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To all, whom, it inctly concern: 
Beit known that I, ARTHUR H. BED WORTH, 

a citizen of the United States, residing at Bos 
ton, in the county of Suffolk and State of Mas 

5 sachusetts, have invented an Improvement in 
Electric Railways, of which the following de 
scription, in connection with the accompany 
ing drawings, is a specification, like charac 
ters on the drawings representing like parts. 

Electric railways, especially single-track 
railways, are frequently provided with an au 
tomatic block - signaling system, whereby 
when any car enters a block a signal is auto 
matically displayed at the other end of the 

15 block to warn a car coming in the opposite 
direction that the block is occupied. It fre 
Quently happens, however, that a car will run 
by a signal either because the motorman failed 
to see the signal or because he neglects to heed 

20 the same, and when such an occurrence hap 
pens the danger of collision is imminent. 

It is the object of my invention to provide 
means whereby it will be impossible for a car 
to enter a block if the block is occupied by a 

25 car moving in the opposite direction, and this 
I accomplish by providing means, as herein 
after described, whereby when a car enters a 
block the power will be shut off from a sec 
tion of track at the opposite end of the block, 

3o so that a car moving in the opposite direc 
tion upon running into the said insulated or 
“dead’ section of the track will be brought 
to a standstill because of its inability to re 
ceive any power. My mechanism also is so 

35 constructed that when the first-named car 
passes out of the block and the block is clear 
the power is restored to the stalled car or to 
the insulated section of track, thus permit 
ting the said car to resume its journey. With 

4o my invention, therefore, the stopping of a car 
moving in One direction and before entering 
a block which is occupied by a car moving in 
the opposite direction is a matter outside of 
the control of the motor man, and the danger 

45 due to collisions is entirely avoided. 
The invention will be best explained in con 

nection with the accompanying drawings, in 
which- r 

O 

Figure 1 is a diagrammatic view of a por 
tion of an electric railway, showing the ar 
rangement of my improved device. Fig. 2 is 
an enlarged diagrammatic view of the device 
situated at each insulated section of the trol 
ley-wire. Fig. 3 is a side elevation of one of 
the step-by-step devices employed for throw 
ing the insulated sections of trolley-wire into 
or out from the circuit. Fig. 4 is a top plan 
view of Fig. 3. Fig. 5 is a section on the line 
acac, Fig. 3, the pawls and contacts being omit 
ted. Fig. 6 is a detail of the trip I prefer to 
use. Fig. 7 is a modification hereinafter re 
ferred to. Figs. S and 9 are details to be 
more fully hereinafter described. 
My invention is especially applicable to a 

single-track railway, and in Fig. l I have 
shown a section of said railway having at ap 
propriate distances suitable turnouts for the 
passing of cars, these turnouts being desig 
nated by a, b, and c, respectively. The stretch 
of track between adjacent turnouts I have 
termed a “block.” Preferably the switches 
at the various turnouts will be so arranged 
that in moving in either direction a car will 
be directed automatically to the right, as 
usual in electric-railway construction. 
The trolley-wire is designated by 3, and it 

of course is provided with turnouts corre 
sponding to the turnouts in the track. Each 
branch of the trolley-wire at each turnout is 
provided with an insulated section 4, which 
is normally connected with the main portion 
of the trolley-wire, the said sections being 
insulated in any suitable way, as by blocks 
of insulating material 5. 
My invention comprises devices whereby 

when a car passes over, one branch of one 
turnout and is thus about to enter a block 
the insulated section in the opposite branch 
of the next turnout will be rendered “dead,” 
whereby a car moving in the opposite direc 
tion will be stalled on said branch of the 
track until the first-named car has passed 
out of the block. The means I have herein . 
chosen to accomplish this end comprises a 
switch or a pair of normally closed contacts 
at each end of the insulated section and 
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rendered 'alive. 

25 

35 

operates to close the contacts. 

55 
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means operable from the end of a block at ate magnet. 
which a car enters to open the two pairs of 

the turnout at the opposite end of the block. 
One form of such contacts or switches is illus 
trated in Fig. 2, wherein 67 and 89 repre 
sent two pairs of contacts, one at each end 
of the insulated section 4, the contacts 7 8 
of the two pairs being connected with the 
main portion 3 of the trolley-wire, and the 
contacts 69 being connected to the insulated 
portion 4. When the contacts are closed, as 
shown in Fig. 2, the insulated section 4 is in 
circuit with the main portion 3 of the trolley 
wire, and the current in traversing the trol 
ley - wire passes through the contacts and 
through the insulated section, which is thus 

' This arrangement exists 
at each of the insulated sections. At the ap 
propriate times the contacts at any insulated 
section 4 are opened by some suitable means, 
thus insulating the said section, the means 
herein represented being cams 10, one for 
each of the pairs of contacts which are adapted 
to engage the movable contacts of the pairs 
of contacts. Each cam is rendered operative 
automatically by the passing of a car over 
one of the branches of the next adjacent 
turnout, and one way of accomplishing this 
will now be described. Since the cam-operat 
ing mechanism for each cam is the same, it 
will suffice to describe that for a single cam 
only. Each cam is shown as being carried 
on a shaft 12, on which are the oppositely 
disposed ratchets 13 and 14. The ratchets 
are operated by magnets 15 and 16, respec 
tively, for which purpose the armatures 17 
and 18 of said magnets are provided with 
suitable pawl mechanism so arranged that 
when the magnets are energized the ratchets 
are turned. As herein shown, the magnet 
16 is the one which operates to open the con 
tacts, while the magnet 15 is the one which 

The cam is 
so arranged that normally the end of the con 
tact lies in the low portion 19 thereof; but 
when the magnet 16 is energized the cam is 
rotated one step, and the rise 20 thereon by 
its engagement with the contact 6 forces the 
same away from the contact 7. 
A pawl - and - ratchet mechanism such as 

above described is employed for each pair of 
contacts, and there are therefore two such 
mechanisms for each insulated section of trol 
ley-wire, one at each end thereof. 
The various magnets 1516 are in circuits 

hereinafter described, which include some 
suitable trip devices capable of being oper 
ated by the trolley, one form of which is illus 
trated in Fig. 6. In said figure the trip t, 
which is adapted to be engaged by the trol 
ley-wheel, is electrically connected with the 
trolley-wire, and when moved in the direc 
tion of the arrow by the trolley - wheel it 
closes against a contact 22, which is insu 
lated from the trolley-wire and which con 
nects with a wire 23, leading to the appropri 

732,15? 

When the contacts t and 22 are 
closed, current from the main conductor or 

"contacts at one of the insulated sections at trolley-wire 3 will pass through the magnet, 
which is connected to the ground or return 
wire, and the magnet will be momentarily en 
ergized. 
The operation of my mechanism as above 

described is as follows: Assuming a car to be 
moving in the direction of the arrow, Fig. 1 
that is, from left to right-when it is about 
to pass out of the lower branch of the turn 
out at a. it engages a trip similar in all re 

: spects to that shown in Fig. 6 and desig 
nated by t, thereby momentarily closing the 
circuit 23 and energizing the magnets 16 at 
each end of the insulated section 4 on the op 
posite branch of turnout b, whereby the con 
tacts at each end of said insulated section 
are opened and the section rendered dead. 
If now a car moving in the opposite direction 
runs into the turnout b, it will be stalled or 
held in said turnout because of its inability 
to get power to proceed so long as the car 
first mentioned is occupying the block be 
tween the turnouts a, and b. When said first 
mentioned car leaves the block and enters the 
lower branch or turnout b, it engages a trip 
device it similar to that shown in Fig. 6, 
which closes the circuit through wire 24 and 
magnets 15 to the ground g, thus energizing 
said magnets 15 and again allowing the con 
tacts at each end of the dead section at the 
turnout b to close. When this occurs, the 
car which has been stalled can receive power 
and proceed on its way, while the first-men 
tioned car passes through the turnout b, and 
as it leaves the latter engages a second trip 
t", which in the manner already described 
renders dead the insulated section 4 in the 
opposite branch of turnout c. Cars moving 
in the opposite direction, or from right to left, 
operate in a similar manner to render dead 
or alive the insulated sections in the opposite 
branches of the next preceding turnout. 
instance, if a car is moving toward the left 
and moving out of the turnout c it engages a 
trip t, which momentarily closes the circuit 
26, including the magnets 16, at the insulated 
section 4 on the opposite branch of the turn 
outb, and thus renders said insulated section 
dead. As the said car emerges from the said 
block between b and c and passes into the 
turnout bit operates a trip i, which momen 
tarily closes the circuit 27, including the mag 
nets 15, at the opposite branch of said turn 
out, thus restoring the current to the said in 
sulated section. This operation is repeated 
at each block. 
In this invention the trolley-wire 3 consti 

tutes the main conductor, and in order not to 
break the main circuit when any one insu 
lated section of track is rendered dead I will 
preferably provide at each insulated section 
a shunt-circuit 30, which extends around the 
insulated section and through which the cur 
rent passes when, the insulated section is 
dead. This maintains the continuity of the 

For 
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circuit, so that cars at different points of the 
line are not affected by the insulating of any 
one insulated section. In the form of my in 
vention shown in Fig. 2 the shunt-circuit 30 
is always closed, and as a consequence when 
the insulated section 4 is alive the current 
would split between the two circuits 4 and 
30. If desired, I may provide the shunt-cir 
cuit 30 with contacts which are automatically 
opened when the contacts 6 7 and 89 are 
closed, and vice versa. In such event when 
ever any insulated section 4 is dead the cur 
rent is shunted around said section through 
the wire 30; but when the section 4 is alive 
the shunt-section 30 is broken. The full cur 
rent therefore either passes through the trol 
ley-wire section 4 or the shunt-circuit 30. 
Fig. 7 illustrates how this may be accom 
plished. 31 indicates a piece of insulating 
material in the wire 30, and the said wire on 
each side of said insulating material is con 
nected to normally open contacts 3334. The 
contact 34 may be operated by the contact 6, 
and I have herein shown the latter contact as 
having a block of insulating material 35, 
which bears against the contact 34. With 
the parts in the position shown in Fig. 1 the 
contacts 67 are closed and 33 34 are opened, 
which is the normal condition, and the cur 
rent will all pass through the section 4. 
When, however, the magnet 16 is energized, 
the contacts 6 7 are opened, as above de 
scribed, and the contact 6 by its engagement 
with the contact 34 closes the latter against 
33, and thereby closes the shunt-circuit. Any 
other suitable means for shunting the cur 
rent from the section 4 to the circuit 30 may 
be employed, however, without departing 
from the spirit of my invention. 

It will be noted that the contact-operating 
mechanism I employ is a step-by-step device, 
so that each time that the trip t is operated 
the cam 10 will be advanced one step. If, 
therefore, four or any other number of cars 
follow one another into any block, the cam 
controlling the contacts at the insulated sec 
tion at the turnout at the end of the block 
will be advanced a number of steps equal to 
the number of cars which have passed into 
the block. Obviously the contacts cannot be 
closed to thus render alive again the insu 
lated section 4 until the cam has been moved 
backwardly the same number of steps that it 
was moved forwardly, and this will not be 
accomplished until the trip t has been oper 
ated a number of times equal to the number 
of cars which passed into the block. My in 
vention, therefore, is one in which the insu 
lated section of trolley-wire remains dead so 
long as any car is in the block and is only 
rendered alive when all the cars, however 
many, have passed out of the block. This I 
consider as quite important. w 
As electric cars are now commonly built 

the lights and the heating apparatus are op 
erated by current taken from the trolley-wire. 
It will be apparent that when such a car is 

stalled on a dead portion of track the lights 
in the car will go out and the heating appa 
ratus will receive no current. To enable the 
lights to be maintained and the heating device 
to be operated while the car is stalled, I will 
preferably employ suitable mechanism where 
by the lights and heating apparatus may be 
operated from current taken from the shunt 
circuit 30, whereby when a car is stalled the 
motor cannot be operated, but the lights and 
heating apparatus are not rendered inopera 
tive. Any suitable means may be employed 
to accomplish this, and I have herein shown 
the trolley-arm 40 as having a supplemental 
arm 41, carrying a trolley-wheel adapted to 
contact with the shunt - wire 30, which in 
practice will be situated comparatively close 
to the insulated portion 4. A separate con 
ductor 42 extends from the supplemental arm 
41 to the switch-point 43 of a four-point 
switch, the point 44 being connected to the 
heating apparatus 46 and the lights 45. Of 
the other points 47 and 48 of the switch one 
connects directly to the motor m and the 
other to the heating apparatus and lights. 
Normally the switch-plate 49 will connect the 
points 47 48; but when the car runs onto an 
insulated section of track and the lights go 
out the motorman or conductor will throw 
the switch - plate to connect points 43 44, 
whereby current from the shunt-circuit 30 
may be taken through the heating apparatus 
and used for lighting purposes. The motor, 
however, being in circuit with the insulated 
section of trolley-wire can receive no power 
until such insulated section is rendered alive. 
The step-by-step device and the magnets 

may be supported in any suitable position 
either directly on the trolley-wire itself or 
on a suitable support at the side of the track. 
I have herein shown them as carried by the 
trolley-wire. For this purpose the magnets 
will be suitably supported upon a block 51, 
of insulating material, which will in turn be 
carried by the trolley-wire 3, and the contacts 
6 and 7 will be suitably secured to said block 
51. When this construction is employed, it 
will be understood that suitable guy-wires 
are used to hold the block 51 in an upright position. 
The shaft 12, carrying the step-by-step de 

vice, is shown as being supported in a suit 
able bracket 52, and while any suitable pawl 
mechanism may be employed I prefer to em 
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ploy one which will prevent the ratchet from 
overrunning, thus insuring an absolute step 
by-step movement. 
armature has pivoted thereto a pawl 56, hav 
ing a nose 57to engage the teeth of the ratchet 
and also a tail 58, which is adapted to be 
brought into engagement with the back side 
of a ratchet-tooth to thus prevent the ratchet 
from overrunning. Suitable springs 60 op 

As herein shown, each 
I 25 

13) 
erate to restore the armatures, and conse 
quently the pawls, to their normal position, 
and, if desired, I may employ suitable stops . 
61 for limiting the outward movement of the 
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armatures. It is sometimes desirable to pro 
vide a brake device to prevent the cam, and 
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consequently the ratchets, from being pulled 
backwardly with the pawl when the latter is 
withdrawn, and hence I have illustrated a 
friction-brake 73 for this purpose. These de 
tails of construction of the pawl-and-ratchet 
mechanism are, however, such as come within 
the province of the mechanic and do not form 
a vital part of my invention, and they may 
therefore be varied in various ways without 
departing from my invention as set forth in 
the appended claims. 
While I have herein shown an automatic 

mechanism for accomplishing the result 
aimed at, my invention is not limited to au 
tomatic devices and, if desired, I may make 
the system a manually-operated one. In this 
case the tripst would be placed in some con 
Venient position for the motorman or con 
ductor to operate, and reliance would have 
to be placed upon the latter to properly 
manipulate the trips upon entering or leaving 
a block. I prefer, however, to employ the 
automatic system for obvious reasons. 
Having described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is 

1. An electric railway divided into blocks, 
and means whereby the passing of a car into a 
block insulates a section of the trolley-wire 
at the other end of the block, said means op 
erating to maintain the said section insulated 
until said car and any following car or cars 
have passed out of the block. 

2. An electric railway divided into blocks, 
and means whereby the passing of a car into a 
block from either direction insulates a sec 
tion of the trolley-wire at the opposite end of 
the block, said means operating to maintain 
the said section insulated until said car and 
any following car or cars have passed out of 
the block. 

3. An electric railway divided into blocks, 
and means whereby the passing of a car into a 
block insulates a portion of the trolley-wire 
at the other end of the block, said means in 
cluding a step-by-step device whereby if a 
plurality of cars follow each other into the 
block the said section will remain insulated 
until all of the cars have passed out of the 
block. 

4. In an electric railway, a trolley-wire pro 
vided with turnouts and having an insulated 
section in each branch of each turnout, said 
trolley-wire constituting a main conductor, 
aud means whereby the moving of a trolle 
or equivalent device over a branch of one 
turnout will render dead the insulated sec 
tion in one of the branches of the next turn 
Out. 

5. In an electric railway, a trolley-wire pro 
vided with turnouts and having an insulated 
section in each branch of each turnout, said 
trolley-wire constituting a main conductor, 
means whereby the moving of a trolley or 
equivalent device over a branch of one turn 

732,15? 

out will render dead the insulated section in 
one of the branches of the next turnout, and 
means whereby the moving of said trolley or 
other device over the other branch of said 
last-named turnout will render alive again 
the dead section at said turnout. 

6. An electric railway divided into blocks 
and having atrolley-wire provided with an in 
sulated section at one end of each block, nor 
mally closed contacts electrically connecting 

: each end of eachinsulated section to the main 
portion of the trolley-Wire, and means oper 
ated by a car entering a block to open the 
contacts at each end of the insulated section 
at the opposite end of the block. 

7. An electric railway divided into blocks 
and having a trolley-wire provided with an in 
sulated section at each end of each block, nor 
mally closed contacts electrically connecting 
each end of each insulated section to the main portion of the trolley-wire, and means oper 
ated by a car entering a block from either 
direction to open the contacts at the opposite 
end of the block. 

8. An electric railway divided into blocks 
and having a trolley-wire provided with an in 
sulated section at one end of each block, nor 
mally closed contacts electrically connecting 
each end of each insulated section to the 
main portion of the trolley-wire, means oper 
ated by a car entering a block to open the 
contacts at each end of the insulated section 
at the opposite end of the block, and means 
operated by a car leaving said block to close 
said contacts. 

9. An electric railway divided into blocks. 
and having a trolley-wire provided with an in 
sulated section at each end of each block, nor 
mally closed contacts electrically connecting 
each end of each insulated section to the main 
portion of the trolley-wire, means operated 
by a car entering the block from either direc 
tion to open the contacts at the opposite end 
of the block, and means operated by the car 
leaving said block to close said contacts. 

10. An electric railway divided into blocks 
and having a trolley-wire provided with an in 
sulated section at one end of each block, nor 
mally closed contacts electrically connecting 
each end of eachinsulated section to the main 
portion of the trolley-wire, and automatic 
means to open or close simultaneously the 
contacts at each end of any insulated section, 
said means including step-by-step devices. 

11. An electric railway divided into blocks, 
and means operable from one end of the block 
to insulate a section of the trolley-wire at the 
other end of the block, such means including 
a step-by-step device whereby if a. plurality 
of cars follow each other into the block the 
said section of trolley-wire will remain in 
sulated until all the cars have passed out of 
the block. 

12. An electric railway divided into blocks 
and having a trolley-wire provided with an in 
sulated section at one end of each block, nor 
mally closed contacts electrically connecting 
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each end of each insulated section to the main car approaching any turnout from one direc 
portion of the trolley-wire and means oper- tion for cutting the supply of current from a 
able from one end of the block to open the car coming from the opposite direction when 
contacts at each end of the insulated section the latter reaches said turnout, said mechan 
at the opposite end of the block. lism operating to prevent the supply of cur 

13. In an electric railway, a trolley-wire pro- rent from being restored to the latter car so 
vided with an insulated section, means in- long as the former car or any which may fol 
cluding a car-operated trip to render said sec- low it into the block remains on said block. 
tion dead as a car approaches said section, In testimony whereof I have signed my 
said means operating to maintain the section name to this specification in the presence of 
dead so long as said car or any following it two subscribing witnesses. 
remains on the stretch between the trip and -- -- 
the insulated section. ARTHUR. H. BEDWORTH. 

14. A system comprising a single-track elec- Witnesses: 
tric railway divided into blocks by turnouts, LOUIS C. SMITH, 
and automatic mechanism controlled by a JOHN C. EDWARDS. 
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