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G R A V I T Y  Y V r D S.

The f r e ig h t  yards and f r e ig h t  term in a ls  fo r a  a la rg e  part 

o f  a r a i l r o a d  system . The t o t a l  len g th  o f  yards i s  a co n s id e ra b le  

p a rt o f  the t o t a l  m ileage  o f  any roa d ; and the c o s t  o f  yard co n ­

s t r u c t io n  and o p e ra t io n  i s  a la rg e  per1 cen t o f  the c o s t  o f  c o n s tr u c ­

t io n  and o p e ra t io n  o f  the whole system . Of f i v e  r a i lr o a d s  te rm i­

n a tin g  a t B oston , M ass.,h a v in g  a t o t a l  m ileage o f  3619 m ile s , 1015 

m ile s  are  s id in g s  and y a rd s : and f o r  the same roads the t o t a l  c o s t  

o f  t r a in  o p e ra t io n  in  1394 was if 3 8 ,5 1 6 ,8 8 5 , o f  which amount 

$ 6 ,4 0 6 ,3 8 1  was f o r  sw itch in g  a lo n e .

I t  i s  becau se the yards do form such an im portant p a rt  o f  

a r a i l r o a d  system , th a t the study o f  the p r in c ip le s  a p p lic a b le  to  

the d e s ig n  o f  hump g r a v ity  yards were undertaken , m ainly w ith  the 

id ea  o f  showing where th is  k ind  o f  a yard can be used  to  advantage 

in  p la c e  o f  the yards in  more common u s e . Some o f  the m a te r ia l f o r  

th is  paper has been ob ta in ed  from cu rren t l i t e r a t u r e ,  some through 

the h e lp  o f  p r a c t ic in g  en g in e e rs , and a sm all p a rt  from p erson a l 

ex p er ien ce  in  tra ck  m aintenance.

CLASSIFICATION OF YARDS.

By a yard i s  meant th ree  or  more p a r a l l e l  tra ck s  arranged 

in  a s e r ie s  f o r  the con v en ien t sw itch in g  o r  s to ra g e  o f  c a r s .

Yards are d iv id e d  a cco rd in g  to  the method o f  sw itch in g  c a r s , in to  

the fo l lo w in g  c la s s e s :  t a i l  sw itch in g  o r  bu nting yard , p o lin g  yard, 

hump o r  summit yard , and pure g r a v ity  y a rd s .
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TAIL SWITCHING o r  BUNTING YARD. One in  which an engine i s  

a tta ch ed  to  a t r a in  o r  s t r in g  o f  c a r s , and pushes o r  bunts them to  

t h e ir  p rop er  p o s i t io n s .  This method o f  sw itch in g , because o f  i t s  

s low n ess , i s  a p p lic a b le  on ly  to  sm all y a rd s .

POLING YARD. A yard in  which the movement o f  cars  i s  p r o ­

duced by the u se  o f  a p o le  o r  stake op era ted  by an engine on an ad­

jo in in g  p a r a l l e l  t ra ck . P o lin g  yards perhaps out number a l l  o th er  

c la s s e s  o f  yards com bined, s in ce  they can be la id  ou t on alm ost any 

kind -o f  ground w ithou t much regard  to  the e le v a t io n  o f  the d i f f e r ­

ent p a r ts  o f  the yard . This c la s s  o f  yard can be found on any 

la rg e  r a i lr o a d  system , such as the C. B. Q ., the P en n sy lvan ia , 

the Union P a c i f i c ,  the I l l i n o i s  C entral and o th e r s .

HUMP o r  SUMMIT YARD. One in  which the movement o f  the 

cars  i s  produced  by pushing them s low ly  ov er  a summit, beyond which 

they run by g r a v it y .  In  o rd e r  th at the ca rs  may be  d is t r ib u te d  

more r e a d i ly  and th at they w i l l  n ot stop  b e fo r e  they have c le a re d  

a l l  sw itch es  below  the hump, each tra ck  may be g iv e n  a s l ig h t  a d d i­

t io n a l  grade beg in n in g  a t the f o o t  o f  the hump p ro p e r .

GRAVITY YARD. A yard  in  which the movement o f  ca rs  i s  

produced by g r a v ity  a lon e  * In th is  type o f  yard a l l  sw itch in g  i s  

done in  one d i r e c t io n ,  i . e . ,  a l l  t ra in s  are  taken to to  the r e c e iv ­

ing yard which i s  lo c a te d  a t the h ig h e s t  p o in t  o f  the yard , from 

whence the ca rs  run down grade through se p a ra tin g , s o r t in g , and 

m arshaling y a rd s . During th is  p ro ce ss  o f  d is t r ib u t io n  the ca rs  

are separa ted  In to  the n e ce ssa ry  c la s s e s ,  and are made up in to  

t r a in s .  Only two such yards are known to  the w r ite r  one a t Edge- 

H i l l ,  England, the o th e r  a t D resden, Germany.
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S u b d iv is io n s  o f  the Yard.

Each form o f  yard may be su bd iv id ed  in to  the fo l lo w in g  

p a r ts : r e c e iv in g  yard , sep a ra tin g  yard , c l a s s i f i c a t i o n  yard , 

dep artu re  yard , s to ra g e  yard , and r e p a ir  yard .

R ece iv in g  Y ard. A yard f o r  the r e ce p t io n  o f  y r a f f l e .  

S eparatin g  Yard. A yard , next in  ord er  to  a r e c e iv in g  

yard , in  which the t r a f f i c  i s  separated  by d i s t r i c t s  o r  com m odities.

C la s s i f i c a t io n  Yard. A yard next in  o rd e r  to  the sepa­

ra t in g  yard , in  which the t r a f f i c  i s  c l a s s i f i e d  in to  tim e, 

through , and dead f r e ig h t .  The time f r e ig h t  takes preceden ce  Over 

the through , and the th rou g h ,ov er  the dead f r e ig h t .

S torage Yard. A yard in  which ca rs  aw aitin g  d is p o s i t io n

are h e ld .

D eparture Yard. A yard in  which tra in s  made up in  the 

c l a s s i f i c a t i o n  yards are p la ce d  aw aiting d ep a rtu re .

R epair Yard. A yard in  which a l l  ca rs  needing re p a irs

are p la c e d .

E X AM P L E  O F  P U R E  G R A V I T Y  Y A R D .

A lthough the fo l lo w in g  pages are to  d ea l c h ie f ly  w ith

the th ir d  d iv i s io n ,  under the c l a s s i f i c a t i o n  o f  ya rd s , i »  •,

hump y a rd s , y e t  the f i r s t  example o f  a g r a v ity  yard w i l l  be the
#

pure g r a v ity  yard o f  Edge H i l l ,  England. This i s  done so that 

the d i f f e r e n c e  between the pure and hump g r a v ity  yards may be 

more c le a r ly  u n d erstood .
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EDGE HILL GRAVITY YARD.

The Edge H i l l  yard i s  lo c a te d  near L iv e r p o o l, England, 

on the London and N orthw estern R a ilro a d . A l l  t ra in s  a r r iv in g  a t 

L iv e rp o o l are broken up at Edge H i l l ,  and a l l  t ra in s  lea v in g  

L iv e rp o o l are made up at the same p la c e .  A g r a v ity  yard was 

suggested  by the ch a ra c te r  o f  the ground on which the yard i s  

lo c a t e d . The su r fa ce  has a gradual r i s e  from west to  e a s t , so the 

tra ck s  cou ld  be la id  on a un iform  g ra d ie n t  a t sm all c o s t .

For the econom ic o p e ra t io n  two co n d it io n s  seemed 

e s s e n t ia l :  f i r s t ,  th a t a i l  changes n ecessa ry  in  the r e la t iv e  p o s i­

t io n s  o f  ca rs  must be made between the summit and the f o o t  o f  the 

in c l in e  w ith ou t the a s s is ta n ce  o f  lo c o m o tiv e s . To meet the 

f i r s t  c o n d it io n  the yard was d iv id e d  in to  the fo l lo w in g  p a r ts :

F ir s t ,  the upper r e c e p t io n  yard o f  s ix  tra ck s  having a ca p a c ity  

o f  264 c a r s .  Second, the s o r t in g  yard com prising 24 tra ck s  w ith a 

c a p a c ity  o f  1064 c a r s , in to  which the ca rs  f i r s t  run, e a c h 's id in g  

r e c e iv in g  the ca rs  f o r  a p a r t ic u la r  t r a in . T h ird , two sm all 

groups o f  m arshaling s id in g s  through which the ca rs  pass to  be 

arranged in  p rop er  o rd e r  on t h e ir  way to  the fo u rth  o r  departure 

yard . F ourth , the dep artu re  yard having a c a p a c ity  o f  183 ca rs  o r  

fou r  t r a in s .  The second c o n d it io n  was met by the use o f  the 

chain  drag , which c o n s is t s  o f  a heavy f l e x i b l e  ca b le  p la ced  in  a 

wrought ir o n  tank below  and between the r a i l s .  A s t e e l  hook co n ­

n ected  to  the ca b le  i s  h e ld  by means o f  a lo o s e  so ck e t , in  such a 

p o s i t io n  that i t  w i l l  ca tch  on the a x le  o f  any ca r  u n le ss  the sockbt 

and hook are low ered by means o f  a le v e r  arranged f o r  th is  purpose,
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b e fo re , the ca r  reach es the hook . When a ca r  g e ts  beyond the con ­

t r o l  o f  the sh u n ters , the so ck e t  i s  l e f t  in  i t s  normal p o s it io n  

and. the hook ca tch es  on the a x le  o f  the passin g  ca r  and drags the 

ca b le  out o f  the tank and over  the lo o s e  b a l la s t  u n t i l l  f r i c t i o n  

stop s  the c a r . The ca r  i s  hauled  back to  i t s  s ta r t in g  p o in t  by an 

en g in e , and the ca b le  i s  a llow ed  to  drag as fa r  ba.ck to  i t s  o r i g i ­

n a l p o s i t io n  when i t  i s  unhooked from the car  a x le  and p la ced  in  

p o s i t io n  f o r  u se  when again  needed.

The g ra d ie n t  o f  the tra ck s  v a r ie s  from 46 to  88 f e e t  p er 

m ile , b e in g  g r e a te s t  a t the low er end o f  the r e c e p t io n , s o r t in g , 

and g r id ir o n  s id in g s . The g ra d ie n ts  are such that the g r e a te s t  

moving fo r c e  i s  p rov id ed  where ca rs  are  req u ired  to  s ta r t  q u ick ­

ly  and a ls o  where they must encounter the most r e s is ta n c e . A l l  

curves have a 4 6 2 -fo o t  ra d iu s . The g r a d ie n t , cu rv es , and g en era l
Itplan o f  the yard i s  shorn on P la te  1.

A l l  ca rs  o r  t ra in s  on a r r iv a l  in  the yards p roceed  

d i r e c t ly  to  the upper r e c e p t io n  yard , where the engine i s  detached 

from the t r a in ,  and the ca rs  are dropped in to  the s o r t in g  yard , 

each ca r  having f i r s t  been numbered w ith  the same number as that 

o f  the tra ck  to  which i t  i s  to  g o . The man who separated  the cars  

in s p e c ts  the breakes o f  each ca r , and cn r e le a s in g  the ca r , 

s ig n a ls  the shunter o r  switchman o f  the tra ck  to  which the ca r  i s  

to  go . From the s o r t in g  s id in g s  the ca rs  pass through the g r id ­

ir o n  yards where they are arranged in  s ta t io n  o rd e r .

The maximum number o f  ca rs  p a ssin g  through the yard p er  24

hours, i s  2600, and th is  number can be in crea sed  to  8000 o r  6000.
*  Owing to an accident during the past summer, which resulted in the loss of 

my right hand, I was compelled to do all the drafting with my left hand.
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ca rs  w ith a s n a il  in c r e a s e  o f  s o r t in g  s id in g s . I t  re q u ire s  75 men 

i/O do t h is  work, the la r g e r  p er  cen t o f  s o r t in g  be in g  done from 

5 . to  9 . P. M.

E X A M P L E S O F  H U M P  G R A V I T Y  Y A R D S .

Some examples o f  the b e t t e r  known hump g r a v ity  yards 

are th ose  o f  the westbound yard o f  the C hicago, B u r lin g ton , & 

Quincy R a ilro a d  a t Hawthorne, 1 1 1 ., and the yard at G alesburg, 

1 1 1 ., o f  the same roa d , the Chicago and E astern I l l i n o i s  r a i lr o a d  

yard a t D olton  1 1 1 ., the Lake Shore yard at E lk h art, I n d .,  and 

the Indiana Harbor and Southern Yard at G ibson , Ind iana .

HAWTHORNE YARD.

The westbound yard o f  C hicago, B u rlin g ton  Quincy r a i l ­

road at Hawthorne, 1 1 1 ., though i t  cou ld  h a rd ly  be c a l le d  a 

modem model f o r  hump y a rd s , has a number o f  very good p o in ts  

about i t ,  and when the work now in  p ro g re ss  has been com pleted 

the yard w i l l  be much Im proved. The yard c o n s is t s  o f  a R e ce iv in g , 

S ortin g  , D eparture, R ep a ir , S tora g e , and T ra n sfer  Yard. The 

gen era l p lan  o f  the yard i s  shorn in  P la te  I I .

RECEIVING YARD. The r e c e iv in g  yard has a ca p a c ity  o f  

about 500 c a r s .  On the lea d  from th is  yard to  the hump-approach 

tra ck  i s  a s u r fa ce  s c a le  to  be used as an a u x il ia r y  to  the 5 0 - fe e t  

autom atic s c a le  on the hump tra ck .

HUMP GRADES. The len g th  o f  the hump-approach tra ck  i s
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900 f e e t ,  and i t  has a I i /S ^  grad e . The hump s c a le s  are s itu a te d  

75 f e e t  beyond the c r e s t  o f  the hump, the v e lo c i t y  grade from the 

c r e s t  o f  the hump a cro ss  the s c a le s  a d is ta n ce  o f  150 f e e t  i s  a t 

the v e l o c i t y  grade beyond the s c a le s  i s  155 f e e t  a t 5 .5 ^ ; 

the a s s is t in g  grade o f  400 f e e t  through sw itch es has a one per 

c e n t ; beyond the sw itch es the tra ck s  have a 0 .5 ^  grade f o r  a 

d is ta n ce  o f  a 1000 f e e t .

SGRTI1JG YARD. When the improvements now in  p ro g re ss  

have been com p leted , the s o r t in g  yard w i l l  com prise 58 tra ck s  

w ith a c a p a c ity  o f  som ething over  600 cars..

DEPARTURE YARD. The dep artu re  yard i s  an ex ten s ion  o f  

16 o f  the s o r t in g  yard tr a c k s , and has a ca p a c ity  o f  about 500 

cax*s.

Method, o f  H andling T ra in s .

A fte r  the t r a in s  have en tered  the r e c e iv in g  yard the 

road engine i s  un cou pled  and goes to the roxxnd h ou se . The 

brakes o f  the ca rs  are then examined; and the number o f  the tra ck  

to  which the ca r  i s  to  go i s  marked on the end o f  the ca r  w ith  a 

p e ic e  o f  chalk,, by the foreman o f  one o f  the yard en g in es . The 

ca rs  a r e ‘ then pushed by the hump engines up the hump-approach 

tra ck , two engines b e in g  n ecessa ry  to  push the 7 0 - o r  80 - ca r  

t ra in s  up the approach tra ck  becau se o f  the heavy grade due to  

the R obinson Avenue v ia d u ct .

At the p resen t time a l l  ca rs  excep t the empty s to ck  cars  

are handled ov er  the hump. The s to ck  cars  en ter  the yard in  

bunches and are pushed around the hump ov er  a su r fa ce  s ca le
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d i r e c t ly  in to  the 80 -c a r  make-up t ra ck s . When the proposed tra n s ­

f e r  tra ck s  have been con n ected  up, the m erchandise ca rs  can be 

pushed from  th ese  tra ck s  d i r e c t ly  in to  the departu re yard .

A l l  earn excep t em pties and th ose  loaded  w ith  company ma­

t e r i a l  are  weighed on the 50- f o o t  autom atic s c a le .  This method o f  

w eighing makes i t  n ecessa ry  to  make as many cu ts  as th ere  are cars  

in  the t r a in , even though two o r  more su cceed in g  c a r s ’ go to the same 

t r a c k $ and as th is  re q u ire s  about 40 p er  cen t a d d it io n a l tim e, the 

maximum s o r t in g  ca p a c ity  o f  the hump can n ot be a t ta in e d .

Because the v e lo c i t y  grade and the a s s is t in g  grades through
i

the sw itch es  are n ot s u f f i c i e n t  to  ca rry  a l l  ca rs  c le a r  o f  the leads, 

i t  i s  n ecessa ry  to  use two engines to  c le a n  up the yard a f t e r  each 

s tr in g  o f  ca rs  has been humped. Twelve brakemen (o r  r id e r s )  are 

used during heavy b u s in e s s , and i t  r e q u ire s  56 c l a s s i f i c a t i o n s  to  

p ro p e r ly  d is t r ib u t e  the t r a in s  in  the Departure Yard.

Cost o f  Sw ltchinp;.

The approxim ate c o s t  per ca r  i s  15 c e n ts . .This i s  made up by com­

pu ting  the wages o f  12 r id d rs  and o f  two sw itch  engines w ith  th ree  

switchmen and two men to  each engine"'.’ During a t r i a l  conducted  

during a s tron g  wind w ith  the tem perature 50 degrees above z e ro ,

155 ca rs  n e c e s s it a t in g  108 cu ts  were humped in  150 m inutes. 'This 

was n ot up to  the average number, which i s  1200 per 10 h ou rs , b e ­

cause the stron g  wind made the ca rs  run much slow er than u su a l, s o < 
that i t  was fr e q u e n t ly  n ecessa ry  to  stop  humping lon g  enough to

push the ca rs  in to  the c le a r .
"’This to g e th e r  w ith  much o f  the o th e r  data on th is  yard was o b ­

ta in e d  through the h e lp  o f  Mr. J .1I.Schackel Div. E n g .o f the C.B.& Q*Ry
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GALESBURG YARD.

The G alesburg Yard o f  the C hicago, B u r lin g ton , and Quincy 

R a ilroa d  was modled a f t e r  the Hawthorne Yard o f  the same read . I t  

c o n s is t s  o f  two d u p lic a te  yards one f o r  each d i r e c t io n  o f  t r a in  move­

ment. Each yard i s  made up as fo l lo w s :  R ece iv in g  Yard o f  s ix  tracks) 

each tra ck  having a ca p a c ity  o f  80 c a r s ; Hump Approach c o n s is t in g  

o f  800 f e e t  a t a 0 .3  p er  cen t g ra d e ; 700 f e e t  a t 0 .8  per ce n t ; 200 

f e e t  at 4.0 p er c e n t : and the V e lo c it y  Grade to  the s o r t in g  yard 

c o n s is t s  o f  1600 f e e t  a.t a 1 .0  p er  cen t g ra d e . The s c a le s  are l o ­

cated  on the hump tra ck  ju s t  below  the c r e s t  o f  the hump, the ca rs  

be in g  w eighed as they go ov er  the s c a le s  on t h e ir  way to  the so r t in g  

ya rd s . The S ortin g  Yard c o n s is t s  o f  twenty one tra ck s  w ith  a c a ­

p a c ity  o f  6 5 0 c a r s . .  From the s o r t in g  yard the ca rs  pass to  the Out­

go in g  Yard, which i s  o f  the same s iz e  as the r e c e iv in g  yard . The 

R epair and S torage Yards are lo c a te d  near the round house. The 

sto ra g e  yard has a ca p a c ity  o f  179 c a r s .
V

Method o f  Handling T ra in s .

A f t e r ' the t r a in  has en tered  the r e c e iv in g  yard the engine 

i s  uncoupled, and pass from the r e c e iv in g  yard ov er  the engine tra ck  

to  the running tra ck  on which they go to  the round hou se . The l o c a ­

t io n  o f  th ese  tra ck s  i s  shown on the g en era l p lan  o f  the y a r d - -  see  

P l a t e l l l .  The ca rs  are marked in  the r e c e iv in g  yard , a f t e r  which 

they are pushed ov er  the hump by the hump en g in e . A ll  movement o f  

ca rs  i s  in  the d i r e c t io n  o f  t r a f f i c  excep t when a re v e rse  movement 

o f  f r e ig h t  must o c cu r , in  which cane the ca rs  e,re sw itched  d i r e c t ly  

from  the n orth  and east incom ing yard to  the n orth  and east s o r t in g
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yard , and thence to  the dep artu re  ya rd . The sw itch es are operated  

hy e l e c t r i c i t y  from tow ers a d ja cen t to  the humps. (.
COST OP CONSTRUCTION. In o rd e r  to  b u ild  the yards i t  was 

n ecessa ry  to  make one new yard and to,-rem odel the o ld  one. This 

req u ired  200,000 cu b ic  yards o f  grad in g  f o r  the 50 m iles  o f  tra ck ; 

and the t o t a l  c o s t  was something ov er  f> 4 0 0 ,0 0 0 .0 0 .

DOLTON YARD.

The D olton  Yard o f  the Chicago and Eastern R a ilroa d  at 

D olton  1 1 1 ., was a t f i r s t  n ot a g r a v ity  yard , but the in cre a se  in  

b u s in ess  made a g r a v ity  yard n ecessa ry  f o r  the more e x p e d it io u s  

handling o f  c a r s .  In o rd e r  th a t the n ecessa ry  improvements cou ld  

be made, 160 a cre s  were purchased; ju s t  south o f  the o ld  yard . On 

th is  new t r a c t  a north -bound  g r a v ity  yard was b u i l t ,  and the o ld  

yard was rem odled in to  a south-bound g r a v ity  yard . Each yard i s  

a d ja cen t to  the corresp on d in g  tra ck , and comm unication between the 

yards i s  a c r o s s  the main tr a c k s , the c ro s s in g  be in g  p r o te c te d  by 

in t e r lo c k in g .

The north -bound  yard has a ca p a c ity  o f  5200 ca rs  and i s  

made up o f  the fo l lo w in g  p a r ts :

RECEIVING YARD o f  11 tra ck s  having a ca p a c ity  o f  688 ca rs , 

w ith p r o v is io n  f o r  5 a d d it io n a l tra ck s  h o ld in g  188 c a r s .

HUMP GRADES. The hump grades o f  the north -bound yard 

are  o f  the fo l lo w in g  len g th s  and v e l o c i t i e s ,  about 200 f e e t  at 0 .5  

p er  c e n t , 100 f e e t  a t  1 .0  p er  c e n t , 475 f e e t  a t 2 .1 1  p er  ce n t .
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The grad es beyond the c r e s t  are 105 f e e t  a t 1 .92  p er  c e n t , 115 f e e t  

a t 0 .8  p e r  cen t 165 f e e t  at 5 .0  p er  c e n t , 45 f e e t  a t 2 .1 1  per c e n t , 

200 f e e t  a t 1 .5  p er  c e n t , 600 f e e t  a t 0 .5  p er  c e n t . One im portant 

change s in ce  the p lan s were f i r s t  made i s  in  r a is in g  the grade o f  

th e” run around" so th at the knuckle o f  the "run around" i s  h ig h er  

than th at o f  the hump p ro p e r . The "run around" in  the north -bound 

yard i s  1 .27  f e e t  h ig h e r  than the hump p ro p e r , so th is  tra ck  can be 

used when the s c a le  i s  out o f  com m ission o r  the track  i s  b lo ck e d  

f o r  some o th e r  rea son , o r  when the tra ck  i s  n ot o f  s u f f i c i e n t  e le v a ­

t io n  to  ca rry  the ca rs  in to  the c le a r  on very  windy days. The 

hump s c a le s  are  p rov id ed  w ith  the S treeter-A m et autom atic w eighing 

d e v i c e .

SORTING YARD c o n s is t s  o f  16 tra ck s  having a ca p a c ity  o f  

607 c a r s .  The s o r t in g  tra ck s  con n ect to  the running tra ck , which 

was extended so as to  f a c i l i t a t e  the movement to  the con n ectin g  

l in e s  and to  the c i t y  y a rd s . This arrangement m inim izes the t r a f ­

f i c  through the th ro a t  between the n o r th - and south-bound ya rd s , 

which i s  a c r o s s  the main t r a c k s . There are th ree  c r o s s -o v e r s  b e ­

tween the running and main t r a c k s , so arranged th at a 50-c a r  t ra in  

can stand betw een each, and a ls o  arranged so th at e ith e r  t r a in  can 

be p u lle d  out in d ep en d en tly  o f  the o th e r .

STORAGE YARDS. There are  th ree  s to ra g e  yards ly in g  east 

o f  and p a r a l l e l  to  the s o r t in g  ya rd . S torage yard No. 1 has 15 

tra ck s  h o ld in g  520 c a r s ; N o.2 has 11 tra ck s  h o ld in g  528 c a r s ; and 

yard N o.5 has 11 tra ck s  h o ld in g  440 ca rs  w ith room f o r  fo u r  more 

tra ck s  o f  155 ca rs  c a p a c ity . In a d d it io n  to  th ese , th ere  are two
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caboose  tra ck s  and two s e t -o u t  tra ck s  lo c a te d  ju s t  west o f  the main 

hump tra ck  w ith  co n n e ctio n s  to  the r e c e iv in g -y a r d  la d d er  ju s t  ahead 

o f  the hump le a d .4r x
SOUTH BOUND YARD re p re se n ts  an ad ap ta tion  o f  requirem ents 

to  e x is t in g  c o n d it io n s . The land on which th is  yard i s  lo c a te d  i s  

n ot shaped f o r  t h e 'g r a v i t y  yard p la n , and because o f  th is  the cars  

do n ot ha,ve a con tin u ou s forw ard movement through the yard . The 

la rg e r  p a rt o f  the b u s in ess  through th is  yard i s  the handling  o f  

empty. c o a l  c a r s .

RECEIVING YARD has a c a p a c ity  o f  703 cars  on n ine tra ck s , 

the lo n g e s t  o f  which h o ld  84 c a r s .

HUMP GRADES. The f i r s t  100 f e e t  o f  hump approach are on 

a 0 .5  p er  cen t g ra d e , the rem ainder o f  the hump approach a d is ta n ce
I

o f  705 f e e t  i s  on a 8 .5  p er  cen t g ra d e . At the c r e s t  o f  the hump, 

the grade i s  l e v e l  f o r  a d is ta n ce  o f  100 f e e t ,  so any change found 

n ecessa ry  may be made. Beyond the c r e s t  the v e lo c i t y  grades are 1 

100 f e e t  a t 3 .0  p er  c e n t , 100 f e e t  a t 0 .8  p er  c e n t , about 100 f e e t  

at 3 .0  p er  c e n t , 90 f e e t  a t  8 .0  p er c e n t , about 650 f e e t  a t 1 .0  p er  

c e n t , and a 0 .067  p er  cen t  extends f o r  some d is ta n ce  in to  the c la s s ­

i f i c a t i o n  yard .

SORTING YARD. The s o r t in g  yard c o n s is t s  o f  14 tra ck s  

having a c a p a c ity  o f  186 ca rs  i s  a d ja cen t to  the r e c e iv in g  yard , 

the hump be in g  on the n orth  end.

REPAIR TRACKS. The r e p a ir  yard o f  f i v e  tra ck s  h o ld in g  

90 ca rs  i s  lo c a te d  a t the south end o f  the yard near the round­

h ou se .

The fo u r  "h o ld in g  tra ck s"  shown on P la te  IV are f o r  h o ld -
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in g  t r a in s  made up in  the s o r t in g  yard f o r  which no m otive power i s  

a v a i la b le .  P a r a l le l  to  the h o ld in g 't r a c k s  are th ree  tra ck s  f o r  

ca rs  awating r e p a ir s .  The en g in e , ca b oose , c o a l  and o th e r  tra ck s  

are a ls o  shown.

ELKHART YARD.

The new g r a v ity  yard o f  the Lake Shore R a ilroa d  at 

E lkhart I n d . ,  l i e s  e n t ir e ly  on one s id e  o f  the main tra ck s . The 

gen era l la y  ou t and p r o f i l e  are  g iv e n  in  P la te  V. On th is  road 

the t r a in s  run l e f t  handed. • The t o t a l  len g th  o f  yard i s  n ea rly  

fou r  m ile s . East bound f r e ig h t  t r a in s  le a v e  the main tra ck  at s ta ­

t io n  5140 and con tin u e  ea st ward along an east inbound f r e ig h t  track  

a d ja cen t to  the south-bound main tra ck .

RECEIVING YARD c o n s is t s  o f  f i v e  t ra ck s , each h o ld in g  88 

to  90 c a r s .  About the m iddle o f  the r e c e iv in g  yard i s  a s e r ie s  o f  

c r o s s o v e r  t ra ck s , f o r  the purpose o f  d iv id in g  up t r a in s  so the p a rts  

can be handled s e p a ra te ly .

HUMP GRADES. The ea st bound r e c e iv in g  yard has an a s ­

cending grade o f  0 .3  p er  cen t excep t near the summit where the grade 

in cr e a s e s  to  0 .8 5  per c e n t ; a f t e r  le a v in g  the summit o f  the hump,

i t  drops at the r a t e o f  4 .3  p er  cen t f o r  a d is ta n ce  o f  about 300 

f e e t ,  and then con tin u es  on through the sw itch es in to  the s o r t in g  

yard on a descend ing  grade o f  0 .6  p er  c e n t . The hump tra ck  i s  

q u ite  lo n g , and a l l  the tra ck s  in  the east-bou nd  s o r t in g  yard have 

a descend ing  grade o f  0 .1 6  p er  c e n t .
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SORTING YARDS. The east-hound s o r t in g  yard c o n s is t s  o f  

14 tra ck s  w ith  room fo  8 a d d it io n a l tra ck s  when needed. The w est­

bound yard i s  made up o f  17 tra ck s  so arranged that 10 more tra ck s  

can be added when needed .

Method o f  Handling T ra ins

The movement o f  ca rs  in  the north -bound  yard , a f t e r  the 

road engine has been uncoupled  and the cars  have been in sp e cte d  and 

marked i s  ov er  the hump which i s  c o n t r o l le d  by a semaphore operated  

by the man in  charge o f  the hump. The house f o r  the hump r id e r s  

i s  a d ja cen t to  the hump. Three s p e c ia l  e n g in e so f the 0 -8 -0  typ e , 

w eighing 800,000 pounds , a l l  on the d r iv e r s  do the humping work, 

and b e s id e  th ese  th ere  are fo u r te e n  0 -6 -0  ty p e , sw itch in g  engines 

f o r  the g en era l yard work. As soon as a t r a in  has been made up in  

the s o r t in g  ya rd , a sw itch  engine g e ts  a caboose  from the caboose  

tra ck  and pushes the caboose  o v e r  the hump in to  the s o r t in g  yard . 

There be in g  no separa te  dep artu re  yard the road engine i s  then back ­

ed down and cou p led  to  the t r a in  in  the s o r t in g  yard . The method 

o f  o p e ra t io n  i s  the same in  the south as in  the north -bound yard ex­

cep t th a t the hump engines must back out o f  the r e c e iv in g  yard w ith  

each s t r in g  o f  c a r s , and then sw itch  a c ro ss  to  the hump lea d  b e fo r e  

d is t r ib u t io n  can be begun.

LIGHTING: A s e r ie s  a lte r n a t in g  l ig h t in g  system c o n s is t ­

ing o f  a 100 h orse -p ow er h ig h -sp e e d  engine and a 60 k .w . P ort Wayne 

a lte r n a t in g  g e n e ra to r , in s t a l le d  near the round hou se, fu rn ish e s  the 

l i g h t  f o r  the y a rd s .
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There are th ree  c in d e r  p i t s ,  a c o a l chute o f  78 p o ck e ts , 5 

w ater c ra n e s , a sand house w ith  a ca p a c ity  o f  55 c a r s , a la rg e  mach­

in e  shop , a round house o f  80 s t a l l s ,  o i l  house and a s to r e  room in  

the south y a rd ; and a w ater s o fte n in g  p la n t having two tanks o f  

85 ,000 g a llo n s  each i s  lo c a te d  in  the n orth  yard . These f a c i l i t i e s  

a llow  o f  the ra p id  h and ling  o f  the engines so th ere  w i l l  be no delay  

in  g e t t in g  m otive pow er.

REPAIR YARD. The r e p a ir  yard i s  between the two hump 

tra ck s , and c o n s is t s  o f  8 t ra ck s . The supply sheds l i e  in  the cen­

t e r  o f  t h is  yard , and are c o n v ie n ie n t  to  a l l  t ra ck s .

Method o f  Handling T rains

A fte r  the t r a in  has en tered  the r e c e iv in g  yard the engine 

i s  un cou pled  and p roceed s  to  the engine tra ck  and thence to  the 

round h ou se , which i s  lo c a te d  near s ta t io n  5550. The t r a in  i s  then 

in sp e cte d  and marked, a f t e r  which i t  i s  c l a s s i f i e d  ov er  the hump, by 

pushing the ca rs  up the hump approach and sep a ra tin g  them in  the 

s o r t in g  yard , which has a c a p a c ity  o f  856 c a r s . A fte r  the t r a in s  

have been made up in  the s o r t in g  yard a sw itch  engine g e ts  a caboose  

from the caboose  t ra ck , which i s  connected  to  the hump tra ck , and 

backs up to  the hump tra ck  , and then pushes the caboose  in to  the 

s o r t in g  yard where i t  i s  cou p led  to the t r a in .  A fte r  the t r a in  i s  

made up, an ea st  bound engine backs down, and cou p les  onto the t r a in  

and p u l ls  i t  out o f  the yard .
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GIBSOH YARD.

The G ibson Yard o f  the C hicago, Indiana & Southern K a il -  

road i s  a new yard o f  the dou ble  hump g r a v ity  type b u i l t  p r a c t i c a l ­

ly  o f  d u p lic a te  h a lv es  f o r  east and west bound b u s in e s s , and was not 

com pleted u n t i l  December o f  1906. Each h a l f  o f  the yard c o n s is t s  

o f  the fo l lo w in g  p a r ts :

RECEIVING YARD. The w est bound yard c o n s is t s  o f  s ix  

t ra ck s , th ree  o f  the tra ck s  having a ca p a c ity  o f  115 cars  and the 

o th er  th re e  245 c a r s . C onnecting the south tra ck  o f  th is  yard w ith 

the east-bou n d  hump tra ck  i s  a yard o f  f i v e  tra ck s  f o r  west bound 

fr e ig h t  which comes in  ov er  the east-bou nd  t ra ck s . The east-bound 

r e c e iv in g  yard i s  s im ila r  to  the w est-bound yard excep t th at i t  

h o ld s  591 ca rs  in s te a d  o f  560. The yard o f  s ix  tra ck s  con n ectin g  

the n orth  tra ck  o f  the r e c e iv in g  yard w ith  the w est-bound hump track  

f o r  ea st  bound ca rs  coming in  ov er  the west bound tra ck  i s  shown on

P la te  V I.
HUMP GRADES. In th is  yard the hump approach tra ck s  are 

sh ort and have a sm all grade becau se  the yard i s  so b u i l t  th at the 

r e c e iv in g  yards have a sm all grade toward the humps. The w est­

bound has a 0 .2 5  p er  cen t grade toward the hump, which in cre a s e s  to  

0 .6  p er  cen t in  the hump approach which i s  600 f e e t  lo n g ; beyond 

th is  th ere  are 100 f e e t  to  the c r e s t  o f  the hump at a 1 .5  per cen t 

g ra d e . The v e lo c i t y  grades beyond, the c r e s t  o f  the hump a re . 75 

f e e t  a t 2 .5  p er c e n t , 50 f e e t  a t 0 .0  p er  c e n t , 100 f e e t  a t 5 .5  p er  

c e n t , 60 f e e t  a t 1 .5  p er  c e n t , about 1500 f e e t  at 0 .7  p er  c e n t , and 

1400 f e e t  a t 0 .5  p er  c e n t . The grades lea d in g  to  c r e s t  o f  the
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frump in  the east-hound yard a re : 600 f e e t  a t 0 .0 6  per-cent, 1000 

f e e t  a t 0 .0 5  p er  ce n t , 700 f e e t  a t 0 .0 6  p er  cen t 1500 f e e t  a t 0 .0 5  

p er  c e n t , 900 f e e t  a t 0 .6  per c e n t , and 100 f e e t  at 1 .5  per ce n t ; 

beyond the c r e s t  o f  the hump the grades are  the same as th ose  in  the 

w est-bound yard .

CLASSIFICATION YARDS. Tire c l a s s i f i c a t i o n  yards are 

jo in e d  to  the hump tra ck s , and in  each c a s e .c o n s is t  o f  15 tra ck s  

w ith a c a p a c ity  o f  675 c a r s .  Ample room has been l e f t  a d ja cen t to  

each c l a s s i f i c a t i o n  yard f o r  fu tu re  developm ent.

DEPARTURE YARD. The departu re yards are in  both  cases 

an ex ten s ion  o f  fo u r  o f  the c la s s i f i c a t i o n - y a r d  tra ck s  and have a 

ca p a c ity  o f  568 c a r s .

REPAIR YARD. T his i s  lo c a te d  a t the east end o f  the 

yard near the round house, and shops, and has a ca p a c ity  o f  500 cars 

100 o f  which may be p la ced  in  p o s i t io n  f o r  re p a irs  at one tim e.

LIGHTING. The yard i s  l ig h te d  w ith  25 a . c .  l i g h t s  p la ced  

on the s id e s  in s te a d  o f  in  the c e n te r  as u s u a lly .

Method o f  Handling T rains

The movement o f  ca rs  i s  s im ila r  through b oth  ya rd s , that 

through the w est-bound yard i s  as f o l lo w s :  The road engine having 

drawn i t s  t r a in  in to  the r e c e iv in g  yard , cu ts  o f f ,  and i f  p o s s ib le  

backs down the n orth  tra ck  o f  the r e c e iv in g  yard , which i s  .t.ept 

open i f  p o s s ib le ,  to  the round hou se : o r  i t  may use the engine d e ­

tou r  tra ck  to  c r o s s -o v e r  t o . the main yard tra ck s . The cars  are 

then marked and the brakes in s p e c te d . The pusher engine next takes 

the t r a in  ov er  the hump in to  the c l a s s i f i c a t i o n  yard.. Any cars
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having an eastward movement are d iv e r te d  to  the tra ck s so marked on 

P la te  V I. Prom h ere  they are drawn in to  the east and south-hound 

r e c e iv in g  yards and are " rehumped"^over the eastward summit in to  the 

east-hound c l a s s i f i c a t i o n  yard . Road engines can e ith e r  pass over  

the hump to  the round house o r  they may hack down the c e n tra l track  

o f  the r e c e iv in g  yard to  the main yard tra ck  and thence to  the 

round-house.

WELL DESIGNED YARD.

The requirem ents n ecessa ry  f o r  the im portant p a rts  o f  a 

w e ll d es ig n ed  yard as determ ined hy the study o f  the p reced in g  exam­

p le s  a r e : -

RECEIVING YARD. The R ece iv in g  Yard should have tra ck s  o f  

s u f f i c i e n t  le n g th  to  admit the maximum len g th  o f  t ra in s  a r r iv in g  at 

the yard , w ith ou t d ou blin g  in . In making the estim ate f o r  len gth  

o f  tra ck s  an engine len gth  i s  assumed at s e v e n ty -f iv e  f e e t ,  a car 

len g th  a t f o r t y  fe e t ,a n d  a caboose  len gth  from twenty to  f o r t y - f i v e  

f e e t  a cco rd in g  to  the standard on d i f f e r e n t  road s ; and .to th is  a few 

hundred f e e t  should he added to  the len gth  o f  tra ck  f o r  the in e x a ct  

stoppage o f  t r a in s .  At le a s t  a p o r t io n  o f  these  tra ck s  should he 

p rov id ed  w ith  c r o s s -o v e r s  to  thorou gh fare  tra ck s  so a sh ort tra in  

w i l l  n o t b lo c k  an e n t ir e  tra ck . A lso  an independent o u t le t  from 

the yard shou ld  make i t  p o s s ib le  f o r  the road engine to  take a tra in  

o f  p e r is h a b le  o r  l i v e  f r e ig h t  d i r e c t ly  to  the ic in g  p la n t o r  stock

y a r d s .
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The tim e req u ired  from the entrance o f  the t ra in  in to  the 

r e c e iv in g  yard to  the cou p lin g  on o f  the yard engine should n ot ex­

ceed  one h ou r, which tim e should he s u f f i c i e n t  f o r  in s p e ct in g  the 

c a r s , making l ig h t  r e p a ir s , such as f ix in g  brak es, e t c .  There 

should be a s u f f i c i e n t  number o f  tra ck s  to  h o ld  a l l  the tra in s  

l i k e ly  to  accum ulate during some co n g e stio n  in  the advance movement 

through the yard .

A d jacen t to  every r e c e iv in g  yard should bo a yard f o r  

"h o ld  c a r s ” , which should be w e ll  provided, w ith  o u t le t s  so i t  w i l l  

r e a d i ly  be  a c c e s s ib le  from the r e c e iv in g  yard and so that ca rs  can 

r e a d i ly  be  taken from th ese  tra ck s  f o r  a forw ard movement when these 

"h o ld  ca rs "  have been ord ered  forw ard . These "h o ld  tra ck s ” should 

never be very  lo n g , as i t  w i l l  r e q u ire  too  much time to p u ll  a long 

s tr in g  o f  ca rs  in  ord er  to g e t  th ree  o r  fo u r  cars  f o r  which d is p o s i ­

t io n  has been  r e c e iv e d .

P r o v is io n  should be made so that the road engines can 

p roceed  d i r e c t ly  to  the round-house from the r e c e iv in g  yard , care 

be in g  used th a t in  so doing they do n ot fo u l  the o th er  yard tra ck s

more than a b s o lu te ly  n e ce ssa ry .

A t r a n s fe r  yard should be lo c a te d  near the r e ce iv in g  yard, 

from which i t  i s  r e a d i ly  a c c e s s ib le  so th at im properly  loaded  cars  

can be  e a s i ly  taken to  th is  yard f o r  r e - lo a d in g . This yard should 

a ls o  be con n ected  to  the hump approach so no time w i l l  be l o s t  in

forw ard in g  ca rs  from th is  yard .

HUMP APPROACH. The hump-approach tra ck  must n ot be made

u n n e c e s s a r ily  lon g  o r  tim e w i l l  be l o s t  by the pusher en g in es . The 

le n g th  o f  hump approach n ecessa ry  i s  determ ined to  a la rg e  extent by
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the grades n e ce ssa ry  to  b r in g  the c r e s t  o f  the hump to the requ ired  

e le v a t io n , hence i f  the r e c e iv in g  yard i s  ra is e d  so that i t  i s  

n e a r ly  a t the e le v a t io n  req u ired  f o r  the c r e s t  o f  the hump, the 

len g th  o f  approach can be reduced and the pusher engines w i l l  be 

a b le  to  handle the maximum tr a in s  more e a s i ly .

MOMENTUM GRADES. The grades beyond the c r e s t  o f  the hump 

are one o f  the most d i f f i c u l t  th in gs  to  a d ju st  in  the d es ig n  o f  a 

yard , becau se  the e f f i c i e n c y  o f  the yard i s  to  a la rg e  exten t d e te r ­

mined by the movement o f  ca rs  ov er  the hump. The grades must be 

such th at the ca rs  w i l l  s ta r t  forw ard q u ick ly  as they pass over  the 

c r e s t  o f  the hump, and a ls o  th a t they w i l l  a cq u ire  enough momentum 

to  ca rry  them through the sw itch es  and in to  the c l a s s i f i c a t i o n  yard. 

The grades n e ce ssa ry  vary w ith  the loa d  o f  the cars  , em pties req u ir ­

ing s te e p e r  grades than lo a d s : the amount o f  curvature  in  the sw itch  

lea d s  a ls o  in c r e a s e s  o r  d ecrea ses  the grade n ecessary  a ccord in g  as 

the d egree  o f  curve i s  la rg e  o r  sm a ll.

Prom the com parison o f  the examples g iv en  and the study o f  

the ta b le  g iv e n  by Mr. W. C. Cushing o f  the P ennsylvan ia  R a ilroa d  in  

the R a ilro a d  G azette  o f  1905, i t  seems that the most s a t is fa c t o r y  

s ta r t in g  grades are  from 3 .0  to  3 .5  p er  cen t f o r  a d is ta n ce  o f  150 

to  200 f e e t  when th ere  i s  no s c a le  on the hump tra ck . When the

s c a le s  are  on the hump tra ck , the c o n d it io n s  are changed because a
0

m oderate speed i s  req u ired  f o r  the p rop er  w eighing o f  c a r s . The 

s c a le  grade should be from 2 .0  to  3 .0  p er  cen t f o r  a d is ta n ce  o f  50 

to  75 f e e t ,  and r a r e ly  i f  ever should the s c a le  be over  100 fe e t  

from  the apex o f  the hump. The grade through the la d d ers  should be 

about 0 .1  p er  cent,* and the grade through the yard should be from
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0 .1  to  0 .3  p er  cen t f o r  a d is ta n ce  s u f f i c i e n t  to  carry  the cars  to  

the end o f  the yard .

CLASSIFICATION YARD. In every yard p r o v is io n  should he 

made so th a t s o l id  t ra in s  o f  through f r e ig h t  can be taken d i r e c t ly  

from the r e c e iv in g  yard to  the c l a s s i f i c a t i o n  yard and thence to  the 

d ep artu re  yard w ithout p a ssin g  ov er  the hump. The c l a s s i f i c a t i o n  

yard tra ck s  shou ld  be s u f f i c i e n t  in  number to make a l l  the c l a s s i f i ­

c a t io n s  n e ce s s a ry , and the len g th  should be ad ju sted  a ccord in g  to  

the amount o f  b u s in e s s . I f  the t r a f f i c  i s  so heavy that the m axi­

mum t r a in  len g th  o f  ca rs  w i l l  accum ulate w ith in  the time l im it s  o f  

h o ld in g  such c a r s ,th e  tra ck s  shou ld  be o f  a maximum tr a in  len g th ; 

bu t i f  t h is  i s  n o t the ca se  the len gth  o f  tra ck s  should be reduced 

and ca rs  from two tra ck s  should be bunched to g e th e r  and taken to  the 

d ep artu re  y a rd .

DEPARTURE YARD. The dep artu re  yard i s  f o r  h o ld in g  tra in s  

made up ready to  go as soon as the road engine and the caboose can 

be a tta ch e d , an hence the tra ck s  must be o f  s u f f i c i e n t  len gth  to 

h o ld  the maximum len g th  t r a in s .  Some o f  th ese  tra ck s  should be 

p rov id ed  w ith  c r o s s -o v e r s  to  p ro v id e  f o r  the s h o r t . t r a in s .  An 

independent tra ck  shou ld  lea d  from the round house to  the departure 

yard f o r  the u se  o f  road en g in es .

REPAIR YARD. A good lo c a t io n  f o r  the r e p a ir  yard i s  p a r­

a l l e l  to  the hump lea d  between the r e c e iv in g  and c l a s s i f i c a t i o n  

y a rd s . This w i l l  lo c a t e  the yard so th at i t  w i l l  be r e a d ily  a ccess ­

i b l e  from  b oth  th ese  y a rd s .

AUXILIARY FEATURES. The round house should be con ven ien t­

ly  lo c a te d  and w e ll p rov id ed  w ith  a l l  a p p lia n ces  n ecessary  f o r  the



work to  be done at th is  p la c e .  An ic in g  p la n t should be p la ced  at 

a con ven ien t p o in t  so that i t  can be e a s i ly  reached from the r e c e iv ­

ing yard .

LIGHTING. The l ig h t in g  o f  a yard i s  a very im portant 

fea-ture o f  a w e ll designed  yard . S ince a c o n s id e ra b le  p ortion - o f  

the work in  the yard must be done during the n ig h t , every means 

should be used  to  make the work as easy as p o s s ib le  by supplying the 

yard w ith  the b e s t  system o f  l ig h t in g  a v a i la b le .  This w i l l  n ot 

on ly  remove much o f  the danger due to  darkness, but w i l l  a ls o  in ­

cre a se  the amount o f  work which can be done.

CONCLUSION.

From the study o f  the examples g iv e n  and the reading o f  a 

number o f  a r t i c l e s  on the d es ig n  o f  g r a v ity  yards in  many o f  the 

en g in eerin g  m agazines by en g in eers  o f  d i f f e r e n t  r a i lr o a d s , the 

fo l lo w in g  co n c lu s io n s  have been draw n ;- In ord er  to  make a good 

d es ig n  o f  a yard the d e s ig n e r  should make a c a r e fu l study o f  the 

proposed  yard s i t e ,  and he should o b ta in  a l l  the in fo rm a tion  p o s s i ­

b le  r e la t iv e  to  the nature and amount o f  t r a f f i c  l i k e ly  to  be han­

d led  in  the fu tu re  at t h is  p o in t .  Having d ecid ed  upon the amount

o f  b u s in e ss  to  b r  handled , work out a p lan  f o r  handling  th is  b u s i ­

ness w ith  the id e a  o f  b u ild in g  enough 01 the l i n a l  p lan  l-o nandle 

the p re se n t  b u s in e s s , and o f  making a d d it io n s  as the growth o f  the 

b u s in e ss  r e q u ir e s . Adopt a type o f  d es ig n  in  accordance  w ith  the 

b u s in e ss  to be handled i . e .  never adopt a g r a v ity  yard f o r  ord in ary
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d iv is io n  o r  f o r  term in a ls  to  handle g en era l m erchandise, lumber, 

g ra in  and c o a l  u n le ss  the t r a f f i c  i s  s u f f i c i e n t  so that the c o s t  o f  

sw itch in g  p er  ca r  through the yard w i l l  n ot be more than 12 to  15 

cen ts  each . The number o f  ca rs  p a ssin g  through the yard per day 

to  keep the c o s t  at th is  p r ic e  v a r ie s  w ith the number o f  cu ts  n e ce s ­

sary to  p r o p e r ly  c l a s s i f y  the c a r s , the arrangement o f  sw itch es , e tc .
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