h ic h  i s  e x p e c te d  to  
b e  th e  lo w e s t  p o in t  in  th e  m in e , a s  i t  
i s  a t  th e  b o t to m  o f  th e  m a in  s y n c l in e .  
D e p t h  o f  th e  b o r e h o le  i s  1 6 0  f t .  O n e  
o f  th e  tw o  5 0 0 -g .p .m . m a in  p u m p s  in  
u s e  in  th e  m in e  i s  n o w  b e in g  lo c a te d  
a t  th e  b o t to m  o f  th is  b o r e h o le  a iid  w i l l  
h a n d le  m o s t  o f  th e  w a te r , l e a y in g  th e  
s m a li  r e m a in d e r  to  a  s im ila r  p u m p  a t  
th e  b o t to m  o f  o n e  o f  th e  o ld  h o is t in g  
s h a f t s .  S e v e r a l  g a t h e r in g  p u m p s  w i l l  
b e  e l im in a te d  b y  th is  m o v e  a n d  b y  th e  
c o n s tr u c t io n  o f  a  n u m b e r  o f  s h a l lo w  
d itc h e s  a t  s t r a t e g ie  p o in t s .  W h e n  th e

n e w  s y s t e m  g o e s  in t o  o p e r a t io n  i t  
i s  p la n n e d  to  u s e  th e  m a in  p ip e - l in e  
s y s te m , w i t h  s o m e  a d d it io n s ,  f o r  f l l l -  
in g  th e  c u t t in g - m a c h in e  w a t e r  ta n k s  
a n d  f o r  s u p p l y i n g  t h e  c a r  s p r a y s  o n  
th e  p a r t in g s .  T o w n  w a t e r  t h e n  w i l l  
b e  u s e d , r e d u c in g  p o s s ib le  c o r r o s io n  
a n d  d e p o s i t io n  o f  s e d im e n t  i n  n o z z lc s ,  
e tc .  A ls o ,  s e v e r a l  p u m p s  w h ic h  n o w  
h a v e  to  b e  o p e r a t e d  c o n t in u o u s ly  to  
s u p p l y  m in e  w a t e r  f o r  s p r in k l i n g  w i l l  
b e  ta k e n  o u t  o f  s e r v ic e .

C la s s  B  tr a c k  a t  I s a b e l la  c o n s is t s  
o f  4 0 - lb . r a i ł  o n  4 x 6 - in .x 6 - f t .  t r e a te d  
t ie s  w it h  a  s t e e l  t ie  a b o u t  e v e r y  6  f t .  
f o r  a d d e d  s t r e n g t h .  S u b g r a d e  d e p t h  
in  t h is  c a s e  i s  a t  l e a s t  2 £  in .  u n d e r  
th e  t i e  b o t to m s ,  a n d  m in e - w a s t e  b a l 
la s t  i s  e m p lo y e d .  T u r n o u t s  a r e  la id  
w it h  N o .  f r o g s  id e n t ic a l  w i t h  th o s e  
o n  m a in  l in e s ,  a s  w e l l  a s  s m a lle r - s iz e d  
s w i t c h s t a n d s  o f  th e  s a m e  t y p e .  S t a n d 
a r d  w o o d  t ie s  a r e  u s e d  in  l a y in g  th e  
tu r n o u ts ,  e x c e p t  th a t  t w o  lo n g  t i e s  
a r e  p r o v id e d  f o r  th e  s w i tc h s t a n d .  
S t e e l  t i e s  a r e  in t e r la c e d  w i t h  th e  w o o d  
t i e s  w lie r e v e r  p o s s ib le .  R e g u la r  
w e ld e d  b o n d s  a r e  e m p lo y e d  o n  t h is  
c la s s  o f  tr a e k .

C la ss  C  TracIc Standards

E x c e p t  f o r  s o m e  3 0 - lb .  e q u ip m e n t  
n o w  in  th e  p r o c e s s  o f  b e in g  u s e d  u p ,  
a n d  c o n f in e d  to  o n e  s e c t io n ,  C la s s  C  
tr a c k  c o n s i s t s  o f  4 0 - lb .  r a i ł  o n  3 ł - l b . -  
p e r - f o o t  s t e e l  t ie s .  T h e s e  t i e s  h a v e  
d e p r e s s e d  e n d s , w h ic h  te n d  to  p r e v e n t  
s l id in g ,  b o w in g  u p  in  th e  m id d le ,  a n d  
th e  c a t c h in g  o f  t r a i l in g  c a b le s  u n d e r  
th e  e n d s . T h e  4 0 - lb .  r a i ł  h a s  b e e n  
f o u n d  n e c e s s a r y  in  v ie w  o f  th e  h e a v y  
t r a c k -m o u n te d  e q u ip m e n t  e m p lo y e d .
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60-1 b. main-line turnout, using low- 
type parallel-throw switchstand and 
cast-manganese-steel shrouded frog . 
This turnout had not been cleaned in 
six monłhs. Ties are treated .

View of the bottom of the Isabella 
slope, with m ateriał track at 
le ft , stairs in center, and 
belt conveyor at

40-lb. steel-tie turnout with ..........
made welded frog in a butt heading. 
A ll turnouts are equipped with paral

lel-throw switchstands.

mme

O ne end of these raił crossbars in a 
butt heading rests in a hitch made 

by the top-cutting machinę.

Showing how old cribb ing  was caught 
up on new I-beams resting on pins 
and stringers put in the rib  with a 

h itch d rill.

C O A L  A G E  —  Vol.43 , No.7



T h is  r a i ł  i s  a l l  s p e c if le d  to  c o n ta in  
n o t  o v e r  0 .5 0  c a r b o n  to  e a s e  b e n d in g  
a n d  p r e v e n t  b r e a k a g e .  T o  f a c i l i t a t e  
l ia n d l in g ,  f u l l - r a i l  le n g t h  h a s  b e e n  s e t  
a t  1 6  f t .  a n d  su fR c ie n t  8 - , 6 - ,  4 -  a n d  
2 - f t .  l e n g t h s  h a v e  b e e n  p r o v id e d  to  
g iv e  e a c h  p la c e  a n  a d e ą u a t e  s u p p l y  
f o r  in a k in g  e x te n s io n s .

S t a n d a r d  A m e r ic a n  M in in g  C o n -  
g r e s s  t u r n o u t s  a r e  e m p lo y e d ,  a n d  a r e  
la id  o n  r e g u la r  s t e e l  t ie s ,  w it h  f o u r  
s p e c ia l  t i e s  u n d e r  th e  s w i tc h e s .  A l l  
s w i t c l ie s  in  th e  w o r k in g  s e c t io n s  a ls o  
a r e  e ą u ip p e d  w i t h  th e  lo w - t y p e  p a r a l-  
le l  t h r o w s  p r e v io u s ly  m e n t io n e d ,  a n d  
in  f a c t  a l l  tu r n o u ts  h a v e  s w i tc h  
th r o w s  b o th  in s id e  a n d  o u t s id e  th e  
m in e . N o .  2 1  f r o g s  a r e  u s e d , a n d  
th e s e  f r o g s  n o w  a r e  rn ad e  a t  th e  m in e  
b y  w e ld in g  r a i ł  s e c t io n s ,  p r e v io u s ly  
b e n t  a n d  b u r n t  a s  n e c e s s a r y ,  to  a  s t e e l  
b a s e p la t e .  B r e a k a g e  p r e v io u s ly  e n -  
c o u n t e r e d  a s  a  r e s u l t  o f  u s in g  th e  
r e g u la r  r a i ł  s e c t io n s  h a s  b e e n  e l im i
n a t e d  b y  p u r c h a s in g  r a i l s  r o l le d  to  
n o t  o v e r  a  0 .5 0  c a r b o n  s p e c if ic a t io n .

T h e  w e ld e d  f r o g s ,  o f  c o u r s e , a r e  
n o t  o f  th e  s h r o u d e d  o r  f la n g e - b e a r in g  
t y p e ,  b u t  n o  d if f ic u lt y  h a s  b e e n  e n -  
c o u n t e r e d  w i t h  p o u n d in g  o r  d e r a il-  
m e n t s .  O n e  f a c t o r  in  t h is  i s  th e  u se  
o f  4 - in .- w id e  t r e a d s  o n  a l l  w h e e ls  w ith  
a  f la n g e  h e ig h t  o f  l i  in . ,  e x c e p t  f o r
2 - in . i la n g e s  o n  c u t t in g  m a c h in e s .

H a u la g e  Roads G u n iłed

G u n ite  1  in .  th ic k , w i t h o u t  r e in -  
f o r e in g ,  i s  b e in g  p la e e d  o n  a l l  h a u la g e  
r o a d s  w i t h  l i f e  o f  a b o u t  t w e n t y  y e a r s  
o r  m o r e , e x c e p t  w h e r e  th e  t o p  i s  s a n d -  
s to n e .  O n  s e n i i - p e r m a n e n t  r o a d s ,  th e  
s ta n d a r d  p r a c t ic e  i s  8 0 -  o r  8 5 - lb . r e -  
l a y in g  r a i ł  c r o s s b a r s  p la e e d  in  h o le s  
m a d e  w i t h  a  l i i t c h  d r i l l .  T h e  o b j e c t  
i s  to  e l im in a t e  a s  f a r  a s  p o s s ib le  th e  
u s e  o f  le g s .  T w o  h o le s  u s u a l ly  a r e  
d r il le d  f o r  e a c h  b a r , o n e  o n  o n e  s id e  
o f  th e  h e a d in g  a n d  o n e  o n  th e  o th er .  
M a n y  r o u n d  w o o d e n  c r o s s b a r s  h a v e  
b e e n  r e p la c e d  a n d  th e  c r ib b in g  c a u g lit  
u p  o n  r a i ł  c r o s s b a r s  o r ,  w h e r e  th e  
w e ig h t  i s  h e a v y ,  o n  r e c o v e r e d  I -  o r  I I -  
b e a m s  f o r m e r ly  e m p lo y e d .  R a i ł  c r o s s 
b a r s ,  h o w e v e r ,  n o w  a r e  s ta n d a r d  
e ą u ip m e n t .  I n  c a tc h in g  u p  o ld  b e a m s  
a n d  c r ib b in g ,  th e  p in - a n d - s t r in g e r  
s y s t e m  u s u a l ly  i s  e m p lo y e d ,  a s  s h o w n  
in  a n  a c c o m p a n y in g  i l lu s t r a t io n ,  a l -  
th o u g h , i f  c o n d it io n s  a r e  b a d  a n d  
p a r t ic u la r ly  i f  m u c h  r ib  s lo u g h in g  i s  
to  b e  e x p e c t e d ,  b a r s  a r e  in s ta l le d  
s in g ly  in  p a ir s  o f  h o le s .  S t r in g e r s ,  
w h e r e  p o s s ib le ,  a r e  s u p p o r t e d  o n  
th r e e  p in s ,  s o  t h a t  a  b e a r in g  s t i l l  i s  
a y a i la b le  e v e n  i f  o n e  p in  s h o u ld  g iv e  
w a y .  S t r in g e r s  s u p p o r t e d  o n  th r e e  
p in s  u s u a l ly  a r e  1 5  to  2 0  f  t. l o n g ; i f  
tw o  p in s  a r e  u s e d ,  th e  le n g t h  u s u a l ly  
i s  1 0  f  t. O n  b u t t  h e a d in g s  p a r t ic u la r ly ,  
a n d  a s  f a r  a s  p o s s ib le  i n  r o o m s , th e

p r a c t ic e  i s  to  s w in g  th e  c u tte r  b a r  
o v e r  in t o  th e  r ib  o n  o n e  s id e  f a r  
e n o u g h  to  m a k e  a .h i t c h  f o r  o n e  e n d  
o f  th e  b a r . T h e  o th e r  e n d  tlie n  is  s e t  
o n  a  p o s t .

13-Ton H au lag e  Units

H a u l a g e  m o t o r s  a t  I s a b e l la  c o m -  
p r is e  th r e e  1 3 - t o n  c o m p le te ly  r e b u i l t  
u n it s .  O n ly  o n e  o f  th ese  i s  o p e r a te d  
i n  m a in - l in e  s e r y ic e  u n d e r  th e  p r e s e n t  
w o r k in g  c o n d it io n s ,  r u n n in g  f r o m  th e  
b o t to m  to  tw o  m a in  s id e tr a c k s  9 ,0 0 0  
a n d  7 ,0 0 0  f t .  a w a y .  F r o m  th e r e  to  th e  
f a c e ,  s w i n g  a n d  g a t h e r in g  h a u la g e  a r e  
ta k e n  c a r e  o f  b y  te n  8 -to n  e x p lo s io n -  
p r o o f  t r o l le y  a n d  c a b lc -r e e l u n it s ,  o f  
w h ic h  n in e  a r e  in  r e g u la r  u s e , th r e e  
in  s w in g  s e r y ic e  a n d  s ix  f o r  g a th e r 
in g .  T w o  8 - t o n  e x p lo s io n - p r o o f  lo c o -  
m o t iv e s  o f  a n o t h e r  m a k e, c h a n g e d  
o v e r  f r o m  5 0 0  v o lt s  a n d  e ą u ip p e d  
w it h  la t e - t y p e  a c c e s s o r ie s ,  a r e  a v a i l-  
a b le  f o r  e x t r a  s e r y ic e .  J e r r y  s e r y ic e  
i s  h a n d le d  b y  tw o  8 -to n  t r o l le y  u n it s ,  
w h ic l i  s t i l l  h a v e  th e  o r ig in a l  5 0 0 -v o lt  
m o t o r  w in d in g s .

T h e  g a t h e r in g  a n d  s w in g  lo e o m o -  
t iv e s  h a v e  a  r a te d  fu l l - lo a d  s p e e d  ot'
4  m .p .h . a n d  w e r e  s p e c ia l ly  d e v e lo p e d  
in  e o n j u n c t io n  w ith  th e  m in e  m a n a g e -  
m e n t  f o r  s e r v in g  lo a d in g  m a c h in e s .  
T h e  c o n y e n t io n a l  c o n tr o l le r  w a s  r e 
p la c e d  b y  a  r e r c r s ib le  u n it  o p e r a t in g  
th e  m o t o r s  in  p a r a l le l  o n ly ,  a n d  to  
r e v e r s e  th e  d ir e c t io n  o f  tr a y e l i t  i s  
n e c e s s a r y  o n ly  to  m o v e  th e  s in g le  c o n -  
t r o l le r  h a n d le  in  th e  o p p o s i t e  d ir e c 
t io n .  T h e  C o n tro ls  a ls o  a r e  a r r a n g e d  
f o r  p lu g g in g  o n  th e  fir s t p o in t ,  w ith  
a n  o v e r lo a d  t r ip  in  e a s e  th e  c o n tr o l le r  
i s  m o v e d  th r o u g h  th is  p o in t  to o

ą u ic k ly .  T h e  c o n y e n t io n a l  h a n d w h e e l -  
t y p e  b r a k e  in e c h a n is m  w a s  r e p la c e d  
b y  a  ą u ic k - a c t in g  le v e r - t y p e  b r a k e  011 
th e  to p  o f  th e  lo c o m o t iv e .  A  ą u ic k -  
a d j u s t in g  in e c h a n is m  w a s  p r o v id e d  011 
th e  b r a k e  to  f a c i l i t a t e  p la e e m e n t  o f  
th e  b r a k e  le v e r  in  th e  m o s t  e o n y e n ie n t  
p o s i t io n  f o r  th e  o p e r a t o r s .  T h e  s a iu l  
le v e r  i s  u n d e r  th e  o p e r a t o r s  f o o t ,  th e  
w h o le  a r r a n g e in e n t  s i m p l i f y i n g  o p e r a 
t io n  a n d  e n a b l in g  th e  lo c o m o t iv e  to  
f o l l o w  ą u ic k ly  th e  m o y e m e n t s  o f  th e  
lo a d in g  m a c h in ę . S p e c ia l  c a r e  w a s  
d e v o te d  to  p r o y id in g  s a f e  a n d  c o m -  
f o r t a b le  ą u a r te r s  f o r  th e  s n a p p e r ,  o p 
p o s i t e  w h ic h  i s  a  e o m p a r tm e n t  f o r  
j a c k s  a n d  to o ls .

T h e  lo c o r n o t iv e s  a r e  e ą u ip p e d  w it h  
g e a r le s s  r e e ls .  W h e e lb a s e  i s  6 6  in . ,  
w h ic h  h a s  p r o y e d  o u t  w e l l  in  p r a c 
t ic e .  T h e s e  lo c o m o t iv e s ,  a s  w e l l  a s  a l l  
o th e r  n e w  tr a c k -m o u n te d  e ą u ip m e n t ,  
in c lu d in g  c a r s ,  w e r e  d e s ig n e d  to  o p -  
e r a t e  o n  c u r y e s  w ith  a  m in im u m  
r a d iu s  o f  2 5  f t . ,  a l th o u g h  n o n e  le s s  
th a n  3 5  f t .  n o r m a l ly  are . u s e d  in  th e  
m in e .

10-Ton C a rs  Used

C o a l a n d  s la t e  a r e  l ia u le d  iu  1 8 2  
s t e e l  c a r s  w ith  a c a p a c i t y  o f  t e n  t o n s  
— th e  fir s t c a r  o f  th a t  s iz e  to  b e  in 
s t a l le d  u n d e r g r o u n d  in  a  U n it e d  
S t a t e s  c o a l  m in e . A y e r a g e  lo a d in g  to  
d a te , in c lu d in g  b o th  l ig h t  a n d  h e a v y  
c a r s , i s  9 .2  to n s ,  w it h  s o m e  s e c t io n s  
a v e r a g in g  1 0  t o n s  o r  m o r e  a t  t im e s ,  
th is  d e p e n d in g  m a in ly  011 th e  s e a m  
h e ig h t  in  e a c h  s e c t io n .  T h e  c a r s  w e r e  
d e s ig n e d  to  c a r r y  s a f e l y  1 2  to n s  o f  
s la te .  T h e  to t a l  n u m b e r  p u r c h a s e d  
g iy c s  s o m e  s u r p lu s  s t o r a g e  c a p a c i t y ,

Specia lly  designed explosion-proof cable-reel locomotive used behlnd loading 
machines at the Isabella mine.
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th u s  b e n e f it in g  f a c e  o p e r a t io n s .  I n  
a d d i t io n  to  th e  u s u a l  b e n e f it s  g r o w in g  
o u t  o f  s o m e  r e d u e t io n  i n  c h a n g in g  
t im e ,  th e  b ig  c a r  e o m p e n s a te d  to  a  
e o n s id e r a b le  d e g r e e  f o r  la c k  o f  s k i l l  
in  h a n d l in g  o n  th e  p a r t  o f  g r e e n  
m o t o r m e n  a n d  s n a p p e r s ,  b e e a u s e  o n c e  
i n  th e  p la c e  t h e y  s t a y  th e r e  f o r  s o n ie  
t im e .  T h e y  a ls o  e l ir a in a te  th e  p r e s -  
s u r e  f o r  f a s t  h a n d l in g  p r e s e n t  in  
w o r k in g  w i t h  a  s m a l i  c a r , a s  th e  
c h a n g in g  c y c l e  i s  a  m u c h  s m a l le r  p r o -  
p o r t io n  o f  t h e  to t a l .

Front view of Isabella gathering locomo- 
t ive , showing single controller handle, 
lever-type brake handle on top of ma
chinę and com fortable motorman's seat.

A  y e r y  n o t ic e a b le  r e d u e t io n  in  
s p i l l a g e  o f  c o a l  a lo n g  t h e  h a u la g e w a y s  
i s  a n o t l i e r  o u t g r o w t h  o f  th e  u s e  o f  th e  
n e w  c a r  e ą u ip m e n t  a t  I s a b e l la ,  r e s u l t -  
i n g f r o m :  ( 1 )  th e  w id t h  a n d  le n g t h  o f  
th e  c a r s ;  ( 2 )  th e  f o u r  s p r in g - m o u n t e d  
t le x ib le  t r u c k s  u s e d ,  w h ic h  c u s h io n  
a l l  s h o c k s ;  a n d  ( 3 )  th e  u s e  o f  s p r in g -  
a n d  f r i c t io n - t y p e  d r a f t  a n d  b u f iin g  
g e a r .  T r a c k ,  in  th e  e x p e c t a t io n  o f  
t l ie  m in e  m a n a g e m e n t ,  w i l l  h a v e  to  b e  
e le a n e d  o n ly  a b o u t  o n c e  a y e a r .

D e r a i lm e n t s  o f  c a r s ,  j u d g i n g  b y  
u s u a l  c o a l-m in e  s ta n d a r d s ,  l ia v e  b e e n  
v e r y  f e w  in  s p i t e  o f  th e  f a c t  th a t  c o n 
s id e r a b le  m a in - l in e  t r a c k  h a s  n o t  y e t  
b e e n  r e c o n d it io n e d .  T h e  a r e r a g e  i s  
a b o u t  tw o  p e r  2 4 -h o u r  p e r io d ,  t a k in g  
in  a l l  w o r k in g  s h i f t s .  P u m p  j a c k s  
a n d  a  s h o r t  r a i ł  a r e  u s e d  f o r  r e r a i l -  
in g ,  w h ic h  n o r m a l ly  t a k e s  a b o u t  1 0  
m in u te s .  L o a d e d  c a r s  s e ld o m  d e r a i l ,  
a n d  in  th e  m a j o r i t y  o f  c a s e s  d e r a i l 
m e n t s  a r e  d u e  to  d ir t y  t r a c k  n e a r  th e  
f a c e ,  a n  u n u s u a l ly  Io w  j o in t  o r  r u n -  
n in g  olT th e  e n d s  o f  th e  r a i l s  w h e n  
s t o r in g  c a r s  in  a  r o o m .

T h e  c a r s  a r e  f e a t u r e d  b y  a n  u n 
u s u a l ly  s t r o n g  a n d  r ig id  b o d y  c o n 
s t r u c t io n  a n d  y e t  th e  w e ig h t  i s  o n ly  
7 ,7 6 0  lb . e a c h . D im e n s io n s  a r e :  
l e n g th ,  c o u p le r  f a c e  t o  c o u p le r  f a c e ,  
1 5  f t .  1 0 4  i n . ;  o u t s id e  b o d y  le n g th ,

1 4  f t .  4  i n . ;  o u t s id e  w id t h ,  7  f t . ;  
l i e ig h t  o v e r  th e  r a i ł ,  h ig h  e n d ,  5 5  in . ,  
a n d  a t  Io w  e n d  ( c u t  d o w n  to  r e e e iv e  
l o a d in g - m a c h in e  c o n v e y o r ) ,  4 4  in .  
H e i g h t  w h e n  th e  c a r  i s  lo a d e d  to  1 0  
t o n s  i s  r e d u c e d  l i  in .  a s  a  r e s u l t  o f  
s p r in g  a c t io n .  T r a c k  g a g e  i s  4 4  in .

T h e  b o d y  o f  th e  c a r  i s  s u p p o r t e d  
d ir e c t ly  o v e r  th e  r a i ł  o n  e a c h  c o r n e r  
b y  f o u r  tw o -w h e e le d  t r u c k s .  W h e e l  
d ia m e t e r  i s  1 0  in . ,  th e  d is ta n c e  f r o m  
c e n te r  l in e  to  c e n te r  l in ę  o f  f r o n t  to  
b a c k  tr u c k  p iv o t s  i s  9  f t . ,  a n d  th e  
w h e e lb a s e  o f  e a c h  tr u c k  i s  2 7  in .  T h e  
t r u c k s  a r e  o f  th e  “ a x le l e s s ” t y p e  a n d  
a r e  d e s ig n e d  f o r  o p e r a t io n  o n  e u r v e s  
w it h  a  m in im u m  r a d iu s  o f  2 5  f t .  T h e  
d e s ig n  o f  th e  tr u c k s  i s  s u c h  th a t  th e  
tw o  w h e e ls  o n  e a c h  c a r  c o r n e r  a r e  
m o u n te d  in  a  r ig id  f r a m e .  T h u s  th e  
tw o  w h e e ls  a lw a y s  m o v e  to g e th e r  i n  a 
v e r t ic a l  p ia n e ,  a l th o u g h , d e p e n d in g  
u p o n  tr a c k  e o n d it io n s ,  o n e  w h e e l  m a y  
b e  l i ig h e r  t h a n  th e  o th e r . T ie b a r s  
a c r o s s  th e  c a r  f r o m  b o th  th e  f r o n t  
a n d  b a c k  e n d s  o f  th e  f r a m e s  k e e p  th e  
tw o  tr u c k s  o n  o n e  e n d  o f  t h e  c a r  
p a r a l le l  w i t h  e a c h  o th e r . T h e  t r u c k s  
h a v e  a  r o c k in g  m o v e m e n t  f o r  t r a v e l -  
i n g  o v e r  u n e v e n  tr a c k , a  b o d i ly  v e r -  
t i c a l  m o y e m e n t  t o  p r o v id e  f o r  a  
s p r i n g  a c t io n  o f  1 4  in .  f r o m  l ig h t  to  
f u l i  lo a d  a n d  a  r o t a t in g  m o v e m e n t  in  
a  h o r iz o n t a l  p ia n e  f o r  r o u n d in g  
c u r v e s .

A  b o x - t y p e  d r a f t  c o lu m n  th r o u g h  
th e  c e n te r  o f  th e  c a r  b e tw e e n  e a c h  
c o u p le r - c o m p r e s s io n  lu g  f o r m s  a  r ig id  
s t r u c t u r e  f o r  t a k in g  b u ff in g  s t r a in s .  
T h is  i s  s u p p le m e n t e d  b y  h e a v y  s id e  
in e m b e r s ,  c r o s s  m e m b e r s , a n g le s  
w e ld e d  a r o u n d  th e  in s id e  o f  th e  to p  
e d g e s ,  a n d  t h e  u s e  o f  h e a v y  c o p p e r -  
b e a r in g  s h e e t s  in  th e  b o t to m  ( 4  i n . )  
a n d  s id e s  a n d  e n d s  ( i  in . )  f o r  m a x i-  
m u m  r ig id i t y .  A s s e m b ly  w a s  a c o m -

b in a t io n  o f  w e ld in g  a n d  r iv e t in g .  
B o t t o m  s h e e t s  w e r e  e x t e n d e d  o n  e a c h  
c o r n e r  to  f o r m  s t e p s  f o r  th e  s n a p p e r s ,  
w lio  a ls o  a r e  p r o v id e d  w i t h  h a n d r a i ls  
a b o v e  e a c h  s t e p .

T h e  c a r s  a r e  e ą u ip p e d  w it h  f r i c -  
t i o n - d r a f  t  a n d  s p r in g -b u f lf in g  g e a r  a n d  
a u t o m a t ic  c o u p le r s  w i t h  a  c o u p l i n g -  
r e le a s e  l e v e r  b r o u g h t  o u t  t o  o n e  s id e  
o f  th e  c a r . T h is  l e v e r  i s  p la c e d  u n d e r  
th e  b r a k e  r a c k  to  k e e p  i t  f r o m  b e in g  
s t r u c k  w i t h  lu m p s  o f  c o a l ,  w h ic h  
m ig h t  p o s s i b ly  r e s u l t  i n  a  t r i p  b e in g  
u n c o u p le d  in  t r a n s i t .  W h e e ls  a r e  
e ą u ip p e d  w i t h  lu b r i c a t e d - f o r - l i f e  b a l i  
b e ą r in g s .  T r u c k  p iv o t s  a r e  lu b r ic a t e d  
a b o u t  t w ic e  a  y e a r .  T o  f a c i l i t a t e  
k e e p in g  t r a c k  o f  t h e  o r ig in  o f  th e  
c o a l ,  a  s e c t io n  o n  th e  c le a r a n c e  s id e  
o f  th e  c a r  i s  p a in t e d  w it h  b la c k -  
b o a r d  p a in t .  a s  s h o w n  in  a n  a c c o m -  
p a n y in g  i l lu s t r a t io n ,  o n  w h ic h  th e  
n e c e s s a r y  d a t a  a r e  e n te r e d  w it h  c h a lk  
b y  th e  s n a p p e r s .

A  d is p a t c h e r  i s  e m p lo y e d  o n  e a c h  
s h i f t  a t  I s a b e l la  to  r e g u la t e  th e  o p 
e r a t io n  o f  a l l  e ą u ip m e n t  o v e r  th e  
m a in  a n d  s e c o n d a r y  h a u la g e  r o a d s ;  
o v e r s e e  th e  o p e r a t io n  o f  m a in - l in e ,  
s w i n g  a n d  g a t h e r in g  lo c o m o t iy e s ;  
k e e p  tr a c k  o f  c a r s ;  p r e p a r e  lu n c h -  
t im e  a n d  e n d - o f - s h i f t  r e p o r t s  o n  
o p e r a t io n ;  k e e p  a  r e c o r d  o f  m in e - c a r
l-e p a ir s ;  s e e  th a t  lo c o m o t iv e s  a r e  
t a k e n  o u t  o f  s e r v ic e  f o r  in s p e c t io u  o n  
S c h e d u le ;  s e e  t h a t  m a n - t r ip s  a r e  m a d e  
c o r r e c t ly  a n d  a r e  r e a d y  w h e n  n e e d e d ;  
g r e a s e  m a n - t r ip  c a r s  a n d  c h e c k  c o n d i-  
t io n  o n  id l e  d a y s ,  e tc .  T h e  d is p a t c h e r  
a ls o  o p e r a t e s  a m in e - t e le p h o n e  s w i t e h -  
b o a r d , w l i ic h  s u p p l e m e n t s  a  g e n e r a ł  
s w i tc h b o a r d  in  th e  la m p h o u s e  o n  th e  
s u r f a c e .  N o  e ą u ip m e n t  i s  a l lo w e d  to  
m o v e  o n  m a in  o r  s e c o n d a r y  h a u la g e  
l in e s  w it h o u t  s p e e i f ie  o r d e r s  f r o m  th e  
d is p a t c h e r .

Side view of Isabella gathering locomotive (in extra service on the bottom ), 
showing snapp ers guarters.
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Isabella m etallurgical-coal preparation plant. The blending plant 
is at the le ft, with the slope-conveyor gallery at the right.

PREPARATION
+ At Isabella Mine

B
L A S T  -  F U R N A C E  o p e r a t io n ,  

f o r  m a x im u m  e e o n o m y , r e -  
q u ir e s  a  e o k e  w i t h  a  m in im u m  

o f  im p u r it ie s ,  p a r t ic u la r ly  s u lp h u r  
a n d  a s h ,  a n d , e q u a l ly  im p o r t a n t ,  a  
c o k e  w i t h  a  m in im u m  y a r ia t io n  in  
q u a l i t y  f r o m  d a y  to  d a y .  T o  m a k e  
c o k e  w it h  th e s e  q u a l i t i e s ,  c o a l w it h  
c o r r e s p o n d in g  c h a r a c t e r is t ic s  i s  a 
n e c e s s i t y .  G o a ls  in  th e  in s ta l la t io n  
o f  a  c o m p le t e  b le n d in g ,  w a s h in g  a n d  
d e w a t e r in g  p la n t  a t  th e  I s a b e l la  m in e  
o f  th e  W e ir t o n  C o a l C o ., w h ic h  p r o -  
d u c e s  m e t a l lu r g ic a l  c o a l f o r  th e  b y 
p r o d u c t  o v e n s  o f  th e  W e ir t o n  S t e e l  
C o ., th e r e f o r e  w e r e  a  u n ifo r m  
p r o d u c t  w i t h  a s h , s u lp h u r  a n d  m o is -  
tu r e  e o n t e n t s  a s  Io w  a s  p o s s ib le  c o n -  
s i s t e n t  w i t h  r e c o r e r y  a n d  e c o n o m ic a l  
p la n t  o p e r a t io n .  F u r t h e r  c o n s id e r a -  
t io n s  w e r e  g o o d  d e s ig n  f o r  s t r e n g th  
a n d  s m o o th  r u n n in g ,  b o th  le a d in g  to  
lo w e r - c o s t  o p e r a t io n ,  a lo n g  w ith  
s a f e t y  a n d  f r e e d o m  f r o m  d u s t .  I n  
a d d it io n ,  r e f u s e - d is p o s a l  c o s t  h a s  
b e e n  c u t  t w o - t h ir d s  b y  in s t a l l in g  
a n  a e r ia l  t r a m w a y . T h e  p r e p a r a t io n  
p la n t  a ls o  c o m p le m e n t s  m e c h a n ic a l

lo a d e r s  u n d e r g r o u n d  a n d  th u s  e n a b le s  
th is  la t t e r  e q u ip m e n t  to  f u n o t io n  a t  
m a x im u in  e ff ic ie n c y .

R a t e d  c a p a c i t y  o f  th e  I s a b e l la  
p r e p a r a t io n  p la n t ,  e q u ip p e d  w ith  
tw o  S im o n -C a r v e s  w a sh e r s  a n d  a u x il -  
ia r y  e q u ip m e n t ,  i s  3 0 8  to n s  o f  
b le n d e d  r a w  c o a l  p e r  h o u r , a lth o u g h  
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  
th e  f e e d  f r o m  th e  b le n d in g  p la n t  w a s  
a v e r a g in g  3 1 5  to n s  p e r  h o u r . R a te d  
m a x im u m  f e e d  f r o m  th e  b le n d in g  
p la n t  to  th e  w a s h in g  e q u ip m e n t , h o w -  
e v e r , i s  3 3 5  to n s  p e r  h o u r . T h e  o p e r -  
a t in g  o b j e c t iv e  i s  tw o  c o n t in u o u s  
s h i f t s  o f  s i x  to  s e v e n  h o u r s  e a c h  f o r  
t h a t  p a r t  o f  th e  p r e p a r a t io n  c y c le  
b e g in n in g  w i t h  th e  b le n d in g  p la n t  to  
p r e p a r e  th e  m in e  o u tp u t ,  w h ic h  i s  
d e r iv e d  f r o m  tw o  f u l i  s e y e n -h o u r  
lo a d in g  s h i f t s .  T h e  lo a d in g  m a c h in e s  
a r e  c o n s id e r e d  th e  l im it in g  e q u ip -  
m e n t  a t  I s a b e l la ,  a n d  a l l  s u p p le -  
m e n t a r y  o p e r a t io n s ,  in c lu d in g  p r e p 
a r a t io n ,  a r e  a r r a n g e d  s o  th a t  t h e y  
w i l l  n o t  h a m p e r  th e  lo a d e r s  th r o u g h  
la c k  o f  c a p a c i t y .

C o n t in u o u s  o p e r a t io n  o f  th e  w a s h 

i n g  s id e  o f  th e  p r e p a r a t io n  p la n t  i s  
f a c i l i t a t e d ,  o f  c o u r s e , b y  th e  b le n d in g  
e q u ip m e n t  w i t h  i t s  n o r m a l r e s e r y e  
c a p a c i t y  o f  7 5 0  t o n s  o f  c o a l .  B u t  
th e  e f f e c t  o n  th e  w a s h in g  r e s u l t s  w a s  
th e  m a j o r  f a c t o r  in  th e  a d o p t io n  o f  
th e  b le n d in g  p la n t ,  w h ic h  a s s u r e s  a  
h ig h  d e g r e e  o f  u n i f o r m it y  in  r a t e  o f  
f e e d  to  th e  w a s h in g  e q u ip m e n t ,  in  
a d d it io n  to  e v e n in g  o u t  to  a  c o n s id e r -  
a b le  e x t e n t  th e  ą u a l i t y  o f  th e  r a w  
c o a l  a n d  i t s  s i z e  d is t r ib u t io n ,  a l l  o f  
th e s e  f a c t o r s  in  tu r n  m a k in g  f o r  
im p r o v e d  c le a n in g  p e r f o r m a n c e  a n d  
g r e a t e r  u n i f o r m it y  in  w a s h e d -e o a l  
q u a l i t y .

A l l  m a t e r ia ł  g o i n g  in t o  th e  b le n d 
in g  b in s  i s  u n d e r  4 in .  in  s iz e ,  w h ic h  
m e a n s  th a t  a l l  m a t e r ia ł  h a n d le d  b y  
th e  w a s h e r s  a n d  o t h e r  s u b s e ą u e n t  
p r e p a r a t io n  e ą u ip m e n t  a ls o  i s  le s s  
th a n  4  in .  T h is  c o n d it io n  i s  a t t a in e d  
b y  p a s s i n g  a l l  m a t e r ia ł  la r g e r  th a n  4  
in .  o v e r  a  p i c k i n g  ta b le ,  w h e r e  o n ly  
p u r e  r o c k , s la t e ,  t r a m p  ir o n ,  w o o d ,  
e tc .,  a r e  r e m o y e d , a n d  th e n  r u n n in g  i t  
th r o u g h  a  c r u s h e r . M o is t u r e  r e d u c -  
t io n  is  a c c o m p lis h e d  b y  m e a n 3 o f
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n o r m a l-  a n d  h ig ł i - s p e e d  s c r e e n s ,  e e n -  
t n f u g a l  d r y e r s  a n d  a y a c u n m  fil te r .

A lt h o n g h  th e  b le n d in g  p l a n t  a n d  
a u t o m a t ic  r e .je c t  c o n t r o ls  o n  th e  
w a sh eT S , p ln s  O th er o p e r a  t in g  p r o -  
v i s io n s ,  g o  f a r  to w a r d  p r o v id in g  
n e a r ly  a u t o m a t ic  m a in te n a n c e  o f  
ą n a l i t y ,  r e g u la r  a n a ly s i s  o f  th e  p l a n t  
p r ó d u o t s  to  f a c i l i t a t e  nd;jnstm onŁ s 
w h e n  n e c c s s a r y  i s  th e  r u le .  A u t o 
m a t ic  s a m p l in g  e ą u ip m e n t  f o r  th e  
r a w  c o a l ,  c le a n  c o a l  a n d  r e f u s c  i s  
i n s t a l l c d  to  p r O v id e  r d p r e s e n t e t iv e  
s a m p lc s  o f  th e s e  th r e e  m a t e r ia ls .  
C o m p le t e  w e ig h t  e o n  tr o i  i s  m a d e  p o s 
s ib le  b y  m in e - c a r  s c a le s  o n  th e  b o t 
t o m , h o n s e -c o a l  s c a le s  On th e  s u r f a c e ,  
a u t o m a t ic  w e i g l i i n g  e ą u ip m e n t  o n  
th e  e ó iw e y ó r s  f r o m  th e  b le n d in g  
p la n t  to  th e  W a s h e r s  a n d  th e  'b a rg e -  
lo a d in g  s t a t io n ,  a n d  b a r g e  g a g e s .  
R e f u s c  w c ig l i t  m a y  b e  d e te r m in e d  
b y  d if fe r e n c e ,  w i t h  a c lie c k  b y  c o u n t -  
in g  th e  n u m b e r  o f  b u c k e t  lo a d s  s e n t  
o u t .  T h e  w e ig h t - c o n t r o l  a n d  s a m p 
l i n g  s y s te m y  in s t a l l c d  in  th is  p la n t  
p r o b a b ly  m a k e  i t  th e  f ir s t  w a s h e r y  
e v c r  to  b c  s o  c o m p le t e ly  e q u ip p e d .

I s a b e l la  p r e p a r a t io n  p la n t ,  d c -  
s ig n e d  a n d  b u i l t  b y  th e  L in k - B e lt  
C o . in  c o o p e r a t io n  w i t h  th e  M . A .  
H a n n a  C o .’s  c o n s u l t in g  e n g in e e r s  a n d  
th e  W e ir t o n  C o a l G o .’s  o p e r a  t in g  
d e p a r tm e n t ,  p r e p a r e s  c o a l  f r o m  th e  
P i t t s b u r g l i  s c a m , a y e r a g in g  a b o u t  7-i 
f t .  i n  t o t a l  t h ie k n e s s .  O f  th is  t o t a l ,  
n o t  l e s s  th a n  S  in .  a n d  n o t  m o r e  
th a n  1 2  in .  i s  l e f t  in  p la c e  i n  th e  to p ,  
p r im a r i ly  f o r  r o o f  p r o t c c t io n ,  a l-  
t h o u g h  th is  t o p  c o a l  a ls o  i s  h ig h  in  
s u lp h u r .

R a w -C o a l C h aracteristfcs

T h e  s e a m  ( F i g .  1 )  i s  o v e r la id  b y  
1 f t .  o f  d r a w s la t e ,  f o l l o w e d  b y  0  to
5  in .  o f  “R id e r ’’ c o a l  a n d  a “ c h e e k e r ’’ 
s l a t e ,  th e  la t t e r  g r a d in g  in  p la c e s  
in t o  s a n d s t o n e .  B e n e a t h  th e  s e a m  
i s  6  in .  to  2  t o  3  f t ,  o f  f ir e c la y ,  W h ile  
a  g r e a t  n u m b e r  o f  h a r d , f l in ty  h o r se -  
b a e k s  a r e  p r e s e n t  i n  th e  s e a m  i t s e l f .  
T Jnder m e c h a n ic a l - lo a d in g  e o n d it io n s ,  
t o p ,  b o t to m  a n d  h o r s e b a c k  m a t e r ia ł  
m u s t  b e  lo a d e d  f r o m  t im e  to  t im e ,  
in  a d d it io n  t o  im p u r it ie s  d ir e c t ly  in  
th e  c o a l. T h e  la t t e r  c o n s is t  o f  th e  
c h a r a c t e r is t ie  P i t t s b u r g h - s e a m  d o u b le  
b in d e r ,  a lo n g  W ith  o th e r  th in  b a n d s  
o f  b o n e  a n d  s la t e ,  a n d  s u lp h u r  in  
v a r io n s  fo r m s .  U s u a l ly ,  h o w e y e r ,  
th e  s u lp h u r  i s  g r a in y  o r  g r a n u la r ,  
a lt h o u g h  c e r ta in  th in  h ig h - s n lp h u r -  
b e a r in g  s la t e  b a n d s  a ls o  c o n tr ib u te  to  
s u lp h u r  e o n te n t .

A s h  a n d  s u lp h u r  in  th e  r a w  m in e  
o n t p u t  a v e r a g e  1 1 .5  a n d  1 .9 5  p e r  
c e n t ,  r e s p e c t iv e ly .  M a x im u m  a n d  
m in im u m  a s h  e o n te n t ,  h o w e y e r ,  aTe 
2 0  a n d  7 %  p e r  c e n t ,  w h i le  s u lp h u r  
v a r ie s  f r o m  1 ,2  t o  2 .5  p e r  c e n t .  T h e
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s u lp h u r  y a r ia t io n ,  in c id e n ta l ly ,  m a y  
t a k e  p la c e  f r o m  o n e  c u t  to  th e  n e x t ,  
a n d  in  g e n e r a ł  i s  s u b j e c t ,  o n  t.he 
b a s is  o f  a v a i la b le  d a ta , to  w id e  f lu e -  
t u a t io n s  o v e r  r e la t iy e ly  s m a l i  a r e a s .

T o  o b t a in  d a t a  o n  w h ic h  to  b a s e  
p la n t  d e s ig n ,  t w o  c o m p le te  c u ts  w e r e  
tn k e n  o u t  in  th e  n o r th e a s t  a n d  n o r t li -  
w e s t  s c c t io n s  o f  th e  m in e . A s  th e  
tr a c k -m o u n t-ed  to p -c u t t . in g  e ą u ip m e n t  
w a s  n o t  th e n  in  s e r v ic e ,  th e  b o t to m  
c o a l ,  a s  w a s  c u s to m a r y ,  w a s  l e f t  in  
p la c e  a n d  th e  t o p  c o a l  w a s  m in e d ,  
a s  c o m p a r e d  to  th e  o p p o s i t e  p r a c t ic e  
to d a y .  H o w e v e r ,  th e  d ir t ie s t  p o s 
s ib le  f a c e s  w e r e  s e le c te d  a n d  th e  c o a l  
w a s  lo a d e d  w i t h o u t  p r e p a r a t io n  to  
s im u la t e  a s  c lo s e ly  a s  p o s s ib le  e x -  
p e c te d  m e c h a n ic a l - lo a d in g  e o n d it io n s .  
E a c h  c u t  w-as b r o u g h t  o u t  s e p a r a t e ly  
f o r  ( 1 )  s c r e e n  a n a ly s i s  a n d  ( 2 )  <;ink- 
a n d - f lo a t  t e s t s  o n  th e  y a r io u s  s c r e e n  
f r a c t io n s .  W i t h  th is  w o r k  c o m p le te d ,  
th e  n e x t  p r o b le m  w a s  c o m b in in g  th e  
tw o  s o  t h a t  th e  m ix t u r e  w o u ld  b e  
r e p r e s e n t a t iy e  o f  w h a t  m ig h t  be  
e x p e c t e d  f r o m  th e  m in e . W h e n  th e  
c o m b in a t io n  w a s  m a d e , th e  s u lp h u r  
a n d  a s h  j u s t  m e t  th e  a y e r a g e s  o b -  
t a in e d  f r o m  5 0  b a r g e  a n a ly s e s  m a d e  
f o r  c o m p a r a t iy e  p u r p o s e s ,  in d ic a t in g  
t h a t  t.he p r o p e r  c o m b in a t io n  h a d  b e e n  
o b t a in e d .

Tobie ł— R esu lts o f T est Showing
"B lend ing " A ctio n  of Isab ella  B lend

ing P lant

To the Bin Prom the Bin
Ash Sulphur Ash Sulphur Tons 

Time of Per Per Per Per in
Sampiing Cent Cent Cent Cent Bin

7:45 s.m........  8.65 1.87 9.82 1.47 292
8:15».m........  9.9$ 1.12 12.34 144
8:45 a.m........  9.89 1.01 10.5S 1.64
9:15 a.m........  10.25 1.04 16.6S 1.44

10HK>s.m........  10.02 1.56 15 45 1 91
10:30 ajn........  15.14 1.79 10.15 1.68
11:15 a.m........  9.42 1.5S 12.66 1.84
11:50 a.m........  13.10 2.14 9.97 1 62
12:30 p.m........  17.75 2.11 10.34 1.68 ŚŚi
Vari»tion........  9.10 1.13 6.86 0 47
A wregę.......... 11.58 1.5S I I . 99 1 64

A s h  a n d  s u lp h u r  d is t r ib u t io n  b y  
s iz e  f r a c t io n s  i s  s h o w n  g r a p h ic a l ly  
f o r  e a c h  o f  th e  tw o  c u t s  in  F i g .  2 .  
F i g .  3  s h o w s  g r a p h ic a l ly  th e  w a s h -  
a b i l i t y  d a t a  f o r  th e  4 x 0 - in .  f r a c t io n ,  
c x c lu 'd in g  t h e  p lu s - 4 - in .  m a t e r ia ł  o n  
th e  th e o r y  t h a t ,  e v e n  t b o n g h  i t  w a s  
t o  b e  c r u s h e d  a f t e r  p ic k i n g  a n d  
a d d e d  t o  th e  n a t u r a l  m in n s -4 - in .  
m a t e r ia ł ,  th e  la t t e r  w o u ld  p r e s e n t  
th e  r c a l  c le a n in g  p r o b le m . F r o m  
th e  s t a n d p o in t  o f  s u lp h u r  e l im in a -  
t io n ,  th e  d is t r ib n t io n  in  F i g .  2  in d i -  
c a te s  t h a t  a s  th e  c o a l  i s  r e d u c e d  in  
s iz e  a  g r e a t e r  r e d u c t io n  i s  p o s s ib le  
n p  to  a  l im it  o f  a b o n t  0 .9 5  p e r  c e n t ,  
w h ic h  i s  th e  c o m b in e d  o r g a n ie  a n d  
s u lp h a t e  f ig u r ę ,  t l e  f o r m e r  a y e r a g -  
i n g  a b o u t  0 .9 2  p e r  c e n t  a n d  th e  la t -  
t e r  0 .0 3 . H o w e y e r ,  e r u s h in g  to  a b o u t  
%  in .  o r  s m a lle r ,  th e  th e o r e t ie a l  l im i t  
foT m a x im n m  s u lp h n r  e l im in a t io n ,  o f  
c o u r s e  b r in g s  in  th e  p r o b le m  o f  
l ia n d l in g  la r g e  t o n n a g e s  o f  s m a li  
m a t e r ia ł ,  i n  i t s e l f  im p r a c t i c a b le  f r o m  
th e  c o s t  s ta n d p o in t .  I n c id e n t a l l y ,  
I s a b e l la  p r e p a r a t io n  o ff ie ia ls  s u b -  
s c r ib e  to  th e  c o n te n t io n  t h a t  m e c l ia n -  
i c a l  c le a n in g  c a n n o t  a c t u a l l y  b e  c a r -  
r ie d  o n  f o r  s u lp h u r  r e d u c t io n  p e r  se , 
b u t  T a th e r  th a t  w a s h in g  n e c e s s a r i ly  
i s  d o n e  to  r e d u e e  a s h ,  in  th e  c o u r se  
o f  w l i ic h  a  c e r ta in  s u lp h u r  T e d u c tio n  
i s  o b ta in e d .

C iean ing -P lanf O b je ctiv e s

O n  th e  b a s is  o f  t.he p r e l im in a r y  
s t u d i e s ,  t h e  I s a b e l l a  p r e p a r a t io n  
p la n t  w a s  s e t  u p  to  g iy e  a n  a s h  o f  
7 .5 0  p e r  c e n t  a n d  a  s u lp h u r  o f  1 .4 0  
p e r  c e n t  w it h  a  r e c o y e r y  o f  c lo s e  to  
9 5  p e r  c e n t  o f  th e  c o a l  f e d  to  th e  
w a s h e r s  w h e n  s e p a r a t in g  a t  a  g r a v -  
i t y  Of 1 .5 0 .  I n  a d d it io n ,  a  s u r f a e e -  
m o is tu r e  l im it  o f  5  p e r  c e n t  o n  th e  
c o a l a s  lo a d e d  in t o  th e  b a r g e s  w a s  
e s ta b lis h e d . I n  a c tu a l  o p e r a t io n ,  a sh  
a y e r a g e s  a r o u n d  7 .3 7  p e r  c e n t ,  a n d  
s u lp h u r  a r o u n d  1 .2 3  p e r  c e n t ,  w ith
5  p e r  c e n t  s u r f a c e  m o is tu r e .  T h e  
f ir s t  c o a l  w a s  r u n  t l ir o u g h  th e  I s a -  
b e lla  p l a n t  o n  O c t. 2 3 ,  1 9 3 7 ,  a n d  o n  
th e  b a s is  o f  d a t a  c o l le c t e d  s iń c e  th a t  
t im e  th e  e u r y e s  r e p r o d u c e d  in  F i g .
4  s h o w  th e  p r o b a b le  d e v ia t io n  f r o m  
th e  n o r m s  in  th e  c a s e  o f  a s h  a n d  
•su lp h u r . F i g .  5 ,  o n  th e  o t h e r  h a n d ,  
-sh o w s g r a p h ic a l ly  th e  a c tu a l  a s h  a n d  
s u lp h u r  e o n te n t  o f  th e  p r o d u c t  a s  
lo a d e d  f o r  s h ip m e n t  d u r in g  th e  
m o n th  o f  M a r c h , 1 9 3 8 .

R a w  c o a l,  a f t e r  b e in g  m o is te n e d  
w h ile  e u t  a n d  s p r a y e d  tw ie e  e n  r o u te  
to  th e  d u m p , i s  d e l iy e r e d  t o  th e  I s a -  
b e lla  p r e p a r a t io n  p la n t  b y  a  s lo p e  
b e lt  ( p .  5 7 ) .  M in e  r e f u s e  a ls o  is  
b r o u g h t  o u t  o n  th e  s a m e  b e l t  a n d  
i s  s h u n t e d  t o  th e  p r o p e r  b in  b y  a  
f lo p  g a t e  i n  th e  c h u t e  l e a d in g  to  a  
f le x ib le - h a n g e r  s c a l p i n g  s c r e e n . T h e
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la t t e r  s c r e e n  ( f o r  d e ta i l s  o f  th is  
s e r e e n  a n d  o th e r  e ą u ip m e n t  u n it s  in  
th e  p la n t ,  s e e  T a b le  I I )  s e p n r a te s  
th e  f e e d  in t o  p lu s -  a n d  m in u s -4 - in .  
f r a e t io n s .  T h e  m in u s -4 - in .  e o a l is  
d is c h a r g e d  o n t o  a  b e lt  l e a d in g  u p  
to  a  t r ip p e r  o v e r  th e  b le n d in g  b in .  
L u m p , o n  th e  o t h e r  h a n d , a f t e r  
t r a v e l in g  d o w n  th e  s c r e e n , f a l l s  o n to  
a  i la t - t o p  a p r o n - t y p e  p ie k in g  ta b le ,  
w h e r e  o n ly  h e a v y  s la t e ,  ir o n  a n d  
w o o d  a r e  r e m o r e d  s o  th a t  t h e y  d o  
n o t  l ia v e  to  b e  p a s s e d  th r o u g h  th e  
lu m p  e r u s h e r  ( s e e  b e lo w ) ,  l e a v in g  
b o n e , b a d  c o a l,  e tc .,  in  th e  c o a l.  T h e  
s c a lp in g  s c r e e n ,  in c id e n t a l ly ,  h a s  a

p i t c l i  o f  1 5  d e g . bu t i s  f it te d  w ith  
s c r e e n  j a c k e t s  s e t  o n  a  s lo p e  o f  1 > 4  
in .  in  1  f t . ,  th u s  g iv in g  a  s t e p p e d  
e f fe c t .  T h is  d e s ig n  w a s  a d o p te d  to  
p r o v id e  a  c e r ta in  a m o u n t  o f  a t t r i t io n  
th r o u g h  m a k in g  th e  lu m p s  r o li  b a c k -  
w a r d  a n d  fo r w a r d  a f e w  t im e s  o n  
e a c h  s t e p  a n d  th u s  r em o v e  m o s t  o f  
th e  p y r i t i c  s u lp h u r  011 th e  s u r fa c e ,  
a s  w e l l  a s  a s  m u ch  o f  a n y  s t ic k y  f ln e s  
a s  p o s s ib le .  I l lu m in a t io n  o f  th e  p ic k -  
i n g  t a b le  i s  p r o v id e d  b y  th r e e  4 0 0 -  
w a t t  m e r c u r y - v a p o r  la in p s  w h ic h  
g iv e  1 2 5  fo o t -c a n d le s  p e r  s ą u a r e  f o o t  
o f  ta b le  s u r fa e e .

F r o m  th e  p ie k in g  ta b le , p lu s  4 - in .

c o a l i s  d is c h a r g e d  in t o  a  c h a in - d r iv e n  
d o u b le -r o i l  s p r in g - r e l i e f  e r u s h e r ,  d e -  
s ig u e d  to  c r u s h  c o a l  h a v in g  lu m p s  a s  
la r g e  a s  1 8 x l G x l 2  in .  to  4  in . a n d  
s in a  d e r  w ith  a  m in im u m  o f  f ln e s .  
T h e  s p e e d  o f  th e  r o l ls  i s  3 4 0  f .p .m .  
a t  th e  t ip s  o f  th e  te e th . W h i l e  t h e  
I s a b e l la  p r e p a r a t io n  p la n t  i s  n o t  
r e ą u ir e d  to  m a k e  e o a r s e  c o a l ,  f in e s  
a r e  a p r o b le m  in  th a t  a n  in e r e a s e  in  
ą u a n t i t y  w o u ld  a d d  to  th e  h a n d l in g  
p r o b le m , e tc . C o n s e c iu e n t ly ,  c r u sh -  
in g  i s  c o n d iie t e d  s o  a s  to  p r o d u e e  a  
m in im u m  o f  f ln e  m a t e r ia ł .  O n e  t e s t ,  
f o r  e x a m p le ,  s h o w e d  2  p e r  c e n t  o f  th e  
i r u s h e d  p r o d u c t  to  b e  o v e r  4  in . ,  5 3

F ig . 2— Ash and sulphur distribution by sizes in the 
two test cuts obtained in Isabella mine.
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Fig . 3— W ashab ility  data on the 4x0-in. fraction  of 
the combined test cuts shown in F ig . 2.
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Fig . 5— Ash and sulphur content o f Isabella washed 
coal fo r the month of M arch .
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p e r  c e n t  b e tw e e n  4  a n d  2  in .  in  
s iz e ,  3 8  p e r  c e n t  b e tw e e n  2  a n d  i'1- 
a n d  7 p e r  c e n t  l e s s  th a n  V ; in .

H ow  C o a l Is Blended

C r u sh e d  c o a l  j o i n s  th e  n a tu r a l  
p r o d u c t  s m a l le r  th a n  4  in .  o n  th e  b e lt  
f e e d in g  t h e  b le n d in g  p la n t .  T h is  
is  a  s e  p a r a  t e  c o n c r e te  s t r u c tu r e  to  
th e  w e s t  o f  th e  m a in  p r e p a r a t io n  
p la n t  c o n s i s t in g  o f  a  f iv e -c o m p a r t -  
m e n t  b iu  w i t h  a  c a p a c i t y  o f  1 ,0 0 0  
t o n s .  S i z e  a n d  g e n e r a ł  a r r a n g e m e n t  
o f  th e  b le n d in g  p la n t  a r e  s h o w n  in  
F ig .  6 . A n  a u t o m a t ic a l ly  c o n tr o l le d  
t r ip p e r  m o v in g  b a c k  a n d  f o r t h  o n  a  
t r a c k  o v e r  th e  t o p s  o f  t h e  c o m p a r t 
m e n t s  l a y s  th e  c o a l  d o w n  i n  la y e r s  
1 f t .  th ic k  u n d e r  n o r m a l c o n d it io n s  
o f  f e e d .  A s  in d ie a t e d  in  F i g .  6 , a 
p a r t i t io n  i n  e a c h  e o m p a r tm e n t  e x -  
t e n d s  d o w n  a lm o s t  to  th e  b o t to m  a n d  
a  d iv id e d  c h u t e  o n  th e  t r ip p e r  s p l i t s  
t h e  e o a l  e v e r d v  b e tw e e n  th e  t w o  s id e s  
o f  th e  c o m p a r tm e n ts .

W h e n  th e  b le n d in g  p l a n t  w a s  f ir s t  
p u t  i n  s e r n c e ,  i t  w a s  f o u n d ,  c o n tr a r y  
to  th e  u s u a l  e x p e r ie n c e ,  t h a t  th e  
e o a r s o  e o a l  t e n d e d  t o  c o n c e n tr a te  
a g a in s t  th e  p a r t i t io n .  T h is  r e s u lt e d  
f r o m  th e  f a c t  t h a t  t h e  lu m p s  t r a v e l-  
i n g  d o w n  th e  e h u t e s  s t r u c k  th e  l i p s  
o n  th e  d o w n s p o u t s  a n d  b o u n c e d  b a c k  
to  th e  c e n t e r ,  w h e r e a s  th e  f in e s  e ith e r  
w e n t  s t r a ig h t  d o w n  o r  b o u n c e d  o n ly  
a  l im it e d  d is ta n c e .  C o n s e ą u e n t ły ,  
s e r e e n s  w e r e  p la e e d  i n  th e  b o t t o m  o f  
th e  e h u t e s  t o  u n lo a d  p a r t  o f  th e  f in e s  
b e f o r e  t h e y  e n t e r e d  t h e  d o w n s p o u t ,  
th u s  p r o y id i n g  f in e s  in  th e  e e n t e r s  o f

th e  c o m p a r t m e n t s  to  m ix  w ith  th e  
c o a r s e .

F i v e  3 6 - in .- w id e  a p r o n  f e e d e r s  
u n d e r  th e  b in  f e e d  th e  c o a l o n t o  a  
b e lt  l e a d in g  u p  to  th e  w a s h e r s .  T h is  
b e lt  i s  e ą u ip p e d  w it h  a n  a u t o m a t ic  
w e ig h e r  to  c o n t in u o u s ly  r e c o r d  th e  
t o n n a g e  f e d  to  th e  w a s h in g  e ą u ip 
m e n t . T h e  n e t  ą u a n t i t y  w h ic h  m a y  
b e  w it h d r a w n  f r o m  th e  c o m p a r tm e n ts  
b e f o r e  t h e  h ig h e s t - le v e l  f e e d e r  s t a r t s  
to  c u t  o u t  i s  7 5 0  to n s .  T h is  i s  th e  
m a x im u m  w a s h e r  r e s e r v e  a n d  a l lo w s  
th e  w e t  s id e  o f  th e  p la n t  to  o p e r a t e  
s l i g h t l y  m o r e  t h a n  tw o  h o u r s ,  s t a r t -  
in g  w i t h  a  f u l i  b in . B y  la y in g  th e  
c o a l  d o w n  i n  la y e r s  a n d  f e e d in g  i t  
o u t  f r o m  fiv e  s e p a r a t e  p o in t s ,  a  s u b -  
s t a n t i a l  d e g r e e  o f  u n i f o r m it y  o f  im -  
p u r i t y  c o n t e n t  a n d  s iz e  d is t r ib u t io n  
in  th e  w a s h e r  f e e d  i s  o b ta in e d .

R e s u l t s  o f  o n e  t e s t  m a d e  r e c e n t ly  
g i v e  a n  in d ie a t io n  o f  th e  “ b le n d in g ”  
e f fe c t  f r o m  th e  s t a n d p o in t  o f  a s h  a n d  
s u lp h u r .  D u r in g  t h i s  t e s t ,  e o a l  w a s  
a d d e d  in t e r m i t t e n t l y  a t  th e  t o p  o f  th e  
b in  g e n e r a l ly  th r o u g h o u t  th e  p e r io d ,  
a lt h o u g h  i t  w a s  b e in g  r e m o v e d  c o n 
t in u o u s ly  a t  th e  b o t to m . A s h  in  th e  
c o a l  t o  th e  b in ,  a s  s h o w n  in  T a b le  I ,  
v a r ie d  f r o m  S .6 5  to  1 7 .7 5  p e r  c e n t ;  
s u lp h u r ,  f r o m  1 .0 1  to  2 .1 4  p e r  c e n t .  
A s h  in  th e  c o a l  f r o m  th e  b in  r a n g e d  
f r o m  9 .S 2  t o  1 6 .6 S  p e r  c e n t ; s u lp h u r ,  
f r o m  1 .4 4  t o  1 .9 1  p e r  c e n t .  T o n n a g e  
in  th e  b in  a t  th e  e n d  o f  th e  t e s t  w a s  
s o m e w h a t  h ig h e r  t h a n  a t  th e  s ta r t  
a n d  n a t u r a l ly  th e  “ a v e r a g e ?’ a n a ly s e s  
g iv e n  i n  th e  t a b le  a r e  n o t  w e ig h te d  
a v e r a g e s  f o r  t h a t  r e a s o n .

W a s h in g ,  w h ic h  t a k e s  in ,  a s  p o in te d

o u t  a b o v e , a l l  m a t e r ia ł  f e d  to  th e  
p la n t  w i t h  th e  e x c e p t io n  o f  th e  r e f u s e  
r e m o v e d  o n  th e  p i c k i n g  ta b le ,  i s  d o n e  
i n  t w o  f iv e -c o m p a r t m e n t  S im o n -  
C a r v e s - t y p e  j i g s .  C o a l i s  d is t r ib u te d  
to  th e  t w o  w a s h e r s  b y  a  s h a k in g - f e e d  
c h u t e ,  s e le c t e d  p r im a r i ly  b e c a u s e  o f  
l e s s  h e a d r o o m  r e ą u ir e m e n t .  E a c h  
w a s h e r  i s  r a t e d  a t  2 0 0  t o n s  p e r  h o u r  
a n d  i s  e ą u ip p e d  w ith  th r e e  r e f u s e  
d r a w s .  T h e  s e c o n d  a n d  th ir d  d r a w s  
a r e  e ą u ip p e d  w i t h  e le e t r ic - e y e  Con
tr o ls .  T h e  f ir s t  d r a w  o n  e a c h  w a s h e r ,  
h o w e v e r ,  i s  m a n u ą l ly  c o n tr o l le d ,  in -  
a s m u o h  a s  th e  m a t e r ia ł  t r a p p e d  o u t  
in  t h is  d r a w  i s  s u b j e c t  to  r e l a t iv e ly  
w id e  f lu c t u a t io n s ,  w h ic h  w o u ld  m e a n ,  
in  c a s e  b o th  t h is  a n d  th e  s e c o n d  d r a w  
w e r e  a u t o m a t ic a l ly  c o n tr o l le d ,  th a t  
N o .  2  d r a w  ą u i t e  f r e ą u e n t ly  w o u ld  b e  
o p e r a t e d  a t  t im e s  w h e n  l i t t l e  r e f u s e  
h a d  a c c u m u la t e d .  E x p e r i e n c e  h a s  
s h o w n  t h a t  a b o u t  9 0  p e r  c e n t  o f  th e  
r e f u s e  i s  r e m o v e d  i n  th e  f ir s t  tw o  
d r a w s , w i t h  th e  th ir d  d r a w  p o l i s h i n g  
u p  th e  jo b .

C le a n  c o a l  a n d  w a t e r  f r o m  th e  
w a s h e r s  f lo w s  t o  th r e e  s in g le - d e c k  
f le x ib le - h n n g e r  s h a k in g  d e w a t e r in g  
s c r e e n s .  B e n e a t l i  th e  s c r e e n s  i s  a  
c a tc h  p a n  f o r  th e  w a t e r  a n d  f in e s .  
S c r e e n - p la t e  p e r f o r a t io n s  a r e :  u p p e r  
s c r e e n ,  l j - i n .  r o u n d ;  m id d le ,  ^ - in .  
r o e n d ,  b o t to m , A - i n .  r o u n d . S t a in -  
le s s - s t e e l  s c r e e n  p l a t e  i s  u s e d  o n  th e  
b o t to m  s c r e e n  b e c a u s e  o f  i t s  r e -  
s i s t a n c e  t o  w e a r ,  a s  w e l l  a s  t o  r u s t in g  
a n d  c o n s e ą n e n t  b l in d in g .  T h e  s iz e  
f r a e t io n  o f f  th e  t o p  s c r e e n  i s  d is -  
c h a r g e d  in t o  a  3 6 x 4 8 - in .  d o u b le -r o l l  
c r u s h e r  d e s ig n e d  t o  b r e a k  t h e  c o a l  
d o w n  to  S 5  to  9 0  p e r  c e n t  th r o u g h  a
2 - in .  r in g .  C r u s h in g ,  in c id e n t a l ly ,  
c r e a te s  m o r e  s n r f a c e s  o v e r  w h ic h  to  
s p r e a d  t h e  m o is t u r e  a n d  th u s  h e lp s  
in  t h e  c o n tr o l  o f  t h is  e le m e n t .  A f t e r  
c r u s h in g ,  th e  c o a l  j o in s  th e  l j x | - i n .  
f r a e t io n  m a d e  o n  th e  m id d le  s c r e e n ,  
e i t h e r  in  e h u t e s  to  r a i lr o a d  c a r s  o r  o n  
t h e  t r a n s f e r  b e l t  l e a d in g  to  th e  r iv e r -  
l o a d i n g  b e lt .  N o r m a l ly ,  a l l  s h ip m e n t s  
a r e  m a d e  b y  b a r g e ,  a l t h o u g h  r a i l -  
I o a d in g  f a c i l i t i e s  a r e  a v a i la b le  i n  c a s e  
o f  i c e  o r  o th e r  c o n d i t io n s  m a k in g  
w a te r  s h ip m e n t  im p o s s ib le .  C o a l  
lo a d e d  in  b a r g e s  i s  w e ig h e d  c o n t in u 
o u s ly  b y  a n  a u t o m a t ic  w e ig h in g  u n it  
o n  th e  t r a n s f e r  b e lt .

Fines to H y d ro sep arato r

M i n u s - A - i n .  m a t e r ia ł  th r o u g h  th e  
b o t t o m  d e w a t e r in g  s c r e e n  f lo w s  w i t h  
th e  w a t e r  t o  a  2 9 - f t . - d ia m e t e r  h y d r o 
s e p a r a t o r  w i t h  a  c a p a c i t y  o f  6 ,3 0 0  
g .p .m .,  w h ic h  s e p a r a t e s  i t  in t o  A -  
in .x 2 S - m e s h  a n d  m in u s -2 S -m e s h  f r a c -  
t io n s .  T h e  f o r m e r ,  w h ic h  c o n s t i t u t e s  
th e  u n d e r f lo w , g o e s  in t o  th e  b o o t  o f  
a n  e le v a to r ,  w h ic h  e le v a t e s  i t  t o  t w o  
t w o - t r a y  h ig h - s p e e d  s h a k in g  s c r e e n s
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( 3 0 0  1 ^ - in . s t r o k e s  p e r  m in u t ę )  w ith  
a  t o t a l  s c r e e n in g  a r e a  o f  IGO s ą . f t .  
o f  f m m .  w e d g e  w ir e .  W a t e r  o v e r -  
f io w in g  th e  e le v a t o r  b o o t  i s  r e t u r n e d  
to  th e  h y d r o s e p a r a t o r  b y  a  c e n t r i f -  
u g a l  p u m p .

F e e d  to  th e  d e w a te r iu g  s c r e e n s ,  
w h ic h  s lo p e  u p w a r d  f r o m  th e  f e e d  
e n d  i  in .  i n  1  f t . ,  a v e r a g e s  5 0  p e r  
c e n t  s o l id s .  T h e  c o a l  f r o m  th e  f ir s t  
t r a y  o f  e a c h  s c r e e n  a v e r a g e s  3 2  p e r  
c e n t  m o is tu r e  ( d r y  b a s i s )  w h i le  th e  
c o a l  f r o m  th e  e n d s  o f  th e  s c r e e n s  
a v e r a g e s  2 5  p e r  c e n t .  T h e  d e w a te r -  
in g  s c r e e n s  d is c h a r g e  in t o  a  c o n v e y o r  
f e e d i n g  th r e e  c e n t r i f u g a l  d r y e r s  ( t w o  
in  u s e )  w h ic h  r e d u c e  th e  s u r f a c e  
m o is t u r e  t o  a b o u t  7 .3  p e r  c e n t .  D r ie d  
c o a l  g o e s  in t o  a  c o l le c t in g  c o n v e y o r  
e i t h e r  t o  th e  t r a n s f e r  b e l t  n o t e d  a b o v e  
o r  to  t h e  c a r - lo a d in g  c h u te s .  D r y e r  
e ff lu e n t  i s  r e t u r n e d  to  th e  e le v a to r  
b o o t .

O v e r f lo w  f r o m  th e  h y d r o s e p a r a to r ,  
c o n t a in in g  n o m in a l ly  m in u s -2 8 -m e s h  
m a t e r ia ł ,  g o e s  in t o  a  s u m p  fr o m  
w h ic h  i t  i s  p u m p e d  u p  to  a  2 0 0 ,0 0 0 -  
g a l .  s e t t l i n g  c o n e  b y  t w o  3 ,5 0 0 -g .p .m .  
c ir c u la t in g  p u m p s .  A n  a u x i l ia r y  
p u m p  t a k e s  w a t e r  f r o m  th e  t o p  o f  
th e  c o n e  e i t h e r  f o r  b r e a k in g  u p  th e  
s lu r r y  i n  s t a r t in g  o r  f o r  u s e  in  a  h o s e  
f o r  b r e a k in g  u p  f r o t h  f o r m a t io n  o n  
th e  c o n e  w a t e r  s u r f a c e  r e s u l t in g  f r o m  
o i l  c o l le c t e d  o n  th e  c o a l  in  th e  c o u r se  
o f  m in in g .

H and ling  Slurry

C la r if ie d  w a t e r  f r o m  th e  to p  o f  th e  
c o n e  i s  r e t u r n e d  to  th e  w a s h e r s ,  w h ile  
t h e  s lu r r y  s e t t l in g  to  th e  b o t to m  i s  
p u m p e d  to  a  v a c u u m  f i l t e r  b y  a  
s lu r r y  p u m p .  T h e  f i l te r ,  o f  th e  c o n -  
t in u o u s  t y p e ,  i s  f t .  in  d ia m e te r  
w it h  e ig h t  d is k s ,  i s  d r iv e n  b y  a  v a r i-  
a b le - s p e e d  g e a r ,  a n d  h a s  a  r a te d  
c a p a c i t y  o f  2 5  t o n s  p e r  h o u r . S u r 
f a  c e - m o is tu r e  c o n t e n t  o f  th e  f i l te r  
c a k e  a v e r a g e s  a r o u n d  1 9 1  p e r  c en t.  
T h e  c a k e  i s  d is c h a r g e d  in t o  a  s p e c ia l  
c o n v e y o r  w ith  a  c e n te r  c h a in  a r -  
r a n g e d  to  c a r r y  th e  c a k e  e ith e r  to  th e  
c o l l e c t in g  c o n v e y o r  u n d e r  th e  c e n 
t r i f u g a l  d r y e r s  o r  to  th e  N o .  3  r e f u s e  
c o n v e y o r .

I n s t a l la t io n  o f  th e  f i l t e r  p e r m it s  th e  
e s t a b l i s h m e n t  o f  a  c lo s e d  p r e p a r a t io n  
c irc-u it i n  w h ic h  a l l  m a t e r ia ł  i s  r e -  
c o v e r e d .  I n  f a c t ,  a s id e  f r o m  r e f u s e ,  
th e  o n ly  m a t e r ia ł  l o s s  in  th e  p la n t  i s  
th e  s m a l i  ą u a n t i t y  o f  f in e  d u s t  d is 
c h a r g e d  t o  th e  a tm o s p l ie r e  f r o m  th e  
c y c lo n e  s e p a r a t o r  in  th e  d u s t - c o l le c t -  
in g  s y s t e m  a s  t h e  p r e c ip i t a t e d  m a 
t e r ia ł  j o i n s  th e  o th e r  f in e s  in  th e  
d r ie d - c o a l  c o l l e c t in g  e o n v e y o r  n o te d  
a b o v e .  S in c e  th e r e  a r e  r e s tr ic t io n s  
a g a in s t .  d i s c h a r g in g  w a t e r  c a r r y in g  
c o a l o r  r e f u s e  in t o  th e  r iv e r ,  p r o v is io n  
h a s  b e e n  m a d e  s o  th a t  w h e n  i t  is

n e c e s s a r y  to  d r ą in  th e  s e t t l in g  c o n e  
th e  c o n t e n t s  c a n  b e  r o u te d  to  th e  f i l te r  
f o r  r e m o v a l  o f  th e  s o l id s ,  w h ic h  a r e  
s e n t  to  th e  a e r ia l  tr a m w a y  f o r  d is -  
p o s a l  w h ile  th e  w a te r  i s  r u n  to  w a s t e .  
M a k e - u p  w a t e r  f o r  th e  p la n t  i s  s u p -  
p l i e d  th r o u g h  s p r a y s  o n  th e  c o a r s e -  
a n d  f in e - c o a l  d e w a te r iu g  s c r e e n s  b y  a  
1 2 5 - g .p .m .  p u m p  a t  th e  r iv e r .

F o r  c o n tr o l  a n d  r e c o r d  p u r p o s e s ,  
th e  w a s h e r  f e e d ,  c le a n e d  c o a l  a n d  
r e f u s e  a r e  s a m p le d  e v e r y  h a l f  h o u r .  
T o  f a c i l i t a t e  th is  w o r k  a n d  e a s e  th e  
s a m p l in g  ta s k ,  th r e e  a u t o m a t ic  s a m -  
p le r s  a r e  e m p lo y e d ,  tw o  in  th e  c h u te s  
a t  th e  d is c h a r g e  e n d s  o f  th e  w a s h e r -  
f e e d  a n d  t r a n s f e r  b e lts , r e s p e c t iv e ly ,  
a n d  o n e  in  th e  c h u te  to  th e  N o .  4 ,  o r  
f in a ł,  r e f u s e  c o n v e y o r . T h e s e  s a m -  
p le r s  c o n s i s t  o f  a  s p l i t t e r  m o u n te d  o n  
a  p la t e  c a r r ie d  o n  r o lle r s  to  p e r m it  
s id e w is e  m o v e m e n t . T h e  s p l i t t e r  i t -  
s e l f  c o n s i s t s  e s s e n t ia l ly  o f  tw o  v e r t ic a l  
p la t e s  w it h  a n  o p e n in g  a b o u t  1 2  in .  
w id e  f a c i n g  th e  c o a l s tr e a m . C o a l e n -  
t e r in g  th e  s p l i t t e r  f a l l s  th r o u g h  a  h o le

in  th e  p la t e  a n d  in t o  a  c h u t e  s y s te m ,  
w h e r e  i t  i s  f ir s t  s p l i t  in t o  t w o  p a r t s ,  
a f t e r  w h ic h  o n e  h a l f  i s  a g a in  s u b -  
d iv id e d ,  th e  f in a ł  ą u a r t e r  f a l l i n g  in t o  
a  s a m p l in g  b o x .  B o t h  t h e  s a m p le r  
a n d  s a m p l in g  b o x  a r e  s h o w n  i n  a c -  
c o m p a n y in g  i l lu s t r a t io n s .  E ą u ip p e d  
w ith  r a c k - a n d - p in io n  g a t e s  a n d  w ith  
s h o v e l in g  p la t e s  in  f r o n t ,  th e  s a m p le  
b o x e s  p r o v id e  a  c o n v e n ie n t  m e a n s  o t  
c o l le c t in g  a n d  r c m o v in g  s a m p le s .

O p e r a t io n  o f  th e  s a m p le r  i s  c o n -  
tr o l le d  b y  a  m o t o r - d r iv e n  t im in g  e l e 
m e n t  w h ic h  s t a r t s  a  m o t o r  to  d r iv e  
th e  p la t e  c a r r y in g  th e  s p l i t t e r  a c r o s s  
f r o m  o n e  s id e  o f  tb e  c o a l  s t r e a m  to  
th e  o th e r  e v e r y  h a l f  h o u r . A  lim it  
s w i tc h  s t o p s  th e  m o t o r  u p o n  c o m p lc -  
t io n  o f  th e  c y c le .  S u c h  r a i ł  s h ip m e n t s  
a s  a r e  m a d e  f r o m  I s a b e l la  a r e  h a n d  
s a m p le d ,  a s  th e  m e c h a n ic a l  s a m p le r  
c a n  b e  u s e d  o n ly  o n  b a r g e  c o a l .  C o m -  
p a r in g  th e  r e s u lt s  o n  w a s h e d  e o a l h a s  
s h o w n  th a t  m e c h a n ic a l  s a m p l in g  g iv e s  
r e s u lt s  in  l in e  w i t h  h a n d  m e th o d s .

T b e  s a m p le - h a n d l in g  r o u t in e  i s  a s

Fig . 7— Flowsheet, Isabella preparation plant.
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Sam ple-collecting boxes have rack- 
and-pinion gates and a shoveling 

p latform .

Rock, Iron, wood, e tc ., are pickcd out 
of the plus-4-in. coal prior to crush
ing . In the back is tho scalping screen 

with stepped screen jackets.

Ono of the three autom atic samplers 
used at Isabella , with cover removed 
to show driving m echanism . The 
sp litter, ind icated  by arrow , is car- 
ried across the coal stream on the 

m ovable plate shown.

A ll coal a t Isabella passes through 
these two air^operated washers fitted  

with electrie*eye re ject contro!*.

Two centrifugal dryer*. with a third 
in  r*serve , dewater 5 16~in. x 28-mesh 

coal a t Isabella .

Slurry is dewatered in this continuous 
£ lte r a t Isabe lla . In the foreground 
is a portion o f the dewatering screens 
fo r 5 I6~tn. x 28-rr.esh coal, which 

precede the centrifugal dryer*.
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f o l l o w s :  m a k e  p r e l im in a r y  s p l i t  a t  
th e  s a m p le  b o x ,  r e t a in in g ,  in  th e  e a s e  
o f  w a s h e d  e o a l  a n d  r e f u s e ,  a b o u t  1 5 0  
l b . ;  c r u s h  to  \  in .  i n  m i l i ;  s p r e a d  
o n  e lo th  a n d  ą u a r t e r  b y  h a n d ;  d r y  
r e t a in e d  ą u a r t e r ;  p u lv e r iz e  ( s e c o n d  
s t a g e )  in  m i l i ;  s p l i t  d o w n  i n  r iffle  
b u e k e t s ;  b u c k  d o w n  s p l i t  r e t a in e d ;  
f n i s h  b y  g r in d i n g  to  m in u s  6 0 -m e s h  
in  b a l i  m i l i  u s in g  r e j e e t e d  b a l i  b e a r -  
in g s .  J a r s  a r e  s t e e l  e h r o m iu m  p la t e d  
in s id e .  T h e  s a m p le  th e n  i s  r e a d y  f o r  
th e  a n a ly t i e a l  la b o r a to r y .  A l l  o f  th e  
a b o v e  e ą u ip m e n t  i s  in s t a l l e d  o n  o n e  
f lo o r  o f  th e  p r e p a r a t io n  p la n t .

I n  s p i t e  o f  a  m o n th ’s  d e la y  in  g e t -  
t i n g  th e  w o r k  u n d e r  w a y ,  th e  I s a b e l la  
p r e p a r a t io n  p la n t  w a s  e o m p le te d  in  
f iv e  m o n th s  in s t e a d  o f  th e  s ix  o r ig i -  
n a l l y  e o n te m p la te d .  T h is  s p e e d y  e r e e -  
t io n ,  a s  w e l l  a s  th e  m in im u m  d if f ic u lty  
e n c o u n t e r e d  in  s t a r t in g  u p  a n d  in  
s u b s e ą u e n t  o p e r a t io n  w e r e  d u e  to  a  
n u m b e r  o f  f a c t o r s ,  o f  w h ic h  p e r h a p s  
th e  p r in c ip a l  o n e s  w e r e  th e  d e c is io n  
to  u s e  n o t h in g  b u t  p r o v e d  e ą u ip m e n t ,  
c lo s e  c o n t a c t  b e tw ę e n  th e  L in k - B e lt  
C o. a n d  th e  I s a b e l la  m a n a g e m e n t  d u r -  
i n g  th e  d e s ig n  s t a g e  a n d  th e  a d o p t io n  
o f  a  s y s t e m  o f  m a r k in g  s t r u c tu r a l  
m e m b e r s , t im in g  d e l iv e r ie s  a n d  co -  
o r d in a t in g  th e  a c t iv i t i e s  o f  th e  v a r i -  
o u s  c o n t r a c t o r s  a n d  s u b e o n tr a e to r s .

A s  a  p r e l im in a r y ,  th e  a s s i s t a n t  c o n 
s u l t in g  e n g in e e r  s p e n t  th r e e  m o n th s  
in  th e  m a n u f a c t u r e r ’s  e n g in c e r in g  d e -  
p a r tm e n t ,  in  th e  c o u r s e  o f  w h ic h  th e  
p la n t  w a s  la id  o u t  in  n u m b e r e d  s e c -  
t io n s .  W h e n  f a b r ic a t i o n  s ta r te d ,  a  
m a n  w a s  s e n t  to  th e  p la n t  to  c h e c k  
s h ip m e n t s  to  s e e  t h a t  a ll  n e c e s s a r y  
m e m b e r s  w e r e  in c lu d e d .  A l l  s t e e l  w a s  
m a r k e d  in  s u c l i  a m a n n e r  a s  to  s h o w  
e x a c t ly  w h e r e  i t  b e lo n g e d  a n d  in  w lia t  
p o s i t io n  i t  s b o u ld  b e  e r e c te d  in  r e la -  
t io n  to  o th e r  s t r u c t u r a l  e le m e n ts .  A n d  
w h e n  e r e c t io n  s t a r t e d ,  a  c e n tr a l  c le a r 

Part of the Isabella dust-collecting 
system— hood over the scalping

screen with duet to exhaust fan.

in g  h o u s e  w a s  e s t a b lis h e d  to  c o n tr o l  
th e  a c t iv i t i e s  o f  a l l  c o n tr a c to r s  a n d  
p r e v e n t  in t e r f e r e n c e .  A n  a t t e m p t  w a s  
m a d e  to  f o r e s e e  a t  le a s t  te n  d a y s  to  
tw o  w e e k s  in  a d v a n c e  w h e n  e ą u ip 
m e n t  w a s  n e e d e d ,  w h e r e u p o n  th e  m a -  
c h in e r y  w a s  s e t  in  m o t io n  to  in s u r e  
i t s  s h ip m e n t  o n  tim e .

T h e  e n t ir e  p r e p a r a t io n  p la n t  w a s  
b u i l t  o n  1 2 - in .- d ia m e te r  e o n e r e te  p i l e s  
d r iv e n  to  th e  r o c k . A v e r a g e  d e p th  
w a s  3 2  f t .  b e lo w  th e  p i le  c a p s .  T h e  
b le n d in g  b in  w a s  s e t  o n  a  e o n e r e te  
m a t , in  th e  d e s ig n  o f  w h ic h  a  s o i l -  
b e a r in g  v a lu e  o f  2  to n s  p e r  s ą u a r e  
f o o t  w a s  a d o p te d .  C o n c r e te  w o r k  o n  
th e  b le n d in g  b in s  w a s  d o n e  b y  th e  
s l id in g - f o r m  s y s te m , w h ic h  p e r m it t e d  
p o u r in g  th e  s id e  w a lls ,  e n d s  a n d  p a r -  
t i t io n s  in  s ix  2 4 -h o u r  d a y s .

River Belt System  Rebuilt

I n  in s t a l l i n g  th e  n e w  p la n t ,  th e  
r iv e r - b e l t  g a l l e r y  f r o m  th e  o ld  t ip p le  
w a s  r e t a in e d  b u t  th e  o r ig in a l  b e l t  s y s 
te m  w a s  r e b u ilt .  I n  th is  p r o c e s s ,  b e l t  
w id t h  w a s  r e d u c e d  f r o m  4 8  to  3 6  in .  
a n d  a  n e w  b e l t  w a s  in s ta l le d ,  a lo n g  
w ith  n e w  a n t i - f r ic t io n  id le r s ,  b o th  
s ta n d a r d  a n d  b e l t - t r a in in g  t y p e s .

H a r b o r  f a c i l i t i e s  w e r e  c o m p le te ly  
r e b u ilt .  T h e  o ld  w o o d e n  ic e  b r e a k e r s  
a n d  p ie r ś  d e s tr o y e d  in  th e  w in t e r  o f  
1 9 3 6  w e r e  r e p la c e d  b y  s t r u c tu r e s  
m a d e  u p  o f  in t e r lo c k in g  s te e l  p i l in g  
f l l le d  w it h  r o c k . C o n c r e te  u n d e r  th e  
r iv e r  l o a d i n g  s t a t io n  w a s  r e p la c e d  a n d  
th e  s t a t io n  w a s  s im p li f ie d  to  lo a d  in  
o n e  la n e  th r o u g h  a  s in g le  c h u te . T h r ee  
l ig h t  v e r t i c a l  c e n t r i f u g a l  b ilg e  p u m p s  
w e r e  p u r c h a s e d  f o r  d e w a te r in g  th e  
b a r g e s . I n  a d d it io n ,  a  n e w  a n d  im -  
p r o v e d  f lo o d l ig h t in g  s y s te m  w a s  in 
s ta l le d .

S t r u c t u r a l  r ig id i t y  a n d  e l im in a t io n  
o f  v ib r a t io n  a n d  s w a y  w e r e  g iv e n  
c a r e f u l  a t t e n t io n  in  th e  d e s ig n  o f  th e  
p la n t .  K n o w in g  th e  n a tu r ę  o f  th e  
m a t e r ia ł  o n  w h ic h  th e  p la n t  w a s  to  b e  
s e t ,  b a la n c in g  o f  r e e ip r o c a t in g  u n it s

w a s  c a r e f u l ly  w a tc h e d .  I n  th e  e a s e  o f  
th e  f in e -c o a l  d e w a t e r in g  s c r e e n s ,  f o r  
e x a m p le ,  e s p e e ia l  a t t e n t io n  w a s  g iv e n  
t o  t a k in g  e a r e  o f  th e  v e r t ic a l  c o m -  
p o n e n t  in  o p e r a t io n .  T h e  s c r e e n s  w e r e  
s u p p o r t e d  o n  b o x  g ir d e r s  i n  t u r n  r e s t -  
i n g  o n  p la t e  g ir d e r s  c a r r ie d  in t o  th e  
c o lu m n s .  R e in f o r c in g  p la t e s  w e r e  
r iv e t e d  to  th e  w e b s  o f  c o lu m n s  c a r r y 
i n g  v e r y  l i e a v y  lo a d s ,  a s  in  th e  e a s e  
o f  th o s e  m e m b e r s  s u p p o r t i n g  th e  s e t -  
t l i n g  c o n e , w h e r e  th e  lo a d  o n  o n e  
c o lu m n  i s  2 0 0  to n s . A n o t h e r  I ń s ta n c e  
o f  th e  m e a s u r e s  ta k e n  in  s t r u c tu r a l  
d e s ig n  w a s  t y i n g  th e  b o t to m s  o f  th e  
t a n k s  o n  th e  w a s h e r s  to  th e  s u p p o r t 
in g  c o lu m n s  to  p r e v e n t  s w a y  d u e  to  
m o t io n  o f  th e  la r g e  ą u a n t i t y  o f  w a t e r  
in  e a c h  ta n k .

M e a s u r e s  ta k e n  to  r e d u c e  m a in t e -  
n a n c e  in c lu d e d :  s u p p o r t i n g  o f  a l l  e c -  
e e n tr ic  s h a f t s  o n  b o x  g ir d e r s  to  p r e -  
v e n t  w h ip p in g  in  o p e r a t io n ;  u s e  o f  
0 .4 0  c a r b o n  ( 0 .5 0  in  s o m e  c a s e s )  s t e e l  
f o r  a l l  p a r t s  s u b j e c t  to  w e a r  in  f l i g h t  
e o n v e y o r s ;  u s e  o f  w h it e - m e t a l  l in e r s  
in  th e  b o t to m s  a n d  a lo n g  th e  s id e s  
o f  th e  r e f u s e  c o n r e y o r s ;  r o l le r  b e n r -  
in g s  in  a l l  m o t o r s  a n d  a n t i - f r i c t io n  
b e a r in g s  in  a l l  b e l t  id le r s ,  a e c o m -  
p a n ie d  b y  th e  u s e  o f  p r e s s u r e  f i t t in g s  
f o r  g r e a s e  g u n s  a t  a l l  p o in t s  w h e r e  
lu b r ic a t io n  i s  n e c e s s a r y .  A ls o ,  a l l  
p a r t s  w e r e  s ta n d a r d iz e d  a s  f a r  a s  
p o s s ib le  w ith  r e g a r d  to  t y p e  a n d  s iz e  
to  r e d u c e  th e  n u m b e r  o f  s p a r e  u n i t s  
a n d  r e p a ir  p a r t s  c a r r ie d  in  s to c k .

S a f e t y ,  c o m f o r t  a n d  c le a n l in e s s  
w e r e  n o t  n e g le c te d  in  p la n t  d e s ig n .  
S t e e l  a n d  c o n c r e te  c o n s t r u c t io n  a n d  
a s b e s to s - s h e a th e d  m e ta l  r o o f in g  a n d  
s id in g  w ith  a n  a lu m in u m  f in is h  o n  
b o th  s id e s  r e n d e r  th e  p la n t  p r a e t ic a l ly  
f ir e p r o o f ,  in  a d d it io n  to  r e d u c in g  
m a in te n a n c e .  F lo o r s ,  w it h  th e  e x c e p -  
t io n  o f  th e  w a s h in g  f lo o r , a r e  m a d e  
o f  4 - in .  r e in f o r c e d  e o n e r e te ,  w i t h  3 - in .

Method of supporting eccentric  
shafts to prevent whipping in the 
new Isabella m etallurgical-coal p lant.
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r e in f o r c e d  c o n c r e te  i n  c o n v e y o r  g a l -  
le r ie s .  S t e e l  g r a t in g  i s  e m p lo y e d  o n  
th e  w a s h e r y  f lo o r , o n  a l l  s t a ir w a y s  
a n d  o n  c e r ta in  o th e r  w a lk w a y s ,  w it h  
t o e  c le a t s  in  th e  c a s e  o f  c o n c r e te  in -  
s t a l la t io n s .  R a i l in g s  a lo n g  s t a ir w a y s ,  
w a lk w a y s ,  e t c . ,  c o n s i s t  o f  1 - in .  p ip ę ,  
a n d  a l l  m o v in g  p a r t s ,  s u c h  a s  p u l le y s ,  
g e a r s ,  h e lt s ,  e t c . ,  a r e  t o t a l ly  in c lo s e d  
in  s t e e l  g u a r d s .  A b o u t  5 5 0  s q . f t .  o f  
s k y l ig h t s  w a s  in s t a l l c d  in  t h e  r o o f ,  
w it h  a  l ib e r a ł  n u m b e r  o f  w in d o w s  in

th e  s id e s .  A d d i t io n a l  i l lu m in a t io n  i s  
p r o v id c d  b y  l i g h t  f ix t u r e s .  P la e e m e n t  
o f  t h e s e  f ix t u r e s  w a s  d o n e  o n  th e  jo b .

S u f f ic ie n t  r o o m  a r o u n d  a l l  e ą u ip 
m e n t  u n i t s  f o r  in s p e c t io n ,  r c p a ir  a n d  
lu b r ic a t io n  w a s  a n o t h e r  p r im e  c o n -  
s id e r a t io n ,  a lo n g  w it h  c o n v e n ie n t  a c -  
c e s s  to  a l l  p a r t s  o f  th e  p la n t .  A d e -  
ą u a t e  l ie a d r o o m  r e c e iv e d  p a r t ic u la r  
a t t e n t io n ,  w i t h  th e  r e s u l t  t h a t  o n ly  
t w o  u n a v o id a b le  Io w  s p o t s  e x i s t  a n y -  
w h e r e  in  th e  p la n t .  Y e n t i la t o r s  in

th e  r o o f  r e d u c e  th e  t e m p e r a tu r o  i n  th e  
s u m m e r  t im e  a n d  th e  a lu m in u m  f in is h  
o n  th e  o u t s id e  a ls o  d o e s  i t s  p a r t  in  
r e f le c t in g  th e  s u n ’s  l i e a t  a w a y  f r o m  
t h e  p la n t  in t e r io r ,  w h e r e  th e  s a m e  
f in is h  im p r o y e s  in t e r io r  a p p e a r a n c e  
a n d  i l lu m in a t io n .  F o r  w in t e r - t im e  o p -  
c r a t io n ,  a  c o m f o r t a b le  t e m p e r a t u r e  i s  
m a in t a in e d  b y  n in e  u n i t  h e a t e r s  f e d  
w it h  s t e a m  f r o m  a  b o i le r  f ir e d  b y  a  
h o u s e h o ld  s to k e r .  T h e  h e a t in g  s y s t e m  
i s  d e s ig n e d  to  m a in t a in  a n  in t e r io r  
t e m p e r a t u r e  o f  a t  l e a s t  5 0  d e g . w it h  
a n  o u t s id e  te m p e r a tu r e  o f  1 0  d e g .  
b e lo w  z e r o .

H o o d s K eep  Down Dust

T o  k e e p  d o w n  th e  l ib e r a t io n  o f  d u s t  
in  th e  p la n t ,  h o o d s  a r e  in s t a l l e d  o v e r  
a n d  u n d e r  t h e  s c a lp in g  s c r e e n ,  a t  t h e  
d is e h a r g e  e n d s  o f  e o n v e y o r s  h a n d l in g  
r a w  c o a l  a n d  a t  o th e r  p o in t s  w h e r e  
d u s t  m a y  b e  t h r o w n  i n t o  th e  a ir .  
T h e s e  h o o d s  a r e  c o n n e c te d  b y  d u c t s  
t o  a n  e x l ia u s t e r ,  w h ie l i  f e e d s  a  e y e lo n e  
d u s t  c o l le c t e r .

T h e  I s a b e l la  p r e p a r a t io n  p la n t  i s  
o p e r a t e d  b y  7 0  b a l l - b e a r in g  m o t o r s  
r a n g in g  in  s iz e  f r o m  1 / 6  t o  1 0 0  h p .  
T h is  t o t a l  in c lu d e s  f o u r  m o t o r s  u s e d  
in  th e  o p e r a t io n  o f  th e  a e r ia l - t r a m -  
w a y  r e f u s e - d i s p o s a l  s y s t e m ,  b u t  e x -  
c lu d e s  th e  m o t o r  o n  th e  s lo p e  b e l t  
a n d  a  f e w  s m a l i  s p e c ia l - p u r p o s e  
u n it s .  A l l  m o t o r s  5 0  h p .  o r  l e s s  i n  
s iz e  o p e r a t e  a t  4 4 0  v o l t s ,  w i t h  th e  
la r g e r  m o t o r s  a t  2 ,2 0 0  y o l t s .  O u t s id e  
o f  w o r m - g e a r  r e d u c e r s  a n d  s i l e n t -  
c h a in  u n it s ,  d r iv e s  p r im a r i ly  c o n s i s t  
o f  s in g le -  o r  d o u b le -r e d u c t io n  h e r r in g -  
b o n e  r e d u c e r s  w i t h  f in is h e d  r o l le r  
c h a in s  a n d  c o u p l i n g s ,  s u p p le m e n t e d  
b y  V - b e l t s  o n  s c r e e n s ,  e r u s h e r s  a n d  
s im i la r  e ą u ip m e n t .

P o w e r  to  o p e r a t e  th e  4 4 0 - v o l t  
m o t o r s  i s  s t e p p e d  d o w n  f r o m  2 ,3 0 0  
y o l t s  b y  a  s e p a r a t e  t r a n s f o r m e r  s t a 
t io n .  M a g n e t ic  s t a r t e r s  a r e  u s e d  
t h r o u g h o u t ,  a n d  a l l  4 4 0 - v o l t  s t a r t e r s  
a r e  g r o u p e d  o n  a  p a n e l  o n  th e  w a s h -  
i n g  f lo o r . O n  t h is  s a m e  p a n e l  a r e  
m o u n te d  th e  c ir c u i t  b r e a k e r s  e m 
p lo y e d  in  e v e r y  4 4 0 - v o l t  c ir c u it .  A l l  
w ir in g  i s  p la c e d  i n  r ig id  c o n d u it ,  w i t h  
th e  e x c e p t io n  t h a t  th e  f in a ł c o n n e e -  
t io n  i s  m a d e  w i t h  f le x ib le  c o n d u it  i n  
th e  c a s e  o f  V - b e l t  d r iv e s ,  e t c . ,  w h e r e  
s l id in g  m o t o r  b a s e s  a r e  u s e d .

C o n tr o l  b u t t o n s  a r e  c e n t r a l iz e d  o n  
a  p a n e l  f a c i n g  th e  w a s h in g  u n i t s ,  a n d  
th e  e n t ir e  p l a n t  c o n t r o l  i s  p la c e d  in  
th e  h a n d s  o f  th e  p l a n t  o p e r a t o r s ,  w h o  
a ls o  o p e r a t e  th e  s lo p e  b e l t .  A  s ig n a l  
s y s t e m  a n d  t e le p h o n e  c o n n e c t io n  w i t h  
th e  b o t to m  p e r m it  e o o r d in a t i n g  th e  
a c t iy i t i e s  o f  th e  d u m p  a n d  p r e p a r a 
t io n  p la n t .  P r o y i s io n  a l s o  i s  m a d e  f o r  
lo c k in g  a l l  b r e a k e r s  o p e n  w h e n  r e -  
p a ir in g  e ą u ip m e n t ,  a n d  e a c h  r e p a ir

T a b le  II— Equipm ent, M otor and D rive  D eta ils , Isa b e lla  P rep ara tio n  P lant

Feet or 
Strokes 

Per M in .

Motors

Scalping screen, 6 ft. wide, 23J ft. 
long, 15-deg. slope, 96 sq.ft. of 
4-in. round perf. plate, 6-in.
stroke.....................................

Flat-top apron-type picking table,
48 in. wide, 26 ft. c. to c...........

P lu s 4-in. crusher, 30x36 double
ro l i.........................................

3 6-in. raw-coal belt. (b), 231 ft. c. to
c., 17-deg. inclined portion........

Tripper......................................
Blended-coal apron feeders, 36 in.

wide.......................................
36-in. washer feed belt (b), 178 ft. 

c.c.» 38-deg. inclination, 173t ft.
hor., 45 ft. 8 in. lift..................

Shaking feed chute, 6 ft. to 3 ft. 
wide, 20 ft. long, 4-in. stroke, l i
in. to 1 ft. pitch.......................

Washer drives.............................
Washer-reject gates.....................
Washer blowers...........................
Ref. convs. 1 and 2, 18x6-in.. 27$

o. to o.....................................
Ref. conv. No. 3, 24x8-in., 52 ft.

e. to c.....................................
Ref. conv. No. 4, 36x8-in., 3 cor-

ners........................................
Coarse-coal dewatering screens; up- 

per. 6 ft. wide, 33 J ft. long, 144 
5q.ft., l$-in. perf. plate; middle,
7 ft. x 2 9  ft., IB S  sq.ft. of J-in. 
perf. plate; lower, 8 ft.x38; 224 
sq it. stainless-steel A -in * perf.
plate; 6-in. stroke.....................

Washed-ooal (4xlf-in.) crusher,
36x48 in., double ro li................

Hydroseparator, 29-ft. dia., 6,300 
g.p.m.

Boot overflow pum p....................
Elew, iV in.x28-in. coal, 43$ ft. c.

to c., about 70 deg................
Two two-tray fine-coal dewatering 

screens, 160 sq.ft., i-mm. wedge
wire, lj-in. stroke....................

D rye r feed conv., 30x8 in., 38} ft.
c. to o.....................................

Centrifugal dryers.......................
Dried-coal conv., 24x8 in., 61 ft.

hor., c. to c..............................
Clean-eoal transfer belt (b), 36 in., 

162$ hor., c. to c., 32 ft. l i f t . ...
R iye r belt (b ).............................
Circulating-water pumps, 8,500 

g.p.m., 60-ft. head, -28-m. coal. . 
Froth-breaking pump, 160 g.p.m., ' 

50 to 60 Ib. through J-iu. nozzle.. 
Pit drainage pump, 25 g.p.m., 20-

ft. head............ .....................
S lurry (35 per cent solids) pump,

250 g.p.m., 61 -ft. head..............
F ilter (-28 m esh)........................

Yacuum  pump, 2,382 c i.m ...........
Filtrate pum p.............................
Positive-pressure blower...............
Filter-cake eonv., 18x6-in., 28 ft.

o. to o,....................................
Freah-water pump, 150 g.p.m., 125-

ft. head..................................
Samplers....................................
Stoker.......................................

TJnit heaters...............................
U tility  oompressor.......................
Slate-Din gate.............................
Batch-hopper gates......................
Aerial tram way...........................
Emergency larry-loading conveyor.. 
Dust-oollecting fan......................

No. H p. R .P .M

130 1 10 860

40 1 3 1,165

340 (a) l 30 690

327 1 30 1,160

11 (c) 1 2 (d)
22 5 3 1.165

306 1 25 1,150

140 1 10 870

2 10 1,750
6 1 (e) 1,720

465 2 50 1,175

71 2 3 1,165

58 1 3 1,165

70 1 5 1,155

156 1 30 (e) 860

,020 (a) 1 40 690

3 1 5(e) 860

1 5 (e) 860

100 1 15 1,155

300 1 10 1,150

74* 1 5 1,155

3 50 1,155

120 1 20 1,115

306 1 20 1,155

1 10 870
2 100(e,f) 3,500

1 15 (e) 3,500

1 H e ) 1,125

1 15 (e) 875

1 3 1,165

250 1 100 (f)
1 7 ł(e ) 1,745
1 3 1,165

5S 1 3 1,165

} . . . .

Drive

f R o lle r chain from double-re<l. 
\ (30:1) herringbone reducer

V-belts
( Roller chain from single-red. 
\  (6.38:1) herringbone reducer 

Worm-gear reducer 
f Roller chains and double-red. 
\  (30:1) herringbone reducers

f Roller chain and single red. 
\  (6.38:1) herringbone reducer

V-belts

Helical gear reducers (38.5:1) 
Worm-gear reducers 
Silent chain 

f Roller chains and double-red.
(30:1) herringbone reducers 

I Roller chain and double-red.
(30:1) herringbone reducer 

| Roller chain and double-red. 
(21.41:1) herringbone reducer

Worm-gear reducer 

D irect
f Roller chain and single-red. 
\ (3.74:1) herringbone reducer

Silent chain

f Roller-chain and double-red. 
\  (21.41:1) herringbone reducer 

V-belts

i Roller chain and double-red.
(25.40:1) herringbone reducer 

Roller chain and single-red.

(6.38:1) herringbone reducer 
V-belts 
Direot

5 {

10 (e)

17I
V/2
25
3
2

75 (f)
30
40

3,470
1,725
1.740
1.140
1.140
1.150 
1,730
1.740 

860
1.150 
1,170

Direct

Roller chain and variable 
(4:1) speed drive 

V-belts 
D irect 
V-belts

f Ro ller chain and double-red. 
{ (30:1) herringbone reducer

D irect

Direct
Direct
V-belt
Geannotor (86.3:1) 
W orm  reducers (48:1) 
Reducer (21:1)
Gears
V-belts

(a) Feet per m inutę at tins of teeth. (b) S ix  plies, 28-oz. duck, 1/8-in. rubber cover on carrying 
side, 1/16-in. on pulley side; belt-training idlers are installed at about 100-ft. intervals. (c) Travel- 
ing speed on track across bin top. (d) Totally inclosed. (e) Splashproof or drip-proof. (f) 2,200 volts.
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Refuse D isposal lm proved

This aeria l tramway cut Isabella refuse-disposal cost approxim ateły two-thirds.

W it h  th e  in s t a l l a t io n  o f  th e  n e w  
p la n t ,  r e f n s e  d i s p o s a l  w a s  im p r o v e d  
a n d  t h e  c o s t  r e d u c e d  a p p r o x im a t e ly  
t w o - t h ir d s  b y  th e  in s t a l l a t io n  o f  a  
d o u b le  r e v e r s ib le  a e r ia l  t r a m w a y  w it h  
tw o  a n g le  s t r u c t u r e s  a n d  t w o  2 5 0 - f t . -  
h ig h  t a i ł  m a s t s .  L e n g t h  o f  th e  t r a m 
w a y  a lo n g  th e  c a b le s  i s  3 ,3 5 0  f t . ,  w ith  
th e  f ir s t  a n g le  s t r u c t n r e  5 0 0  f t .  f r o m  
th e  l o a d i n g  t e r m in a l  a n d  th e  n e x t  
1 ,9 0 0  f t .  E le v a t io n  o f  o n e  t a i ł  m a s t  
a b o v e  th e  lo a d in g  s t a t io n  i s  3 9 0  f t . ; 
th e  o th e r , 3 6 5  f t .  D u m p in g  a t  3 ,0 5 0  
f t . ,  c a p a c i t y  o f  th e  t r a m w a y  i s  65  
to n s  p e r  h o u r ,  m a k in g  1 4 .1 S  t r ip s  a t  
a n  a v e r a g e  s p e e d  o f  8 0 0  f .p .m .  T h e  
t r a m w a y  i s  f i t te d  w i t h  a  l f - i n . -  
d ia m e t e r  lo c k e d -c o i l  t r a c k  c a b le  a n d  a
3 - in . 6 x 1 9  L a n g - L a y  h ig h - s t r e n g t l i  
t r a c t io n  c a b le .

T h e  o ld  r e f u s e - d is p o s a l  s y s t e m  w a s  
b a s e d  o n  th e  u s e  o f  a  s a d d le - t a n k  
s te a m  lo c o m o t iv e  p u l l in g  o n e  s id e -  
a n d  o n e  e n d - d is c h a r g e  la r r ie s ,  ea ch  
w ith  a  c a p a c i t y  o f  1 5  to n s .  T h is  
e ą u ip m e n t  h a s  b e e n  r e t a in e d  f o r  
e m e r g e n c ie s .  I n  a d d it io n  to  i t s  o th e r  
d is a d v a n t a g e s ,  th e  o ld  e ą u ip m e n t  h a d  
a b o u t  r e a c h e d  th e  l im i t  o f  i t s  a b i l i ty  
to  w a s t e  m a t e r ia ł  o n  th e  g r o u n d  a v a i l -  
a b le .  W i t h  th e  t a i ł  m a s t s  i n  th e ir  
p r e s e n t  p o s i t io n ,  t h e  a e r ia l  tr a m w a y  
m a k e s  a v a i la b le  su tlf ie ien t s to r a g e  
s p a c e  to' a c c o m m o d a t e  a n  e s t im a te d
2 ,7 0 0 ,0 0 0  t o n s  o f  m a t e r ia ł ,  a l lo w in g
2 0  p e r  c e n t  f o r  s h r in k a g e  d u e  to  
b u r n in g .  A t  th e  e n d  o f  a p p r o x i -  
m a t e ly  f i f t e e n  y e a r s  th e  t a i ł  m a s t s  w i l l  
b e  s w u n g  o v e r  a b o u t  3 0  d e g . to  th e  
n o r th  t o  p r o v id e  s p a c e  f o r  f i f t e e n  
y e a r s ’, o r  m o r e ,  a d d i t io n a l  s to r a g e .

T r a m w a y  b u c k e t s ,  o f  th e  e n d -d u m p  
ty p e ,  h a v e  a  c a p a c i t y  o f  1 0 8  c u .f t .  A t

th e  in s t a n c e  o f  th e  I s a b e l la  m a n a g e -  
m e n t , a l lo y - s t e e l  s h a p e s  a n d  p la t e s  
w e r e  u s e d  in  th e  c o n s tr u c t io n  o f  th e  
b u c k e t s  a n d  h a n g e r s ,  c u t t in g  a b o u t
1 ,0 0 0  lb . o f f  th e  w e ig h t  o f  ea ch . I n  
th is  in s t a l la t io n ,  th e  n u m b e r  o f  ca r -  
r ia g e  w h e e ls  w a s  in c r e a se d  to  e ig h t ,  
g iv in g  a  c o n s id e r a b le  in c r e a se  in  th e  
le n g t h  o f  th e  b e a r in g  o n  th e  tr a c k  
c a b le  a n d  t h u s  r e d u c in g  th e  s h a r p n e s s  
o f  th e  c a b le  b e n d  w h ile  th e  b u c k e ts  
a r e  t r a v e l in g .  H e a t - t r e a te d  a llo y - s te e l  
p in s ,  s tu d s ,  f o r g in g s ,  e tc ., w e r e  s p e c i -  
fie d  f o r  th e  c a m a g e s  to  r e d u c e  w e a r  
a n d  b r e a k a g e  a n d  th u s  c u t  m a in te 
n a n c e .  T w o  tr a e k -c a b le  o i l in g  ta n k s  
a r e  a t t a c h e d  to  th e  tr a m w a y  c a r r ia g e s ,  
w h ic h  a ls o  a r e  f it te d  w ith  a n t i - f r ic t io n  
b e a r in g s ,  a lo n g  w ith  a l l  c u r r e d  s a d -  
d le s  a n d  t r a c t io n - r o p e  g u id e  r o lle r s .  
R o lle r  b e a r in g s  a r e  u s e d  in  th e  t r a c 
t io n - r o p e  g u id e  s h e a v e s .

O n e  m a n  o n  e a c h  s h i f t  f i l ls  a n d  d is -  
p a t c h e s  th e  b u c k e t s ,  a n d  f o r  t h i s  s e r y 
ic e  e x - h o is t in g  e n g in e e r s  w e r e  s e le c te d  
b e c a u s e  o f  t h e ir  f a m i l i a r i t y  w ith  
e ą u ip m e n t  o f  t h is  c la s s  a n d  t h e ir  
a b i l i t y  to  in s p e c t  a n d  lu b r ic a t e .  
B u c k e t s  a r e  lo a d e d  f r o m  a  t w o -  
d o o r  a l lo y - s t e e l  b a t c h - lo a d in g  h o p p e r  
m o u n te d  o n  s p r in g s  s o  t h a t  a u t o m a t ic  
c lo s in g  o f  th e  m a in  s la t e - b in  g a t e  i s  
a c c o m p lis h e d  w h e n  th e  h o p p e r  is  
f i l le d . E le c t r ic  e y e s  a n d  l im it  s w i t c h e s  
a r e  to  b e  in s t a l l e d  to  a u t o m a t ic a l ly  
s t o p  th e  b u c k e t s  a s  t h e y  e o m e  in t o  th e  
l o a d i n g  t e r m in a l ,  p r o v id e d  th e  o p e r a 
to r , a s  n o r m a l ly  i s  th e  c a s e ,  h a s  n o t  
a lr e a d y  b e g u n  d e c e le r a t io n  i n  p r e p a 
r a t io n  f o r  d o c k in g  th e  b u c k e t ,  T h e  
t r a m w a y  i s  d r iv e n  b y  a  7 5 -h p .  2 ,2 0 0 -  
v o l t  m o to r . E s t im a t e d  m a x im u m  r e -  
ą u ir e m e n ts  i s  1 1 0  h p .,  w h i le  th e  a v e r -  
a g e  i s  5 0 .

m a n  i s  p r o v id e d  w it h  a  lo c k  f o r  t h a t  
p u r p o s e .  A c t u a l  l o c k in g  o u t  o f  c ir -  
c u it s  i s  d o n e  b y  th e  p la n t  o p e r a to r s ,  
w h o  a r e  o n  d u t y  e v e n  o n  id l e  d a y s ,  
b u t  r e p a ir  m e n  m u s t  s t a y  b y  to  s e e  
th a t  th e  o p e r a t io n  a c t u a l ly  i s  p e r -  
fo r m e d .

F o r  c o n tr o l  p u r p o s e s ,  th e  p la n t  i s  
d m d e d  in t o  tw o  s e c t io n s .  O n e  c o n 
s i s t s  o f  a l l  e ą u ip m e n t  f r o m  th e  b o t 
to m  o f  th e  s lo p e  to  th e  t o p  o f  th e  
b le n d in g  b in ,  w h i le  th e  o th e r  t a k e s  in  
a l l  e ą u ip m e n t  f r o m  th e  b o t to m  o f  th e  
b le n d in g  b in  to  th e  r iv e r ,  e x c lu d in g ,  
o f  c o u r s e ,  c e r t a in  e ą u ip m e n t  o p e r a te d  
o n ly  o c c a s io n a l ly  a n d  a ls o  w i t l i  p r o -  
v i s io n s  f o r  c u t t in g  c e r ta in  u n it s  
n e e d e d  o n ly  n o w  a n d  th e n  o u t  o f  e a c h  
s e ą u e n c e .  W i t h  th e s e  e x c e p t io n s ,  a l l  
e ą u ip m e n t  c a n  b e  s t a r t e d  o n ly  in  
s e ą u e n c e  i n  th e  tw o  s e c t io n s .  F o r  
e m e r g e n c ie s ,  s t o p  b u t t o n s  a r e  lo c a te d  
a t  c o n v e n ie n t  p o in t s  a r o u n d  th e  p la n t .  
T h e s e  b u t t o n s  w h e n  p r e s s e d  k i l l  a l l  
th e  m o t o r s  in  a n y  o n e  s e c t io n .

Barge-loading station at Isabella.

Ju ly , 1938 — C O A L  A G E 71



ELECTRIFICATION
+ At Isabella Mine

T
lI O K O U G H G O lN C r  r e v i s io n  o f  
th e  u n d e r g r o u n d  d .c . p o w e r  a n d  
d is t r ib u t io n  s y s t e m  a t  th e  

I s a b e l la  m in e  o f  th e  W e ir t o n  C o a l C o . 
w a s  a n  o u t s t a n d in g  f e a t u r e  o f  th e  
c o n v e r s io n  o f  th e  o p e r a t io n  in  th e  
f a l i  o f  1 9 3 7  f r o m  h a n d  lo a d in g ,  s h o r t -  
w a ll  c u t t in g  a n d  h o r s e  g a t h e r in g  to  
m e c h a n ic a l  lo a d in g ,  tr a c k -m o u n te d  
c u t t in g  a n d  lo c o m o t iv e  g a t h e r in g .  
T h is  r e v i s io n  s t a r t e d  w i t h  c h a n g in g  
th e  d .c . d is t r ib u t io n  v o l t a g e  f r o m  5 7 5  
to  2 7 5  ( a t  th e  b u s b a r s )  f o r  b o th  
s a f e t y  a n d  m a in t e n a n c e  r e a s o n s ,  s u p -  
p le m e n t e d  b y  th e  in s t a l l a t io n  o f  c o m -  
p le t e ly  p o r t a b le  I g n i t r o n  r e c t i f ie r s  
u n d e r g r o u n d . D .c .  p o s i t iv e s  a n d  r e -  
tu r n s  e i t h e r  w e r e  r e b u i l t  o r  a d d e d  to  
k e e p  v o l t a g e  d r o p  to  a  m in im u m ,  
a n d  c o m p le t e  s e c t io n a l iz in g  w a s  a s -  
s u r e d  b y  th e  u s e  o f  a u t o m a t ic  b r e a k -  
e r s  a n d  s e c t io n a l iz in g  s w i tc h e s ,  th e  
b r e a k e r s  p r o t c c t in g  c o m p le te  s e c t io n s  
a n d  th e  s w i t c h e s  p e r m it t in g  is o la t io n  
o f  1 ,0 0 0 - f t .  s t r e t e h e s  o f  b o th  t r o l le y  
a n d  f e e d e r  s y s t e m s  in s id e  o r  b e tw e e n  
b r e a k e r s .

V o ltage-D rop  Lim ited

S u m m e d  u p ,  th e  n e w  d .c .  s y s t e m  is  
d e s ig n e d  to  l im i t  v o l t a g e  d r o p  b e 
tw e e n  s u b s t a t io n s  a n d  f a c e  to  n o t  
m o r e  th a n  1 0  p e r  c e n t ,  in  a d d it io n  
to  c o m p le t e  s e c t io n a l iz in g  to  c o n -  
fin e  in t e r r u p t io n s  to  n o t  m o r e  th a n  
o n e  w o r k in g  s e e t io n ,  th u s  p e r m it t in g  
th e  r e m a in in g  s e c t io n s  to  c o n t in u e  in  
o p e r a t io n .  T h e  y o l t a g e  d r o p  m e n -  
t io n e d  a b o v e  is  b a s e d  o n  s u b s ta t io n s  
n o t  o v e r  2 ,5 0 0  f t .  f r o m  th e  w o r k in g  
s e c t io n s ,  in  w h ic h  e a s e  i t  i s  e x p e e t e d  
th a t  th e  a v e r a g e  d r o p  w i l l  n o t  e x -  
e e e d  7 i  p e r  c e n t ,  w it h  1 0  a s  th e  
m a x im u m . A t  p r e s e n t ,  th e  s u b s ta t io n s  
a r e  th e  f a r t h e s t  a w a y  f r o m  th e  w o r k -  
i n g  s e c t io n s  th e y  e v e r  w i l l  b e— a m a x -  
im u m  o f  a b o u t  5 ,0 0 0  f t .  A t  th is  d is -  
t a n c e ,  th e  m a s im u m  d r o p  c o n te m -  
p lą t e d  in  o n e  p a r t  o f  th e  m in e  w a s
1 5 .8  n e r  c e n t  ; in  th e  o th e r ,  1 4 .4  p e r

c e n t .  T h e  d is t a n c e  g r a d u a l ly  i s  b e in g  
s h o r te n e d  a s  p r e v io u s ly  d e v e lo p e d  
t e r r i t o r y  i s  b e in g  m in e d  o u t ,  a n d  th e  
y o lt a g e  d r o p  i s  e x p e c t e d  to  c o m e  
w it h in  th e  l im i t s  s e t  u p  in  th e  n e x t  
tw o  o r  th r e e  y e a r s .

O p e ra te s  on Purchased Power

I s a b e l la  m in e  a n d  s u r f a c e  p o w e r ,  
a s  w a s  th e  e a s e  b e f o r e  th e  c h a n g e -  
o v e r  to  m e c h a n iz a t io n ,  i s  p u r c h a s e d  
a t  2 5 ,0 0 0  v o l t s ,  t h r e e -p l ia s e ,  6 0  c y c le s ,  
f r o m  th e  W e s t  P e n n  P o w e r  C o . a n d  
o r ig in a t e s  in  tw o  d is t in c t  s o u r c e s ,  
th u s  t e n d in g  to  in s u r e  c o n t in u i t y  o f  
s e r v ic e .  A  b a n k  o f  th r e e  0 3 3 -k v a .  
t r a n s f o r m e r s  w a s  in s t a l l e d  b y  th e  
p o w e r  c o m p a n y  to  s t e p  th e  y o l t a g e  
d o w n  to  2 ,3 0 0  f o r  th e  n e w  o p e r a t io n .  
F r o m  th e s e  t r a n s f o r m e r s ,  a  2 ,3 0 0 - v o l t  
c ir c u i t  i s  c a r r ie d  in  c o n d u it  to  th e  
c o a l  c o m p a n y ’s  n e w  d is t r ib u t io n  s u b -  
s t a t io n ,  in  w h ic h  i s  in s ta l le d  a  s e v e n -  
p a n e l  s w i tc h b o a r d .  O n e  o f  th e  p a n e ls  
c a r r ie s  th e  p o w e r  c o m p a n y ’s  m e te r ,  
w h ile  th e  o t h e r  s ix  c o n tr o l  th e  a .c . 
c ir c u it s  to  th e  y a r io u s  s u r f a c e  a n d  
u n d e r g r o u n d  e q u ip m e n t  g r o u p s ,  a s  
f o l l o w s : u n d e r g r o u n d  s u b s t a t io n s ,
p r e p a r a t io n  p la n t ,  v e n t i l a t in g  f a n ,  
u n d e r g r o u n d  p u m p s ,  b o t to m  a n d  s u p -  
p l y  h o is t ,  a n d  th e  r iv e r  p u m p s  s u p -  
p ly i n g  f r e s h  w a t e r  to  th e  to w n  a n d  
tire  s y s t e m .  T h e  u n d e r g r o u n d  s u b 
s t a t io n s ,  h o w e v e r ,  o p e r a t e  o n  4 ,0 0 0 -  
y o lt  a .e .  p o w e r ,  a n d  c o n s e q u e n t lv  
th r e e  4 0 0 -k y a .  a u t o - t r a n s f o r m e r s  h a v e  
b e e n  in s t a l l e d  to  s t e p  th e  2 ,3 0 0 - v o l t  
p o w e r  u p  to  4 ,0 0 0  f o r  d is t r ib u t io n  to  
th e  s u b s t a t io n s  th r o u g h  n o n -m e ta l l i c  
c a b le s .

T h e  2 ,3 0 0 - \ o l t  c ir c u it  to  th e  p r e p 
a r a t io n  p l a n t  i s  c a r r ie d  b y  n o n -  
m e ta l l ic  th r e e -c o n d u e t o r  c a b le  to  a n  
a l l - s t e e l  s i x - p a n e l  s w itc h b o a r d  in  a  
b r ic k  v a u l t  in  th e  p la n t  b u ild in g .  
O n e  p a n e l  Controls th e  c ir c u it  to  th r e e  
1 5 0 -k y a .  t r a n s f o r m e r s  o u t s id e  th e  
b u i ld in g ,  w h ic h  s t e p  th e  y o l t a g e  d o w n  
to  4 4 0  f o r  o p e r a t in g  th e  m a j o r i t y  o f

th e  p la n t  m o to r s ,  a n d  to  tw o  2 5 -k v a .  
t r a n s f o r m e r s  w h ic h  s u p p l y  1 1 0 - v o l t  
c u r r e n t  f o r  g e n e r a ł  l i g h t in g .  T h e  
o th e r  f iv e  p a n e l s  c o n t r o l  2 ,3 0 0 - v o lt  
c ir c u i t s  s u p p l y i n g  th e  f o l l o w i n g :  
a e r ia l  tr a m w a j ' ,  y a c u u m -f i l t e r  p u m p ,  
th e  tw o  w a ś h - w a t e r  c ir c u la t in g  
p u m p s  a n d  th e  s lo p e  b e lt .

T h e  2 ,3 0 0 - v o l t  c ir c u it  s e r y in g  th e  
b o t to m  a n d  th e  s u p p l y  h o i s t  i s  c a r 
r ie d  b y  n o n - m e t a l l i c  c a b le  to  th r e e  
1 0 0 - k v a .  t r a n s f o r m e r s  w h ic h  s t e p  th e  
y o l t a g e  d o w n  to  4 4 0  f o r  th e  o p e r a -  
t io n  o f  e ą u ip m e n t  in  th is  g r o u p .  I n  
in s t a l l i n g  th e  s u r f a c e  c ir c u it s ,  a l l  
p o le  l in e s  h a v e  b e e n ,  o r  a r e  b e in g ,  
e l im in a t e d  in  f a v o r  o f  n o n - m e t a l l i c  
c a b le s .

C h a n g e s  in D istribution Se t-U p

T h e  o r ig in a l  u n d e r g r o u n d  d .c . d i s 
t r ib u t io n  s y s t e m  w a s  b a s e d  o n  th e  
u s e  o f  th r e e  2 0 0 -k w . s y n c h r o n o u s  
m o t o r - g e n e r a t o r  s e t s  o n  th e  s u r f a c e  
n e a r  th e  h o i s t in g  s h a f t  a  l i t t l e  m o r e  
th a n  th r e e  m i le s  f r o m  th e  f a r t h e s t -  
in  w o r k in g  s e e t io n .  T h e s e  s e t s ,  n o m -  
i n a l ly  r a te d  a t  5 5 0  y o l t s ,  h a d  b e e n

4000-volt c ircu its serYing underground 
substations consist of non-metallic cables 
with junction boxes at approxim ately 

1,000-ft. intervals.
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s t e p p e d  u p  to  (iOO a t  th e  t im e  t lic  
c h a n g e - o v e r  w a s  m a d e , a n d  f e d  a  d is -  
t r ib u t io n  s y s t e m  c o n s i s t iu g  p r im a r i ly  
o f  a  4 / 0  t r o l le y  w ir e  s u p p le m e n t e d  
b y  a  5 0 0 ,0 0 0 -c ir c .m il  f e e d e r  l iu e  to  
th e  p r im a r y  p a r t in g ;  2 5 0 ,0 0 0  c ir c .-  
m ils  to  th e  s e e o n d a r y  p a r t i n g s ; a  4 / 0  
t r o l l e y  l in e  to  th e  b u t t  e n t r ie s ;  a n d  
tw o  N o .  4  w ir e s  ( p o s i t i v e  a n d  n e g a -  
t i v e )  in t o  th e  r o o m  n e c k s  f o r  a t -  
t a c h in g  c u t t in g - m a c l i in e  a n d  d r i l l  
n ip s .

O ld  vs. N ew  Dem ands

A s i d e  f r o m  th e  1 3 - t o n  lo e o m o t iy e s  
o n  th e  m a in  l in e ,  8 - t o n  s w in g  lo e o 
m o t iy e s  p u l l i n g  f r o m  th e  s e e o n d a r y  
to  th e  p r im a r y  p a r t in g s  a n d  a n u ra -  
b e r  o f  s m a l i  p u m p s ,  u n d e r g r o u n d  
e ą u ip m e n t  u n d e r  th e  o ld  s y s t e m  c o m -  
p r is e d  s h o r t w a l l  c u t t in g  m a c h in e s  
a n d  h a n d -h e ld  e le c t r ic  c o a l d r il ls .  
T h e  s u r f a c e  lo a d  c o n s is t e d  p r im a r i ly  
o f  th e  f a n ,  e ą u ip p e d  w i t h  a  3 0 0 - lip .  
b r u s h - s h i f t in g  m o to r , a  4 0 0 - l ip .  c o a l-  
h o is t  m o t o r  a n d  th e  t ip p le  a n d  b a r g e -  
lo a d in g  S t a t io n .  A  s e c o n d  l io i s t  o f  th e  
s a m e  s iz e  w a s  u s e d  f o r  h o u s e  c o a l  
a n d  s la t e  a n d  c o n s e ą u e n t ly  w a s  in  
a e t u a l  o p e r a t io n  o n ly  a t  in t e r v a lś .  
I n c id e n t a l l y ,  a s  th e  m in e  i s  c la s s e d  
a s  g a s e o u s  a n d  c o n s e ą u e n t ly  o n ly  
e ą u ip m e n t  a p p r o v e d  b y  th e  P e n n s y l -  
v a n ia  S e c r e t a r y  o f  M in e s  i s  p e r -  
m it t e d  b e y o n d  f r e s h  a ir ,  r e s is t a n c e s  
s e t  o n  th e  in t a k e  a ir  w e r e  u s e d  
w it h  th e  d r i l l s ,  in a s m u c li  a s  o n ly  2 5 0 -  
y o l t  u n i t s  w e r e  a v a i la b le  in  th e  p e r 
m is s ib le  t y p e .

T o t a l  m in e  d e m a n d  ( s u r f a c e  a n d  
u n d e r g r o u n d )  u n d e r  th e  a b o v e  c o n 
d i t io n s  a y e r a g e d  8 9 8  k w . in  th e  th re e  
m o n th s  p r e c e d in g  th e  c h a n g e -o v e r ,  o f  
w h ic h  a b o u t  7 0  p e r  c e n t  w a s  c h a r g e -  
a b le  to  s u r f a c e  o p e r a t io n .  E n e r g y  
c o n s u m p t io n  a y e r a g e d  4 .0 1 5  k w .- lir . 
p e r  to n .

M a in  h a u la g e  n o w  is  h a n d le d  b y  
o n e  1 3 - t o n  t r o l le y  lo e o m o t iy e ,  w h ic h  
r e e e iy e s  t r ip s  fr o m  th r e e  8 - to n  s w in g  
lo e o m o t iy e s .  S i x  m e c h a n ie a l - lo a d in g  
u n i t s  w e r e  s e t  u p  to  a c c o m p lis h  th e  
f a c e  e y c le ,  e a c h  lo a d in g  u n i t  c o n -  
s i s t i n g  o f  a  2 5 - h p .  lo a d in g  m a c h in ę ,  
5 0 - l ip .  t r a c k -m o u n te d  c u t t in g  m a 
c h in ę ,  2 -h p .  d r i l l  ( p r im a r i ly  o ld  u n it s  
r e t a in e d )  a n d  a n  8 - t o n  g a t h e r in g  
l o e o m o t iy e .  P u m p in g  u n i t s  h a v e  b e e n  
r e d u c e d  s o m e w h a t  in  n u tn b e r , a l 
t h o u g h  n o  c h a n g e  h a s  b e e n  m a d e  in  
t y p e  o r  s iz e ,  a n d  th e  e .x tra  p u m p s  
a r e  to  b e  r e b u i l t  f o r  r e s e r y e  s e n i e e .  
H o w e y e r ,  a  n e w  b o r e h o le  a t  w h a t  
p r o b a b ly  w i l l  b e  th e  Iow  p o in t  in  th e  
m in e  i s  e x p e e t e d  to  r e d u c e  th e  p o w e r  
n e c e s s a r y  f o r  th e  m a in  p u m p in g  
o p e r a t io n s .

T h e  s i x  m e c h a n ie a l - lo a d in g  u n it s  
a r e  a n  in e r e a s e  o f  o n e  o v e r  th e  fiy e  
in  r e g u la r  s e r y ic e  in  M a r c li ,  1 9 3 8 , in

w h ic h  m o n th  th e  to ta l  p la n t  d e m a n d  
a y e r a g e d  1 ,2 9 0  k w .,  d is tr ib u te d  a s  
f o l l o w s : p r e p a r a t io n  p la n t ,  6 0 0 ;  f a n ,  
1 0 0 ;  m in e ,  2 5 0 ;  r e m a in d e r  ( p u m p s ,  
s lo p e ,  e t c . ) ,  3 4 0 .  E n e r g y  c o n s u m p t io n  
in  t h a t  m o n th  w a s  7 .4 0  k w .- lir . p e r  
to n , d is t r ib u te d  a s  f o l l o w s :  r iv e r  
p u m p s  s e r y in g  p r e p a r a t io n  p la n t ,  
0 .3 9 ;  p r e p a r a t io n  p la n t ,  in c lu d in g  
a e r ia l  t r a m w a y  a n d  s lo p e  b e lt ,  2 .5 6 ;  
f a n ,  1 .2 0 ;  b o t to m  a n d  s u p p l y  l io is t ,  
0 .1 5 ;  a .c .  m in e  p u m p s , 0 .2 0 ;  d .c .,  s u b -  
s t a t io n s ,  2 .9 0 . I n  y ie w  o f  th e  s h o r t  
p e r io d  i n  w h ic h  t lie  n e w  s y s te m  h a s  
b e e n  in  o p e r a t io n  a n d  th e  n e e e s s i ty  
f o r  g e t t i n g  m e n  a c c u s to m e d  to  w o r k 
i n g  w it h  th e  n e w  m a c h in e r y , p a r t ic u 
la r ly  a t  th e  f a c e ,  o u t p u t  p e r  m e c h -  
a n iz a t io n  u n i t  s t i l l  i s  in  p r o c e s s  o f  
b u i ld in g  u p  to  th e  c o n te m p la te d  n o r -  
m a l, a t  w h ic h  t im e  i t  i s  e x p e c t e d  th a t  
e n e r g y  c o n s u m p t io n  p e r  to n  w ill  
s h o w  a  d r o p .

M aintenance  a Voltage Factor

A s id e  f r o m  th e  r e d u c t io n  in  h a z 
a r d , th e  p r im e  c o n s id e r a t io n  in  th e  
a d o p t io n  o f  2 5 0  v o l t s  w a s  lo w e r  
m a in te n a n c e .  D e s ig n  c o n s id e r a t io n s  
a ls o  e n te r e d  th e  p ic tu r e  in a s m u c li  a s  
in c lo s u r e s  o n  5 5 0 -v o lt  e ą u ip m e n t  
n e c e s s a r i ly  a r e  la r g e r  th a n  in  th e  
c a s e  o f  2 5 0 - v o l t  u n its .  A t  th e  s a m e  
t im e ,  th e  m a n a g e m e n t  to o k  c o g -  
n iz a n c e  o f  th e  f a c t  th a t  th e  lo w e r  
y o l t a g e  r e s u l t s  a s  a  r u le  in  a  b e t t e r  
g e n e r a ł  d e s ig n .  I n  th e  c a se  o f  th e  
d .c . p u m p s ,  in c id e n ta l ly ,  a l l  m o to r s  
— o ld  t y p e s  a n d  m ix e d  s iz e s — w e r e  r e 
p la c e d  w i t h  n e w - t y p e  r e c o n d it io n e d  
m o to r s ,  a lth o u g h  th e  o ld  m o to r s  c a n  
s t i l l  b e  u s e d ,  i f  n e c e s s a r y , b u t  a t  
s lo w e r  s p e e d .  I n  th is  o p e r a t io n ,  a n  
a t t e m p t  w a s  m a d e  to  s ta n d a r d iz e  
s iz e s  a s  f a r  a s  p o s s ib le ,  w i t h  th e  
r e s u l t  th a t  2 3  5 -h p .,  tw o  7 } - ,  tw o  
1 5 -  a n d  th r e e  2 0 -h p . u n it s  w e r e  p u r -  
c lia s e d . T h e  o r ig in a l  5 5 0 -y o lt  m o 
to r s  w e r e  r e m o y e d , th e  p u m p  b a s e s  
w e r e  d r i l le d  f o r  th e  n e w  u n it s ,  n e w  
2 5 0 - y o lt  s t a r t in g  e ą u ip m e n t  w a s  in 
s ta l le d  r e a d y  to  c o n n e c t , a n d  th e  o ld  
m o t o r s  w e r e  r e p la c e d  in  a d v a n c e  o f  
th e  c h a n g e -o y e r ,  w h ic h  w a s  d o n e  a t  
o n e  s w o o p  b y  a  s p e c ia l  e re w .

A d o p t io n  o f  2 5 0 -v o lt  d .c . e ą u ip 
m e n t , o f  c o u r se , m a d e  a n  in e r e a s e  
in  c o p p e r  s iz e  n e c e s s a r y , b u t  th is  
w a s  c o m p e n s a te d  f o r  to  a  la r g e  e x -  
t e n t  b y  k e e p in g  th e  s u b s ta t io n s  e lo s e  
to  th e  w o r k in g  fa c e — a  n e e e s s i ty  in  
m e c h a n iz e d  m in in g . T o  e a se  th e  
p r o b le m  o f  k e e p in g  th e  s ta t io n s  u p ,  
p o r t a b le  c o n v e r s io n  u n it s  w e r e  
a d o p te d .  O n e  o f  th e  th r e e  p o r ta b le  
u n i t s  in s t a l l e d — a t  p r e s e n t  a t  I' i f t h  
W e s t  ( F i g .  1 ) — w il l  be s e m i-p e r -  
m a n e n t .  T h e  o th e r  tw o  s e t s  p r o b a b ly  
w il l  r e m a in  a t  th e ir  p r e s e n t  lo c a t io n s
2 1  a n d  th r e e  y e a r s ,  r e s p e c t iy e ly ,  th e

Isabella metering equipment. A  graph ic 
watt-hour m eter was in use when this 
photo was ta len  and consequently is 

not shown.

lo n g e s t  p r o b a b ly  th a t  e i t h e r  w i l l  b e  
in  o n e  p la c e .

W h y  R ectifiers W e re  Se lected

M a jo r  c o n s id e r a t io n s  in  th e  s e -  
le c t io n  o f  r e c t i f ie r s  l o r  d .c . c o n v e r -  
s io n  w e r e  a b i l i t y  to  w it h s t a n d  h e a v y  
m o m e n ta r y  p e a k s ;  l i ig h e r  e f f ic ie n c y ,  
in  th e  c a s e  o f  I g n i t r o n  t y p e  s e 
le c te d ,  th a n  o t h e r  t y p e s  o f  c o n v e r s io n  
e ą u ip m e n t ;  a n d  lo w e r  a n t ie ip a t e d  
m a in te n a n c e  c o s t  o f  th e  e o n v e r s io n  
u n it  p r o p e r .  A u t o m a t ic  c o n tr o l  w a s  
in s ta l le d  to  in e r e a s e  e f f ic ie n c y  in  a d d i
t io n  to  o th e r  c o n s id e r a t io n s .  S e c t io n -  
a l i z in g  w it h  a u t o m a t ic a l ly  r e c lo s in g  
c ir c u it  b r e a k e r s  a n d  th e  u s e  o f  th e s e  
b r e a k e r s  in  th e  t ie  l in e s  b e tw e e n  
s u b s t a t io n s  w a s  f e l t  to  b e  a  n e e e s s i t y  
f o r  tw o  r e a ś o n s : p r o t e c t io n  a g a in s t  
tire  in  th e  c a s e  o f  a d e a d  s h o r t  
in  th e  d .c . s y s t e m ,  a n d  lo e a l iz a t io n  o f  
tr o u b le  w h e n  i t  o e e u r s  in  o n e  a r e a ,  
th u s  p e r m it t in g  th e  o th e r s  to  w o r k  
u n in te r r u p te d ly .

I g n it r o n  r e c t i f ie r s  e m p lo y e d  a t  I s a -  
b e lla  a r e  3 0 0 -k w . u n it s  a r r a n g e d  w it h  
s i f  tu b e s  f o r  6 - p h a s e  o p e r a t io n  a n d  
n o m in a l ly  r a te d  a t  2 7 5  y o l t s  d .c .  
O y e r -a ll  e f f ic ie n c y  o f  th e  c o m p le t e  
r e c t i f ie r  u n it  f r o m  th e  p r im a r y  a .e .  
t e r m in a ls  to  th e  d .c . b u s ,  w i t h  th e  
t r a n s f o m i e r  e o n n e e te d  to  g iv e  th e  
r a te d  d .c . y o l t a g e  a n d  in c lu d in g  
a u x i l ia r y  e ą u ip m e n t  lo s s e s  b u t  n o t  
th e  p o w e r  f o r  th e  b lo w e r  a n d  c ir -  
c u la t in g  w a te r  p u m p  f o r  th e  h e a t  
e x e h a n g e r ,  i s  a s  f o l l o w s :  o n e - ą u a r t e r  
lo a d ,  9 1 .5 5  p e r  c e n t ;  o n e - h a l f ,  9 3 .1 5 ;  
th r e e -ą u a r te r s ,  9 3 .1 0 ;  f u l i ,  9 2 .7 5 ;
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Six working sections - A , B,C,D, E , F 
Eąuipment in each seetion:
l-50-Hp. cu tting  machinę 
I- 2-Hp.drill
|-25-Hp. loading machinę 
l-8-ton gathering locomotive 

Sections A  to D served by one 8- ton swing 
locomotive; One similar swing locomotive tor 
scctions E  and Feach
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one and one-quarter, 92.30; and one 
and one-half, 91.80 per cent. A non- 
inilammablc liąuid-insulated self- 
eooled 346-kva. three-pliase 60-cycle 
-!,0S5/264-volt transfonner rated at 
150 per cent fuli load for two hours 
is connected ahead o f eacli rectifier. 
The transfonner liąuid, being non- 
inflammable, eliminates fire and ex- 
plosion hazards.

An Isabella substation nominally 
consists of three eąnipment units, al- 
though a fourth is now present in 
two. Each unit is truck-mouuted for 
masimum portability. The three nor
ma! units are: (1) transformers and 
a.c. switchgear and control trans
formers; (2) rectifier and heat ex- 
changer: (3) d.c. switchgear and all 
relays and instruments. The fourth 
unit in two of tlić stations is a group

F ig . I— Isabella mine workings, show
ing 4,000-volt c ircu its to substations, 
substation locations, d .c . circuits, use 
ot autom atic-reclosing sectionalizing 
c ircu it breakers, location of feeder 

and tro lley safety switches, etc.

of automatic reclosing sectionalizing 
circuit breakers.

Transfonner weiglit is 12,700 lb., 
excluding switchgear, while the trans
fonner truck has a weight of 1,200 
lb. Dimensions of this unit are: 
length, 145 in .; width, 50 i  in .; height 
above the raił, 60i in. "Weight of the 
rectifier unit is 3,500 lb., including 
the truck, and the dimensions are: 
length, 84 in.; width, 62 in.; height, 
55 in. The d.c. switching unit is SOI 
in. long, 56 in. wide, and 56 in. high. 
Circuit-breaker units are 96 in. long,

56 in. wide and 66 in. high to the 
tops of the breakers.

Present location of the substations 
is shown in F ig  1. No. 3 station 
serres two mechanical-loading units 
in the Tower Hill seetion of the 
mine, while No. 2 supplies four units 
in the Seventh West territory. No. 1 
station, semi-permanent, is located at 
the main-haulage junction at Fifth  
West and supplies the bottom and the 
main haulage, in addition to helping 
out the other stations, as necessary. 
All three stations are tied together, 
with four breakers in the tie lines 
between No. 1 and No. 2 and be- 
tween No. 1 and No. 3. Two of the 
breakers are located at the No. 1 
station, with one each in the Nos. 
2 and 3 stations. These breakers, 
rated at 1,000 amp., localize any
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t r o u b le  b e tw e e n  s t a t io n s  a n d  e n a b le  
t l ie m  to  e o n t in u e  in  o p e r a t io n  to  s e r v e  
o th e r  lo a d s .  T h e  s u b s t a t io n s  a t  th e  
I s a b e l la  r e p r e s e n t  th e  f ir s t  t im e  a  
m in e  h a s  b e e n  c o m p le t e ly  e ą u ip p e d  
w ith  I g n i t r o n  r e e t i f ie r s ,  a n d  th e  f ir s t  
i n s t a l l a t io n  in  w h ic h  a l l  a r e  o f  th e  
p o r t a b le  t y p e .

A .e .  p o w e r  to  o p e r a t e  th e  s u b s t a 
t io n s  i s  s t e p p e d  u p  f r o m  2 ,3 0 0  to  
4 ,1 0 0  y o l t s  b y  t r a n s f o r m e r s  011 th e  
s u r f a c e ,  w h ic h  f e e d  th e  n o n -m e ta l l i c  
c a b le  s y s te m . C a p a e ito r  e ą u ip m e n t  is  
s c h e d u le d  f o r  in s t a l l a t io n  011 th e  
s u r f a c e  to  r a i s e  th e  p o w e r  f a c t o r  to  
9 6 .2  p e r  c e n t .  F r o m  th e  t r a n s fo r m e r s  
d o w n  th e  s h a f t ,  th e  m in e  c ir c u it  c o n -  
s i s t s  o f  4 0 0  f t .  o f  s t e e l- w ir e -a r m o r e d  
c a b le  w i t h  th r e e  4 / 0  c o n d u c to r s  a n d  
th r e e  g r o u n d  w ir e s  h a v in g  a  to t a l  
a r e a  e ą u iy a le n t  to  o n e  c o n d u c to r .  
F r o m  th e  s h a f t  b o t to m  to  N o .  1  
s u b s t a t io n ,  2 ,1 5 0  f t . ,  th e  c ir c u it  c o n -  
s i s t s  o f  a  s u b m a r in e - t y p e  r u b b e r -e o v -  
e r e d  a c id -  a n d  a lk a l i - p r o o f  c a b le  w ith  
th e  s a m e  s iz e d  c o n d u c t o r s  a n d  g r o u n d  
w ir e s .  F r o m  N o . 1  to  N o .  3  s u b s ta 
t io n s ,  7 ,0 5 0  f t . ,  a  s im i la r  c a b le  i s  
u s e d , e s e e p t  t h a t  w ir e  s iz e  i s  N o .  1 . 
T h e  s a m e  a p p l i e s  to  th e  c ir c u it  fr o m  
N o .  1 to  N o . 2  s t a t io n s ,  7 ,5 5 0  f t .

A .C .  Drop 1 to 21/2 Per C e n t

Y o l t a g e  d r o p  f r o m  th e  tr a n s 
f o r m e r s  t o  N o .  1  s u b s t a t io n  i s  s l ig h t ly  
u n d e r  1  p e r  c e n t ;  f r o m  N o . 1  to  th e  
o th e r  s t a t io n s ,  th e  d r o p  i s  a b o u t  24  
p e r  c e n t .  T h e  c a b le s  a r e  la id  in  a  
tr e n c h  a t  l e a s t  1 8  in .  d e e p  a n d  a r e  
p a c k e d  w i t h  e la y ,  a f t e r  w h ic h  th e  
tr e n c h  i s  f i l le d  w it h  n o n - in f la m m a b le  
m a t e r ia ł  r e m o v e d  t h e r e fr o m . T h e se  
s a m e  tr e n c h e s  a ls o  e a r r y  th e  te le -  
p h o n e  l in e s .  A t  in t e r v a ls  m a d e  n e c e s -  
s a r y  b y  l im i t a t io n s  o n  h a n d l in g  th e  
r e e ls ,  j u n c t io n  b o x e s  a r e  m o u n te d  in  
b r ic k - l in e d  r e c e s s e s  in  th e  r ib , e lo se d  
b y  s t e e l  d o o r s . A t  F i f t h  'W e st , th e  
4 / 0  c ir c u i t  t e r m in a t e s  in  a  s w i tc l i -  
a n d - j u n c t io n  b o x ,  f r o m  w h ic h  th e  
N o . 1  c a b le s  g o  o u t  to  T o w e r  H i l l  a n d  
S e y e n t h  W e s t .

F i g .  1  s h o w s  th e  d .c . d is t r ib u t io n  
s y s t e m  a t  I s a b e l la ,  a lo n g  w ith  th e  
4 ,0 0 0 - y o l t  a .c .  s y s t e m  a n d  th e  lo c a -

* t io n  o f  f e e d e r  a n d  t r o l le y  s e c t io n -  
a l iz in g  s a f e t y  s w i t c h e s ,  t r o l le y  in -  
s u la t o r s  a n d  t ie  a n d  s tu b - e n d  c ir c u it  
b r e a k e r s . A  6 / 0  t r o l le y  w ir e  p a r -  
a l le le d  b y  a  5 0 0 ,0 0 0 -c ir c .m il  f e e d e r  i s  
in s t a l l e d  a lo n g  a l l  m a in  h a u la g e  
r o a d s ,  w it h  th e  e x c e p t io n  o f  th e  s e c -  
t io n  b e tw e e n  th e  b o t to m  a n d  N o .  1  
s u b s t a t io n — 1 ,0 0 0 ,0 0 0  c ir c .m ils .  F r o m  
th e  s u b s t a t io n s  in t o  a n d  a b o u t  tw o -  
t h ir d s  u p  th e  b u t t  e n t r ie s ,  th e  p o s i-  
t iv e  l in e  c o n s i s t s  o f  a  4 / 0  t r o l le y  
w ir e  a n d  a  7 5 0 ,0 0 0 -c ir c .m il  fe e d e r .  
A c t u a l ly ,  d u e  to  th e  u s e  o f  r e e t i f ie r s ,  
th e  r a i ls  a r e  p o s i t i v e  in  I s a b e l la ,

Ju ly , 1938 — C O A L  A G E

O ne of three portable substations used at Isabe lla . A .c . transform ers and 
switching e ąu ip m e n t are mounted on the rear truci;. In the center is the reetifier 
with heat eichanger and auxiliary e q u ip m e n t. In front is the d .c . switching trucIc 

with all the necessary relays and Instru m en ts.

Autom atic reclosing circu it breaker truck in N o. 2 substation.

Cross rails are used as bonds on main-line track, as ind icated in this view o f a
Ln IU i * n/m ■ 460-lb. turnout.
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Feeder and tro lley safety switch, with 
indicating lighłs, in 36 North Face Entry.

w h ile  th e  t r o l le y  a n d  f e e d e r  l in e s  a r e  
n e g a t iv c .  F o r  th e  p u r p o s e s  o f  th is  
a r t ic le ,  h o w e v e r ,  th e  e o m m o n  n o m e n -  
e la t u r e  w i l l  b e  u s e d . I n s t e a d  o f  ta p -  
p i n g  in t o  t r o l le y  l in e s  a t  th e  s u b -  
s t a t io n s ,  I s a b e l la  p r a c t ic e  i s  to  ta k e  
th e  f ir s t  t a p  ofT th e  f e e d e r  l in ę  7 5 0  
f t .  a w a y .  T r o l le y  l in e s  a r e  s c c t io n -  
a l iz e d  f o r  f e e d in g  p u r p o s e s  b y  th e  
u s e  o f  in s u la t o r s  a t  p o in t s  s h o w n  in
F i g .  1 .

R e t u r n s  a t  I s a b e l la  m u s t  h a v e  a  
e o p p e r  e q u iv a le r it  a r e a  e q u a l  to  th e  
p o s i t iv e s .  O n  n ia in  l in e s ,  t h e r e fo r e ,  
th e  r e t u r a  e o n s i s t s  o f  tw o  b o n d e d  4 0 -  
o r  6 0 - lb . r a i l s — m o s t ly  th e  la t t e r .  R e 
tu r n s  f r o m  th e  m o u t h s  o f  th e  b u t t  
e n t r ie s  c o n s i s t  o f  tw o  b o n d e d  6 0 -  o r  
4 0 - lb .  r a i l s  s n p p le m e n t e d  b y  a  2 5 0 ,-
0 0 0 -e ir e .m il  f e e d e r  l in e .  F u r t h e r m o r e ,  
th e  tw o  b o n d e d  40-11). r a i l s  in  th e  
b u t t  e n t r ie s  a r e  s n p p le m e n t e d  b y  a  
4 / 0  a u x i l ia r y  r e t u r n ,  p r im a r i ly  f o r  
th e  u s e  o f  th e  lo a d e r s ,  c u t t e r s  a n d  
d r il ls .  T h e  m e th o d  o f  in s t a l l in g  th is  
a u x i l i a r y  r e t u r n  is  s h o w n  in  th e  
i l lu s t r a t io n  o n  p .  7 7 .

W i t h  th e  e x e e p t io n  o f  U - h o l t  s t e e l  
b o n d s  in  o n e  s e c t io n ,  te m p o r a r y  a n d  
s e m i-p e r m a n e n t  tr a c k  is  b o n d e d  w ith  
w e ld e d  j o i n t  a n d  c r o s s  b o n d s . J o in t  
b o n d s  a r e  a p p l i e d  to  th e  in s id e  o f  th e  
r a i l s ,  w it h  c r o s s  b o n d s  a r o u n d  e v e r y  
s w i tc h  a n d  a t  a p p r o x im a t e ly  1 5 0 - f t .  
in t e r y ą ls  o n  s t r a ig h t  tr a c k . O n  m a in  
l in e s ,  h o w e v e r ,  th e  p r a c t ic e  i s  to  w e ld  
r a i l s  a c r o s s  b e n e a th  th e  tr a c k  r a i ls ,  
th e s e  c r o s s  r a i ls  s e r r in g  b o th  a s  b o n d s  
a n d  tr a c k  s t a b i l i z e r s .  O ld  2 5 -  o r  3 0 -  
Ib. r a i ł  i s  u s e d  f o r  t h is  p u r p o s e  a n d

a  m in im u m  o f  tw o  c r o s s  r a i ls  a r e  
w e ld e d  b e tw e e n  e a c h  tr a c k  j o in t ,  b y  
w h ic h  i s  m e a n t  a  j o in t  o n  o n e  r a i ł  
a n d  th e  n e x t  j o i n t  o n  th e  o p p o s i t e  
r a i ł .  T u r n o u t  p r a c t ic e  i s  i l lu s t r a t c d  
in  a  p h o t o g r a p h  r e p r o d u e e d  o n  p . 7 5 .

I n  a e c o r d a n c e  w ith  th e  l a t e s t  r e e -  
o m iu e n d e d  p r a c t ic e ,  s e c t io n a l iz in g  a t  
I s a b e l la  i s  a r r a n g e d  s o  th a t  e a c h  m e 
c h a n ic a l - lo a d in g  s e e t io n  i s  s e p a r a t e d  
f r o m  a l l  o th e r s ,  w i t h  a n  a u t o m a t ic  
r c c lo s in g  b r e a k e r  in  e a c h  s e c t io n  c ir -  
c n i t  to  r e d u c e  th e  fire  h a z a r d  i n  c a s e  
o f  a  d e a d  s h o r t  a n d  a ls o  c o n f in e  a n y  
tr o u b le  to  t h a t  s e c t io n  a lo n e .  A t  
N o . 1  s u b s t a t io n ,  f o r  c x a m p le ,  in  
a d d it io n  to  th e  tw o  t ie  b r e a k e r s  
n o te d  a b o v e ,  a  1 ,0 0 0 -a m p . b r e a k e r  is  
in s e r t e d  in  th e  f e e d e r  c ir c u it  to  th e  
b o t to m . A t  th e  N o .  3  s u b s ta t io n ,  in  
a d d i t io n  to  th e  t ie  b r e a k e r , th e  tw o  
w o r k in g  s e c t io n s  ( K - F l a t  a n d  M -  
R i g h t )  a r e  p r o t e c t e d  b y  o n e  b r e a k e r  
e a c h ,  a ls o  1 ,0 0 0 - a m p .  u n it s .  A l l  
b r e a k e r s  a t  N o .  3  a r e  m o u n te d  o n  a  
tr u c k  lo c a te d  in  th e  s u b s t a t io n ,  a s  
th e  u s e  o f  s e p a r a t o  c ir c u it s  to  e a c h  
s e e t io n — f a c i l i t a t c d  b y  th e  m in e  la y -  
o u t — a n d  th e  r e l a t iv e ly  s h o r t  d is -  
ta n c e  to  th e  s e c t io n s  m a d e  th e  s u b 
s t a t io n  th e  lo g ic a l  lo c a l io n  f o r  th e  
s e c t io n  b r e a k e r s  a s  w e l l  a s  th e  t ie  
u n it .  A t  N o .  .1 s u b s t a t io n ,  h o w e v e r ,  
th e  b r e a k e r s  a r e  p e r m a n e n t ly  lo c a te d  
in  o u t s id e  s t a t io n s ,  o n e  o f  w h ic h  is  
s h o w n  in  a n  a c c o m p a n y in g  p ic tu r e .

C o m p le te  Sectionalizing  Followed

F o r  th e  s a m e  r c a s o n s  c it e d  a b o v e ,  
f o u r  o f  th e  b r e a k e r s  a t  N o .  2  s u b s ta 
t io n ,  in c lu d in g  th e  t ie  u n it ,  a r e  
m o u n te d  o n  a  t r u c k  in  th e  s ta t io n .  
O n e  o f  th e  th r e e  s e c t io n  b r e a k e r s ,  
h o w e v e r ,  b a c k s  u p  • tw o  s u b s id ia r y  
b r e a k e r s  in  4 4  N o r t h  f a c e  e n tr y ,  th e  
s u b s id ia r y  b r e a k e r s  p r o t e c t in g  th e ir  
r e s p c c t iv e  w o r k in g  s e c t io n s  a n d  a t  
th e  s a m e  t im e ,  w i t h  th e  b a c k -u p  
b r e a k e r ,  g u a r d in g  a g a in s t  tr o u b le  in  
th e  c ir c u i t  b e tw e e n  th e  s u b s ta t io n  
a n d  4 4  N o r th .  T h is  m e th o d  a ls o  f o l -  
lo w s  r e c o m m e n d o d  p r a c t ic e  f o r  
b r a n c h in g  c ir c u it s .  N o n e  o f  th e  
b r e a k e r s , a l l  id e n t ic a l  in  t y p e  a n d  
r a t in g ,  i s  u s e d  to  l im i t  d e m a n d .

I n  a d d i t io n  to  th e  a u t o m a t ic  
b r e a k e r s ,  w h ic h  m ig h t  b e  s a id  to  d o  
a n  o v e r - a l l  j o b ,  a l l  t r o l l e y  a n d  f e e d e r  
c ir c u i t s  a r e  s e c t io n a l iz e d  a t  a p p r o x -  
im a t e l y  1 ,0 0 0 - f t .  in t e r v a ls  b y  m e a n s  
o f  s e c t io n a l i z in g  s a f e t y  s w i tc h e s ,  
w h ic h  c a n  b e  o p e r a t e d  u n d e r  lo a d .  
O n e  o b j e c t iv e  w a s  th e  e l im in a t io n  o f  
th e  u s u a l  k n i f e -  a n d  t r o l le y - t y p e  s e c 

t io n a l iz in g  s w i t c h e s  a n d  th e  h a z a r d  
in h e r e n t  in  th e ir  u se .

T h e  s a f e t y  s w i t c h e s  a r e  in s t a l le d  
s u b s t a n t ia l ly  a s  s h o w n  in  a n  a c c o m 
p a n y in g  i l lu s t r a t io n ,  a n d  b o t h  t r o l le y  
a n d  f e e d e r  l in e s  a r e  c a r r ie d  in t o  t lie m , 
a  d e a d  b ło c k  b e in g  u s e d  in  th e  t r o l le y  
to  p e r m it  b r e a k in g  i t  u p  in t o  s e c t io n s .  
I n d ic a t in g  l i g h t s  m o u n te d  o n  th e  
s w i t c h  s u p p o r t  f a c i l i t a t e  t r o u b le  
s l io o t in g .  I n  th e  c a s e  o f  a  d e a d  s h o r t  
in  a  s tu b - e n d  .c ir c u it  s e r v in g  a  w o r k 
in g  s e c t io n ,  f o r  in s t a n c e ,  th e  a u t o 
m a t ic  b r e a k e r  w o u ld  g o  o u t  a n d  a  
b r id g e  r e s is t a n c c  w o u ld  b e  th r o w n  
a c r o s s  th e  t c r m in a ls  s o  th a t  a  Iow  
c u r r e n t  w o u ld  c o n t in u e  to  b e  f e d  
to  th e  c ir c u i t  a n d  th e  in d ic a t in g  
l i g h t s  w o u ld  b u r n  d im ly .  T lie n , s t a r t -  
i n g  a t  th e  f a c e ,  th e  c le c t r ic ia n  w o u ld  
o p e n  e a c h  s w i t c h  in  t u r n  u n t i l  th e  
o n e  o u t  b y  th e  s h o r t  w a s  r c a e h c d ,  
b y  w h ic h  t im e  th e  t r o u b le  u s u a l ly  
w o u ld  b e  lo c a te d .  O p e n in g  th is  
s w i t c h  w o u ld  c u t  th e  s h o r t  o f f  th e  
l in e  a n d  a l lo w  th e  b r e a k e r  to  c lo s e ,  
w it h  th e  r e s u l t  th a t  o n e  l i g h t  w o u ld  
b u r n  a t  f u l i  b r ig h t n e s s ,  in d ic a t in g  
e v e r y t h in g  e le a r  b a c k  to  th e  s u b s t a 
t io n ,  w h i le  th e  o th e r ,  o f  c o u r s e ,  w o u ld  
g o  o u t .  B u t  i f ,  a s  m ig h t  h a p p e n ,  
t r o u b le  s l io u ld  o c c u r  a t  tw o  p o in t s ,  
th e  o n e  l ig h t  w o u ld  s t a y  d im , in d i 
c a t in g  th e  n c e d  f o r  f u r t h e r  in v e s t ig a -  
t io n . U p o n  c o m p le t io n  o f  r e p a ir s ,  th e  
s w i t c h e s  w o u ld  l>e c lo s e d  o n  t h e  w a y  
b a c k  in  to  r e s t o r e  s e r v ic e .  W i t h  th e  
n e c e s s a r y  m o d if ic a t io n s ,  th e  s a m e  
p r in c ip le  i s  e m p lo y e d  in  i s o la t in g  
t r o u b le  in  l in e s  b e tw e e n  s u b s t a t io n s .

Tie-breaker Installation outside N o. I 
substation.
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SAFETY
+ At Isabella Mine

T
l I E  T R E N U  o f  in j u r y  o c c u r -  
r e n c e  a t  th e  I s a b e l la  m in e  o f  
th e  W e ir t o n  C o a l C o . o l le r s  

s t r ik in g  c o n f ir m a t io n  o f  tw o  g e n e r a ł  
c o n c lu s io n s  h e ld  b y  m a n y  s a f e t y  
a u t h o r it ic s .  O n e  i s  th a t  e d u c a t io n  is  
a  n e c e s s a r y  e le m e n t  in  s e c u r in g  th e  
e o o p e r a t io n  o f  e m p lo y e e s ,  w it h o u t  
w h ic h  s a f e t y  p r o g r e s s  e a n n o t  be  
m a d e , e v e n  th o u g h  e x c e l le n t  p h y s ic a l  
s a f e g u a r d s  a r e  th e  r u le .  T h e  s e c o n d  
i s  th a t  m e c h a n iz a t io n  o f  lo a d in g  a n d  
o th e r  u n d e r g r o u n d  o p e r a t io n s  a c tu -  
a l ly  m a y  r e s u l t  in  a n  im p r o v e m e n t  in  
th e  in j u r y  r e c o r d , p r im a r i ly  th r o u g h  
b e t t e r  s u p e r v is io n  a n d  t r a in in g  o f  
m e n .

I s a b e l la  m in e  w a s  c o n v e r t e d  f r o m  
h a n d  lo a d i n g  a n d  h o r s e  h a u la g e  to  
m e c h a n ic a l  lo a d in g  a n d  lo e o m o t iy e  
g a t h e r in g  in  N o v e m b e r ,  1 9 3 7 , w h ile  
o n  th e  s u r f a c e  a  m o d e r n  b le n d in g  
a n d  w a s h in g  p l a n t  w a s  in s t a l l e d  
t o g e t h e r  w it h  a  b e l t  s lo p e .  C o n fo r m -

Rock-dusting of all working places is 
a regular week-end ac tiv ify . The 
whifest possible dust is used to im- 

prove mine v is ib ility .

in g  w it h  th e  o th e r  c h a n g e s  a t  th e  
o p e r a t io n ,  a  s a f e t y  e n g in e e r  w a s  
a d d e d  to  th e  s t a f f  a n d  a n  e d u c a t io n a l  
p r o g r a m  w a s  g iv e n  th e  u n r e s e n e d  
s u p p o r t  o f  th e  m a n a g e m e n t .

l i e s u l t s  o f  th e  a b o v e  c h a n g e s  m a y  
b e  m e a s u r e d  f r o m  th e  s a f e t y  s ta n d -  
p o in t  b y  c o m p a r in g  th e  r ec o r d  f o r  
th e  p e r io d  f r o m  O ct. 1 , 1 9 3 7 , to  
M a r e h  3 1 , 1 9 3 8 ,  in c lu s iv e ,  w ith  th e  
p r e y io u s  s ix - m o n t h s ’ p e r io d  ( A p r i l  
1 - S e p t .  3 0 , 1 9 3 7 ) .  N u m b e r  o f  in -  
j u r ie s  r e p o r t e d  w a s  r ed u c ed  3 2 .3  p e r  
c e n t ;  lo s t - t im e  in j u r ie s ,  6 3 .4  p e r  
c e n t ;  c o m p e n s a b le  in j u r ie s ,  7 8 .2  p e r  
c e n t ;  f r e ą u e n c y  r a te ,  5 6  p e r  c e n t ;  
s e v e r i t y  r a te ,  3 6 .8  p e r  c e n t ;  to ta l  
c o s t  o f  a l l  in j u r ie s ,  2 8 .7  p e r  c en t.

I s a b e l la  m in e  is  c la s s e d  a s  g a s e o u s ,  
a n d  c o n s e ą u e n t ly  th e  r u le  th a t  n o  
e ą u ip m e n t  e x c e p t  th a t  a p p r o v e d  b y  
th e  P e n n s y lv a n ia  S e c r e ta r y  o f  M in e s  
c a n  b e  u s e d  b e y o n d  f r e s h  a ir  h a s  
b e e n  in  e f f e c t  a t  th e  o p e r a t io n  f o r  
s o m e  y e a r s .  F u r th e r m o r e , e le e tr ic  
c a p  la m p s  w e r e  in  u se . E n tr ie s  w e r e  
r o c k -d u s te d  b y  m a c h in ę  a n d  w o r k in g  
p la c e s  w e r e  h a n d  d u ste d . G o g g le s  
w e r e  s u p p o s e d ly  w o r n  w h e n  n e c e s -

s a r y ,  a n d  th e  m in e  w a s  p r a c t i c a l ly  
1 0 0  p e r  c e n t  o n  s a f e t y  h a t s  a n d  
s h o e s . A l l  in  a l l ,  th e  o p e r a t io n  p r io r  
to  th e  in a u g u r a t io n  o f  th e  m o d e r n iz a -  
t io n  p r o g r a m  d e t a i le d  in  th e  o th e r  
a r t ic le s  in  t h is  is s u c  w a s  p e r h a p s  a  
b it  b e t t e r  th a n  th e  a v e r a g e  m in e  f r o m  
th e  s t a n d p o in t  o f  p h y s ic a l  c o n d it io n s ,  
a lth o u g h  p o s s i b ly  n o t  e ą u ip p e d  to  
c a r r y  o n  a  w e l l -o r g a n iz e d  p r o g r a m  
f o r  e d u c a t in g  e m p lo y e e s  a n d  e n l i s t -  
in g  th e ir  e o o p e r a t io n .

B u t  e v e n  f r o m  th e  p h y s ic a l  s t a n d 
p o in t ,  s t r ik in g  a d r a n c e s  h a v e  b e e n  
m a d e  in  th e  c o u r s e  o f  th e  m o d e r n iz a -  
t io n  p r o g r a m . I n  f a c t ,  s a f e t y  w a s  
c la s s e d  a s  e ą u a l ly  im p o r t a n t  w it h  
o th e r  o b j e c t iv e s  in  e ą u ip m e n t  d e s ig n  
a n d  m in e  a n d  p la n t  la y o u t .  I n  th e  
p r e p a r a t io n  p la n t ,  f o r  e x a m p le ,  d e 
s ig n  f o r  s a f e t y  w a s  e a r r ie d  to  th e  
p o in t  w h e r e  o n ly  t w o  u n a v o id a b le  Io w  
p la c e s  e x i s t  in  th e  e n t ir e  o p e r a t io n .  
S t e e l  a n d  c o n c r c te  w e r e  u s e d  th r o u g h -

Sprinkling station at a main-line part- 
ing . Note footboards and handrails 
on car corners; also "c a t  eyes" under 

handrails.
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m it m u l ą,!IOO-V(ilt H w ito lilu g  a n d  
( u m tw l n(iui]>m<ni(. w a s  h o u so d  in  a  
lu in li y im lt . A lt  boH n, goai'H a n d  
o th o r  ir n w ia g  p n v U  a n d  m a o li in o r y  
o ith o r  w o r o  in o lo a o d  in  m o ta ł g u a r d s  
ov  f(Hi«H'd »IV, a n d  atl w u lk w a y s ,  s ta ir -  
w a y a  a n d  p t n t lo r m a  w o ro  w p t ip p e d  
w itli h a n d r a ils ,

S im ila r  ^ im n l in g  a n d  p r o to o t io n  
im (h o  r n lo  iu  o th o r  H urfiuw  lu i l ld in g a  
a n d  u tru o tu r c s . In  a d d it io n ,  o v o v -  
h o a d  p o lo  U n os l ia v o  h ooti, o r  a ro  
h oitn ;, r o p lu o o d  w ith  m m  m o ta llio  
o n h lo s  h u ń o d  u iid o r g r o u m t a n d  a 
gOOd h o u s o k o o p iu g  p r o g r a m  in ao -  
t iv o ly  in  t o i v i \

U u tm U n g  r e q m r v d  a u d  g o o d  
h o u s o k o o p in g  u ro  h o h l e ą w a łly  im -  
p o r tn u t  u n d e r g r o u n d , b u t s a f o t y  in  
th e  m in o  a t  Isn h oU a  m ig h t  bo s a id  
to  s ta r t  w ith  p r o y is io u s  t'or m i t i n g  
e m p lo y o o s  to  m a n  tr ip s .  K u tr a n o o  
to  th e  m in o  is  b y  a  s to p o  iu  w h ie h  
a ls o  i s  lo e a t e d  t h e  m a in  s to p o  W it

a n d  tlio  m a t e r ia ł  tr a c k , M e n , l io w -  
o vov , n so  c o n c r e lo  s t a ir s  w it h  6 - in .  
r iso r a  a n d  2 4 - in .  t r c a d s  f o r  c a s y  
w a lld n g ,  s o p a r a tc d  f r o m  th e  c o n -  
v o y o r  o n  o n o  s id o  b y  a  g n a r d  r a i ł  
a n d  fr o m  th e  m a t e r ia ł  tr a c k  011 th e  
ot h o r  b y  11 5 - f t . - h ig h  c o n o r e te  w a li  
o ip i ip p o d  w ith  l ig h t  s t a n d a r d s  a t  in -  
to r v a ls .  O n o o  t h e y  e n t e r  th o  s lo p e ,  
m on  u lt im a to ly  w i l l  n o t  b o  r e q n ir e d  
to  c r o s s  a  tr a o k  in  g o in g  to  th e  
w a it in g  r o o m  a n d  m a n - t r ip  lo a d in g  
s t a t io n s ,  T h is  i s  a c o o m p lis h c d  b y  
b r id g o s  o v o r  t h e  tr a c k s , th o  la s t  o f  
w h io h  is  s o h o d u lo d  f o r  im m o d ia te  i n 
s t a l la t io n .  T h o s e  b r id g o s  a n d  tlic  
w a it in g  r o o m  a n d  m a n - t r ip  lo a d in g  
s t a t io n s  a r o  s h o w n  iu  F i g .  2 ,  p .  5 9 .

M a k in g  u p ,  d i s p a t o h in g  a n d  o p o r a -  
t io n  o f  m a n - t r ip s  a r o  s t r io t ly  r c g u -  
la to d  a n d  r o s p o n s ib i l i t y  f o r  th e s e  a c -  
t i \ i t i o s  i s  d e f ln i t e ly  p la e e d  to  m ą k o  
s u w  th a t  t h e y  a r o  p r o p e r ly  e a r r io d  
o u t . M o n  a r o  t r a n s p o r te d  in  th o

w o o d e n  c a r s  p r e v io u s ly  u s e d  f o r  h a u ł-  
i n g  c o a l.  T h e s e  c a r s ,  h o w e v e r ,  h a v e  
b e e n  m o d if ie d  to  f it  th e m  f o r  t h is  
s e r y ic e ,  in c lu d in g  b u i ld in g  u p  o n e  
s id e  a g a in s t  th e  w ir e  a n d  th e  f r o n t  
e n d  a g a in s t  th e  w in d ,  w h i le  t h e  o p -  
p o s i t e  e n d  o f  e a c h  c a r  h a s  b e e n  r e -  
m o v e d  c n t i r e ly  a n d  s u i t a b le  le v e l  
s e a t s  b u i l t .  E n d  c a r s  in  m a n  t r ip s  
a r e  e q u ip p e d  w it h  th e  a u t o m a t ic  
c o u p le r s  u s e d  o n  th e  c o a l  c a r s  a n d  
a l s o ’ a r e  f it te d  w i t h  b r a k e s .  W h e n  
m o n  le a y e  th e  t r ip s  in s id e  th e  m in e  
th e y  a r e  a t  th e  to o l  b o x e s  in  t h e ir  
s e c t io n s .

T h e  s lo p e ,  a f t e r  r e m o v a l  o f  th e  o ld  
t im b e r  a n d  m a t e r ia ł  b r o k e n  ło o s e  f r o m  
th e  t o p  a n d  s id e s ,  w a s  g u n i t e d  f o r  
p e r m a n e n t  p r o t e c t io n  a g a in s t  f a l l s .  
T h e  s a m e  p r a c t ic e  i s  f o l l o w e d  i n  a l l  
b o t to m  o p e n in g s  a n d  o n  a l l  p e r m a 
n e n t  h a u la g e  r o a d s ,  e s c e p t  w h e r e  
g o o d  s a n d s t o n e  t o p  i s  p r e s e n t .  I n  
f a o t ,  a  m a j o r  o b j e c t iv e  i s  th e  e l im in a -  
t io n  o f  l e g s  w l ie r e v e r  p o s s ib le  
th r o u g h o u t  th e  m in e . W h e r e  g u n i t -  
in g  h a s  n o t  b e e n , o r  i s  n o t  to  b e , d o n e ,  
t h is  o b j e c t iv e  i s  a c c o m p lis h e d  b y  
p la e in g  c r o s s b a r s  i n  h o le s  m a d e  w ith  
a  h i t c l i  d r i l l  o r  o u  s t r in g e r s  r e s t in g  
o n  p i n s  in  h i t e h - d r i ł l  h o le s  ( s e e  a r -  
t i c łe  b e g i t in iu g  o n  p .  5 7 ) ,  t h i s  in  
s e m i- p e r m a n e n t  o p e n in g s .  Iu  b u t t  
h e a d in g s  a n d  w o r k in g  p la c e s ,  p a r 
t ic u l a r ly  th e  f o r m e r ,  th e  t o p  c u t  i s  
e x t e n d e d  o v e r  in t o  o n e  r ib  to  m a k e  a  
h it c h  i n  w h ie h  o n e  e n d  o f  th e  b a r  
r e s t s ,  l e a v i n g  o n ly  th e  o t h e r  to  b e  
s u p p o r t e d  o n  a  p o s t .

Steel R ep laces  W o o d

R o u n d  w o o d  c r o s s b a r s  a r e  b e in g  
e l im in a t e d  i n  f a v o r  o f  s t e e ł - r a i l  b a r s ,  
e s c e p t  f o r  s o m e  e s p e r im e n t a l  4 x 1 0 -  
iu .  s a w e d  u n i t s  in  w o r k in g  p la c e s .  
S t a n d a r d  m in im u m  p o s t  d ia m e t e r  i s  
n o w  t> iu .  T w o  b a r s  p e r  c u t  a r e  
th e  s t a n d a r d  in  w o r k in g  p la c e s  
( F i g .  4 ,  p .  5 5 ) .  A x e s  h a v e  b e e n  
t a k e n  o u t  o f  th e  t im b e r n ie n s  t o o l  
k i t s  a n d  o n ly  s a w e d  c a p  p ie c e s  a r e  
e m p lo y e d .  T im b e r m e n . t r a c k m e n  a n d  
d r i l le r s  a r e  s u p p l i e d  w i t h  p u s h  t r u c k s  
t o  r e d u c e  h e a v v  l i f t in g -  a n d  e a r r y in g  
o f  e ą u ip m e n t  a n d  s u p p ł i e s .  D r i l l  
t r u c k s  a r e  e ą u ip p e d  w i t h  p e r m is s ib le  
c a b le  r e e ls .  T ir u b e r m e n  a r e  s u p p l i e d  
w it h  s p e c ia l  j a c k s  t o  h e lp  th em . 
h a n d le  t h e  b a r s .  w h i le  t r a e k la y e r s  
n r e  f u r a i s a e d  w i t h  I ig h fc -w e ig h t  
a lu iu iu a ia -& U o y  r a i ł  b e n d e r s .  p u n c h e s ,  
e tc .  C le a r a n c e  i s  a n o t h e r  im p o r t 
am i e o n s id e r a t io n  a t  I s a b e l l a :  in  facfc  
s o  im p o r t a n t  : ita t  b o s s e s  a n d  m e n  
a r e  fn r m s h e d .  w i t h  b lu e p r i t u s  s h o w -  
i t i g  h o w  p la c e s  s h a l l  b e  iu r u e d . a n d  
c u ć . t r a c k  s h a l l  b e  l a i d  a n d  t im b e r s  
s h a l l  b e  s e t  to  in s u r e  p r e s e n a t i o n  o f  
s h is  c te u r a a c e .  F u r t h e r s n o r e ,  th e

K g , I .....th(> cov«r of one of th» lu b e l la  ruU  booVs and, top an*ł at
.^Kt tKś in d  b ick , of tK» d up llcat* '‘Daily R *po rt of Pot*ntia l H a ia rd s ."
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Showing stretcher can ister and (inside the 
o ffice) łhe  portable first-aid kit provided 

the section forem an.

id e a  o f  d is t r ib u t in g  s ta n d a r d  w o r k 
i n g  p la n s  h a s  b e e n  e s t e n d e d  to  a ll  
o th e r  t a s k s  w h ic h  le n d  th e m s e lv e s  
to  t h i s  e d u e a t io n a l  m e th o d , a n d  h a s  
b e e n  f o u n d  a  v a lu a b le  m e a n s  o f  in -  
s u r in g  s a f e  p h y s ic a l  e o n d it io n s  a n d  
o p e r a t in g  p r a c t ic e s .

S p e e i f i e a t io n s  c a l i  f o r  a  m in im u m  
c le a r a n g e  o f  3 0  in .  b e tw e e n  th e  
w id e s t  p ie c e  o f  e ą u ip m e n t  a n d  th e  
t im b e r s ,  w a l i  o r  r ib  o n  th e  le f t - h a n d  
s id e  o f  a l l  p la c e s  a n d  1 2  in .  o n  th e  
r ig h t .  "W ith th e  in s t a l l a t io n  o f  th e  
n e w  a n d  w id e r  m in e  c a r s ,  l e s s  th a n  
m in im u m  c le a r a n e e  p r e v a i le d  in  c e r 
ta in  p la c e s .  T h e s e  p la e e s  w e r e  c u t  
b a c k  w i t h  th e  t r a c k -m o u n te d  c u t te r s ,  
u s in g  th e  b a r  i n  s id e - s h e a r in g  p o s i -  
t io n ,  w h ic h  w a s  f o u n d  a  ą u ic k  a n d  
c o n v e n ie n t  m e th o d  o f  a c c o m p lis h in g  
t h is  o b j e c t iv e .  M a n h o le s  e v e r y  4 5  f t .  
n o t  o v e r  4  f t .  w id e ,  a t  le a s t  4  f t .  d e e p  
a n d  n o t  l e s s  th a n  5  f t .  h ig h ,  a r e  th e  
r u le ,  a n d  h e r e  a ls o  th e  tr a c k -m o u n te d  
c u t t e r  h a s  b e e n  f o u n d  a  t im e -  a n d  
m o n e y - s a v in g  p ie c e  o f  e ą u ip m e n t .  
A l l  e ą u ip m e n t  i s  d e s ig n e d  f o r  l e f t -  
h a n d  o p e r a t io n ,  in e lu d in g  c a r  b r a k e s ,  
e tc . ,  s o  t h a t  m e n  n e e d  n o t  g e t  o n  
th e  t ig h t ,  t r o l le y - w ir e  s id e .

S u a rd  Rails Elim inated

S h r o u d e d  f r o g s  m a k e  g u a r d  r a i l s  
u n n e e e s s a r y  o n  m a in  a n d  s e c o n d a r y  
h a u la g e  r o a d s .  E v e r y  t u m o u t  is
e ą u ip p e d  w i t h  a  lo w - t y p e  p a r a l le l  
th r o w . E x c e p t  w h e r e  t im b e r s  o r
o th e r  e o n d i t io n s  p r e v e n t ,  th e  t r o l le y  
w ir e  i s  in s t a l l e d  6 ^  f t .  a b o v e  th e  
t r a e k -r a i l .  W h e r e  th e  w ir e  m u s t  b e  
p la c e d  lo w e r ,  w o o d e n  g u a r d s  a r e  
e m p lo y e d  a s  a  r u le ,  w i t h  p r e fo r m e d  
r u b b e r  g u a r d s  a t  p o in t s  w h e r e  th er e  
i s  a  p o s s i b i l i t y  t h a t  t h e y  w i l l  b e  
s t r u e k  a n d  to r n  o f f  o r  lo o s e n e d .

A l l  w ir e  a n d  f e e d e r  c ir c u it s  a r e

s e c d o n a l iz e d  a s  d e s e r ib e d  in  th e  
a r t ie le  b e g in n in g  o n  p .  7 2  to  p r e -  
v e n t  f ir e s  in  c a s e  o f  d e a d  s h o r t s  a n d  
a ls o  f a e i l i t a t e  s a f e  r e p a ir s .  T r o l le y  
a n d  f e e d e r  s a f e t y  s e c t io n a l iz in g  
s w i t c h e s  a r e  m o u n te d  in  c r o s s c u ts  
a w a y  f r o m  th e  Ira e k , w ith  a s b e s to s -  
c o m p o u n d  s h e e t s  o v e r  a n d  a b o v e  
ih e m  to  p r e v e n t  f la m e  f r o m  ig n i t in g  
t im b e r  o r  c o a l .  T h e s e  s w i tc h e s  m a y  
b e  o p e n e d  s a f e l y  w h e n  th e  p o w e r  is  
o n ,  a n d  in  f a c t  o n e  o f  th e  m a j o r  
o b j e e t iv e s  in  th e  in s t a l la t io n  o f  th e s e  
a n d  th e  a u t o m a t ic  b r e a k e r s  w a s  th e  
e l im in a t io n  o f  a l l  t r o l le y  a n d  o p e n -  
t y p e  k n i f e  s w i tc h e s .  J u n c t io n  boxe^  
in  th e  4 ,0 0 0 - v o l t  a .c . l in e s  s e r v in g  
th e  s u b s t a t io n s  a r e  p la c e d  in  b r ic k  
c u b ic le s  w i t h  s t e e l  d o o r s . S u b s t a t io n  
e ą u ip m e n t  i s  h o u s e d  in  b r ic k , t i le  a n d  
c o n c r e te  r o o m s , w ith  a u t o m a t ic  re -  
c lo s i n g  s e c t io n a l iz in g  b r e a k e r s  a n d  
s im i la r  e ą u ip m e n t  o u t s id e  s u b s ta t io n s  
in  t i l e  c u b ic le s .  I n s u la te d  p la t fo r m s  
o r  r u b b e r  m a t s  a r e  p la c e d  in  fr o n t  
o f  a l l  s w i t c h e s .  T r a n s fo r m e r s  filled  
w ith  a  n o n - in f la m m a b le  l ią u id  a r e  
u s e d  in  a l l  s u b s ta t io n s ,  w h ie h  a ls o  
a r e  e ą u ip p e d  w it h  a  C O , e x t in g n is h e r  
a n d  a  s h e l f  c o n t a in in g  th r e e  b a g s  
o f  r o c k  d u s t .

Fused Trolley Taps Used

F u s e d  t r o l le y  t a p s  a r e  u s e d  o n  a ll  
t r a i l in g  c a b le s .  S t u b  l in e s  a r e  r u n  
in t o  r o o m  n e c k s  to  e l im in a te  s t r in g -  
i n g  c a b le s  a c r o s s  h e a d in g s .  A l l  l ig h t s  
a r e  a t t a c h e d  to  t r o l le y  l in e s  o r  fe e d e r s  
w it h  s p e c ia l  c la m p s .

P r o r i s io n s  f o r  th e  s a f e t y  o f  th e  
o p e r a t o r s  e o n s id e r e d  in  th e  p u r c h a s e  
o f  th e  n e w  e ą u ip m e n t  iu v o lv e d  in  
th e  m o d e r n iz a t io n  p r o g r a m  in c lu d e d :  
s a f e  a n d  c o m f o r t a b le  s e a t s  f o r  s n a p -  
p e r s  o n  c a b le -r e e l  lo c o in o t ir e s  a n d

o j> e ra to rs  o n  c u t t in g  m a c h in e s ;  f o o t -  
b o a r d s  o n  lo a d i n g  m a c h in e s  f o r  th e  
o p e r a t o r  to  s t a n d  o n  w h e n  tr a m m in g ,  
th e s e  f o o t b o a r d s  a l s o  s e r r in g  a s  
g u a r d s ;  s t e p s  a u d  h a n d r a i ls  o n  e a c h  
c o r n e r  o f  a l l  m in e  c a r s ;  a lu m in u m  
p a in t  a n d  r e d  r e f le c t o r  b u t t o n s ,  o r  
“ e a t  e y e s ,”  o n  m in e  c a r s  to  in c -rea se  
y i s ib i l i t y :  a u t o m a t ic  c o u p le r s ,  e tc .

E x p lo s iv e s  a r e  t r a n s p o r t e d  in  
> p e c ia l in s u la t e d  p o w d e r  c a r s  w i t h  
in s u la t e d  c o u p l i n g s ,  a n d  e x p lo s iv e s  
a n d  c a p s  a r e  s t o r e d  in  s p e c ia l  s t a t io n s  
in  b a c k  h e a d in g s ,  a s  d e t a i l e d  o n  
p . 9 2  o f  t h is  is s n e .  P r o t e c t e d  c a p s  
a r e  e m p lo y e d  e x c lu s iv e ly ,  a n d  a s  a n  
a d d i t io n a l  s a f e g u a r d  a r e  c a r r ie d  in  
a  s p e c ia l  p o e k e te d  b e l t  in s id e  a  h e a v y  
le a t h e r  c a p  b a g ,  w h ic h  i s  k e p t  lo c k e d .  
A ll  s h o t s  a r e  lo a d e d  a n d  fi r e d  i n  a  
“ p e r m is s ib le "  m a n n e r ,  u s in g  s a n d -  
t il le d  d u m m ie s  a n d  p e r m is s ib le  s in g le -  
s l io t  f ir in g  u n it s .

Rock-Dusting Done W ee k ly

R o c k - d u s t in g  i s  a  r e g u la r  w e e k 
e n d  e v e n t ,  u s in g  a  h ig h - p r e s s u r e  
m a c h in ę , a n d  i s  c a r r ie d  u p  to  th e  
f a e e s  o f  th e  w o r k in g  p la c e s .  O n e  o f  
th e  f ir s t  c c n s id e r a t io n s  in  th e  p u r 
c h a s e  o f  d u s t  i s  w h it e n e s s  to  a id  in  
i l lu m in a t io n .  lJ e g u la r  s p r in k l i n g  o f  
th e  c o a l  a n d  c a r s  i s  a n o t h e r  la t e  
s a f e t y  p r a c t ic e .  A l l  c u t t in g  m a c h in e s  
a r e  e ą u ip p e d  w i t h  w a t e r  ta n k s  a n d  
th e  b u g d a s t  i s  s p r a y e d  a s  i t  i s  m a d e  
in  th e  c u t .  I n c id e n t a l l y ,  th e  r e a r  
e n d s  o f  th e  ta n k s  a r e  d e s ig n e d  s o  
th a t  i t  i s  im p o s s ib le  f o r  a  m a n  to  
r id e  o n  th e m . L o a d e d  c a r s  a r e  
s p r a y e d  o n  th e  m a in  p a r t in g s  a s  t h e y  
s t a r t  f o r  th e  b o t to m  a n d  a g a in  b e f o r e  
t h e y  g o  in t o  th e  d n m p . F i n a l l y ,  
e m p t ie s  a r e  s p r a y e d  a f t e r  d u m p in g .

W ith  th e  a d d it io n  o f  a  s a f e t y  e n -
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g in e e r  to  th e  s ta f f ,  e d u e a t io n a l  w o r k  
g o t  u n d o r  w a y  la t e  in  1 9 3 7 .  M e e t in g s  
h a v e  b e e n  f o u n d  th e  b e s t  m e th o d  o f  
a c h ie v in g  t h is  e n d ,  t h e s e  m e e t in g s  
s e r y iu g  to  k e e p  s a f e t y  b e f o r e  b o th  
» u p e r v is o r a  a n d  e m p lo y e e s  a n d  a ls o  
a s  f o r u iu s  f o r  th e  d is c u s s io n  a n d  
a d o p t io n  o f  s a f e t y  r u le s .  R e c o g n iz -  
in g  th e  im p o r t a n c e  o f  th e  s u p e r -  
v is o r s ,  r e g u la r  m e e t in g s  a r e  s c h e d u le d  
f o r  t h is  g r o u p .  E v e r y  t ir s t  a n d  th ir d  
S a t u r d a y  in  e a c h  m o n th , d e p a r tm e n t  
h e a d s  g e t  t o g e t h e r  to  g o  o v e r  o p e r a t  - 
in g  a n d  s a f e t y  ą u e s t io n s .  W e e k ly  
fo r e m e n ’s  m e e t in g s  a r e  h e ld  to  d is -  
e u s s  o p e r a t in g  p r o b le m s ,  m e th o d s  
a u d  s t a n d a r d s ,  w it h  o n e  s e s s io n  e a c h  
m o n th  g i v e n  o v e r  to  in j u r y  p r e v e u -  
t io n  a u d  t h e  e l im iu a t io n  o f  h a z a r d o u s  
c o m l i t io u s  a n d  p r a e t ic e s .  A n d  f iu a lly .  
d e p a r t m e n t  h e a d s  a n d  b o s s e s  m e e t  
a t  ą u a r t e r ly  b a n ą u e t s ,  a t  w h ic h  s a f e 
t y  i s  th e  m a j o r  th e m e .

M o n th ly  M e e t in g s  H e ld

M e e t in g s  o f  e m p lo y e e s ,  u s u a lly  
w it h  th e ir  i im n e d ia te  s u p e r v is o r ,  a r e  
h e ld  o u c e  e a c h  m o n th .  T h e  to w u -  
m e e t iu g  t y p e  o f  g e t - t o g e t h e r  i s  
a v o id e d ,  th e  m a n a g e m e u t  r a t h e r  p r e -  
f e r r i n g  th e  s m a l l - g r o u p  s e s s i o n s  n o t e d  
a b o v e ,  a t  w h ic h  th e r e  i s  a  b e t te r  
o p p o r t u n i t y  f o r  a l l  p a r t i e ip a n t s  to  
h a v e  th e ir  s a y .  I n  th e  c a s e  o f  u n d e r 
g r o u n d  m e n , s u e h  m e e t in g s  a r e  h e ld  
in  th e  w o r k in g  s e c t io n s ,  w i t h  th e  
b o s s e s  p r e s id in g .  A s  a  r u le ,  o n e  
o r d e r  o f  b u s in e s s  i s  r e a d in g  a n d  d is -  
c u s s io n  o f  o n e  o f  th e  w e e k ly  s a f e t y  
b u l le t in s  s e n t  to  e v e r y  s u p e r v is o r .  
T h is  p a r t ic u la r  b u l le t in  i s  d e s ig n e d  
f o r  s u c h  u s e , w h e r e a s  th e  o th e r s  a r e  
p r e p a r e d  p r im a r i ly  f o r  th e  s u p e r -  
v is o r s .  A f t e r  th e  b u l le t in  i s  d is -

o u s s e d ,  g r o u p s  t h e n  t u m  to  in j u r ie s  
a n d  h a z a r d s , a n d  th e ir  p r e v e n t io n .  
T h e  n e c e s s i t y  f o r  p r e s id in g  a t  th e s e  
m e e t in g s  i s  a n o t h e r  s t r o n g  in c e n t iv e  
f o r  s u p e r v is o r s  to  in t e r e s t  th e m s e lv e s  
in  s a f e t y  w o r k  a n d  p e r f e c t  th e ir  a b il -  
i t y  to  s t o p  in j u r ie s .

S a f e t y  r u le s  a t  I s a b e l la  a r e  p r e -  
p a r e d  f o r  e a c h  s e p a r a t e  e la s s  o f  m in e  
e m p lo y e e s  a n d  p r iu t e d  in  s e p a r a t e  
b u l le t in s  f o r  d is t r ib u t io n .  A  t e n t a -  
t iv e  d r a f t  o f  r u le s  in  e a c h  c a s e  i s  
p r e p a r e d  b y  th e  d e p a r tm e n t  h e a d s .  
T h e y  th e n  a r e  e x p la in e d  a t  a  m e e t in g  
o f  th e  e m p lo y e e s  to  w h orn  th e y  
a p p l y ,  a t  w h ic h  t im e  s u g g e s t i o n s  a r e  
s o l ic i t e d  a n d  th e  v i e w s  o f  th e  m e n  
a r e  o b t a in e d ,  a l l  w i t h  th e  o b j e c t iv e  
o f  s e c u r in g  v o lu n t a r y  a c c e p t a n c e  o f  
th e  r u le s  a n d  c o n s e ą u e n t ly  im p r o v in g  
th e  c h a n c e s  o f  t h e ir  f u t u r ę  o b s e r v -  
a u e e . A l l  r u le  b o o k s  in c lu d e  s u c h  
w o r k i u g  d r a w in g s  a s  m a y  b e  n e c e s -  
s a r y  f o r  b o th  e f f ic ie n t  a u d  s a f e  
w o r k in g .

A  m a j o r  f a c t o r  i n  in j u r y  r e d u c t io n  
a t  I s a b e l la  h a s  b e e n  th e  in t r o d u c t io u  
o f  a  s y s t e m  o f  r e p o r t in g  a u d  r e m o v -  
in g  p o t e u t ia l  h a z a r d s ,  b a s e d  011 th e  
“ D a i ly  R e p o r t  o f  P o t e n t ia l  H a z a r d s ”  
s h o w n  i n  F i g .  1 .  T h i s  r e p o r t  c o n s is t s  
o f  a  s e l f - e a r b o n e d  o r ig in a l  a n d  a  
y e l lo w  d u p l ic a t e ,  th e  d u p l ic a t e  e o n - ,  
t a in in g  011 th e  b a c k  a  s e r ie s  o f  
ą u e s t io n s  a s  to  s a f e t y  e o n d it io n s  in  
e a e h  s e c t io n .  T h e  r e p o r t  fo r r n s  £ire 
c a r r ie d  b y  th e  t ir e b o s s e s ,  w h o  f i l i  th e m  
mit: a n d  le a v e  th e  o r ig in a ls  w i t h  th e  
a s s i ś t a n t  f o r e m e n  in  c h a r g e  o f  e a c h  
s e e t io n .  T h e  d u p l ic a t e s  a r e  k e p t  b y  
th e  t ir e b o s s e s ,  w h o  c h e e k , o n  th e ir  
n e x t  r o u n d , w h a t  h a s  b e e n  d o n e  b y  
th e  a s s i s t a n t  f o r e m e n  to  r e m o v e  th e  
h a z a r d s  n o t e d .  F o r e m e n , c o n s e 
ą u e n t ly ,  m u s t  k e e p  o n  th e ir  to e s .

F i r e b o s s e s  a n d  a l l  o th e r  s u p e r v is o r s  
n a t u r a l ly  l ia v e  th e  a u t h o r i t y  to  
“ d a n g e r  o f f ”  h a z a r d o u s  p la c e s ,  a n d  
f o r  t h is  p u r p o s e  a r e  p r o v id e d  w ith  
s p e c ia l  s ig n s .

G r e a t  s t r e s s  i s  la id  o n  r e p o r t in g  
a l l  in j u r ie s  a t  o n c e ,  110 m a t t e r  h o w  
s l ig h t ,  a n d  to  f a c i l i t a t e  d is c o v e r y  o f  
in j u r ie s  a  “ Y e s - a n d - N o ”  t im e  c lo c k  is  
e m p lo y e d  a n d  i s  h o o k e d  u p  w i t h  a n  
a u d ib le  s ig n a l  to  in f o r m  th e  la m p  
m a n  in  c a s e  a  m a n  a n s  w e r s  “ Y e s ”  to  
th e  ą u e s t io u  a s  to  w h e t h e r  h e  h a s  
s u f te r e d  a n y  in j u r ie s  o n  th e  s h i f t  h e  
h a s  j u s t  c o m p le te d .  A  c o m p le te  
f ir s t - a id  r e c e iv in g  s t a t io n  i s  m a in -  
t a in e d  o n  th e  s u r f a c e ,  a n d  a l l  a s s i s t 
a n t  f o r e m e n  a r e  s u p p l i e d  w i t h  p o r t 
a b le  f ir s t -a id  k i t s ,  w h ic h  t h e y  k e e p  
h a n d y  in  t h e ir  s e c t io n s ,  a lo n g  w it h  a  
s t r e t c h e r  a n d  b la n k e t  a n d  o t h e r  f ir s t -  
a id  m a t e r ia ł .

P ro łe c łiv e  C lo th in g  Prom oted

A s  in d ic a t e d  a b o v e ,  I s a b e l la  h a s  
b e e n  1 0 0  p e r  c e n t  h a r d  h a t s  a n d  
s a f e t y  s h o e s  f o r  a  c o n s id e r a b le  t im e .  
G o g g le  u s e ,  h o w e v e r ,  h a s  s h o w n  a  
n o t ic e a b le  in e r e a s e  i n  l a t e  m o n th s ,  
a u d  e v e r y  m a n  i s  s u p p l i e d  w i t h  a  
p a ir  f o r  u s e  w h e n  h e  i s  d o in g  w o r k  
u e c e s s i t a t in g  e y e  p r o t e c t io n .  W ir e -
i-c reen  g o g g l e s  a r e  n o  l o n g e r  a l lo w e d .  
E le c t r i c  c a p  la m p s  a r e  u s e d  u n d e r 
g r o u n d ,  w i t h  t ła m e  s a f e t y  la m p s  f o r  
t ir e b o s s e s ,  f o r e m e n ,  c u t t e r s ,  d r i l le r s .  
s h o t f ir e r s ,  lo a d e r  o p e r a t o r s  a n d  o th e r s  
r e ą u ir e d  to  t e s t  f o r  g a s .  P r o t e c t iy e  
c lo t h i n g  s t o c k e d  a t  th e  I s a b e l la  s t o r ę  
o f  th e  O a k  H i l l  S u p p l y  C o . i n c l u d e s : 
s a f e t y  c a p s ,  g o g g le s ,  minera'* a n d  e le e -  
t r ie ia n s '  t y p e  s h o e s ,  r u b b e r  p a c s ,  a n d  
h ig h - t o p p e d  s a f e t y  s h o e s .  E f f o r t  i s  
b e in g  p u t  f o r t h  to  g e t  c u t t e r s ,  h a u l-  
a g e  m e n  a n d  o t h e r s  a r o u n d  m o v in g  
e ą u ip m e n t  to  w e a r  h ig h - t o p p e d  s h o e s  
o r  ł e g g in g s  o r  t o  t i e  t h e ir  s o e k s  o u t 
s id e  t h e ir  p a n t s  l e g s  t o  m in im iz e  th e  
lu tz a r d  o f  c a t c h in g  t h e ir  c lo t h in g .

M o d e r u iz a t io n  a t  I s a b e l la  a ls o  in -  
c lu d e d  im p r o v e m e n t s  to  th e  to w n ,  
w h ic h  h a s  a  p o p u la t io n  o f  a p p r o x i -  
m a t e ly  1 ,2 0 0 ,  n o t  a l l  o f  w h o m , h o w -  
e v e r ,  a r e  e m p lo y e e s  o f  t h e  c o a l  
c o m p a n y .  T h e  to w n  c o m p r is e s  1 3 3  
d w e l l in g s ,  in  a d d it io n  to  o t h e r  s tr u c -  
tu r e s ,  o f  w h ic h  9 4  a r e  d o u b le  a n d  
th e  r e s t  s in g le .  H o u s e  a n d  to w n  
im p r o v e m e n t s  iu c lu d e d :  n e w  s id in g s  
o f  a s b e s t o s  s h in g le s :  r e p la c e m e n t  o f  
w in d o w  a n d  d o o r  tr in i ,  w h e r e  n e c e s -  
s a r y ,  a n d  r e p a iu t i n g ;  r e m o v a l  o f  a l l  
f e n c e s ;  e l i in in a t io n  o f  p i g  p e n s ,  e o w  

y a r d s ,  e h ic k e n  r u n s ,  e t e . ; in s t a l l a t io n  
o f  s t e p s  a n d  c o n c r e te  c o a l  b in s  b e -  
h in d  e a e h  h o u s e ; r e b u i ld in g  o f  
p o r c h e s  a n d  a l l  o t h e r  n e c e s s a r y  h o u s e  
r e p a ir s ;  a d o p t io n  o f  a  t h o r o u g h -  
g o i n g  w h i t e w a s h in g  s c h e d u le ;  r e w ir -

lóoking down the main słreet in Isabella . Housa renovation included asbestos- 
shingle sidings, new słeps, rebuilding porches, e tc .
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in g  o t  a l l  h o u s e s  to  ta k e  c a r e  o f  tlie  
in c r e a s e d  lo a d  g r o w in g  o u t  o f  tlie  
u s e  o f  m a n y  a d d it io n a l  e le c t r ic a l  a p -  
p l i a n c e s ;  a n d  in s t a l l a t io n  o f  o u t s id e  
m e te r s  a n d  c o n d u it  b y  th e  p o w e r  
c o m p a n y .

A l l  f ir e  h y d r a n t?  a n d  s t a t io n s  w e r e  
r e b u i l t  o r  r e p a ir e d  a n d  th ir t e e n  n e w  
p lu g s  a n d  th r e e  n e w  h o s e -c a r t  s t a 

t io n s  w e r e  in s t a l l e d .  T o w n  r e s id e n t s  
h a v e  o r g a n iz e d  th e  I s a b e l la  V o lu n te e r  
F i r e  D e p a r t m e n t  a n d  h n v e  ta k e n  o v e r  
a n d  a r e  r e n o v a t in g  th e  b a s e m e n t  o f  
th e  c o m m u n it y  b u i ld in g  f o r  u s e  a s  a  
d u b .  O th e r  c iv ic  a c t iy i t ie s  h a v e  in -  
e lu d e d  o r g a n iz a t io n  o f  a  B o y  S c o u t  
t r o o p  a n d  a  b a s e b a ll  tea m .

U s e  o f  a s b e s t o s  s h in g le s  f o r  h o u se

sidings snves painting—a substantial 
item of espense— l e s s e n s  the fire 
hazard, makes the houses a good dcal 
tighter and keeps (hem cooler in 
snmmer and warmer in winter. R e -  
wiring eliminated to  a eonsiderabJe 
degree the fire hazard growing o u t  
of OTerloading old circuits designed 
for lighting only.

MAINTENANCE
+ At Isabella Mine

T
H E  K E Y N O T E  o f  m a in te n a n c e  
a n d  r e p a ir  w o r k  a t  th e  I s a b e l la  
m in e  o f  th e  W e ir t o n  C o a l C o. 
c a n  b e  b e s t  e x p r e s s e d  p e r h a p s  b y  

d e f in in g  th e  tw o  te r m s  a s  t h e y  a p p e a r  
to  th e  m in e  m a n a g e m e n t .  I n  t h e  v ie w  
o f  m in e  o f f ie ia ls ,  m a in te n a n c e  c o r e r s  
th in g s  to  b e  d o n e  to  p r e v e n t  a  r e p a ir  
jo b ,  w h i le  r e p a ir  w o r k  i s  y ie w e d ,  in  
th e  a b s e n e e  o f  s p e c ia l  c ir c u m s t a n c e s  
a n d  m i t ig a t in g  c o n d it io n s ,  a s  a  
f a i l u r e  to  d o  a  g o o d  m a in te n a n c e  jo b .

T h e  a d o p t io n  o f  m e c h a n ic a l  lo a d -  
in g  a n d  p r e p a r a t io n  i n  th e  la te  f a l i  
o f  1 9 3 7 ,  o f  c o u r s e ,  h a s  m a t e r ia l ly  
a f f e c te d  th e  m a in te n a n c e  a n d  r e p a ir  
p r o b le m s  a t  I s a b e l la .  A t  a  g la n c e ,  
i t  w o u ld  a p p e a r  t h a t  b o th , a n d  p a r 
t i c u l a r ly  th e  la t t e r ,  h a d  b e e n  m a 
t e r ia l ly  in c r e a s e d .  B u t  w h i le  th e r c  
n a t u r a l ly  w a s  s u c h  a n  in e r e a s e ,  th e  
c h a n g e - o v e r  a f f o r d e d  a n  o p p o r t u n i t y  
f o r  s e le c t in g  c e r t a in  t y p e s  o f  e ą u ip 
m e n t  in h e r e n t l y  l e s s  s u b j e c t  to  w e a r  
a n d  b r e a k d o w n , o f  r e b u i ld in g  th e  
e ą u ip m e n t  r e t a in e d  to  r ed u c e- r e p a ir  
c o s t s ,  a n d  o f  d e s ig n in g  n e w  e ą u ip 
m e n t  to  e l im in a t e  a s  f a r  a s  p o s s ib le  
t h o s e  c h a r a c t e r is t ic s  w h ie h  m ig h t  r u n  
u p  th e  r e p a ir  b i l l .  I n  f a c t ,  a  m a jo r  
f e a t u r e  o f  th e  I s a b e l la  m o d e m iz a -  
t io n  p r o g r a m  w a s  th e  a d o p t io n  o f  
d e s ig n  p r in c ip l e s  t e n d in g  to  c u t  
d o w n  m a in t e n a n c e  a n d  r e p a ir  w o r k  
in  c o n n e c t io n  w i t h  o p e r a t in g  e ą u ip -  
m e n ts .

C lo se  C h e c k -U p  M aintained

T h is  h a s  b e e n  s u p p le m e n t e d  b y  
p r o v id in g ,  a s  r e ą u ir e d ,  th e  n e c e s s a r y  
f a c i l i t i e s  f o r  r e p a ir s  a n d  b y  s e t t in g

n p  a  s y s t e m  o f  k e e p in g  tr a c k  o f  a ll  
m in in g  e ą u ip m e n t  in  p a r t ic u la r ,  a n d  
o th e r  e ą u ip m e n t  a s  n e c e s s a r y , to  
m a k e  s u r e  b o th  th a t  i t  i s  p r o p e r ly  
m a in ta in e d  a n d  th a t  th e  e a u s e  o f  
a n y  b r e a k d o w n  ca n  b e  d e f in ite ly  
a s c ę r ta in e d  w ith  th e  r e s u lt a n t  t im e  
lo s s .  F u r t h e n n o r e ,  m a in te n a n c e  a n d  
r e p a ir  w o r k  i s  s e t  n p  s o  th a t  e v e r y  
m a c h in ę  i s  c h a r g c d  w ith  th e  c o s t  o f  
w o r k  d o n e  o n  i t ,  th e  id e a  b a c k  o f  th e  
s y s t e m  a s  a  w h o le  b e in g  to  lo e a l iz e  
a l l  w o r k  a s  f a r  a s  p o s s ib le  s o  th a t  
o f f e u d in g  e ą u ip m e n t  c a n  b e  p ic k e d  
o u t  f o r  th e  a p p l ic a t io n  o f  c o r r e c t iv e  
m e a s u r e s .

E ą u ip m e n t  o p e r a to r s  a t  I s a b e l la  
m a k e  o u t  a  T e p o r t  a t  th e  e n d  o f  e a c h  
s h i f t ,  g i v i n g  th e  n u m b e r  o f  c a r s  
lo a d e d  o r  h a u le d ,  p la c e s  c u t , d r il le d ,  
e tc .,  a s  th e  c a s e  m a y  b e , a n d  l i s t in g  
a l l  d e la y s  w i t h  th e ir  le n g th  a n d  th e  
r e a s o n  t l i e r e f o r ,  a s  w e l l  a s  th e  c o n d i-  
t io n  o f  th e  m a c h in o  a n d  r e p a ir s  
t h o u g h t  to  b e  n e c e s s a r y  w h e n  i t  w a s  
l e f t .  A  c a r b o n  o f  th e  r e p o r t  g o e s  
to  th e  c h ie f  e le e tr ic ia n  o n  e a c h  s h i f t ,  
w h o  l i s t s  a l l  r e p o r te d  d e f e c t s  a n d  
m a k e s  a r r a n g e m e n ts  to  h a v e  th em  
ta k e n  c a r e  o f ,  w h ile  th e  o r ig iu a l  g o e s  
to  th e  e le c t r ic a l  e n g in e e r . F r o m  th is  
o r ig in a l ,  d e la y s  a r e  c o p ie d  o n to  a  
file  c a r d , a lo n g  w ith  th e  r e a s o n , th is  
f o r m  p e r m it t in g  th e  n e c e s s a r y  su m -  
m a r ie s  o f  d e la y s  a n J  th e ir  s ta te m e n t  
in  p e r c e n t a g e  o f  p o s s ib le  o p e r a t in g  

tim e .
I n  a d d it io n  to  c h e e k s  e v e r y  s h i f t  

b y  th e  o p e r a to r s ,  fa c e  e ą u ip m e n t  i s  
r e g u la r ly  in g p e c te d  b y  c o m p e te n t  
m e m b e r s  o f  th e  m a in te n a n c e  a n d  r e 

p a ir  s t a l l .  L o c o m o t iv e s  a n d  d r i l l s  
a r e  n o t  lu b r ic a t e d  b y  t h e ir  o p e r a t o r s .  
L o a d in g  a n d  c u t t in g  m a c h in e s  e a c h  
h a v e  a  f e w  p o in t s  to  b e  lu b r ic a t e d  b y  
th e  o p e r a t o r  d u r in g  th e  s h i f t .  O th e r  
p o in t s  a r e  g r e a s e d  o n c e  a  s h i f t ,  o n c e  
a  d a y ,  o n c e  a  w e e k , o r  o n c e  a  m o n th ,  
a s  r e ą u ir e d ,  b y  t h e  m e c h a n ic s  w h o  
s p e c ia l iz e  in  t h i s  t y p e  o f  w o r k .

Law  and G o o d  M an ag em ent

W h ile  th e  in s p e c t io n s  n o t e d  a b o v e  
a r e  r e ą u ir e d  b y  t l ie  m in e  la w ,  th e y  
a r e  n o t  a  m a t te r  o f  l e g a ł  d u t y  w it h  
t l ie  I s a b e l la  m a n a g e m e n t ,  w h ic h  
r a th e r  lo o k s  u p o n  th e m  a s  a n  e s s e n -  
t i a l  f a c t o r  in  k e e p in g  e ą u ip m e n t  in  
e f f ic ie n t  o p e r a t in g  c o n d it io n .  L o e o -  
m o t iv e  a n d  d r i l l  in s p e c t io n s  ta k e  
p la c e  i n  th e  s h o p .  I n  th e  c a s e  o f  
lo e o m o t iy e s ,  o n e  m a n  o n  th e  f ir s t  
s h i f t  a n d  o n e  011 th e  th ir d ,  w ith  a  
h c lp e r  i f  n e c e s s a r y ,  s p e c ia l i z e  in  
m a in te n a n e e  a n d  r e p a ir  o f  t h is  t y p e  
o f  e ą u ip m e n t .  L o e o m o t iy e s  a r e  
n u m b e r e d  f r o m  1  to  1 9 ,  a n d  t lie  
in s p e c t io n  s c h e d u le  p r o v id e s  f o r  e x -  
a m in in g  a  lo e o m o t iy e ,  i n  o r d e r ,  o n  
t lie  tw o  tu r n s  e a c h  d a y .  T o  k e e p  
tr a c k  o f  in s p e c t io n s ,  a  c a r d  i s  p r o -  
v id e d  011 w h ic h  th e  d a t e  o f  in s p e c 
t io n  i s  e n te r e d .  A  c o p y  i s  f u m is h e d  
t l ie  d is p a t c h e r ,  w h o  h a s  th e  d u t y  o f  
s e e in g  th a t  e a c h  lo e o m o t iy e ,  a s  i t s  
t u m  c o m e s , i s  ta k e n  o u t  o f  s e r y ic e  
f o r  c h e c k . T h is  i s  m a d e  p o s s ib le  
w ith o u t  in t e r f e r i n g  w it h  m in e  p r o -  
d u c t io n  b y  h a y in g  e x t r a  c a b le -r e e l  
a n d  m a in - l in e  u n it s  o n  h a n d . D r i l l  
in s p e c t io n  a n d  r e p a ir  w o r k  a r e  d o n e
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S u b s t a t io n s  a r e  in s p e e t e d  o n c e  
e a c h  w e e k , a t  w h ic h  t im e  th e  e ą u ip 
m e n t  i s  c le a n e d .  W ir e m e n  a n d  
b o n d e r s  ta k e  c a r e  o f  th e  2 5 0 - v o lt  
u n d e r g r o u n d  e le c t r ie a l  c ir c u it s .  O n  
th e  s u r f a c e ,  p r e p a r a t io n - p la n t  m o t o r s  
a n d  e ą u ip m e n t  a r e  u n d e r  c o n t in u o u s  
in s p e c t io n ,  s t a r t in g  a t  th e  r o ta r y  
< lu m p , b y  th e  p la n t  f o r c e ,  w h ic h  
a ls o  d o e s  9 0  p e r  c e n t  o f  th e  n e c e s 
s a r y  r e p a ir  w o r k . M a in te n a n c e  a s  
a  w h o le  i s  u n d e r  th e  j u r i s d ic t io n  o f  
th e  e le c t r ie a l  e n g in e e r ,  w i t h  a  c h ie f  
e le c t r ie ia n  011 e a c h  o f  th e  th r e e  s h if t s  
h a n d l in g  th e  u n d e r g r o u n d  w o r k ,  an&  
th e  ” ia s t e r  m c c h a n ic ,  w h o  a ls o  i s  th e

frC o n cre te  fłoor  
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o n  th e  f ir s t  s h i f t  e a c h  d a y ,  a n d  a  
s im i la r  c a r d  i s  p r o v id e d  to  f a c i l i t a t e  
k e e p in g  th e  r e c o r d . S e v e r a l  e x tr a  
d r i l l s ,  c o m p le t e  w ith  p u s h  tr u c k s  a n d  
p e r m is s ib le  c a b le  r e e ls ,  m a k e  i t  p o s -  
s ib le  to  e z c h a n g e  e ą u ip m e n t  f o r  
in s p e c t io n .

C u t t e r s  a n d  lo a d e r s ,  a lth o u g h  
c h e c k e d , lu b r ic a t e d  a n d  r e p a ir e d  
a f t e r  e a c h  s h i f t ,  a r e  g iv e n  a  m o r e  
th o r o u g h  in s p e c t io n  011 th e  id l e  d a y  
e a c h  w e e k , w h ic h  u s u a l ly  i s  S a t u r d a y .  
K e g u la r  m a in te n a n c e  c r e w s  a r e  011 
d u ty  e a c h  s h i f t  th e  m in e  o p e r a t e s ,  
w it h  s u f f ic ie n t  r o t a t in g  m e n  s o  th a t  
011 S a t u r d a y  f u l i  c r e w s  a r e  a r a i ła b le  
f o r  c u t t e r  a n d  lo a d e r  w o r k .  I n  th e  
e a s e  o f  t h is  e ą u ip m e n t ,  th e  m a in t e -  
n a n c e  m e n  c h e c k  a n d  r e p a ir  th e  m a 
c h in e s  in  th e  s e e t io n  in  w h ic h  t h e y  
u s u a l ly  w o r k . I f  th e  in s p e c t io n  ta k e s  
p la c e  o n  S a t u r d a y ,  a  s k e le t o n  c r e w  
g o e s  in  o n  S u n d a y ,  o r  in  f a c t  a n y  
id l e  d a y  a t  th e  b e g in n in g  o f  a  n e w  
w e e k ’s  w o r k , to  c o m p le t e  a n y  r e -  
p o r te d  u n f in is h e d  w o r k  a n d  m a k e  
s u r e  t h a t  e v e r y t h in g  i s  r e a d y  to  
o p e r a t e  th e  n e x t  d a y .  M a c h in ę  o p e r -  
a to r s  h a v e  t h e ir  o w n  h a n d  to o ls  a n d  
e i t h e r  m a k e  o r  h e lp  m a k e  a n y  m in o r  
r e p a ir s  o r  a d j u a tm e n t s  i f  f o u n d  
n e c e s s a r y  d u r in g  t h e ir  o p e r a t in g  
s h i f t .  H o w e r e r ,  n o b o d y  b u t  e le c -  
t r ic ia n s  i s  a l lo w e d  t o  b r e a k  th e  
s e a ls  a n d  r e p a ir  o r  a d j u s t  e ą u ip m e n t  
o r  e v e n  r e p la c e  f u s e s  w i t h in  th e  e x -  
p lo s io n - t e s t e d  c o m p a r tm e n ts .

F ig . I— Plan view of Isabella under
ground shop and auxiliary office and 

storeroom.

o u t s id e  f o r e m a n ,  h a n d l in g  th e  b u lk  
o f  th e  s u r f a c e  w o r k .

I n d ir id u a l  t im e  s h e e t s  f o r  e a c h  
s h i f t  a r e  f u r n is h e d  m c c h a n ic s  a n d  
e le c t r ic ia n s ,  011 w h ic h  th e y  d e s c r ib e  
th e  w o r k  d o n e ,  e n t e r  t im e  r e ą u ir e d  
a n d  l i s t  a l l  m a t e r ia ł  u s e d . T h e se  
r e p o r t s  a r e  f i le d  a t  th e  e n d  o f  th e  
s h i f t  w it h  th e  e le c t r ie a l  e n g in e e r ,  in  
w h o s e  o ff ic e  th e  in f o r m a t io n  i s  t r a n s -  
f e r r e d  to  f i le  c a r d s  o n  w h ic h  th e  c o s t  
o f  m a t e r ia ł  a n d  la b o r  f o r  e a c h  m a 
c h in ę  i s  k e p t .  T h e s e  c a r d s  e n a b le  th e  
m a n a g e m e n t  to  o b t a in  th e  a c tu a l  c o s t  
o f  m a in t e n a n c e  a n d  r e p a ir s  e ith e r  f o r  
a  m a c h in ę  a s  a  w h o le  o r  a n y  o f  i t s  
c o m p o n e n t  p a r t s .  P e r io d ic  o v e r -  
h a u l in g  th e n  i s  b a s e d  o n  th e  to n s  
p r o d u c ^ d . O n  lo a d e r s ,  f o r  e x a m p le ,  
t h is  f ig u r ę  i s  5 0 ,0 0 0  to  0 0 ,0 0 0  to n s .  
E x p e r i e n c e  d a t a  a r e  n o t  a v a i la b le  
f o r  th e  t r a c k -m o u n te d  c u t te r s ,  b u t  
th e  t o t a l  i s  e x p e e t e d  to  b e  a b o u t  th e  
s a m e .

Y e r y  l i t t l e  r e p a ir  w o r k , o n  th e  
b a s is  o f  th e  I s a b e l la  d e f in it io n ,  i s  
d o n e  b a c k  in  th e  m in e ,  a c t m t i e s  a t  
th e  f a c e  b e in g  c o n f in e d  la r g e ly  to

m a in te n a n c e ,  in c lu d in g  in s p e c t io n ,  
lu b r ic a t io n ,  c le a n in g ,  e tc .  W h e n  r e 
p a ir s ,  e x c e p t  th o s e  o f  a  m in o r  n a 
tu r ę , a r e  n e c e s s a r y ,  t h e y  a r e  p e r -  
f o r m e d  o n  th e  b o t to m  i n  a  n e w  
u n d e r g r o u n d  s h o p .  T h is  s h o p  w a s  
m a d e  f r o m  a n  o ld  s ta b le ,  t h e  s t a l l  
p a r t i t i o n s  b e in g  r e m o v e d  a n d  th e  o ld  
b r ic k - a n d - t i le  w a l l s  e x t e n d e d  to  1 2  f t .  
in  h e ig h t  a n d  g u n i t e d .  C a v e d  m a 
t e r ia ł  u p  to  a b o u t  3 0  f t .  w a s  r e m o v e d ,  
a n d  th e  s t r a t a  a b o v e  th e  w a l l s  w a s  
e o v e r e d  w it h  4  in .  o f  d o u b le -r e in -  
f o r c e d  g u n i t e .  G e n e r a l  a r r a n g e m e n t  
a n d  d im e n s io n s  o f  th e  s h o p  a r e  
s h o w n  in  F i g .  1 . I n c lu d e d  in  th e  
s h o p  p r o p e r ,  in t o  w h ic h  tr a c k -  
m o u n te d  e ą u ip m e n t  c a n  b e  ta k e n  
f r o m  e i t h e r  e n d ,  a r e  tw o  3 5 - f t . - l o n g  
w a t e r - t ig h t  p i t s  5  f t .  d e e p  a r r a n g e d  
f o r  r e c e s s e d  l i g h t in g .  C o m b in a t io n  
m a z d a - m e r c u r y  v a p o r  l i g h t s  a r e  u s e d  
f o r  g e n e r a ł  i l lu in in a t io n ,  a n d  c o m -  
p r e s s e d - a ir  l i n e s  a r e  r u n  a lo n g  th e  
w a l l s  a t  th e  f lo o r  le v e l .

M a e h in e - to o l  a n d  o t h e r  e ą u ip m e n t  
in c lu d e s  th e  f o l l o w i n g :  1 0 - t o n  o v e r -  
l ie a d  c r a n e ;  4 2 - ,  2 4 -  a n d  1 5 - in .  
l a t h e s ;  4 2 - in .  r a d ia l  d r i l l ,  1 6 - in .  
s h a p e r ,  2 4 - in .  p la n e r ,  m i l l in g  m a 
c h in ę ,  2 0 0 - t o n  w h e e l  p r e s s ,  p ip e - a n d -  
b o l t  t h r e a d in g  m a c h in ę ,  p o w e r  s a w ,

W here Isabella repair work centers— new underground mine shop.
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Regular equipment inspections are the rule at Isabella . H ere one o f the new 
8-ton cable-reel locomotives is receiving its regular w eetly check.

p e d e s t a l  g r in d e r ,  b e n c h  g r in d e r ,  
b e n c h  d r i l l ,  o n e  4 0 0 -a m p . a .c .-d .c .  
w e ld e r  a n d  o n e  c o m p r e s s o r .  I n d i-  
v id u a l  m o t o r  d r iv e s  a r e  p r o v id e d  
f o r  a l l  m a c h in e s ,  u s in g  4 4 0 - v o lt  
m o t o r s  th r o u g h o u t  w it h  th e  e x c e p -  
l io n  o f  a  v a r ia b le - s p e e d  d .e . m o to r  
o n  th e  4 2 - in .  la th e .  E a c h  m o to r  
h a s  i t s  o w n  s t a r t e r ,  c o n tr o l le d  f r o m  a
1 4 - c ir c u i t  c ir c u it -b r e a k e r  p a n e l .

O u t s id e  o n e  e n d  o f  th e  s h o p  i s  a n  
o ff ice  a n d  a e r o s s  f r o m  i t  a  s u p p l y  
r o o m . A t  th e  o p p o s i t e  e n d , j u s t  
b e y o n d  th e  p i t ,  i s  a  r o o m  f o r  th e  
w e ld e r  a n d  c o m p r e s s o r .  S t i l l  f u r t h e r  
b e y o n d  is  a  s e p a r a t e  c a r - r e p a ir  s h o p  
e ą u ip p e d  w i t h ,  a in o n g  o th e r  th in g s ,  
a  2 - t o n  m o n o r a i l  e le c t r ic  h o is t .

R e p a ir - p r e y e n t io n  o r  e l im in a t io n  
m e a s u r e s  a t  I s a b e l la  in c lu d e  a  v a r ie ty  
o f  b o th  g e n e r a ł  a n d  s p e e if ic  s t e p s .  
T h e  p r e p a r a t io n  p la n t ,  a s  in  th e  c a se  
o f  a l l  o th e r  e ą u ip m e n t  a b o v e  a n d  
below ground, w a s  f i t te d  w it h  a n t i-  
f r i c t io n  b e a r in g s  a s  f a r  a s  p o s s ib le  
a n d  p r o v is io n  w a s  m a d e  f o r  g r e a s e -  
g u n  lu b r ie a t io n .  (O t h e r  m e a s u r e s  f o r  
r e d u c in g  p r e p a r a t io n - p la n t  r e p a ir  
w o r k  a r e  d e t a i l e d  in  th e  a r t ic le  b e -  
g i n n i n g  o n  p .  6 3 . )  I n  f a c t ,  a  m a j o r  
o b j e e t iv e  th r o u g h o u t  th e  e n t ir e  o p e r a 
t io n  w a s  a  r e d u c t io n  in  f r e ą u e n c y  
o f  lu b r ie a t io n ,  a c c o m p lis h e d  e ith e r  b y  
th e  u s e  o f  lu b r i c a t e d - f o r - l i f e  b e a r in g s ,  
a s  o n  m in e - c a r  w h e e ls ,  o r  in  th e  u s e  
o f  p r e s s u r e  f i t t in g s  w ith  a s  m u ch  
lu b r ic a n t - s t o r a g e  c a p a c i t y  a s  p o s 
s ib le .  B u l t o n - t y p e  p r e s s u r e  f i t t in g s  
a r e  u s e d  a l in o s t  e x c lu s iv e ly .  M o to r  
b e a r in g s  h a v e  p lu g s  in s t e a d  o f  r e g 
u la r  f i t t in g s  to  a v o id  o v e r lu b r ic a tio i> .

V o lta g e  C h a n g e  H e lp ed

I n  th e  e a s e  o f  th e  u n d e r g r o u n d  
w o r k in g s ,  a  m a j o r  s t e p  w a s  c h a h g in g  
d .c .  d i s t r ib u t io n  y o l t a g e  fr o m  5 5 0  to  
2 5 0  ( n o m i n a ł ) ,  w h ic h  r e d u c e d  c o r -  
r o s io n  a n d  m a in te n a n c e  o f  th e  in -  
c lo s e d  Controls o n  th e  p e r m is s ib le  
o r  e x p lo s io n - p r o o f  m in in g  e ą u ip 
m e n t . N i t r o u s - o x id e  f o r m a t io n  in  in -  
c lo s u r e s  p r e s e n t s  th e  m o s t  s e r io u s  
p r o b le m  o n  g a t h e r in g  a n d  s w in g  
lo e o m o t iy e s ,  d u e  to  th e  f r e ą u e n c y  
w ith  w h ie h  th e  C o n tr o ls  a r e  o p e r a te d .  
S u c h  c o r r o s io n ,  h o w e r e r ,  h a s  b een  
e l im in a t e d  a n d  r e p a ir  w o r k  m a -  
t e r ia l ly  r e d u c e d  b y  in s t a l l in g  in s id e

ea ch  c o n t r o l le r  c a se  a h ig h -s p e e d  
v e n t i l a t in g  fa n  a n d  la b y r in th - t y p e  
e x p lo s io n - t e s t e d  a ir  in le t s  a n d  o u t -  
le t s .  T h is  m o t o r  d r iy e s  a  y a c u u m -  
c le a n e r - t y p e  f a n  a n d  r u n s  c o n t in u -  
o u s ly  a s  lo n g  a s  th e  tr o lle y  o r  c a b le  
i s  c o n n e c te d .  F a n -m o t o r  s iz e  is  
1 / 5 0  l ip . ,  a n d  i t  o p e r a te s  o n  a p p r o x -  
im a t e ly  8 0  y o l t s .  M o to r  l i f e  i s  a b o u t
I w o  y e a r s ,  a n d  th e  c o s t  i s  a b o u t  $ 6 .5 0  
e a c h . W it h o u t  th e  f a n s  it  w o u ld  b e  
n e c e s s a r y  to  g o  in to  th e  c o n tr o l le r  
c a s e  a b o u t  e v e r y  tw o  d a y s .

T h e  b r a k e  r ig g in g  o n  th e  c a b le -r e e l  
lo e o m o t iy e s  w a s  d e s ig n e d  w ith  a n  
a d j u s t m e n t  s o  th a t  a  m u ch  th ic k e r  
t ir e  th a n  u s u a l  c o u ld  b e  in s ta l le d ,  
th u s  p e r m it t in g  tw o  c u ts  to  b e  ta k en  
o ff ,  g iv in g  th r e e  w e a r s  b e fo r e  i t  is  
n e c e s s a r y  to  d is e a r d  th e  t ir e s . G ea r -  
le s s  r e e ls  h a v e  b e e n  fo u n d  to  r e ą u ir e  
le s s  r e p a ir s ,  in  a d d it io n  to  b e in g  
e a s ie r  o n  t r a i l in g  ca b le s . A  m in im u m  
t e n s io n  o f  6 0  lb . i s  m a in ta in e d  o n  
th e  c a b le s ,  a n d  is  c h eck ed  r e g u la r ly  
b y  th e  u s e  o f  s c a le s .  C le a r a n c e s  on  
in c lo s in g  c a s e s  o n  lo e o m o tiy e s  a s  w e ll  
a s  a ll o th e r  e ą u ip m e n t  u se d  a t  th e  
c o a l fa c e  i s  k e p t  u n d e r  3 /1 ,0 0 0  in . 
T r o l le y  s h o e s  a r e  in s ta l le d  o n  a l l  lo e o 
m o t iy e s  to  im p r o v e  c u r r e n t -c o l le e t in g  
e h a r a c t e r is t ic s ,  a n d  tr o l le y  w ir e s  a r e

r e g u la r ly  lu b r ic a t e d .  L o e o m o t iy e s  a r e  
g r e a s e d  o n c e  a  w e e k ,  b u t  s o m e  p a r t s  
r e ą u ir e  lu b r ie a t io n  o n ly  o n c e  a  
m o n th , w h i le  m o t o r  b e a r in g s  a r e  
g r e a s e d  e v e r y  th r e e  m o n th s .

A l l  m a in - l in e  lo e o m o t iy e s  w e r e  
c o m p le t e ly  r e b u i l t  a n d  m o d e r n iz e d  
w h e n  th e  y o l t a g e  w a s  e h a n g e d  o v e r ,  
in c lu d in g  th e  in s t a l l a t io n  o f  r o l le r  
jo u r n a l  b e a r in g s  a n d  l in e  c o n ta c to r s .  
O n  lo a d i n g  m a c h in e s ,  th e  o r ig in a l  
r o a d  c lu tc h  w a s  r e p la c e d  w ith  a n  a ll-  
s t e e l  c lu tc h ,  th e  f ir s t  s u c h  u n i t  g i v i n g  
th r e e  m o n th s  o f  s e r y ic e  w it h o u t  b e in g  
to u c h e d , c o m p a r e d  w i t h  a b o u t  f i f t e e n  
to  s ix t e e n  s h i f t s  f o r  th e  o r ig in a l  
ty p e .  D r i l l  o p e r a t io n  w a s  im p r o v e d  
b y  p u t t in g  o n  a  h e a y ie r  c a b le .

M in e  c a r s  w e r e  d e s ig n e d  w ith  
lu b r ic a t e d - f o r - l i f e  b a l i  b e a r in g s ,  
h e a v y - d u t y  c a s t - s t e e l  w h e e ls ,  c o p p e r -  
b e a r in g s  s h e e t s ,  s p r i n g  m o n n t in g ,  
e ą u a l iz in g  tr u c k s ,  s p r in g -  a n d  f r i c -  
t io n - t y p e  d r a f t  g e a r  a n d  h e a v y  c e n te r  
a n d  s id e  s i l l s  a n d  c r o s s  m e m b e r s , in  
a d d it io n  to  a n  a n g le  w e ld e d  a r o u n d  
th e  t o p  e d g e s .  H e a t - t r e a t e d  a n d  a n -  
n e a le d  a l lo y - s t e e l  s h a f t s ,  a x le s ,  e tc .,  
a r e  u s e d , w h e r e  e x p e r i e n c e  h a s  s h o w n  
a  n e e e s s i t y ,  o n  a l l  u n d e r g r o u n d  m in 
in g  e ą u ip m e n t ,  a lo n g  w i t h  to o l - s t e e l  
jrears a n d  p in io n s .

♦
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SNotes . . .  f r o m

A C R O S S  THE S E A

G ALLIUM and germanium, both ra re  
metals, are found in coal, and gal- 
lium, a t  least, m ay be obtained witli 

profit. Gallium is regarded by chcmists 
as one of the “rare  earths” and, possibly 
because of its high cost, has liad little  ap- 
plication in techniąue and industry, bcing 
used only in the quartz thcrmomoter, read- 
ing up to  932 to 1,832 deg. F., and in 
vapor are lamps, wliere it  serves as sub- 
s titu te  for mercury, whicli metal it excels 
in spectrum rangę. Lilce steel, i t  is a 
grayish m eta l; it  inelts a t  80 deg. F., well 
below blood tem perature, when i t  resembles 
tiu  or silver. I t  foils a t  3,092 dog. F., 
making it  well suilcd to high-tem perature 
work. I ts  priee h itherto  has been about 
$30,000 a pound, or $80.00 a gram, and its 
souree zinc blende.

Germanium also is grayisli, has a con- 
choidal fraetnre and crystalline structure. 
It m elts a t  about 1,052 deg. C., bu t soinc 
im estigators have giyen liigher values.
So far, no uses have been found for it, but 
it aids liydrogenation of coal. Because it  
is so rare  apparently no one has attem pted 
to utilize it.

All gas-works dust, deelarcd S ir G. 
Morgan and G. R. Davies, of the Chemical 
liesearch Laboratory, Teddington, England, 
contains both germanium and gallium ; in 
addition may be found traees of silver, 
imlium, thallium , cerium, lanthanum  and 
oeeasionally yanadium, according to 
Chcmistry iC Industry. Fluc dust is an 
unim portant souree of these la tte r metals 
but a valuahle potential souree of ger- 
manium and gallium, and there is little  
doubt tha t, w ith suitable and probably 
minor alterations in working eonditions, a 
m ateriał riclier in germanium and gallium 
than the dust h itherto  examined could be 
obtained. T arry  m atter in a coke-oven 
gas main eontained both metals.

The H artley Yard coal seam in the 
Northurnbrian area, the richest seam 
found, contains over 1 per cent of ger
manium. In  attem pting to  inąuirc into 
the possibility of developing a germanium 
•industry using flue dust, it  was found th a t 
germanium is not uniformly distributed in 
the coal and th a t germanous oxide and 
sulphide being readily volatile, much of the 
germanium is lost when coal is reduced to 
ash. B ut these gases will sublime when 
the tem perature is lowercd; henee atten- 
tion was drawn to flue-dust samples from 
the South Metropolitan Gas Co.’s monosidc 
main, which receivcs gas from a producer

Souree of Coal Maxlmum Pereentage
Used in Gas of Flue Dust as

Plant Germanium Gallium
D urliam ...................... ............  . 1.40 1.58
Northunihm-land . . .  0.94 0.44
.Nottingtiamshire . . .  0.G2 0.13
South Y orkshire.... 0.40 0.55

which has been filtered so as to free i t  of 
the larger eokc particles. I t  was expected 
th a t the filter, by extending the distance 
traveled by the carbon monoxide, would 
allow it to  cool enough and pass slowly 
enough to perinit tlio germanous oxide to 
deposit.

Disąuieting i t  is to realize, sny the 
authors, th a t perhaps 2,000  tons of ger
manium and 1,000 tons of gallium are 
being dissipated into the Britisli atmos- 
phere or discarded as useless dust. Dusts 
from boiler fiues had from a tracę to 0.12 
per ccnt of germ anium and from nil to 
0.17 per cent of gallium . In  this instance, 
eonditions for sublimation appear unfavor- 
able. In  comment, i t  m ight be said th a t 
if we liavc in the United States as much 
gallium  in our coal as is in Britisli coals 
and if it  sold a t  present prices, which it 
certainly would not, and if it could find a 
market, extraction of gallium for a  single 
year would pay ofT the national debt. A 
large m arket for the minerał could be ob
tained probably a t  a Iow price. Many 
metals when first produced had 110 more 
commercial value than  gallium. Selenium 
and bcryllium among others m ight be 
mentioned.

I t  m ay be added th a t according to F . L. 
Hesse, U. S. Bureau of Mines, 50 kg. of 
gallium is recorered yearly from refinery 
wastes and the value is only a tw entieth 
of th a t stated, as set forth by Morgan and 
Davies. P. M. Taylor, also of tlie Bureau, 
prices i t  a t  $1.50 a  gram, about a  fiftli as 
much as the la tte r  authorities, and in 
smali quantities a t  twice th a t price. Ger
manium is ąuotcd by the same authority  
a t $5.50 a gram  and he says i t  may be 
employed for coating m irrors and for com- 
bating anemia. I t  also is a byproduet of 
zinc. If a  real use for the metals could be 
found, they probably would sell a t  quite 
Iow prices.

LUBIUCATION of lioisting ropes is 
needed, not only to  replenish the 
needed lubrieant between strands and 

even between wires but to seal the surface 
and exclude m oisture and d irt and to pre- 
serve the exterior of the rope, according to 
M. A. Hogan, Safety in Mines Research 
Board (B ritisli), addressing the Institu- 
tion of Mechanical Engineers. The first 
of these functions generally is the most 
im portant, for in ternal deterioration, as 
a rule, is more dangerous and rapid than 
external. In  sonie instances, lubrieant 011

Souree o£ Coal Maximum Pereentage
Used in Gas of Flue Dust as

Plant Germanium Gallium
Scotland ................... 0.29 0.13
Lancashire and York

shire (mixed) . . . -  0.33 0.41
South Wales............ 0.06 0.32

the rope's surface will reduce friction— 
on cndless liaulagcs, for examplc, causing 
slipping of elips or of the rope in the driv- 
ing pulley—lience some other preservative 
dressing may have to  be used.

Lubrieant can be placed 011 ropes by a 
fine, liigli-speed spray which will penetrate 
any thin films of d ir t or moisture on the 
surface of tlie wires. Experim ents havc 
been made 011 continuous lubrication of 
winding and haulage ropes a t  collieries. 
By use of a pump, a th in  pcnetrative m in
erał oil has been applied to ropes passing 
ovcr the top slieave of a lieadframe, kecp- 
ing tlie rope clean and extcrnally well 
lubrieated.

Addition of wax to thicken an oil is un 
desirable, for waxes are inert bodics with 
little  or 110 lubricating or protcctivc value 
and niust be regarded as adulterants from 
which the oil tends to separate. In  ropes 
w ith fiber cores, the wax may be all that 
m ay be left in the core. Lubricanbs w ith 
soap as thickening liave given good re 
sults in service.

On tlie whole, petroleum-base oils are 
insufficiently adliesive, and inucli study has 
been given to  addition of m aterials to in 
crease their adliesion. Wood ta r  may be 
used as a nieans of retention, bu t the 
organie acids in the ta r  introduce corro- 
sion. Stieky distillation  residues or 
asplialtic conipounds m ay not re tain  their 
value in contact w ith the other oils in  the 
rope. N alu ra l grapliite of Iow ash eontent 
may be incorporatcd w ith oil, but, as the 
grapliite will not rem ain suspended, soap 
must be added for proper consistency.

Aninial oils liave been abandoned. 
Sperm oil, for instance, is somewliat read 
ily liydrolyzed in the presence of water, 
and the products assist in rope eorroSion. 
Scal oil, excellent as an exterior lubrieant, 
leaclies the m inerał oil placed there during 
m anufacture, leaving the wires unpro- 
tected. M etallic zinc as a galvanized coat
ing lubricates w ire contacts and protccts 
tlie steel from corrosion.

HAX1) accidents are troubling Britisli 
safety men. D uring the year 1935. 
says W. F. Richardson, Safety in 

Mines Research Board (G reat B rita in ) , in 
the 1937 Sheffield U nwersity Mining ilag- 
azine, 133,750 non-fatal disabling acci
dents, laying off men for more than  three 
days, occurred in Britisli mines, of which 
9,370 involved the head 44,319 the hands, 
15,030 the foot and 6,507 the eye. Notę 
the number of liand injuries.

In  his lielief, a large number of the la t
ter disablements doubtless could be elim- 
inated, or their severitv reduced, by wear- 
ing suitable gloves. Some workers claim 
th a t the lieat and lack of flexibility of 
hand coverings interfere w ith their work, 
but these objections disappear surprisingly, 
when men become aeeustomed to wearing 
gloves. Some 35,000 pairs of gloves were 
supplied to  Scottish mines in 1930, over 
2,500 pairs are  in use a t  a group of col
lieries in the English Midlands, and there 
is now a large demand for tliem in many 
parts  of the coal fields.

Padded tongues are being provided in 
safety shoes to protect the instep. Shin 
guards are used to  protect the legs of 
miners even when laboring a t the face of 
the workings in seams of Iow inclination 
and thickness, bu t only where the men are 
driying rock lieadings or working a t  the 
loading ends of conveyors. The miners 
appreciate th is protection. Shin guards

Maximum puantities of Germanium and Gallium  in Gas-P lant Flue Dust 
Using Specified C oa ls
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are perhaps the oldest type of protecthe 
eąuipment in G reat B ritain , liaving been 
used for many years by men working in 
thick, steeply inclined seams.

Knee pads and elbow pads are being 
used in th in  seams, yet over 4,000 new 
eases of "beat knee” occurred during 1935. 
Knee pads are made of leather and felt, 
and newcr forms are of rubberized matę- 
rials. Special trousers incorporating rub-

On tbe
ENGINEERS 

BOOK  
SHELF

lxibor’s Road to P len ty ; The Return to 
the American Ssystem  of Produetivity, 
t y  Allen W. Rueker. L. O. Page <£ Co., 
Boston, Mass., 222 pp., 5%cc9 in .; eloth. 
Price, $2.50.

Defining the American system as “ free- 
dom of enterprise w ith rewards propor- 
tionate to  productive effort,” the author in 
what follows seems to  ąualify  tliis to mean 
"produetive resu lt” ratlier than  “produc- 
tive effort!” In  his belief, tlie nation 
broke away from its  time-honored moor- 
ings not w ith the advent of the New Deal 
but when the Federal Reserve Board, in 
1921, nndertook to stabilize the generał 
price level and the Federal Government as- 
sumed responsibility for fixing hourly 
wage ra tes of railroad employees. Since 
th a t time, i t  has become a recognized 
“notion th a t the way to  avoid the penalty 
of underproduetivity is to regulate the 
activities of the productive— and compel 
them to share the rewards of their efforts 
with tlie com parathely  non-productive.” 
Already, in tlie boom year, 1929, official 
records show th a t 425 m anufaeturing cor- 
porations out of every 1,000  failed to  make 
any net profit.

Avcrage annual income per employee and 
average value of product per worker in 
any industry  bear year by year almost a 
definite ra tio  to  one another—so much so 
that, in the opinion of the author, the 
former could be based in all fairness on 
the la tte r. To reduce the ra tio  between 
annual value of product per employee and 
average annual wage would cripple the 
industry in which the ratio  is diminished. 
lłoldly and, the reviewer would add, ques- 
tionably also, Mr. Rucker declares th a t the 
dollars’ receipt for the worker’s product is 
a  measure of its  value to  the public, but, 
in so holding, he overlooks the fact th a t 
labor rates, which have been largely reg- 
ulated by union, political and legislative 
pressure, quite measurably determine what 
the dollars’ receipt for th a t product shall 
be.

The number of going factories decreased 
between the years 1929 and 1933 and rose 
between the years 1933 and 1935 almost in 
the same percentages as the number of men 
employed respeetively declined or rose in 
tlie two period?, showing, declares Mr.

ber pads may be used or pads may be sewn 
inside the ordinary trouser knees. In 
comment, i t  may bo said that, in Missouri, 
pieces of unshorn sheep hides for this pur- 
pose as well as rubber and leather liave 
been in use many years.

(H. K -oJ U L ^

smali mines. A t one p lan t tlie pyrite irom 
the coal beds is concentrated, to be roasted 
in St. Louis for the m anufacture of sul- 
pliuric acid; iron oxide tlius obtained is 
used as pain t pigment, blast-furnace charge 
or to make higli-density solutions. The 
bulletin lists eounties alphabctically and 
dcscribes briefly in each caso the rrjsources 
therein found.

R eą u c sts  /o r  O. S . B ureau  o f M incu 
p u b lic a tio n s  s h o u t i  he sen t to Supcr- 
in te n d e n t o t  D ocum cn ts, O ovcrnm cnt 
P r in tin g  OJjicc, W a sh ing ton , I). C„ ao- 
com p a n ied  by cash or m oncy o rd er;  
s ta m p s  a nd  pcrsona l checks n o t ac- 
cep ted . W h e re  n o  price is appended  i ’i 
th e  n o tic e  o f  a pub lica tion  o j th e  U. 8. 
B u re a u  o f  M ines, app lica tion  shou ld  be 
d ircc ted  to  th a t  Jlurcau. O rdcrs fo r  
o th e r  books and  pam ph le ts  rev iew cd  in  
th is  d e p a r tm e n t should be addrcssed  to 
th e  in d M d u a l  pub iishers, as sh o w n , 
w h o se  n a m e  a n d  address in  cach case is  
in  th e  rev ie w  notice .

Kucker, th a t employment opportunity is 
dependent on the number of factories in 
operation. Employees think tha t they are 
merely drawing on company profits when, 
by union action or by legislation they com
pel wages to be raised and hours to be 
reduced, bu t though in 1923, only 62.1 per 
cent of active manufacturers showed a net 
income, in 1929 tha t meager figurę had 
dropped to 57.5 per cent, showing liow 
deadly was the effect of labor agitation and 
legislative enaetments. Only 48.9 per cent 
as many m anufacturing corporations were 
earning a  profit in 1933 as in 1923, and, 
w hat is more, to tal payrolls dropped to
47.8 per cent of their 1923 proportions in 
th a t same ten-year period. Labor there- 
fore suffers as grievously as Capital from 
labor’s insatiable effort for aggrandize- 
ment.

Much stress is laid by Mr. Rucker on the 
failure of the anthracite, bituminous and 
railroad employees—despite shortened 
working days and higher wage rates—to 
obtain their real objectives, which are 
stability or inerease of annual wage rates 
and work for all men belonging to the in- 
dustry. However, these are ińdustries with 
new forms of competition and therefore 
perhaps not tru ły  illustrativc of more 
norma] employments.

The author is unusually elear and com- 
petent and believes he has the key of the 
situation. I f  tliere is a key to unlock the 
present-day labor perplexities other than 
an old one of the ultim ate battering down 
of the door by the bitter disillusionment of 
labor in its  present leadership and aims, 
this one which Mr. Rucker presents looks 
more promising than any other.—R. D a w - 
s o n  H a l l .

Minerał Resources of Kansas Counties;
Minerał Resources Girc. G, by K. K .
Landes, U niversity of Kansas, Lansing,
Kan. 110 pp., 5 \xS l in .; mimeograph.

Coal is reported in Bourbon, Cloud, Cof- 
fey, Crawford, Douglas, Franklin, Jeffer
son, Labette, Leavenworth, Linn, Neosho, 
Osage and Wilson counties, all in the 
soutlieast, escept Cloud County, where the 
coal is a  black lignite of the Dakota for- 
mation, Cretaeeous Age, in whieh are two

ilrology of the Muskogee-Porum JJistrict, 
Sluskogee and M clntosh Counties, Ok
lahoma, by C. Ił7. Wilson, Jr., and N . I). 
Newell. Oklahoma Geóloginal Survey, 
Norman, Okla. liu llc tin  57, 18Ą pp.

This bulletin covers paleontolog}-, struc- 
ture, cconomie geology, eoal, oil and gas 
and other resources of the region, the coal 
in which runs from 5 to 20 in. in thiekness 
and is recovered by scrapers and a “team 
shovel.

Reeommendations of the United States 
Bureau of Mines on Certain Questions 
of Sa fety  as of Oct. 1, 1986. I. O. 
GOl/G; Ą5 pp.; mimeograph.

This circular gives the 27 decisions 
made by tlie Minc Safety Board of the 
U. S. Bureau of Mines regarding certain 
safety questions about which tlie greatest 
differences of opinion liave arisen, begin- 
ning with the first on miners’ lamps, May 
8 , 1920, and ending with the decision of 
Ju ly  13, 1935, on construction of shaft 
linings. Though they may not register 
universal approval, they represent excel- 
lent practice and should be studied for 
greater safety in mining.

Some Physical Charaeteristics of West 
Virginia Coals, by C. E. Latcall and 
O. T. Holland. Research B ulletin  No. 
17. Engineering Experim ent Station, 
W est Yirginia Unwersity. 50 pp., 6x9 
in .; paper.

The first nineteen pages of th is  publiea- 
tion cover the same ground as tlie artiele 
delivered by the same authors before tlie 
American In s titu te  of Mining and Metal- 
łurgical Engineers a t  the meeting of th a t 
institu te  in February, 1932 (Coal Age, 
March, 1932, p. 97). To th is are added 
chapters on compression and weathering 
charaeteristics, w ith some sampling the- 
ories by M. C. Holmes.

Kitel Briquettes from  Alabama Lignite by 
Destructive D istillation at Low Temper- 
atures and Briąuetting the Residue 
W ithout a Binder, by C. A . Basore. 
Alabama Polyteclinic Institu te , Auburn, 
Ala. B ulletin  8, 23 pp.

Raw Alabama lignite is a ir  dried, then 
preheated or subjected to low-temperature 
distillation a t  a  tem perature suflieient to  
remove practieally all the w ater and much 
of the volatile m atter. The preheated lig
nite residue is then ground, moistened with
S per cent of w ater and briquetted w ith
out binder a t  212 deg. F. under a  pressure 
of 13,500 lb. per square inch. Briquets 
th a t w ithstand liandling and w eather
ing, if protected from direct rainfall, are 
thus produced. This method, says the 
author, may not be applicable to all Ala
bama lignites.
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M IN E  C A R S ,  A L L  TYPES • TRA1LERS • W H E E L S  • S H E A V E S

The S-D “FLOATER
Time-tested for faulftless perform ance

5AYS: *

F O O Ł - P R O O F  

W H E E L  P E R F E C T I O N !

t  Deep chilled treads . . . true shape . . . 

scientific contours. And, most important, 

S-D  "F loaters" are annealed by Sanford- 

Day's Patented annealing process for uni

form strength.

2  The S-D  "F loater" Bearing. This unusual 

principle permits fhe bearings to automati- 

cally adjust themselves and prevents any 

possibility o f dam age  by pinching.

3  Demountable, just lilce an automobile 

wheel, but easier. By simply removing the 

lock nuts, wheel may be slipped off axle, 

while bearings remain in place and in per- 

fect adjustment on the axle. Nuts are pro- 

tected from  dam age by wheel tread.

4  Solid closed hub . . .  no loose caps to 

come off . . .  no troublesome, projecting 

axles, nuts, cotters or screws . . .  no grease  

leakage.

T h r o u g h o u t tlie  coa l in d u stry , San- 
'  R fo rd -D a y  w h eels  are  a ccep ted  as

k/ j j . u n b ea ta b le  fo r  lo n g , sa tis fa c to ry
serv ice . T h e  S-D  “ F lo a ter”  is  the  

resu lt o f  o v er  3 5  years o f  w h e e l d ev e lo p -  
m e n t , . . fo o l-p r o o f  and serv ice-tested .

l l i e  “ F lo a ter”  is  a n io n e y  saver on  lu b r ica n t. 
T h is  re m a rk a b le  w h eel is D O U B L E  SEA LED  
a g a in st  lea k a g e . T h e  sa v in g  o n  lu h r iea tio n  
a lo n e  is  a m a zin g  . . . co v ered  h y  o u r  w ritten  
g u a ra n tee .

W e b e lie v e  in  llie  S-D “ F lo a ter”  an d  back  
ev erv  c la im  w e m ąk o b y  o ffe r in g  y o n  an

I N  D A I L Y  U S E

ex tr em ely  lib era ł b u y in g  p lan . W ith  sa tis 
factory  p er fo r m a n c e  g u a ra n te ed  in  w ritin g , 
you  tak e n o  c lia n ces . B a li B e a r in g s , W h eel 
C astings an d  a ll T ru ck  P arts are  p o sitiv e ly  
gu aran teed  aga in st w ear o r  b rea k a g e  in  
n o rm a l serv ice .

Y es, S-D “ F lo a ter s”  are  p e r fe c t!  A b so lu te ly  
p erfect. T h ey  h a v e  ev e ry th in g , an d  o n c e  y ou  
Iry th em  you  w ill learn — as liu n d r e d s  o f  
o th er  p ro g re ss iv e  o p era to r s  h a v e  le a rn ed —  
that n o  w'lieel ca n  to u ch  th e  e c o n o m y  and  
sa tisfa cto ry  se rv ic e  o f  S-D “ F lo a te r s .”  W rite  
o r  w ire n ow  fo r  m o re  c o m p le te  in fo r m a tio n  
and p rices.
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OPERATING  
IDEAS

From 

Production, Electrical and Mechanical Men

Material-Filled Elbows 
Cut Chute W ear

Where i t  is necessary to change the 
direction of drop chutes in tlie Isabella 
(Pa.) preparation p lan t of the Weirton 
Coal Co., elbows are used instead of 
slanting chute sections. Such an elbow is

Showing use o f elbow fo prevent chute wear.

shown in the accompanying illustration  of 
a refuse chute on one of the two washing 
units. This elbow fllls w ith refuse materiał, 
which forms a cushion against other fall- 
ing m ateriał, and also perm its the re- 
niainder of the chute to  be installed so 
that a stra igh t fali is possible.

Setting Round Crossbars 
With Preformed W edges

ln timbering, particu larly  in airways 
where cost and minimum resistance to 
air flow are of more than  usual import- 
ance, Anthony Shacikoski, mine foreman, 
Cochrahe Coal Co., Salina, Pa., has used 
and recommends round. or unsawed. 
crossbars. Locust preferably is used, be
cause of its  longer life, while unsawed 
timbers were selected because they are 
less subject to  fungous attack.

The wedges, or caps, used on tlie tops

of the lugs were hewed out of locust logs 
to the shape of the round crossbars. In 
addition to  shaping them to fit the bar, the 
wedges also were tapered from one end 
to the other so th a t when they were 
driven up solid they would tend to tighten 
the bar up against the roof or lagging. 
Where lagging was employed, it  was cut 
out to fit over the bar.

In  addition to  reduced interference 
witli a ir  flow, round crossbars, l i r .  
Shacikoski contends, are stronger than 
the usual type of bar in th a t no cutting is 
done to  perm it the bar to rest on the 
tops of the legs and thus there is no 
disturbance of the natural strueture of 
the beam to ofier a weak point a t which 
splitting  can s ta r t due to eJtposurc of the 
grain of the wood. This exposure of the 
grain also is a  factor in the inereased 
splitting frequently obscrved in the case 
of sawed timbers as compared with the 
unsawed type.

Commenting in generał 011 sawed vs. 
unsawed timbers, Mr. Shacikoski ex- 
presses the opinion th a t round, unsawed 
meinbers are safest in drifts subject to the 
fuli eflect of winter temperature changes. 
X11 the case of sawed timber, the grain 
of the wood is exposed to and absorbs 
moisture, which freezes and swells when 
the tem perature drops, thus opening up 
the cracks and exposing more of the 
wrood to  a ttack  by fungus, with attendant 
rot. Also, if the grain of the piece runs

Showing how preformed wedges are used in 
setting round crossbars

across it  a t  an anglc, the formation of 
a  crack may render the bar useless. Un
sawed timber, on the other ha ud, is in its 
natural state and consequently iŝ  less sub
ject to tlie agents of deterioration noted 
above.

Ag a sidelight on the use of the wedge.' 
or caps described above, Mr. Shacikoski 
points out th a t in case installation of 
timber sets is atteinpted w ithout the use 
of tapered wedges, the bar first is forced 
up as the leg is driven back into position, 
because until the leg is in position the 
back edge naturally  is higher than the 
front. Consequently, a fter the leg is in 
place, the bar settles down slightly to  its 
finał resting place, resulting in a loss 
of height.

Unbroken Panel Pillars 
Save Money in Mines

“The penetration of panel pillars with 
entries or rooms for no w orthy cause can 
result in much harm ,” declares E. A. 
Smith, chief engineer, Central Elkliorn 
Coal Co., E still, Ky. “Such a practice 
can be a direct cause of menace to  tlie 
new workings from w ater, gas and *bad’ 
air. I t  is only too easy to  sever panel 
barriers a t  points too Iow in elevation to 
safeguard fu turę  works against water.

“So many tim es the w ater w ithin an 
old panel ean tie drained to lower levels 
w ithin another old panel or to an outerop 
opening in the interest of efficiency. Not 
infrequently the return  a ir current ean 
hi' passed through the old panel to  ad- 
vantage, as the additional room results 
in a lower resistance. I t  is conducive 
to economy to keep the panel barrier un
broken until a  well-checked series of 
elevations has been established on all sides 
of the panel. Proper projections from 
such information can be made for cross- 
cuts a t points 011 high ground for drain- 
ageways, airways, openings for water- 
discharge lines from pumps, etc.

“In  one mine in the Elkhorn coal field 
of northeastern Kentucky some 100,000 
tons of w ater had accumulated in an old 
panel of some 200  acres in area. However, 
the same water would have been going 
into the workings, only to be pumped out 
a t extra expense. I t  was the good for
tunę of the operator to  be able to  remove 
this w ater a t  a nominał cost by means of 
a ditch a t  the outerop a t  the ra te  of 
(i 300 tons, or 50 in.-acres, of w ater everv 
24 hours.

“Ifereafter, all w ater about the work-
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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

in g s  cm i tui u u m n tu l lu tu  tim  o ld  jm no l 
WitU IHtlti 1'iictU'U heud mul iigiilubt 
pnwtiPrtUy no iu-Uuil l\pt\tl, mul from tlioro 
will (HIB9 (nil of (Im uihio ut tho outw op 
c|n'iiitig. \ i i- cii u pus, through tho puuol 
wiUi w (Uvwt »«vłng lu poww )>vopm- 
lioiuito to tlui wiluotlon iu irAintuuce.

“ llW-e-ut- jmutplug of wftiw WHtt iigttiiwt 
n (ivosauvp Of 17ii lb, por sąuato iuch iit 
nu wttift oost of &SS pw  sM liovw'«. TH U 
oo»t uow U f-liiuiuiitcil by tho wollplmiuwl 
.uul protwtwl Hftfrlor plllwr. IncUullug 
Ue-ithor tho ostimated a a, Y luj; iu ventUutiou 
uot iu tlraiuago iu tho futwto, this diroot 
suvUig of $2 vV pet day, ov $S\18S por y«ąv, 
sCWU* milkło justilleatiou for thu p iesenn  
tkvu of panel pillm u."

Shaker-Arm Supports 
Reduc© Breakage

t'le.\iMo shaker haujjen.s iu the Isabella 
propaiatlon pSaut oi the W eiitoo 

Ooal Oo, and (,‘!;uu^HHl-iu supports a w  de 
^igued both to  reduco breakage and facili 
tatę adjuatinęut iu installatioik The hui>

Lively, Please

.^u.^oeo Cvxnłjri ęn tHose Hangar sypp^H 
re ^ u c a  o f  b««4Sung łh<* arm s,

poęfca* aa. show u iu  the a<^^Mupanving Hlus- 
tratiom  are madę ot bent p late  instead ot 

l>endin 2̂ rc$ults, i u a  rounded coi* 
ner and couse^ueutlY there  ia no sharp 
ed»£0 tor the ąjrms. to  w tuk .t^ainst. vqu* 
se^ueutN’ the radius ot the boiwi is. sreiiwc 
ano tnere JS iesa iuve*.mood of breaRase* 

$up{K>i ts  aro bolted to the t ij.*pie mem- 
{'era. throu\jh noica. Ou one sidey these ho!e.v 
aro elongated into oval&. so th a t ono sup~ 
port muv ]>e moved as.noeossary m. insiall- 
iiii*’ now hangorss to com pensa te for urn

Machinę Noises Eominałed 
In $$v$rai W ays

>’«M» *» tao m au er o t cuum g 
iiino noises is, tho isolaciou O 
hmea from their sur roundings^t o 
suussiou ot v ibiatioiK writoś*

W ith  the incre«$ed use of machinery, 
partlcu larly of tha high-fonnage fypo, 
troublo meam fast aefion on fhe part 
of the mon at the mine if  output is 
not lo suffer severely for the day. So 
the prudent mining man tries to fore- 
stall troublo by romoving all possible 
causet in advance, at tho same time 
keeping In reserve a number of 
remedies which can be applied imme- 
d iate ly in ease any difficulty does arise . 
Such rem edies may come out of his 
own hoad or may bo based on the ex- 
perience of others. These pages are 
designed to present what the other 
operating , m echanical, e lectrica l or 
safety man has done. So if  you have 
an idea that will cut cost, inerease 
produętion or promote safety , here is 
the p lace for it . And , to make it 
worth your while, C o a l A g e  w ill pay 

$5 or more for each acceptab le  id ea . 
A  sketch or photo should be included 
i n  ęase it  will assist in m aling  the 

idea clearer.

K. Hvlyr, Fttorut. IU. ''l'host> w ho lta.ve 
luui i'.\j.łerięuęę w ith vibipatiug maehiue-Y 
k.uov»: th a t i t  is Ytty uois.y, m«»v tiaw s 
i\\suHi'ag iu vibra.tiou of the eutirc build- 
ing ia  which it  is o(*jrat<si. By iuterpos- 
iug a layer of v ibratiou^fead*.1 iiiug ma
teriał, such as prepure<l cork, bctwwu 
ihc luachiuc a;id the tloor, the vibratiou is 
doiuj a way with.

“ A ucrve-wrack.iiig thiug for the man 
who is  more or less cutitinuously sub- 
jeeted to i t  is a  kuoetdug beariug. Where 
there  a re  several bearings i t  is hard  to  
tell where th e  trouble is uuless. one h as 
had e.\perieuee iu deteecuig siightiy toose 
Iłearijigs. One verv goed method is to  
take aa  oi! can from which the oi! tiows 
freely and, filliug i t  with oit» go over the 
bearings one by oue, w ith a11 iu terval ot 
tim e between the variouis applieatious, 
Apply a geuerous quantitv of oit to a

bcaring as suddcnly as possible and then 
take particu lar notę of the sound effect. 
[f the knock you liave been hearing is 
m luccd suddenly, you liavo found the 
trouble niaker. There are other methods 
th a t can be used, but the one cited is a? 
good as any.

“A periodie squeak in a machinę is 
about as bad as a knocking hearing— 
worse for soine pcople. I t  is possible for a

■ squeak to be in a  hearing, but in most 
cases it  will be found elsewhere. Some 
slight interference w ith mechanical motion 
usually is the root of a machinę sąueak 
and sometimes i t  is very hard to find. In 
one ease th a t came to our a tten tion  lately, 
the sąueak finally was traced to a  very 
smali imperfeetiou in the cu tting  of a gear 
so th a t it sąueaked once each revolution.

‘‘A sąueak often occurs in a revolving 
part, and by using the tim e principle of 
checking it often can be traced more 
easily to  its  souree. For example, take 
a machinę w ith a number of rollers re- 
volving a t  one speed and w ith other 
eleiueuts revolving a t other speeds. We 
a re  going to find ou t. let us say. whether 
the sąueak is iu the rolls or in the gears 
tha t drWe them. Taking a position adja- 
eeut to  the revolving rolls, we hołd a 
piece of chalk above one oE them. The 
instan t the sąueak is heard. we make a 
mark. oa the top of the roli. Then we wait 
u n til the roli makes another revolution, 
and if tho sąueak is repeated ju s t as the 
chalk m ark  re tu rns to the upper position. 
the sąueak is proved to  be in the rolls. 
the gears tha t drive theui o r  in some 
eomiected member having the same revo- 
tutioa tim ing. I f  the sąueak does not 
repeat ia  the masmer described above, it 
is jusc. as conętusively proved th a t  the 
tw uble is not ia  th a t p a rt of the machinę.

“Where either a sąueak or a knock is 
heard there is vibration present which 
sometimes can be deteeted by feel if one 
has his sense of touch carefully deveIoped. 
I f  your fiugers. a re  uot suffieiently sensi- 
tive  fo r traciag  by th is method. try  
holding a tead peucil in your teeth and 
pressing i t  against stationary parta ad- 
jaceut to the suspected moving parts. 
Chi®, w ill be found helpful in m any cases 
where the trouble enimot be deteeted 
otherwise,"

Mrcarta Pump Rings Reduce Maintenance  

Three Anthracite Collieries
~'Tl HK te id ev;uvIition ot >ti Ino w;iter phis

1 an ovor prezent }.h i reeu tage o i  <itt 
'.ŝ  ti 'e  mam ca use *or tlio unusual wear 
’■ > u ee i itr i t u^al- p um p parts  aro and tbe 
tuineSv Coai-compan\ engineers^ aro eon- 
tin u a ih  eAjHjrimenŁing w ith now m a' 
terials.. tor impeHers,, casings and wearin^: 
mngs iu ;vu eifort to o o tam  some m ateria! 
tba t can. w ithsiand  these ^ e u ts .  ot de~ 
terioration  and th u s reduee maintenanee 
to a  minimum. I t  ia in the applieation of

oołuo to the tore :va the m ateriał to  Tneet 
this nced. statek W illiam K, Connor.

mdustrial division» Westin^iiouse Siec- 
tr ie  & Mfg. Co., W ilkes-Barre, Pa.

“ to  gjj.fr. a  fa ir picture o f the vastness
oi tiie pamp ing pwblems."* say» i l r .  Con- 
uor, “we should lirst coosider the; faet 
th a t a t au ayerage working; eolliery ap- 

: v.\ituatelj 12 tons of w ater rnust be 
puujped for every ton ot coal miaed. This 
tiguie, oi eourse, wiU vary. de(>endiiig 
on the location ot tiie c o  i li e r y  as- weli 
as th e  tiw e workeu. Aiso. when we 
w nsider thac pumpUłg aiust ’oe done in 
:ale or aoiuidoned -nitjes te  keep thac 
w ater from llowing: in to  a  working; mine.
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The long life of an Exide-lronclad 
saves money in two distinct ways

Extoe
IRONCLAD

B A T T E R IE 5

Wrtii tx'ide MIPOR Separaton
"MPOC *80- V i  ft*. OŁ

S ERVICE records o f  E xide-Iroociad  Batteries  
in  u nd erground  h aulage op eration s con sis-  

ten tly  te ll the sam e story. T h ese are lo n g -life  
batteries that stand up under the tough est con- 
d ition s, b r in g in g  g ian t p ow er to  bear on  every  
job  you can g iv e  them .

In  sp ecific  term s, the lo n g  life  o f  these baneries  
m eans a tw o fo ld  sav in g . By outlasting their guar- 
antee they substantially  low er the cost o f  hauling, 
sp read in g  the battery investm ent over an unusually 
lo n g  p er iod  o f  tim e. By k eep in g  renew als years 

apart, they cut d ow n  the in- 
c id e n ta l  e x p e n se s  th a t al* 
w ays accom pany failure and  
r e p la c e m e n t  o f  a b a tter y .

T h e s e  fa c ts  ad d  s p e c ia l  
value to the outstand ing p er
form ance ofJExide-Ironclads. 
N o t  on ly  d o  you pay n o  pre- 
m ium  for the type o f  h aulage  
service they g ive  you, but in  
th e  vast m a jo r ity  o f  c a se s

E iide-Ironclad  perform ance costs  you  m ateriallv  
less. That erp la ins w h y  Eride-IroncLads are  the  
m ost w id ely  ased  batteries for  u n d ergrou nd  haul- 
age today. W rite for  free b o o k le t, ‘'T h e S torage  
Battery L ocom otive for U nd ergrou nd  H au lage,”

THE ELECTRIC STORAGE BATTER Y CO-,
Tht JTcrW i Lerzesl M*sarf£CtxTm*f St&rjgt &cseriafur Etery Prrpuse 

E iide  Birreries o f Caaada, Lim ited, Toronto
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il liny, went' mul woro put linek into 
tho pump ugitln with tho now impeller. 
Thus nhout twloo tho length of servit:e 
wus ohtiilned on < his pump between 
ehnnges of impeller.

"In tho ease of tho largor eompnny, 
(ho ring* woro Installed on a pump in 
ono of tho most. sovoro loeations from 
tho stnndpoint of nold mul silt possible 
ut any of its operations. Thwious roe- 
ord« iiad shown that tho pump hnd to 
bo taken out of sowioo ovory s i\ or seveu 
weoks boeauso of ring woar. After tho 
installation of tho miearta riugs the 
pump operated thlrteeu woeks before it 
had to be to ru  down, and th is tim e it 
was found that the impeller had been 
w om  so badly that it eould not lie used 
again, whereas (he riugs still were in good 
eonditiou. In  faet, they required only a 
Httle truing-up and were again installed 
iu the pump with the new impeller. The 
wearing riugs are solid, as shown in the 
sectiou of working drawiug reprodueed 
tu the aecompanying figurę.

"M iearta, by pennlttiug  elose elearanee. 
ieduced \ib ra tio n  instead of inereasing it 
ts would be tho ease if two identioal 
metal* were used. This elose elearanee. 
iu tum , gtve* better elUeieucy and smoother 
performauee of the pumps iu generał.

"l\\porteuee has shown that it is highly 
■testrabie iu the ease of m iearta riuys t<> 
liave them held in the castng by a tougue 
eMeuding outirely a round the ring  rather 
thau  iu the lower half of the easiug only, 
W ithout the beuetit o? th is tongue. the 
water pressure may foree the ring  out of 
place and eve« break it. K otatioa of the 
ring in the easiug is preveuied bv tuakhig 
the radtus of the  tougue iu the upper 
half about 1 in. less than iu the lower hall.

“While the in itia l cost of bro tae riug* 
mijeht not e\eeed hali the cost of tui 
oarta. this ditfereitce would be offset by 
h- double serviee 15fe from. m iearta riugs. 

not to nioutkni the additioital sa.vtugs re- 
sulting from less labor reu u i red for the 
more t'reouetit changes of broiue. Tu a 
ix'njparisott of cost of m iearta w ith 
chrome tvon. stainless steel or hard  rubber. 
:t ;,irobai)!v would be fouud iu most eases 
th a t the wtiearta would be eheaper iu 
tirst cost with a *»;rviee lite  as gceac as, 
or greater than, any of these.

"A t the preseut tim e there are  three 
sets o! m iearta rhig* operating; tu  pumps 
o:' three ditfereut eoal eompanies iu  Petm- 
sylYania. If nerfortnaiiee for the past 
ąighteeit montlis. ran be taX«n. a.s any 
Criterion. i; is a oertainty th a t these 
w!!l p ro 'o  as sat i>r'aetory as tho tirst 
two sets. tęskni.-*

Rubb^r-^Fłicjh’- Cenvęyor 
C i e a n s  B e lł

A siiori ilight :-"iivr\ur with rubber 
itistoad of ~tt-ei dights- is. doing a fairly 
sj.teees?sfn! iob of eSearung a '.in Vv\ or belt 
in the Isabella i Pa..' preparation plant 
>i the W eirton Coal Cb. A- shown tu the 

nceompart.'ing 'ilustratiutt, this. au X' I i arv 
s:uvevor ’s mounted under the end of the 
com eyor and the aights- work. in the

-
of Tlie main v it ■ s  3t)i! f.p,m.. while the

Working drawlng «>( micjita ring

U is eaay lo coueei\e (bat ow r a year 
tbe ratio  <■(' total water pumpwl by u 
auupatiy wouUl more likety bt> lu (be
'Hd^ubttrbWHl of i\ \ to  W tons per ton 
of eoal tattas.1. lleaw , we that a 
eOUsidefable tiumbcr ot putnps are  te- 
Httifcd, in ttu u  tntt\shteiug a m ajor matu- 
tenauee woWem.

"S tarttng  w ith tbe pump easinx> these 
can U' obtained In brotue o r chrome
tyoti. depcndUij; on the twtdUtou of the 
water where they are to  be u^ed. Where 
a pęior aualyais shows a sobttiou of. let 
«s say, twenty >;raius of free sulphuiic 
acid and actd sa lts  of alttuuuuut and 
iron, which <.vutbiiK\l might, make a total 
a«»ve ac»d eojttent ruuuing as hixh as 
tU\\ jteatna the galion, it is oftett 
found to te  more eeoKonueat to  overlwk 
Uiilial at.Hl. Use chronię iron iustead
of bi\vtwe> 'lkhe sa,me U true  of tbe im-
pełle.-s. Herę we tiud bron/.e or ehromo 
>VO« the uio..t conimon praettw-

"Aa for the weaKtug ring ', whieh act 
as a seat N,'t\vve>» the uio\ ing aud atatkat- 
avy pvtvt-, of. the  pump. btonae. chrome 
iron, .tauiless steel tud hard rubber have 
b>.vn tri<\l. but citch of these- had an >»- 
hereut dis.uivant.age. Che brou/.e was 

for a tim e but the rapid ra te  
o: wea!’, with eousv\tue»it inerease of.
elearauec. resulted in short life. Chrome 
hv»ł a,s a  wearing ring, while >'t reaists 
wvav mii te  well. retjuires a rather liberał 
ni!t,iai. ele»tvan<,\s if ustsl t)t coitju.nctt»«t 
with a chrome- i>va* tłnpelleta duo to  the 
reudinosa with whieh it -ei^es. This
would, in tu m , eveutually stall the  pump
and Uvh.siS}!y causo serious dumage. 
while th e  e \t ra  elea"a-’tee at. the outset. 
would mea-n a lower operating ellieienev 
to  s ta rt with. Che cost of $t«tinlesa.
steel p w e d  prohihit:ive for the short 
iiicrea.se in iife aec\>mpli,sla>l. Hard, rulv- 
V r wo;'<.<si ev.vi*; ioually well from the 
staiw^Mtnt of imperyiottsuess to  aeid and 
ahiasi\> n, hu. main twhaek; . i‘t^
meehanical weak.>atsis

“ ? he foregOitig e\{K.‘riinonts sliowed 
th a t a nou iuetailie rilig with stuBęient 
meehiWiical st.reagth and a ^•sistanco to 
aetti and silt would solve th e  problem. 
t'v.. <•; ;he Utrger a iit'u a .a te  nrv\iiu.vrs, 
aa  well as. , siualltjr ilttiei>euueilt. iu- 
sialied a set ot m iearta rittgs. ».hieh, 
from all reports. have fa r  exj?eedtsi anv- 
thitig heretofore used. Ou one in^alls- 
tHau a pump was. in ser'ie<f thirteen 
’u.''uth> ’.v;ofe r»oa:ts 'vva;tie ;ievessare. 
The tKnaual s»'vere wear ou the iinf*elter 
ta-^uired its. reuewai, whereaa :he sis- 
t!oriar_v rtiigs, ot 'o ica rta  slwwed little.

Changes ło  lndividual Drives 
Use Facłory Mounłings

Moderni^ation of shop equipmeut a t  the 
Ihreuter . W. V».) operation of the Red 
Par rot Coal Co. irteluded a change from 
tiueshaft to  iudm dual motor drtves. To 
facilitate making the change, special 
brackets complete with auxtliary fittins:-

Fcur bc lH  Of capscrows fasfert the special 
brackat to  tha laHie b«c

The auxiliary rubber-flight conveyor appears 
jusł beneałh łhe return id le r and main belt 

in this view of the insta lla tion .

s|Hvd of the aux iliary  eonceyor is 40 f.p.m. 
In addition to the main rubber flights, 
the auxiliary conveyor also is fitted with 
a tew steel tlights. The la tte r  are thrown 
down by a eam as they eome up to where 
they would strike the belt, and are  raised 
liack up to position when on the bottom 
to sera po the fines out of the eolleeting 
pan beneath the couveyor.
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H azard CABLES
Hazard Armortite non-me- 
tallic armored cable is widely  
used for power transmission 
in mines. It does away with 
all the objections to metallic 
armored cables, but sacri- 
fices none of the adyantages. 
Individual conductors are 
insulated with Hazard Sub-

marine rubber ,  w h ic h  is 
particularly  re s is ta n t  to 
moisture, and other destruc- 
tive agents present in many  
mines.  T h e  n o n -m e ta l l ic  
armor tape resists mechan- 
ical injury, yet A rm orti te  
cable is light in weight, and 
easv to handle.

H A Z A R D  I N S U L A T E D  W I R E  W O R K S
D I V I S I O N O F  T H E  O K O N I T E  C O .

W O R K S :  W U K E S - B A R R E ,  P E N N  5 T L V A N  IA

New York Chicago Philadelphia Atlanta 

Seattle Dallas Washington

Pittsborgh Buffalo Boston Detroit

San Francisco St. Louis Los Angeles
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were purchased from tlie Cullman Wlieel 
Co., Chicago.

The illustration  shows a 10-in. South 
Bend lathe w ith tlie motor mounted on 
a special bracket. The old cone pulley 
from th e  linesliaft is utilized on the new 
drive and the tension adjustm ent for belt 
sliifting and tightening is conveniently 
provided for by a toggle and lever. In  
the foregrouiul and ju s t below the motor 
may be seen a General E lectric oil- 
immersed reyersing controller which is 
operated from a sliding bar positioned 
conveniently above the lathe bed.

Four of these factory-made bracket-type 
individual drives have been applied thus 
far to  machino tools in the P renter shop. 
In addition to the one picturcd, these 
applications include a  24-in. South Bend 
lathe, a  46-in. wheel lathe of the same 
make, and a, N orton shaper.

Cast-Steel Bumper Provides 
More Space for Motorman

Low coal, averaging 3 ft. 0 in. a t  the 
ten mines of the New River Co., calls for 
low equipment and in the case of loeomo- 
tivcs opcrating under these eonditions 
safety requires proper deck room for the 
motorman. Recent adoption of a  combina
tion cast-steel bumper and deck-plate ex- 
tension for the control end of the gatliering 
locomotives has providcd 8 in. more dcck 
length for the motorman w ithout inereas- 
ing the over-all length of the locomotive.

This cast-steel front-end bumper provides ad- 
ditional deck room fo r the motorman.

The illustration , from a photograpli 
made in the central shop a t Mount Ilope, 
W. Va., shows a 6 -ton locomotive to  which 
a cast-steel bumper has been applied dur
ing the rebuilding and rcmodeling process 
which has been in progress for several 
years w ith the locomotives operated by the 
company.

This bumper, which was designed by tlie 
coal company and weighs 712 lb., was 
cast a t  Parkersburg, W. Va. The bottom 
edge estends back to meet the old deck 
plate and thus forms a  p a rt of the deck 
bottom. The recessed sides liave a shoulder 
agains* which the locomotive frame plates 
butt. T liirty  6-ton gatliering locomoth-es

C a p -B o x  In s ta lla t io n

of the 803 and MH-8S types have thus far 
been equipped w ith  th is cast-steel front 
bumper.

Use of the standard bumper patented 
by A. R. Long, formerly a  mine superin- 
tendent for the New River Co. and no w 
proprietor of the Long Super Mine Car 
Co., Inc., is being continued on the opposite 
end of the locomotives. Operatives prefer 
the Long-type bumper because of the top 
clearance provided for conpling the cars.

Weirton Inside Magazines 
Built for Safety

As in other operations a t the Isabella 
(Pa.) mine of the W eirton Coal Co., 
safety is the first consideration in the 
construction of inside magazines for per- 
missible explosives and caps. Such maga
zines, as indicated in the accompanying

standard plan of installation, are located 
in back headings on fresh intake air. 
Entrance to tlie magazine is through a 
gate in a fence erectcd in a crosseut. Tlie 
powder box is located a t  least 10 ft. from 
one rib of the crosseut, w ith the cap box, 
also a t least 10 ft. from the crosseut rib, 
011 the opposite side. Crossbars, lagged if 
necessary, aro placed above both the 
powder box and the cap box. The la tte r is 
liung by hooks on two posts, while tlie 
powder box is set on cribbing blocks or ties.

Both tlie powder box and cap box, as 
well a s  tlie shotlirer’s tool boxes, are 
equipped w ith locks. The powder box is 
linod w ith asbestos-compound sheeting for 
protection against moisture. Holes in the 
bottom perniit the sawdust in  which the 
explosive sticks aro packed to  run  ou t of 
the box, and a tray  is placed beneath the 
box to catcli the saw dust and prevent it 
from being scattered about on the floor. 
The tray  also facilitates disposal of saw
dust accumulntions in a safe manner.

G a te -a n d -B a r r ic a d e  In sta lla tion

P o w d e r -B o x  In s ta lla t io n

Details of inside m agaiine 
installation at Isabella m ine.

~ -Sh ip /ap  b a r r ic a d e  in s ta l le d  
------ a p p ro x im a fe !y  30 /o 40 fro m  s ta t io n

bars-ic tgged  i fn e e d e d

/ B o x e s  f o r  s h o f  f i r e r s  cob/e,bo /  fe r ie s , 
I p o w d e r  ba a s, 5hove/, e tc . ;  h an g  
| ta m p in g  s f ic k s  on p o s t s

ę^-M etą!
tra sh  can

S ta tio n  a n d  a p p ro a c h e s  \ 
to be  k e p f d eon  a n d  o rde r/y  \

b a r r ic a d e  in s t a l le d  
a p p ro x im a te !y  30 fo  40 ' fr o m  s ta t io n

L o c a t io n  P la n
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WORD FROM THE 
FIELD

Stream-Pollution Control 
Shorn of Teeth

Finał approyal by the House o£ Repre- 
sentatiyes on June 13 of the conferenee 
report 011 tlie stream-pollution bill sent 
to the W hite House for approyal a meas- 
ure th a t has been in b itte r disagreement 
for a year. As finally approved, the bill 
is shorn of the “teeth” th a t aroused so 
much opposition, bu t its  proponents prom- 
iee to  re turn  to the attack  in force unless 
substantial progress is made in cleaning 
up objectionable stream  eonditions within 
the next few years.

As first approved by the House on April 
21, 1937, tlio bill sets up in the Public 
Health Seryiee a new Diyision of W ater 
Pollution control headed by a  commis- 
sioned engineer officer w ith the rank of 
Assistant Surgeon General. The work of 
this diyision will inelude study of pollu
tion problenis and preparation of plans 
for their anielioration, as well as adminis- 
tration of grants-in-aid by which the 
Federal Government will participate in 
the cost of reinedial works. Provision is 
made for a  five-man board of review tha t 
will function sim ilarly to the Board of 
Engineers for Rivers and Harbors in the 
field of navigation and flood-control works. 
Annual expenditures of $300,000 for ad- 
ministration and $700,000 g ran ts to  the 
States are autliorizcd. Construction grants 
will be authorized and appropriatcd indi- 
vidually, following the procedure in other 
stream-iniproyenient measures. In  all its 
work the diyision is directed to cooper- 
ate closely w ith S tate  agencies operating 
in the same field.

The Senate, before passing the bill 011 
Aug. 14, 1937, added amendments author- 
izing the diyision, a fter three years, to 
set up pollution standards which, if ex- 
ceeded, would give ground for legał ac- 
tion by the Federal Government to  force 
rcmedial measures. House conferees reso- 
lutely refused to  accept these amendments 
and the result was the long deadlock 
just ended by serapping of the Senate 
amendments.

Borderland Control Passes

J. T. Morris, president of the Border
land Collieries Co., Borderland, W. Va., 
1'as sold his in terest in th a t company to 
Andrew F. and W. S. Leekie, Columbus, 
Ohio. He also has disposed of his hold- 
>ngs in the Leckmor Realty Co. to  the 
same buyers. Mr. M orris has been inter- 
ested in the Borderland company for the 
last eleyen years. Previous to  th a t he 
had organized the M orris Smokeless Coal 
Co., Morco, W. Va., subsequently becom- 
lng vice-president and generał manager 
°f the MacBeth Coal Co., in Logan Coun- 
ty, and the Morrison Coal Co., Glen Mor- 
rison, W. Va.

Virgin!an to Build Coal Line

A uthority has been granted to the Vir- 
ginian Ry. to construct an eight-mile ex- 
tension in Wyoining County, West Vir- 
ginia. Construction, which will proyide 
railroad service to coal land tributary  
to the Guyandot River line, will begin 
about Aug. 1 and be completed 111 about 
a  year.

Keeping Step With Coal
Demand

B iłu m in o u s  P r o d u c ł io n

1938 1937*
Week Ended (1,000 Tons) (1,000 Tons)

M a y  7 ............................  4,864 6,984
M a y  14 ........................... 5,170 7,226
M a y  2 1 ........................... 5,127 7,397
M a y  2 8 ..........................  5.5C0 7,576
June 4 ............................  4,853 6,596
June 11........................... 5,170 7,058

Total to June 11........  138,054 202,936
M onth  of M a y ..........  21,995 30,077

A n ł h r a c i ł e  P r o d u c ł io n

M a v  7 ............................  823 931
M a y  14 ..........................  820 1,035
M a y  2 1 ..........................  1.0S9 1,068
M a y  2 8 ..........................  1,288 1,165
June 4 ............................  1,128 976
June 11..........................  870 1,086

Total to June 11........  21,525 25,375
Month of M a y ........... 4,270 4,281

*  Outputa of these two columns are for the weeks 
correaponding to thoee in 1938, although these weeks 
do not necessarily end on the same dates.

B iłu m in o u s  C o a l  S ło c k s

(Thousands of Net Tons) 
M a y  1 April 1 M a y  1
1938 1938* 1937

Electric power Utilities.,. 8,395 8,479 8,504
Byproduct coke ovens.. .  4,935 5,231 8,544
Steel and rolling m ills----  779 837 1*748
Railroads (Class 1 )........ 5,548 5.860 8,206
Other industrialsf.........  9,286 9,8o2 12,719

Tota l....................  28,943 30,259 39,721

B iłu m in o u s  C o a l  C o n su m p ł io n

(Thousands of Net Tons) 
April March April
1938 1938* 1937

Etectric power Utilities... 2,670 3,015 3
Byproduct coke ovens.. .  3,457 3, / 9o 6,247
Steel and rolling m ills----  649 787 ! • ? ? §
Railroads (Class 1)........ 5,801 6,427 /,472
Otber industrialst.........  8,271 9,236 12,213

Tota l....................  20,848 23,260 30,342

*  Revised. f Indudes beehive ovens, coal-gas re
tort s and cement mills.

Second Coal-Cost Hearing Set 
As Denver Sessions End

W a s h i n g t o n , I). C., June 20.—Contimi- 
ing its efforts tow ard the reestablishment 
uf minimum prices under the GufTey- 
Vinson coal control act, the National Bitu- 
minous Coal Commission announced last 
Thursday th a t it  would begin its  second 
big hearing herc on Ju ly  6 to determine 
the cost of producing coal in Minimum 
Price Arca I, comprising D istriets 1 to 
8 and p a rt of D istric t 13. The produccra’ 
boards of these d istrie ts were notified to 
submit the necessary data  for determina- 
tion of the weighted ayerage cost for the 
price area.

The Commission announced the costs 
per net ton for D istriets 1 to  8 as deter- 
mined by the respectiye d is tric t boardg as 
follows, from figures compiled by Commis
sion sta tistical bureaus: D istrict 1 (east- 
ern Pennsylyania), $2.3940; D istric t 2 
(western Pennsylyania), $2.2948; Dis
tric t 3 (northern W est V irg in ia), $1.8745; 
D istrict 4 (Ohio), $1.9755; D istric t 5 
(M ichigan), $3.5079; D istrict 0 (West 
Virginia Panliandle), $2.0107; D istrict
7 (southeastern W est V irginia and part 
of V irgin ia), $2.2087; D istrict 8 (south- 
westeru W est V irginia, eastern Kentucky, 
northeastern Tennessee and p a rt of west
ern V irg in ia), $2.0535. The figures were 
based on 1936 costs, adjusted so as to 
reflect changes in eonditions sińce then.

The Commission stated th a t  the hear
ing will be informatiye in type and con- 
sumers may participate by themselves or 
tlirough the Consumers’ Counsel. Persona 
wisliing to participate are required to  file 
w ritten notice a t  W ashington not later 
than the day before the hearing, stating  
the nalure of their interest and giving a 
concise w ritten statem ent of the facts it 
is desired to  protect.

Proposed C o st Figures Indorsed

The first hearing to determine costs 
in Minimum Price Areas 0, 7, 9 and 10, 
consisting of the Roeky M ountain and 
Pacific Coast sections, was concluded a t 
Denyer, Colo., la s t Thursday, after ses
sions lasting four days. Most of 
tlie witnesses ąuestioned on costs agreed 
th a t the figures proposed by the boards 
were reasonable. The boards’ figures were: 
D istric t 16 (northern Colorado), $2.5651 
per ton ; D istrict 17 (Southern Colorado), 
$2.7989; D istric t 18 (New Mexico), $3.- 
1603; D istrict 19 (W yoming), $2.1146: 
D istrict 20 (U tah ), $2.5064; D istric t 22 
(M ontana), $1.5723; D istrict 23 (W ash
ington, Oregon and A laska), $3.2786. 
Chairman Tetlow presided a t  the Den- 
ver sessions, w ith these Commissioners 
also sitting : John C. Lewis, P lea3 K. 
Greenlee, W alter H. Maloney and C. E. 
Smith.

A witnesB from Montana, howeyer, s ta t
ed th a t the inclusion of eaptive tonnage 
in the tabulations for D istrict 22 would
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Inspectors Chart Mining Safety Progress 
At 29th Meeting in Springfield

certainly result in commercial mines be
ing forced to sell their coal a t less than 
production cost—perhaps as much as 68c. 
per ton below. Preceding the hearing, Dis- 
tr ic t 20 (U tah) board addressed a reso- 
lution to  the Commission protesting 
against including captive production, con- 
tending th a t i t  would be “bound to re
sult in inequity to commercial producers.”

The Commission, in an order issued on 
June 1, denied and disinissed petitions by 
the Ma Hory Coal Co. and others, as well 
as the Rochester & P ittsburgh  Coal Co., 
which requested th a t the ru liug  of March 
HO construing the coal act to  perm it the 
introduction in  evidence a t  a hearing be- 
fore the Commission of individual cost 
data  of producers be vacated. The Mal- 
lory company and co-plaintiffs, however, 
asked the U. S. C ircuit Court of Appeals 
011 June  7 to  enjoin the Commission from 
making such data  public.

The Sunshine A nthracite Coal Co., John
son County, Arkansas, which filed suit to 
restra in  an in ternal revenue collector from 
attem pting to  collect a 19J per cent ex- 
cise tax  levied by the ac t against pro
ducers who are not members of the code 
set up by the measure {Coal Age, June, 
p. 8 6 ), obtained a tem porary injunction 
in a  unanimous opinion by a three-judge 
court on June 4. The Commission has 
schedulcd a  hearing for Friday in regard 
to exemption of the company from com- 
pliance w ith the act.

Ju s t before Congress adjourncd it  
lialved the appropriation of $500,000 re- 
commended by President Roosevelt to be 
granted to the Commission to investigate 
arrcarage in penalty taxes under the coal 
act. The House included the original sum 
in the finał deficiency b ill; the Senate 
trimmed i t  somewhat, however, and then 
confcrees of the two houses cut i t  to 
$250,000. which was approvcd by both 
chambers.

Rehabilitating Alabama Mine
The Black Diamond Coal M ining Co., 

Birmingham, Ala., has started  rehabilita- 
tion of No. 9 mine, a t Blocton, which it 
has leased from the Tennessee Coal, Iron 
& R ailroad Co., a fter being idle for about 
fiftcen years. The operation is being de- 
watered preparatory to  the work of clean- 
ing up, timbering, laying tracks, and in- 
stallation of mining, loading and haulage 
equipment and facilities. A tipple and 
washery are being constructed.

P. & R. W ould Close 5 Mines

Perm ission to close five unprofitable 
mines and dispose of undeveloped lands on 
which there is an annual tax  of $1,000 ,-
000 was souglit from Federal Judge 01iver
B. Dickinson in Philadelphia, Pa., on June 
16 by the Philadelphia & Reading Coal
& Iron Co. A uthorization to borrow 
$2,500,000 for working Capital also was 
requested. Seeking reorganization under 
the bankruptcy act, the company assertcd 
th a t if i t  could discontinue the unprofit- 
able mines and dispose of 123,000 acres, 
of which 72,000 are barren and 51,000 
undeveloped, by the end of 1942, i t  would 
be a “going concern.” The company owns
154,000 acres. The court referred the peti- 
tiou to a special m aster who has been 
hearing proceedings for reorganization.

A  GAIK bringing forth the la test 
thought on safety, the Mine Inspec

tors’ In s titu te  of America convened for its 
29th annual convention a t  the St. Nicho
las Hotel, Springfield, 111., last month. 
W ith  Jam es McSherry, director, Illinois 
D epartm ent of Mines and Minerals, and 
chairman of the local committee on ar- 
rangements, as tem porary chairman, the 
three-day meeting got under way on June
0. R ichard Maize, Pennsylvania S tate  
mine inspector and retiring  in s titu te  head, 
presided over the technical sessions on 
June 6 and 8 . Delegates and guests vis- 
ited the new Buckheart s trip  mine of 
the U nited Electric Coal Cos. (Coal Age, 
March, 1938, pp. 49-57) on June 7. Pro-

Dlank A Btoller

Dr. J . J . Rutledge
New Institute President

ceedings a t  the annual banąuet were un
der the direction of J . T. Ryan, president, 
Mine Safety Appliances Co., who supple- 
mented h is labors as chairman of the 
program committee by acting as toast- 
master.

Topics a t  the technical sessions in 
cluded: electricity underground, the pre- 
vention of electrical explosions, means of 
keeping supervisors up to date on safety 
proceduro, water in abandoned mines, sud- 
den outbursts of gas, and safety a t  the 
mines of the Union Pacific Coal Co. and 
in Illinois. In  the business sessions, mem
bers of the institu te , in addition to elect- 
ing new officers, referred a  proposed an 
th racite  explosives code to  a committee 
composcd of P. J . Friel, S. J . Phillips and 
W illiam Clements, anthracite mine inspec
to rs; Andrew Wilson, P itts ton  Co.; and 
Robert M. Curry, U. S. Bureau of Mines, 
for examination and revision.

Proposed revisions in a mine-ventila- 
tion code were discussed and approval 
waa given to  transm itting  the code to the 
American Standards Association w ith the 
proviso ta h t i t  would stand approred if 
the proposed changes were made. Mem
bers also approved a resolution th a t all 
coal mines producing coal for sale or tradc, 
irrespective of the number of employees.

should be brought under the mine laws 
of the respective States and th a t all such 
mines should be located on maps show
ing the mine workings, copies of such 
maps to  be furnished the S tate  inspec
tion departinents. P ittsburgh  was seleet- 
ed as the site of the 1939 meeting.

Safety should res t on a study of liu- 
m anity, declared Eugene McAuliffe, pres
ident, Union Pacific Coal Co. In  his 
opinion, too much stress had been laid 
on working methods by operating and 
inspection men and the technical press. 
For best results, in juries should be meas- 
ured in tenns of man-liours of exposure 
to  give proper efTect to  the increasingly 
im portan t p a rt played by the machinę 
and less stress should be laid on. fatali- 
ties. Equal weight should be given to  every 
in jury, whether fa ta l or not. The wray 
to reduce compensation cost is to  stop 
aceidents ra ther than quarrel w ith in- 
jured men or dependents over the exact 
sum they should receive.

Intensive Program Started  in 1915

Mr. McAuliffe’s company undertook to 
expand its  accident-prevention work on 
an intensive basis in 1915, “ the manage- 
ment taking the position tha t, inasmuch 
as i t  undertook to  provide leadership in 
all m atters relating  to production, an even 
greater responsibility demanded positive 
evidence of leadership in accident preven- 
tion.” In  1923, a  Book of S tandards gov- 
erning safety work was prepared. Be- 
tween 1923 and 1932, inclusive, a  to tal 
of $1,019,176.35 was expended on special 
safety payrolls and safety m ateriał, and 
in addition to  a  comprehensive lis t of 
physical safeguards, first-aid training, 
protective elothing, safety awards, m eth
ods of stim ulating  the competitiye spirit 
and a number of indirect promotional 
activities were adopted. In  the same 
period, the mines were converted from 
mixed hand and mechanical to fuli me
chanical loading and black powder was 
eliminated.

Results in the first ten years, however, 
were none too encouraging. In  the period 
1923-27, man-hours per in ju ry  (fa ta l and 
non-fatal) were 15,617, rising  to an aver- 
age of 16,329 in the period 1928-32, in- 
clusive. I t  was only in the five-year 
period 1933-37 th a t an acceptable meas
ure of progress was made, w ith the result 
th a t average man-hours per in ju ry  rose 
to (51,165. E xtraction  per acre mined has 
inereased from approxim ately 60 to 90 
per cent, largely due to the speed pos
sible w ith mechanical loading, while the 
cost of workmen’s compensation per ton 
dropped m aterially  to bu t 64.2 per cent 
of the first five-vear period in the period
1933-37 and to  51.8 per cent in the year 
1937, or lc. per ton in awards to  men 
and dependents.

“The situation  behind our failure to 
make a  m ateriał improvement in the first 
ten years m ight be set forth  in a very 
few wTords. We found th a t the standard- 
ized form of safety campaign, even when 
supplemented by a  lieavy expenditure of 
money, seemingly did not enter into the 
souls of a great number of our employees.” 
The improvement in  the la s t flve years
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Chow time for inspecfors and conventioners at Buckheart

was tlie result of recognition of “tlie n a t
ural inclination tow ard cliance-taking 
th a t satu ratcs many mine workers. . . . 
I t  occurred to us th a t if it  were possible 
to transfer the field of cliance taking from 
the mines to a  well-liglited and comfort- 
able room, w ith prizes to be awardcd 
through established methods, the names 
of tliose eligible to be placed in  eapsules, 
which were thereafter to  be placed in a 
glass bowl to be drawn by a blindfolded 
cliild, the novelty of the situation might 
bring about the results we had in mind.”

Following ou t this thouglit, two auto- 
mobiles were drawn for in 1931. The re- 
sponse was immediate, and, while the 
prizes have been yaried from time to time, 
a stcady reduction in the number of in
juries has occurred sińce Ju ly  1, 1931. In  
1937, man-liours per in jury  increascd to 
92,680, w ith a furtlier rise to  121,838 in 
the first quarter of 1938, in which no 
fatalities occurred.

“Out of our fifteen years’ experience in 
intensive safety work,” said Mr. McAu- 
liffe, “ the management has arrived a t  the 
conclusion th a t the a ttitude  of mind and 
the habits of men, whetlier mine workers 
or professional men, cannot be changed in 
a  day, a year or evcn five years. . . .  A 
combination of persistent effort, plus the 
willingness of the management to assume 
the fullest responsibility of leadership, 
coupled w ith a fu rther a ttraction  for the 
mine employees in  the form of materia] 
award, will bring about results if per- 
sistently  m aintained.”

Kising to give strong support to Mr. 
MeAulifTe’s views on the place of m an
agement in safety work, Mr. Ryan con- 
tended th a t safety cannot be delegated by 
the higher officials; th a t is, while they may 
not do the actual work, they m ust supply 
the incentive and exercise eonstant super- 
yision if resu lts a re  to  be obtained.

M aking E lectr ic ity  Safe

Safe installation and maintenance of 
electrical equipment underground was the 
theme of an address by N. P. Rhinehart, 
chief, W est V irginia Departm ent of Mines, 
w ith John F. Conrad, inspector of elec
trical equipment, bituminous diyision, 
Pennsylyania D epartm ent of Mines, lcad- 
ing the discussion. W hile electricity, in- 
troduced about 50 years ago, has con- 
tributed much to efilcient mining, said 
Mr. R hinehart, the  simplicity of its  use 
has fostered carelessness, w ith consequent 
loss of life and propcrty damage. Major 
hazards, in addition to shock, are initia- 
tion of explosions and fires and the pre- 
m ature ignition of explosives. The first 
consideration in a  safe electrical system 
is making all in itia l installations in ac- 
cordance w ith approved standards, as once 
a  poor installation  is in place, subsequent 
maintenance will no t resu lt in an im- 
proyement. And when a  good installation 
is made, subsequent maintenance is fa- 
eilitated.

Ignition of gas and dust by electrical 
equipment has been termed a “potential” 
hazard, said Mr. Conrad, and in many 
cases righ tly  so because of certain faetors 
tending to preclude such ignitions, such as 
adcquate yentilation, careful handling of 
gas, the use of permissiblc equipment, etc. 
But m akeshift installation  and operation 
cornert “ potential” to “actua l” hazards. 
An example of m akeshift operation is 
nipping. System atization of electrical 
work and education of employees in the

principles, care and use of electrical equip- 
ment will go far toward making electric- 
ity  safer.

Many specific recommendations designed 
to improve electrical safety underground 
were subm itted by Messrs. Rhinehart and 
Conrad, s ta rtin g  w ith lightning arresters 
and breakers on the outside. Trolley and 
feeder lines should be installed well out
side the rails on substantial hangers close 
enough to  keep sag within limits. Both 
trolley and feeder should be on the same 
side of the opening and should be guard- 
ed or protected when less than G£ ft. 
over the raił, over partings where a tro l
ley w ire runs between the two parting 
traeks, over m an-trip loading stations and 
a t all points where men must cross under 
the wire. Proyision should be made for 
cutting  the power off the wire when men 
are boarding or leaying trips a t man- 
tr ip  stations. Contact w ith doors, coal, 
tim bers and other combustible materiał 
also should be prevented.

Power w ires should not be extended 
beyond yentilation, should be properly 
dead-ended w ithout sharp ends, should be 
fitted w ith  proper splicers and should be 
equipped w ith frogs properly placed (in 
the case of trolley wire) wherever branclies 
are taken off. Each branch circuit should 
be equipped w ith an automatic reclosing 
c ircuit breaker, a  safety switch which 
can be opened under power or a t least a 
sectionalizing switch. Both speakers ex- 
pressed a preference for automatic break
ers as the best means of isolating trouble 
and preventing fires in cases of dead 
shorts.

W here i t  is necessary to take high-voIt- 
age currcnt underground, cables should be 
selected for good insulation and high 
resistance to meclianieal injury. Protec- 
tion against accidental injury should be 
proyided, usually by burying the cable in 
a trench filled w ith incombustible mate
ria ł in a  non-haulage opening, although 
the cable may be suspended from the roof 
in places where the bottom tends to 
heaye. Eaeh conductor should be sur- 
rounded by a shielding tape in contact 
w ith a  ground wire. Junction boxes 
should be placed in a fireproof yault 
eqtiipped with a locked steel door. All 
a.e. and d.c. circuits, including returns, 
should be kept entirely separate. Indi- 
yidual circuits for lights should be fused,

and all circuits should be equipped with. 
as required, fuses, circuit breakers, ligh t
ning arresters and low-voltage releascs. 
All circuits aiso should be the proper size 
to  prevent excessive heating.

Telephone wires should be insulated 
and fused, bu t if bare should be kept well 
away from power wires. Insulating  mats 
or platform s should be used w ith all tclc- 
phones, power switches and other elec
trical apparatus which men m ust oper
ate. Voltages of over 250 for circuits 
serying operating equipment should be 
discouraged. Good connections to  equip- 
ment are an essential safety factor.

How to Choose C ab les

T railing cables should be selected with 
an eye to size, character of the insulation 
and resistance to external injury. Fuses 
should be used near the power connec- 
tion, in addition to fused connections a t  
the machines. Cables on cutters, loaders, 
etc., should be inclosed in lioses a t  the 
points where they enter the equipment. 
Cable splices in all cases should be as 
good from the insulation and electrical 
standpoints as the original cable.

All electrical apparatus should be fitted 
w ith a separate ground wire in addition 
to the regular ground wire to prcvent 
shock in case of trouble. Good returns 
are essential, which means sufficient bonds 
of the riglit size applied in a workmanlike 
manner. W ithout good bonding, cyen in
sulated couplings will not always prevent 
shock to  men riding in or toucliing cars 
or other haulage equipment. Good bond
ing also is an economy measure. Under
ground substations 3 lio u ld  be fireproof 
and should be equipped with doors th a t 
close autom atically in case of fire. A 
separate a ir  current also should be pro
yided, along with extinguishers, sand or 
rock dust. Proyision also should be made 
to preyent the spreading of transform er
oil in case of destruetion of transform ers. 
IToists and sim ilar electrical installations 
underground also should be located in fire
proof rooms.

Locomotiyes should have a good insu
lated seat, w ith shields on the bottoms of 
the controllers. Men should not be allowed 
on the top of a locomotive and means 
should be proyided to prevent shock when 

(T u m  to page 100)
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D e t r o i t  jyjim m j (o m p  jvi\y
DOROTHY-GORDON COAL

G olum lm s.O luo
September 23, 1937.

Safety Mining Company,
307 Ho. Michigan Ave.,
Chicago, Illinois.
Gentlemen:

We feel that you will be interested in knowing the results we have 
had with the use of CARD0X.

We are using CARD0X 100% at our DOROTHY GORDON Mine No. 2, which 
is in the Coalburg Seam, which will average 44" in thiekness. This mine is 
100% conveyor loading.

Prior to December 1936, with the use of pellet powder, our coal, 
while somewhat firmer than other coals in this field, was not much above 
the average in preparation and the percentage of output averaged as follows:

2 3/4" Nut and Slack 42.29%
2 3/4" X 5" Egg 22.25
5" Błock 35.46

As the result of a pow-ier explosion in December 1936, which killed 
two men, we changed over to permissible explosives and as a result, our 
preparation suffered very materially in increased fines and degradation.
As a natter of fact, early in 1937, when we were 100% on permissible ex- 
plosives, the percentage of our output ayeraged as follows:

Nut and Slack 50.58%2 3/4"
2 3/4" x 5" 
5"

Egg
Błock

21.47’
27.95

This tremendous inerease in the output of fines coupled with the 
many complaints we were receiving on increased degradation, prompted us to 
investigate the use of CARD0X and in June 1937, we began the use of CARD0X 
100%, after which complaints on soft structure and excessive degradation 
in transit and handling was completely eliminated. Not only this, our 
percentage of output is ayeraging as follows:

Nut and Slack
Egg
Błock

31.27%
17.69
51.04

These figures according to present day selling prices, show an im- 
provement in the net realisation with the use of CARD0X of 17/ per ton 
over pellet powder, and 29/ per ton over the use of permissible explosives. 
Furthermore our tonnage per man has been substantially increased. This 
because of the fact, that CARD0X has the tendency to roli the coal forward 
from the working faces for easy loading.

We are well pleased with the results we have obtained from the use 
of CARD0X and the eooperation and seryice rendered by your engineers.

Yours yery truły,

President,

f
T h < 1  N ® » i . E X p l o
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Safety Mining Company,
307 North !.'ichigan Avonue, 
Chicago, Illinois.

In our opinion the indirect benefita that come from the use of CARDOX in 
coal mining are sufficient to warrant its uae at our proporty, irrespec- 
tivo of any increase in aalea realization from higher lump percentage.
We have found it possible with CARDOX to obtain a much better concentra- 
tion of worJdngs, and a faster extraction from a given territory, making 
possible many operating oconomios that alwaya follow such system of mining.
Those various oporating economies noed not be listed hero, but they rangę
all the way from better supervision and inspection to a better uae of eąuip
ment and materiał. Not the least important is the fact th*t a high percent
age of extraction can be obtained by such concentration of workings and in- 
creased speed of recovery from a glven territory.
Due to our difficulty in controlling roof, we have found such system has a 
vory important bearing upon our finał recovery. CARDOX seema to be particu- 
lariy easy on our roof; not only do we find it possible to cut and shoot in 
pillars and stumpa we otherwise could not touch, but the fact that such coal 
can be shot down during the working period enablea us to recover considerable 
coal that would otherwise be lost, particularly where territory is finlshlng 
up and top is becoming vory heavy.
It ia of distinct value to be able to shoot during the working day. Due to 
the seven hour day, and our system of high concentration, it is imperative 
that all rooms are to be continuously worked. CARDOX has mado such system 
possible for us.
During periods of heavy demand for prepared sizes of coal, CAHDOX certainly 
lncreaaes the percentage of the premlun sizes. We have noticed a greater 
proportlon of the larger lumps in a place shot with CARDOX, and to our 
notion there is a considerable increase ln the structural atrength of such 
lump coal.
Our experionco during the last two and ono-half years soems to amply Justify 
us in continuing tho uso of CARDOX. This is for your Information.

Yours very truły.

s/»
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Safety Mining Cocpany. 
307 Ho. Michigan Are.. 
Chicago, Illinois.

Safety to cen and eąuipment and the need of a fircer structure coal 
were the chief rea3ons for the installation of CAHDOI at cur Creech 
Mine at Twila, Harlan County, Kentucky, which is in the WALLISS SZAM.
Prior to the installation of CASDOI, early in 1934, this sine was 
using black powder. In blastlng with black powder the coal was shat- 
tered, and no natter how well it wa3 screened at the mines, this 
coal would disintegrate in transit and in handling, resulting in aa 
excess of fine sizes.
Before the Installation of CAP.DOX, complaints on soft structare and 
excessive degradation were common. In fact we lost several good 
dealer accounts and were threatened with futurę losses. Since the 
adoption cf CAP.DOI 100% in the Creech Mines we have not only been 
able to retain dealer accounts tha.t otherwise woald have been loat 
to us, but have regained scze of the lost accounts.
We ship sonę tcnnage by lake to the dccks in Minnesota where all pre- 
pared~sizes are re-screened. The docks handling Creech ccal ad7ise us 
that. due to the coal not being fractured sińce we have been using 
CARDOI, they secure a larger percentage of prepared sizes with a cor- 
responding reduetion in fines, resulting in a greater realization. 
Therefore, CAHDOI has nade Creech coal more desirable for lake shipments.
Te understand that the realization to the mines, on account of the in
crease in prepared sizes and the cinisizing of their slack content, has 
been greatly isprored; howerer, the firmer structare and reduetion in 
degradation are arhat concern us frem a sales point-of-Tiew and are 
the*things that make us enthusiastic oTer the CA22C1 methed of mining.
Through the use of CASDOI we now ha7e preparation and handling 
cualities of Creech ccal on a par with its PHZMIUM ąuality. All of 
our salesnen are enthusiastic orer Creech.being CABDOI-MISZD.
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" ' • , v fe * .  V > '  / ^  i  t  » Z  *> £ '

-" *«.»* - i.
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. . > Spoił bauks and tlie IiigŁ wali.
partticularły where tŁe scrlpp in j ia deep. 
slloulit be wacciiwL carsfully for overhang- 
iiijr rue&s o r slidesi serious trouble bas 
resui-ed 6 rom. tbe negleet of tŁis impor- 
tauc safety meosure. W hen1 sbontintt is 
dutte ou the overburden. a  signal should 
be jiiveti before sliocs are tired. Expiosivn- 
uf \viiatyver type siiuuid be carefully 
guarued. Storayj; boxes always should be
i.arefaily labeded as renuinid and only a  
sulfiefent quantity  o f e.-cpIosives fc r  one 
Jnv,'s run  should be perm itred iii die pic 
ais any- one time.
■‘ Łiiiuid-osygen plants and all <rsplosives- 

storaga builiiings shouTd be sec ac a dis* 
tattey from tippre and other builiungs. The 
-taoks of all eoal-burninsr Eoiromotives 
slwitid be seweued to pr<;venc sparks be- 
ijig earried to men liandliiig; expIosives. 
■yo-sjnokinę siśms should be posted prom- 
ihentiy ac nuinrs where esplosires are 
st»Bad or himdled ;ind no-soiokina: rnles 
siwiild be rigidly anfinsed.’’

Orher imnortanc measures- arc: proper 
ipnuwnUilg; of all tmnsiormers,. fusing: of 
all hign-wjltags lines- wiiere they -nter 
•ie tu>i(ier:y. ligiitaing. . u t b s w t s  - m . ail 

4io\-«l& ;jiid iffiwd inscłllation of ?otcbt 
5»ult-Sv Trwać rosiis. :£' a s e i  shouid be 
wiiio. aiid drśvars- siwuid: ober all. trruEc 
rejcn5atii>ns. T ruec rosus- siiouid be odled 
or- sarinkled i f  dUsć iś  a hazard. E irnsne 
aution sinmid. ':w in nrinji; awisu.

;s4r‘.;cuiarJy dtnse to a a m a . -riilags or 
aaJiitaliifc int.Ujng. Ih  many tases. s s i r  
his .'•laipiaint bas arisen.. "and. aside. rrtnn 
tiw .K^Siiiitit"- oś ia ra s^  to pronescty 
to '.i« i»'asid*rwi tijens :s> ->i » inse.
:h«' :'t-t^;irt*ssni dtogsrr -d 'n.iary m- 
.teatjt.'*

Ik>t :ne»iw««. u’ 'jwejńwr tb& sap s ri^ ry .-
■ - .  

ttMttiinil ssswit™ Tnne >- vish D. W z r r ir s g .-
tosł, citiftfe. lieaith a m  sa.t>oy iTrarrrit. 
U.. Si. Bnr««u d >Aiiss .ss? t5» k-cyauwst 
S»ie**i«3» tifs :>.i’ th a t v.'*ra«ES» •■'■aa- 
r a « ! Ł  A » d  t ? t s - i r  : » a u w a a » !'» £ < 5 is -  j »  n i r a i r s :  i f .  
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l u b r i c a t i o n  e n g i n e e r i n g

stops motor hearing failures
ort r e n t i l a t o r tłit bearings-Theii Superla Grease Iśo. 

2 X  -w-aE applied. Since thai dzy not ant 
beariag ba: bssn repiaced .asnpezszuzes. 
h zvt remainec nonnaLanc greasecors- 
snmutian been mmsualiy icrw.

Standard ł line of supeda GreaseŁ 
carrecciy applied. w ill mes: ptacticaliy 
all aini-fciciian bearinę iubritatiois 
-?-fniM-fm*-TTrę v ilT  a  rjffm m - sa v ic g  3U
m-..jTTT»-r;nTi-«- an? 1iibrir«r:iais costs. Ler
2  Standard IjibricauoE Engineer ćteny- 
onstraiŁ Trik farr on one or more of 
votir pan id iiariy  difncuii luicncatiiig 
jobs. ir-will cosryon nom ing. Just ad i 
yanr iocal Standard Oil Ind. o fite  or

r̂OTT- 1TZ :, -J—- DI. !jł_

STANDARD OIL COMPANY (IWDIUfl)



funiiHil ulliriiiln urn iiiinuumiry If u jiuoii 
Juli uf tul11iniIifljj wih Kitu Im tu Im ilmiu, 

Tlioru ulu ni lii lut unii Mi|>nrvUor (nr lillOllt 
tumy 'Jfi MMMł nhviiVH mi lim Juli, mul ox
J ui l! m i iii Iiiih uliuwii Iluil tlumn Innu urn
lilii IIIMl'.i«HI ii) Uli Hllllll illlllll »K|Hiim
10vnr.s minn nliuillil llinn III nfilltiMl fuiiii
lim inluiumin infuły iiii|iilruimnitH of tho 
iimniiUnilunit, willi |nuvUiona fur rnvl«lim 
im in'iM'unnr\. Ciliiimli iuinHH»ariłiihpil or 
muli i|u u|i|ioil mifotj immiiuyim dialriliuted 
n\nu l*i11 (u o\ov,\ omiiiuyeu nud #uiwv- 
ylnm mo mi ti\eeilent wluęfttiouul medium, 
t'|mrtUiii(! WMWimdiou >duiuhl Beeuro tho 

01 Slotu mul eouuty mino Iii 
»ii\'rtoi', mul sliould |\vovlilo for ołWoinl 
mteuduueo «t f-ifoty giit lw i  liga in mul out 
Ol tiio NUto,

Tr-Miiiiu; in ftv«t uid i* ono of tho eUet»p- 
>'■'(, l';t>*ie*t M«d most oOVotive UlethotU of 
ploUlOtUlt; ailfot.N luludednos-, Suell tiu lu  
tuj; >lu'uld bo e\tended to all persous 
sil>o\o and beiow ground, iuoUuUng »tipei' 
sl-ot* S Uoty OOUtosli betweeU luiuea 
ov doiwutuwnU tu o »n e\eoUent method of 
stimuiauuy, Uitcre.stk as w o U ;h  gh lug  
lowaitU oi for ,k\sh\  work iu aoei-
deut (weyontUm. lu addition, "evory
wiutny. w y ii^ny , laikje W' wuaiU o w oh is
to to  its euudoyoos aud in a buxo
u^* \iv o  to  th \' to sw  th a t «U m« '
pio> shaU bo xK'W a lig id  phy^ieal 
\\\iAU\Vll t̂ KWI N'(vMO OŴ U\VHHHltv as \\'v‘U 
■t> u vmev\a‘s ot not e\e\vd ono year 
dtt V i ll.>'. V'1 u plo,V uw u t ,"

ft^t^ętryo.

V' Ole>’t V\O C.O- h <  i S easoUŚta, tO a Welt 
wudueted Nttety pvoj<i:ąw. .VKv\ 'Vw:;v 
eoat mino *»d shoul\t
X\\Vłil*W that th<W <■-> * deftttUe hai.,*i:d
ói, Uv\v or e\p'wio-H i'i auy .t'\t e'er,V 
uii.iei s;: OHiid eśvd u > i ’ I c aud Vkvv• I i.'! soi*Kv

's^ \ 0  A fitN' ;lUvl
siOKt -A 5>!\w 4 uwv

a>iV!. h.»jhl'.«>{{ thcat 
\.i ĥ«.vV ^hv«U^ 'ClhJ

«,VI s'^rvw
vh.U\\S. «svVN ^X\v *4 •*'! o\"v\v;^u btvt-<tvv's,

V.aX\\> ’-U

'iis>iiv V̂v \tV“'1 •■ sVNv .. N V': il̂SA>ŃC. ,l-Sl *W"
■rHvv v?iKV- "V Ci

’ ■. viu.‘i s.hvxiiłVi *«:%;.vc ' v?i*
% \vvkl\>a V\ \̂K'v ^  tW- ^
^v\*vViv>$ vHiiin^ ^<i«+ v>r

will (ixort in»x t im un o l lo r t  w hen  perRonal 
f?nin iirnmcH tu tl iem for  w ork  woli <lonc, 
m ul ll inrn In iihuolutuly no ( loub t Mmt in 
nm uy (iiihiih innx ln ium  nnfoty foliowa tho  
Imał,pwitl of homo form of rewiinl mul m oro  
PHuuolnlly Homo pormnuil ro w ard  for  gooil 
mifnty aciioinpllfilliuoni. T h is  a p p l ic s  n o t  
on ly  tu olllolftld Im t to  lnd lv idun l  w orkora
UH Wl'11,"

l.iuullng tho hu foty lustltntoH in Ken
tucky, A, I). 81«k, hu fot y direclor, l!ig 
Niimly IMkhorn Oonl Operat nr h’ Aaaocia- 
tion, deolurod tlutt tlie hurdeu of .safety 
pnnuotiou fuli* prlum rlly ou the foronum 
who vUI(h the work er a t tlie faoo. Cou- 
senueutly, ho should keep up wltli the 
tliuett mul demountrnto his slncerlty and 
ttliould he bfteked hy positive demonstra- 
tiou-i of Interest hy his superiora. And 
whero peuiilties for bad Injury reeords aro 
proyided, they should be aeeompmiied by 
rewinds for >;vH'd reeords, Kntallties should 
uot be oYwatresśed. as the goal Is eliiul- 
uation of all injuries.

W intinj; to  a w w rd  of tiiO.OOO tons 
per fatality  in May. U>SS, etnnparetl with 
;ii'ł.OtH' toni for the S ta te  in 1837, U. (?. 
Houtz. s|>eeial Suspwtor, West Y lrglnia 
tVoiivt meut of Mines. deetared his opinion 
tb a t esperiinents and researoh have pro- 
vidt\l many Instrum ents lor the (nomotion 
of safety if they were only fully employetl. 
Vailutv in v,uuiy cases is due to  Inek of a 
defuiUe program, a fa talistie  a ttitude , a 
f.tlM,' sense of s#cwvity or tailuro to  i\>e- 
i^ u iw  the  evv;xeuue vatue v>f safety work, 
Inspeetlon de^rtn-.ee.ts, he wuteudetl. 
■vhouW siv'.ve tor unifone. rules applieable 
to a ll mines, pw w ote the dlssemiuation of 
h»tVvt«.»5Uut oa ha;an !s aud theifcelim ina- 
tio;< *’.\t swjjpwc et!sleavots to  sw im ' the 
ev\s;"erat soft. oi « i;v fv lso rs and men.

•V we;itbly report; listing prwluetion and 
htft-,'v !!,<uretv a-talv'iux sertous injuries
and '$tvittg hel--fut klttts on safety has 
Kvi> ;\>AU;;uratevl tu West Yirjluna aud is 
suv;.>iet»K'!(tv\l hy ns::hf fewieec.s e\amii'.a-
■ v.'i btuidihs, '.s ,e-.e were the torerunttfrs ot 
« uew fv\.«8  e: utlue^ia.speetion n»ęo?t» i« 
s,n»,a>x>h,l,eś tVr>K, destjjpłsd to  eKjhody a  w a r

Corning Meetings
•  i.'rvv :i> i-:e r  ^ tto k - s e s c i  O  a '  0 ” >............ ..
Vss».vtai?o«t a a ««C  :u«»tuig, JwN- l i ,  
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pieto lis t of safety rules and also for 
making inspection findings as widely 
known as possible by copies to various 
company oflicials in addition to the one 
left a t  the mine. Red circles cali a ttention  
to eonditions not in aceordanee w ith the 
rules listcil in the report. This report re
sults in uniform inspections, gives defi- 
nitc Information on violations of good 
practice, stim ulates inquiry into the rea- 
sons underlying the rules, in addition to 
interest in first-aid and minc-reseue train- 
iug, and also, by means of wider distribu- 
tion, places responsibility for m aintaining 
safe eonditions on others in addition to 
the mine foreman.

Any safety program is successful only 
to tlie extent th a t it  is understood and 
aeeepted, said S. A. Binek, N orth Dakota 
S tate mino inspector, and mine executives 
cannot cxpcct workers to follow rules and 
safety suggestions if they do not know 
wliat they are. Consequently. supervisors 
m ust first inforni themselves and then 
should have the ability  to  make work- 
meu understaml the reasons back of 
safety work. Furtherm ore. supervisors 
should be made to  feel th a t safety is a 
vital p a r t of their duties and should be 
proyided w ith  sufficient tim e to  carry on 
th is task. R egular safety inspections cover- 
ing the entire operation should be made 
aud the results made known to  all. Con- 
eluding his diseussion. Mr. Binek sug- 
gestetł the use of p art of the Federal 
'‘pump-pruuing" funds in the promotion of 
mine safety.

Kansas Finds Meetings Help

Meetings every three months between 
inspectors and mine foremen hsve been 
found a good method of making the la tte r  
more safety eouseious in K ansas, deelared 
P an  J .  0'Douuell. S tate  rniue inspector. 
The big problem is to  get superniscrs 
te' aeeept the ir resivusib ilities of guiding 
the men aud  setting an  example. In  Iowa. 
sta ted  K„ A. Farnsw orth. S ta te  m ice in- 
speetor, th e  question is noc in getting  
t-ubliehy to r safety suggestions bu: :~ 
seeurtttg their enfoceement^ Abte stifervi- 
s.toiu he «o»teoded. would i w  elimir.ated 
many injuries^ Redueing che superrisory  
'eree. ia jy  strąervŁjors and a seti-eeopera- 
ttve a ttitu d e  ei> the parć of operating: eem- 
pstales. are a mona; che priaeijwtt stuatbK a? 
h\vkss. ah '3^  w itK  in a nnaiher o f fci- 
scanoes. che a ttitu d e  ot che ■wucś.ers  ̂ In  
che luster eonneecton. Mr. Farnswcrth. ex- 
presseel che opiu.ien : ’m: ,t pessiofe way :: 

-ig wber-s s-cer woutd he to  assess 
thetn tor parć of che iasuranee eosc.

la  resyoiise *o a ^ue«.:ctt hy X . -T-
■ h.,-;'\t<. CTosidetac.  ̂ < I'..'.' Coal Co..

is co w \ t c  'xm -er^ ress rhr ntine safety 
had heett made in che htsc cen or dftaen 

>««rs. Mr. tktrringWtt .igaht oatled accen- 
co 'ho problotn -r ewh.-sions^ waioń 

ho >:.<»; w  he growiaa -tiore serh?nss But: 
:v major- e\;>iosioJhs eoiuu. 'w ■n.ic'e<i. a 
s^oady aeorease hi che ' : i ' ' y  rac^ w-onrit 

cesit^r.
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LOADERS AND 
C O N V E Y O  R S

p rov ide  a h appy  com- 

b in a t io n  for re d u c in g  

costs in many Iow seam 

m in e s  w h e re  m o b i le  

mechanization previous- 

ly was not possible... JO Y  

Loaders cut costs wher- 

ever they are insta lled .

Consult a JOy repre- 

sentati  y e on a cost- 

reducing program for 

your properties . . . .

JOYMAHUFACTURING CO.
F R A N K L IN P E N M S Y L V A N U L
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of their carclcss compatriots and the com
pany.

The liazards involvcd in  water collee- 
tions in abandoned mines was the subject 
o( a paper by John  E. Jones, safety engi- 
neor. Old Ben Coal Corporation, West 
Frankfort, Ul. Prcfacing his eonclusions 
with dotailed deseriptions of tbe ilooding 
of Old Bon No. 18 mine early in 1036 from 
adjaeent abandoned operations w ith a 
water-fllled area probably in excess of
18.000 acres, and the inundation of oer- 
ta in  abandoned and operating mines in 
Salino Oounty. Illinois, by Oliio River 
baekwater in the flood of January , 1937, 
Mr. Jones rccommonded as one of the 
bost preoantions Against sudden flooding 
adeąuate barrier pili ars between mining 
operations.

At Old Bon Xo. 18. flooding was not 
direetly the result of too-thin pillars but 
of out t ing through pillars from one to  
another mine w ithont tran sm itting  Infor
mation to tho proper partie? or evon keep- 
ing a reoord, th is making the entire
15.000 acres one body of water, In  Salinę 
Connty, keeping tbe th in  barrier p illars 
intaet prevented flooding of mines adja- 
oont to Sahara No. S. which was drowned 
out. P rio r to tbe No. IS oxperioneo. said 
Mr. Jones. Old Ben officials had recognized 
tbe hazard of flooding of the Franklin 
Oounty field to the north  from ahandoned 
W illiam son County operations. and had 
reoommended leaving a barrier on approxi- 
m ately the connty lino. Such a  barrier, 
$00  it , thick w ith some exceptions, has 
been cstablished, and is supplemonted by 
additional barriers w ith  a minimum thick- 
ness of 150 ft, aronnd some Franklin  
Connty operations.

M eeting W a te r

“'The potontial w ater harard  from in- 
correotly mapped or uncharted mines,” 
said Mr. Jones, “ inereasos as greater areas 
s r e  abandoned and as deepcT coal is 
mined.” In  the Illinois eoal fields. a tri- 
fold problem is presented-. i.p„ ,-l s  tbe 
20-ft, p iliar "now reąnired "by law  oi suffi- 
cient thickness: is adequate attention
being given th a t even th is  20 -ft, p iliar 
is kept w ithout penetration and fnlly 
SO ft. th ick; and are reeords adeąuate as 
to scouracy, as to  filing and as to  avail- 
sb ility  for an indetinite length of tim e’" 
A 20-it. p ilia r provides "too narrow a 
margin. w i tli tho present long cutter bars. 
to insure tha t SO it . is le it,"  and under 
Illinois eonditions a chango to  50 it , 
“would "be an improvement.” with addi
tional th icker pillars to  protect areas in 
'vhich thorc are  several operations, 
Finally, acenrate maps should be mado 
and kept permanently on file. and more 
attention should be giver, to the qnestion 
of enemiohment on pillars,

In  tho disonssior. following Mr. Jones’ 
paper. S. J . Phillips. S tate mino inspep- 
tor, deta-ilod barrior-pillar work in  tbe 
Northern anthracite field oi Pennsylvania. 
with particn lar attention to  areas alons 
tbe Eaekawanna R iver; James B o m . 
chief, Ohio T>epartment oi Mines, told oi 
water burstirur through under a harrior 
nillar 17 ft, thick under a 120-ft, head; 
Mr. N aim  descrihed the raso oi the St. 
Tincent shait in western Pennsylvania in 
which pntnping down wnter in an adjaeent 
aKindoned operation apparently  resnlted 
in  s ir  causing cutting  of the roof and de- 
strnerion of tbe Si?-ft. barrieT. with eon- 
spfjnent sndden flooding of St. A~iBcpnt;

Mr. Maize expressed doubts as to the effi- 
cacy of a  2 0 -ft. barrier, rem arking that 
considerably more was reąuired in Penu- 
sylvania, deponding upon seam thickness 
and cover; and Mr. H arrington declared 
tha t the flooding possibility is now of 
greater eoneern than  ever as more te rri
tory is worked out and abandoned.

Sudden outbursts of gas in the Berry 
So. 3 and Kent Ko. 4 mines in Pennsyl- 
\a n ia  were described by George J . Stein- 
heiser, S tate mine inspector. "My conric- 
tions,” he stated, “are th a t some of the 
catastrophes of the past tha t have gone 
down in history as due to ‘unknown causes’ 
may have been due to sudden outbursts of 
oxplosive gases. . . . Personally, I  ani
verv much concerned about the possibil- 
ities of outbursts taking place in the 
futurę.”

Ventilation  First-Line Defense

The first line of defense is planned ven- 
tilation. This in tu rn  involves: (1) ade- 
quate and positive a ir currents; (2 ) 
bleeders a t  the high points on the re tu rn  
side of gob areas to  drain gas direetly off 
into the re tu rn  airw ays; (3) positive re 
tu rn  aircourses controlled by regulators 
to insure a good supply of a ir for Yentilat- 
ing pillaT workings, a t the same tim e 
oxorting the ventilating pressure against 
the entire gob line on the active side; and 
(4) installing  power lines and haulage 
roads on the in take airways. Mr. Stein- 
heiser recommended surveys of th e ir oper
ations by all m ining eompanies to uncover 
eonditions whieh might iavor gas out- 
Viursts.

The obsorrat ion of the prerious speaker 
that m any “unknown-twnses” explosions 
might be due to  gas outbursts was stressed 
by J .  J . Forbes, superrising engineer. 
saiety division. U. S. Burean of Mines.

’We Chonge Bcsses"
EtTectiro June 6. W illard T. 

Chevalier, io r the pasi iour years 
vicc-president in  charge oi McGraw- 
H ill m ining and construction 
papers, was made Yice-president and 
publisher oi Business TTpet, Col. 
C heralier bas been assoeiated w ith 
the McGraw-Hill Publishing Co. io r 
fifteen years and has been inti- 
Tnfltely conneeted -with the construc
tion  industry  for more than twiee 
th a i period. As publishing director 
of Coal A pr and Enpin/rring and 
M ininfl Jownuił he brought to the 
job a broad ttndcrstanding oi indus- 
tr ia l problems and a sympathetic 
viewpoint which soon won him a 
■nidening oircle oi iriends in  tbe 
mining fields.

H. W . Ciarkę, who sueceeds him 
as rice-president and publishing di- 
rector ot the mining group. is no 
stranger to  Coal .4 f?r, He joined the 
staff in  1921 as sales manager and 
continued in  th a i  capacitr and la ter 
also as publishing direetor un til tiie 
ia ll <w 19SS. -when be resigned to  
becojne salcs promotion manager ior 
Dit^kson A Hddy. Mr. Ciarkę re- 
turned to  McGraw-Hill in 1936 to  
head up the A tlan tic  district sal es 
nffioe oi tho company and s-jbse- 
onently was prtUDOted to  regional 
'rice-president.

Uniformity Paramount Need 
ln Stolcer Coal

U niform ity of sizing and quality  are 
foremost among the requirem ents oi in- 
dustria l stoker coal, said E. R. Kaiser, 
ass istan t fuel engineer, B ituminous Coal 
Research, Inc., B attelle Memoriał In s ti
tu te, sum marizing the results oi field 
surveys oi more than 75 steam plants. 
Speaking on the problems of industrial 
steam plants iu  the use of bituminous 
coal, a t  a dinner meeting of the Chief 
Engineers’ Club oi the Kalamazoo Yalley, 
held a t  Kalamazoo, Mich., on June  1. 
Mr. K aiser said many improvements have 
eontributed to the satisfactory operation 
oi stokers in reeent years. A needed fur- 
ther development, however, is a means of 
preventing formation of large eoke masses 
in the fuel bed.

The surveys showed th a t in plants 
burning puherized eoal the OxJ-in. size 
is m ost popular, but th a t most plants 
could use 0x |-in . satisiactorily , and th a t 
there is a trend in  th a t  direction. No 
difficulty from segregation of coal in 
handling was reported in pulverized-coal 
plants. In  some industries, approval of 
dustless treatm ent of coal is growing.

Easy handling oi the eoal and eompara- 
tive łreedom from dust were obtained 
when the m oisture content of tbe coal on 
receipt was about 4 per cent. b u t higher 
m oisture contents were no t considered 
seriously harm iul. In  plants where mills 
oi ample capacity were installed. Mr. 
K aiser reported. l itt le  stress was laid  on 
securing coal oi a high degree oi grind- 
ahility.

Personal Notes
C. R. B o t r l a x d  has been appointed 

superintendent a t  the Kopperston mine 
oi the Koppers Coal Co.. Kopperston. Wyo- 
ming Oounty, W. T a,

J o e x  BraDbtks has been prom ot ed 
from assistan t to  generał mine foreman 
oi the Isabella (Pa.) mine of the W eir
ton Coal Co. Succeeding Howard Schwene- 
braten. he assnmed his new duties on 
June 1.

Jam es W. B r t s t o w . executive rice-pres- 
ident oi the Illinois Reciprocal TTade As- 
s.v istion , w ill resign from th a t post as 
of Ju ly  1. according to  an announcement 
l y  S, J , Fowler, a member of the board. 
Mr. Bristow will leave to  become an ofi
cer oi a newly formed organization oi 
strip-m ine operators which will inresti- 
gate strip-m ine legislation,

J .  O. Britt has been made superintend
ent a t Nos. 1 and 2 mines oi th e  Milbnrn 
By-Products Coal Cfu, M ilburn. W. Va.

T). L. Brown has heen named superin- 
tendent a t Helen Nos. 5 and 9 mines oi 
the Koppers Coal Co.. Helen, W . Ta,

J . F . B fc h a N a k  bas been a p p o in te d  
ioreman a t No. 2 mine of the Milburn 
By-Products Coal Co., M ilburn. W. Ta.

G, M, Camtceon has been made iore
m an a t No. 1 mine of the M ilburn By- 
Prodncts Coal Co., 'Milburn, W. Ta.

G. MrRRAT C-CMTKrai was appointed 
coal traffic m anager oi the Baltimore & 
Ohio R.R, effectire Ju n e  S. Joining the 
company in  1916. he w as made assistant
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Ties, props and timbering treated with Du Pont Chromated 
Zinc Chloride outlast 5 repiacements of ordinary wood.

WHAT IT IS . . .
Chromated Zinc C hloride is an im proved  
w ood preservarive. It gives essentially the 
same treatment as zinc chloride with the addi
tion o f  a mordant which fixes the preserya- 
tive m ore firmly to  the w o o d  fibrę. T his  
reduces leaching and improves its usefuiness 
in wet locations.

WHflT IT DOES . . .
Timber treated with Chromated Zinc Chloride 
resists decay and is fire retarding. It is clean, 
non irritating to the skin and has no odor. 
Above ground Chromated Zinc Chloride has 
the added advantage o f  being termite repel- 
lent and readily paintable.

WHERE IT IS USED . . .
Chromated Zinc Chloride treated timber is used 
for mine ties, props, tim bering, safety doors, 
dpples, village houses and all other w ooden con
struction both under or above ground.

HOW MUCH DOES IT COST
As an example, treated ties cost approximareiy % 
more than untreated ties* They w ill last an average 
o f 15 years as compared to 21/2 years for ordinary ties.

HOW TO GET THIS TYPE OF 
TREATED TIMBER . . . . . .
This treated timber is a»-axlable through the ma- 
jority o f  treating plants serying the m ining areas.

Write for further Information about the adrantages of D u Pont Chro
mated Zinc Chloride and the location of your nearest treating plant,

Sp.ecĄu T I M B E R  T R E A T E D  W I T H . . .

CHROMATED ZINC CHLORIDE
E. I .  D U  P O N T  DE  N E M O U B S  & C O M P A N Y ,  I N C .

G R A S S E L L I  C H E M I C A L S  D E P A R T M E N T
W ilm in g io n , D e la w a r e



coal traffie manager early in 1937. Ho 
encceeds H. A. Cociiran, who hołd the 
post for the last fiftcen years and was 
eonnected w ith the B. & O. eoal traffie 
departm ent for 40 years.

P rof. William R. Chedsey, direetor of 
the Missouri Sehool of Mines and Metal- 
lurgy, Rolla, Mo., was granted the hon- 
orary degree of Doctor of Engineering 
a t  the commencement exereises of the 
Colorado Sehool of Mines, Golden, Colo., 
on May 27 for distinguished service in 
engineering education. He was graduated 
from the Colorado Scliool of Mines in 
1908, praeticed engineering for several 
years, then took up teaehing, heading the 
m ining departm ent of Pennsylvania S tate 
College for 21 years, He became direetor 
of the Missouri Sehool of Mines las t Sep- 
tember.

R. P. Cowan has been made foreman a t 
the Junior mine of the Red Jaeket Coal 
Corporation, Red Jaeket, W. Va.

C. A. Gibbons, generał manager, Sus- 
quehanna Collieries Co., is nominee for 
chairm an of the Coal Division, American 
Institu te  of M ining and M etallurgical En- 
gineers. H is nomination was presented to 
the board of direetors of the in stitu te  
on June  10.

V. R. H o rs  has been named foreman 
a t Douglas No. 5 mine of the Douglas 
Coal Co., Fireco, W. Va.

George Hose has been appointed super- 
intendent a t Barbour mine of the George 
Annese Coal Co., Flemington, W. Va.

D. R. I ttier has been made foreman 
a t Sked No. 2 mine of the Sked Coal 
Co., Lanark, W. Va.

A. B. J essup, consulting engineer, Seran- 
ton, Pa., and L. E. Yoitng, vice-president 
in charge of operations, P ittsburgh Coal 
Co., have been nominated for direetors 
of the American In s titu te  of Mining and 
M etallurgical Engineers.

O. J . Meadows has been named fore
man a t No. 2 mine of the Lorado Coal 
Mining Co., Lorado, W. Va.

Horace Moses, generał manager, Gal- 
lup American Coal Co„ Gamerco, N. M., 
lias been named to sueceed the la te  R. B. 
Tempcst as generał manager of the Cliino 
un it of tiie Kennecott Copper Cor])oration. 
Mr. Moses formerly was an ollicial a t 
Cliino mines.

A. L. Owens has been appointed super- 
intendent at. Thurken mine of the Im 
perial New River Coal Co., Winona, W. Va.

Paul II. Price, S tate  Geologist of West 
V irginia and associate professor of geól- 
ogy, has been advaneed to professor and 
liead of the departm ent of geology.

Henry Pricjiard has been made fore
man a t No. 5 mine of the Raleigli-Wyom- 
ing Mining Co., Edwight, W. Va.

J . W. RiChardSON has been named 
foreman a t Dubree No. 4 mine of the 
M aryland New River Coal Co., N uttall- 
burg, W. Va.

Howard Schwenebraten, formerly mine 
foreman a t t h e  I s a b e l l a  (P a.) mine of 
the W eirton Coal Co„ has accepted a  sim
ilar position a t  the Nanty-Glo (Pa.) 
mine of the Heisley Coal Co., effeethe 
June 1.

Den.MS Seaboi.t has been appointed

meeting. Homer H. Harris, vice-presi- 
dent, Hayden Coal Corporation, was made 
vice-president, and F. O. Sandstrom was 
renamed secretary, treasurer and traffie 
manager.

V

Ten Killed, Five Injured 
In Hard-Coal Blasł

Ten mine workers were killed and fivc 
others were seriously injured in an ex- 
plosion on June 2 in the B utler colliery, 
operated by the Volpe Coal Co. in P itts- 
ton Townsliip, Lu żerne County, Pa. Six- 
teen men were a t work in the lowest level 
of tho Red Ash bed when the b last took 
place, and only one got out safely. The 
mine was leased by the P itts ton  Co. early 
in May to Alexander Volpe, who operates 
a string  of independent collieries.

M. J . Kosik, president, D istric t 1, 
U nited Mine W orkers, stated  th a t  an in- 
vestigation into the disaster had been 
started  and th a t  union representatives 
are cooperating w ith the S tate  D epart
ment of Mines and Mining and the U. S. 
Bureau of Mines in determ ining its  cause. 
Governor Earle appointed an investigating 
commission consisting of S ta te  Senator 
Leo C. Mundy, A ttorney General Guy K. 
Bard and Secretary of Mines Mieliael 
H artneady to make an extensive probe 
of mine safety regulations.

♦
♦

To Start 100 Modern Homes 
A t  New Koppers Mine

A contract for construction of the first 
100 homes a t  Kopperston, W. Va., a  gar- 
den-home yillage being built by the 
Koppers Coal Co. for workers near the 
site of its new mine in Wyoming County, 
has been awarded to R. H. H am ill Co., 
H untington, W. Va. The residences, whicli 
will be ready for oecupancy late th is suni- 
mer, include 00 four-room structures 
24x32 ft. and 40 five-room houses 24x40 
ft., each on a lo t 40x100 ft. Each also 
will have a fully eąuipped modern bath- 
room and a  u tility  room. There w ill be 
twelve varieties of architecture to  avoid 
the monotony of identieal dwellings, some

C .  A . G ibbons

foreman a t  Thurken mine of the Im 
perial New River Coal Co., Winona, W. 
Va.

B enjam in W. Snodcrass, president of 
the Moffat Coal Co., with offices in Den- 
ver and operating in R outt County, lias 
announced his eamlidaey for the R e p u b -  

lican nomination for Governor of Colo
rado.

J ohn Wells has been named foreman 
a t  the W harton Mine of the Koppers Coal 
Co., W harton, W. Va.v

Harry LaViers, vice-president, North- 
E ast Coal Co., was reeleeted president of 
the Big Sandy-Elkhorn Coal Operators’ 
Association a t its  annual meeting on 
June 10 a t Ashland, Ky. L. C. Campbell, 
assistan t to the vice-president, Koppers 
Coal Co., was made vice-president; S. B. 
Hosmer, president, Elkliorn Collieries 
Corporation, was reeleeted treasurer, and
H. S. HomaN was renamed secretary.

Ł. C. Wiiite, viee-president, St. Louis, 
Rocky M ountain & Pacific Co., was elected 
president of the Colorado & New Mexico 
Coal Operators’ Association a t  its  annual

O ne of the new four-room dwellings to be built at Kopperston
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•  W h ether it  is  slope h oisting h ea v y  trains oij, ćoal from a 

m ine or doing an y  one o f  the thousand  other thitójs im posed  

upon  i t —T R U -L A Y  P reform ed hauls its  load  a^ on g  w ay. 

L ong con tinu ed , uninterrupted  service is  characten stic  of  

T R U -L A Y  P reform ed. T R U -L A Y  ropes are su periof/fecause  

th e y  h ave been  preform ed. B eing preform ed every  

every  strand in  T R U -L A Y  is free o f tension, relaxed, 

to  bend and w ork as it  should. B eing preform ed T R  

ropes h ave remarlcable resistance to  fatigue; th e y  resist 

ing, w hipp ing and rotating in sheave grooves. And  

la st  nor least T R U -L A Y  P reform ed ropes are safe ropes 

handle. Send for com p lete details.

AMERICAN CABLE D M SIO N  
A M E R IC A N  C H A IN  & CABLE C O M P A N Y , Inc.

W ILKES-BARRE, P E N N SY LV A N IA

Disłricł Offices: Atlanta, Chicago, Detroit,Denver,Los Angeles,
New York, Philadelphia, Pittsburgh, Houston, San Francisco

• # 1
w

o:m r

A FEW OF THE 137 

AMERICAN CHAIN & CABLE 

INDUSTRIAL PRODUCTS

A M E R IC A N  C H A IN  D IY IS IO N
( D O M IN IO N  C H A IN  C O M P A N Y ,  Ltd., in C o n a d o )  

W eed  Tire Chains • W elded  and Weidless 
Chain • M alleab ie  Casłings 

Acco-Morrow Lubricators 

A M E R IC A N  CABLE D !V IS IO N  
Tru-Lay Preformed W ire  Rope • Tru-Loc Proc- 
essed Fittings • Crescent Brand W ire Rope 
Tru-Stop Brakes • Tru-Level O il Controllers 

A N D R E W  C. C A M PB ELL  D IV IS IO N  
Abrasive Cutting Machines • Floformers 
Special Machinery • N ibbling Machines 

FO RD C H A IN  B Ł O C K  D IV IS IO N  
Chain Hoists • Trolieys 

H IG H L A N D  IR O N  &  STEEL D IY IS IO N  
W rought Iron Bars and Shapes 

M A N LE Y  M A N U F A C T U R IN G  D IY IS IO N  
Automotive Service Station Eąuipment 

O W E N  SILENT S P R IN G  C O M P A N Y ,  Inc. 
Owen Cushion and Mattress Spring Centers 

P A G E  STEEL A N D  W IR E  D IV IS IO N  
Page Fence • W ire and Rod Products 

Traffie Tape • W eld ing W ire  

R E A D IN G -P R A T T  &  C A D Y  D IY IS IO N  
Valves • Electric Steel Fittings 

R E A D IN G  STEEL C A S T IN G  D IY IS iO N  
Steel Castings, Rough or Machined  

Raiiroad Specialties 

W R IG H T  M A N U F A C T U R IN G  D IV IS IO N  
Chain Hoists • Electric Hoists and Cranes

A L L  A M E R I C A N  C A B L E  D I V I S IO N  R O P E S  M A D E  O F  IM P R O V E D  P L O W  ST EEL  A R E  ID E N T IF IE D  B Y  T H E  E M E R A L D  S T R A N D
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Safety and Lighting Vie With Coals Futurę 
As Indiana Mining Institute Topics

having wood siding and others asbestos- 
shingle siding. There also w ill be a num
ber of eolor scliemes to provide variety.

Each liouse will bc heated by a coal- 
fired liot-air furnace installed in  the util- 
ity  room on the first floor, and the fur- 
naces will be equipped witli electrically 
driven fans for foree-draft circulation of 
air. The company will build a central 
supply system w ith w ater piped to the 
houses. A sewage-disposal system also 
will be provided. Faeing the 20 -ft. main 
street paralleling Toney Fork Creek, there 
will be a 5-ft. paved sidewalk and a grass 
plot 15 ft. wide between the lot line and 
the street.

Cominenting on the enterprise, J . P. 
W illiams, president of the Koppers Coal 
Co., said : “The present sta te  of the coal 
industry liardly w arran ts such an expendi- 
ture as we are now making, bu t we are 
starting  this new community and mine 
because we have faith  in tiie futurę of 
the industry and in the fu turę of the 
iiation. By building a t  th is time, we are 
proyiding added employment in W est Vir- 
ginia and helping to  dem onstrate the idea 
tlia t progressive action now is the stim- 
ulus whieh will lift all business and indus
try  out of the present situaton.

♦

Plan Carbonized-Fuel Plant 
In Southern Illinois

Erection of a  million dollar p lan t near 
E ast St. Louis. 111., to convert Southern 
Illinois bituminous eoal into a smokeless 
fuel resembling coke is planned by a firm 
to be known as the Midwest Smokeless 
Fuel Corporation, according to an an-
nouncement by Smith. Moore & Co., in 
vestmcnt brokers, representing the in-
corporators. The p lant will be erected on 
a 20-acre site between E ast S t. Louis and 
Belleville, operation to s ta r t by the end 
of the year.

Funds for the venture have been ob- 
tained by sale of stock in addition to com- 
mitm ent for a bank loan in conjunetion 
w ith the Reconstruction Finance Corpora
tion. The loan will be secured by a mort-
gnge on the p lant and equipment, The
ownership. it is said. will bc substantially 
the same as th a t of the R adiant Fuel Cor
poration, W est Frankfort, 111., which has 
been producing for some tim e a fuel known 
as Carbonite (Coal Age, November, 1934, 
p. 421). The new organization, however, 
will supplenient, ra ther than compete with, 
the Radiant company.

The new plant, is to have a coal waslier 
and twenty Curran-Knowles ovens, and 
will have a capacity of 75,000 tons of car- 
bonized fuel annually reąuiring about
118.000 tons of eoal. Byproducts will in- 
clude about 1 ,000,000  cu.ft. of munufao- 
tured gas daily and about 1,500,000 gal. 
of ta r  annually. M. D. Curran, one of 
those for wliom the ovens were named. is 
president of the R adiant organization.

Permissible Plate Issued

The following approral of permissible 
eąuipment was issued by the U. S. Bureau 
of Mines in May:

Sullivan Maehinery Co.: Type 8 -A track- 
mounted mining machinę; 50-hp. motor. 
220-44C rolts. a.c.: Approvals 345 and 
345A; May 25.

FACTORS affecting the safety and ef- 
ficiency of mine employees and the 

fu turę of coal were the tliemes of the 1938 
summer meeting of tiie Indiana Coal Min
ing Institu te , held June 4 a t  the Hotel 
McCurdy, Evansville, Ind. C. A. Herbert, 
supervising engineer, Vincennes Station, 
U. S. Bureau of Mines, and president of 
the institu te , presided. A fter hearing dis- 
cussions of safety principles and mine 
lighting, delegates approved a  suggestion 
by Wesley H arris, president, Bieknell Coal 
Co., for the appointm ent of a committee 
to study the feasibility of inaugurating a  
tra in ing  program to in struct coal-mining 
persomiel in handling present-day cquip- 
inent and production problems. Assist- 
ance in th is task  was offered by A. E. 
Schoettler, D epartm ent of Vocational Edu- 
cation, Indiana S tate  Teachers’ College, 
who outlined programs adopted in other 
S tates and territo ries and discussed the 
qucstion of yocational train ing in generał. 
Members of the committee are : Harvey 
C artw right, commissioner, Indiana Coal 
Operators’ Association, and institu te  sec
re ta ry ; Ed Rogers, S tate mine inspector; 
P. L. Donie, vice-president, L ittle  Betty 
M ining Corporation; and Messrs. H arris 
and Herbert.

“The real reason we strive to prevent 
accidents is because of our in terest in our 
fellow men,” declared H. A. Treadwell, 
generał superintendent, Chicago, Wilming- 
ton & Franklin  Coal Co., Benton, 111., *n 
an analysis of the mine oflicials’ p a rt in 
accident prevention. A second reason is 
a financial one. Referring to Bureau of 
Mines Inform ation Circular 0890, Mr. 
Treadwell pointed to a profit m argin of 
8.65c. per ton  in Illinois with a compensa
tion insurance cost of 4.83c.; Indiana, 7.82 
and 4.79c. per ton, respectively; Ohio, 5.53

They Said

A cc id e n t cost is the most unpopu- 
la r figura on the cost sheet. It rep- 
resents the degree of inefficiency in 
managem ent.— H . A . Treadw ell.

A  safe foreman makes a safe worlc- 
man.— J .  S . Anderson.

It  seems that during the past ten 
years the world has become light 
conscious to a considerable extent, 
due la rgely to the rapid development 
of new and more efficient lighting 
equipm ent and the realiiation  that 
b etter lighting w ill increase the cap ac
ity , com fort and health of the worker 
to a very marked extent.— Graham  
Bright,

Underground illumination still needs 
to be im proved and I hope that sup- 
plem entary lighting systems w ill be 
worlted out.— David Ingle, J r .

The coal industry must seelc to 
increase the efficiency of coal as a 
fuel so that it  w ill continue to be 
more econom ical than oil and natural 
gas.— A . C .  F ie ldner.

and 8.G4c.; and W est V irginia, G.20 and 
3.88e.

“These were the only four States east 
o f . the Mississippi River th a t operated a t 
a profit in the period in question [A pril 1,
1934-Jan. 31, 1935], Of the eiglit re- 
maining S tates included in th is study, six 
would have been in the  black instead of 
•the red had they eliminated the cost of 
compensation insurance through the elimi- 
nation of accidents. This shows the v ita l 
importance of compensation cost in the 
industry,” even though it  does not include 
the much higlier indirect costs growing 
out of injuries.

“ Accidents are preventable. As the 
accident cost goes down, so does the cost 
of production. This is no t tlieory; i t  is 
the actual esperience of a number of 
mining companies. Accident prevention 
is only operating a mine in a safe manner. 
Accident prevention is good mining prac- 
tice. I t  means keeping equipment in  good 
operating condition; keeping working 
plaees in good condition; and keeping 
track in good condition so th a t dcrail- 
ments cannot occur. Accident prevention 
means the proper placement of employees 
— the riglit man for the righ t job.” The 
ability  of a boss to  inake the proper 
selection is an im portant factor in a 
safety program.

M ental A ttitu d e  A ll-lm portant

“Safety guards and safety devices should 
be used where possible. However, if these 
devices were all successful we would save 
only about 10 per cent of the average 
accident cost. N inety per cent of the 
direct cost of accidents is the resu lt of 
the m ental a ttitu d e  of both boss and 
worker tow ard safety. We m ust wake 
the desire for safety if we are to  be 
successful.”

Safety m ust s ta r t  w ith the bosses, Mr. 
Treadwell contended, and these bosses 
should be leaders w ith the ability  to teaeh 
the men under them. Furtliermore, the 
bosses m ust be backed by the operating 
management. Then the cooperation of the 
workers m ust be obtained, and one of the 
best ways of doing th is “ is through educa- 
tion, efficient supervision and ju s t 
discipline.”

A simple set of safety rules is an essen- 
tia l factor in any safety program. Both 
injuries and serious accidents in which 
no injuries are incurred should bc 
thoroughly investigated, the la tte r with 
the idea th a t a  reeurrence may result in 
an in ju ry  in the futurę. Adequate records 
are imperative, and these should include 
the standing of each boss. Rcgular ex- 
change of inform ation by all the mines in 
a field is an extremely helpful step, and 
should be supplemented by rcgular mcet- 
ings of the mine supervisory force at 
each operation.

Mine oflicials, contended J . S. Anderson, 
superintendent, Saxton Coal M ining Co., 
Terre Haute, Ind., 110 longer are con- 
eerned solely w ith getting  out as much 
coal as possible regardless of other con- 
siderations. They now are persons who 
understand and can tra in  the men under 
them in safe and efficient methods of 
working. To do this they make i t  their
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The Shell engineer gave this 
mine's personnel a schooling 
in proper lubrication

T H E  Cahaba R ed  A sh Coal C o., In c., o f  
Birm ingham , A labam a, operates its  m ine in  

single u nits . . . where th e failure o f  an y  p art o f  
a u n it w ould result in  great expense and loss o f  
production.

E xperiencing d ifficulty in lubricating their  
eąu ip m ent due to  large am ounts o f  w ater and  
rock dust, M r. Z. G. E lm ore called  a Shell 
engineer in  to  su rvey  th e com p any’s entire lu 
brication  problem .

A fter a com plete check-up, th e Shell engineer 
recom m ended th e proper Shell C oal-M ine Lubri-

cants for each particular job. B u t he w ent further 
— his stud y o f their problem  had convinced  him  
that m uch o f the difficulty was due to  im proper 
handling and application o f  the lubricants. So  
h e  took th e m in e  p e r s o n n e l to sch o o lf

R ight on the spot, th is Shell engineer conducted  
a short course in correct lubrication m ethods . . . 
showed the m iners how  each lubrieant should  be 
handled and stored . . .  how  it should  be applied to  
each m achinę to  keep operation safe and efficient.

As a result o f th is Shell m an ’s enterprise, th e  
Cahaba R ed A sh Coal C om pany is now  operating  
w ith greater assurance against lubrication failure 
and at a red u ce d  co st p e r  ton o f  co a l p ro d u ce d .

This case h istory from th e Shell files again  
dem onstrates w hat Shell experience plus Shell 
products can do to  the bogey  o f  “ lubrication  
failure.” W hatever your particular problem — 
cali on Shell. S im ply write or phone your nearest 
Shell office.
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business to kiiow their local eonditions 
and tlie facilities they have to  work with, 
including maehinery, transportation  equip- 
ment, power systems, water, gas, roof, 
timbering, etc. The present-day official 
“knows how to protect his men not by 
words ot cęnsure or reprim and bu t by 
actual dcmonstration of methods of ayoid- 
ing danger, and thus is able to convince 
his charge tlia t he himself is w hat he 
w ants the other fellow to  be.” R ating 
bosses on the basis of tlieir in jury  records 
was urged by 1'. M. Schull, Binkley 
M ining Co., Terre Haute.

“The only sure system of providing the 
m iner w ith adequate, dependable and safe 
illum ination is by means of the electric 
cap lamp,” declarcd Graham Bright, elec
trica l engineer, Minc Safety Appliances 
Co., P ittsburgh, Pa., “as th is lamp is not 
dependent 011 an outside souree of power 
and will give the miner ample and safe 
light a t all tirnes when he is underground.” 
Mr. B right supplemented his rem arks on 
“Safe Underground Lighting” w ith a 1110- 
tion picture 011 tlie use of electric cap 
lamps.

Better Underground Lighting

“Accurate illum ination measurenients 
ean be made readily on tlie electric cap 
lamp, and tlie headpiece of this lamp has 
been very carefully designed to  give the 
miner the best use of all of the light 
given out by the bulb. The headpiece and 
refiector are designed so th a t  all of tlie 
light is thrown out in an angle of 130 deg., 
which is considered the maximum angle 
th a t a  person can deteet light w ithout 
tu rn ing  his head. I t  has been found, 
howeyer, th a t the light eontained in a 
to ta l angle of 40 to  60 deg. is all th a t a 
person uses, but the ligh t in the outer 
angles up to 130 dog. gives a person a 
sense of security, sińce he is made con- 
scious of any dangerous condition th a t 
might arise in these outer zones. I t  also 
is found to  be very much less fatiguing to 
the eyes than  if there is 110 light or very 
little  illum ination in the outer fields of 
yision. For the abovc reasons, the refiector 
in the headpiece of the electric cap lamp 
has been designed so tlint 05 per cent of 
the to ta l light is given out in the angle 
of 60 deg.”

Tests made by the Electrical Testing 
Laboratories to  determine the light output 
of carbide lamps were summarized by Mr. 
Bright, who pointed out th a t these irnes- 
tigations showed th a t the refiector on 
the average Carbide lamp remains in good 
condition for only a very short time, which 
means th a t  for practically the entire lamp 
life “all useful light eomes direct from 
the (lanie, which is continually changing 
in length. I t  was found th a t the condi
tion of the refiector had eonsiderably more 
influence 011 the distribution of the light 
w ithin the angle of g reatest usefulness 
to the wearer than  the length of the 
flame.”

Average earbide-lamp flame was found 
to  be practically 1 in. L ight output in 
the 0- to  05-deg. angle was found to be 
46 per cent. as compared w ith 100 per 
cent for the electric lamp (65 deg. on each 
side of the center line. or a to tal of 130 
deg.). In the case of the Carbide lamp, 
only 10 per cent of the to tal ligh t from 
the average lamp was given out in the 
working angle of 0 to 30 deg.; compared 
w ith 48 per cent in the ease of the electric 
lamp. Sis.iiming up. said Mr. Bright, the 
eleetrie lamp, in addition to  decreasing

eyestrain by proyiding a  steadier light, 
gives 3.3 times as much light in the to ta l 
angle of 0 to 65 deg. and seven times as 
much in the 0- to  30-deg. zone.

The electric lamp, stated David Ingle, 
J r ., superintendent, Buckskin Coal Cor
poration, while more eflieient than  the 
Carbide lamp, still does not provide suf- 
fieient light. Consequently, in his opinion, 
supplem entary lighting should be worked 
out. In  the case of loading and cutting 
machines, for example, one or two lights 
placed so th a t they would sliine against 
the roof and the  bottom probably might 
be found advantageous.

The technical session ended w ith the 
showing of a  motion picture on the 
construction of the Golden Gate bridge by 
the Betlilehem Steel Co. A t the evening 
banquet, w ith A. U. Miller, U. S. Bureau 
of Mines, Vincennes, Ind., as toastm aster, 
A. C. Fieldncr, chief of the technologio 
branch, U. S. Bureau of Mines, W ashing
ton, 1). C., reviewed the fu turę in the 
fuels field. Prefacing his conclusions w ith 
a detailed review of the p a rt which coal 
and competitive fuels liave played in the 
the energy m arkets of the United States, 
Dr. Fieldner expressed the opinion th a t  
any  furtlier decline in the use of bitumi- 
nous coal is unlikely. The fu turę of 
anthracite, however, is somewhat dubious.

Coal will continue as the principal fuel 
for publie-utility and major industrial- 
power uses, and w ith an inereasing de- 
mand for energy and a decrease in tlie 
output of residual fuel oil a trend toward 
inereased coal consumption should be 
noticeable in ten to  fifteen years. Use 
of smokelcss types of fuel will continue 
to grow, and in th is connection 110 sub- 
s titu te  for carbonization has yet been 
found.

The convenienee and autom atic features 
of oil and gas w ill result in these fuels 
eontinuing in favor but stokers eyentually 
will give more economical autom atic 
service. B ut how the low-income groups 
will get a  smokeless fuel is a  question 
whieli eventually may be solved by the 
g ran ting  of subsidies to plants by munici- 
palitics. Coal. howeyer, because of its

Mechanical Stoker Sales 
Continue Advance

Sales of mechanical stokers in 
A pril las t totaled 4,141 units, ac
cording to  statistics furnished the 
U. S. Bureau of the Census by 112 
m anufacturers (Class 1, 53; Class
2 . 28; Class 3, 29; Class 4, 20; 
Class 5, 12). This compares w ith 
sales of 3,882 un its  in the pre- 
ceding month (the figurę given on 
page 92 of Coal Age las t month was 
a typographical error) and 6,082 in 
A pril, 1937. Sales by classes in 
A pril las t were: residential (under 
61 lb. of coal per hour), 3.738 
(bitum inous, 3,379; anthracite, 359) ; 
smali apartm ent-house and smali 
commercial heating jobs (61 to 100 
lb. per h ou r), ISO; apartment-house 
and generał smali commercial lieat- 
ing jobs (101 to 300 lb. per hour), 
117; large commercial and smali 
high-pressure steam plants (301 to
1.200 lb. per h o u r), (50; high-pres
sure industria l steam plants (more 
than  1,200 lb. per hour), 46.

low cost, w ill continue as the principal 
fuel in th is income group. In the rail- 
road field, diesel equipment will con
tinue to gain a t  coal’s expense for the 
present, although it  soon may expect com- 
petition from new steam motive equip- 
ment now in the process of deyelopment. In 
the marinę field, oil will continue to  inerease 
because of its  form and other bunkering 
and utilization  advantagcs. As yet, be
cause of cost, United States production of 
liquid fuels for internal-combustion en- 
gines from coal is largely experimcntal, 
although as soon as the crude-oil supply 
begins to  diminish new próeesscs will eonie 
into the picture to supplcinent it.

Smoke-Prevention Group 
To Coordinate Efforts

Attended by more than  200 representa- 
tives of associations and eompanies in- 
terested in smoke problems, the 32d 
annual convention of the Smoke Preven- 
tion Association, held May 17-20 a t  Nash- 
ville, Tenn., was one of tlie most succes- 
ful in the h istory  of the organization. 
Proposals were made a t  a  conference of 
a ir inspectors and members of the stand
ards committee of the association w ith 
representatives of the coal and coal-equip- 
ment industrics to coordinate and consoli- 
date the work of many groups in an  eflort 
to determine more effectiyely a  method to 
establisli standards goyerning installation 
of equipmcnt, the equipment itself, and 
proper and reasonable definitions of w hat 
constitutes a  public nuisance in so far as 
smoke abatem ent is concerned.

liepresentatiyes of yarious industries 
a t the conference were: E. C. Webb, chief 
engineer, Iron Firem an Mfg. Co., and a 
member of tlie engineering committee of 
the Stoker M anufacturers’ Association, for 
the small-stoker industry ; C. E. Bronson, 
chief engineer, Kewanee Boiler Corpora
tion, for the Steel H eating Boiler In s titu tc  
and Sectional Committee B-50 under the 
American S tandards Association; A. R. 
Mumford, New York Steam Corporation, 
for the A.S.M.E. Fuels Diyision; W illiam 
Sparrow, Babcock & Wilcox Co., for the 
American Boiler M anufacturers’ Assoeia- 
tion ; and Marc G. Bluth, for the N ational 
Coal Association and the Committee of 
Ten—Coal and H eating Industries.

The standards committee was cnlarged 
to include representatives of organizations 
and industries having a y ital in terest in 
the smoke-abatement problem. T11 an effort 
to elim inate duplication of wrork on stand
ards goyerning equipment installation, 
smoke ordinanccs and other y ita l faetors 
a procedure was developcd which will cali 
upon engineering societies, national asso
ciations of equipment m anufacturers, and 
representatives of yarious coal associations 
to engage in a series of conferences with 
the standards committee of the associa
tion for the purpose of centralizing activ- 
ities and to proyide im petus to  the 
moyement on standardization in itiated  by 
smoke inspectors. Tentative standards 
already proposed incorporate practically 
every phase of the air-pollution problem 
and go into such m atters as furnace di- 
mensions, boiler ratings, measurenients of 
smoke density and fly ash, and standard
ization of smoke-abatement ordinances and 
regulations.

W illiam  C. Culbert, chief smoke inspec-
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tor of Nasłwille, was reeleeted president 
of the association; Stanley C. Iliggins, 
secretary, New River Coal Operators’ Asso
ciation, was made first vice-president; 
H arry  Carlson, fuel inspector, Nickel 
P late R.R., second vice-president; and 
Frank  A. Cliambers, Chicago smoke in
spector, was reeleeted secretary-treasurer. 
W. E. E. Koepler, secretary, Poeahontas 
Operators’ Association, who served as first 
vice-president for several years, was 
named chairman of the public service 
committee.

Form W est Kentucky Institute
The W estern K entucky Mining In s ti

tu te  was organized on June 7 a t  a  meeting 
lield a t  Madisonville, Ky., a t  which John 
F. Daniel, chief of the S tate  Division of 
Mines and M inerals, presided. The or- 
ganization will hołd meetings on the last 
Tuesday in each month, a t which safety 
and operating problems will be diseussed. 
A t the in itial meeting these offieers were 
elected: president, W. A. Yinson, super
intendent, H art Coal Corporation; first 
vice-president, Ray Cobb, mine superin
tendent, W est Kentucky Coal Co.; second 
rice-prcsident, Jam es Ruckman, Ruckman 
Coal Co.; tliird  vice-president, Bradley 
Sparks, foreman, Graham Coal Co.; sec- 
retary , Lindsey Cobb, mine inspector, 
E arlington; and treasurer, C. W. Maloney, 
Newcoal Corporation.

Obiłuary
Frank E. T ap lin , 02 , aetive for many 

years as a  coal and railroad financier, 
died June 7 in Cleveland of a cerebral 
hemorrhage. Tiie chairm an of the Nortli 
American Coal Corporation started  his 
business career as an office boy for the 
late John ' D. Rockefeller, became a  sales- 
man for the S tandard  Oil Co. in 1892, 
later a salesman for the P ittsburgh Coal 
Co., and in 1901 was made sales manager 
for the Youghiogheny & Ohio Coal Co. 
A t the tim e of his death he was chairman 
of the board of the P ittsburgh Terminal 
Coal Corporation and president of the 
Powliatan M ining Co., C. H. Mead Coal 
Co. and Red P a rro t Coal Co. At one time 
he also was president of the Standard 
Island Creek Coal Co.

E. L. Berger, 54, generał superintendent 
of the Bell & Zoller Coal & M ining Co. 
oprations a t  Zeigler. 111., died suddenly 
May 27. He was stricken while participat- 
ing in llie opening eeremonies a t  the new 
Zeigler community house. A graduate of 
the Sehool of M ining Engineering of Ohio 
State University, his connection with the 
coal industry  began in S t. Charles, Mich. 
In 1912, however, he formed a mining en
gineering firm w ith a schoolmate in South
ern Illinois. Seyeral years la ter he joined 
the Bell & Zoller Coal & M ining Co., 
working both a t  Centralia and Vincennes, 
Ind., a t first, but twenty years ago he 
was transferred  to  Zeigler.

Samuel N. N ielsox Cowley, 54, super
intendent a t  the Castle Gate mine of the 
Utah Fuel Co., Castle Gate, U tah, died 
early last mouth a t a Salt Lake City hos- 
pital after an illness of several months. 
He had been superintendent a t  the com- 
pany’s Sunnyside mine un til las t autumn, 
when he was transferred to  the Castle

"Heres the new
coal washing 
table which 
attracted such 
wide-spread 
attention 
at the
Coal Show!'

EM IL  D EISTER , SR . 
President Deister M achinę C o .

THE NEW DEISTER PLAT-O 
COAL WASHING TABLE . . .

Cleans much larger tonnages, effecting a marked saving in łhe space  
now required for fhis work. 

New confour o f łhe deck surface; new system of riffling; more effective 
differential action of the Plat-O Headm otion enables this table to 
handle much larger tonnages per unit of occupied floor space.

5/
You were unable 
ło atłend łhe show, 
wrife for  co mplełe  
dełails łoday.

COAL WASHING
TABLE

To twenty-six years of constant ex- 
perimentation and engineering de- 
velopment goes the credit for such 
an amazing improvement in operat
ing efficiency. The Deister Machinę  
Com pany, specialists in the field 
sińce 1912, invites your inquiries with 
the firm conviction that under your 
own particular operating eonditions 
an installation of one or more units 
will prove an extremely profitable 
inyestment.

DEISTER MACHINĘ COMPANY
1933 Ł  WAYNE STKSI S g W S Z S S ? -  ' 0RI W t,K ! '

EM IL DEISTER, SR., Pres, • I. P* DEISTER, V.Pres. • EM IL DEISTER. JR.t Secy.Treas.

Manufacturers of PLAT-O Coal Washing Tables. PLAT-O Ore Concentrating Tobles, Heovy Outy 
PLAT-O Yibrating Screens, Deister. Compound Fannel Classifiers.
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Water With Air From Four Balanced Fans 
Used to Fight Von Storch Mine Fire

Oato operation. Ho had been in the cm- 
pipy of Uiu company for 20  years.

II. II. K a u . a w a y ,  08 , Huperintondent of
I lolnluy Nu. .1 mine of tho Ileisley Coal 
Co., Nanty-Glo, Pa., diod on Juno 8 .

M a iu h o n  T, I) a v ih , Sn., (10, formerly a 
well-known producer in the Knnawlin re
gion, died Juno 11 a t his homo a t  Pence 
Sprlngs, W'. Va. IIo was one of the or- 
gnnlzera of tlie Cahin Creek Consolidated 
Conl Co., whieh ho direeted from 1000 to 
10111, a fter whieh he rotlred,

CiiAltua K. Cii.oMAN, 08, formerly pur- 
ehnsing agent and aswlstant to tho man
ager of tlie Suaąuohanna Coliieries Co., 
diod May ł!0 at his homo in Wilkes-Barro, 
l*a. Ile had been ussooiated with tho 
company and ils pfedeoessors for 50 years, 
re ttring  iu 11)30 because of ill-health.

New Preparation Facilities
K ik  H o rn  ( ' o u .  C o r p o r a t io n ,  M in e  28, 

Wayland, Ky.: eontraet closed with Jef- 
froy Mfg. Co, for washery addition to 
e\i» ting  plant, inetuding a three-eorapart- 
łuent Jotlrey Haum jig  w ith dewatering 
screens, eonyeyiug eąuipment, and water- 
olarilloation t a n k ;  eapaeity, 300 tons per 
hour of 0x t\-in , eoal,

M e m r  Coal Co.. Taylor collierw Tay
lor, Pa. • eontraet closed w ith Menzies 
Sepwrator Co. for one 10-ft. Menzies eone 
separator to elean stoye coal; feed eapae
ity, 110 tons per hour. Represents an 
addition to existing eąuipment.

Kw» J aokct Coai. Corporation, Keen 
Mouutain mine, Keen Mountaiu, V a.: 
eontraet closed with JetTrey Mfg. Co. for 
washery addition to existing plant, in- 
cluding a two-eouapwrtment JetTrey Baum 
jig  w ith eonyeyiug eąuipment and dewater- 
ing screens, and with sludge tank ; eapae
ity, 170 tons per hour of SxĄ-in. coal.

Rin(h:ou> Coai. Co.. Timblin, Ta.: eon- 
trae t closed w ith American, Coal Cleaning 
Corporation for pneumatie coal-eleaniug 
plant, including crushing, pieking and 
loading facilities w ith eapaeity of 130 
tons per hour of mine-run; eąuipment in- 
etudes two American new type "Twin- 
IV \"  separator* w ith American metallie 
dust-w lleethig system ; cleaning capacity, 
120 tons per hour of 0x3-in. eoal; also 
four American anti-gravitv  screens to 
se para te the eleaned product in to  th e  
commercial sizes; conw ying eąuipmeut 
a ad structure- furuished bv Fairutont M a
ch inery Co.; to  be eompleted about Aug. 
U

S t k y k n s  C oał Co.. Trevorton. P a .: w e -  

trae t closed w ith W ilmot Kngiueeriug Co. 
for oounplete breaker to  prepare eoal from 
the Mouhon Bsu»k, eąuipment to  iuclude 
aU eonv eyor snachinery. siziug screens. 
erusher rolls, W ihnot jig  for stove and 
nut and Hydrocators for pea down to and 
including Kos. 4 and 5  buekwheat -. capac
ity, lół> tons of feed per hour. To be 
eompleted and iu operation by Sep:. 13.

Sv !'» :ms A s m « i n t  C».vŁ Mining Co.. 
PeekyiUe, I V ;  eontraet closed with the 
Chance Coal Cleaaer for one l i - t t .  Chanee 
cone- and au \ilia ry  eąuipment for -nstal- 
U tiou iu breaker :iow under construction. 
The- co m o  wili ciean all sizes from buek- 
wbeat up a t a  ra te  of lt?3 tons ot feed per 
hour. Insta lla tiou  of the eone and cou- 
struccion of the bneaker are seheduied for 
Ju ly  cen-pletton.

FIRE a t  the Von Storch mine of the 
ren u  A nthracite Coliieries Co., which 

threutened all the coliieries in tlie yicinity 
and tho city  of Scranton ahove them, was 
roccntly extinguished by the United elTorts 
of thoso companies which were in fcar 
uf being injured by its  spread, said P. II. 
l)eyer, assisfant to  the generał manager, 
Glon Aldon Coal Co., a t  the annual spring 
meeting of tho A nthracite Scction, 
A.T.M.K., May 21, a t  the Hazleton Country 
Club, Hazleton, Pa., w ith R. Y. Williams, 
consulting engineer, Pottsyille, Pa., in the 
ehair.

Von Storch eolliery is on the bank of 
the Laekawnnna River and under the 
Providence or N orthern scction of Scran- 
ton. Fali of a charged trolley wire ap- 
parently ca used the grounding of an 
electric current somewliere between the 
12J-deg. slope and the shnft, enusing a  
tire to  break ou t in the mine. The slope 
gives access to  eight beds and estends a t  
the surface to  tlie head of the Yon Storeli 
breaker. The fire, whieh deyeloped in the 
workings of tlie Fourteen-Foot bed, here
8 to 0 ft. thick, the fifth senm from the 
surface and under a eoyer of 300 ft., was 
fauned by a current of a ir which passed 
down the slo]H> to the workings and 
thenco to  the shaft. Only a skeleton force 
of men was employed, and these were 
engaged in pumping and maintenance. 
W hen smoke began to pour from the shaft, 
an attem pt was made to  load out falls
12 ft. high which already blocked the 
way to  the tire.

Because the Penn A nthracite company 
was not eąuipped to  fight the fire and the 
Federal Govenunent would not do so be
cause i t  was ou private property, seyeral 
eomi^anies owning the surrounding proper- 
ties met and uudertook its  estinguishment. 
Operations were plaeed in charge of Mr. 
Dever. Use of the shaft as a means of 
approaeh had become definitely undesir- 
able, if not impossible. as the tem perature 
a t th a t  point had reached ISO to 200 
deg. F. and the pereeutage of carbon 
moncedde H  to  2 . Heuee the first a ttack

Broadcasts From Mine
Au innovation in  an thracite  ad- 

\e rtis in g  was a broadeast from the 
Steyeus Coal Co.'; mine. a t  Shamo- 
kin. Pa., a t a  point on the W ater 
Level 1.000  f t . below the surface. 
This tirst broadcast from a Peun- 
sytvania hard-coal mine was effected 
by W KOK. a Snubury (Pa.) sta- 
tion, May 23 and June 1. Inter- 
views w ith Georga Jones, th e  gen
erał manager, and H arry  Sehrawder. 
the generał instde foreman. were 
tollowed by a  eolloąuy w ith two 
miners.

In  the first intervtew it  was stated 
th a t the mines had 3ó miles of 
roadways and  3t> telephones. The 
second hreadeast r^Iated to mining 
a t  the face as deseribed by men a t 
a tem porary station there loeated. 
and  another anenc the breaker am id 
•ts cones and shakers.

under the new management was made 
from the slope, diyerting the a ir through 
tho Rock bed, where permanence of road
ways was assured by the ereetion of 200 
new posts.

Two Buffalo Forge No. 4 fans, 5 ft. in 
diamoter, w ith V-belt driyes, giving a 
ehoico of three speeds, were erected in 
tlie Fourteen Foot bed. These had two 
20 -in. pipes; one used as an intake and 
the other as an exhaust. These two ducts 
were advauced together 20  ft. a t  a  time, 
so th a t th e ir orifices would be always 
nearly  opposite each other on the road- 
way. Conseąuently, a ir entere<l by one 
pipo, crossed oyer and left by the other 
w ithout pu tting  an unbalanced pressure 
011 the fire. In  this way, barefaced men 
were enabled to play w ater on the heated 
m ateriał. A ir draw n through the exhaust 
pipę passed to  the airw ays in the Rock 
bed workings aboye. If tlie men went
10 or 15 ft. beyond the ends of the pipes, 
they entered a deadly atmosphere. An 
air-lock was bu ilt w ith the exhaust pipę 
passing through it.

Fire  Fighting Resumed

This done, work was started  again on 
the shaft end of the fire w ith burning 
tim ber and falls the main obstacles. Here 
also tw o Buffalo Forge No. 4 fans were 
installed and two 20-in. ducts, enabling 
an a ttack  to be made a t  the shaft end 
of the fire while adyances were being 
made a t  the slope, where tlie fire was more 
seyere. In  much of the intervening dis- 
tance. only the tim ber was burned or 
burning. A large p a rt of the 14- to  16-in. 
tim ber had to  be replaced three times, and 
the a ir tended to  re tu rn  over the lagging. 
for the tim ber sets were well lagged. For 
th is reason, the pipes had to be elevated. 
In  all, 1,357 ft. of s tra igh t or sinuous 
dogholes of reąuired lengths was driven 
into the coal p illars a t  the seat of the 
fire, which in many cases was a t  a  cherry- 
red heat. Adyance into these loug dogholes 
was made possible by plaeing two 10-in. 
pipes in each opening connected w ith the 
main a ir  pipes. M ateriał was moved in 
ou a  J-cu.yd. buggy; 2,700 cars of hot 
coal and debris were pulled out of the 
mine and 1,300 to 1.400 tim ber sets plaeed.

A fter 55 days of three-shift fighting. the 
fire was extinguished. A board-and- 
manure dam was plaeed below the fire 
area, so th a t the w ater would rise to  ex- 
tinguish  and eool the heated embers. In 
fightiug the fire. the principle borne in 
mind was to  keep the pressure eąual on 
the two sides of the fire so th a t no a ir 
would pass over it. D uring most of the 
tim e no analyses ot a ir were made. but 
elose w ateh was kept of the carbon- 
monoside percentage. w ith the a id  of 
M.S.A. detectors. No compeusable ac- 
cident oeeurred during the fire fighting.

An ever-present fear was th a t the elec- 
tr ic  current would fa il and the men would 
be asphyxiated o r poisoned by the gases 
from the fire and would be preyented from 
escaping because the cage in  the shaft 
could not be operated iu absence of current. 
The fact th a t th e  meu were working a t 
times 600 ft. from the shaft would make 
escape impossible. For th is  reason. elee-
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O N  T H E  R O B I N S  V I B R A T I N G  C H U T E
(Patent Applied For)

T h e  fo re  and a ft m otion  o f the R o b in s  

V ib ra tin g  C h u te , im p arted  b y  the en c lo se d  

ce n tr ifu g a l v ib ra to r , m o v e s  the coa l ahead  

so  g en tly  that it  d o es n ot ca u se  b rea k a g e  o f  

so u n d  lu m p s. It p ro v id es  an id ea ł m eth od

of tran sferrin g  coal from  p rim a ry  o r  se c 

ondary' screen s to p iek in g  tab les o r  load in g  

boom s. S ectio n s o f  screen  m a y  b e  p rov id ed  

for  c lean in g  o r  r e sc ree n in g  d u rin g  tra v e l. 

W rite  for  p articu lars.

The chute has a slight slope and 
acts as a feeder. Available in 
sinęle and m ulti-deck designs.

ROBINS CONYEYING BELT COMPANY, 15 PARK ROW, NEW YORK, N. Y. 
PI ease bave your representatire cali £>

PJease stnd óescription of........ .......................................... ........................................

Na me............................................................. *...............................................  ........

Firm .................................................. .......................... ............. ......................

Address . . . .  —  -.......-......... .................-.......  .......... ...............................

City...............................................-............ .................. ................. ... ^ ............

R O B I N S  M A K  ES a ..
types of Tipple and Mine Con- 
veyors, Loading Booms. Bucket 
Elevators, Feeders, Crushers, 
Screens, Gates and Mead-Morri- 
son Hoists, and Grab Buckets.
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tr ic  batteries were proyided to operate 
the fans eleetrically. These batteries could 
ro tate  tlie fans for six hours w ithout re- 
charge. To proyide for the operation of 
the hoist in case of power failure, a 
locomotive was stationed near tlie shaft 
w ith steam up to deliver steam to  the 
hoist engino and, as a  fu rther precaution, 
a compressor, actuated by a gasoline 
engine, was stationed near by to  provide 
compressed a ir  for the operation of the 
hoist, if need arose.

Eacli fire-fighting problem, said Mr. 
Dcver, has its own righ t method of solu- 
tion. The easy contours in th is case 
favored the method cliosen. In heavily 
pitching beds wliere a flre occurred in the 
top of a chute or breast, he had found 
the use of soda-acid extinguishers quite 
effective. A discliargo pipę would be at- 
tached to  the timbers, the soda charge 
inserted and the acid released, provoking 
a  discharge of carbon dioxide. The men 
operating the machinę would leave it, to  
re tu rn  la ter and add another charge; each 
charge took only tliree minutes to p u t in 
place.

Discussing the fali of w ire which caused 
the fire, E. B. W agner, chief electrical 
engineer, Lehigli Valley Coal Co., said 
th a t w ith circuit breakers, the ground 
thus formed might be insuflicient to throw  
the circuit-breaker switch, but i t  was his 
custom in providing current for ligh t 
loads to  introduce a  smali circuit breaker 
th a t would throw  a switch if a lesser 
ground was expcricnced.

In fire fighting, the importance of 
watching the barometer, emphasized Mr. 
Deyer, could not be too much stressed. 
He had found that, w ith such a  fali in 
barom etric pressure, the noxious gasea 
would move down toward the seal, thougli 
before the drop the a ir  m ight be respir- 
able for a hundred or more feet beyond it. 
Concrete stoppings are permeable to  a ir 
and other gases. He had neyer tried  the 
coating of concrete stoppings w ith linie 
or pain t to make them impermeable, but 
ho had found Paragon wood pulp helpful 
in preventing such leakage.

Whenever men, complaining about bad 
air, leaye the ir working places in the 
Glen Alden Coal Co.’s mines, added Mr. 
Dever, the oflieials do not laugh i t  off as 
mcrely the result of a carouse of tlie 
previous day. Men are sent in a t  once 
to find if anything is really  wrong and, 
in two out of three cases, an incipient fire 
is found and extinguished.

R. Y. W illiams was elected chairman 
for the ensuing year and H. H. Otto, 
mining engineer, Hudson Coal Co., vice- 
chairman, w ith the following committee- 
men: W. S. Ayres, J .  R. Bazley, Cad- 
wallader E rans, J r . ;  B. H. Stockett, ? . H. 
W arner, Edward Griffith, J . C. Haddock, 
A. B. Jessup. C. A. Garner, C. A. Gibbons, 
Donald Markle, II. F. MeCullougli, Paul 
Stcrling, H. D. Kynor, L. D. Lamont, 
T. D. Lewis and W. H. Lesser.

Safety Teams in Close Finish

In  the annual Marion Diyision (W est 
Y irginia) safety meet held by the Indus- 
tr ia l Collieries Corporation early in June, 
the No. 41 mine team won first place in 
its diyision and tlie negro team  from 
Dakota mine No. 42 led in its  section. 
Only 0.1 per cent separated the three higli- 
est groups in  the white diyision, and 0.4

per cent separated first and tliird  among 
tlie negro coinpetitors.

Dr. A rthur L. M urray, P ittsburgli ex- 
perimental station, U. S. Bureau of Mines, 
presented a  certifieate of honor on belialf 
of the Joseph A. Holmes Safety Associa
tion to  W. B. Bali, superintendent of the 
D akota mine, which has operated for more 
tlian two years w ithout a fatality , pro- 
ducing more than two million tons of coal.

Correcting an Error

In describing the “Flexipipe” yentilat- 
ing tubing exliibited by Bemis Bros. Bag 
Co. a t  the C incinuati convention-exposition 
in May (Coal Age, June, 1938, p. 03) it  
was sta ted  th a t one of the features was 
“the use of special suspension clamps 
which will tear off w ithout in ju ring  the 
tubing.” This was an erroneous state- 
ment, as the clamp is very securely at- 
taclied to the rope seam and i t  is ncarly 
impossible to  tear or puli the clamp off. 
The editors regret th a t this misstatem ent 
should have slipped in.

Alabama Roads Cut Coal Rates

Alabama railroads reduced freight rates 
on coal from Birm ingham to Mobile, effec- 
tive June 1, from $1.90 to $1.40 per ton 
to  meet barge competition 011 the W arrior 
W aterway.

Trade Liłerature
B b lt  C o n v e y o r  I d l e r s — C . O. B artle tt

& Snow Co., Cleveland, Ohio (Bulletin 
No. 80, 24 pp., illu3tra tcd ). Contains 
complete details of a  new line of Timken- 
bcaring-equipped belt idlers.

Bu iit -up Roofs — Johns-Manyille, 22 
E ast 40th St., New York City (3G-pp. 
booklet, illu s tra tcd ). Gives a complete 
explanation of the yarious types of roofing 
m aterials and the qualities which deter
mine their ability  to  stand up under fire, 
w eather and w ear; includes oyer 40 
complete detailed specifications and draw- 
ings to illu stra te  the manner in which 
the roofing m aterials are applied to 
yarious types of roof decks.

Calyx  Coke D rills — Ingersoll-Rand 
Co., Phillipsburg, N. J .  (Form 9501-A, 
42-pp. catalog, illu s tra ted ). Describes the 
company’s complete lilie of Calyx core 
drills comprising seyenteen models for all 
classes of seryiee.

Centrifugai, P um ps—M orris Machinę 
W orks, Baldwinsyille, N. V. (Bulletin 1G8, 
20 pp., illu s tra ted ). Describes pump de- 
signs for handling elear water, corrosiye 
m ixtures, and the yarious kinds of abra- 
siye m aterials, such as coal and sand.

Coal W ashkhs—Morrow M anufactur- 
ing Co., Wellston, Ohio (6 -pp. folder). 
Sets fortli the principles and adyantages 
of the M orrow-Prins multi-flow washer, 
p icturing its  operation and typieal ex- 
amples of Morrow equipment.

Electrical E quipment—Allis-Chalmers 
M anufacturing Co., Milwaukee, Wis. 
Leaflet 2124-A gives data on Type ARZ 
inclosed, fan-cooled motors designed for

use where dust, d irt, acid fumes and 
moisture tend to  shorten the life of motor 
windings. Bulletin 1190 describes the 
coinpany’s complete switchboard line as 
well as oil c ircuit breakers and metal- 
inclosed switchgcar. Leaflet 2289, entitled 
“D istribution Transform ers,” gives the 
outstanding features of 200- and 150-kva. 
units for sm ali substation seryico in all 
commercial yoltages. Bulletin 1829-A 
treą ts of smali electric hoists designed 
for mine seryiee.

E lectric I nstruments— General Elec
tric  Co., Schenectady, N. Y. “Instrum ents 
in Industry” is a new house organ which 
will be issued periodically by the com- 
pany’s m eter diyision, designed to  present. 
and ' illu stra te  the many ways in  which 
electric instrum ents can bring more and 
greater benefits to industry. Bulletin 
GEA-2011A points ou t the adyantages of 
Type AP-9 portable testing  instrum ents 
in ferreting ou t leaks th a t waste power 
and in pointing the way to  worth-while 
savings. Folder GEA-2635 shows im- 
portan t design features of recording in
strum ents w ith case liistory showing help 
in m aintaining uniform ity and high 
qualitv  of produets.

Excavator—American H oist & Derrick 
Co., St. Paul, Minn. (Catalog GS3, 24 pp., 
illustra ted). Cites salient characteristics 
of the Model 350 American Gopher A-yd. 
shovel, crane and dragline, giving specifi- 
eations.

E xcavator —  Bucyrus-Erie Co., South 
Milwaukee, Wis. (Bulletin 29-B, 32 pp.. 
illu stra ted ). Describes the “speedlined” 
29-B one-yard excavator; complete specifi
cations give all working ranges and crane 
ratings.

High - Tensile, Corrosion - Resisting 
Steel—Bethlehem Steel Co., Bethlehem, 
Pa. (4-pp. bu lle tin ). Gives origin, history, 
use, fabrication, chemical composition and 
physical properties of M ayari R steel, 
developed to  meet a demand for liglitcr 
equipment.

Locomotives—Goodman M anufacturing 
Co., Chicago. Bulletin H-378 (24 pp.). 
Describes and illu stra tes single and two- 
motor un its  of different sizes for gather- 
ing cars in mino work. The electric 
cable reel is discussed a t  length; Inform a
tion and illustrations of explosion-proof 
equipment used in the construction of 
a safety gatliering locomotiye also ara in- 
cluded. Bulletin H-379 (16 pp .) preaents 
both storage-battery and combination 
trolley and storage-battery locomotives. 
The un its  shown are for use in  coal and 
metal mines or in tunnel work.

Mine Drainage P ipę—Johns-Manville, 
New York (Form  TR-20A, 12 pp., illus
tra ted ) . Gives information on the appli- 
cation of T ransite asbestos-cement pipę to 
the mine-drainage field, esplaining how 
corrosion is resisted and includes weights 
and dimensions.

P ower - F actor R egulator — Electric 
Controller & Mfg. Co., Cleyeland, Ohio 
(Booklet 158, 24 pp., illu s tra ted ). Re- 
printed from Factory Management and 
Maintaiance, th is  brochure is an actual 
case study showing how the EC&M Co. 
took adyantage of the premium clause for 
improved power factor in the power
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T w o horizontal “L ow -H ead” Screens saving money by rem oving undersize coal.

Meet the Increasing Demand for Smali Coal 
without Expensive Changes in Plant Layout

I t ’s e a sy  to  g e t  ad d ition al screen in g  cap acity  the  
“L o w -H e a d ” w a y . Y ou  save on e levator h e ig h t  
and in  p o w er  for e lev a tin g  coal . . . “ L o w -H ea d ” 
screen s op erate  h orizon ta lly , reąu irin g  m in im u m  
headroom . P u t  “L o w -H e a d ” screen s w h ere you  
w an t th em  . . . h a n g  them  from  the b u ild in g  stru c- 
ture or m o u n t th em  on tim bers. E ith er w a y  it  co s ts  
le ss  to  m ake a “L o w -H e a d ” in sta lla tion .

Y ou  can  h an d le m ore ton n age at le ss  c o s t  w ith  
“L o w -H e a d ” than  w ith  older, s low er m o v in g  typ es  
of screen s. T h e  rapid v ib ra tin g  m otion  sep arates

the sizes accurately , w ith  m in im u m  d egrad ation  . . 
E very  ton  screened  sa v es you  m on ey  on  p ow er  
costs and on m aintenance.

F ind  out about th e p o ssib ilit ie s  of Iow  co st screen 
ing . . . h ow  other p lan ts h ave saved  m on ey . Cali 
your A llis-C h alm ers rep resen tative  in  th e d istr ic t 
office nearest you . L e t h im  sh o w  you  h o w  “L o w -  
H ead” screens w ill fit in to  your p resen t in sta lla tion .

THREE TYPES OF COAL SCREEN
“ A ero-V ibe” in c lin ed  in e r łia  typ e  

“ S ty le  B ” in c lin ed  p o sitio e  eccen tr ic  typ e  
“ L ow -H ead” h o r izo n ta l in e r tia  typ e  

D eta ils in B u lle tin  1476-A
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Explosives, Mine Safety and Coal Treating 
Canyassed on Illinois Boat Trip

company rules mul saved about $900 a 
year.

Roller Bearings — Norma-Hoffmann 
Bearings Corporation, S tam ford, Conn. 
(Bulletin No. 902, 8 pp., illustra ted). 
Devoted to  preeision needle roller bearings 
and needle rollera; complete da ta  are 
given as to sizes, dimensions and load 
ratinga of complete bearings.

Small P intype  I nsulators — Ohio 
Brass Co., Mansfield, Ohio (0-pp. folder). 
Gives catalog Inform ation on the complete 
line of O-B small pintypes, including the 
standard designs and the multi-ridge units, 
known as Kingpins.

Socket I nstrum ents — Westingliouse 
Electric & Mfg. Co., E ast P ittsburgh, Pa. 
(Catalog Section 43-600, 20 pp., illus
tra ted ) . Describes Type E units for 
outdoor and indoor industrial plants; 
tabulations and diagrams show style3 and 
list prices.

Steel B uyers’ Guidb—Joseph T. Ryer- 
son & Son, Inc., Chicago (224 pp.). 
Pocket-size booklet gives complete listings 
and descriptions of the eompany’s wide 
rangę of Certified alloy steels and allied 
products. Ineluded are reference tables, 
weight charts, standard specification list- 
ings, etc.

Yarnisiied-Cambrio Cable—Anaconda 
W ire & Cable Co., New York (Publication 
No. C-41, 36 pp., illu s tra ted ). Presents 
descriptions, applications, and physical 
and electrical properties of Anaconda 
varnished-cambric insulated power cable, 
showing yarious types and typical installa
tions.

WrarcoRi) V -B blts—M anhattan  Rubber 
Division of Raybestos-M anhattan, Inc.. 
Passaic, N. J . (Bulletin No. 6868 , 4 pp .). 
Giyes technical details of the functions 
and construction of Condor whipcord 
V-belts. Photographs of installations, as 
well as lis t prices and a V-belt comparison 
table, are ineluded.

Fiames Damage Coal Plants

Fire destroyed the frame tipple of the 
Butler Junction  Coal Co., a t  Tarentum, 
Pa., on June 12 causing a loss estimated 
a t $60,000.

A blaze of undetermined origin on May 
31 razed the breaker of the Sandy Ruń 
Miners & Producers Co., Sandy' Run, 
Luzerne County, Pa., w ith a loss of about 
$100 ,000 .

Easy Ash Removal Explained

Publication of an eiglit-page bulletin 
entitled “G rayity Ash-Removal Methods,” 
which presents a number of tested meth- 
ods for conyenient collection of ashes from 
heaters, furnaces, w ater heaters, cooking 
ranges and fireplaces, is announced hy 
A nthracite Industries, Inc. Prepared by 
the A nthracite Fellowship of the Mellon 
In s titu te  of Industria l Research, P itts- 
burgh, the bulletin describes a number 
of p it and Container arrangem ents under - 
neath anthracite-burning heaters, tho ash 
falling by grayity  and eollecting for 
periods up to  a year w ithout attention. 
Copies may be had by w riting A nthracite 
Industries, Inc., Chrysler Building, New 
York City, asking for Bulletin MA-1.

M EM BERS of tho Illinois Mining 
In s titu te  embarked on both tlie 

Mississippi Riyer and a discussion of tlie 
proper use of permissible explosives, pro- 
tection against oil-drilling operations. 
mine safety and dustless treatinen t of 
coal when the “Golden Eagle” packet left 
St. Louis, Mo., June 10, on the in s titu te’s 
20 tli annual boat tr ip  and summer ineet- 
ing, which ended June 12.

II. H. Taylor, vice-presidcnt, Franklin  
County Coal Corporation, Inc., Chicago, 
and in s titu te  president, welcomed members 
and guests June 11 and then relinąuished 
the gavel to  Paul W eir, consulting engi
neer, Chicago, and Joseph E. H itt, W alter 
Bledsoe & Co., St. Louis. W alter N. Pola- 
koy, United Mine Workers, W ashington.
D. C., was accorded the priyilege of the 
floor during the sessions and described 
briefly some of the sins of the union in 
its study of mechanization and asked the 
cooperation of the operatora in the devel- 
opmcnt of a program.

Pointing out th a t permissible explosives 
date back only to 1907 in the U nited 
States, F. W. Roman, explosives engineer. 
Hercules Powder Co.. Chicago, discussed 
some of the factors underlying their proper 
use. Safety was tlie major consideration 
in the in itia l investigation of the explo- 
sives problem, and if this consideration 
“was a prime one in the days of liand 
labor, how nmcli greater it  has become 
sińce mechanization! The whole process 
has been speeded up. Things havc to  be 
kept moying on the basis of the loading 
un it and there can be no delays. More 
dust is created by mechanical loading. 
All these factors make i t  more im portant 
than ever th a t proper explosives be used 
and th a t miners devote attention  to  load
ing and firing in accordance w ith good 
lilasting practices and tlie Bureau of Mines 
eonditions for permisaibility.

“Coupled w ith these ‘safety’ considera- 
tions we have the m atter of hreaking up

Any Sfickers Today?
Do you have a shooting problem in 

connection with permissible exp1o- 
sives? H e lp fu l hints on the use of 
these blasting mediums, including a 
recommendation that cushion shoot
ing be investigated , were given by 
F. W . Roman at the summer meet- 
ing of the Illinois M ining Institute.

W h at can a mine operator do to 
protect his workings from oil-well- 
drilling  operations? R. J .  O ldham , 
among other things, recommends care- 
ful cem enting.

Does your safety worlc c lick? If 
not, you may need to develop the 
cooperative sp irit stressed by Joseph 

Firth , J r .
Is your oil treatm ent of coal as 

e ffective as you would wish? Lee 
H aien  finds the heavier-bodied oils 
and wax more effective .

the coal in the most efficient manner for 
the loading machinę. Hence, mechanical 
mining requires greater supervision over 
the use of explosivcs, together w ith a  more 
careful d istribution of the explosive itself. 
Superyision m ust s ta r t w ith tlie prepara
tion of the working place.” Square ribs in 
cutting  are essential. Bugdust should be 
coihpletely cleaned ou t of the kerf. Correct 
drillhole placement is anotlier im portant 
item. “The generał practice and a  good 
sta rting  point is to d rill the rib  lioles 
about 18 in. from the riba and parallel 
with the center line of the working place.
. . . Care also should be taken in spar
ing the auxiliary  holes so th a t correct 
equalization of burden will be maintained.

“The type of permissible to  be used, 
together w ith its distribution, depends 
entirely upon the type of coal, heiglit of 
aeam and wliether the coal has distinct 
faces and bu tts, sulphur or other im puri
ties and any d istinct bands. In  a soft coal 
w ithout im purities, 4 ft. or under, it  is 
our experience th a t a  bulky, slow-speed 
permissible is most e(Tective. W here im
purities are encountered, a  medium-dense 
medium-speed explosive can be used. If 
in either case we have d istinct faccs and 
bu tts, a slowT-speed permissible should be 
used. On the other liand, if i t  is an open 
coal. a permissible w ith a  higher ra te  of 
detonation will perform its  work before 
the gases can seep ou t through the open- 
ings. As we get into higher coals, with 
either embedded im purities or distinct 
hands, i t  generally is found necessary to 
go to  permissibles w ith greater densities.”

A ir  Spacing in H o le  Is Useful

Every mine presents a  different problem. 
Howeyer, one practice bencficial in many 
instances in Illinois is the use of a ir 
spaeing in the hole, secured by: a  dummy 
cartridge properly positioned w ith a 
string ; loosely packed rock-dust dummies 
through p a rt of the hole column; or a hole 
considerably larger than the cartridges. 
“A ir spacing of any type appears to have 
the benefit of reducing the first shock 
created by the detonation of the permis
sible explosive. thus reducing the pulveriz- 
ing effect.” Finally, said Mr. Roman, 
operators m ust cooperate w ith explosives 
m anufacturers to  insure th a t permissibles 
are used in accordance w ith Bureau of 
Mines regulations.

Tn the ensuing discussion, n .  A. Tread- 
well, generał superintendent, Chicago, Wil- 
mington & Franklin  Coal Co., Benton, 111., 
asked th a t operators examine their 
methods of shooting bottom, in particular 
to  make sure th a t they in effect are not 
cmploying the “dobieing” methods said to 
have Iłoen rcsponsilile for the Red Jacket 
cxplosion. Cushion blasting, he dcclared, 
has shown th a t the coal is moved out from 
the face and left in better condition for 
mechanical loading.

Problems of deep cutting  in th in  coal 
(9 ft. in 5-ft. coal) were brought up hy 
•T. S. Anderson, superintendent, Saxton 
Coal M ining Co.. Terre H aute, Ind., who 
stated  th a t the coneentration of explosives 
in the back of the hole, w ith consequent 
poorer results a t  tlie front, had been im- 
proyed by using a smali cartridge giying
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FIG. 1 W HAT HAPPENS 
WHEN A Y-BELT

BENDS

Now try the same test with a Gates Vulco Rope. 
You will find that the same shape chatige merely 
straighłens the precisely engineered concave side 
(see figurę 2 ). There is no side-bulge. This insures 
uniform side-wall wear; longer life! Moreover, the 
fuli side-wall grip on the pulley naturally carries 
heavier loads without slipping— a saving in belts and 
also a saving in power!

The Gates Vulco Rope is the only V-Belt built 
with the patented concave side.

Engineering Offices and Stocks in A ll Large 
Industrial Centers

THE GATES RUBBER COMPANY

of ANY V BELT
AS IT  BENDS

e for Yourself WHY the
ConcaveSide

SAVES MONEY
Feel the side-walls of any V- 

belt as it bends. You will feel its
top narrow under tension, its bottom widen under 
compression. You will see that a straight-sided 
V-belt must assume in its sheave-groove the shape 
shown in figurę 1, below. Note the out-bulge of the 
sides!



a ir spaci.ng iu addition to stringiug out 
the explosives colunm and bringing the 
breaking foree closer.to  the front.

F. M. Schull, Binkley M ining Co., Terre 
Ilau te , reported 011 a  tliin seam from 
whieh a middle band was cut out to a 
depth of 6 ft. E ra itu a lly , the problem of 
shooting the two benehes, each less than 
18 in. thick, was solved by placing half 
a stick of explosive, w ith eleetric detona
tor, a t  the back of the hole, then tarnp- 
ing half the hole and placing another half 
stick, followed by tam ping to the hole 
collar,

Under a somewliat sim ilar conditiou in 
an Indiana mine, said Mr. Roman, rib 
holes to  tlie back of the cut were em
ployed, w ith short holes between the long 
holes to provide additional breaking force 
toward tbe front. The unbalancing of bur- 
dens in deep cuts, he stated, is being thor- 
oughly investigated, although explosives 
m anufacturers have not yet arrived a t  
specific recommendations. Answering a  
query by D. W. Jones, superintendent, 
Princeton (Ind.) M ining Co., Mr. Roman 
stated th a t while foreign m atter between 
cartridges might resu lt in missed shots, 
such trouble ordinarily  would not be cn- 
countered in the type of a ir  spacing em
ployed w ith cushioned blasting.

O il D rilling  Presents Problem

Declaring it  to be only a m atter of time 
un til practically all Illinois operators are 
faced with the problem, and pointing to 
the S tate’s 6tric tly  lim ited powers to  date, 
R. J . Oldham, generał manager, Centralia 
(111.) Coal Co., described measures taken 
in his d is trie t to  safeguard mines in the 
drilling operations resulting from the cur
rent oil boom in the S tate. In  active 
workings, or in inactive workings con- 
nected with operating mines, the problem 
is to prevent present or fu tu rę  entrance 
of fresh or sa lt w ater or gas.

Mr. Oldham recommended th a t operators 
insist on drillers putting  down holes a t 
least 2 in. larger than the string  of casing 
to  be plaeed in i t  to a  solid stratum  below 
the seam on which the casing can be 
grounded. This faeilitates cementing both 
above and below the coal seam, which 
should be done as soon as the casing is 
grounded. Then, when the hole reaches 
the oil sand, drillers should be urged to  
use an oil casing 3 in. sm aller than  the 
outside casing. cementing around this line 
also as an additional protection against 
w ater and cas entering the mine. In  any 
case, said Mr. Oldham, cement should be 
pumped down through the casing until it  
re tu rns into tbe mine or to the surface, 
as the case may be, as in other methods of 
cementing are unreliable. In  the initial 
cementing, 48 hours should be allowed for 
setting. even though quick-setting m ateriał 
is employed, w ith 72 hours in the finał 
cementation of the oil line, according to 
Mr. Oldham.

These recommendations apply particu- 
larly  to ro tary  drilling. In  cable-tool 
drilling, oil men usually are forced to case 
and cement as an incident to  drilling. 
Locating wells to pierce p illars usually 
cah be accomplished if aecurate maps are 
available. However, in town-lot drilling, 
room sometimes is not arailable for shift- 
ing tlie well location so th a t it  will strike 
a  pillar. Mr. Oldham strongly urged a 
study of the drilling ąuestion and also 
eooperation w ith S ta te  authorities so th a t 
proper drilling precautions could be- as-

sured and irresponsible drilling organiza- 
tions curbed.

W hile the duties of the mine inspector 
largely are prescribed by law, said Joseph 
F irth , Jr ., S tate  mine inspector, S ixth dis- 
tr ic t, Benld, 111., “ the present Departm ent 
of Mines and Minerals believes th a t the 
inspectors should give fuli eooperation in 
the prevention of accidents where no sem- 
blance of a violation has occurrcd. . . . 
W hile I  th ink every one is interested in 
prom oting safety, there has been in some 
mines a lack of eooperation between em- 
ployers and employees in prerenting acci
dents. The inspector probably is the 
person who can correct this by persuasion 
of both parties th a t accidents are harm ful 
and expensive to everyone. The tliings 
th a t harm  property usually are  the same 
things th a t harm  men.”

In  nearly every case there is a reason 
for an accident, and the causes can be 
eliminated through careful supervision and 
the eooperation of the workers. F irst-aid  
tra in ing  is a  very helpful adjunct to  
safety, “and the most outstanding safety 
records established by mines in our S tate 
belong to organizations which liave trained 
their men in first aid .” Installa tion  of 
safty  devices and programs really is ju s t 
tho beginning of the work, “as tliere still 
would be accidents unlcss the workers and 
officials were made to  think in  term s of 
safe practice.”

Regular mcetings are an excellent way 
of arriv ing  a t  a  safety spirit. Training 
of men in the safe and proper way of 
doing their work is essential, and in th is 
“the supervisor should not only know th a t

Kennedy Yoices Opposiłion 
To 30-Hour Week

Coal operators of the United 
S tates opposcd any proposal to  in- 
auguratc a six-hour day or 30- 
hour week, D. C. Kennedy, eha:r- 
man oi the Appalacliian Jo in t Wage 
Conference and secretary of tlie 
K anawha Coal Operators’ Associa- 
tion, declared a t  the international 
coal conference held early in May 
in  connection w ith the In ternation
al Labor Organization, a t Geneva, 
Switzerland, where he represented 
American produccrs. Commenting 
011 wage agreements in this coun
try, he said : “Since 1932 the wages 
of miners have increased more than 
100 per cent and their hours liave 
been reduced from eigbt to  seven 
per day and to  flve days per week. 
These increased costs have had an 
effect of slowing down the indus
try , 011 aceount of substitute fuels 
sucli as oil, gas and electricity tak- 
ing a considerable p a rt of the bus
iness. These inereases also have 
been responsible for a large num 
ber of coal companies mcclianizing 
the ir mines w ith  labor-saving m a
chines.”

“To require th a t the coal indus
try  should employ a larger num 
ber of employees than  necessary by 
reducing the hours of work.” he 
said, “would place the industry 
in a  position th a t is uneconomie 
and unsound and would give sub
stitu te  fuels fu rther impetus th a t 
would be disastrous not only to the 
employ er h u t the employee as well.”

way but should liave i t  done th a t way. 
W hen the job is done the eflicient way it 
will be the safest way.” Ample supervision 
is necessary. Also, “I have found th a t where 
proper tim bering systems are inforeed and 
adequate face and roof inspections are 
made, fewer roof and face accidents occur.”

Accidents are  not always eaused by bad 
mining conditions, Mr. F irth  concluded. 
“Sometimes it  seems alm ost tlie reverse. 
We also have found th a t there isn’t  just 
one m ajor cause for injuries. Our investi- 
gations do indicate, however, th a t there is 
one essential element in tlie prevention 
of in juries: eooperation between employee 
and employer.”

M echanical M ining Safer

In  response to a  ąuestion by Dr. Pola- 
kov, Mr. Treadwell stated  th a t injuries 
from falls of roof and face had been ina- 
terially  reduced by mechanical mining, a 
conclusion in which Mr. F irth  concurred. 
Pursuing a  topie introduccd by Mr. Jones, 
Mr. F irth  stated  th a t when a standard 
tim bering plan was adopted in  one mine 
in his d istrie t, in juries were cut 50 per 
cent in much worse work. Mr. Schull gave 
Holmes chapters much credit for forward- 
ing safety a t  mines of his company by 
bringing management and employees closer 
together. Form ation of sucli chapters, Mr. 
Jones stated, results in men taking a  per- 
sonal in terest and thus inakes i t  unneces- 
sary to rely 011 supervision alone.

Calcium chloride was the first com
mercial agent employed, said Lee Hazen, 
chief chemist, Bell & Zoller Coal & Min
ing Co., Zeigler, 111., in discussing dustless 
treatm ent of eoals. Oil also was first used 
a t  about the same time, but now “Petro
leum products liave largely displaecd cal
cium chloride.” Low-viscosity oils and
oil emulsions were mainly used in the 
beginning “because they were clieaper and 
eąuipm ent for spraying the heavier oils 
had not been developed.

“The first methods used for dustproofing 
coal were no t satisfactory, although 
treated  coal was, no doubt, much less dusty 
than  untreated coal. Tlie chief trouble. 
particu larly  w ith Illinois coals, was th a t 
the oil treatm ent w'as efTective for only a 
short tim e.” Bell & Zoller began study 
of the problem in 1930, a t  which time 
recommended oils did not have a viscosity 
exceeding 200  sec. and the “quantity  rec- 
ommended seldom exceeded 5 qt. per ton,” 
probably on the basis of experience with 
Eastern coals.

A t th a t time, 100- to  150-sec. oils were 
being used. and i t  was discovered tha t 
coal treated  w ith these oils became dusty 
a fter four to six weeks, due, i t  was 
tliought, to oil evaporation. Use of oils 
w ith decidedly different cvaporation rates 
a t elevated tem peratures was tried, hut 
no difference was observed a t  ordinary 
tem peratures. Some 200-sec. oil was 
sprayed on p artia lly  air-dried buekwheat. 
which was sealed in glass jars. Results 
were: 1.5 gal. per ton, dust appeared and 
oiled appearance disappeared in less than 
one week; 3 gal., some dust in eight 
weeks, ąu ite  dusty in tw enty weeks; 4.5 
and 6 gal., no dust or loss of oiled appear
ance.

“A pparently, the coal became dusty due 
to  absorption and no t because th e  oil 
evaporated.” L ater experiments w ith a 
dusting eabinet sim ilar to  the Koppers 
cabinet showed, in the case of an arb itra ry  
m ixture of partia lly  air-dried coal (40 per
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One Roller . . . One Bear ing

with SKF Spherical Roller Bearings

# This design perm its the dynamie eąuilibrium of the bear
ing to maintain the roller in its correct running position at 
all times. Sendfor complete information on this type of design.

There’s been a lot of talk about one- 
bearing trunnion  ro llers  on Coal 
Dryers, and the L. R. Christie Com
pany is one o f those w ho have done 
something about it.

They’ve found that there’s fuli contact 
between rollers and tires . . . that 
there’s no misalignment to cause any 
thrust and develop tire wear . . . that 
there’s no flat spots—always quiet 
operation.

T hat m eans so m eth in g  w hen you 
consider the bearing on each roller 
is taking a 50,000 lb. load at 30 r.p.m. 
It means something to you to put 
your bearing problems up to 3 2 C S B 5 3 .  

It means performance all the time.
4125
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celit J.\5/it) in., 50 per cent 5/1(1 in. x  10 
mesh and 8  per cent m inus 10 męsh), that 
a  350-sec. oil was several times more effec- 
tive than either 100- or 200-sec. oil when 
S qt. was applied per ton. W ith 5 qt., 
the variation in effectiwmess was not so 
pronounced.

“Other experiments have been made 
which show th a t wet coal is more difficult 
to dustproof than dry coal. An average 
of twelve tests showed th a t the treatm ent 
was 92 per cent effectiye on dry coal and 
81 per cent on wet coal, using 7 qt. per 
ton. \Vax has been used for treating  do- 
mestic-stoker coal for the past year with 
very satisfactory results. . . . Tests to 
determine the am ount of dust have shown 
a high per cent of effectiveness even after 
long storage periods.”

Concurrence in Sir. Hazeirs views on 
350-sec. oil was expressed by Fred Miller, 
assistant to the yice-president, Franklin 
County Coal Corporation, Inc., H errin, 111., 
who declared i t  to be the most satisfac
tory used to date. Mr. Treadwefl, also 
using 350-sec. oil, stated th a t reports from 
the Kast indicated a  trend to even as high 
as a 600-sec. oil. B etter resu lts from the 
heavier-bodied oil iu Illinois were due to 
the porous naturę of the coal, making 
absorption of the lighter oil more rapid.

Although great care has been taken to 
reduce dust by other methods, said Mr. 
Taylor, i t  still is necessary to oil. which 
has been found a  real advantage in raov- 
ing coal. Messrs. Hazen and Miller, re- 
sponding to  a qucstion by Mr. H itt, stated 
th a t trea ting  sizes larger than stoker was 
not as effectiye, due to subsequent break- 
age. but still was an advahtage. W. S. 
Stinton, Socony-Vacuum Oil Co., Inc., St. 
Louis, stntoil th a t trea ting  oil derived 
from a cut-back fuel oil apparently  was 
slightly less effectiye than  a lube-oil-base 
fluid, as tlie fuel oil is more easily ab- 
sorbed. Kxperiments to date indicate bet
te r protection w ith heavier-bodied oils up 
to a certain point. Heavier oils also seem 
to give a certain measure of protection 
against freezing. although th is was dis- 
puted by Mr. H itt.

Limited experiments a t  a Went V irginia 
operation, said John Griffen, Koppers- 
Rheolaveur Co.. Pittsburgh, Pa., seem to 
indicate th a t oiling coal prior to wasliing 
may result in the lower moisture in the 
washed product. L ittle  cliange in wasliing 
characteristics should occttr, except pos- 
sibly in  the very fine sizes, w ith selectiye 
w etting of coal and im purities as another 
factor.

A new method of protecting trackless 
openings in mines by tho use of rock dust 
in the original paper sacks was announced 
by John E. Jones, safety engineer. Old Ben 
Ooal Corporation. W est Frankfort, 111., a t 
the conclusion of the technical sessions. 
No details were giren. Mr. Jones sta tina 
th a t as a result of Bureau of Mines tests 
seven conclusions had been accepted and 
an eighth w ith reserrations. An Inform a
tion Circular is being prepared.

Industrial Notes
H arrey  B. Mann, long identified with 

DeLayal and Cochrane sales, has estab- 
lished an office under the name M a n n  
E n g i n e e r i n g  Co. a t  429 Penn Ave., P it ts 
burgh, Pa., to represent: Fischer & Porter 
Co., rotanieters; Fuller Co., ro tary  com-

piessors and yacuuni pumps; Kichardson 
Scalę Co., autom atic coal scales; Spring- 
field Boiler Co., water-tube boilers; Ster- 
litig Engine Co., gasoline, gas and diesel 
tngines; Bin D icator Co., bin-level indi- 
cator switches.

M a n h a t t a n  Ruuhek M f g . L)i v i s i o k  of 
Raybestos-M anhattan. Inc., has appointed 
,1. B. W ittrup  manager of its Chicago 
mechanical rubber branch.

S h e l l  U m o n  O i l  C o r p o r a t io n  has 
appointed Harold L. C urtis as sales pro- 
motion and advertising manager, vice 
Fred C. Koy, resigned to becomc vice- 
president in charge of Kantem sales for 
W ikling P icture  Produetions, Inc. H arry  
J . Underwood, form erly division manager 
a t Philadelphia, Pa., replaces Mr. Curtis 
as manager of the M etropolitan diyision.

B u c y r u s - K u i k  Co. has appointed the 
Bode-Finn Equipm ent Co., Inc., Cincin- 
nati, as d istribu tor of its products in 
Southern Ohio.

C r a n e  Co. has appointed L. B . Ilamp- 
ton as manager of its Pacific Northwest 
diyision, yice F. A. Nitchy, who is retir- 
ing after 4l! years’ seryiee with the com
pany.

C i .k v e i .a m ) W o r k  &  G e a r  C o . and its 
alliliate, the F a r \ a l  C o r p o r a t io n , liaye 
named A. J . Jennings as generał sales 
manager. Ile  has been directing Farval 
sales for many years.

I .i n k - B e l t  Co. announces th a t .T. Pierre 
Vogcl has joined its engineering sales 
organization. w ith headquarters in P it ts 
burgh. Pa., where he will specialize on 
the application of bituminous-coal-prepa- 
ration  equipment. including tipples, wash- 
cries. and other m aterials handling prob- 
lems.

A m e r i c a n  C o n c r e t e  &  S t e e l  Pii>e Co.

b a s  granted tlie e.xclusive sale of Amei- 
coat products to  the Amercoal Sales Agen- 
cy, H untington Park , Calif., organized by 
and to  be managed by Miles C. Smith, 
formerly sales manager of the Amercoat 
diyision of the American Concrete & 
Steel Pipę Co.

S t e a r n s  M a o n e t ic  M f g . C o . has ap
pointed tho Delaran Engineering Co. as 
its sales representatire in Des Moines, 
Iowa. The la tte r  company was recently 
organized by N. B. Delayan, formerly 
sales manager and later yice-prcsident and 
director of sales of the Penn Electric 
Switch Co., and two associates in th a t 
company, li. Douglas Marshall and Ran- 
dall A. Smith.

Coal-Mine Fałality Rałe 
Registers Advance

Accidents a t  coal mines of the United 
States eaused the deatlis of 92 bitumi- 
nous and 24 anthracite miners in April 
last, according to reports furnislied the 
U. S. Bureau of Mines by S tate mine in
spectors. W ith a production to taling
22,195,000 tons, the deatli rate among 
bituminous miners was 4.15 per million 
tons, compared w ith 2.G9 in the corre- 
sponding month of last year.

The anthracite fa ta lity  ra te  in April 
last was 7.72, based on an ou tpu t of 3,108.- 
000 tons, as against 4.81 in A pril a  year 
:igo.

For the two industries coinbined, the 
deatli ra te  in April las t was 4.58, com- 
pared w ith 3.13 in April, 1937.

F ata lities during April last, by eauses 
and States, as well as comparable rates for 
the first four months of 1937 and 1938. 
by eauses. are giyen in the accompanying 
tables.

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

January-April, 1037 and 193S

— — -— ‘Bitum inous — *  ------- Anthracite — — » .------------- Total-;----------- 
Number Killed per Num ber Killed per Num ber Killed per
Killed M illion  Tons Killed M illion  Tons Killed M illion  Tons

Cuu.se 1937 1938 1937 193S 1937 1938 1937 1938 1937 1938 1937 1938
Kulis ot roof aud ron i___  205 143 1,273 1,334 40 58 2.390 3.747 251 201 1.392 1.638
Haulage........................ 81 49 . 503 . 457 12 9 . 024 . 582 93 58 . 516 . 473
Gas or dust explosions:

Local........................  3 9 .019 .084 .. 1 ............ 065 3 10 .016 .082
M a jo r ....................... 27 CO .168 . 559 8 ............... 517 27 68 .150 . 554

E-cplosiyns....................  11 4 . 068 . 037 S 4 .416 .258 19 8 .105 .005
Electricity....................  16 10 . 099 . 093 1 .. .052 ___  17 10 . 094 . 082
M ach inery.................... U  9 . 068 . 084 1 .052 ___  12 9 . 067 . 073
Shaft...........................  10 2 . 062 . 019 2 1 .104 . 065 12 3 . 067 . 024
M iscellaneous................ 9 3 . 056 . 028 8 3 . 416 .194 17 6 . 094 . 049
Stripping or open-cut. . . . 10 1 ,062 . 009 4 8  .20S .517 14 9 .078 .073
Surface........................  25 14 .155 .131 6 2 . 312 .129 31 16 .172 .130

T ota l.....................  408 304 2.533 2.835 88 94 4.574 6.074 496 398 2.751 3.243

*  All figures subject to revision.

C O A T / -M IN E  F A T A L IT IE S  I N  A P R IL ,  1938, 11Y C A U S E S  A N D  S T A T E S

—Underground- , Shaft .

State 
Alabama. . 
Colorado.. 
Illinois.... 
Ind iana ... 
K e n tu cky . 
M a ry lan d . 
M issouri. . 
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W HATS  
NEW

In Coal-Mining Equipmenł

LU BR IC AT O R

For lubrieating bearings, 
gears and other moving parts 
where oil is reąuirel, American 
Chain & Cable Co,. York, Pa., 
offers the Acco-Morrow pres- 
sure lubricator for applying 
lubrieation a t  pressures up to
1,000 lb. per sąuare inch. Such

pressure lubrieation, it  is 
pointed out, flushes out g rit 
and d ir t  and a t  the same time 
forces oil into the bearing. An 
outstanding feature of tiie new 
lubricator is the “Oilingseal” 
tip of compressible composi- 
tion. This tip  makes a pres- 
sure-tight contact w ith the top 
edge of any common oil hole 
and practically all sizes and 
types of cups and oil-hole cov- 
ers in common use. No special 
fittings are needed, i t  is stated, 
and oil is applied by slowly 
pushing the plunger. Four gun- 
type un its operating a t 1,000 
and six otliers a t  500 lb. per 
sąuare inch are available.

CLA R IF IER

Graver Tank & Mfg. Co., East 
Chicago, 111., oflers the new 
Seip m ulti-tray clarifier char- 
acterized by upward sludge 
filtration by means of a pe- 
riphery intake channel, said to 
give a ten-times-larger intake. 
ihe clarifier consists of as 
many as seven round, inverted 
trays supported by brackets at- 
tached to the inner side of the 
round tank shell. The space

within each tray  formB a set
tling cliamber. Solids are said 
to settie on the top of each 
tray  (which acts as a bottom 
for the settling cliamber above 
it)  and function as an  en- 
tangling medium for liglit- 
weight particles which other
wise would not settie ąuickly. 
Iminediately above each tray  
is a set of movable scrapers 
adjustable in speed to carry 
away the surplus sludge. A 
liąuid draw-otl' is provided 
in the top of each chamber as 
fa r as possible from the intake 
to lengthen settling time.

C RA W LER  H O IST

Harnisclifeger Corporation, 
Milwaukee, Wis., offers the 
P&H inulti-servicc crawler 
lioist, said to incorporate three 
hoist drums in one machinę to 
provide unusually high lifting 
capacity w ith the draw bar puli 
and niobility of a  tractor. L ift
ing capacity w ith a stiff leg is
35,000 lb. Forward speeds 
(three) rangę from 1.3 to 5.2 
m.p.h. Some of the tasks for 
which the u n it is designed are: 
pushing a snowplow, bulldozer 
or angle blade; lifting  as a 
crawler crane or clamshell; 
pulling ro tary  scrapers, dump 
wagons, road graders, e tc .; pipę 
handling and backfilling of 
trenches; drilling w ith a bor- 
ing liead a t  any angle up to 
45 deg. in any direction;

switching freight cars; hoisting 
platform  elevators in construc
tion ; generał u tility  work in 
steel erection; and powering 
fiat-line cableways or drag 
scrapers, etc.

Harnischfeger also announces 
the new P&H Model 255 
3-cu.yd. high-speed exeavator,

stated to be com ertible to 
seven types of service. Features 
cited by the company include 
“high-leverage” drive, rolled- 
alloy-steel construction and 
welding throughout. H oist and 
digging drums are ample in 
size to accommodate witliout 
overlapping the cable reąuired 
for operating a 40-ft. boom.

BULLDOZER— A N G LEDO ZER

The Type C “Bulldozer” and 
the Type C “Angledozer” are 
new products olFered by R. G. 
LeTourneau, Inc., Peoria, 111. 
Designed for use on “C ater
pillar” D4, D6 and D7 tractors, 
both units utilize a bowl-and-

yoke structure sim ilar to the 
current “Track Type,” but the 
bowl is supported by an over- 
liead A-frame ratber than by 
two side arms. This central 
inounting distributes the weight 
more uniformly over the tractor 
tracks. Cable life also is 
lengthened, the m anufacturer 
asserts, because of fewer sheaves 
more simply arranged. The 
"Angledozer” embodies the 
ąuick-change angling and bowl- 
tilting  adjustments of former 
models for sidecasting righ t or 
left up to 30 deg. or for lower- 
ing either corner of the blade. 
Both units are operated from 
a  power-control unit mounted 
on the tractor.

LeTourneau also offers a 
new double-drum power-cóntrol 
unit for heavy cable-controlled 
grading eąuipment, which it 
states has been designed for 
extreme strength and foolproof, 
efficient operation. Designated 
as the Model R8 for use on 
“Caterpillar” D8 tractors, 
clianges in the new unit, as 
eompared with the previous

Type N unit, include: lower
line speed, line puli (empty 
drum ) inereased to 9,000 lb .; 
increase in capacity of each 
drum to 255 ft. of ł-in. 0x19 
rope; and a 40-per cent increase 
in brake area.

T R A C K L A Y IN G  TRA CT O R

M armon-Herrington Co., Inc., 
Indianapolis, Ind., has an- 
nounced a new tracklaying 
trac to r which i t  describes as 
having top speeds of 30.5 to 
32.2 m.p.h. in gasoline models 
and 20.75 to 23.9 in diesel mod
els, in addition to  ease of 
handling, high pulling power, 
ąuiet operation and economical 
performance. The trac to r is 
made w ith a special rubber 
track said to  outwear the con- 
ventional metal track five times. 
This track, i t  is stated, will 
not stretch while providing a 
tractive effort w ithin the abil
ity  of the machinę. A water- 
tiglit liull perm its fording of 
stream s of considerable deptli. 
Three sizes are available in 
botli the gasoline and diesel 
lines.

STARTERS— RELAYS

Clark Controller Co., Clevo- 
land, Ohio, offers tho.new  Bul- 
le tiu  6013 switches for s ta r t
ing squirrel-cage induction 
motors by connecting them 
direetly to  the line. These 
starters also may be used as 
prim ary switches for wound- 
rotor motors. Features cited by 
the company include: across- 
the-line starting , non-reversing 
operation, overload protection, 
no-voltage protection or release, 
cadmium-plated parts, molded- 
asbestos arc shields, ample 
w iring space, heavy-duty mag- 
net-operated contactors, self- 
cleaning wiping contacts and in- 
closed construction.

Seven sizes are available in 
the following forms: M, remote 
operation only; MA, overload 
reset pushbutton in the cover 
(separate pilot device re
ąuired) ; MB, “Manual-Off- 
A utom atie” switch and reset 
pushbutton in corer (used with 
separate two-wire pilot de- 
vices) ; MC, “S tart-S top” push
button station  in cover, with 
provision also made for ex- 
ternally  resetting the overload 
deyice on three sizes (this form 
eliminates the need for separate 
pilot devices, although they 
may be used if desired).
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W idth, height and thiekness of 
the first five sizes rangę from 
Ti, 1 0 *  and 4J in. to 23}, 
28i and 14^ in. No-voltage 
protection is provided when a 
three-wire pilot deviee is used 
and no-voltage release w ith a 
two-wire pilot.

Anotlier new product of the 
company is tlie Bulletin 7322 
therm al overload relay, shown 
below a Bulletin 0013 s ta rte r 
in the accompanying illustra- 
tion. Used as an auxiliary 
device to  open the pilot circuit 
of a magnetic s ta rte r or con
troller for an a.c. motor, the 
relay is said to have the follow- 
ing features: accurate inverse 
tim e protection w ith delayed 
tr ip  to perm it high starting- 
inrusli currents; heaters de
signed to meet U nderw riters’ 
Laboratory requirem ents; in- 
closed therm al mechanism to 
elim inate effect of s tray  a ir 
cu rren ts; design to perm it 
many operations w ithout de- 
terioration  of therm al mech- 
anism ; large electrical clear
ances; double-break high-con- 
tact-pressure silver - to - silver 
contacts; m anuał reset by 
readily accessible button; built- 
in start-stop button available; 
standard front connections, 
w ith back connections avail- 
able.

Type KD heavy-duty m aster 
switches for mili and crane 
service ( freąuent operation 
w ith minimum maintenance) 
are anotlier Clark offering, 
These switches are available 
in one to six points, reversing 
and non-reversing.

B O N D S— C L A M P S

Ohio Brass Co., Mansfield, 
Ohio, offers the “O-B Tem- 
porary Mine Setscrew Bond,” 
designed for room work where 
freąuent installation  and rec- 
lam ation is the rule. The bond 
is provided w ith term inals 
which embrace the raił. A

quick tu rn  of the heavy set
screw loeks the term inals to 
the ra ił mechanically and elec- 
trically. A 2/0  copper strand 
joins the terminals.

To meet the demand for a 
smali suspension clamp w ith 
high slip strength, Ohio Brass 
has developed a clamp w ith a 
cablc-scat diam eter of 0.4f> in., 
using U-bolts to  hołd the eon- 
ductor against the clamp seat.

Formerly, th is  size was avail- 
able only w ith J-bolts. W ith 
the new addition, all tliirtcen 
sizes of O-B suspension clamps 
are offered w ith either J -  or 
U-bolts. L ight weight, gradual 
approach and extreme flexibiłity 
are elaimed for these units.

Ohio Brass also announees 
th a t i t  has added a loop under 
the nose of its smali “H i-Lite” 
stra in  clamp, making it  possible

to a ttach  the blocks for seeur- 
ing proper conductor tension 
direetly in  the clamp, thus 
simplifying dead-ending smali 
conductors. The “Hi-Lite” 
w ith this feature accommodates, 
unlined, 0.35- to 0.55-in. con
ductors and, lined, 0.30- to  0.45- 
in. conductors.

G L A S S  TAPES

Corning Glass W orks, Corn
ing, N. Y., offers new tapes 
woven entirely from Corning 
glass yarns for the insulation 
of motors, generators, trans- 
formers, cables and o ther elec
trical conductors. These tapes 
are stated  to  be particularly  
valuable for application where 
tem perature resistance, per- 
manence, strength and mois- 
ture-resistance are im portant. 
They are said to  im pregnate 
readily w ith resins, varnishes 
and gums to form an insulation

w ith a high dielcctric strength 
in addition to  resistance to 
moisture. Tapes are  available 
in thicknesses of 0.010, 0.015 
and 0.020  in., and in standard 
widths from i  to l i  in.

♦V
BELTS— H O SE

An oilproof conveyor belt for 
use where dustless trea ting  of 
coal w ith oil is the practice is 
offered by tho M anhattan Rub
ber Mfg. Division of Raybestos- 
M anhattan, Inc., Passaic, N. J . 
Bearing the designation “Para- 
nite-G.O.P. (Gas - Oil - P roo f),” 
the new belts a re  stated to 
contain no n a tu ra l rubber and 
to  be unaffected by oil. The 
m ateriał used covers both sides 
of the belt and also is said to 
be abrasion-resistant. Belts are 
avaiJable in regular w idths, 
plies and covers.

Oilproof transm ission belting 
bearing the same designation 
also is available in th is same 
m ateriał in the regular belting 
sizes. “Gas-Oil-Proof” syntlietic- 
rubber-lined air-d rill hose, bear
ing the designation “Grenadier
G.O.P.,” also has been an- 
nounced by M anhattan to over- 
eome the disadvantages result- 
ing from the entrance of oil 
into a ir hose. Grenadier hose 
is available in sizes from i  to 
to  2 in.

•

L IG H T -A LLO Y  SH O Y ELS

New light-weiglit sliovels and 
scoops w ith blades made of a 
specially trea ted  aluminum 
alloy are offered by tlie Wood 
Shovel & Tool Co., Piqua, Ohio. 
W eight is cut in half, eliminat- 
ing 3 to 5 lb. of heft, accord- 
ing to tlie company, which also 
points to resistance to acid and 
corrosion and non - sparking 
charaeteristics. Special blade 
treatm ent is said to  assure 
long life. Seven different 
models in various sizes are 
available.

C O U P L IN G

Link-Belt Co., Chicago, offers 
the new “RCB” flexible coup- 
ling consisting of two cut- 
tooth sprockets connected by 
a  piece of specially construeted 
single-widtli finislied steel roller 
eliain. I t  uses a  recently 
patented divided-roller feature 
said to combine the advantage 
of double roller eliain with the 
stronger and simpler construc- 
tion of single-width chain. The 
divided roller provides in
dependent roller action for caeh 
sproeket, and as the contact 
between roller and sproeket 
causes the roller to revolve o* 
its  busliing, the tendency to 
seuff roller and sproeket teeth 
is avoided. Longer eoupling 
life and cxtension of the rangę 
of eflicient application are 
elaimed for the new couplings, 
in addition to  other improve- 
ments.

RESP IRATO R

Development of a  new type 
of respirator which will pre- 
vent silicosis if worn faithfully  
is announeed by the American 
Optical Co., Soutlibridge, Mass. 
Designed for maximum comfort, 
tlie respirator is approved by 
the Bureau of Mines for Type

A dusts. Features reported by 
the m aker a re : compaetness,
light weight, unobstructed vi- 
sion, no facial adjustm ent re- 
(juired, improved valves to ease 
breathing, ease of maintenance 
and 42 sq.in. of filter area.

BELT H O O K S

Armstrong-Bray & Co., Chi
cago. announees a new metłiod 
of carding “W iregrip” belt 
hooks which i t  asserts keeps 
each liook in exact position, 
speeds the loading of lacing 
machines, assures perfect align- 
m ent and prevents the usual 
waste of short ends cu t from 
eards of hooks. W ith th is sys
tem of carding, tlie desired 
number of hooks can be cut off 
easily w ith a pocket knife or 
scissors. No special tool is re- 
quired and the hooks are held 
so securely, i t  is stated, that 
they will re ta in  their perfect 
alignm ent indefinitely even un
der very rougli handling.
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UNION WIRE ROPES

UNION has long recognized that the local rope distributor must occupy the 
key position in the manufacturer's program of service. Every UNION dis
tributor has therefore been selected with the greatest care, and will be found 
a reliable business man who practices the soundest policies of cooperation. 
UNION distributors are prepared to render to customers this thorough 3-point 
service:

1. ROPE SELECTION: They are capable of specifying the correct style, grade 
and size of rope for every ordinary service. But the special recommendations 
of our Engineering Staff are promptly available at any time they may be 
desired.

2. ADEQUATE STOCKS: They carry adeguate stocks, at all times, to insure 
prompt service and protect customers against costly shutdowns.

3. PROMPT DELIVERIES: They make a special point of prompt deliveries.

Our distributors, in principal cities, may be located through the telephone 
directories. Get in touch with the nearest one. You will find his service the 
kind you have been looking for.

UNION WIRE ROPE CORPORATION
Gene ra l O ffices an d  Factory: 21st a n d  Manchester, K a n sa s  City, Mo. 

C h icago  D istrict Office an d  W arehouse: 431 W est Persh ing Road, 
Telephone Y a rd s  1659 

In  M exico: E. O . C hap a , Ca lle  D am as Su r  13, Tampico— M ad ero  2, Mexico, D. F. 
Export Agents: Lucey Export Corp. (Exclusive)

3505 W oolw orth  Bldg., N. Y. B road  St. House, London, E. C. 2, England  
D istributors in  Lead ing  C ities throughout the Country

Ju|y- 1938 —  C O A L AG E 123



A new gear a nil wheel puller 
lias been plaeed 011 the m arket 
by the Edelblute Mfg. Co., 
Keynoldsville, Pu. I t  consists 
uf llirec double-end cliains hay
ing a grab liook 0 11 one end 
for a ttaching the puller to 
spoked wheels and a special 
elose-grip liook on the oiher 
end for engaging solid gears. 
The cliains fit in to  the forks of 
a three-armed yoke, through 
whicli a screw bar is threaded.

GEAR PULLER

The point of the bar fits against 
the end of the shaft and pull- 
ing is accomplished by apply- 
ing a wrench on tlie square 
end of the screw bar.

Due to its (lexible design, 
this puller can be used 011 
spoked, solid, webbed or any 
other type of gear or wheel 
in any size either close to the 
end of tho shaft or far away, 
according to the m anufacturer. 
One size of puller handles most 
of the everv-day pulling jobs. 
Two sizes of “Anchor” gear 
and wheel puller are made, 
howeyer. w ith capacities of 4 
and 12 tons.

C A R  PULLERS

Kridy H oist & Mach i nery 
Co., Mountville, Pa., offers im- 
prove<l inclosed vertical-cap- 
stan car pullers in two sizes. 
The “Jun io r” size, in 7Ą- and 
10-lip. ratings, is designed for 
handling railroad cars with a 
total weight of 150 and 250 
tons on slight grades a t slow 
rope puli. Botli ratings are 
furnished with oyersize yertical 
capstans 10 in. iu diam eter 
with 13-in. faces. All operat
ing parta, according to  tlie 
company, are inclosed 111 a 
east-iron housing for safety and 
weather protection.

The “Heayy-Duty” pullers 
are available 111 ratings of 15 
and 20 hp. for handling 350 to 
500 tons 011 slight grades a t

slow ropo puli. Capstans are
12 in. in diam eter and liave 
13-in. faces, said to be of 
great advantage in elim inating 
slippage of the m anila rope 
when handling lieavy loads. 
These pullers also are inclosed 
in a east-iron housing.

C O M P R E SS O R  DRIVE

To make direct-connected syn 
clironous motors more practi- 
eal and advantageous for 
smaller compressors requiring 
down to 40 lip., E lectric Ma- 
ehinery Mfg. Co., Minneapolis, 
Minn., has developed a new 
drive u n it featured by an ex- 
eiter mounted on top of the 
motor and driven from a shea\e
011 the rotor by a V-belt, and 
an autom atic inclosed wall- 
mounted control instead of the 
usnal panel-mounted starter. 
Adyantages of the new drive 
are stated to be lower first cost, 
simpler installation  and smaller 
Hoor space. The line-control

un it is of the magnetic full- 
yoltage type with oyerload and 
under-voltagc protection. The 
field control u n it is of the slip- 
freąnency responsive type for 
autom atically applying and re- 
moying field-niotor excitation.

C U RT A IN  W ALL

A new type of insulated in- 
dustria l curta in  wali for steel- 
frame buildings is announced 
by Johns-Manville, New York. 
The walls consist of incased in- 
sulating board (1 in. of board 
w ith a J-in. veneer of asbestos 
“Ftócboard” or fiat “T ransite” ) 
over which is applied a wali of 
corrugated “Transite.” Between 
the windows the wali is con- 
structed of incased insulating 
board to whieh is cemented a 
3-in. sheet of fiat “T ransite” to 
form the esterior surface.

U nits are ready to be erected 
when they arriye on the job, 
according to the company, and 
proyide walls th a t not only are 
fireproof but also are capable 
of w ithśtanding high tem pera
tures w ithout melting, cracking 
or buckling. No special tools 
are reąuired, as the materiał 
may be sawed, drilled and fitted

with the ordinary earpenter‘s 
tools. U nits of incased insu lat
ing board are held against the 
steel framework of the building 
by cadmiuin-plated bolts; gray 
caulking compound is applied 
to the edge of each sheet. As 
Ute thermal expansion is ap- 
proximately the same as steel, 
110 expansion joints are neecs- 
sa ry.

BO R IN G  BAR

Deicribed as the fastest, most 
powerful and most accurate 
unit yet designed, the new “Per- 
Fect-O” No. 777 lioring bar is 
offered by the Van Norman 
Maehine Tool Co., Springfield,

Mass. A comjilete u n it pow- 
ered by a J-hp. capacitor motor, 
the bar will horę or sleeye any 
diameter from 2.G00 to 5.343 
in. Two feeds and two speeds 
are provided, and the unit, ac- 
cording to the company, takes 
a 0.050-in. cut a t  any diam eter 
within its capacity.

STOPER

Ingersoll-Rand Co., Phillips- 
burg, X. J ., offers the new 
“SA-90” hand-rotated “Stope- 
hamer.” The pistoli is said to 
combine the long wear of the 
“Jackham er” piston w ith the 
resistance to breakage of the 
so-called “błock” piston. The 
th ro ttle  valve consists of two 
circular platcs held together

by air pressure, thus giving 
tlie adyantages of the taper- 
type th ro ttle  witli the ease of 
operation of the stra igh t 
thro ttle. Fronthead is of tlie 
slirouded type overlapping tlie 
cylinder and inereasing drill 
rigidity. The entire front end 
of the d rill is eąuipped with 
easily renewable bushings. A 
new double-opening ilirect-flow 
main val\'e is elaimed to result 
in Iow a ir  consumption and 
high drilling  speed.

PROTECT IYE PA IN T S

Sherwin-W illiams Co., Cleve- 
land, Ohio, announees a new 
line of protective coatings, in
cluding S-W “Kem-Kromik” 
mfetal primer, “Kem-Elastic” 
metal-protective pain ts and 
“Kem” red lead (p rim er). The 
distinguishing feature of each 
of these products, according to 
the company, is the use of 
synthetic S-W “Kem Liąuid,” 
said to  result, in the case of 
the paints, in the following 
advantages: more complete ex- 
clusion of w ater and gases from 
tlie metal protected; definitely 
greater du rab ility ; an im- 
proved appearance which is 
m aintained in seryice; and 
easier application.

ADJU STABLE-SPEED
M O T O R

Crocker-Wheeler Electric Mfg. 
Co., Ampere, N. J ., offers a 
“perfected and practical a.c. 
adjustable-speed shunt motor.” 
So far, the new “Polyspeed” 
motor is a \a ilab le  in sizes up 
to 7 i  hp. I t  has a sta to r core 
and winding sim ilar to an or
dinary induction motor and a 
single-rotor winding sim ilar to

the arm aturę of a d.c. motor. 
I t  has 50 per cent more brushes 
th an  a  d.c. machinę of the sanie 
number of poles. Brush posi
tion is fixed. The speed regu
lator, which is separate, is of 
the induction type with no 
switch contacts to  wear out or 
burn and conseąuently, accord
ing to  tlie company, is well 
adapted to  remote control. Tlie 
“Polyspeed” motor, i t  is stated. 
provides an infinite number 
of speeds and not a series of 
steps. “I t  can be operated at 
any speed desired from slightly 
above standstill to 1,800 
r.p.m. simply by turning the 
rotor of the speed regulator 
through an angle of 180 deg.
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