
4 6 ON THE FIXED SIGNALS OF RAILWAYS. 

SEPARATE GOODS YARDS. 

T h e genera l adopt ion of separa te goods ya rds , a w a y from t h e 
m a i n l ine , and communica t ing only w i t h i t a t t h e ends, is l ike ly 
to do a g r e a t deal in t h e direct ion of t a k i n g goods traffic ou t of 
t h e w a y of t h e passenger traffic. A good example of t h i s im­
provement , as car r ied out a t L inco ln b y t h e G r e a t N o r t h e r n 
E a i l w a y Company, is shown in F i g . 146. T h e l ines marked " old 
m a i n l ine " were , u n t i l J u n e , 1873, t h e ma in l ines for al l traffic. 
O n each side of t h e m a i n l ines were s id ings for m a k i n g u p 
goods t r a in s , w i t h t h e usua l cross-over a n d t h r o u g h roads , a n d 
of course t he re was a g r ea t deal of s h u n t i n g go ing on on t h e ma in 
l ines . I n t h e ear ly p a r t of t h e y e a r 1873, n e w roads were made for 
t h e m a i n l ine outs ide of t h e goods s id ings , a n d w i t h a w ide 
space of g r o u n d be tween t h e s id ings and t h e m a i n l ine, w h i c h 
wi l l p robab ly be ample for t h e i r extens ion for some t i m e to come. 
T h e traffic from t h e n o r t h ar r ives a t A. Passenger t r a i n s go a long 
t h e n e w l ines to t h e L inco ln s ta t ion . Goods t r a i n s go in to t h e 
old l ines (smal l do t t ed ) a n d are the re disposed of b y t h e s h u n t i n g 
staff: goods t r a i n s r eady to go south or n o r t h a re let out b y t h e 
s igna lmen, w i t h due reference to t h e block sys tem of w o r k i n g . 
W h e r e v e r th i s improvemen t of confining t h e goods traffic to a si te 
on one side of t h e l ine only is carr ied out , t h e m a i n l ines a re re­
l ieved of a g rea t deal of t h e cross s h u n t i n g , n o w a p r inc ipa l 
source of de lay a n d danger . 

E i g . 147 shows a s imi la r a r r a n g e m e n t for t h e accommodat ion of 
coal traffic on t h e G r e a t E a s t e r n r a i l w a y a t T e m p l e Mil ls nea r 
St ra t ford . Many s imi la r a l t e ra t ions h a v e recen t ly been carr ied ou t 
b y t h e p r inc ipa l r a i l w a y companies . 

CONCLUSION. 

T h e a d v a n t a g e s of t h e block a n d in t e r l ock ing sys tem scarcely 
r equ i r e fu r the r proof, t h a n t h e men t ion , t h a t t h e chief r a i l w a y s 
i n E n g l a n d have a l r eady adopted i t on t h e busies t p a r t s of t h e i r 
l ines , from experience of i t s necess i ty . 

I t secures no t on ly a control led i n t e r v a l of space, b u t w h e n 
d i s t a n t s ignals sufficiently far off are used, i t secures v i r t u a l l y 
t w o in t e rva l s of controlled s p a c e ; and i n m a n y cases, even if a 
d r ive r fails to observe one s ignal , observance of t h e n e x t would 
st i l l preserve h i m from accident . 
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As po in t s of deta i l , a t t e n t i o n should be di rec ted to :— 
I d e n t i t y of t y p e of s igna l for t r a i n s on t he i r j o u r n e y . 
I d e n t i t y of t y p e of s igna l for s h u n t i n g purposes in s ta t ion ya rds . 
I d e n t i t y of m e a n i n g of s ignals , viz., " s top " and " go on." 
I d e n t i t y of a r r a n g e m e n t of adjacent s ignals , t h e h i g h speed or 

m a i n l ine to be t h e h i g h e s t s ignal . 
As a ru l e s ignals should be placed to " s a f e t y " (if t h e l ine is 

clear) before an expected t r a i n comes i n s igh t . T h e prac t ice of 
keep ing s igna ls a t " d a n g e r " u n t i l t h e y are " w h i s t l e d off" b y t h e 
d r ive r s is a p t to lead dr ivers to be too ven turesome, i n r u n n i n g u p 
t o s ignals w i t h o u t sufficiently r educ ing t h e speed of t h e i r t r a in s . 

T h e pro tec t ion of al l switches, w h e t h e r facing or t r a i l i n g , b y 
in te r lock ing a p p a r a t u s of few p a r t s a n d s imple const ruct ion. 

T h e protect ion of a l l facing swi tches b y lock ing bars . 
T h e use of detector bol ts to ascer ta in t h a t t h e swi tches a re fully 

set as in tended . 
D i s t a n t s ignals sufficiently i n advance of t h e po in t of danger , 

and , whe re necessary, fu rn i shed w i t h repea ters . 
Separa te d i s t a n t s igna l a r m s for each home s igna l . 
T h e use of " s top " and " a d v a n c e " s igna l s for t h e relief of 

s t a t ion ya rds , b y enab l ing t r a i n s to s t and outs ide t h e s ta t ion u n d e r 
pro tec t ion of s ignals . 

E ree use of loop l ines to enable fast and slow traffic to clear each 
other . 

W h e r e v e r possible, separa te goods y a r d s for s h u n t i n g purposes 
should be provided . 

A t remote s ta t ions t h e use of t h e fixed s igna ls is somet imes 
omi t ted a l t o g e t h e r ; a n d t h e n w h e n r equ i r ed t h e y a r e a p t to be u n ­
observed. 

Also t h e t a k i n g out of locks from t h e in t e r lock ing a p p a r a t u s a t 
such t imes as races and fairs should be no t on ly p roh ib i t ed b u t 
p reven ted . 

A t places of l i g h t w o r k t h e hou r s of s igna lmen should be 
sufficiently long to m a k e a day ' s work . 

A t places of cons tan t w o r k t h e hour s of s igna lmen should b e 
var ied according to t h e t i m e of d a y or n i g h t , and according to t h e 
sever i ty of t h e traffic. 

T h e usua l wages of s igna lmen v a r y from 18s. to 28s. pe r week, 
a r a t e of p a y w h i c h cannot be said to be out of propor t ion to t h e 
no t v e r y h i g h l y ski l led class of labour requi red . A n y a t t e m p t to 
g ive an except ional ly h i g h r a t e of p a y to s igna lmen would be a p t 
to lead to an artificial class forcing t h e i r w a y i n t o t h e service to 
i t s cer ta in d i sadvan tage . 
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M a n y of t h e r a i l w a y companies g ive a g r a t u i t y every six 
m o n t h s to s igna lmen w h o h a v e a c q u i t t e d themselves w i t h o u t 
faul t . T h i s p lan seems a good one, as i t effectively passes 
i n r ev i ew t h e conduct of a l l from t i m e to t ime , a n d so leads 
to a p a i n s t a k i n g service, qu i t e as much for t h e sake of t h e 
credi t a t t a c h i n g to success, as for t h e sake of t h e p e c u n i a r y 
r eward . 

On most l ines of r a i lway , a book is k e p t in each s igna l box, i n 
w h i c h is recorded t h e ac tua l t i m e of pas s ing of each t r a i n , w i t h 
i t s n u m b e r and des t ina t ion , and a n y r e m a r k s w h i c h c i rcumstances 
m a y requi re . 

E a c h s ignal box o u g h t to be v is i ted b y a n inspec tor eve ry day, to 
see t h a t t h e men and t h e mach ine ry a re in p roper order, and i t is a 
good p l a n for h i m to record t h e t i m e of h i s v i s i t i n t h e t r a i n book. 

T h a t a l l i n t ended movements of bodies i n such r ap id mot ion 
as r a i l w a y t r a i n s should be clearly s ignal led we l l in advance is 
n o w un ive r sa l ly al lowed. T h e means of effecting t h i s s i g n a l l i n g 
a re n o w complete , and t h e checks aga ins t accidenta l mi s t akes 
a re such as to reduce t h e effects of error , w h e t h e r on t h e p a r t of 
t h e person s igna l l ing , or on t h e p a r t of t h e person s ignal led to, to 
a m i n i m u m . 

SELECTION OF SIGNALMEN. 

Al l men a re no t cons t i tu ted b y n a t u r e for s i g n a l m e n ; conse­
q u e n t l y much care is requis i te in t he i r selection and t r a i n i n g . T h e 
Met ropol i t an r a i l w a y m a y be t a k e n as a n ins tance , and perhaps as 
a n example . I f a n app l i can t is accepted as a candidate , he has 
first to u n d e r g o a dr i l l of t w o hours pe r d a y for t h r e e m o n t h s . 
Af te r t h a t he has t o go on p e r m a n e n t , b u t not responsible, d u t y 
u n d e r supervis ion u n t i l he has performed t h e d u t y for four teen 
clear days w i t h o u t once r e q u i r i n g t h e assis tance of t h e responsible 
s igna lman . H e is t h e n appo in ted to some in t e rmed ia t e s igna l 
box, a n d h i s wages are ra ised from t h e prev ious r a t e of 18s. per 
week as a por te r , to 22s. as a s igna lman , w i t h a bonus for good 
conduct equal to 2s. pe r week more . E v e r y s igna lman is re ­
qu i red to k n o w t h e w o r k i n g of t h e s igna l box on each side of 
h i m in addi t ion to h is own. 

Promot ion takes place from in t e rmed ia t e or inferior t o more 
i m p o r t a n t s ta t ions , w i t h a cons tan t advance of p a y u p to 30s. 
per week. I t f requent ly happens , however , t h a t even ve ry good 
s igna lmen decline promot ion to t h e h ighes t places where t h e traffic 
is incessant , and requi res s t rong nerves a n d clear heads . 

T h e bonus is paid q u a r t e r l y in sums of 25s. each, condi t ional ly 
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1. 2. 3. 4. 5. 6. 7. 8. 

Company. Miles. 
* Actual Number 
of Connections in 
Passenger Lines. 

Probable total 
Signal and Point 
Levers required. 

Cost per 
Lever, 

including 
Gear and 

Telegraph. 

Total Cost of 
Interlocking 
and Block. 

Whole Cost of 
Railway. 

Percentage 
Column 6 

of 
Column 7. 

L. 1ST. W. Ry. . 
Per Mile . . 

1 ,539 3,132 
2 *04 

15,660 
I O * 2 

£ . 
25 

£ . 
391,500 

255 

£. 
71,604,143 

4 6 , 5 2 6 
•55 

G. W. Ry. . . 
Per Mile . . 

1 ,402 2,460 12,300 
8-75 

25 307,500 
219 

51,339,713 
3 6 , 6 2 0 •6 

N. E . Ry. . . 
Per Mile . . 

1 ,337 2,S99 
i - 8 

11,995 
9«o 

25 299,875 
225 

44,875,111 
3 3 , 5 6 4 

•66 

Midland Ry. . 
Per Mile . . 

1 ,024 2,099 
2*05 

10,495 
1 0 - 2 5 

25 262,375 
256 

45,791,413 
4 4 , 7 1 8 

•59 

G. E Ry. . . 
Per Mile . . 

833 1,587 
1-9 

7,935 
9*5 

25 198,375 
238 

32,495,478 
3 9 , 0 0 0 

•61 

K. B. Rv. . . 
Per Mile . . 

831 1,444 
1-74 

7,220 
8 - 7 

25 180,500 
217 

24,164,417 
2 9 , 0 8 0 

•79 

Caledonian Ry. 
Per Mile . . 

797 1,328 
i - 6 

6,640 
8-o 

25 166,000 
2 0 0 

23,195,669 
2 9 , 0 9 0 

•71 

G. NT. Ry. . . 
Per Mile . . 

578 1,166 
2 - 0 3 

5,830 
1 0 - 1 5 

25 145,750 
2 5 4 

21,122,044 
3 6 , 5 4 0 

•69 

L. and Y. Ry. . 
Per Mile . . 

446 1,478 
3 ' 3 ' 

7,390 
1 6 - 5 5 

25 184,750 
4 1 3 

24,253,849 
5 4 , 3 8 o 

•76 

L . B . & S . C . Ry. 
Per Mile . . 

345 593 
i ' 4 3 

2,965 25 74,125 
179 

20,537,675 
59>53o 

•36 

M. S . & L . Ry. . 
Per Mile . . 

258 758 
2 - 9 4 

3,790 
1 4 - 7 0 

25 94,750 
367 

18,117,249 
7 0 , 2 0 0 • 

•41 

S . E . Ry. . . 
Per Mile . . 

327 669 
2*05 

3,345 
10*25 

25 83,625 
256 

19,706,107 
x 6 0 , 2 6 0 

•43 

Highland Ry. . 
Per Mile . . 

335 241 
•72 

1,205 
3* 60 

25 30,125 
9 0 

3,522,060 
1 0 , 5 1 0 

•85 

Metropol. Ry. . 
Per Mile . . 

40 
5 ' 3 

400 
5 3 - 0 0 

50 20,000 
2 , 6 6 6 

8,359,655 
1 , 1 1 4 , 6 2 0 

•23 

Totals . . . 
Averages per) 

Mile . ./ 

,160 19,394 
1-92 

96,970 
9 - 6 

2,439,250 
2 4 0 

409,084,577 

4 0 , 2 6 4 

•6 

* The numbers given in Column 3 are the numbers returned by the Companies to the Board of Trade in 1872-73. All otb e r 

part iculars are t aken for the same period. 
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upon no mis take h a v i n g been made d u r i n g t h e q u a r t e r . So care­
fully selected a n d t ra ined , and so we l l conducted a re t h e s igna l ­
men as a rule , t h a t on t h e Metropol i tan r a i lway , t he r e h a v e no t 
been in t en years more t h a n th ree ins tances of fai lure to ob ta in 
the bonus, n o t w i t h s t a n d i n g t h e s t r ic tness of t h e q u a r t e r l y in ­
ves t iga t ion . 

Abou t one- th i rd of t h e s igna lmen on t h e Met ropol i t an r a i l w a y 
have been sailors. I t is found t h a t sailors m a k e excel lent s igna l ­
men, b u t soldiers do not . 

I t is a lmost impossible to ascer ta in w h a t ha s been t h e to ta l cost 
of t he in te r lock ing and block sys tem on a n y g iven r a i lway , be­
cause t h e w o r k has been done sometimes on revenue account a n d 
sometimes on capi ta l account , and is a l w a y s more or less mixed u p 
w i t h other work . 

A fair es t imate , however , m a y be m a d e as follows :— 

15 levers @ £8 £120 

Signal house . . . . . . . . . . . 60 

Block telegraph instruments and wires . . . . . . 60 

15) 345 

Per lever . . £23 

T h e cost of complete in t e r lock ing appa ra tu s , exclusive of t h e 
s ignals themselves , w h i c h would be used in a n y case, b u t inc lus ive 
of t h e necessary s igna l house, and of t h e block t e l eg raph appa ra tu s , 
does no t exceed £ 2 0 per lever on a n average , a n d £ 2 5 per lever 
m a y be t a k e n as a n outs ide es t imate . 

T h e n u m b e r of levers requ i red is a p p r o x i m a t e l y as follows :— 
F o r a level crossing, w h e r e one r a i l w a y crosses ano the r , 8 levers . 
F o r an o rd ina ry j unc t i on of double l ines 10 levers a re requi red . 
F o r a smal l s ta t ion , 10 or 12 levers. 
F o r a med ium sta t ion, t w o frames, each w i t h 20 levers . 
F o r an i m p o r t a n t s ta t ion and j u n c t i o n combined, pe rhaps t h r ee 

or four frames, of 20 to 70 levers each, a v e r a g i n g perhaps 40 in 
each frame. 

Some idea of t h e gross cost of in te r lock ing , as compared w i t h 
t h e whole cost of a r a i lway , m a y be der ived from tab le 148. 

F o u r t e e n ra i lways , h a v i n g a gross mi leage of 10,160 miles, have , 
h y t h e Board of T r a d e r e t u r n s (for t h e yea r 1873), 19,394 po in t s of 

COST OF THE INTERLOCKING AND BLOCK SYSTEM. 

C O S T P E R S I G N A L S T A T I O N . 

15 sets connections @ £7 105 

[1873-74. N.S.] 1 
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communica t ion w i t h t h e meta l s of t h e passenger l ines, e i t he r b y 
level crossing or b y swi tches . Now, a l l o w i n g 3 s ignals as a n 
ave rage to every such set of swi tches , t h e r e wou ld be a to ta l of 
19,394 swi tch levers, and 58,182 s igna l levers , toge ther 77,576 
levers ; and, a l lowing also an equa l n u m b e r of swi tches no t com­
m u n i c a t i n g d i rec t ly w i t h t h e m a i n l ine, b u t w h i c h would have to 
be connected to t h e appa ra tu s , t h e gross t o t a l would be 96,970 
levers ; and t h i s n u m b e r , d iv ided b y 10,160 miles, g ives an ave rage 
of 9*6, or nea r ly 10 levers pe r mile . Now 10 levers mul t ip l i ed b y 
£ 2 5 each g ives £250 per mi le as t h e cost of in t e r lock ing and block 
t e l e g r a p h a p p a r a t u s , equa l to abou t ^ per cent , on t h e to ta l cost of 
t h e r a i l w a y s . 

T h e cost of s igna l w o r k is genera l ly v e r y m u c h g rea t e r per mi le 
on t h e r a i lways of h i g h e r cost, or of l a rge r traffic, such as t he 
Met ropo l i t an or t h e C h a r i n g Cross ; b u t i t is a lower p ropor t ion of 
t h e whole cost of t h e r a i lway . 

COST OF MAINTENANCE AND ATTENDANCE. 

I f t h e average n u m b e r of levers i n each s ignal-box be t a k e n as 
15, and t h r e e m e n be al lowed to each box, i n c l u d i n g inspectors 
a n d ex t r a men, t h i s would m a k e one m a n to every 5 levers . N o w 
10 levers are , in t h e l as t calculat ion, t h e complement of a mi le 
of r a i l w a y ; so t w o s igna lmen to every mi le of r a i l w a y would be 
requi red . 

T h e n u m b e r of s igna l s t a t ions a n d t h e n u m b e r of m e n requ i red 
b y th i s ca lcula t ion agree a lmost exac t ly w i t h t h e ac tua l facts, as 
follows :— 

On t h e G r e a t N o r t h e r n r a i l w a y from London to Aske rn the re are 
109 block-signal s ta t ions i n 162 m i l e s ; a n d a t t h e r a t e of t h r e e 
m e n per s ta t ion , t h i s would r equ i re t h r e e h u n d r e d a n d t w e n t y -
seven m e n for 162 miles = 2 m e n per mile. 

On t h e London and N o r t h - W e s t e r n r a i l w a y from London to 
Stafford, 132 miles, t he re are 88 b lock-s ignal s t a t i o n s ; a n d a t t h e 
r a t e of t h r e e m e n per s ta t ion t h e to t a l n u m b e r would be t w o 
h u n d r e d and sixty-four for 132 miles, or exac t ly t w o m e n per mile . 

On t h e one h a n d some persons a r g u e t h a t t h e g a t h e r i n g toge the r 
of swi t ch a n d s igna l levers, enables one s i g n a l m a n on t h e n e w 
sys tem to do t h e d u t y of several po in t smen on t h e old. On t h e 
o ther h a n d some persons are of opinion t h a t a l l t h e s igna lmen are 
rea l ly add i t iona l men. A v iew somewhere be tween these t w o is 
most p robably t h e correct one T h e following calculat ion is based 
on t h e supposi t ion t h a t ha l f of t h e whole n u m b e r of m e n requ i red 
would be addi t iona l m e n ; t h a t is to say, one addi t iona l m a n per 
mi le of ra i lway . 


