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To all whom it may concern:

Be it known that I, ALMON I3. STETSON,
residing at Malden, in the county of Middle-
sex and State of Massachusetts, haveinvent-

5 ed certain Improvements in Means for Pro-
tecting Telephone Circuits and Apparatus, of
which the following is a specifieation.

This invention relates to the protection of
telephone circuits and apparatus from injury

1o or-damage due to the occurrence of contacts
or crosses with the conductors of other cir-
cuits working with heavy electrical currents
developed under high potentialsor from some
other undesighed cause.

Protective appliances of various kinds have
heretofore been associated with telephone-
circuits to guard them and theapparatus con-
nected therewith from the effects of different
kinds of heavy accidental-or undesigned cur-
20 rents and discharges.

United States Pa,tenb No. 441,066, dated

I5

November 18,1890, and issued to 1. V Hayes
for a thermal protector, describes, for exam-

ple, a device which has been extensively
25 used for guarding against the destructive ef-
fects of currents, which while of no great
volume or strength have still a strength con-
siderably exceeding that of the currents
which legitimately circulate in telephone-cir-

3o cuits and through the helices of telephone
apparatus, and which have been popularly
termed ‘‘sneak” ¢urrents, because when they
come upon the circuit they are able, as it
were, to sueak past the main conductors in-

35 nocuously and past the other kinds of pro-
tectors inoperatively and to develop destruc-
tive heat only whén they reach masses of
insulated wire and instrument-coils. .So in

United States Patent No. 438,788, issued Oec- -

40 tober 21, 1890, to Anthony C. White for an
improvement in c¢ircuit and apparatus pro-
tectors, there is described an appliance op-
erating by disruptive discharge or the pas-
sage of a spark between plates, the same be-

45 ing constructed and adjusted to become ac-
tive when a minimoum potential sufficiently
high to be injurious—say three hundred and
fifty volts—comes upon the line and acting
by its operation to discharge the same to

so earth initially by disruptive discharge, but
finally (in the event of said discharge being

followed by a persisting are) in the form of
a current through a good conducting-path
established by the action of said are.

The systems of protection which hereto-
fore have been employed have comprised de-
vices based upon both of the foregoing inven-
tions, associated, moreover, when the tele-
phone-circuit conductors have been massed

-with others in a cable extending from some
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suitable external point into the central sta-

tion with an ordinary fuse device located in

-the telephone-cirenit at a point immediately

outside of the outer end of such cable.. Such
systems have until a comparatively recent
period afforded amply sufficient protection
for telephone-circuits and apparatusagainst
trespassing heavy currents, since the said
trespassing currents have been developed un-
der moderate potentials. Lately, however—
that is, since arc-lighting by means of alter-
nating constant currents with many arcs in
series under high potentials ranging, say,
from thirteen to fifteen thousand volts has
been largely introd aced—the conditions have
materially changed and the foregoing com-
pound system of protection is no longer of
itself completely effectual. It has therefore
become necessary to devise additional means
of protection.better adapted to meet present
conditions and comprisingnewand improved
forms of protective appliances for both the
substation and central-station ends of tele-
phonic eircuits and for the apparatus con-
nected in such circuits, which means shall
not only of itself afford reliable protection
againstthesaid high-potential currents which
have lately been introduced commercially,
but shall also be coustructed and arranged
to harmoniously and efficiently codperate
with the preéxistent protective devices, pro-
ducing when organized in eonnection' there-
witha complete and effective modernized sys-
tem of protection.

In a pending application for Lebtezs Patent
of the United States filed by Wilton L. Rich-
ards July 26, 1902, Serial No. 117,098, for an
improvement in protective fuse apparatus,
there is deseribed a specially-organized pro-
tective fuse device wherein a long fuse strip,
ribbon, or wire is associated with and in-
closed in a thickly-walled vulecanized-fiber
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fuse-tube or tubular casing open at one end
and closed at the other, the said fuse-wire be-
ing attenuated at or near the closed end to
determine the point at which it shall fivst
break down and being turned back over the
exterior of the casing at the open end there-
of to aterminal mounted on said external sur-
face at some distance back from said open
end, so as to be out of the line of discharge
from the said open end accompanying the op-
eration of the fuse.

The object then of the present invention is
the more perfect and complete protection of
telephone circuits and apparatus from de-
structive and damaging electrical currents
and discharges of all kinds, aud especially
from such as are developed under potentials
too high to be fully guarded against by such
protective appliances as heretofore have been
exclusively employed.

To this end there is provided as a charac-
teristie feature of the invention an air-space
protective cut-out or short-circuiting device
formed with two contact members or elec-
trodes held normally near to but out of econ-
tact with each other, the said electrodes hav-
ing connection with attachments whereby the
device may be introduced between any two
desired points of a circuit, which points, how-
ever, have no conductive connection through
the short-circuiting device as long as the nor-
mal condition of such device is maintained,
but are brought into direct conductive con-
nection through said device on the operation
thereof. Oneoftheelectrodesispermanently
fixed,buttheother,thoughalsonormally fixed
at an appropriate distance by being soldered
to a suitable support, is movable under op-
erative conditions into contaet with the first
for the establishment of conductive continu-
ity between the terminals of the device, the
said movable electrode being for this pur-
pose constantly subjected to spring-pressure,
which becomes effective when the solder at-
tachment is melted or softened. The nor-
mal distance of separation between the elec-
trodes of the short-circuiting device is so
small as to facilitate the prompt formation
of an arc between them when the high-poten-
tial current or charge against which the de-
vice is directed appears upon the telephone-
circuit conductors, and the heat developed
by said are becomes at once effective to melt
the soldered attachment and to bring the
short-circuiting device into operation. Un-
der the conditions which exist at the substa-
tions of telephone-cireuits the short-circuit-
ing device is preferably arranged in a simple
normally open or incomplete bridge between
the two main conductors of the circuit, and
when brought into action it operates to close
said bridge, and thereby to establish a short
circuit or shunt around the apparatus to be

protected or to serve as a cut-out for said ap- |

paratus; but when utilized for central-sta-
tion protection it is preferred to employ two
short-cireuiting devices, one foreach line econ-
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ductor, connecting the electrodes of each to-

its own line conductor and to earth, respec-
tively, or, in other words, to connect each
air-space cut-out in a normally open earth
branch from its own line conductor, the same
to be closed by the operation of the device.

The invention consists also in associating
the above-described air-protective space cut-
out or short-cireuniter with the several protee-
tive devices heretoforeemployed in a system
of protection for telephone circuits and ap-
paratus, also in associating the said short-
circuiting device, the specially - organized
fuse-protector hereinbefore mentioned, and
the discharge protective device of the said
patent of White with a telephone-circuit to
constitute a means of protection for the sta-
tions and in particular for the substations
of said circuit from the injurious effects of
intrusive high-potential currents or charges
reaching the said. telephone-cireuits from the
heavy-current circuits to which the said in-
trusive currents properly belong.

It consists, further, in employing in a sys-
tem for the protection of the central-station
apparatus of a telephone-cirenit and in con-
nection with the conductors of said circuit
and the usual and previously-employed pro-
tective devices thereof two air-space cut-out
appliances associated, respectively, with the
said cireuit-conductors and a ground connec-
tion at each cut-out appliance normally de-
tached from the assqeiated eircuit-condiictor,
but arranged to be attached thereto by the
operation of said cut-out.

It further comprises a complete system of
protective appliances for a telephone-circuit
for the central and sub stations thereof and
for the apparatus located at the said stations,
the same being constituted by supplementing
the standard and previously-employed pro-
tective devices at the central station by two
air-space cut-out or short-circuiting appli-
ances connected in normally incomplete earth
branches of the two main conductors, respec-
tively, and by supplementing the previously-
employed protective devices at the substa-
tions by two of the specially-organized fuse
devices connected directly in the main cir-
cuit-econductors,respectively, and an air-space
short-circuiting device in a bridge between
said main conductors, thesaid air-space short-
circuiting devices at both staticns being con-
nected at a point outside of the station ap-
paratus and previously-employed protective
devieces, and the said specially-organized fuse
devices at the substation being connected in
the circuit-conductors between the points of
connection of said short-circuiting devices
and said previously-employed protective de-
vices.

In the drawings by which thisspecification
is illustrated, Figure 1 is a side elevation of
the open-space cut-out or short-cireuiting de-
viee properly mounted and fitted with con-
nection-terminals. Fig. 2 is a plan view of
thesame. Figs.3and 4are respectivelyaplan
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and verticalsection of the contact-makercom-
prising the electrodes or fixed and movable
contact members of the short-cirecniting de-
viee in their normal relation, the same being
detached from their mounting and fittings.
Fig. 5 is a side elevation of the short-circuit-
ing device mounted on a commeon support in
association with a fuse-protector of the ordi-
nary previously-employed type in a manner
adapted for use in connection with central-
station protection or at the outer end of a
cable; and Fig. 6isa diagram of a telephone-
circuit extending between a central station
and a substation, illustrating the application
to such a circnit of the protective system and
appliances described herein.

Referring first to the said diagram Fig. 6,
1. is a main telephone-circuit extending be-
tween a centralstation S and a substation or

subscribers’ station s,.and 2 3, respectively,

are its main conductors. R is a relay sym-
bolizing the central-station telephone appa-
ratos, B is the battery, and E wherever
placed represents the earth or an earth con-
nection. K is a cable through which the
conductors of any practical number of tele-
phone-circuits reach the central station. At
the substation s C is the signal-bell; H, the
automatic hook - switch; T, the telephone-
transmitter; 7, the telephone-receiver; I, the
transmitter induction-coil, and % the con-
denser ordinarily mtelpmed in the cucmt of
the primary winding of said coil.

The protection system as heretofore consti-
tuted and untilized comprised the two thermal
protectorsN N2of the Hayes patent,No.441,0686,
the two discharge devices W W?of the White
patent, No. 438,788,and the two ordinary four-
inch fuse devices I’ F? at the central station,
together with the two ‘‘ White ” diseharge de-
vices W® W+ at the substations. As indi-
cated, the thermal protectors were each placed
in the main cirenit-conductors at points near
to and on the twosides of the central-station
apparatus. The discharge devices were in
normally discontinuous branches b and b? to
earth E at the central and sub stations, re-
spectively, at points 4 5 and 6 7, and the
fuses F F? were in the main conductors at
the outer end of the central-station cable K.

The function of the thermal devices N was
and is to protect against the destructive ef-
fects of moderately-strong but slowly-heat-
ingintrusive currents. That of the discharge
devices W is to protect against and provide
for the innocuous passage to earth first as a
spark and then as a current of damaging
charges of moderately-high potential—say up
to a maximum of three hundred and fifty
volts—while the standard fuses are provided
to guard against the effects of heavy and
established currents of moderate potential.

In operation the thermal protectors N act
to open and in many cases also to ground the
circuit, the discharge devices either to pass
the threatening charge harmlessly off as a

. spark, orin the event of such spark being fol-

3

lowed up by a_ persisting arc to attach a
ground connection to the affected conductor
and the fuses ¥ to open the circuit outside of
the cable. To such previous system of pro-
tection there is added at the substation in ac-
cordance withthis invention the bridged air-
space cut-out or short-circuiting device D,
which has been termed herein a ‘‘character-
isticfeature” of the said presentinvention,the
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same being in a normally open bridge d be-

tween the circuit-conductors outside of all of
thesubstation apparatas and adapted as it be-
comes operative to elosesaid bridge and short-
circuitsaid apparatus,together with two of the
specially-organized fuse-protectors ff?, one
connected in each ecircuit-conductor, these
being respectively placed between the points

.6 and 8 of main conductor 2 and the points

7 and 9 of main conductor 3, and in like
manner there is or may be added at the cen-
tral station to the previously-employed pro-

tective devices two of the open-space short-

circuiting devices D? and D3, one for each
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main circuit-conductor, the said devices be-

ing each in a normally open earth branch e,
leading to earth E from -its respective main
conductor, and being, moreover, respectively
connected -with the cireuit- conductors at
points 10 and 12 outside of the ordinary
fuses F.

The construction and arrangement of the

open - space short - cireniting .deyice D are
shown by Figs. 1 to4. In the working por-
tion or contact-maker Z of this deviee a non-
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conducting sleeve hstandsin a metalliccapor

socket g and supportson its upper edge a hol-
low inverted cone m, having a flange r, which
rests upon the upper edge of the said sleeve.
A thick rod o projects from the apex of said
cone backwardly to and beyond the base
thereof, the same being provided at its for-
ward end with a buttonr 7, normally soldered
at v to and closing the otherwise open apex
and terminating at its rear end in a shoulder
and a smaller continuation-pin p projecting
therefrom. The hollow part g of the conem
surrounds the rod o and is perforated with a
hole or aperture n, which forms a channel
from the chamber « between the closed end
of the cone and the cup g for the escape of
gas. The cup ¢ constitutes one and the but-
ton j the other electrode or contact member
of this device, and these, it will readily be
seen, are normallyinsulated from one another
by the insulating-sleeve h and separated
mechanically by the soldered connection of
said button 7 tothe apex of the conem. The
cup g and the button j through the rod o may
be conductively connected, respectively, to
any desired two points, as8 and 9, of a circuit.
When the solder v is melted, the electrode j
is forced into contact with the inner surface
of the cup g, and the two pointsof the circuit
connected with the rod o and cup g are
thus directly united, a short circuit being
thereby. established between the said two
points, and consequently between the two
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main conductors and around any apparatus
that may also be connected with said main
conductors. In Figs. 1 and 2 these parts
are shown as being mounted on a base R,
of porcelain or other convenient non - con-
ducting material, having a screw-hole y for
attachment to any desired fixture. Two
binding-screw attachments 1w w?are provided
at opposite ends of the said base, one of
which, w, secures and is continuous with a
metal plate P, lying flat on the base, while to
the other is attached a plate-spring M, bent
upward and forward, as shown. The work-
ing portion Z of the short-circuiting device
D is placed between the said plate P and
spring M, resting by the flat surface of the
under side of the metal cup g on the plate P
and having the continuation-pin p of its rod
o held in a small hole «, drilled through the
spring M for the purpose. The said spring
M is thus enabled to exercise the requisite
pressure on the shoulder of the rod o, to
which is attached the movable electrode-but-
ton 7, so that when the sclder v, which se-
cures said button to the apex of the cone m,
is melted or softened the said buftton is im-
mediately forced forward and into contact
with the inner surface of thecupg. Theap-
propriate cireuit-wires are to be attached to
the binding-screws w w? respectively.

At the central station the short-circuiting
device D may conveniently be mounted in
close association and on a single base with
the four-inch fuse F. This is shown in Fig.
5, where a base A, of wood or any desired
non-conducting material, is supported on a
bracket V. A block of hard rubber A® rests
across said base and provides a seat for the
brass angle-plate U. The fuse F is secured
atone end to said angle-plate and at the other
end tothe spring attachment M?. The main-
circuit binding-screws w and w? are attached
to the brass angle-plate U and the spring at-
tachment M2, respectively. The plate-spring
M, which in this case assumes a double-U
form, is attached at one end to the earth-con-
nection binding-serew 4% and the working
portion Z of the short-cireuiting device D is
held between said spring and the end of the
angle-plate U, the free end of said spring M
pressing against the bottom of the cup g and
the pin p of said working portion Z socketing
in an aperture or socket bored into the said
end of the angle-plate.

The air-space cut-ount or short-circuiting
device D is adapted to operate by the initial
establishment of a small are and the subse-
quent union of its electrodes or contact mem-
bers whenever the difference of potential be-
tween the said contact members exceeds an
approximate value of two thousand five hun-
dred volts, and the specially-organized fuse
deviece fis adapted to operate and to open
the telephone-circuit at the point where it
is placed when there is established in such
circuit and through said fuse device a cur-
rent having a volume corresponding to an

736,033

electromotive force having such minimum
value.

The action of the invention in operation
ig as follows: Let it be assumed that condue-
tor 3 of the telephone- circuit has become
crossed, as indicated at z, with the condue-
tor of a constant-current circuit developed
under any such extremely high potential as
is now quite geueral for lighting and power
plants, ranging, say, up to a maximum of
fifteen thousand volts. This potential is at
once propagated to the discharge-protector
W+, which being organized to protect against
much lower voltages and to operate with po-
tential as low, say, as three hundred and
fifty volts promptly comes into action and
conductively unites its line and ground car-
bon plates, thus providing eonductor 8 with
a perfect ground connection through the spe-
cially-organized long fuse device f3. Thein-
trusive voltage is thus enabled to develop a
current of great volume in the portion of the
circuit between the cross at z and the ground
at the discharge:protector W+, and conse-
quenfly through the long fuse deviee f2.
This fuse device responding to the passage
of the said heavy current instantly blows,
thereby opening the cireuit of conductor 3
between the substation instruments and the
point 9, where the bridge d of the air-space
short-circuiter D is attached. The intrusive
high potential is thus diverted to the said
bridge d and is of course sufficient to pro-
duce a small arc between the electrodes g
and j of the short-circuiting device D, con-
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nected therein. The heat of the arcinstantly .

melts the solder or metallic cement v, which
normally attaches the movable electrode j
and its plunger-rod o to the hollow cone m,
and thereby holds it normally separate from
the fixed electrode g, and the pressure on the
shoulder of said rod exercised by the spring
M, foreing the said movable electrode down-
ward, brings it into firm contact with the
fixed electrode g. Conductive continuity is
thus established between the two conductors
of the circuit and a discharge instantly oc-
curring between the line and earth plates of
the discharge - protector W# a direct earth
connection is now given to main conductor2.
This in turn causes the special fuse device f
te blow. The substation apparatus is now
fully protected notwithstanding the continu-
ance of the cross at 2z, since it is not only
short-circuited in the open-space cut-out D,
but is also actually disconnected from the
conductors 2 and 3, which have been severed
in their respective fuses f f%. We may now
assume that the cross has occurred at the
point z? so much nearer the central station
that the apparatus of that station is.most
liable to first sufferinjury. Under thesecon-
ditions also the low-potential discharge de-
vice W is the first to respond, which it does,
grounding the conductor 2 at the inner end
of the cable K through the branch b, extend-
ing from point 4 of said conductor. The po-
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tential of the cross at once develops a pow-
erful current through the ordinary fuse F,
which immediately blows, opening the cir-
cuit of conductor 2. The entire potential
energy due to the cross z® is, however, now
directed upon the air-space cut-out D? pro-
ducing an arc between the electrodes there-
of and speedily bringing said electrodes to-
gether in the before-deseribed manner, there-
by grounding conductor 2 outside of the ca-
ble K.

It will be seen that the new form of pro-
tective device—viz., the open-space cut-out
or short-circuiting device—is not devised to
take the place of or be substituted for the
older and previously-employed protective de-
vices, but is designed to guard against a new
adverse potential and eurrent more powerful
than any heretofore commercially utilized,
and that while the said previously-employed
appliances are still used each has a means of
protection against some one particular class
of adverse electromotive force orcurrent—the
low-potential discharge device and the spe-
cially -organized fuse device at the substa-
tion—and the said discharge device and the
ordinary fuse at the central station consti-
tute, with the short-eircuiting device or open-

space cut-out of the present invention, a new |

protective system severally and collectively
guarding the substation and central-station
apparatus of a telephone-circuit from the ef-
fects of all intrusive currents and all electro-
motive forces of destructive strength which
are liable to appear in or upon the cireuit.

The invention having been thus fully de-
seribed, the claims are as follows:

1. A protective cut-out or short-circuiting
appliance comprising two relatively movable
electrodes or contact members normally insu-
lated from one another and separated by an
air-space; a support to which one of said elec-
trodes is normally attached by solder or simi-
lar easily-fusible cement and thereby held op-
posite but near to and ouf of contact with the
other electrode; and a pressure-gpring acting
steadily upon one of said electrodes to force
the same into contact with the other elec-
trode when said solder is melted or softened.

2. An air-space short-circuiting proteetive
device eomprising fixed and movable elec-
trodes or contact members normally held
apart in an insulating-case, and having be-
tween them an air-space sufficiently short to
facilitate the formation under high potential
of an arc; asupport to which one of said elee-
trodesis attached by an easily-fusible cement,
sald support and fusible connection acting to
normally hold the electrodes apart; circuit-
terminals for the said two electrodes respec-
tively; a rigid connection extending from one
of said circuit-terminals to the fixed electrode;
and a resilient connection extending from the
other of said circuit-terminals to the said
movable electrode, and adapted to exert
steady pressure thereon toward the said fixed
electrode,

5

3. In an alr-space short-circuiting protect-
ive-device, a non-conducting sleeve; a metal-
lie cup elosing one end thereof and constitut-
ing an electrode or'contact member; a hollow
cone having a flange-bearing on the other end
of said sleeve and projecting its apex there-
into; a conducting-button consituting a see-
ond electrode attached by an easily-fusible
cement to said apex and held thereby sepa-
rated from the other electrode but within are-
ing distance thereof; a metallic rod extend-
ing backward from the button through the
hollow eone, and a spring exerting constant
pressure to move the electrodes into contact
upon the fusing of said cement.

4. In an air-space short-circuiting protect-
ive device, a non-conducting sleeve; a metal-
lic element closing one end thereof and con-
stituting an electrode or contact member; a
support carried by and extending into the
sleeve; and a second .electrode attached to
the support within the sleeve by an easily-
fusible cement and held thereby separated
from the other electrode but within areing
distance thereof.

5. In an air-space short-cireuiting protect-
ive device, a non-conducting sleeve; a metal-
lic element closing one end thereof and con-
stituting an electrode or contact member; a
support carried by and extending into the
sleeve; a second electrode attached to the
support within the sleeve by an easily-fusible
cement and held thereby separated from the
other electrode but within arcing distance
thereof; and a resilient member exerting
steady pressure to force the electrodes into
contact upon melting or softening of said ce-

“ment. :

6. A protective cut-out or short-circuiting
appliance for telephone circuits and appara-
tus, comprising fixed and movable electrodes
or contact members normally insulated from
one another and separated by an air-space;
a support to which the movable electrode is
normally attached by solder or similar easily-
fusible cement, such separated movable elec-
trode, being held thereby opposite and near
to the fixed electrode; and a pressure-spring
acting steadily. upon said movable electrode
to force the same into contact with said fixed
electrode when the said solder is melted or
softened; substantially as set forth,

7. An air-space short-circuniting protective
device for telephone circuits and apparatus,
comprising fixed and movable electrodes or

contact members normally held apart from.
each other in an insulating-case, and having

between them an air-space sufficiently short
to facilitate the formation under high poten-
tials of an arc; a support to which the said
movable electrodeissoldered, or attached, by
any easily-fusible cement; circuit-terminals
for the said two electrodes respectively; a
rigid connection extending from one of said
circuit-terminals to the fixed electrode; and
a resilient connection extending from the
other of said circuit-terminals to the said
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movable electrode, and adapted to exert
steady pressure thereon toward the said fixed
electrode; substantially as set forth and for
the purposes specified.

8. An air-space short-circuiting protective
device, comprising a non-conducting base; a
metal plate and a spring mounted thereon,
and conneeted respectively with circuit-ter-
minal attachments; and a contact-making
portion consistingof anon-conducting sleeve,
a metallic cup closing one end thereof and
constituting a fixed electrode or contact metn-
ber, a hollow cone resting by a flange at its
base on the other end of said sleeve and pro-
jecting its apex thereinto, and a condueting-
button attached by an easily-fusible cement
to said apex and held thereby separated from
said fixed electrode but within arcing dis-
tance thereof and constituting a movable
electrode provided with a metal rod extend-
ing backward through said hollow cone and
beyond the base thereof; the said contact-
making portion being mounted between said
metal plate and spring by the resiliency of
the latter, in such wise that the fixed elec-
trode thereof rests upon said plate, while the
said movable electrode is under constant
pressure from said spring; substantially as
set forth.

9. Inan air-space cut-out or protective ap-
pliance, the contact-making device Z consist-
ing of the metal cup g constituting a fixed elec-
trode or contact member attachable to one
point of the circuit-conductors; the non-con-
ducting sleeve & standing therein; the hol-
low inverted cone-support m resting by its
base-flange on the upper end of said sleeve;
the contact-button 7 soldered to the apex of
said cone, constituting a movable electrode
or contact member normally separate from
but within arcing distance of said fixed elec-
trode, the same being provided with the con-
duecting-rod o projecting backwardly through
said cone beyond the base thereof, and at-
tachable thereby with another point of the
cirecuit-conductors; and a spring forming the
circuit connection of said rod and pressing
thereon to bring the movable and fixed elec-
trodes into contact when the former is re-
leased from its soldered connection; substan-
tially as described.

10. In an air-spacecut-out or protective ap-
pliance, the contact-making device Z compris-
ing the metal cup g constituting a fixed elec-
trode or contact member; the non-conducting
sleeve /i standing therein; the hollow invert-
ed cone-support m resting by its base-flange
on the upper end of said sleeve, and forming
therewith a closed chamber, the said cone be-
ing perforated to permit the escape of gases
from said chamber; the contact-button 7 con-
stitutinga movable electrode or contact mem-
ber soldered to the apex of said cone and nor-
mally carried thereby separate from but near
to said fixed electrode said button being pro-
vided with the rod o projecting backwardly
through said cone beyond the base thereof;
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and a spring pressing upon the end of said
rod to unite the movable and fixed electrodes
when the normal soldered connection of the
former is melted or softened; substantially as
set forth.

11. In a protective system for telephone-cir-
cuits and station apparatus, the combination
with the previously-employed protective ap-
pliances consisting of a fuse device in each
main circuit-conductor; and a discharge de-
vieein anormally discontinuousearth branch
from each main conductor attached to said
conductor at a point between said fuse and
the telephone apparatus; of an air-space cut-
out or short-circuiter responsive to high po-
tentials connected in a bridge between the
said main eircuit-conductors outside of said
fuse devices, and comprising a fixed electrode
connected with one and a movable electrode
connected with the other of said main con-
ductors, the latter being soldered to a fixed
support and thereby held normally out of
contact with the former, but within areing
distance thereof; and means for establishing
contact between said electrodes on the for-
mation of an arc between them and the melt-
ing of said soldered connection pursuant
thereto; substantially as specified.

12. The combination with a telephone-cir-
cuit and at a substation thereof; of a protec-
tion system comprising the following codpera-
tive devices; a specially-organized fuse-pro-
tector having a long fuse-conductor and an
open-end casing therefor connected in each of
the eirecuit main conductors at points external
to the substation apparatus; a discharge de-
vice responsive to moderate potentials in a
normally discontinuous branch extending to
earth from each main conductorat a point be-
tween said specially-organized fusedeviceand
the substation apparatus; and an air-space
gut-out or short-circuiting device bridged be-
tween said main conduectors outside of said
fuse-protectors, and comprising two normally
separated contact members, a soldered con-
nection attaching one of said members to a
fixed support and thereby maintaining such
normal severance,and means for bringing said
members into contact when the said soldered
connection is dissolved; the said short-ecir-
eniting device being responsive to high po-
tentials only, and adapted when subjected
thereto to operate by the establishment of an
are between its contact members, and the
consequent melting of said soldered connec-
tion; substantially as set forth.

13. The combination in a system of pro-
tection for a telephone-cirenit and the central-
station apparatus and conductors, with the
main and cable conductors of said circuit;
and the standard and previously-employed
protective devices thereof, comprising a low-
potential discharge-protector in a normally
open branch from each main conduector at
the inner end of the cable, and a fuse-protec-
tor of ordinary capacity in each conductor at
the outer end of the ecable; of two air-space
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'short - eircuiting appliances associated with

the said main conductors and in normally dis-
continuous ground branches thereof respec-
tively, the said short-circuiting appliances
being connected with said conductors outside
of sald fuse-protectors, and being adapted to
operate undera high potential and thereupon
to close and connect said ground branches;
substantially as set forth.

14. A protective system for telephone-cir-
cuits, their central and sub stations and ap-
paratus, consisting in the standard and pre-
viously - employed open earth - branch dis-
charge devices at both central and sub sta-
tions; and serially-connected ordinary fuse-
protectors at the central station; combined
with and supplemented by two air-space
short - circuiting devices connected in nor-
mally inecomplete earth branches of the two
main circuit conduetors respectively, at the
central station; and with two fuse devices
specially organized to be responsive solely to

7

heavy currents developed under high poten-
tials; and an air-space short-circuiting de-
vice or cut-out in a normally incomplete
bridge between the main conductors all at
the substation; the said shert-circuiting de-
vices at-both stations being connected with
the cireuit-conductors at points outside of the
apparatus and other protective devices of said
stations, and the said high-potential fuse de-
viees at the substation being introduced into
the circuit-conductors between said short-cir-
cuiting devices, and the said other protective
devices; substantially as and for the pur-
poses set forth. :

In testimony whereof I have signed. my
name to this specification, in the presence of
two subscribing witnesses, this 10th day of
December, 1902.

ALMON B. STETSON.
Witnesses: '
GEO. WILLIS PIERCE,
JOSEPH A. GATELY.
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