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INTERLOCKING APPARATUS. 

As t h e n u m b e r of j u n c t i o n s increased, i t soon became a p p a r e n t 
t h a t not on ly m u s t d i s t inc t s ignals be g iven for d i s t inc t l ines, b u t 
t h a t some k i n d of concerted ac t ion m u s t be secured be tween s igna l s 
and swi tches , as t h e y m i g h t be conflicting. A n i m p o r t a n t s tep w a s 
t a k e n i n th i s d i rec t ion b y Mr. Gregory , who , in 1843, a t t h e Br ick­
layers ' A r m s Junc t i on , ga the r ed toge the r cha ins from al l t h e 
s igna ls in to a s t i r r u p frame (F ig . 73); and a sor t of para l le l mot ion 
w a s fixed to t h e frame, be tween t h e s t i r rups , i n such m a n n e r t h a t 
t h e depression of a n y s t i r r u p pushed t h e para l le l mot ion so as to 
block one or more of t he o the r s t i r rups , and t h u s i t was impossible 
to g ive t w o s ignals wh ich conflicted w i t h one ano the r a t t h e same 
t ime . T h e swi t ch levers were fixed on t h e same p la t form w i t h t h e 
s t i r r u p appa ra tu s , b u t were n o t in ter locked t h e r e w i t h . T h e swi tch­
man , w h i l e w o r k i n g t h e swi tches w i t h h i s h a n d s , w o r k e d t h e 
s ignals w i t h h is feet. 

After t h i s i t w a s a n easy s tep to m a k e t h e swi tches lock also. 
T h e first idea was to couple t o g e t h e r a n y set of swi tches w i t h i t s 
o w n proper s igna l , so t h a t t h e s igna l s a n d poin ts should move 
t o g e t h e r pari passu. T h i s soon appeared to be insufficient, because 
somet imes t h e s igna l moved a n d t h e po in t s d id not , or vice versa, 
a n d t h u s i t was found t h a t t h e mere connection of s ignals a n d 
swi tches d id no t fully meet t he case. Swi tches a n d s igna ls a re 
said to be connected w h e n t h e y a re s imply coupled toge the r a n d 
h a v e a pari passu m o t i o n ; t h e y a re said to be in te r locked w h e n t h e 
movemen t of a s i gna l to safety canno t be commenced u n t i l af ter t h e 
necessary movemen t of t h e swi tches has been completed, a n d also 
t h e movemen t of swi tches canno t be commenced u n t i l af ter 
a l l t h e s ignals concerned b y t h e m h a v e first been set fully t o 
danger . 

T h e first i n t e r lock ing of swi tches and s igna ls took place a t 
E a s t Ketford J u n c t i o n , i n t h e yea r 1852. T h o u g h t h e con t r ivance 
was s imple i n the ex t reme, i t conta ined t h e g e r m w h i c h has 
developed in to t h e sys tems of i n t e r lock ing n o w i n use. 

A s ignal h a d been g iven for a t r a i n to s t a r t w h i l s t a p a i r of 
facing po in t s i n front of t h e t r a i n were s t i l l open. As t h e po in t s 
h a p p e n e d to be close to t h e s ignal-post , a flat b a r w a s b r o u g h t from 
t h e nea r sw i t ch t o n g u e close pas t t h e foot of t h e post ( F i g . 74), 
a n d t h e ve r t i ca l rod w h i c h moved t h e s i g n a l was con t inued down 
t h e post to mee t t h e flat bar . T h e flat b a r t rave l led w i t h t h e 
swi tches , and w h e n t h e l a t t e r were in t h e r i g h t posi t ion for t he 
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m a i n l ine, a hole i n t h e b a r opposite t h e s ignal- rod a l lowed i t 
to pass t h r o u g h , a n d t h e s igna l could he set to safety. After 
t h e s igna l was lowered, t h e po in t s could no t be a l tered, because 
t h e s ignal - rod pass ing t h r o u g h t h e bar , as shown b y t h e do t t ed 
l ines, p r even ted a n y a l t e ra t ion of i t s posi t ion. I f t h e po in t s 
were i n t h e opposite d i rect ion, t h e solid p a r t of the ba r w a s 
opposi te t h e s ignal-rod, and the s igna l could no t be moved. 

T h i s s imple k i n d of lock ing h a s been ex tens ive ly used as a 
s ignal -post lock, a n d i n the form k n o w n as t h e goose-neck lock 
( F i g s . 75, 76), and t h e no tch lock ( F i g . 77, 78). 

T h e w i r e w h i c h moves t h e s igna l has in terposed in i t a square 
bar , w i t h a l ong po in ted piece forged on and para l le l to i t , i n 
such m a n n e r t h a t t h e squa re p a r t moves i n guides , and t h e r o u n d 
l i m b para l le l to i t comes opposi te to a p ro longa t ion of t h e sw i t ch 
rod, w h i c h also moves i n guides . A hole is made i n t h e pro longed 
swi tch rod so t h a t , w h e n t h e swi tches a re in t h e i r r i g h t posi t ion, 
t h e bol t of t h e goose neck can pass t h r o u g h , a n d t h e w i r e be 
pu l led a n d t h e s igna l g i v e n ; b u t w i t h t h e swi tches i n a w r o n g 
posi t ion, t h e solid p a r t of t h e rod is opposi te to t h e po in t of t h e 
goose-neck bolt , and p r e v e n t s t h e s igna l -wi re b e i n g pul led. S imi­
la r ly , w h e n a s ignal has been given, t h e bo l t of t h e goose neck 
pass ing t h r o u g h t h e swi tch-rod p r even t s t h e swi tches b e i n g moved 
u n t i l after t h e s ignal is res tored to d a n g e r and t h e goose-neck bol t 
t h e r e b y w i t h d r a w n . Somet imes t h e same s igna l -wi re is coupled 
to goose-neck locks a p p e r t a i n i n g to several sets of swi tches con­
cerned b y t h a t s ignal . 

T h e more complete development of t h e in t e r lock ing sys tem, b y 
t h e use of a p p a r a t u s , i n w h i c h a l l t h e movemen t s of swi tches a n d 
s igna l s a re rendered ha rmon ious , is i l l u s t r a t ed i n F i g . 44. T h i s is 
a g round p l an of a n o r d i n a r y double junc t ion , a n d for i t s w o r k i n g 
n i n e levers a re requi red , v i z . :— 

Up. swi t ch lever . 
D o w n swi t ch lever . 
U p m a i n d i s t an t s igna l . 
U p m a i n j u n c t i o n s ignal . 
U p b r a n c h d i s t an t s ignal . 
U p b r a n c h j u n c t i o n s igna l . 
D o w n m a i n j u n c t i o n s igna l . 
D o w n b r a n c h junc t ion s ignal . 
D o w n d i s t a n t s igna l . 

I n s t ead , however , of h a v i n g only one down d i s t a n t s ignal , i t is 
b e l t e r to have a down m a i n d i s t a n t a n d a down b r a n c h d i s t an t , 
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t h u s increas ing t h e n u m b e r to t en levers , and if a lock-lever be 
added for t h e facing po in t s , to e leven levers . 

T h e swi tches a re coupled to t h e i r respec t ive levers b y rods 
w o r k i n g i n g u i d i n g rol lers , m o u n t e d in smal l cast- iron frames. 
Sometimes these frames a re made w i t h a l id for pro tec t ion from 
t h e w e a t h e r ( F i g s . 79, 80). T h e rods a re u sua l l y gas pipe of 1 i n c h 
i n t e r n a l d iamete r . I f t h e l e n g t h s a re jo ined b y screwing , a solid 
p l u g should be in se r t ed and r ive ted in to each end of t h e t u b e s as 
a n ex t r a safeguard. W h e n t h e swi tch-rods exceed 30 y a r d s long, 
a n expansion lever ( F i g . 81) should be placed m i d w a y be tween t h e 
swi tches a n d t h e s ignal-house, a n d t h e n a n y expans ion of t h e rods 
i n one d i rec t ion is compensated b y t h e l ike expans ion i n t h e o the r 
— w i t h o u t such levers t h e v a r y i n g l e n g t h of t h e rods p r e v e n t s t h e 
correct w o r k i n g of t h e switches . T h e levers , be l l -c ranks , pedestals , 
a n d screw coupl ings should al l be m a d e of w r o u g h t i ron . T h e 
s igna ls a re coupled to the i r respect ive levers b y s imi la r connections 
of -J-inch gas p ipe for shor t d is tances , a n d b y wires for l o n g d is ­
tances . T h e g rea t e s t d i s tance a t w h i c h swi tches a re so coupled is 
410 y a r d s on t h e G r e a t W e s t e r n a t Moulsford, b u t t h i s d i s tance is 
found to be excessive for traffic, t h o u g h no t for mechanica l , 
reasons. S igna l s a re worked a t d i s tances of 1,400 to 1,500 ya rds , 
b u t a n y d i s tance beyond 800 y a r d s is t roublesome. 

Besides t h e s igna l s and swi tches of j unc t ions—leve l cross ing 
ga tes , cana l b r idges , a n d even t u r n t a b l e s a re somet imes i n t e r ­
locked ; i n shor t , wheneve r a n y one opera t ion in terferes w i t h 
t h e per forming of ano ther , t h e i n t e r l o c k i n g sys tem o u g h t to be 
appl ied . 

T h e n o r m a l posi t ion of swi tches a t a j u n c t i o n should be as 
i n F i g . 44, so t h a t t h e po in t s a re open to t h e ou te rmos t roads 
respect ive ly . T h u s a down t r a i n acc identa l ly o v e r r u n n i n g t h e 
po in t s wou ld go a long t h e b ranch , a n d wou ld no t r u n foul of a 
t r a i n w h i c h m i g h t be coming a long t h e u p b r a n c h l ine . 

T h e pr inc ip le of a l l i n t e r lock ing sys tems is, t h a t t h e s igna ls can 
on ly be g i v e n i n h a r m o n y w i t h t h e s e t t i n g of t h e swi tches , a n d 
vice versa. F o r example , suppose an u p b r a n c h t r a i n is expected, 
t h e u p swi tches m u s t first be set for t h e b ranch , a n d t h i s move­
m e n t of t h e swi t ch lever o u g h t to lock t h e u p m a i n s igna ls a n d t h e 
down m a i n s ignals , a n d un lock t h e b r a n c h u p s i g n a l s : t h e b r a n c h 
u p home s igna l should t h e n be lowered or " g iven , " a n d t h e n t h e 
u p b r a n c h d i s t an t . 

Much on t h e same p lan as Mr . Gregory ' s concerted s igna l frame, 
Mr. Chambers , some years la te r , ex tended t h e lock ing (p rev ious ly 
confined to s igna ls on ly ) to t h e swi tches , b u t no t to t h e d i s t a n t 


