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~tecting electrical circuits such as. telephone,
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UNITED STATES PATENT OFFICE.

LIUEARD WIESINGER, OF ADRIAN, MICHIGAN, ASSI
o ~ TOLEDO, OHIO.

ELECTRICAL-CIRCUIT PROTECTOR.

' ~ Specification of ,Letteré_-Patent. q Pﬂ,t,ented Jan, 11, 1910.

Be it known that I, Ricarp WIESINGER,
a citizen of the United States, residing at
Adrian, in the county of Lenawee and State

of Michigan, have invented a certain fnew.

aud nseful Improvement in Electrical-Cir-
cult Protectors, of which the following 1s 4

reference being had to the accompanying
drawings, forming a part of.this specifica-
tromn. o L |

- My invention relates to apparatus for pro-

police telegraph, fire alarm'and the like from
the -injurious effects of unduly strong cur-
rents such as are likely to escapé from power
and lighting eircuits. T

Prominent objects of the invention are

to provide a simple, practical and inexpeu-

sive -device of this kind; and . to avoid the

neecessity of havine to repair or replace the
nt =

<ame or anv of its parts after operation.

In the accompanying drawings, Figure 1

is a view partly in elevation and.partly in
section, of a portion of protective apparatus
adapted for use at a central exchange, em-
bodving my present invention; IFig. 2 1s a

plan view of a portion of the same; Ifig. 3

iz a plan view of a protective device em-

Dhodying my invention, adapted for uge.at
an outlving or subscriber’s station; Kyg: 4.
is u eross section taken on line 4—4 In Fig.
3: Fig. 5 is a diagrammatic view showing.
a telephone system protected by protectors .

cmbodying my present invention; F1g. 6 1s a

diagrammatic view of a modified form of

copstruetion. R | '
eferring first to Figs. 1 and 2, 1 1s o

 vertically arranged flat standard or upright

40
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on which the various prpfective devices are

mounted in- bank at a central exchange.

Two blocks 2, 2 made of insulating material,

“are shown secured to the opposite sides of

the upright 1. Each of these blocks: sup-
ports a protective device embodying my
present invention, and as these are the same,
a description of ‘one will suffice for both.

The block is provided with three clips 3, 4+°

and 5 on-its upper face, and three similar
clips 8% 4 and 5* on its lower face, all of

‘which clips are fastened to the block by

serews 6, 6. A barrel cartridge A 1s re-
movably mounted between the upper and

F

lower sets 'of ¢lips 3,4 and 5 and 32, 4% and 5"
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sulasing block 17. 2
to those previously described in connection.

This 'éartridgé borﬁBri'seS'upper and lower
insulating disks 7

ranged between the disks 7 and ™ and made

~of insulfiting material such for examptle as

olass.” The disks 7 and 72 are held together
by end rods 9 and 9. The disk 7 is provided
with four pins 10,11, 12 and 13, and the

#01l, clear, concise, and exact description, | disk 7* 1s provided with pins 10, 11%,12* and

13+, all’ of which -pins extend through the

disks or heads to which they are apphed,,
and project a short distance .into the 1in-
quantity of -

terior of the cylinder 8. A « ‘
solder 14 is confined .in the-cylinder 8 and

ander normal conditions is maintained In

the upper end. of the cylinder by engaging
with the projecting ends of the pins 10, 11,

12 and 13. A coil of wire 15 is'wound about .-

the eylinder 8 and has its opposite ends con-
nected with the rods 9 and 9*. The clips 3

and 3* are wider than.the other clips, @nd
. the latter are tapered at their ends, all as
shown in Fig.-2, so that when the barrel

cartridge is inserted between the clips as

shown in Fig. 1, the rod 9* and pin 10 con-.
nect with the clip 3; the pin 111s between

the clips 3 and 4; the pin 12 1s 1n contact
with the clip 4; and the rod 9 1n contact

with the clip 5. And at the lower end of the’

device the clip 3¢ is in contact with the rod

9 and pin 10%; the clip 4* with the pin 11*3

and the clip 5* with the pin 132, The device

‘thus constructed .1s arranged .as shown, one
on each side of .the upright 1, and other de-
‘vices of the same sort are arranged-upom

this upright in bank to any desired numbet-

The individual device,—that 1s-the one
intended for use at the outlying or sub-
seriber’s station,——is shown in Figs. 3 and
1. This device has a
an upright 16 to which is secured. an 1K
Two sets of clips similar

with the bank apparatus, are secured to the

“upper and lower faces of the block 17..

These two devices are shown connected in
a telephone circuit in Fig. 5. In this figure
are shown two conductors 18 and 19 whteh
are understood to come from the switch-

board of the exchange. 'They run to-two
protective devices € and C” at the exchange,

which deviées are understood to-be a-pam

of protectors such. as previously described

and shown in Figs. .1 and 2, conveniently

. | moanted on opposite sides of an upright 1

base B provided with.
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~ for opposite -sides of the same circuit.

These conductors 18 and 19 are connected .

-~ with the clips 4, 4 (Figs. 1 and 2) of.the

- the Instrument. ILine wires 20 and 21 are-

‘two protective devices C and C’, so that’

these clips may be said to be connected. with

extended from the two protective ‘devices

. to.a subscriber’s station where they are con-
- nected with the clips 5, 5 of two protective

10

devices D, D’, which together form an in-

- dividual ‘protective device such as shown in
- Figs. 3 and 4. These line wires 2 and 21

15

20

. 25

are desirably provided with fuses 29, 22 |
which it will De. seen are between the two

protective devices and therefore. outside of

each set. .\ telephone E is shown at the
. subscriber’s station,.and is connected by

- conductors 23, 24 with clips 4, 4 of the de-
“vices. D, D’ The clips 4, 4* of the devices |
D, D’ are connected by conductors 25, 96

with ‘ground. The clips 4%, 42, of the de-

vices G, C” at the central stdtion, are con-
nected by conductors 27; 28.with, ground,
and the clips 5%, 5 of these devices hre con-

nécted by conductors 29 and 80 with an

alarm circuit 31 having an alarm device:

- 32"and local battery 33, the alarm circuit

30
~through the two
35

40

49,

15 to the rod 9°: thence to the clip

31 being formed in part by the ground con- .

nection 28.. The circuit” and device con-
nected up in this way operate as follows.
Jnder ordinary conditions the two sides of
the subscriber’s circuit are. made continuous
'0 sets of protective devices,
the mass of .solder 14 -being in an upper-
most position in each protective device, and
forming connections between the various
pins at the tops of the devices. - For in-
stance, referring to Fig. 1, the cirenit is

made from the conductor connected with |

the clip 5, which on reference to Fig. 5 will
be seen to be the line wire 20: from said

clip 5-to the rod 9: therice through the coil
by way of the same to the pin 10; thence
through the mass of solder 14 to the pin 12;
thenge to the clip 4 and from the latter to

~ the switetiboard.” In a similar way connec-

50

2D

1S a

tion can be traced through the other pro-
tective devices. When now an unguly
strong current traverses the circuit, one or

3 and |

more of the coils 15 will become heated to °

such an extent as to soften the mass of

solder 14 of the device of which such coil
art. This solder finally becomes so
soft that it loses its grip on the pins 10, 11,

12 and 13 and also Yoses frictional contact

- with the inner surface of the cylinder 8,
- whereupon it drops to the bottéom: of the

60

and 12 and thereby . opens the! zircuit be-

~tween these pins and the clips :jiand.i with

65

which they are connected. This the ¢ircuit

-becomes opened between the line amd the
mscrument in the device where this opera-

|
!
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-barrel cartridge. In so doing it -:bréaks'fhe-;
electrical .connection between. the pins 10 .

LT F R e T

‘being connected with the

one device, the circiit becomes opened at a

“tion has occurred. . If it occurs in more than

plurality of points, according to the number o
of devices operated. Any mass of solder

14, on -falling to the bottom of the device,
rests upen the lower head thereof and em-

beds -the projecting ends of the pins 102,

11%, 12 and 18* in itself, -thereby making
connection electrically between said. pins.
In the case of the devices C, & at the cen-

tral station, this brings about a .connection

between the pins 112 and 13%, and thereby,
by means of the clips 42, and 5, orounds.
the line side of the circuit and also operates
the local alarm device 32. Im the case of
the-devices D, D’ at the subscriber’s station.
the Ime side of the circuit is connected with
the pins 112, 11* and thus by means of the
clips'4®, 42, the line iz connected with aground.

Thus it will be seen that the arrangement

70

&

80 -

85

above described operates to open the circuit

and also to ground the same at either the .

subscriber’s or the cenfral station, and also
operates an alarm device at the central sta-

ar

allow the fuses 22,.22 to become blown.
After the operation .of any one of the de-
vices the barrel cartridge A thereof will be

¥ 1n protective systems of this kinél_,;

‘taken out and turned upside down and re-

piaced again in position’ between the clips
of the device. Upon doing so the civcuit
1s again restored toifs -original condition

and 1s ready for another operation.

In Fig. 6 a slightly modifiéd form of de-
vice 15 shown in a somewhat modified ar-
rangement. 'The protective devices F and

‘tion. “The grounding of the line will, as is.90
‘customar

95

100

(r are the same as the devices previously de- -

scribed, except that in place of the wire coils

15, a ring of graphite 85 is substituted as the
heating” or heat concentrating medijum. or
device. And these graphite rings make con-

‘nection with the metal rods extending be-.

tween the ends of the'barrel cartridge just as

the coils 15 were connected therewith. Two.

line wires 20* and 21* are shown extended

from the switchboard to the subseriber’s in-

strument. 15,  From these line wires con-

ductors 36, 37, 36* and 37* are extended in -
shunt and connected with the rods 9 and 92

of the two protective devices, it being under-
stood, that suitable clips are provided in the

mounting of these devices for such .purpose.
From the central station protective device:
I, conductors 88 and 39 gre extended, the -

same being connected with the middle pins

11* and 12* of the device. The conductor 39
-extends.to ground and at the same time with

the conductor 38 forms an alarm circuit in-
cluding an alarm device 40 and a local bat-

‘tery 41. FKrom the subscriber’s protector G

a conductor 42 extends to ground, the same
pin 11, In the
mountings of bogh protectors, dip§ are. pro-

; vided to connectthe rods 9 anc 9% with the

fun
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pms'- 10 and 132 as- sh;owjn; dia gm mmatically
in.the figure. In thas arrangement, there-
fore. the protective devices are connected

in cirenit in shunt, and when either one- of
them. operates, it opens. the shunt in which'

it 1s included.” At the same time the lne 18

 orounded by each device, so that the unduly

10

19

strong current is shunted away from the in-
strument to ground, and.if of sufficient in-
tersity, the fuses 22, 22 are operated.. In
addition the device F at the central station
closes the alarm- circuit so as to call the at-
tention of an attendant to the fact that the
device -has operated.- |

From the foregoing it will be seen that

‘the device- is exceedingly simple and easy

25

30
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. “yreversible heat cartridge
60 Pody or mass of softenable or fusible mate-

and inexpensive. o construct; that 1t oper-

ates with efficiency and effectiveness; and |
that there is no necessity after operation of

repairing the device or replacing any of 1ts
parts, the barrel cartridge simply being n-
verted. It will also be seen that the device
can be connected in any desired manner so
Asto operate in series or in shunt or in other
wWays. | |

1t will be understood that changes and
modifications can be made both in the pro-
tective device proper and in the circuit ar-

rangements without departing from the

spirtt of my invention. - i
What I claim 1s:— B
1. In an electric .circuit, a heat cartridge

provided with a body or mass of softenable

or fusible material normally held in sus-
pense but released under an excess of heat,
and means wherepy the cireuit conditions
are changed on the descent of said body or
mass and then restored by a reversal of the
cartridge. _' | R

5 Tn an electric cirenit, a reversible piem-
her provided therein with a mass of =otten-
able or fusible material held normally 1 sus-
pense but permitted to tall under an excess
of heat, means whereby the circuit condi-
tions are changed on the descent of calcl
neiss. aud. means whereby the device 1s
placed in condition for another operation on
heing reversed after such: descent.

3. In apparatns of the class specified. a

50 ‘heat cartridge provided with a body or mass

of softenable or fusible material normally
held in suspense but released on the passage

of an unduly strong currend, and means |

L]

“whereby the eirvcuit conditious are fempo-

55 rarily changed and {hen restored. on the
‘descent of said body or mass and the reversal

of the cartridge, substantially as described.
1, Tn-apparatus of the class spectfied. a
provided with a

vial held normally in suspense but:permitted
{p fall.on the passage of an unduly strong
current, means whereby the ciremt condi-

tiong are changed by the. descent of said

65 body or mass, and means whereby the device

tion on being reversed after such descent.
substantially as deseribed.

is placed in condition for another opera--

5. In apparatus of the class specified, 2.

hent cartridge comprising a tubular member

containing a body or mass of heat suscep-

tible material. a heat concentrating device
ascociated with said cylinder, and contaets

at the top and bottom of the tubular member
for making connection with the body or

mass of heat susceptible material, substan-
tially as described. - -

‘6. In apparatus of the class specified, 2

- o

heat cartridge comprising a bodily reversi-

ble tubular member, a condtctor entirely
confined in said tubular member and held
normally in suspense therein: but dapted to
be released to permit it to fall by a moderate
excess of heat, a heat concentrating ‘device
~csociated with such member, and contacts at

the top and bottom of said member for mak-

ing connection with the conductor at either
end of the tubular member, substantially as
deseribed. o SR |

- 7. Tn apparatus of the class specified; 2

1 heat cartridge comprising a bodily reversi-
Ble tubular member, a conductor comprising

fusible or softenable material confined dhere-
in, a heat concentrating device associated
with said member, and contacts in the top
and bottom of the member for making con-
hection with the softenable or fusible mate-
rial at either end of the tubular member,
substantially as desceribed. -~

8. Tn apparatus of the class specified, the '
 combination of a tubular member having
insulating head or end pieces. contacis In

said head or end Ppieces projecting into the

interior of the tubular member, a body or

mass of conducting material softenable or

fusible - under a moderate excess. of heat, *
said bodv or mass being confined within thes

&t

90

99

105

terior of the tubular member, and arranged:

to make connection with the contacts pro-
jecting into the opposite ends of the same,

and a heat concentrating device associated
with said tubular. member. ‘substantially as”
described. | '- N

9. In apparatus ofsthe class specified, a

heat cartridge compristig a tubular member
having insulating head oér end pieces, metal-

lic contact-pins inserted in and-projecting
through said head or end pieces,.a body or

mass of solder confined within the tubular

"

‘member, and a heat concentrating device
~ssociated with said tubular member, in com-
bination with metallic. clips or contacts- ar-
ranged to make connection with the outer.

ends of said contact pins or projections, sub-
stantially as deseribed. -

110

115

120'

125

- 10. In apparatus of the class spé.ciﬁec11.~-:1‘ :
heat cartridge comprisingan insulating tube.
insulating end pieces attached thereto, rods

9 and 9 extending between said end pieces,
a heat concentrating device arranged ahout

=
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the 'insulatiﬁg.tﬁbe, i1 body or mass of solder ! softenable rhaterial confined therein, held

confined therein, and metallic pins 10, 11, 12 | normally in ‘suspense but released upon the
passage- of an unduly strong current, and

and 13, and 10% 112, 12% and 13* inserted in,

the insulating end pileces and projecting into |

the interior of the tube, substantially. as de-
scribed. © ) R o

hedat cartridge having a body or mass of sof-
tetable material confined tberein, held nor-

mally in suspense but released upon the pas-
sage of an unduly strong current, anid means

whereby said body or mass, on descending,

changes thé condition of said circuit, sub-

stantially as described. -
-12. The combination with an électric cir-
cuit, of protective devices included therein,

each of said devices comprising a reversible
heat cartridge having a body or mass of
-softenable material confined . therein, held !} _
! descendible element which operatively .re- .

‘normally in suspense but released upon the

29

30

passage of an unduly strong current, and
means whereby said body or mass, on de-
scending, opens said circuit; substantially
as described.- = - .
13. The combination with an electric cir-
cuit,.of protective devices included therein,

each.of said devices comprising. a reversible
heat cartridge having a body or mass of

softenable material confined therein, held

‘normally in suspense but released upon the

35

e

" normally in suspense but released upon the-

45

~ each of sald devices comprising .a reversible ;

90

passage of an unduly strong current, and -

means whereby said body or mass, on de-
scending, -opens and grounds said circuit,
substantially as described. =~ =

-
& L

14. The combination with an electric cir-

cuit, of protective devices included therein, !

each of said devices comprising a reversible
softenable material "confined therein; held

passage of an unduly strong currént, and

means whereby said body or mass, on de-.
-scending, grounds sald clrcuit, substantially

as described. - _
15. The combination with an electric ciz-
cuit, of protective devices included therein,

heat cartridge having a body or mass of

.softenable material confined therein, held

-1

normally in suspense but released upon the

passage of an unduly strong current, and
means whereby said body or mass, on de-
scending, shunts said cirenit, substantially
as desecribed. . -

16. The combination with an electric cir-

" cuit, of protective devices included therein,

60

]

each of \styd deices comprising a reversible
heat carfridge having a hody or mass of

-11. The combination with-an electric cir-
- cuit, of protective devices included therein,
each of said- devices comprising a reversible

H
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prising. a shell having a bodily descendible -
element entirely inclosed therein and adapt-
70
operative - position in its descended condi- -

means -whereby said body or mass, on de-

scending, opens and shunts said circuit, sub-
stantially as described. - } |

17. A device of the class desci‘ibéd, com-

ed to resolder itself similarly to its former

tion. o
18. A device

| a bodily descendible elemerit entirely con-

mlen-amir & b

fined therein and arranged for release under
undue external heat-conditions, said device
also resoldering itself similarly to its former
operative .cquition in its descended posi-

f10n. | -

19. A devic&of the- ~lass specified, _havi;ig:
a reversible member provided with a bodily

solders itself in descended position, whereby

6

of the class deseribed, having

75

80

on reversal of said member said element 1s

in position to redescend said element being

" entirely confined within said member.

20. A device of the class specified, com-

prising a reversible heat cartridge provided.

with a bodily descendible element which op-
eratively resolders.itself in descended posi-
tion, whereby on reversal of said cartridge

sald element 1s 1n position to redescend said

element being confined within said cartridge.

21.-A device of the class specified, com-
prising a heat, cartridge having a bodily de-
scendible element entirel

{ which - operatively resolders itself in de-
scended position, and also provided with a

heat cartridge having a.body or mass of f

heat ‘concentrating device whereby said heat
concentrating device will release said ele-
ment gnd permit the same to descend, and
also whereby said,element will be resoldered
in such descended position. ~ -~ .
9292, A reversible device of the class de-
scribed, having a movable element entirely

confined therein adapted in alternative po- .
sitions to effect like circuit connections, and

means whereby said element under the in-
fluence of gravity is permitted to assume its
alternative

connections.

In witness wheréof, I hereunto subseribe
22nd- day of December A. D., .

my name this
1903.

Witnesses:
~ Jwo. E. Bmro, .-
- Carn D. Rovyr.

sition upon the passage of cur-
. rents of undue strength through’said circuit

RICHARD WIESINGER. -
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confined therein
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