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FREDERICK C. ROBERTSON, OF TORONTO, CANADA.

CIRCUIT-BREAKER OR LINE-OPENER.

SPECIFIGATION forming part of Letters Patent No. 639,688, dated December 19, 1899.
Application filed June 25, 1898, Serial No. 684,500, (No model.)

To all whonv it mualy conceri:

Be it known that I, FREDERICK CHARLES
ROBERTSON, residing at Toronto,in thecounty
of York and Province of Ontario, Canada,
have invented a new and useful Improvement
in Circuit-Breakers or Line-Openers, of which
the following is a specification.

My invention relates to improvements in
circuit-breakers or line-openersof thefusible-
wire type, adaptable to any telegraph, tele-
phone, or other low-current electric circult,
and has forits object to cause the fusible wire
to melt with certainty and open the circuilt
between line-wire and instrument whenever
the current in said circuit becomesaugmented
to such a dangerous degree as 10 canse over-
heating of the magnet-wire of the instruments
in cireuit through accidental erossing of said
line-wire with another line carrying a current
of high voltage, such as an electric-light or
trolley line.

It is the general practice to protect the in-
struments on telephone and telegraph circuits
against damage liable to be caused by said
circuits becoming crossed with an electric-
light line, trolley, or other circuit of high vol-
tace by inserting in said telephone or tele-
oraph circuit, between the line-wire and 1n-
struments, a section of fusible wire, which
when the current in said circuit becomes ab-
normallyincreased toa dangerousdegree, due
to leakage thereto of current from a circuil

of high voltage, will become overheated and

“melt, thereby opening the circuit.
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1t fre-
quently occurs, however, with ecircuits thus
protected that owing to the resistance of the
instruments therein the abnormal condition
of the current brought about by said acciden-
tal crossing does not attain sufficient strength
to cause the fusible wire to melt, but at the
same time becomes sufficiently strong to dan-
gerously overheat the magnet-winding of the
said instruaments. |
The object of my invention is to provide a

‘means whereby the instruments protected

will be cut out of circuit within a brief pe-
riod after the current in said circuit becoies
abnormally increased. The effect produced
by cutting said instruments out of eircuit will
be to allow the current through the fusible
wire to attain a higher degree of strength,
causing it to melt more readily. A device
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has been invented with a view of producing
this result. In such device the cutting out
of theinstruments at the time the current has
assumed an abnormally high degree is ¢ifect-
ed by the adoption of a relay-magnet inter-
posed in circuit between the fusible wire and
protected instrument and so adjusted that 1ts
armature will only be attracted when the cur-
rent becomes abnormally increased. The lo-
cal contact-points of said relay when closed
complete a subsidiary circuit between fusible
wire and ground. In my device there are no
electromagnets, the cutting out of the instru-
ments being effected in an entirely different
manner, and it effectively operates should
the incoming foreign current be either of a
direet or alternating character, and to effect
this result I make use of a bar or tube com
posed of a material capable of expanding
when heated—such as vuleanite, hard rub-
ber, or othersimilar composition—and having
wound on its surface a wire of comparatively
high specific resistance, said wire forming
part of the circuit between fusible wire and
instrument to be protected. The said bar
or tube of expansible material being thus
placed in close proximity to said resistance-
wire absorbs heat therefrom, which. is gener-
ated in said wire by the action of the current
when abnormally inereased. The effectofthe
heat thus absorbed from said wire will be to
cause the bar ortube to expand and lengthen.
Two contact-points are provided,one of which
is secured to one end of said bar or tube. The
other contact-pointis secured to the other end
of said bar or tube through the mediumof a
bar, tube, or plate composed of similar mate-
rial and so placed as to be unaffected by the
heat generated in said resistance-wire. One
of said contact-pointsiselectrically connected
to the circuit at a point between the fusible
wire and resistance-wire, the other contact-
point being connected to a oround-wire, sald
comtact-points being so adjusted that under
the normal condition of the circuit they re-
main separated by an air-gap; but should
the current in the circuit become augmented
through leakage thereto of a foreign current
of high voltage the resistance-wire becomes
heated, which imparts heat to the expansible
bar or tube, causing it to expand and the con-
tact-points to come together, thus closing the
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subsidiary circuit between the fusible wire |

and earth. The short circuit to earth thus
being formed enables the current to attain 2
higher value, which causes the fusible wire to
melt and open the circuit, after which the ex-
panded bar or tube contracts as it cools and
finally resumes its normal condition separat-
ing the contact-points.

T'he invention is more fully described, and
more particularly pointed out in the ¢laims.

In the drawings, Figure 1 is a side view of
the deviee, partly shown in longitudinal see-
tion, arranged to protecta single ¢irenit. Fig,
218 a top view of the device as arranged to
protect a number of similar cireuits in which
the bar ¢ is substituted by the plateda’. TFig.
5 18 a sectional view of Fig. 2 on the line 1 9.

Like letters of reference refer to like parts
throughout.

In Fig. 1 two bars or tubes A and , COM-
posed of a material capable of expansion when
acted on by heat, such as vuleanite or hard
rubber, are placed paraliel and firmly voked
together at one end by the yoke-piece 1 by
means of screws which pass through holes in
the yoke-piece I into the said bars or tubes.
T'he frame X consists of a strip of metal, bent
in the form shown in the dra wings, and serves
as a support for the barsor tubes A and (t, he-
ing provided with holes through which said
bars may pass without binding. Said bars are
passed through said holes and fixed in POSI-

flon in frame E by the set-screw J, which

clamps securely the bar or tube (, near its ex-
tremity, to frame E. The frame I is rigidly
secured to base BB, which is made of wood, por-
celain,orothersunitable non-cond ucting mate-
rial,by thescrews N and N’ which passupward
through said base Binto threaded holes in the
lower part of said frame E. The frame J is
extended at one end in the form of a rectan-
gular hook, on the inner side of which, near
16s extremity and in line with the axis of bar
A, is soldered or otherwise fixed the platinum
contact-point C. On the uppermost side of
said extension of frame E is fitted a binding-
screw I, by which is connected to said frame
¥ one end of the fusible wire F. The other
end of fusible wire ' is connected by the bind-
ing-serew K’ to the connecting-post H, which
Is secured to the base B, in connection with
binding-post D, by a screw passing upward
through base B into binding-post D. To the
binding-post D is connected the line-wire L.
On the free extremity of bar A and facing
contaect-point C is fixed the contact-point C',
which consists of a platin nm-tipped piece of
metal serewed into the end of bar A. Said
contact-point €' is connected by the wire W’
to the binding-post D"”. Connected o bind-
ing-post D" is the ground-wire @, Spirally
wound on the bar A is the German-silver or

platinoid wire M, said wire M bein o connected

at one end to the frame E at any convenient
point O by solder or binding-serew, the re-
maining end of wire M being carried throu gh

the binding-post D'.  To the binding-post D’
1s counected the wire W, leading to the in-
sirument to be protected.

It is preferable that A should consist of a
tube with a comparatively thin wall in order
to possess a large surface in proportion to its
mass, thus rendering it readily responsive to
the heat generated by action of the current
In the wire wound on its surface.

Where it is necessary to protect a number
of similar cireuits, such as would be the case
in a telephone-exchange, the form of the de-
viee can be modified, retainine its essential
features, as heretofore deseribed in Fig. 1,
such modification consisting,substantially,in
the substitution of a base-plate in place of
bar or tube «. Iigs. 2 and 3 show this modi-
fication, of which Iig. 2 is a top view, and
I'ig. 3 a sectional view on the line12. In
IFigs. 2 and 3 the plate ¢/, being composed of
similar material to that of bar or fube A, 1S
secured to the base B’ by the serews S8 S,
Placed at intervals in a straight line midway
of its width. Washers T, through which
SCrews 515 S pass, are placed Dbetween plate
¢’ and base B'inorderto raise plate ¢’ slightly
above base B'. One end of bar or tube A is
secured to plate ¢’ by means of an L-shaped
piece of metal E', to which it is attached by
a screw which passes through said piece T
into one end of bar A. The lower portion
of supporting-piece E' is secured to plate o’
by means of a screw which passes through
an oblong hole in piece E' into plate a’. "The
purpose of the oblong hole in piece F' is to
allow of its ad justment before being clamped
in position. The free end of bar A is pro-
vided with a contact-point C’, as heretofore
described. Said bar A passesloosely through
ahole in supporting-piece B”. Said support-
ing-piece K", consisting substantially of a UJ-
shaped piece of metal, is secured to the plate
a' by a screw, soldered or otherwise seeured
to the inner side of supporting-piece E”, and
in line with the axis of bar A and contact-
point C is the contaect-point C. The su pport
K" is provided with binding-screw K to se-
cure one end of fusible wire . Wound on
the bar A is the resistance-wire M, one end
of which is connected tothe supporting-piece
K", the other end of which is eonunected to
the binding-post D'. Connecting the con-
tact-point C' with the binding-post D' is the
wire W'. The connecting-post ¥ is secured
to the base B’ and connected to the binding-
post D by a screw which passes upward
through base I3’ into binding-post D. Post 1
1s provided with binding-screw ', by which
13 secured the other end of fusible wire T
1'o the binding-post D is connected the line-
wire L, and to the binding-post D’ is con-
nected the wire W, leading tothe instrument
to be protected. Connected to binding-post
D" is the ground-wire G.

Normally the course of the cireuit through
the device is from the line I, to pinding-post

base I and connected by connecting-serew to | D, through fuse-wire F to frame IL, to con-
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nection O, through resistance-wire M to bind-
ing-post D', through wire W to protected in-
strument, thence to ground. Should the line-
wire become crossed with a high-voltage cir-

cuit, the course of the current is the same as

just desceribed until the bar A becomes ex-
panded by the heat generated in resistance-
wire M, when contact-point C' makes contact
with contact - point C, thus establishing a
oround connection between fusible wire K
and resistance-wire M. The short circuit to
earth thus formed reduces the resistance of
the eireunit between line and ground, enabling
the current to attain sufficient strength to
melt fusible wire F, which breaks the cur-
cuit. The circeuit thus being broken, the cur-
rent ceases to flow in the wire M. No fur-
ther heat is generated therein, which allows
the bar A to contract and withdraw the con-
tact-point C' away from contact-point C.

The function of the bar ¢, Fig. 1, which1s
composed of similar material to that of which
bar A is composed, is to effect a correction
for expansion or contraction in bar A due to
variation in atmospheriec temperature, thus
preserving a constant length of air-gap Dbe-
tween the contact-points C and C' so long as
both bars A and ¢ are subjected to an equal
degree of temperature. The bar A being par-
allel to and yoked to bar ¢ is held in position
in the frame E at extremity of bar « by the
set-screw J. Any expansion in bar A caused
by variation in the temperature of the sur-
rounding air is compensated by a similar ex-
pansion in bar a, acting in an opposite direc-
tion, as the expanding of bar ¢ has a tendency
to move bar A, with contact-point C', away
from contact-point C, whereas the expanding
of bar A tends to bring contact-point C' to-
ward contact-point C. Itisobvious,therefore,
that any equal expansion in bars A and ¢ will
not affect the relative position of contact-
points C and C'; but should the bar A alone
be expanded,which would be the case should
the wire M become hot due to an abnormal
increase in the strength of the current circu-
lating through it, the contact-point C' would
oradually approach and ultimately make con-
tact with eontact-point C.

Having fully described my invention,what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. T'wo parallel heat-expansive barsortubes
having one each of their adjacent ends rigidly
connected by a yoke-piece, one of said bars
or tubes having spirally wound on its surface
a section of conductor and provided at its free

~end with a contact-point, the other bar or

tube secured (at its end distant from yoke-
piece) to a standard carrying a contact-point
facing contact-point carried on bar, said
standard secured to a base,sald contact-points
being normally open and become closed when
said bar on which conductor is wound is ex-
panded in advance of other said bar by heat
generated by action of current in said con-
ductor,

=g

:

2. A fusible wire in circuit with a line-wire
and protected instrument, a heat-expansive
bar or tube secured at one end to a base and
carrying a contact-point at its free extremity,
facing said contact-point a contact-point car-
ried on a standard secured to sald base, a
conductor spirally wound on said bar or tube
and interposed in the circuit between sald
fusible wire and protected 1nstrument, one
of said contact-points being electrically con-
nected to eircuit between fusible wire and
conductor wound on said bar or tube, the
other contact-point being connected to a
oround-wire said contact-points being nor-
mally open and become closed when said bar
or tube is expanded by heat generated in said
conductor by action of an abnormally-in-
creased current circulating therein.

3. A fusible wire in circeuit with a line-wire
and protected instrument, two parallel heat-
expansive barsor tubes (preferably composed
of vuleanite or hard rubber) having one each
of their adjacent ends rigidly connected by a
yoke-piece, one of said bars or tubes being
provided at its free end with a contact-point
and having spirally wound on its surface a
conductor interposed in the circuit between
said fusible wire and protected instrument,
the other bar or tube secured (at its end dis-
tantfrom yoke-piece) toa standard carrying a
contact-point facing said contact-point car-
ried on bar, said standard secured to a base,
one of said contact-points being electrically
connected to the cirecuit between said fusible
wire and said conductor which 1s wound on
bar, the other contact-point being connected
to & ground-wire, said contact-points nor-
mally being open and become closed when
said bar or tube on which conductoris wound
is expanded in advance of other said bar or
tube by heat generated in sald conductor by
action of an abnormally-increased current
circulating therein.

4. Aheat-expansive barortube {(preferably
composed of valeanite or hard rubber) carry-
ing an electric-contact point at one of its ends
and connected at its other end by a yoke-
piece to a bar or tube composed of similar
material and secured to a standard carrying
a contact-point facing contact-point on end

of said Dbar, a conductor spirally wound on

said bar or tube which carries contact-point,
said contact-points being normally open so
long as both bars or tubes are subjected to
equal temperatures but adapted to become
closed by the expanding ot bar or tube on
which is wound conductor by heat generated
in said conductor through action of current
therein.

5. Oneor more similar heat-expansive bars
or tubes (preferably composed of vulcanite or
hard rubber) each of which being secured at
one end to a common base-plate composed of
similar material to that of which said bars or
tubes are composed, said bars being parallel
to said base and parallel to each other, the
respective free ends of said bars or tubes be-
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ing provided each with a contact-point said
contact-points being connected to a ground-
wire, one or more standards (as many as there
are bars) each carrying a contact-point said
contact-points respectively facing contact-
points on bars, each of said bars having spi-
rally woand on its surface a conductor one
end of whieh being in electrical connection
with its respective standard carrying contact-
point the respective ends of said conductors
being connected each to a protected instru-
ment, said standards being connected respec-
tively one end each to a fusible wire the other
respective ends of fusible wires being respec-
tively connected each to a line-wire.

6. Aheat-expansive barortube (preferably
composed of vuleanite or hard rubber) adapt-

ed to be expanded by heat generated in a con- |

4 539,686

- ductor spirally disposed thereon, a contact-

point carried on one end of said bar adapted
to make contact with a second contact-point
when said bar or tube is in said manner ex-
panded, means formaintaining contact-points
In normal relative position when said bar is
expanded or contracted through variation in
temperatare of surrounding air by connect-
1ng said bar or tube at its end distant from
1ts contact-point with a bar tube or plate
(composed of similar material as that of which
sald bar or tube is composed) to the support
carrying the second contact-point.

I, C. ROBERTSON.

VWitnesses:
ISIDORE GRIFFIN,
W. A, WERRETT.
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