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To all whom 1t may concern:
Be 1t known that I, Fraxcors FrrnanND

- Bouspir, a citizen of the Republic of France,
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residing at 56 Avenue d’lena, Paris, in the
French Republic, have invented certain new
and useful Improvements in Automatic
Safety Devices, of which the following 1s a
specification. -

The invention relates to an automatic
safety device rendering it possible in the case
of the rupture of a wire carrying a high
tension current, to render the end of this
wire which may tfall to the ground harmless.

This apparatus 1s based upon the applica-
tion of an insulator capable of assuning a
movement of rotation around its axis when
the wire that it 1s supporting breaks without
experiencing any displacement in space.

It is possible that under an accidental
strain, such for example as the action of the
wind, the device, which should remain fixed
becomes displa aced momentarily by a certain
angle, the system would then become dis-
fernﬂ'ed if there were no means tending to
cause the demce to resume 1ts initial p051t10n
In order to obviate this inconvenience, the
apparatus may comprise, between the axis
of the insulator and its support, a part in-
tended to permit of the rotation of the sup-
port in either direction thmugh an angle of

i

a certain amplitude, say a maximum 'mole'

of 90°, and of returning the axis to its mltml

p051t10n autonntmlly as soon as the accl-

cdental strain which cllsplaced 1t ceases to act.

The object of the invention is 1Hustrated
by way of example 1n the accompanying
drawing, in which :—

Figure 1 represents in side elevation an 1n-
sulator and the safety device belonging
thereto. Fig. 2 1s an upper plan view of the
same parts with the insulator removed. i 1g.
3 1s a front elevation of the device illustrated
in Fig. 1. Tfig. 4 represents the ivention
applied to an assemblage of three super-
posed lines. Iigs. 5 and 6 show by way of
example, various modifications of the means
for ﬁung the line on the insulators. Fig. 7
1llustrates the case of three lines which are
not superposed. Iig. 8 is a detail view of
one of the parts shown in the above figure.
Figs. 9 to 14 1llustrate an 1mproved modifi-
cation of the counter or returning device.
If1
it Fig. 10 is an -end elevation of the

9 1s an elevatlon of the improved in-
~ sulator..

o

Fig.

same. 11 is a vertical section thr ough

| the counter device referred to above on the
12. Hig. 12 is a top view

line A—A of Fig.
ot the lower cup of this counter device. I 1.
13 1s a section on the line B—1B of Fig. 19
F1g. 14 1s a sumilar section showing the | POsl-
tion of the two parts of the counter device
at the moment at which the accidental rota-
tion of the axis has reached its maximuin.

Fi1gs. 15 and 16 show in front and side eleva-

t1011 another 1mproved modification. Fig.
17 shows by way of example, a diagram-
matic view of an arrangement of limes in
which 1n case one of the Ilne wires should
break, short-circuiting is set up between

another line and a smcml line mounted 1n
shunt on the broken line.

In the device represented in Ifigs. 1 to 8,
@ 1s a support which 1s fixed on the one hand
to a pole b and carrying say two sockets or
torks ¢ in which the rod @ of the msulator ¢
1s able to rotate freely. It is supported in
the vertical direction by a bearing m and a
pin 7.

The spindle of the insulator carries a
horizontal lever f at the extremity of which

there 1s fixed a light rod or a conducting
tube ¢.

The wire 2 constituting the line is sup-
ported in the ordinary manner, but adheres
sufficlently 1n the groove or neck of the in-
sulator. This adherence may be obtained in
different ways, for instance by using a ce-
ment or by Wmdmo the wire not only in the

oroove 1n the msuhioz but around one or

more studs ¢ cast in the body of porcelain
(F1g. 5). As shown in Iig. 6 the wire
mwht be held 1n a sort of cllp constituted by
2 fitted part % fixed in the porcelain and pre-
senting a screw threaded portion upon
which a nut 7 i 1s capable of displacement.
The line wire 4, instead of being itself
wound upon the insulator may be connected
with the latter by any suitable means.
Whatever method may be employed for
causing the line wire % to adhere to the in-
sulator and fix it rmly thereon, it will be
understood that if the line wire should break
at one ot its points as there would no longer
be equilibrium of the tensions, the insulator
¢ under the-influence of the unbroken length
will rotate upon 1itself carrying with it the
arm f and the rod ¢g. In this movement the
*od ¢ comes 1nt0 contact with the line itself
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and at the same time 1n contact with one of ‘

the adjacent lines or of a special “‘earth”
thereby causing a short circuit which will

cut off all our“ent from the hnes. For ex-
ample 1 Iig. 4, there are three lines carried

by three super posed isulators e' ¢* ¢*; these |

imsulators are arranged in the lﬂ‘lllIlE‘I‘ le-

‘I.'-}-

seribed above and the different levers f1 2

/? carry the contact tubes or rods g* ¢* ¢°.
With this arrangement, 1f the line wire cor-

responding to the insulator ¢* should breal,
the insulator will turn and the lever f* ap-
plies the tube ¢' against the lines corre-
spondmo to the nsulators e* 2. If it is the
wire of the insulator ¢* that bleak_s, the bar

g* comes into contact with the lines corre-
sponding to the insulators ¢* e rmd SO on 1n.

SUCCess10mn.

in Ifig.
same plane and the insul
preferably arranged . at the apexes of an
equilateral triangle. In this case, as shown
in the front elevatlon Fig. 8, the bar g° pre-
sents a vertical branch g® “and two extensions
g* forming a fork.
necessary in order that, if the line corve-
sponding to the insulator ¢ should break,
one of the extensions g* should come 1nto
contact with the line ¢* for example, while
the vertical part ¢ COmeSs mto contact Wlth
the line ¢°.

It will of course be understood that the
arrangement of the insulator and also of the
other constituent parts of the system may
vary without thereby in any way affecting
the nature of the imvention. ~ Similarly the

1nsulators may be of any convenient form

and nature; they may be mounted either up-
richt or inverfed and their axes may be
placed vertically, horizontally or i any in-
clined position. Finally instead of effect-

1ng the short circuiting directly in the man-

ner described ‘IbOTG. the movement of rota-
tion of the various 1115111&1:01'3 mloht be trans-
mitted to a distance by v
means for closmﬂ the earths of any other

safety device.
The ‘idvantaoeq of the above apparatus

- as compared with those hitherto constructed
with similar objects, result from the apph-

oatlon of an insular rotating about 1ts axis,
and the chief of these fldwnt‘wes are as fol-
lows:—1. The lines are mounted substan-
tially 1 the ordinary manner. In the
condition of repose the safety. demce 15 out
of circuit. 3. The system may be utilized in

‘angles or along imclines or declines of any

nature, while still operating in both direc-
tions. 4. The intermediate poles, that 1s to
say those not provided with safety devices,
may be mounted by means of the same rotat-
ing insulators, thereby enabling the number
of the safety polec; to be reduced. 5. There
1s no displacement of the point of attach-

ment of the line in the direction of th1s line, | continuing, the sleeves % and s facilitate it

when

“wind,

T the thlee lines are not in the
ators ¢t e* ¢° are

This arrangement 1is

-ariable mechanical | position Ifigs. 9

930,141

as ’rhe AX1S of the msuhtor remains ﬁxed

6. The point of attachment is independent
of the contacts which may oonsequenﬂv be.

qlwhi |
Tn the. appamtus as described .?Lbove the
axis of the insnlator is mobile in its support

in such a manner that 1t 1s able to rotate -

the line is broken. Now it may hap-
pen that under the influence of an rLoc1(1@11‘[;:511
strain % uch for emmple as the action of the

the apparatus which should remain

70

Ined, is momentarily displaced through a

ertamn angle.
the svstem becomen deranged.

between the spindle of the insulator and its

‘support, a part intended to permit of the

rotation of the support, 1 either direction

through an angle of a certain amphitude
and to return the
ically to 1ts initial position -
as the acoidontal strain. which has
s, 9 to

(say ©£0° at the mo-t)
spindle automati
as S000
cdisplaced 1t ceases to operate.
14 1llustrate a method of carrying this 1171
provea arrangement mto practice.

In these

If there is no means tending -
to cause it to return to its initial position,
In order to

80
obviate this defect, there may be interposed

90

several fioures « vepresents as before the

support fixed to the pole b and comprising
the two soclets or forks ¢, in which the spin-
- «le-d of the msulator e 1s able to rotate

freely. The spindle d carries a horizontal
lever 7 ending mn a conductor ¢ the action
of which has been explained. - :

The special arrangement consists in ﬁ*ﬂ:- o

ing on the upper fork ¢ of the support «

a cup or sleeve 7 provided with a central

hole for the passage of the spindle d. This
latter carries another cup or sleeve s which
rests on the sleeve ». As shown in the draw-
ing, the adjacent faces of the two sleeves 7
and s are not plane but sinuous or helicoidal

100

1__05 -

so that each of them presents two depres--.

sions and two reliefs. |

When the .;1ppf11“1tus occupies 1ts normal-
0 to 14, the reliefs on the up-
per sleeve s 1e%t in the hollows or depres-

sions of the lower sleeve 7, if, however, any

110

strain should cause the %pmdle d to 1‘otf1te

through a certain angle in its support, the
Pro; iections of the sleeve. s mount upeon those
of the sleeve 7 in such a manner that as soon
as the effort which has displaced the spindle
ceases to act, the entire system constituted

by the spindle the sleeve s and the insulator

tends to resume its initial position, the pro-
jections of the sleeve s sliding over the in-

clined faces on the S]eeve 7 and resuming

their position. -

In case the line C~110111d breah the amph~
tude of displacement exceeding 90“ the pro-
jections on the sleeve s first of all r1de up on
those on the sleeve » as shown in Fig. 14
which shows the p051t1011 of the parts for a
displacement of 90°. Then, the movement
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as soon as the projections on the sleeve s

have passed over those on the sleeve 7 and
slide on the inclined faces on this latter.
It will of course be understood that the
form of the sleeves may vary without 1n any
way altering the nature of the 1mprovement
described above and that these sleeves might
be replaced by any other equivalent parts,
that 1s to say parts capable of shiding one
upon the other through a certain angle and
returning to their original position, or on
the other hand, continue this shiding when
their relative displacement exceeds a certain
angle. '
As already specified, the contact between
the lines that 1t 1s desired to cause to com-
municate one with the other, 1f one of them
should break, is effected by means of a ver-
tical rod ¢, now it may happen that, owing
to defective verticality oi this rod or by
reason of a displacement of the lines, the
rod ¢ may not bear exactly on the two wires
to be connected. In order to avoid this defect
1t 1s preferable to employ the arrangement
illustrated in Figs. 15 and 16. As shown 1n
these figures, the rod ¢ carries a cross piece 2,
straight or bent, upon which there are piv-

oted on either side of the rod ¢, two rods or

beams ¢ and 7. These beams are thus
capable of displacement in the plane of the
cross plece. In these conditions, when the
line A breaks, the bell ¢ in rotating 1n the
inanner explained above, carries with 1t the
arm f, and rod ¢ and according to the direc-
tion of its rotation, the beam ¢ or the beam 7
bears against the lines to be placed mm com-
Owing to the joint s the con-

tain, even 1f the lines are not situated 1n
the same plane. Further, 1t has already been
explained that when one of the lines breaks,
the device places this line in communication
with one of the adjacent lines, or with the
earth. In place of this, the mechanical
action of the device in question might be
utilized for establishing any other communi-
cations than those referred to above, for the
purpose of rendering the broken line harm-
less. For example if one of the lines should

break, the safety device might place 1n com-

munication two other adjacent lines, form-
ing the short circuit necessary for the opera-
tion of the safety device; or again the-device
might put to earth one or more of the lines
adjacent to that the breakage of which has
caused the device to act.

As already stated above, the mvention 1s
absolutely independent of the method of
mounting and connecting or utilizing the
various electric circuits connected with the

and C the return wire of this line.

3

safety device. The same is true as regards
the various examples of operation which
have been described.

Fig. 17 shows diagrammatically an ar-

rangement of lines in which in case one oi
the line wires should break, a short circuit
1s established between another line and a
special line mounted in shunt on the broken
line. In this figure, A designates a line on
which appliances B are mounted in tension,

In a
circult of this kind, the rupture of the line
A and its short circuiting with the lime C
may not be sufficient to cause the switch or
other safety devices provided at the works
to act, owing to the resistance of the appli-
ances arranged on the line A, especially 1f
the rupture takes place at a point of the line
distant from the works. In order to obviate
this defect, a line D branches 1n shunt from
the Iine A and constitutes an open auxiliary
circult. In case A should break, the device
establishes a short circuit between C and D.

What I claim and desire to secure by Liet-
ters Patent of the United States 1s:—

1. In an automatic safety device for high
tension lines, a rotatably mounted 1nsulator,
and a contact member movable therewith.

2. In an automatic safety device for high
tension lines, a rotatably mounted insulator,
a contact member movable therewith, and
means for returning the parts to normal
position by rotation.

3. In an automatic safety device for high
tension lines, an insulator mounted for rota-
tion by the unbroken line 1n case of breakage
of a line wire, and means movable rotatably
with sald insulator for making contact to
cut off the current.

4. In an automatic safety device for high
tension lines, an insulator mounted for rota-
tion by the unbroken line in case of breakage

of a line wire, means movable rotatably with

sald insulator for making contact to cut oft
the current, and means for returning the
parts to their normal position.

5. In an automatic safety device for high
tension lines, an insulator mounted for rota-
tion by the unbroken line in case of brealkage
of a line wire, means movable rotatably with
said insulator for making contact to cut off
the current, and helicoidal sleeves for re-
turning the insulator to normal position.

In testimony whereof I affix my signature
in presence of two witnesses.

FRANCOIS FERNAND BOURDIL.

Witnesses:
F. K. THORSEN,
M. ALGER.
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