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UNITED STATES PATENT OFFICE. 
WILLIAM GLAS G O W, OF CHICAGO, ILL IN OIS. 

SYSTEM FOR OVER HEAD ELECTRIC WRES. 

SPECIFICATION forming part of Letters Patent No. 622,618, dated April 4, 1899. 
Application filed January 30, 1896, Serial No. 577,409, (No model.) 

To al., whon, it inctly concern: 
Beit known that I, WILLIAM GLASGOW, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented certain new and useful 
Improvements in Safety Systems for Over 
head Electric Wires; and I do hereby declare 
the following to be a full, clear, and exact de 
Scription of the same, reference being had to 
the accompanying drawings, forming a part 
of this specification. 
The present invention relates to a safety 

system for overhead electric wires that carry 
heavy currents and by which said wires are 
rendered harmless in case of accidental break 
age of the same or upon the sagging of such 
Wires so that the same are in dangerous prox 
imity to the ground. 
The object of the present improvement is 

to provide a simple, efficient, and automatic 
safety system for such wires in which the 
same are formed in a series of separate divi 
sions and each of which divisions embraces 
a multiplicity of hangers each of which is 
provided with an automatically - operating 
Switch, so that by the breakage or dangerous 
sagging of the overhead electric wire between 
any one of the said hangers the hanger 
SWitches next adjacent to such break or un 
due sagging of the wire will act to ground the 
entire division in a direct manner or operate 
a secondary switch that will in turn cut the 
particular division in which the break occurs 
out of circuit, all as will hereinafter more 
fully appearand be more particularly pointed 
out in the claims. 
A further object of the present improve 

ment is to provide a simple and effective con 
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struction of switch for use in connection with 
the trolley-wire hanger, and which switch is 
adapted to be operated by the breaking or 
sagging of said trolley-wire, as will herein 
after more fully appear. 
I attain such objects by the construction 

and arrangement of parts illustrated in the 
accompanying drawings, in which 

Figure 1 is a diagrammatic view illustrat 
ing the present invention applied to the over 
head trolley-wires of an electric railway; Fig. 
2, a sectional elevation of the automatic 
switch or cut-out for cutting out a trolley 
wire division in the present system; Fig. 3, 

a detail perspective view of the switch por 
tion proper of the same; Fig. 4, a detaillon 
gitudinal section at line at ac, Fig. 5, of a trol 
ley - wire hanger or suspension having the 
switch or cut-out of the present invention ap 
plied thereto; Fig. 5, a transverse section of 
the same at line ac' ac', Fig. 4; Fig. 6, a detail 
longitudinal section of a modified form of the 
switch or cut-out shown in Fig. 4. 

Similar numerals of reference indicate like 
parts in the several views. - 

Referring to the drawings, 1 represents the 
trolley wire or wires of an electric railway, 
which in the main portion of the present in 
vention will be subdivided into a number of 
independently - supplied divisions, each of 
which divisions embraces a series or multi 
plicity of trolley-wire hangers that carry in 
dividual switches adapted to operate auto 
matically upon the breaking or undue sagging 
of the trolley-wire adjacent to such individual 
hanger and hanger-switch, as will hereinafter 
more fully appear. 
2 are the hangers or suspensions by which 

the trolley-wires are supported in an over 
head position, such hangers being in turn 
supported by guy-wires 3 or other means and 
a series of trolley-posts 4, as shown. 
When the trolley-line is arranged in sepa 

rate divisions, as heretofore mentioned and 
as illustrated in Fig. 1, the ends of the trol 
ley-wires of each division will be connected 
to the adjacent ends of the trolley-wires of 
the next adjacent divisions by means of the 
usual insulating hanger or suspension 2'. 

5 is the electric supply-conductor by which 
the different divisions of the trolley-line are 
supplied from the central-station dynamo. 

6 is a main return-wire for use when it is 
not desirable to connect the different indi 
vidual return branches of the system directly 
to the ground. - 
In another part of the present invention 

each trolley-hanger is provided with a cut 
out switch that is preferably of twofold na 
ture, so as to have independent connection 
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with the trolley-wire at each side of the hanger 
and be capable of independent operation by 
a break or sag of the trolley-wire at either 
side of the hanger. 

In the construction shown in the drawings, 
7 is an inclosed casing which is preferably 
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made of porcelain or other like non-conduct 
o ing material and formed of upper and lower 
sections 77', detachably secured together by 
bolts passing through side lugs on said Sec 
tions, the whole being firmly attached to the 
upper end of the trolley-hanger 2. 

8 is a yoke-shaped contact-plate arranged 
at the mid-width of the casing and having 
electric connection with the trolley - wire 
through the usual hanger-attachingshank 9, 
which is adapted to pass up through an ori 
fice in the lower section 7' of the casing 7 and 
through an orifice in the yoke 8, with the at 
taching-nut 9 thereof bearing upon the top 
of such plate 8, as shown in Fig. 5, and in 
electrical contact there with. 

10 and 11 are side contact-plates secured in 
an insulated condition within the inclosing 
casing 7. 

12 and 13 are rocking contact-arms or sec 
tor-plates supported upon independent car 
rying rock-shafts 14 and 15 and arranged be 
tween the respective side contact-plates 10 
and 11 and the centrally - arranged yoke 
shaped contact-plate 8, so as to be capable of 
moving between the same to make an elec 
trical connection when required. 
By making the inclosing casing 7 and 7' 

as shown a ready assemblage of the parts 
can be readily effected in that all parts can 
be put in place in the lower section and se 
cured in place, after which the upper or cap 
portion 7' can be finally put in place to pro 
tect and hold the parts in proper position. 

16 and 17 are rock-arms secured to the rock 
shafts 14 and 15 outside the housing 7 and 
having suitable connection, preferably by 
links 18 and 19, with the clips 20 and 21, se 
cured to the trolley-wire 1, the construction 
being such that with the breakage or danger 
ous Sagging of the trolley-wire I at either side 
of the above-mentioned switch mechanism 
the rock-arm 16 or 17 of that particular side 
will be pulled over to bring the particular 
rocking contact-plate 12 or 13 between the 
central contact-plate 8 and the side contact 
plate 10 or 11 to electrically connect the two 
together and form a short circuit for the trol 
ley-Wires through such plates and the branch 
conductor 22 by either a ground or return 
metal circuit in the usual manner. 
Where from particular circumstances a 

greater amplitude of movement in the rock 
ing contact-arms or sector-plates 12 and 13 is 

55 desired, I prefer to arrange the same in man 
ner illustrated in Fig. 6. In the construction 
shown in this figure, 25 is a counter-shaft car 
rying the rock-arm 17 or 18, that is connect 
ed to the trolley-wires by links 1819 and clips 
20 and 21, Such counter-shaft being provided 
With a crank-arm 26, engaging a much smaller 
crank-arm 27 on the rock-shaft 14 or 15, that 
carries the rocking contact-arms 12 or 13 in 
manner similar to that described in connec 
tion with Figs. 4 and 5. By this means a 
Small movement of the counter-shaft 25 will 
impart a comparatively large movement to 

the main rocking shaft that carries the con 
tact-plates by which electric connection is 
made and broken. - 

In some cases it may be preferable to use 
a common return-wire 6, in that it enables a 
signal to be given at the generator or repair 
station that a break has taken place, such 
signal being effected by an electromagnet 28, 
in circuit with said return-wire 6, with its ar 
mature 29 adapted to close a local circuit in 
which is arranged an alarm-bell 30, as illus 
trated in Fig. 1. 

Additional means for use in cases where a 
greater degree of safety is desired than is af 
forded by the above - described means for 
short-circuiting the trolley-wire, but which is 
only adapted for trolley-lines that are erected 
in independent divisions separately supplied 
from the central generating-station, as before 
mentioned, is shown in Figs. 1, 2, and 3 and 
consists in an automatically - operating cir 
cuit-breaker 31, inserted between the main 
feeder or supply-wire 5 and each separate 
line or trolley section. In the construction 
shown 32 is a branch wire extending from the 
main supply-wire to the central post 33 of the 
switch proper, and 34 and 35 are side posts 
insulated from the central post 33 and con 
nected by separate branch wires to the re 
spective trolley-wires of the line. 36 is the 
pivoted switch-lever, one end of which is 
adapted to fit between the posts 33, 34, and 
35, so as to complete the electric circuit be 
tween the same and admit of the flow of the 
electric current from the main supply 5 to the 
trolley-wires, and which when withdrawn 
from between said posts breaks the circuit 
and cuts off the supply of electricity to the 
said trolley-wires. 37 is a weighted lever 
pivoted on the same arbor with the lever 36 
and normally occupying an upright position, 
to which it is held by an engaging hook 38 on 
the pivoted armature 39 of an electric mag 
net 40, that is placed in circuit with the 
branch return-conductor 22, which is common 
to all of the plates 10 and 11 of the series of 
hanger-switches that are arranged in the par 
ticular division of the system, and which con 
ductor 22 extends either to the ground or to the 
main return-wire 6, as heretofore described. 
In the construction illustrated in Fig. 3 the 
branch conductor 23 is similar in arrange 
ment to that thus described in connection with 
the branch conductor 22 and is arranged in 
the next adjacent divisions of the system. 
With this construction upon the breakage or 
dangerous sagging of the trolley-wire the 
hanger-switch is operated to bring the plate 
10 or 11 in circuit with the plate 8, so that the 
trolley-current will flow through the branch 
wire 22 to main return 6, energizing the elec 
tromagnet 40 to attract its armature 39 and 
release the operating-lever 37, which as it 
drops strikes the free end of the switch-lever 
to move the same into the position indicated 
in dotted lines in Fig. 2 and break the con 
nection between the different contact-posts 
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33, 34, and 35 and wholly cutting off the sup 
ply of electricity to the particular section of 
the trolley-line in which a break, &c., occurs. 
With the break of either trolley-wire of a 

section of the line both trolley-wires will have 
their supply cut off, and in cases where it is 
desirable to continue the electric supply to 
the unbroken one of the trolley-wires I have 
provided a supplementary hand-switch 41, 
pivoted to the base of the post 33 and in elec 
trical connection there with and which is 
adapted to be swung into contact with either 
of the side posts 34 or 35 to reëstablish a cir 
cuit with the particular trolley-wire that re 
mains unbroken and which has connection 
with either the post 34 or 35. 

42 is a cushion-spring arranged between 
the switch-lever 36 and the weighted lever 37, 
and which is in a state of compression when 
the lever 37 is engaged by the latch or hook 
3S of the armature, so that when such lever 
is released such spring will tend to impart an 
initial downward movement to said weighted 
lever and so render its switch-operating move 
ment more effective. 
43 is a finger on the switch-lever 36, that 

is adapted to engage against the operating 
lever 37 when the same is in its raised posi 
tion, so that the switch-lever will be held 
from jarring loose from its engagement with 
the posts 33, 34, and 35. 
While in the drawings I have shown my in 

vention as applied to overhead trolley-wires 
of electric railways, it is equally adapted to 
any other class of overhead wires carrying 
heavy currents-such, for instance, as elec 
tric light or powerlines-the arrangement be 
ing identical with that heretofore described 
in connection with the trolley-wires. 

Having thus fully described my said inven 
tion, what I claim as new, and desire to secure 
by ILetters Patent, is 

1. In a Safety system for overhead electric 
Wires, the combination of the line-wire di 
vided into separate divisions of a continuous 
and unbroken nature,independently supplied 
With the electric current, a series of interme 
diate hangers supporting each division of the 
line-wire, switches supported by said hang 
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ers, SWitch-operating arms connected to the 
Switches and to the line-wire, and adapted to 
operate the switches upon the breakage or 
undue sagging of said line-wire, said switches 
having branch connections with the line-wire 
and with a suitable return-conductor, sub 
stantially as set forth. 

2. In a Safety system for overhead electric 
wires, the combination of the line-wire di 
vided into separate divisions of a continuous 
and unbroken nature, independently supplied 
with the electric current, a series of interme 
diate hangers supporting each division of the 
line-wire, a pair of independent switches sup 
ported by each of said hangers, switch-oper 
ating arms connected to the switches and to 
the line - wire, and adapted to operate the 
switches upon the breakage or undue sagging 

of said line-wire, said switches having branch 
connections with the line-wire and with a suit 
able return - conductor, substantially as set 
forth. 

3. In a safety system for overhead electric 
wires, the combination of the line-wire di 
vided into separate divisions of a continuous 
and unbroken nature,independently supplied 
with the electric current, a series of interme 
diate hangers supporting each division of 
such line - wire, switches supported by said 
hangers, switch-operating arms connected to 
the switches and to the line-wire, and adapted 
to operate the switches upon the breakage or 
undue sagging of the line-wire, a suitable re 
turn-circuit embracing said switches, and a 
signal arranged in such circuit, substantially 
as set forth. 

4. In a safety system for overhead electric 
Wires, the combination of the line-wire di 
vided into separate divisions of a continuous 
and unbroken nature,independently supplied 
with the electric current, a series of interme 
diate-hangers supporting each division of the 
line-wire, a pair of independent switches sup 
ported by each of said hangers, switch-oper 
ating arms connected to the switches and to 
the line - wire, and adapted to operate the 
switches upon the breakage or undue sagging 
of said line-wire, a suitable return-circuit em 
bracing said switches, and a signal arranged 
in such circuit, substantially as set forth. 

5. In a safety system for overhead electric 
wires, the combination of the line-wire di 
vided into separate divisions of a continuous 
and unbroken nature, independently supplied 
with the electric current, a series of interme 
diate hangers supporting each division of the 
line-wire, switches supported by said hang 
ers, switch-operating arms connected to the 
switches and to the line-wire, and adapted to 
operate the switches upon the breakage or un 
due sagging of the line-Wire, a suitable re 
turn-circuit embracing such switches and an 
automatic circuit-breaker arranged in such 
circuit and controlled by such switches, sub 
stantially as set forth. 

6. In a safety system for overhead electric 
wires, the combination of the line-wire di 
vided into separate divisions of a continuous 
and unbroken nature,independently supplied 
with the electric current, a series of interime 
diate hangers supporting each division of the 
line-wire, a pair of independent switches sup 
ported by each of said hangers, switch-oper 
ating arms connected to the switches and to 
the line - wire, and adapted to operate the 
switches upon the breakage or undue sagging 
of said line-wire, a suitable return-circuit em 
bracing such switches, and an automatic cir 
cuit-breaker arranged in such circuit and con 
trolled by such switches, substantially as set 
forth. 

7. In a safety system for overhead electric 
wires, the combination of a wire hanger, a 
pair of independent switches supported by 
said hanger, and operating-arms connected to 
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the switches and to the line - wire, the said 
Switches comprising an inclosing casing 7, a 
central yoke-shaped contact-plate S, side con 
tact-plates 10 and 11, and rocking contact 
arms 12 and 13, upon rock-shafts having bear 
ing in the casing 7, substantially as set forth. 

8. In a safety system for overhead electric 
wires, the combination of a wire hanger, a 
pair of independent switches supported by 
said hanger, and operating-arms connected 
to the switches and to the line-wire, the said 
switches comprising an inclosing casing 7, 
formed of upper and lower sections detach 
ably secured together, a central yoke-shaped 
contact-plate 8, side contact-plates 10 and 11, 
and rocking contact-arms 12 and 13, upon 
rock-shafts having bearing in the casing 7, 
substantially as set forth. 

25 

9. In a safety system for overhead electric 
wires, that are arranged in independent sec 
tions, the combination of a switch, an au 
tomatic circuit-breaker controlled by said 
switch, and an operating-arm connected to the 
switch and to the line-wire, the said circuit 
breaker comprising, insulated posts 33,34 and 
35, pivoted switch-lever 36, weighted operat 
ing-lever 37, armature 39, and electromagnet 
40, substantially as set forth. 

10. In a safety system for overhead electric 
wires, that are arranged in independent sec 
tions, the combination of a switch, an auto 
matic circuit-breaker controlled by said 
SWitch, and an operating-arm connected to 
the switch and to the line-wire, the said cir 

cuit-breaker comprising, insulated posts 33, 35 
34 and 35, pivoted switch-lever 36, weighted 
operating-lever 37, armature 39, electromag 
net 40, and a hand-switch 41, substantially as 
set forth. 

11. In a safety system for overhead electric 4o 
Wires, that are arranged in independent sec 
tions, the combination of a switch, an auto 
matic circuit-breaker controlled by said 
switch, and an operating-arm connected to 
the switch and to the line-wire, the said cir- 45 
cuit-breaker comprising, insulated posts 33, 
34 and 35, pivoted switch-lever 36, weighted 
operating-lever 37, interposed spring 42, ar 
mature 39, and electromagnet 40, substan 
tially as set forth. 

12. In a safety system for overhead electric 
Wires, that are arranged in independent sec 
tions, the combination of a switch, an auto 
matic circuit-breaker controlled by said 
switch, and an operating-arm connected to 55 
the switch and to the line-wire, the said cir 
cuit-breaker comprising, insulated posts, 33, 
34 and 35, pivoted switch-lever 36, having a 
holding-finger 43, weighted operating-lever 37, 
armature 39, and electromagnet 40, substan- 6o 
tially as at forth. 
In testimony whereof witness my hand this 

28th day of January, 1896. 
WILLIAM GILASGOW. 

In presence of- - 
ROBERT BURNS, 
HENRY A. NOTT. 

  


