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UNITED STATES PATENT OFFICE. 

CHARLESTIGHE, OF LONDON, ENGLAND. 
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To all, Luhon, it may concern: 
Beit known that I, CHARLESTIGHE, hosier, 

a Subject of the Queen of Great Britain, re 
siding at 42 Lombard Street, in the city of 
London, England, have invented certain new 
and useful Improvements in Fog Signaling 
Apparatus for Railways, (in respect of which 
I have obtained Letters Patent in Great Brit 
ain, No. 20,969, dated December 31, 1889,) of 
which the following is a specification. 
The invention relates to improvements in 

fog signaling apparatus for railways, and has 
for its object to enable the signal-man to place 
the detonators from within his cabin into po 
sition to be exploded or to withdraw the same 
When not required, thereby dispensing with 
the employment of the ordinary fog signal 
men Who now place the signals upon the line 
by hand, thus effecting a considerable econ 
omy in Wages and a great saving in the lives 
of the men who perform such a dangerous 
duty; and the invention relates to various de 
tails of construction and arrangement of 
parts, as hereinafter pointed out; and in order 
that the said invention may be clearly under 
stood and readily carried into effect I will 
proceed, aided by the accompanying draw 
sings, fully to describe the same. 

In the drawings, Figure 1 is a plan, partly 
in Section, representing part of a line of rail 
Way having the present invention applied 
thereto. Fig. 2 is a longitudinal section taken 
on the line 1 of Fig. 1. Fig. 3 is a vertical 
transverse Section taken on the line 22 of 
Fig. 2. Fig. 4 is a longitudinal section of part 
of the railway, showing the wheel of a loco 
motive in the act of discharging the detonator. 
Fig. 5 is a sectional end view thereof. Fig. 6 
is a sectional side view of a portion of the op 
erating or pitch Wheel located Within the sig 
nal-man's cabin and showing the chain in po 
sition. Fig. 7 is a plan of part thereof, show 
ing the chain removed. Fig. S is a vertical 
transverse section thereof, taken on the line 
33 of Fig. 6. Fig. 9 is an end elevation of a 
Special link of the chain forming a carrier 
for the detonators and showing a detonator 
in position. Fig. 10 is a side elevation thereof. 
Fig. 1 is a plan thereof. Fig. 12 is a vertical 
Section of a detonator and its holder sepa 
rately. Fig. 13 is an under side view thereof. 
Fig. 14 is a side elevation of a portion of one 

of the spiral guides. Fig. 15 is a transverse 
Section taken on the line 4 4 of Fig. 14. Fig. 
16 is a transverse section showing part of one 
of the guide-pulleys. Fig. 17 is a plan rep 
resenting part of a line of railway fitted with 
a slightly-modified form of apparatus. Fig. 
18 is a detail view of a piece of the endless 
chain. Fig. 19 is a plan of a portion of the 
device representing means for electrically 
giving notice of the explosion of a detonator 
to the signal-man within his cabin. Fig. 20 is 
a vertical longitudinal section thereof. Fig. 
21 is a transverse section thereof, taken on 
the line 55 of Fig. 19. Fig. 22 is a similar 
View to Fig. 20, but representing the substi 
tution of a mechanical device for conveying 
the desired announcement to the signal-man; 
and Fig. 23 is a vertical transverse section 
taken on the line 6 6 of Fig. 22. 
In the several figures, in which like parts 

are indicated by similar letters of reference, 
Figs. 4 to 16 and Figs. 18 to 23 are drawn to an 
increased scale with respect to Figs. 1, 2, 3, 
and 17. 

Referring to Figs. 1 to 16, Cl, represents the 
Ordinary railway-rails, and b' represents lon 
gitudinal sleepers which are placed at the 
same level as the ordinary transverse sleep 
ers and are employed for a short distance in 
Order to Support the apparatus hereinafter de 
Scribed, and b represents the ordinary trans 
Verse sleepers which support the longitudinal 
sleepers l' and are coextensive therewith, but 
are placed at a lower level than the ordinary 
sleepers in Order to accommodate the longi 
tudinal sleepers b' and to afford space for the 
apparatus, as will be readily understood. 
The rails. Ct. are carried for a short distance 

by means of chairs c of special form, shaped 
to receive an anvil d, which is thereby held 
along the inner side of one of the rails a, and 
the anvil d, which may be in one piece or 
made up of several sections, should be of such 
a length as to accommodate three detonators 
placed at the usual distance apart. 
The anvil d is provided with a V-shaped 

grooved therein, which forms a guide for an 
endless chain e, which is traversed along the 
anvil d, as hereinafter described. 
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The endless chain e forms a vehicle for the 
detonators and carries them into position to 
be exploded by the flange of a passing wheel, 
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and it is at suitable intervals-that is to say, 
at the distance at which the detonators are re 
quired to be placed with relation to the line 
(t-fitted with carriers, (shown more particu 
larly at Figs. 9 to 11,) comprising a body e 
adapted to ride in the grooved and provided 
with apertured lugs e' at each end thereof 
and disposed at right angles to each other, 
which are coupled with the ordinary links of 
the chain e. 
The detonator-carrier e' is formed with a 

vertical hole ethelein, preferably tapered, 
and the detonatorsfare, by screwsfº, fixed 
upon holders f', formed with tapered pegs. f* 
adapted to tightly fit the holese of the car 
riers e', and the pegs f* alreformed with annu 
lar grooves f, which are engaged by spring 
pins eupon the carrierse'. By this construc 
tion the carriers e' may be readily charged 
with detonators. The detonators will, by the 
tapered pegs f, holes e, and spring-pins e", 
be firmly held in position without liability of 
displacement, while at the same time the 
holdersf' after the discharge of the detona 
tors may be readily removed from the carriers. 

In order to prevent the chain e twisting 
with relation to the anvil d and thus to in 
sure the detonators falways being presented 
to the wheel of the engine in correct position, 
the V-groove d' of the anvil d is at the lower 
part formed with a rectangular guide-groove 
d°, into which fit and travel projections e. 
formed upon the carrierse', by which arrange 
ment the detonators fare held in the required 
position during their passage across the an 
vil d, and the groove d' and guide - groove 
d° at the commencement of the anvil d are 
formed of a curved shape in order to receive 
the chaine and detonators f as they leave the 
last guide-pulley and to guide them properly 
into position. 

In order that the detonators finay be led to 
the various guide-pulleys g g g and the oper 
atting-wheel g in correct position to pass 
around the same, guides d, similar to the an 
vild, but formed with spiral grooves d'd'there 
in, as shown more particularly at Figs. 14 and 
15, are employed where necessary and adja 
cent to the pulleys or wheels to turn the chaine 
into the correct position, and the pulleysgg'g 
and operating-wheel g are each formed with 
a groove g- corresponding with that d of the 
anvil d and guides d°. 

It will be understood that other forms of det 
onators than those herein described might be 
employed in connection with the traveling 
chain e with good results. 
The endless chain e passes along the inner 

side of the line Cl for a given distance, as here 
in before described, and it thence passes 
around two horizontal guide-pulleys g. It 
then returns and passes around two horizontal 
guide-pulleys g’. It then passes under the 
linea, under two vertical guide-pulleys.g., up 
to and around a chain-wheel or pitch-wheel 
gmounted upon a post glocated in the cabin 
of the signal-man and provided with handles 
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g, by means of which it may be rotated at 
the times desired. 
The wheel g, which upon its periphery is 

formed like a chain-wheel or sprocket-wheel, 
is provided with a single recess g of a size to 
receive the special links or carriers e' of the 
chain e, as shown more particularly at Figs. 
6 and 7, and the circumference of the wheel 
g is so proportioned to the distance apart of 
the special links or carrierse' of the chain e 
that at every revolution of the wheel ga car 
rier e' falls into the recess g, and thus one 
revolution of the wheel g will place a single 
detonator fin position to be exploded by the 
flange of the wheel h of the engine or carriage. 
Two revolutions thereof Will soplace two det 
onators and three revolutions thereof will 
so place three detonators, while by a reverse 
movement of the wheel gone or more of the 
detonators may be removed from the anvil (l, 
as will be readily understood. It will also be 
understood that the diameter of the operat 
ing or pitch wheel g might be varied, in 
which case the position or number of the re 
cesses g would require to be arranged accord 
ingly. 
In order to prevent the accidental move 

ment of the operating-wheel g, and conse 
quently of the chaine and detonators, a spring 
studg, entering a corresponding hole or re 
cess gin the wheel g, is employed to hold the 
wheel gº in its normal position and to indi 
cate to the signal-man each revolution thereof, 
as shown more particularly at Figs. 6 and 7, 

be employed for this purpose. 
The anvil disarranged to receive three det 

onators fin position to be exploded, as repre 
sented more particularly at Fig. 1, at an as 
sumed distance of six feet apart, and the pitch 
or operating wheel g is assumed to be cor 
respondingly formed of a diameter of about 
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or any other suitable locking device might 

two feet or a circumference of about six feet; I Io 
but it will be evident that this arrangement 
of parts maybe modified according to circum 
Stances. - 

In the example given at Figs. 17 and 18 the 
chain e is coupled with the carriers e' by 
swivels eas an additional precaution against 
detrimental twisting of the chain e and to 
enable the carriers e' to be guided with a 
greater degree of certainty around the guide 
pulley's g g g and operating-wheel g, and in 
this case the guides d are made continuous 
along the entire course of the chain e, and 
the groove d' therein is made spiral where 
necessary, and as shown more particularly at 
Figs. 14, 15, and 17, in order to bring the 
carriers e' into the correct position to pass 
around the guide-pulleys g g' gº and operat 
ing-wheelgº. 

In the example given at Figs. 19 to 21 the 
anvil d has fixed there with a spring-contact 
d and a fixed contact diplaced in circuit by 
electrical conductors d' d' with any suit 
able electric battery and bell or alarm, so 
that upon a detonatorf being exploded by a 
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passing train the spring-contact d will be 
forced against the fixed contact d, thus com 
pleting the circuit and sounding the alarm 
and, if desired, moving an indicator, and thus 
conveying to the signal-man an independent 
indication that the detonator has been ex 
ploded without the necessity for his relying 
upon his hearing the actual explosion upon 
the line. 
In the example given at Figs. 22 and 23 an 

equivalent device is shown, but in this case 
the arrangement is mechanical instead of 
electrical. It consists of a pivotally-mounted 
detent dengaging a weighted lever d, which 
by a rod d is connected with an alarm or in 
dicator in the signal-man's cabin, and the de 
tent dis provided with a lateral offset d', 
which normally lies adjacent to the detona 
torf, so that upon the latter being exploded 
when the parts are in the position indicated 
by the drawings the detent d will be raised 
and the weighted arm or lever dwill fall into 
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the position indicated by the dotted lines in 
Fig. 22, thereby through the rod or connec 
tion d giving the required indication to the 
signal-man in his cabin. The arm or lever 
d is again set or raised into position to en 
gage the detent d by means of a pine upon 
the special link or carrier e' in the traverse 
of the chain e coming against and passing 
under a pin d on the lever d". 

In the traverse of the chain e the special 
links or carriers e' will pass over the operat 
ing or pitch wheel g in the signal-man's 
cabin, when he can readily remove the hold 
ers f' of the exploded detonators and re 
charge the carrierse'. 
By the means hereinbefore described the 

signal-man is enabled to perform all the op 
erations from Within his cabin, and those op 
erations and the apparatus are both of such 
a simple character that there is little or no 
risk of failure on the part of the operator or 
of the mechanism. 
Having now particularly described and as 

certained the nature of the said invention and 
in what manner the same is to be performed, 
I declare that what I claim is 

1. A fog signaling apparatus for railways 
comprising an endless chain provided at in 
tervals with carriers for detonators, a system 
of guide-pulleys for leading the chain to and 
from the signal-man's cabin and the railway, 
a grooved bar or anvil located along the in 
ner side of One of the rails for supporting 
and guiding the chain and detonators, and 
an operating-wheel placed under the control 
of the signal-man for traversing the endless 

chain and placing the detonators in position 
to be exploded substantially as herein shown 
and described. 

2. A fog signaling apparatus for railways 
comprising an endless chain provided at in 
tervals With carriers formed With vertical ta 
pered holes to receive the pegs or holders of 
the detonators, a grooved bar oranvil located 
along the inner side of one of the rails for 
supporting and guiding the chain, a supple 
mental groove in the anvil, projections upon 
the carrierstoride in the supplemental groove, 
and means placed under the control of the 
signal-man for traversing the chain substan 
tially as herein shown and described. 

3. A fog signaling apparatus for railways 
comprising an endless chain provided at in 
tervals with carriers for detonators, projec 
tions upon the carriers and spirally-grooved 
guides for receiving the projections and guid 
ing the carriers and detonators into correct 
position for passing around the guide-pulleys 
and operating-wheel substantially as herein 
shown and described. 

4. A fog signaling apparatus for railways 
comprising an endless chain provided at in 
tervals with carriers for detonators connected 
with the chain by swivels, projections upon 
the carriers, grooved pulleys and fixed guides 
for receiving the projections and guiding the 
carriers, the grooves of the fixed guides being 
spirally disposed at the approaches to the 
guide-pulleys and operating-wheelin order to 
guide the carriers and detonators into correct 
position for passing around the guide-pulleys 
and operating-wheel substantially as herein 
shown and described. 

5. Afog signalingapparatus comprising an 
endless chain provided at intervals with car 
riers formed with vertical holes to receive the 
pegs or holders of the detonators, grooves or 
recesses in such pegs and spring-pins upon 
the carriers for engaging such grooves sub 
stantially as herein shown and described. 

6. A fog signaling apparatus for railways 
comprising an endless chain at intervals car 
rying detonators and leading them into posi 
tion to be exploded by a passing train, and 
means adapted to be actuated by such explo 
sion for conveying to the signal-man an in 
dication that the train has passed over the 
detonator substantially as herein shown and 
described. 

CHARLES TIGHE. 
Witnesses: 

C. MELBOURNE WHITE, 
THOMAS W. GRAFTON. 
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