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To all whom it may concern.:

Be 1t known that I, Frank 3. Coox, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of lllmms
have 1nvented new and useful Improvements
1n Klectric Protector Apparatus, of which the
concise, and exact
descr iption, reference being had to the accom-
panying drawings,forming a partof thls specl-
thlthl]

My invention relates to apparatus for pro-
tecting electrical circuits and instruments
against injury from abnormally large cur-
rents, my object being. first, to provide an
improved and highly - efficient form of pro-
tective apparatus adapted more particularly
tor use 1n telephone-circuits; second, to pro-
vide an improved and highly-efficient form of
heat-coil protector; third, to provide a con-
struction and ar mﬂ@ement whereby the usual
testing of the different circuits through the
apparatus may ve accomplished without the
necessity of removing the heat-coilsfrom their
supports; fourth, to provide an improved con-
struction and arrangement of spring mem-
bers for closing the circuit of an alarm which
1s sounded when a heat-coil 1s operated by an
excessive curreny: fit

fth, to provide means tor
transposing the conductive circuits of certain
spring members to connection-terminals on
opposite sides of the mounting - plate, and,
sixth, to provide certain features of construec-
tion Whlch tend to Increase tne general effs
ciency ot a combined thermal protector ‘md
lichtning-arrester apparatus and to cheapen
the manufacture of same.

Klectrical transmitting-lines—as, for exam-
ple, telephone or teleoraph systems—are lia-

‘ble to suffer from the encroachment of abnor-

mally large currents. These trespassing cur-
rents may be of distinctly different forms,
and consequently a protective device which
will effectually guard instruments or circuits
acgainst the encroachment of an intruding cur-
rent of one character will be ineffective as far
as protecting the circuits and 1nstruments
against a current of another character 1s con-
cerned.. For example, there are certain in-

truding currents which are only slightly in
excess of the normal and which are commonly

- known as

“sneak-currents.” Again, there
are intruding currents of high potential which
result from lightning discharges or severe
electrical storms. |

In my present invention I have provided an
arrangement of apparatus comprising a ther-
mal protector and a lightning -arrester and
suitable mounting and operating springsthere-
for, adapted to protect electrical circuits and
instruments against both sneak - currents
and high-potential currents or discharges.
The thermal protector which I preferably em-
ploy comiprises a heat-producing coil and a
separable conductor normally held together
by a heat-susceptible materi

al, but which 1s
separated by a torce which shears one portion

from the other when the heat-susceptible ma-

terial 1s softened, andthereby operates a cir-
cuit -controlling means. The lightning -ar-
rester employved consists of the usual earbon
blocks, with an interposed dielectric. 1 also
provide a socket-switch connected 1n cireuit
with the thermal protector and adapted to re-
cetve a testing-plug, the said switch provid-
1ing means for testing the different cirecuits
thlough the apparatus without necessitating
the removal of the thermal protector. 1 pref-
erably mount the protective apparatus in du-
plicate sets or palrs upon a ground-plate, the
duplicate sets of each pair being on opposite
sides of the said plate and adjacent to each
other. The mounting - bolts and respective
sleeves therefor are used to transpose certain
connection-terminals to opposite sicdes of the
ground-plate.

I will more particularly describe my inven-
tion by reference to the accompanying draw-
mgs, illustrating same, in which—

Figure 11s a transverse section through the
protective apparatus, taken on line 2z z of Kig.
2, showing a pair of protectors mounted upon
opposite sides of a ground-plate, one being 1n
an operated position with portions shown in
elevation and .;1 test-plug inserted into the ap-
paratus. IKlg. 2 1s a side elevation of a num-
ber of protectors-shown in Fie. 1 mounted
upon a ground-plate. Fig. 31satopend view
of Fig. 1 without the test- pluU' Ko, 4 shows
a modified torm of socket-switeh for a test-
plug. Fig. 5 1s a cross-section through the
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thermal protector, taken on line z z of Figo. 2,
with portions shown in elevation; and Fig. 6
is a top view of the protector shown in Fig.
5, with spring 7 and tongue 7 shown 1n dotted
lines.

Like characters refer to like parts m the
several figures.

The metal plate « may be of any suitable
character and may be mounted upon a sup-
port in any desired position. The protective
apparatus for a metallic circult is arranged 1n
duplicate sets upon opposite sicles of the plate
a. Hach heat-coil device or thermal protector
D is connected with a line-spring #:, support-
ed upon a bolt 0, which extends transversely
through the said plate «. The line-springs
i 1 are conductively connected with the re-
spective line- terminals ¢ and ¢°, one line-
spring m being connected to terminal ¢°
through a conducting-sleeve ¢, which 1s Insu-
lated from the bolt 0. The switchboard-
springs £ 4, which are arranged outside of the
line-springs . 7, one on each side of the
plate «, are also supported by the said bolt o
and conductively connected with the respec-
tive switchboard-terminalssand s*, one switch-
board-spring £ being connected to terminal s
through the bolt 0. Thus the said springsare
arranged in pairs, each pair being composed
of one line-spring and oneswitchboard-spring
and are all insulated trom each other and from
the ground-plate ¢ at their mounting by suit-
able mnsulating-sleeves and washers %, mount-
ed upon the said bolt 0. The auxiliary line-
springs » # are assoclated, respectively, with
the oppositely-arranged pairs of springes and
are, as shown, electrically connected with the
respective line-springs 7 m. Consequently
both the line-springs sz 7 and the auxiliary
line -springs n 72 are electrically connected
with the the line-terminalsgand ¢®. By *‘line-
terminals” 1t will be understood that these
are the terminals to which the line conduc-
tors of the subscriber’s line are connected,
and by ‘‘switchboard-terminals” it will be
understood that these are the terminals to
which the conductors leading to the switch-
board are connected. In addition to the aux-
1i1ary line-springs 2 n there 1s also an alarm-
spring /, associated with each pair of springs.
Normally electrical contact between an alarm-
spring / and its line-spring m 1s prevented by

meansof a piece of insulationz. Thefreeendof

eachalarm-spring/is provided with a bent por-
tion A, adapted to project through an opening
in 1ts auxiliary line-spring # and adapted to

‘malke contact with the ground-strip s when the

heat-coil operates, as shown upon the right of
Fig. 1. The free end of each line-spring 7 1s
provided with a bent portion »* Figs. 5 and
6. adapted toengagea portion ¢ of the thermal
protector, and with a bent portion 7, adapted to
make contact with the alarm-spring / when
the heat-coll operates. Kach auxiliary line-

spring 7 18 provided with upturned portions !

786,005

# £ adapted to engage the thermal protector
D, and thereby hold same in place. A block
of insulation » of the protective device D 1s
mserted between the free ends of each pair of
auxiliary line and switehboard springs » and
i, respectively, the portions / 7 of spring »
engaging the block » 1n respective notches

7* £ and spring % engaging the block » in a

notch 4. Each block » is provided with a
metal portion e, adapted to serve as a handle
and also to make contact with the adjacent
switchboard-spring £ and with a hole there-
through adapted to receive a heat-coil device
d. Kach heat-coil device preferably consists
of a metallic spool-shaped portion ¢, contain-
ing a heat-producing winding «°, the upper
end of the spool d, Fig. 5, being beveled, so
as to form a sharp edge adapted to catch in
the insulation », and thus hold the spool 1n
place within the block 2. The beveled end of
Spool « forms a tight fit in the hole in block

», the other end of spool ¢ being provided
with a shoulder adapted to limit the insertion
of spool d into block ». One terminal of
winding @° is connected to spool ¢, while the
other terminal thereof 1s connected to the
handle ¢. The pin ¢ 1s conductively secured
to the enlarged end of spool & by a layer of
solder or other heat-susceptible material «, as
shown in Fig. 5. When the spool ¢ isseated
in the opening in the block of insulation »
and the latter is inserted 1n place between a
palr of springs 4 and #, the pin ¢ is adapted
to engage the opening or recess ' in the por-
tion 7° of the free end of the adjacent line-
spring m, which 1s under tension when so en-
gaged, the tension in m tending to shear the
heat-susceptible material @, and thereby sepa-
rate the pin ¢ from the spool ¢, as shown
upon the right of Fig. 1. The winding ¢ ot
each heat- 0011 1S pr etel ably of sutheient re-
sistance to enable 1t to generate considerable
heat upon the passage of acurrent thereimonly
slightly in excess of the normal. "T'he switch-
board-springs £ % normally bear against the
metal portions ¢ ¢, respectively, as shown in
Fig. 5, thus connecting the winding «° and
fusible material « of each heat-coil 1n a series
circuit with a switchboard-spring 4 and a line-
spring 7. LThus currents traversing the two
limbs of a subscriber’s line must pass through
the line and switchboard springs m # and /:
k, respectively, and also through the wind-
ings &° d* and heat-susceptible material =
of the two heat-coil devices. In other words,
there 1s a pair of springs and a heat-coll de-
vice located in each side of the subscriber’s
circuit. Should a current only shehtly in ex-
cess of the normal show its presence 1n the
circuit, the heat generated by either of the
heat-coils will be sufh

lcient to soften the fusi-
ble material « thereof, and thereby allow the
tension in the adjacent spring m to force the
' separable conductor g  apart, as shown upon
 the right of Fig. 1, and thereby open the cir-
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cutt through the 'protector. When the ecir-

cuit 18 thus disrupted, the trespassing current

cannot of course find a conducting-path to

the delicate apparatus of the switchboard. |

When a line-spring 2 is released, as by the

operation of a heat-coil, the portion s thereof

makes contact with the adjacent alarm-spring
/, and the portion 4 of spring ! then makes
contact with the mounting-strip 4. As this
strip 4 is of metal and as the plate « is pref-

erably grounded, it is obvious that a conduct-

ing-path is at once established between the
line and ground. Thus each heat-coil in ad-
dition to being capable of disrupting the line-
circuit upon the passage of a current slightly

n excess of the normal is also capable when

operated of establishing a conducting-path to
ground. - |

Now with the construction thus desecribed
and illustrated it will be seen that a separable
connection exists between each switchboard-
spring A and its adjacent heat-coil device. In
other words, each switeh poard-spring % is ca-
pable of being bent away from its adjacent
metallic handle ¢, so as to open the circult.
With this arrangement the contacts of the test-
ing-plug P may be readily inserted between
the switchboard-springs % % and their respec-
tive contact-pieces ¢ ¢, thus enabling the dif-
ferent circuits through the apparatus to be
readily tested without removing the heat-coil
devices from their supports. In other words,
the arrangement comprises a normally closed
spring-switch, which is interposed between
each switchboard-conductor and the heat-coil
allotted thereto and which is in the nature of

‘a spring-jack with normally closed contacts

adapted to be opened by the insertion of the
test-plug.  With this arrangement the switch-
board-circuits and line-circuits through the
heat-coils may be tested with but one inser-
tion of the test-plug. Ordinarily heretotore
1t was necessary to remove the heat-coils from

their supports in order to test the line-circuits,

and this necessitated testing the latter and
heat-coilsseparately. Withmy improvem ent.
however, it will be seen that it is no longer
necessary to remove the heat-coils and that
each circuit may be tested without the neces-
sity of removing any portion of the protective
apparatus.

The test-plug P, which I preferably use for
testing the circuits through the protective -
paratus, 1s shown, described, and claimed in
a separate application for patent on test-plug
for protective apparatus, filed with this appli-
cation April 11, 1904, Serial No. 202,653, and
comprises pairs of spring-contact members (7>
d”, ¢ &, and £* 7, respectively, all mounted
on an insulating-block and properly insulated
from each other. The springs of each pair
are preferably duplicates and are mounted
upon opposite ends of the block #>. Springs
a* d” and & & are adapted to be inserted be-
tween the switchboard-springs % % and their

test-plug into the protective apparatus.

3

respective contact-pieces ¢ ¢, as shown in Fie.
L, springs @° d* engaging springs 4 /. re-
spectively, and springs ¢’ ¢ engaging contact-
pleces ¢ ¢, respectively.

preferably bent so that their free ends are
loosely held to the block «* by pins ¢* and are

adapted to spring apart slightly and fit into

- grooves 1n the respective carbon lightnine-

Stops
of the
The
test-plug is prevented from lateral displace-
ment by the notches Z* ' in the insulation »
of the respective heat-coil devices, as shown
in Kig. 6, which provide strips of nsulation
at each side of the socket-switches, and by
the grooves in the lightning-arresters ¢ ¢, 1n
which the springs /* #* fit. Springs 4% 2
¢, &, %, and f*are connected to conductors 1,
2, 3, 4, 5, and 6, respectively, which may lead
to any suitable testing instrument.
The circuits to be tested are as follows:
first, from conductors 1 and 2 throughsprines
a* d* springs & %, bolt o, terminals ¢ and s,

arresters ¢ ¢ when the plug is inserted.
¢’ ¢’ are provided to limit the insertion

and the switehboard-cirenit, which is connect-
ed to terminals ¢ and §°; second, trom conduc-

tors 3 and 4 through springs ¢* &%, contact-

pieces ¢ ¢, heat-coil windings d° Z°, Fio. 5.

spools « d, fusible material @ a, pins ¢ a

springs . 7, conducting-sleeve # terminals
g ¢°, and the line-circuit, which is connected
to terminals ¢ and ¢°; third, from conductors
5 and 6 through springs 7% 7% carbon blocks
¢ ¢, springs 7 7, conducting-sleeve #, termi-
nals ¢ ¢°, and the line-circuit, which is con-

nected to terminals ¢ and ¢%; fourth. from con-

duector 3 through sprine onthe left of Fie. 1,
contact-piece ¢, heat-coil winding * spool .
fusible material @, pin g, spring 7, spring 2,
carbon block ¢, and spring #* to conductor 5.
and, fifth, from conductor 4 through Spring
¢ on the right of Fig. 1, contact-piece ¢, heat-
coll winding °, spool d, fusible material
pin g, spring 7, spring 7, carbon block ¢, and
spring f* to conductor 6. Thus it will be
seen that the switchboard - circuit, the line-
circult through the heat-coils, the line-cireuit
direct, or either heat-coil and its contacts may
be tested independently of each other with-
out removing the protective devices from the
protective apparatus. The switchboard-cir-
cuit or line-circuit direct may be tested
whether the heat-coils have operated or not.

With tfurther respect to the construction of
the heat-coil devices it will be seen that the
tension of the line-spring 7 is directed in
such a manner that the circuit will be dis-
rupted Instantly upon the initial softening of
the fusible material 2. In other words, the
tension of spring 7 in each case is utilized to
slide the two sectionsof theseparable condue-
tor one upon the other rather than to pull
them directly apart. In fact, the separable

conductor of each heat-coil device is normally
subjected toalateral or shearing stress. This,
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as stated, results in making the heat-coil de-
vice exceedingly sensitive and readily respon-
sive to currents sliehtly above the normal,

due to the fact that two surfaces, which are |
cever, 1t will be seen that the protective ap-

held together by a partially-melted solder or
similar material, can be more easily and
quickly separated by sliding one surface on

the other or by subjecting them to a shearing |

stressthan by attempting to pull them directly
apart.

The alarm-conductors / / are normally held
out of contact with springs 2 ., respectively,
and eround-strip 4 by insulating-pins 2 2, ex-
tending through thesprings, andare provided
with portions /% A, respectively, adapted to
make contact with the ground-strip / when
the heat-coils operate, the portions ; 7 of

“springs 2 2 then making contact with springs

[ [, as shown upon the right of Fig.1. With
all of the alarm-springs connected in common
by conductors » and » the operation of any
one of the heat-coils will result in-closing the
alarm-circuit, which includes the strip 4 and
the ground-plate @, upon which all of the
springs and devices are mounted. It will be
seen that the abnormally large currents in the
line-circuit mayv as soon as a heat-coil device
operates pass from the line through the line-
spring 7@ and 1ts portion j to the adjacent
alarm-spring /, and thence through the por-
tion /4 of spring / to the strip / and through
the plate ¢ to ground.

As a means for protecting the circuits
acainst high-potential currents, such as re-
sult from lightning discharges or severe elec-
trical storms, a number of lightning-arresters
¢ ¢ are arranged 1n two parallel rows along
the metal strip: 4. Hach lightning-arrester
may be of the ordinary type, consisting of a
pair of carbon blocks and an interposed di-
electric. The hightning-arresters are held in
place against the strip & by the free endsw w
of the anxiliary line-springs n #, respectively.
The high-potential currents ordischarges may
pass from the line, through the auxiliary line-
spring 7, the carbon blocks and dielectric of
the lightning-arrester ¢, the metal strip 4, and

the plate «, to ground, the said currents arc-

ing across the gap provided by the dielectric
in & manner well understood. = 1t will be seen
that a lightning-arrester is assoclated with

each side of the line-circuit, so as to provide |

nrotection for each line-conductor entering
the exchange. Thus the electrical circuits
and instruments are protected against light-
ning discharges and high-potential currents,
as well as against “‘sneak-currents.”

In Fig. 4 1 have shown a modified form of
the socket-switch or springe-jack for malking
t, In this form the socket-switch 1s

he tests.
arranged near the base of the springs instead
of at the top. The switchboard-terminal «° 1

'}

connected with the short switch -spring /47,
rather than to the spring 4’ or to the corre-
sponding spring £ ot Hig. 1.

With this ar-

" between the spring 4”2 and the short switch-

758,005

rangement of Fig. 4 a test-plug can be inserted

. 3 i) . . .
spring 4°, thus placing the testing instrument
in circuit for testing. In either case, how-

paratus involves one or more spring-jacks or

socket-switches for testing the different cir-

cuits througeh the apparatus and system and
that in each case 1t is annecessary to remove
the heat-coil devices or lightning-arresters in
making the tests.

As a matter of further and special improve-

" ment the free end of each line-spring 7 1s

preferably provided with a slot or cut
which leads from the notch or recess ' of
spring 7, as shown in Figs. 5 and 6. With
this construction the projecting end portion ¢
of the heat-coil device can be crowded into
the notch 72", the bifurcated end of the spring
. spreading sufliciently to allow the said por-
tion ¢ to be held firmly in place. In other
words, the free end of each line-spring 1s
adapted to grip and firmly hold the projecting
end portion ¢ of the adjacent heat-coil device.
With thisarrangement the pin ¢ is firmly held
by the bifurcated spring we after the heat-coil
operates, and therefore no portion of the de-
vice is allowed to fall from the apparatus when
the solder is melted by the passage of an ab-
normally large current in the circuit.

1t will be observed that the constraction en-
ables all of the springs to exert whatever ten-
sion 1s necessary in an inwardly direction.
None of thespringshaveany movement what-
ever in an outwardly direction or away from
the ground-plate «-when the protective de-
vices operate.

While T have described and illustrated cer-
tain details of construction in this invention,
I do not wish to limit same to such particular
details.

Having thus deseribed my invention, what
I elaim as new, and desire to sccure by Lietters
Patent, 15— |

1. A device for protecting electrical cireults
against excessive current, comprising a spring
member, a small block of insulation removably
mounted upon said spring member, said bloclk
of insulation being provided with a metallic
handle portion and also with an opening or
socket, a separable conductor seated in said
socket and provided with a heat-concentrat-
ing member, the sections of said separable con-
ductor being held together by solder, a switceh-
spring engaging the metallic handle portion,
and a spring normally under tension and ar-
ranged to engage the projecting end portion
of said separable conductor, the said solder
and heat - concentrating member and second
and third mentioned springs all beimg con-
nected in series, and the said metallic contact
and second - mentioned spring constituting a
normally closed spring-socket switch adapted
to receive the connecting-plug of a testing in-
strument.
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2. Apparatusfor protecting electrical appa- |

ratus against excessive current, comprising a
pair of springs, a block of insulation remov-
ably mounted upon one of said springs, and
provided with a metallic contact normally en-
gaging the other of said springs, a thermal

- protector seated 1n a socket in said block of
‘Insulation, and a line-spring normally subject-

1ing the projecting end portion of said thermal
protector to lateral pressure, the said metallic

~contact and its adjacent spring constituting a

normally closed socket -switch for receiving
the contact-plug of a testing instrument.

3. A combined lightning-arrester and ther-
mal-protector apparatus comprising a metal-
lic support, a number of carbon lightning-ar-

-resters mounted along the edge of said sup-

port, auxiliary line-springs holding said car-
bon lightning-arresters in place. a block of in-
sulation removably mounted upon each aux-
1thary line-spring. a heat-coil device remov-
ably mounted in each block of insulation, line-
springsnormally subjecting the projecting end
portions of said thermal protectors to lateral
pressure, contacts on said blocks of insulation,
and switchboard-springs engaging said con-

tacts, said contacts and switchboard-springs

constituting normally closed switches, and
each switch being adapted to receive the con-
necting-plug of a testing instrument.

4. The combination of a thermal protector
comprising a block of insulation, a spring
upon which said block of insulation is mount-
ed, a heat-concentrating member and separa-
ble conductor mounted on said block of insu-
lation, fusible material connecting the sec-
tions of said separable conductor and adapted
to be fused by the heat of said heat-concen-
trating member, a spring normally exerting a
lateral pressure upon one section of said sep-
arable conductor, a flat contact mounted on
sald block of insulation and connected with
said heat-concentrating member, and another
spring normally bearing against said contact,
sald last-mentioned spring and said contact
constituting a normally closed switch-soclket
adapted to receive a testing-plug.

5. A thermal protector comprising a block
of Insulation, and a pair of springs between
which said block of insulation is removably
mserted, a heat-concentratinge member and a
separable conductor mounted in said block of
msulation, a contact mounted on said block of

- nsulation and connected with said heat-con-

6o

65

centrating member, fusible material connect-
ing the sections of said separable conductor
and adapted to be fused by the heat of said
heat-concentrating member, said contact be-
ing normally engaged by the outer of said
springs, and a third spring normally exerting
lateral pressure upon one section of said sepa-
rable conduetor, said last-mentioned Spring,
heat-concentrating member, the contact, and
sald outer spring, being adapted to be con-
nected in series in a circuit.

6. Apparatus for protecting electrical appa-

ratus against excessive current, comprising a
thermal cut-out and a spring-socket switch in
circuit therewith, said switch having normally
closed contacts and being adapted to receive
the connecting-plug of a testing instrument,
a support upon which the whole is mounted,
and the stracture including portions of insu-

lation projecting at each side of said contacts

to prevent lateral displacement of the plug.

(. A protective apparatus constructed with
aplarality ot spring-socket switches, each hay-
g normally elosed contacts adapted to be in-
cluded in a line-cirenit, and each acdapted to
receive the connecting-plue of a testing instru-
ment, protective devicesin circuit with the said
switches, a support upon which the whole is
mounted, and portions of insulation project-
ing at each side of said contacts to prevent
lateral displacement of the plug.

3. Apparatus for protecting electrical cir-
cults against excessive current, comprising
thermal cut-outs and spring-socket switches,
the said switches having normally closed con-
tacts and being adapted to receive the con-
necting-plug ot a testing instrument, and por-
tions of insulation projecting at each side of
the said contacts to prevent lateral displace-
ment of the plug.

J. A protective apparatus constructed with
a plurality of spring-socket switches adapted

to receive the connecting-plug of a testing 1n-

strument, each said switch havinge normally
closed contacts adapted to be included in a cir-
cuit, and portions of insulation projecting at
each side of the said switches and adapted to
prevent lateral displacement of the plug.

10. Thecombination with aground-plate, of
a palr of spring menibers foreach side thereof,
mountec thercon and insulated therefrom and
from each other, a block of insulation I'CoV-
ably inserted between each pair of SPrings, a
thermal protector comprising a heat-produc-
ing member, a separable conductor, and a con-
tact member, mounted on each block of insu-
lation, the sald contact member forming a
normally closed socket-switch with the outer
spring of the pair, a orooved lightning-ar-
rester removably mounted between the inner
spring of each pair and the geround- blate, a
third spring for each separable conductor and
adapted to engage the latter and thereby sub-
Ject same to a lateral pressure. a test-plug
adapted to be inserted into the socket-switches
and grooves of the hightning-arresters, and
held against lateral displacement by the said
grooves and means at each side of the saidl
switches, and means for grounding one spring
of a pair and closing an alarm-cireuit, upon

the operation of a thermal protector, substan-
tially as described. |

I1. In protective apparatus for electrical
clreuits, the combination of a supporting-
plate; a pair of springs mounted upon said
plate but insulated therefrom and from each
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other: a thermal protector comprising a heat-
producing member, a separable conductor and
a contact member: said protector being re-
movably inserted between said pairsof springs
so that the said contact member forms a nor-
mally closed socket-switch with one of said
springs; a third spring adapted to engage a
portion of said separable conductor and to lat-
erally separate same under abnormal condi-
tions; and an alarm-spring between the said
pair of springs and adapted to control a cir-
cult when the said protector operates. -

12. In protective apparatus for electrical
circuits, the combination of a ground-plate; a
pair of springs mounted upon said plate but
insulated therefrom and from each other; a
thermal protector comprising a heat-concen-
trating member, a separable conductor and a
metallic handle portion; said protector being
removably inserted between the said pair of
springs so that the said handle portion forms
a normally closed socket-switch with one of

‘said springs; a lightning-arrester inserted be-

tween one of said springs and the ground-
plate, a third spring adapted to engage a por-
tion of said separable conductor and to later-
ally separate same under abnormal conditions;
and an alarm-spring between sald pair of
springs and adapted to close an alarm-circuit
and ground one of said pair of springs, when
the thermal protector operates.

13. In apparatus of the class described, a
pair of conducting members, a plece of nsu-
lating material mounted upon one of said con-
ductine members and provided with a conduct-
ive portion normally engaging the other con-
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ductine member, a thermal protector seated
in said piece of 1nsulation, and a spring mems-
ber engaging said protectorand being adapted

to control a circult under abnormal conditions. 40

14. In apparatus of the class specified, a
slock of insulation suitably mounted on a sup-
port, a thermal protector seated in said 1nsu-
lation, and a conducting member and a spring

oF

member in circuit with sald protector, the 45

said spring member being allowed to control a
circuit upon an abnormal current in the pro-
tector.

15. In apparatus of the class specified, a

conducting member and a piece of insulation 50

carried thereby, a spring member, and a ther-
mal protector seated in said insulation and
electrically .in circuit with said conducting
member and sald spring member, the device

being adapted to open the sald circuit upon an 55

abnormal current therein.

16. In apparatus of the class specified, a
conducting member and a piece of insulation
carried thereby, a spring member, and an ex-

cess-current, operable device seated in said in- 60

sulation and electrically in circuit with said
conducting member and said spring member,
the latter being arranged to control a circuit
upon the operation of the device.

As inventor of the foregoing I hereunto 05

subscribe my name this 8th day of April,

A. D. 1904.

FRANIC B. COOL.

Witnesses:
JNO0. . ToMPKINS,
FreEpERICK R. PARKER.
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