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To all whom it may concern.:
BeitknownthatI, FRANK B. COOK, a citizen
of the United States of America, and a resi-
dent of Chicago, Cook county, Illmms have
invented a ee1ta,111 new and usefnl Improve-
ment in Systems of Strong-Current Protec-
tion, of which the followmﬂ' 1S a specification.
This is a division of my applleanlon Serial
No. 600,970, filed July 29,1896. 1Insaid appli-
cation I have shown, descubed and claimed a
novel form of thermal plotectox and 1 have
alsoshown a novel form of fuse-protector. In
addition said original application illustrates
anarrangement f01 combining acarbonlight-
ning-arrester with one of my Lhex mal plotec-
tols or ** heat-coils,” as they are commonly
called. In the presentapplication,as will here-

inatter more fully appear, I have shown and {

claimed a circuit arrangement for employmﬂ'
these different kinds of protectors in a tele-
phone system,and in connection with thissys-
tem of protection I have alsodescribed and
claimed a signal-circuitarrangement whereby
the operation of any one of the thermal pro-
tectors or heat-coils at thecentralstation will
cause a signal to be given.. As will be seen
from thefollowing, I have also herein shown a
novel form of line-fuse and. have herein
claimed this fuse in a certain cireuit arrange-
ment and have made 1t an element of certain
combinations. The broad claims for this par-
ticular form of fuse and also the broad claims
for suspending a protector on a stretched
line-wire are, however, embodied in my di-
visional application, Serial No. 108,330, filed
May 21, 1902, the patent for which is now be-
ing wmhheld by the Patent Office in order to
determine the question of interference.
Electrical systems—such astelephone, tele-

graph,and other signaling gsystems—areliable

1;0 sufferfrom the e' ects ot excessive currents.

These abnormally large or exeessive currents
are of different characters, some being known
as ““ sneak-currents’—that is to say, currents
which are only slightly in excess of normal—
and others being greatly in excess of normal,
such as result from the crossing of a tele-
phone-wire with a trolley-line or other line
conductor. It will also be seen that the in-

struments 1involved in telephone or other sys-
tems are liable to suffer from the effects of

!

4

! lightning- dlsehm oes.

:mm ease the general ef

These intruding eur-
rents are all of dl' erent character, and it is
obvious that a form of protector which would
be effective in one case might not afford any

protection in another.

Generally stated, it is therefore the object
of my invention to prowdﬂ a general compre-
hensive system which shall be capable of
grarding against any or all of these differ-
ent kinds of trespassing currents which are
greatlyin excess of normal and also of guard-
Ing against any damage which mln*ht be
ea,used by currents only slightly in excess of
normal.

A special object is to provide an arrange-
ment and construction whereby fuse-protec-
tors may be employed in conjunction with

heat-coil protectors and also with the carbon
lightuing-arresters.

Anothel object is to provide a circuit ar-
rangement whereby the operation of any one
of the heat-coils will cause a signal to be op-
erated. |

A further object is to.provide a construc-
tion and arrangement whereby the heat-coils
or thermal plotectms may be arranged in
banks or sections, and whereby a &wnal may
be allotted to each bank orsection, and where-
oy not only the signal thus allotted to a bank
or section will opemte when one of the heat-
colls 1s operated, but also Whereby a geueral
signal or alarm will also be given.

It 1S also an object to p10v1de cortain de-
tails and features of lmplovement tending to
iciency and to rende1

a  protecting &nd signaling system of this
character thowuﬂ'hly 1elia.ble in use.

In carrying out my invention I provide
thermal pIOtectors or ‘“heat-coils,” as they
are sometimes called, which are ddapted to
sever or disrupt the circuits under the in-
fluence of quantitative currents approxi-

mately slightly in excess of the normal. In
conjunction with. these I also provide fuse-
protectors which are adapted to sever the
circuits under the influence of currents of
greater quantity than those which cause heat-
colls to act. In order to still further insure
the instruments or electrical devices against
Intruding currents, I provide what may be

| termec c "*1ntensity-protectors,” the same con-
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sisting of devieces which operate to establish
acircuit toearth,allowing the currentto jump
orare across an open space. Thus myinven-
tion may therefore be said to contemplate the
combination of these various kinds of pro-
tectors together in one general system of cur-
rent protection and also in their individual
circuit arrangement and relative disposition
therein. 1 also provide means, circuit ar-
rangements, and connections whereby the
indicating devices are disposed in a local cir-

cult relative to a switchboard, and thus ren-
~dered entirely independent of the main-line

cirecuit. These indicating devices are con-
nected and arranged to point out or identify
the circuit which has been severed by the
operation of one of the thermal protectors or
heat-colls.
vices consist of a visual indicator for each
bank or section of the heat-coils and of an
audible signal connected and arranged to
sound an alarm when any one of the signals

allotted to the different banks or sections of |

the heat-colls is operated. In thiswaywhen-
ever a heat-coil is operated by an excessive
current an alarm is sounded by the audible

mcrnalmﬂ' device, and the visual swnal which,

has been Opemhed by the d13111p1;mf3' of one
of the c¢ircuits, then serves as a means for in-
dieating the bank or section in which the dis-
rupted heat-coilis located. The nature and
advantages of my invention will, however,
helemafter more fully appear.

In the accompanying drawings, Figure 1
isa diagram illustrating the apphmtmn of my
invention to a telephoue system. In thisdia-
gram a subscriber’s telephone set is shown
connected by the line-wire with the usnal

switchboard apparatus at the central station.

It will be seen that a fuse and a heat-coil and
a4 carbon lightning-arrester are associated
with the SUb%GIIbEI telephone set, while a
like group of protectors is associated with the
switchboard apparatus at the central station.
Fig. 2 is a diagram illustrating the arrange-
ment of the heat-coils in banks or sections
and 1llastrating the ecireuit connections
whereby the disr upting of any one of these
heat-coils will cause the operation of two sig-
nals—{irst, a signal allotted to the bank or

section in whlch the heat-coil is located, and,

second, a general signal which sounds an
alarm When any one of the different visual
indicators is operated.

Asthus illustrated my invention comprises
a subscriber’s telephone set A, which, it will
be understood, can be of any smhdble known
or approved fm'm. At the central exchange
theline conductor BB, extending from the sub-
seriber’s set, ter minates in the usual Spring-
jack or swuzehbomd-soeket b. Asshown in
Fig. 1, 1t will be seen that the said line-wire
is prefembly secured to an insulator &' at

the subscriber’s station and a similar insu-

65

lator 0% at the central exchange. The fuse-

, brotector C preferably has its upper end

clamped upon the line-wire at a point adja-

Preferably these signaling de-

|

stop e.

toaplateorspring-jaw 1=
| of the lightning-arrester G are preferably

| scriber’s telephone set.

707,051

cent to the insulator b’. A conductor ¢ pre-
ferably leads from the lower end of this fuse-
protector to the switch-spring ¢'. The con-
nection 1s then completed to the subseriber’s
telephone through the medium of the heat-
coll D and the post or spring member d and
the conductor d’. The carbon blocks of the
lightning-arrester I are preferably held be-
tween the spring switch member ¢’ and the
"T’his stop is adapted to limit the
movement of a portion of the spring-switch
¢',which supports the heat-coil--that is tosay,
when the spring c¢'is released by the disrupt-
ing of the heat-coil. At the central exchange
another fuse-protector I, preferably like the
fuse C, is clamped upon the line-wire at a
point adjacent to the insulator 6. 'This in-

sulatorcan be mounted upona pole X, having

a pole-top terminal « at its upper end. With
this arrangement the conductor f, leading
from the lower end of the fuse I, can haveits
other end connected with a bmdlnﬂ'-pogt
within the said pole-top terminal, and the
connection to the switchboard can then be
continued through the mediuam of the con-
ductor /. This conductorf’ preferably leads
‘T'hecarbon blocks

arranged between this jaw f* and a similar
spring-jaw°. Thelatter jawis, it will be seen,
preferably grounded at Y. At this junecture
1t will also be seen that the stop e is also pref-
erably grounded at Z. The heat-coil H, em-
ployed in conjunction with the llfrhtnmﬂ'-ar-
rester (x for protecting the switchboard appa-
ratus,is preferably mounted between a Sprmfr-
jaw h and a similar spring-jaw or post /.

The latter is, 1t will be seen, preferably pro-

vided with a bent portion hz, adapted when .

released to make contact with the bar hs.
When the heat-coil is disrupted, the move-
ment of the spring /i is limited by a stop A4,

while the movement of the spring 7 is limited
In a similar way by astop A% The stop /Atis
preferably grounded at Y, while the stop A°
is connected with one pole of a signaling-bat-
tery /%, - The spring-jaw I/ is eonnected by a
conductor/i” with the aforesaid spring-jack B.

T'he bar /3 is econnected with the visual indi-
cator I by means of aconductor 5. The other
pole of the battery A’ is connected with the
visual indicator by means of the conductor Af.
The said visual indicator may consist of an

ordinary drop, relay, or other like swnalmn*

device. The two contact-points ¢ and 7' are
preferably associated with this indicator and
are connected by the conductors 2? and 4° with
the audibleor generalalarmJ. It will be seen
that aswnallnﬂ' batteryyis preferably located
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in this normail) open local eireuit of the audi-

ble or general alarm.

Now should an excessively large trespass-
ing current show its presence o Dhe linenear
the subscriber’s station the fase C will be
burned out and will in this way disrupt the
connection between the line and the sub-
Again,

should the
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trespassing current be only slightly in excess
of the normal or, as it is sometimes called, a
‘““sneak-current,” then the coil D, comprised
in the thermal protector device, will be dis-
rupted, allowing the spring ¢’ to make contact
with the stope. Thus in addition to disrupt-
ing the cirenit the operation of the heat-coil
will also establish counnection between the
lineand theground. Incaseof lightning the
high-potential carrent can descend to earth
at Z through the carbon blocks of the light-
ning-arrester K, the current arcing from one
block to the other. Should the high-potential
current be of sufficient duration, the areing
will burn out the dielectric between the two
carbon blocks, and thus establish a positive
connection between the lineand earth. In g
similar manner the fuse F at the central ex-
change isadapted to burn out under excessive
current and in this way sever the connection
between the main-line conductor and the
switchboard apparatus. Also, asin the pre-
vious case, the heat-coil I is adapted to re-
spond to trespassing currents only slightly in
excess of normal and to disrupt the cirenit
and at the same time establish connection be-
tween the line and the earthatY. Lightning-
discharges will arc across from one block of
carbon to the other in the lightning-arrester
G, or, as previously explained, will burn out
the dielectric between the two blocks and de-
scend to earth through a positive connection.
When released by the disrupting of the heat-
coil H, the spring /" and thearm or bent por-
tion /* close the local cirecuit including the
visual indicator I. Thisindicator when oper-
ated closes the normally open c¢ircuit includ-
ing the audiblealarm J. In large exchanges
1t 18 preferable to arrange the heat-coils H in
banks or sections, substantially as shown in
Fig. 2. With this arrangement a visual in-
dicator can be allotted to each bank or sec-
tion, and the arrangement can be such that
the operation of any heat-coil in said section
will cause the said signal to be displayed.
For example, as shown in Fig. 2, the visual
indicator K, which is similar to the indicator
I, previouslydescribed, is allotted to the bank
or section of heat-coils shown at the right.
In this section or bank of heat-coils shown at

the right the bar 1 corresponds to the stop

1’y (shown in Fig. 1,) the bar 2 corresponds
to the stop /i, (shown in Fig. 1,) and the bar
> corresponds to the stop or member /3.
(Shown in said Fig. 1.) In said Fig. 2 the
visual indicator L, arranged alongside of the
indicator K, is allotted to the bank or sec-
tion of heat-coils shown at the left. In this
second bank or section of heat-coils the bars
4, 5, and 6 are similar in function to the pre-
viously-described bars 1, 2, and 3. The bars
7 and 3 correspond to the contact-points z and
o'in Fig. 1 and are in the normally open circuit
including the aforedeseribed battery 7 and
the audible signal oralarm J. The local cir-
cuits of the two visual indicators K and L

¥

F-

|
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correspond to the battery /o. (Shown in Tig.
1.) Thus it will be seen that should any of
the heat-colls in the bank or section to the
right be operated the local eircuit including
the visual indicator I will be closed, caus-
ing 1t to in turn close the local circuit inelud-
ing the general alarm J. In a similar man-
ner the disrupting of any heat-coil in the
bank or section to the left will cause the op-
eration of the visual indicator I., which lat-
ter will in turn cause the operation of the
sald general alarm J. Thus the sounding of
the general alarm indicates that a heat-coil
in one of the sections has been burned out or
disrupted. The attendant then observing
the display of one of the visual indicators
understands that the disrupted heat-coil is
located in the bank or section allotted to such
visual signal. In this way itiscomparatively
easy to locate the burned-out or disrupted
heat-coil, even though a visual indicator is
not provided for each separate heat-coil.

It will be readily understood that the va-
rious profectors herein shown may be of any
sultable form orcharacter. Preferably, how-
ever, the heat-coils are of the form and con-
struction desecribed in mysaid original appli-
cation; but as fuses, heat-coils, and lightning-
arresters are well known in the art I have
not iilustrated any particular form or con-
struction in either case. Itwill also be under-
stood that the various signaling devices can
be of any suitable or approved form.

1 claim as my invention—

1. In a system of protection for electrical
circuits, the combination of a line-wire, a
fuse hung on said wire, a pair of posts, a
cylindrie heat-coil removably mounted upon
sald posts, means for connecting the said
fuse, heat-coil and posts in series between
sald line-wire and the instruments to be pro-
tected, an earth branch and carbon light-
ning-arrester connected at a point between
the fuse and the heat-coil, and a grounded
conductor connected with said lightuing-ar-
rester. |

2. In a system of protection for electrical
circuits, the combination of a line conductor,
a fuse connected at one end with said line
conductor, a pair of metal posts, a eylindric
heat-coil device removably mounted upon
the ends of said posts, one of said posts be-
ing flexible and held under tension by said
heat-coil, means for connecting the said fuse,
heat-coil and posts in series between the line
conductor and the instruments to be pro-
tected,a grounded stop for limiting the move-
ment of the said post which is held under
tension, and a carbon lightning-arrester con-
necting said stop with the post under ten-
sion.

5. The combination of aline conductor, an
isulator for supporting said line conductor,
atuse havingits upper end clamped upon said
line conduector, a line-spring connected with
the lower end of said fuse, a post connected

are provided with batteries & and _Z, which | with the instruments to be protected, a heat-
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~coil device connecting said post and spring

and holding the latter under tension, a
grounded stop for limiting the movement of
said spring, and a carbon arrester eonnectmn‘
said stop with said spring.

4. In a protecting system, the combination
of a line conductor, a fuse supported upon

-sald line, a pair of metal strips, a heat-coil
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mounted upon the ends of said strips, one of
sald metal strips being bent to provide one
Jaw for holding a pair of carbon blocks, an-
other jaw for holding said carbon blocks, said

second jaw serving as a stop for limiting the

movement of the portwn of the strip support-
ing the heat-coil, a grounded conductor con-
neeted with said stOp, suitable connection be-
tween the lower end of said fuse and the

metal strip which partially supports both the |

heat-coil and the carbon blocks, and a con-

ductor leading from the other metal strip to

the instruments to be protected.

5. In a protecting system, the combination
of a line conductor, insulators supporting
sald conductor, fuse- proteetors clamped upon
the line conductor adjacent the said insula-
tors, a thermal protector connected up in se-
ries 'between one fuse and the instruments or
electrical devices to be protected at.one sta-
tlon, a heat-coil connected up in series be-
tween the other fuse and the instruments or
electrical devices to be protected at the other

‘Station, and a signal at said last-named sta-

tion &dapted to be displayed upon the opera-
tion of said last-mentioned heat-coil.

6. In a protecting system, the combination
of a plurality of line-circuits, a plurality of
thermal protectors connected in said line-
circuits and arranged in banks or sections, a
visual indiecator allotted to each bank or sec-

tion, each indicator being adapted to display

a swnal when a thermal protector is operated,
and a general signal connected and arranged
to be operated by any one of the said visual
signals. _

7. A current-protective system for tele-
phone, telegraph and other like stations, con-
sisting of a plurality of circuit-disrupting de-

~ vices arranged in sections or banks, an indi-

50

35

6o

cating device for each section, the eireuit of
which is adapted to be established by any one

of the disrupting devices when operated by |
“excessive currents to point out the section in

which the circuit is disrupted, and an alarm
or indicator common to the whole station, the
circuit of which is adapted to be established
by any one of the indicators of the sections.

8. A current-protective system for tele-
phone, telegraph and other like stations, con-
sisting of a plurality of circuit-disrupting de-
vices arranged in sections or banks, an indi-
cating device for each section included in a
local cireuit, means for establishing the local

707,051

circuit of a section when any line-circuit of
that section is disrupted to operate the indi-
cating device aforesaid, another local circuit
1neluding an indicator common to the whole
station, and means for auntomatically estab-
lishing said latter local circuit.

9. A current- protective system for tele-

' phone, telegraph and other like stations, con-

sisting of a plurality of eireuit-disrupting de-
vices arranged in sections or banks, an indi-
cating devlﬁe for each section included in a
local Glrcmt for eachindicating device, means
for establishing the local _mrcmt of a seetlon
when any line-circuit of that section is dis-
rupted to operate the indicating device afore-
sald, and another local circuit mcludmn' the
mdlcator common to the whole stamon Whlch
latter circuit is established in the aet of es-
tablishingany one of the former local circuits
of the sections or banks.

10. A current-protective system for tele-

phone, telegraph and other like stations con-
sisting of a p_lurahty of circuit-disrupting de-
vices a.rranged in sections or banks, an indi-
cating device for each section included in lo-
cal circuits, means for establishing the local
circulit of a section when any line-circuit of
that section is disrupted to operate the indi-

cating device aforesaid, and another local cir-

cuit including an indicator common to the
whole station adapted to be established by
any one of the indicating devices of the sec-
tions. |

11. In a telephone or telegraph circuit pro-
tective system, a plurality of current- pro-
tectors arranged in sections, sets or banks, an
indicating device for each of the said sets,
sections or banks, and a local circuit includ-
ing the said indicating device together with
means for closing the local cireuit upon the
disruption of any circuit of a set, section or
bank of protectors, whereby the indicating
device is operated to point to that section,
set or bank of protectors in which the circuit
1s severed, and another indicator in an inde-
pendent circuit common to the exchange as a
whole by which attention is directed to the
fact that a circuit of some set, section or bank
of protectors is disrupted.

12. A plurality of thermal protectors ar-
ranged In banks or sections, a plurality of
visual indicators arranged in a bank, one for
each bank or section of thermal protectors,
and circuit connections whereby each indi-

cator may be operated by any protector In its

allotted bank or section.
Signed by me at Chicago, Cook county, Illi-

nois, this 14th day of Ma,y, 1902.

FRANK B. COOK.

Witnesses:
ARTHUR If. DURAND,
HARRY I°. BAUMGARTNER.
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