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7o all whom it may concern: | mounted upon the pieces 3, 3 of insulation, 55
Be 1t known that I, CHARLES A RoLFE, a | and extend over so as to engage the top or
~citizen of the United States, residing at | head of the lever 8 which is for such purposc
Adrian, in the county of Lenawee and State provided with a notch 10. Each piece of
5 of Michigan, have invented a certain new and | insulation 3, 3 18 provided with a graphite
‘useful Improvement in Electrical Protective ! stick or pencil 11 whose upper ends come in 60
evices, of which the following is & full, clear, | contact with the llanges u} the coupling 4 as
~concise, and exact description, reference | shown in Fig. 3, and whose lower ends are
being had to the accompanying drawings, | engaged by springs 12, 12 which are extended
10 formung a part of this specification. and seeured to the terminals 5. 5. A small
| My invention relates to devices for pro- | quantity of solder 13 is placed in the cavity 65
- tecting low tensien circuits such as telephone, | in the coupling 4 so as to: hold the lever 8
fire-alarm and the like, from damage or in- | normally in the position i’ which it may he
~Jury by the unduly strong currents coming | placed. This device operates as follows.
15 from electric light, trolley and power circuits. ]Under normal conditions it will be arranged
- 'The principal object of the invention is to | as shown in Fig. 1, with the spring 1 in en- 70
pmvida 8 simple, practical and inexpensive | gagement with the lower end of the lever 8

orm of device of this kind which will not re- - and the spring 2 which is forked, in engage-
quire repair or replacement after operation. | ment with the head 6 of one of the terminals 5.
20 In the accompanying drawing, Figure 1 is | So longas the conditions of the ¢ircuit are nor.
a side elevation of a protective device of the mal, the device will remain in this condition, 75
class mentioned, emgadying my ivention; ( with the circuit closed through it by way of
Fig. 2 is a bottom view of the heat cartridge | the head 5 engaging the s ring 2, the spring 12
thereof; Fig. 3 is a longitudinal section taken | connected with said head, the graphite stick
25 on line 3—3 in Fig. 2, but with the device . 11 connected with said spring, the coupling
operated and showing also the supporting | 4, the lever & and the spring 1. When an 80
members for the heat cartridge: Fig. 4 is a | unduly strong current passes through the
cross .section taken on line 4-—4 in Fig. 2; 1 circuit, the graphite 11 is heated, thereby
Figs. 5 and 6. are respectively a side eleva- causing the melting of the solder 12 and re-
30 tion and a lengitudinal section of a portion | leasing the lever 8, which when released s
of & modified E:lrm of device; Fig. 7 is a sec- | thrown outwardly by the spring [, with the 5
tion taken on line 7—7 in Fig. 5. - | result that the spring 1 passes heyond the
Referring first to the device shown in Figs. | end of the lever and becomes disengaced
1 to 4 inclusive, A represents a suitable in- therefrom, thereby opening the circuit as
85 sulating base which can be made of any de- | shown in Fig. 3. "When this has been done,
sired form and material such as porcelain, | the lever 8 assumes the position shown in 90
wood or the like. Upon this base are mount- | dotied Iines in Fig. 1 and in full lines in Fie.
~ed two springs 1 and 2 which rise from the.| 3, and is resoldered in that position by the
base an au'};: ort at their ends a heat car- cooling of the solder 13. When the circuit
40 tridge B. ﬂe springs 1 and 2 tend to | is to be restored to operative condition afier
spring outwardly or separate from one an- | the removal of the trouble, the heat cartridge 95
other but are held in restraint by the heat | Bislifted so that it becomes disen vaoed from
cartridge. The latter consists of two preces | the spring 2, and is reversed in position;
3, 3, of msulation preferably ebonite, a'cou p- | that 1s, the ends are-interchanged so that the
45 ling 4 connecting said preces of insulation ! terminal 5 formerly not in engagement with
and to sueh end made with cup-siaped ends, | the spring 2 I placed engu;ﬁzﬁv}n(mt= there- 1on
and terminals 5,.5 at the outer ends of the | with., The iever 8 thusis placed in the same
insulation pieces 3, 3; the terminals 5, 5 be~ | position in which it was originally; that is,
g also cup-shaped to embrace the ends of Inchned toward the spring 2, H,]TIJ its lower
80 the pieces of insulation, and having heads | end is engaged with the spring 1, thereby
6, 6 adapted to be engaged by the forked placing the device in substantially its orgr- 105
ends of the springs 1 and 2. The coupling 4 | nal condition, ready for another operation.
18 made with a central slot or cavity 7, and The device shown in Figs. 5, 6 and 7 com-
In this a lever 8 is pivoted: Springs 9, 9, are | prises two springs 13° and 14 which are un-
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derstood to be similar to the springs 1 and 2 ! Ireat cartridge in various wavs, fwo of which

of the above described device, except that
both the springs 13 and 14 are forked, and
are also understood to be extended down to
a suitable insulating base which is not shown.

These s%rings 13* and 14 support a heat car- |
F

tridge which . consists of a cylindrical
graphite stick or -pencil 15 prmr‘icfed"ah its
ends with terminals 16 and 17, both of which
are made cup-shaped so as to embrace the

‘ends of the graphite, and one of which, 16, is

provided with a head 18 to engage the sprin
14. These terminals 16 and 17 are secure
to the

through the graphite stick, and also by har
solder which makes fast the joints between

the terminals and graphiwe stick. The ter-

minal 17 is slotted at its outer end, as shown

- in Fig. 7, and a trigger 20 is pivoted between

20

25

the forks 21, 21 formed by the slot in said
terminal. A small quantity of solder 22 is
confined between the forks 21, 21 so as to
hold the trigger 20 firmly in any position to
which it may be adjusted when said solder
18 cold. The operation of the device is as
follows. When the circuit is in normal con-
dition the device is arranged as shown in

- Kig. 5, the spring 132 being held in position

30
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swung

by the trigger 20 which is inclined with its
lower end inwardly. So long as the current
in the cireuit is normal the device remains in
this condition, the current passing between
the springs 13 and 14 by way of the trigger
20, terminals 16 and 17, and graphite stick
15. When, however, the current becomes
unduly strong, the graphite stick 15 is heated,
thereby causing the solder 22 to become
softened or melted, with the result that the
trigger 20 1s released and the spring 13+ is
allowed to spring or move outwardiy.
When this occurs the trigger 20 is shifted or
about from the position shown in
Fig. 5 to that shown in Fig. 6 and the spring
132 18 allowed to free itself from said trigeer
as shown in Fig. 6, thereby opening the cir-
cuit.
the trigger 20 thereby holding the same in the
position shown in Ifig. 6. To restore the de-

vice to operitive condition it is simply nee- |

essary to reverse the heat cartridge B’ by
turning it about its longitudinal axis 180
degrees, or in other words by turning it so
that its upper and lower sides are changed in
position. The trigger 20 then comes into
position with its lower end inwardly or near-
est the spring 14 and the spring 132 is en-
gaged therewith as before. -

‘rom the foregoing it will be seen that the
device cun be restored to condition for opera-
tion without repalr or replacement of other

- parts, and this is accomplished merely by re-

versing-the position of the heat cartridge in
1ts supporting members. Provision for this
reversal can be made by constructing the

I&Ehite stick 15 by pins 19, 19 passing |
t

The solder 22 in cooling hardens ubout |

are shown lerein, the first one comprising
l}rzwt-lc-ﬂlly 1 double cartridge with a single

dever or trigger, Wwnd the second a single car-

tridge with a double lever ortrigger. In any
event the {}}}emted part,—that 18 the lever or
trigger,—of the cartridge is not moved back

or restored to any normnl position in the car-

tridge but is resoldered m the position to
which it is moved by operation, and then the
cartridge itself is reversed in order to place
the device in condition for a subsequent op-
eration. ) =
1t will be understood that the two forego-
ing arrangements are merely exemplary of
many forms of device which can be con-
structed upon this principle, and that I do

not therefore wish to confine myself merely -

to the forms above shown. I consider that
other forms operating on the same general
principle lie within ths scope of my inven-
tion and aiso that ochanges and modifica-

tions cau be imade in-these forms without de-

parting from the invention. -

- In the preseny application I shall claim
specifically the device shown in Figs, 1 to 4
inclusive, while in another application, Se-
rial No. 218,584, filed July 28, 1904, T shall

-claim specifically the double trigger device

shown in Fies. 5, 6 and 7.

What I claim is:— |
- 1. In apparatus of the class specified, an
excess current operated device adapted to be
changed in position and provided with means

wherehy one operation places the device in’

condition for another operation’in a changed

position. , . :
2, In apparatus of the class specified, a re-

versible excess current aperated device pro-

vided with means whereby one operation. - .
places said deviee in condition for another

operation 1 a reversed
tially as deseribed. |

3. In apparatus of the class specified, a re-
versible heat cartridge provided with means
wlerehy one operation places said cartridge
i condition for operation in a reversed posi-
tion, substantially as deseribed. f

position, substan-

4. In apparatus of the class specified, the

combination of circuit controlling means and

an excess current operated device provided
with means for engaging said circuit-control-
ling means, said engaging means being adapt-
- ed to engage the circuit controlling means in
different positions of the excess operated de-

vice, and the oxcess operated device being

adapted to be placed by one operation in con-

dition for another operation in s ditferent

position, substantially as described.

5. In apparatus of the cl.ss specified, the
combination with circuii controlling springs,
of an excess current operated device pro-
vided with means for engaging said springs,

) and made remov able therefrom and adapted
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tridge in reversed positions, a movable part
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to be placed in engagement therewith in dif-

ferent positions, said.device being provided
with means whereby its operation by said
springs In one position places it in condition
for a}iera,t*ing i another position. |

6. In apparatus of the class specified, the

~combination with a pair of circuit controlling |
springs, of a heat cartridge adapted to he en-

gaged by said springs and being made re-
versible so as to engage the same in reversed
positions, sald device being provided with

~means whereby its operation by said springs
Im one position places it in condition for an-

other operation in a’reversed position.

7. In apparatus of the class specified, the
combination with a pair of circuit controlling
sphings, of 2 heat cartridge comprising means
for engaging one of said springs with the car-

adapted to engage the other spring with the
cartridge in reversed positions, material af-
fected by heat for holding said movable part
against movement, and means for developing
heat suflicient to affect said material and per-
mit movement of said movabile part upon the
passage of an unduly strong current, substan-
tially as described. o

8. In apparatus of the class specified, the |

cembination with a pair of circuit controlling
springs, of a heat cartridge engaring said
springs and holding the same in restrgint,
sald cartridge comprising means for enggeing
one of said springs with the cartridee in re-
versed positions; a pivoted lever adapted to
engage the other spring with the eartridee in
reversed positions, softenable material asso-
crated with said lever to hold the same nor- |

mally against movement, and means for de-

veloping sufficient heat to soften sail ma-

terial, and thereby release said pivoted lever |

upon the passage of an unduly strong cur-
rent. - |

9. In apparatus of the class specified, the
combnation with a pair ef cirenit controlling
springs, of n héat carfridge engaging said
springs and holding the same in restraint,

sald cartridge comprising means for engaging |

one of said springs with the cartridee 1 re-
versed positions, a pivoted lever adapted to

engage the other spring with the cartridge in

reversed positions, a small quantity of solder
holding the said lever normally agamst move-
ment, and means for developing heat to melt |

or soften said selder and thereby release said |
lever upon the passage of an unduly strong 1

current. |

PR b apparatus of the class specified, »
heat enrtridge comprising means for engug-
ing . puir of civputt controlling springs with
the eartridge 1n difTerent positions, and
means whereby operation in one position of
the eartridge, nhees the same in condition

for snother operation i a different positior. |

straint with the cartridge in reversed posi-
tions, o small quantity of solder for holdinz

&

- Ing & circult controlling spring with the car-
tridge 1n different positions, a movable part

arranged and adapted to be moved by said

dition to restrain said spring with the car-
tridge in a different position, inaterial nor-
“mally hard but adapted to be softened by
heat, for holding said part normally against
movement, and means for developing hest to

duly strong current,
scribed. n o
12 In apparatus of the class: specified; a
heat cartrudge Comprising means %O’r' engeao-
1ng a cirault con tm{lin'g' spring with the car-

R

tling snring,

different positious to hold said spring in re-

sutd lever normall; ngainst movenent, and
- means for "developing heat to soften said
solder on: the passage of 'an undul, strong
‘surrent, su]]‘)stanua,ll: as deszribed.
comnmnation with a pair of circuit control-
1mg springs, of a heat sartridge engaging sald
springs and holding the same i restraint,

ons of seid springs, a devi-e for engaging the
other spring, losated between suld heads,
and means whereh s gaid devie 1s held nor-
el agamst movement but is permitted to

cutrent, substantially as des-ribed.,

ML In apparatus of the elags specilivd, the
conibrnation with a pan of hne springs, of »
heat coartridpe engmomg said 8orings end
holdmg the same in restraint, said eartridec
comprising o palr of devies for engaging one
of said springs; a deviee for engaging the
aother spring, lo-ated between said, pair of
deviees, a2 small quantity of material nor-
mnall> hapd but softenable upon a moderate
exoess of heat, and u heat concentrating de-

sage of an unduly strong current, said inter-
medinte deviee byiﬂ;.{ adapted to be moved
b sald line spring into position to be reén-
gaged thereby when the device 18 turned end
for end, substantially as described.

15, In apparatus of the elass specified, the
combimation with o pair of ciecult control-
ling springs, of o heat cartridee engaging saiel
springs and holdimg the same in restraint,
sold cartridge comprising a pair of separated
Lerminads cach adapted to engage one of sald
springs, a pivoted lever located between said

P, In apparatus of the olass speeilied, a |

other line spring, a small quantity of soltder

heat cartridge fmml)risiug means for engag-

“other spring in operation, to pla:e it in con-

tridge 1n reversed positions, a pivoted lever
Fadapted to engage another circuit control-
sald lever bemg arranged in its

13. In apparatus of the class specified, the

sald -artridge <omprising a pair of metsilis
terminals or heads eah adapted for engacing |

vice for softening said material on the pas--

Lorminals and adapted to be engaged by the

i for engaging another spring, said part being
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normall7 holding said lever against move- 'solder joint reversible heat cartridge having 45

ment, and means for consentrating heat to ! provisions

soften said solder on the passage of an unduly
strong current, substantially as describedl.
16. In apparatus of the class specified, the
combination of a pair of eircuit contmiling'
springs 1 and 2, of a heat cartridge com-

gage a line spring 2, a pivoted lever 8 lo-
cated between the terminals 6, 6, a small

quantity of solder normally holding the lever

8 against movement, and means for concen- | normally holding :
rassage of an unduly | movement, the cartridge and protector hav-

trating heat on the
strong current to S(}}ten sald solder, sub-
stantially as described. o

17. In apparatus of the class specified, an
excess current operated device, comprising
a pair of separated terminals, a movable de-

adapted for engaging a line spring, and
means whereby said device is held normally
agalpst movement during the passage of a
normeal current, but is released and permit-
ted to move on the passage of an excess cur-

18. In apparatus of the class specified, a
d%e. comprising & pair of sepa-
inals, a pivoted device located
between said terminals, means for holdin
sald device normally agalnst movement, &ng'
means wherebhy said holding means is affect- |
ed to release the device on the passage of an
unduly strong current, substantially as de-
seribed. . - - g
19. In apparatus of the class specified, &
heat cartridge, comprising a pair of sepa-
rated terminals 6, 6, a pivoted lever 8 lo-
cated between said terminals, a small quan-
tity of softenable material normally holding
sald lever against movement, and means for
concentrating heat on the passage of an un-
duly strong current to melt or soften saic
material, substantially as described. '

20. In apparatus of the class specified, a

ing & heat cartridge having means whereby

i

' protectors p.ovided with engaging devices at

. for automatically resoldering
itself.. 1. _ '
21. A protector for electrical circuits, hav-
1t can be reversed in position in the protec- 50
tor, and also having provisions for automat-
ically resoldering itself after operation, -
22. A protector for electrical circuits, hav-
a heat cartridge provided with & mov- -

1n
bb

able member, and also with a solder joint
saldd member. against

ing provisions for the engagement of the
cartridge in reversed positions with its mov- |
able member in different positions, and also 60
having provisions whereby sald member is
pla,eef by operation in position for operation
with the cartiidge in a reversed position, the
solder joint of said movable member being . -
intact after operation, whereby said member 65
13 ‘automatically resoldered after operation
in condition for another operation in a differ-
ent position in the cartridge. |
23. A heat cartndge for electrical circuit

70
its opposite ends and between its ends, the
cartridge having provisions  for automat-
ically resoldering said intermediate engaging

. &
device after operation. . -1

T 75
24. In apparatus of the class specified, a

| solder-jomnt reversible heat cartridge having

provisions for automatically - resoldering
itself 1n operative condition. . o --
25. In apﬁmratus-of the class specified, a 80
reversible solder-joint heat cartridge having
provisions for automatically resoldering
itsell after operation. - S
In witness whereof, 1 hereunto subscribe
my name this November 16th, A. D., 1903. 86

"CHARLES A. ROLFE. =

Witnesses: |
- . A. MiLLEr BELFIELD,
I. C. Lee.
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