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Mr. E A P I E R desired to t h a n k numerous friends for t h e va luab le 
assis tance rendered i n t h e compi la t ion of t h e P a p e r and t h e p repa ­
r a t i on of t h e d r a w i n g s . H e had only sough t to b r i n g fo rward 
ins tances of w h a t had been accomplished, w i t h o u t p r e t e n d i n g to 
make t h e P a p e r exhaus t ive . On m a n y po in t s connected w i t h 
r a i l w a y s igna l l i ng g rea t difference of opinion prevai led , a n d on 
none more so t h a n on t h e subject of p e r m a n e n t audib le s ignals . 
H e had a l luded to t h e p robab i l i ty t h a t if s igna l s were all a r r a n g e d 
so as to g ive t h e d r ive r s an aud ib le s igna l in add i t ion to t h e 
vis ible s igna l , t h e y would e n t i r e l y re ly on t h e former, a n d be less 
careful in looking out for t h e l a t t e r . H e had , however , w i t h i n t h e 
las t few days had an o p p o r t u n i t y of e x a m i n i n g on t h e London and 
Sou th -Wes te rn r a i l w a y t h e first optional aud ib le s i g n a l ; t h i s 
Mr. B u r n h a d erected since t h e r ead ing of t h e Pape r . T h e 
appa ra tu s enabled a s igna lman to sound t h e wh i s t l e of a n 
approach ing eng ine if t h e v is ib le s igna ls should be obscured b y 
fog, or if for a n y o the r reason t h e s i gna lman were especial ly 
anxious to a t t r a c t t h e d r iver ' s a t t en t i on . T h e s igna l could of course 
be a r r a n g e d e i the r as a nega t i ve or a pos i t ive one. I t m i g h t be a 
ru le t h a t no d r i v e r should proceed pas t a s igna l s ta t ion i n foggy 
w e a t h e r w i t h o u t r ece iv ing an audib le s ignal . I ndeed a t p re sen t 
t h e ru l e was t h a t if a d r ive r w a s i n doub t as to t h e s ignal he was 
to pu l l u p and a sce r t a in—a ru l e w h i c h i t was no t a lways possible 
to obey. 

I t h a d been u r g e d as an objection aga in s t i n t e r lock ing a p p a r a t u s 
t h a t a m a n w a s ap t to ge t puzzled w i t h h a v i n g so m a n y levers to 
a t t e n d to. N o w t h e c o n t r a r y w a s t h e fact. A m a n m i g h t be 
puzzled i n h a v i n g a w a r m corner t o look after, b u t n o t b y t h e 
n u m b e r of levers . Indeed , t h e more t h e be t t e r , as, w h e n ful ly 
furnished w i t h gear , t h e m a n h a d on ly one separa te t h i n g to do b y 
one s epa ra t e movemen t of h i s own, a n d h a d also t h e pro tec t ion of 
t h e mechan i sm aga in s t mis takes wh ich m i g h t invo lve danger . 

T h e complete equ ipmen t of r a i lways w i t h t h e efficient appl iances 
of t h e block sys tem h a d a di rect re la t ionsh ip w i t h t h e d iv idend-
e a r n i n g power of r a i lways . T h e ques t ion w h i c h h e was anx ious 
to see t h o r o u g h l y raised was w h a t was t h e m a x i m u m a m o u n t of 
traffic wh ich could be carr ied on one pa i r of me ta l s . I f t w e n t y or 
t h i r t y t r a i n s could pass over one pa i r of meta l s on t h e Met ropol i t an 
r a i lway in a n hour , w h a t were t h e c i rcumstances l i m i t i n g t h e 
n u m b e r of t r a i n s in t h e case of other r a i lways ? Differences of 
speed a t once in t e rvened , and t h e ques t ion was h o w to accommo­
da te those differences. T h e old t e n - m i n u t e s ' i n t e rva l of t h e G r e a t 
W e s t e r n would obvious ly be of l i t t l e service now. B u t t h e n e w 
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fashioned i n t e rva l of space would do e v e r y t h i n g , g iv ing as i t d id 
t h e power to pass t r a i n s over a g iven spot w i t h i n abou t a m i n u t e 
a n d a hal f of each o ther . T h e absolute block sys tem, therefore, 
was t h a t b y w h i c h a r a i l w a y could ge t t h r o u g h t h e grea tes t a m o u n t 
of d iv idend-ea rn ing work . H e had endeavoured to show i n t h e 
tab les t h e probable cost of t h e absolute block sys tem. I n t h e 
P a p e r he h a d t a k e n a low average n u m b e r of levers in a s igna l -
house (fifteen), w h i c h made i t appear more cost ly, because t h e 
s ignal-house and t h e block t e l eg raph i n s t r u m e n t s were more costly, 
i n propor t ion , for a smal l frame t h a n for a l a rge r one. T h e a m o u n t 
he h a d calculated was £ 2 5 per lever, w h i c h would p robab ly be 
called in quest ion, b y some as be ing too h i g h , a n d b y o thers as 
be ing too low. T h e n u m b e r s of po in t s g iven i n Tab le 148 were 
t a k e n from t h e P a r l i a m e n t a r y E e t u r n s of fourteen r a i l w a y compa­
nies . T h e L o n d o n a n d N o r t h - W e s t e r n r a i l w a y r e t u r n e d 3,132 
po in t s of communica t ion on i t s passenger l ines . T a k i n g t h e h i g h 
ave rage of t h r ee s igna l s for each swi tch , and a l lowing for a s u b ­
ord ina te sw i t ch no t ac tua l ly i n t h e m a i n l ine, b u t w h i c h wou ld 
h a v e to be coupled u p to t h e lock ing frame as we l l as t h e p a r e n t 
one, t h e n u m b e r of levers wou ld be 15,000, or 10*2 per mile. T h e 
Lancash i re a n d Yorksh i re r a i l w a y had 16*55 per mi le . T h e to t a l 
first cost per mi le w a s shown in Tab le 148. 

'Table 149 showed t h e p robab le a n n u a l cost of ma in t enance a n d 
add i t iona l a t t endance . I t gave t h e n u m b e r of levers a n d t h e 
probable n u m b e r of s igna l s ta t ions . T h e probable correctness of 
t h e e s t ima te as to t h e n u m b e r of s igna l s t a t ions was cur ious ly 
confirmed b y t h e L o n d o n and N o r t h - W e s t e r n r a i lway , London to 
Stafford, a n d t h e G r e a t N o r t h e r n r a i l w a y , London to Askern , on 
bo th of w h i c h por t ions of r a i l w a y t h e n u m b e r s v e r y n e a r l y 
accorded w i t h h i s o w n ca lcula t ion , viz., one s igna l s ta t ion to 
every mi le and a ha l f of r a i l w a y on a n average . W i t h r e g a r d 
to t h e n u m b e r of men, i t was m u c h d i spu ted w h e t h e r t h e in ­
te r lock ing a n d t h e block sys tem r e q u i r e d more m e n or fewer. 
On t h e one h a n d , i t was a r g u e d t h a t b y do ing a w a y w i t h so m a n y 
g round po in t smen t h e w o r k could be done w i t h fewer m e n ; on t h e 
o ther hand , i t was said t h a t t h e s i gna lmen were a l l n e w men . H e 
h a d t aken a mean be tween t h e t w o , a n d supposed t h a t hal f t h e 
to ta l m e n were n e w men , wh ich he be l i eved to be s l i g h t l y above 
t h e fact. W i t h regard to t h e wages , in te res t , a n d m a i n t e n a n c e of 
gear , h e h a d calculated £100 per m a n per a n n u m , and he h a d 
shown, i n Tab le 149, t h e p robab le add i t iona l cost per mi le per 
a n n u m , t h e London and N o r t h - W e s t e r n be ing £102 , a n d t h e 
Lancash i re and Yorksh i r e £166 per mi le per a n n u m . W h e n , how-
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ever, t h e add i t iona l cost was compared w i t h t h e ve ry h i g h traffic 
rece ip ts of t h e Lancash i r e and Yorksh i r e r a i lway , t h e a n n u a l cost 
of t h e block sys tem per cent , of traffic receipts was less t h a n t h e 
percen tage on some other r a i lways . H e had g iven a comparison 
of t h e block sys tem w i t h t h e whole traffic, and also t h e a n n u a l 
increase of t h e traffic rece ip ts on a n ave rage of t w o years . I n t h e 
case of t h e Mid land r a i l w a y i t wou ld be seen t h a t t he r e w a s an 
increase of £567,000 per a n n u m year after year . I f t h e traffic 
receipts increased a t t h e r a t e of 11 or 12 per cent. , as in t h e 
case of t h e Mid land , or say 8 per cent , a l l round, i t was clear t h a t 
i t would be necessary to face t h e ques t ion h o w to ge t t h e best 
possible r e su l t ou t of t h e ex i s t i ng r a i lways . 

H e h a d n e x t compared t h e a n n u a l cost w i t h t h e to ta l o r d i n a r y 
capi ta l , for t h e shareholder m i g h t n a t u r a l l y i n q u i r e w h a t t h e cost 
of t h e sys tem wou ld be i n t h e shape of reduced d iv idend i n t h e 
first ins tance . H e h a d n e x t shown t h e t o t a l cap i ta l w i t h w h i c h 
i t was most fitting to m a k e a compar ison. I f t h e o r ig ina l cap i ta l 
were smal l as compared w i t h t h e t o t a l capi ta l , as in t h e case of t h e 
Grea t W e s t e r n (£13,000,000 as compared w i t h £51,000,000) , a 
s l i g h t i m p r o v e m e n t in t h e profit wou ld affect t h e o r d i n a r y capi ta l , 
a n d so wou ld a s l igh t d i s advan t age in t h e shape of e x p e n s e ; a n d if 
t h e or ig ina l shareho lders were anxious to g a i n t h e one t h e y should 
be w i l l i n g to i n c u r t h e o ther . T h e t r u e w a y w a s t o compare t h e 
first cost of t h e block sys t em w i t h t h e whole cost of t h e r a i lway , 
and t h e a n n u a l m a i n t e n a n c e also w i t h t h e whole capi ta l . T h e 
ca lcu la t ions as to t h e cost of t h e block sys tem were exclusive of t h e 
s igna l s themse lves , w h i c h w o u l d be used i n a n y case, a n d also 
exc lus ive of s id ings or add i t iona l accommodat ion , because t h e 
cost of add i t i ona l s id ings d id n o t p rope r ly be long to t h e block 
sys tem. I f t h e sys tem were car r ied out , i t wou ld enable a r a i l w a y 
to be worked w i t h less s id ing room, t h e same r e g a r d b e i n g pa id in 
b o t h cases to safe in t e rva l s of t r a in s , s ince i t enabled t h e m a i n l ine 
to be more ful ly and cons tan t ly occupied. 

After t h e block sys tem h a d been carr ied out , t h e n e x t t h i n g 
wou ld be to m a k e add i t iona l l ines . One w a y was to m a k e n e w 
l ines t h r o u g h fresh d is t r ic t s , affording a l t e rna t ive routes , b u t 
i n v o l v i n g n e w s ta t ions , n e w staff, and , i n fact, a n e w r a i l w a y 
a l toge ther . Such l ines m i g h t be of t w o sor t s , l ike t h a t be tween 
Lincoln and H o n i n g t o n , fo rming a n i m p o r t a n t a u x i l i a r y for send­
i n g t h e coal traffic, b u t no t s h o r t e n i n g t h e m a i n l i n e ; or, l ike 
several l ines w h i c h had been made on t h e Mid land , s h o r t e n i n g t h e 
m a i n l ine of r a i l w a y , as i n t h e case of t h e l ine from Chesterfield 
to Sheffield, and from T r e n t to Chesterfield, t h e l ine from D o n -


