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UNITED STATES PATENT OFFICE. 
ENDO L. BELL, OF NORFOLK, VIRGINIA. 

SAFETY APPLIANCE FOR RAILWAYs. 
No. 854,398. Specification of Letters Patent, Patented May 21, 1907. 

Application filed March 1, 1907, Serial No. 360,022, 
To all whon, it invay concern: 

Beit known that I, ENDo L. BELL, a citi 
Zen of the United States, residing at Berkley 
Station, Norfolk, in the county of Norfolk 
and State of Virginia, have invented a new 
and useful Safety Appliance for Railways, of 
which the following is a specification. 
This invention has reference to improve 

ments in railway safety appliances designed 
to be used in conjunction with block signals, 
switches, or any other part of a railway where 
it is desirable to stop a train at a certain 
point to protect the train or other trains from 
danger of collision or other accident. 
The object of the present invention is to 

provide a mechanical means whereby, when 
the engineer of a train has failed to observe a 
danger signal, the train will be automatically 
stopped when the signal is set at 'danger,' 
as in the case of a block system, or where a 
switch toward which the train is approaching 
has been closed to a siding, or under any 
other circumstances where the oncoming 
train should be positively stopped whether or 
not the engineer observes or obeys the danger. 
signal. 1 

To this end, the invention comprises cer 
tain elements carried by the locomotive 
which, when operated, serves to put on the 
brakes, and, if desired, apply sand to the 
rails, and certain other elements along the 
roadway movable into the path of the on 
coming engine so as to engage and operate 
the necessary valves for the application of 
the brakes. That element of the device lo 
cated along the roadway is connected with 
the semaphore-operating mechanism or with 
the switch-operating mechanism so as to be 
thrown into a position where it is in the path 
of the elements on the engine when the sema 
phore or target is put into the danger' po 
sition, and when the switch is closed so that 
the main track is open to traffic or when the semaphore is placed in the 'safety' position 
the element, along the roadway is moved out 
of the path of the element on the engine. 

Provision is also made whereby the 5as 
sage of the engine by the element along the 
roadway when this latter element is set to 
coact with the element on the engine to stop 
the engine, will operate upon the element sit 
uated at the side of the roadway in such 
manner as to move it out of the way of the 
cars or coaches following the engine and 
thereby prevent injury thereto. 

| Provision is also made by the invention for 
the resetting of the element along the road 
way after the same has been operated by the . 
engine. V 

The invention will be fully understood 
from the following detailed description taken 
in connection with the accompanying draw ings forming part of this specification, in 
which 

Figure 1 is a perspective view of a sema 
phore, a portion of a locomotive engine, and 
the coacting parts carried by the engine and 
semaphore post for causing the application 
of the brakes; Fig. 2 is a plan view of the 
same structures, the semaphore post being 
shown in section; Fig. 3 is a face view, with 
parts in section, of the parts carried by the 
semaphore post and included in the inven 
tion; Fig. 4 is a central vertical section 
through the parts shown in Fig. 3; and Fig. 
5 is a perspective view showing a section of a 
railway with the switch target and one of the 
elements connected there with which, coact 
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ing with an element on the engine, serves to . 
cause the application of the brakes on the 
train. 

Referring to the drawings, there is shown 
the front portion 1 of a locomotive engine 
having thereon a pipe 2 in which is located a 
valve 3 so Ag:with relation to the air 
brake system that when this valve 3 is oper 
ated in the proper manner the air-brakes of 
the train will be applied. In connection. 
with the Valve 3 there is another valve 4 in a 
pipe. 5 and so arranged that on the proper 
manipulation of the valve 4 sand will be di 
rected to the track adjacent to the drive 
wheels of the locomotive. 
valves 3 and 4 are connected to a valve-op 
erating arm 6 terminating at its outer endin 
a cross-bar 7 having at each end a vertically 
extending arm 8 projecting both above and 
below the cross-bar 7. The engine also car 
ries at some distance to the rear of the valve 
operating arm 6 a rigid, laterally projecting 
bracket 9 from the outer end of which rises a 
post 10, the purpose of which will be herein 
after described. The parts thus far described 
with relation to the engine constitute those 
portions of the device included in the present 
invention, which are carried upon the loco 
motive engine. ... - 

Alongside the roadway and located with 
relation thereto in the usual manner is a 

The stems of the 
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semaphore post 11 carrying near its upper end I lo 



nected by a link 13 to a rock arm 14 
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the usual semaphore arm or target 12 con ivotally 
Supported on the post and this rock arm is 
connected on opposite sides of its pivot by 
means of wires, cables or other suitable con necting devices 15 passing under pulleys 16 
to a block station, or to a switch, or to any 
other point desirable from which the sema 
phore may be operated. Or, in the case of 
the semaphore E. located on or close to 
the usual block station, the wires or cables 15 
may be replaced by-links or rods leading di 
rectly into the house or tower forming the 
block station. 

Fast upon the semaphore post 11 is a rec 
tangular frame 17 E. to the post by bolts 
18 passing through ears 19 formed on one 
side of the frame 17. Near the upper end 
the inner faces of the sides of the E. are 
provided with bosses 20, the contiguous faces 
of which constitute cheeks between which 
latter is pivoted an arm 21 by means of a 
pivot pin 22 passing through the cheeks and 
arm therebetween. . . . . 
On one side of the pivot pin the arm 21 is 

formed into a head 23 arranged at an angle 
to the body of the arm 21 so that when this 

shead-23-is-horizontal the arm 21 extends 
downward on the other side of the pivot 22 

3o at an angle, and this lower end of the arm 21 
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is connected by means of a link 24 to the rock 
arm 14 at the end remote from that con 
nected to the semaphore 12 by the link 13. 
The arm 21:back of the head 23 carries a 
bracket 25 so that when the top of the head 23 is horizontal this bracket will be upright and abut against the cross member of the 
frame 17. Centrally through the head 23 
..extends a rod 26, and this rod carries two 
blocks 27 and 28, one above the other. The 
block 27 is provided on its upper face with 
eth 29, and the block 28 is provided on its 

lower face with teeth 30, and these teeth are 
arranged to interlock, as best indicated in 
Fig. 3. The block 28 has a counter-sunk 
portion 31 surrounding the rod 26, which 
projects through this block, and in this 
counter-sunkportion 31 rests the lower end of 
a helical spring 32 surrounding the rod 26 
and abutting at its upper end against a head 
ES 33 fast on the upper end of the rod 26. 
elow the head 23 of the arm 21, the rod 26 

is surrounded by another helical spring .34 
confined between the head 23 and a tension 
adjusting nut 35 applied to the lower thread 
ed end of said rod 26. . 
The rod 26 confines the blocks 27 and 28 

to the head 23, and the springs 32 and 34 co 
act to tend to maintain the blocks 28 and 27 
in contact with their teeth intermeshing but 
yielding to permit the block 27 to turnupon 
the rod 26 as an axis, under which conditions 
the block 28 will be lifted against the action 
of the springs for a purpose which will here 
inafter appear. The block 28 is provided 

wis - 

tion of the springs 32 and 34. The project- 39 

854,398 
with wings 36 straddling the bracket 25 so S 
that this 
tion on the rod 26. 
The top of the bracket 25 is formed with a bifurcated overhang 37 having pulleys 38 in 

the free end of each leg over which cords 39 
pass and are connected at diametrically op 
posite points to the block 28. These cords 
are united and pass as a single cord over a 
pulley 40 mounted on a support 41 fast on 

ock 28 is held thereby from rota 

75 
one sidenof the bracket 25, and this single 
cord 39 passes downward alongside the sema 
phore post 11 to some convenient point of manipulation, as will hereinafter appear. 
The block 27 carries a laterally extending 

frame composed of four parallel bars 42 hav 
ing the outer ends of the top and bottom 
bars on one side bent laterally in one direc 
tion and the top and bottom bars of the 
other side bent laterally in the other direc 
tion, and these four bars are joined at the 
outer bent ends by junction pieces 43. 44. 
It is proposed to make these bars 42 of piping 
and 
by ordinary straight couplings 45 and to the 
junction pieces 43 and 44 by three-way el 
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E. they may be joined to the block 27 

bows 46. The bars or pipes 42 are provided 
with a protecting covering 47, either through 
out or for a portion of their 
the outer or free ends. 
The construction of the parts th us far de 

ength toward 
95 

scribed is such that when the semaphore or 
target 12 is raised to the horizontal or 
'danger' position the frame carried by the 
block 27 will be moved to a horizontal posi 
tion over the railway track, as indicated in 
Fig. 1, from a pendent position alongside of 
the frame 17 which it occupies when the 
semaphore armor targ 

IOO. 

rget 12 is in the lower 
most or 'safety' position. Now, let it be as 15 
sumed that the sémaphore is at danger and 
the frame of pipes 42, or, as it may be termed, 
the operating member of the device, projects 
laterally over the track, as indicated in Fig. 
1. The outer or free end of this operating 
member will be in the path of the head 7 -8 
on the end of the lever or arm 6 controlling 
the valves 3-4. If an engine equipped with 
the valve-operating lever or arm approaches 
the semaphore when the latter is set at 
danger and the engineer fails to stop the en 
gine before reaching the semaphore, whether 
rom negligence in observing the signals or 
from any other cause, the valve arm 6 will be 
engaged by the operating member projecting 
from the semaphore 
will be moved by such operating member to a 
position to set the brakes and, if desired, ap 
ply the sand. Immediately after the brakes 
are set the post 10 engages. Esing 
member and moves it around the rod 26 as a 

ride under the inclined faces of the teeth 30 
and lift the block 28 upward against the ac 
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ost and this valve arm 
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ivot and the inclined faces of the teeth 29. 
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ing arm or frame of the operating member is 
moved by the post 10 until the points of the 
teeth 29 have passed the lowermost edges of 
the teeth 30 when the reaction of the springs 
32 and 34 through the teeth 30 and 29 will 
cause the projecting frame of the operating 
member to move still further on its pivot 26 
until it rests against the semaphoré post, as 
indicated in dotted lines, Fig. 2, parallel with 
the railroad track and no longer over the 
same. In this position it is well out of the 
way of the cars or coaches of the train it has just acted on. 
On each side of the frame 17 are arranged 

fixed brackets 48 to receive the laterally ex 
tending frame of the operating member when 
moved to a position parallel to the railroad 

25 

track. 
When the laterally extending frame has 

been engaged by an engine and moved to the 
position shown in dotted lines, Fig. 2, it be 
comes necessary to reset this frame so that it 
will again extend into the path of the valve 
operating arm 6 on an engine when the sema 
phore is set at danger. For this purpose the 
cord 39 is grasped by the operator and pulled 
to lift the block 2s against the action of the 
springs tending to depress the same. When 
this is done the teeth 30 are free from the 
teeth 29 and the projecting frame of the op 
erating member may then be moved to the 
desired position, after which the cord 39 may 
be released and the block 28 may be moved 
by the springs into engagement with the 
block 27. 
In Fig.5 the invention is shown connected 

to an ordinary switch target. In this figure 
the switch target is indicated at 49 and 
needs no detailed description. At the point 
where it is desired to locate the operating 
member there is provided a pedestal 50 car 
rying a swivel post 51 having a swivel head 
52 resting on the pedestal 50 and provided 
with radially projecting arms 53 on each side 45 of its head. These arms are connected by 
rods or wires or cables 54 passing over suit 
able supporting rollers 55 mounted on short 
57 fast on a movable portion of the switch. 
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to safety in the usual manner the swivel 

posts 56 along the line of track to other arms 
target so that when the switch target is ro 
tated from safety to danger or from danger 

Ost 
pon will participate in this movement. 

er end of the swivel post 51 is a the u 
latera, 
which is pivoted a toothed block 27 and 
another toothed block 28, and this rod 26 is 
provided with a head-piece 33 and sping 32 
and 34, as before described. The ioc 37 
also carries the laterally projecting frame of 
the operating member composed of bars or 
pipes 42, as before described. - 

It will be seen that with the structure 
shown in Fig. 5 the operating member will be 

racket 58 carrying a rod 26 upon 
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mechanism on the engine when the Switch 
E. is moved to a position to close the 
switch to a siding so that the oncoming train 
will be automatically stopped before it will be 
in danger of running into the siding, while 
when the switch is closed to the main track 
so that the latter is open to traffic the operat 
ing member will then be moved to one side 
out of the path of the valve-operating mech 
anism on the approaching train. 
-I claim:- 
1. In a safety appliance for railways, a 

brake-operating mechanism carried by a lo 
comotive engine, a fixed structure on the en 
gine to the rear of and inline with the brake 
operating mechanism, and an arm located ad 
jacent to the track in the path of the brake 
operating mechanism to engage the same and 
also in the path of the fixed structure on the engine and movable thereby to an inoperative position. 

2. A railway safety appliance coacting 
with a target or signal and comprising an arm 
movable to operative position over the track 
when the signalis set at danger and to an in 
operative position when the signal is set at 
safety, a valve upon an engine, valve-operat. 
ing means carried by the engine and located 
to engage the arm when over the track, and 
means upon the engine for moving the arm out of operative position after it has operated 
the valve. 
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3. In a railway safety appliance, an arm 
pivoted for movement in a vertical plane, 
another arm pivoted to the first arm for 
movement. in a plane perpendicular to the 
movement of the first arm, and a yielding 
lock for holding the second - named arm 
against a certainforce tending to move it but 
yielding to a greater force. 

4. In a railway safety appliance, an arm 
pivoted to move in a vertical plane, a rod or 
bar on one end of said arm and movable 
therewithin the same vertical plane, a block 
pivotally mounted upon said rod and having 
teeth on one face, an arm or frame projecting 
from said block, another block mounte 
upon said rod and having teeth engaging the 
teeth of the first block, and a spring upon 
said rod tending to maintain the toothed 
faces of the blocks in mesh. 

5. In a device of the character described, 
an operating valve on an engine having a 
valve arm or lever normally extending to 
ward the side of the roadbed, a fixed structure 
also extending from the engine but to a 
greater extent than the valve arm, toward 
the side of the roadbed, an arm at the side of 
the roadbed movable to project laterally to 
ward the track into the path of the valve le 
ver and fixed structure on the engine, and a 
yielding lock for the arm at the side of the 
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roadbed set to resist the pressure of the valve 
lever and yielding to the impact of the fixed 65 moved into position to coact with the valve l structure on the engine. I 30 
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6. In a device of the character described, arm when located laterally over the track for 
an arm located at the side of the roadbed and 
movable to project laterally over the same, a 
toothed block carrying said arm and pivoted 
for rotation about a vertical axis, another 
toothed block held against rotation and 
adapted to the toothed face of the first 

O 

named block, a spring holding the second 
block in normal engagement with the first 
block, means for manually lifting the second 
named block out of engagement with the 
first-named block against the action of the 
spring, means on an engine in the path of the 

operating the air-brakes, and other means on 
the engine to the rear of the first-named 
means and arranged to engage and move the 
arm about its pivot against the action of the 
spring-pressed toothed block. 

In testimony that I claim the foregoing as 
my own, I have hereto affixed my signature 
in the presence of two witnesses, 

ENDO L. BELL. 
Witnesses: 

ALPIIEUs FIELDs, 
W. W. ELLIOT"T. 


