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UNITED STATES PATENT OFFICE

JOSEPH C. CALL, OF BANCROFT, IDAHO

AUTOMATIC FUSE PROTECTOR

Application filed May 1, 1926. Serial No, 106,057,

This invention relates to an automatic fuse
protector and its principal objects are:.

First. To perform the functions of a cir-

cuit breaker by protecting an electric cireuit
5 against damage from overloads or shorts. -

Second.. To provide the equivalent -of-a -

perpetual fuse thus avoiding the continued

expense of buying new fuses. - ,

Third. To save time and annoyance by

.10 indicating at a glance, any particular fuse

‘element of a plurality that may have
“plown.” T

Fourth. To provide the convenience of

replacing what amounts to a burned out fuse,

In attaining the objects just outlined, I
provide a main switch, an auxiliary switch;
an electro-thermic . element and a fuse ele-
ment, all ‘in’ circuit, electrically, with each
other. P o 55
The main switch is controlled by the elec-
tro-thermic element, the latter being ad-
justed to cause it to open, preferably by
means of a snap mechanism, when more than

_a predetermined amount of current passes eo

15 by simply a slight movement of a rotatable

sleeve. e
Fifth. To furnish in one convenient struc-
ture the combined advantages of a fuse and
a circuit-breaker; - -
Sixth. To provide, if desired, a fuse as an
integral part of the circuit-breaker. - o
Seventh. To be sp arranged that it may be

20

through the circuit, this amount being less,
of course, than is required to blow the fuse
element. - ’

By again closing, or re-setting, the main
switch after each release, the fuse may be 5 -
made to serve indefinitely. Before.the re-
settie can take place however, the circuit
must’ be -opened at another point or points,

‘and remain open during the re-setting of

self-contained in substantially the limited

space of an ordinary fuse plug, adapting it

the main switch to gudrd against dead shorts 70

. on the line." S}'io"rtly thereafter, the auxiliary
 switch is again closed, which restores the

operative -eapacity of the device. ' The

proper sequence 1n the movements of the

25°to standard fuse blocks and metal cabinets:’

without alterations to either one. This gives
‘small electrical equipment,;such as house
lighting cireuits, the samg -circuit-breaker
. ‘protection that is nsually given only to cir-
39 cuits of larger capacity.’ .
Tighth. To operate in any position.
Ninth. Tobe proof against having any of
its parts displaced by jarring.. '

-re-setting

Tenth. To be controlled ele(fﬂro:théfmally '

instead of ~electro-magnetically, thereby
eliminating any hum or noise when operating
on an A. C. line. RS - ‘
FEleventh. To protect a motor circuit
against damage from a dead short on the line
while providing the time element for allow-
ing’ a momentary over-load when the motors
are starting. - Ordinarily, circuit-breakers
designed for motor circuits, will not prevent
.the fuse from blowing when there is a dead
5 short on the line. and conversely, when de-
~ signed to take care of a dead short, will not
remain closed when motors are starting.
" Twelfth. To make it impossible to dam-
age the device or the line, should the former
be closed with a short on the line.

©

-auxiliary switch and the main switch dur- 75

ing- this restoration, is.accomplished by the
: mechanism, which may consist of
suitably related eams. . R
The fuse element may be directly asso-
ciated - with the other parts in a self-con- so
tained structure, or not, as desired.
" In .the plug type of this device, designed
to fit-any ordinary fuse block, the self-con-
tained operating parts are supported by a

“cylindrical body structure made of insulat- 85

_cessed and channeled:to receive them.

ing material such as porcelain, properly re-
The
body structure is enclosed by a shell, form-
ing a casing or housing which is rotatable in
relation thereto. B S
The main switch is released by the length-
ening of a heated wire when an-excessive

90

‘current is passing through the circuit, this

release being effected with a sharp snap,
leaving thé contents widely separated, and 95
preventing  any - possibility- of sustained
arcing. The releasing mechanism is so ar-
ranged that no stress is placed upon the -
highly heated wire after the moment of re-

lease. 100
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been re-set, a slight further rotation of the
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- The re-setting of the device is accom-
lished by means of the rotatable shell, the
atter having internal cams for engaging

-both. sets’ of switch members. Before the
main switch contacts are brought to a bear-
ing upon each other, the auxiliary switch
members are opened, so that the closing of
the main switch is effected. with no current
passing ‘through it, thus establishing the
certainty that the main contacts can never be
held in the closed position by. the re-setting
mechanism, even momentarily, should there

be a dead short on the line while the re-set-

ting operation takes place.
As soon as the main switch contacts have

shell again causes the auxiliary switch to be

closed, preferably with a snap, thus. re-es-

tablishing the circuit. ; .
A movable button in engagement with the

main switch, protrudes from the outside of -

the shell and serves to indicate whether or not
the switches are in the normal position.

The features of this invention for which "

the protection of Letters Patent is desired, are
collectively grouped in the claims which con-
clude this specification.

In the drgwings, which illustrate merely
one desirable form of this invention:

Fig. 1 represents an elevation with the shell
and the re-setting cams omitted, looking in
the direction of the arrow 1 in Fig. 3;
 Fig. 2, a similar elevation diametrically op-
posed to the elevation in Fig. 1, but reflected
from a mirror plane; ' :

Fig. 3, a top plan, the upper part of the
casing having been removed, leaving the side
walls in section on line 8 in Fig. 6;_

Fig. 4, horizontal sections in different planes
on line 4 in Figs. 7 and 9, reflected from a
mirror plane; .

Fig. 5, horizontal section on line 5, Fig. 8,
some parts in plan;- _

Fig. 6, a vertical section on liné 6, Fig. 3,
parts in the foreground in elevation, with
main. switch contacts closed; o

Fig. 7, same as Fig. 6, but with main switch
contacts open; o

Fig. 8, a vertical section on line 8; Figs.
4 and 5, fragmentary parts in the foreground
being in elevation, and other parts being

“broken away;

Fig. 9, a vertical section, principally on line
9 in Fig. 3, with minor sections in different
planes taken -substantially along line 9* in
Fig. 8, various parts being.broken away for
convenience, and other parts in the foreground
shown in elevation; -

Fig. 10, a panoramic development of the ele-~
vation around the body, beginning at 10, Fig.
3, and proceeding in the direction of the cor-

_ responding arrow; the housing shell being
* removed, but the re-setting cams left in place.

656

This figure is somewhat diagrammatic in
form. :

1,788,887

Referring to the drawings, 20 indicates the
plug or base portion of the body structure,
while 21 and 21' indicate the superposed por-
tions of the body structure. Parts 21 and
21* are separated from each other along the
central plane represented by the line 24 in
Fig. 4, and these two portions may again be
separated from the base 20 along a plane in-
dicated by the line 25 in Fig. 2, the tongue and

groove joint 25* preventing axial shifting.

The parts just mentioned may be made of
any material having suitable insulating prop-
erties, such as porcelain, the separation of the

_parts from each other being for convenience

in manufacturing and assembling.
The lower portion of the plug 20 may be
threaded and enclosed by the usual conductor

shell 26, the latter being flanged along its

lower edge to hold the insulating piece 27 in
place. . .

The body portions 21 and 21 are surround-
ed by the concentric composite cam sleeve
composed of the sections 28 and 28' made of
insulating material and of sections 29 and
29" made of electrically conductive material,
such as metal, preferably iron, these sleeve sec-
tions being interlocked with each other, as
shown in Fig. 10. The cam sleeve sections

5

80

90

are tightly pressed into the housing shell 30, -

which may be made of metal such as brass,
lined with insulating paper 81. The bottom
of the operating sleeve may be crimped over to
form the flange 30* which serves to hold the
base 20 in nlace.
serted cam <leeve is substantially concentric
with and rotatable relatively to, the body
parts of the structure. )

Within the bore 32 of the base 20 is the
hollow stem 34, which at its upper end carries
the crosshead 35 terminating in the contacts
26 and 86', the crosshead being insulated
from the stem by the bushing 851, The stem
34 is movable up and down and is loosely held
in alignment with the bore 82 by means of the

95

The shell 30 with its in- "

100

énlargement 87. The bore of the stem 34 15

accommodates the compression spring 38 to-
gether with the pin 39, the said spring being

" arranged to re-act against the head 39* of

the pin, which in turn 1s seated in, and presses
upwardly against, the button structure 40,
which latter is shouldered to form the neck
40t and the substantially square flange 402
(Fig. 8). '

Oscillating contacts 41 and 41* of the main
switch are pivoted at 42 and are provided with
the rearwardly extending lever arms 43 mov-
ably engaging the button structure 40, and
riding on opposite edges of the . square
flange 402, - o

The crosshead contacts 86 and 861, and the
oscillating contacts 41 and 41* constitute the
main switch of the device, open in Fig. 7 and
closed in Fig. 6. It will be observed that
in closing the main switch, the extremities
of the respective contacts will be first to come

115

120

137
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“and in the slots 71 of the slide, (Figs. 5 and:

1,738,867 B

_into bearmv with each other, and as the cross-

head is pushed home to the closed position, the
contactln(r surfaces will have a mixed slid-

ing and rolhnof or wiping action against each.

other. Thus, “the final bearm(r surfaces at
44 will always be in condition to make an ex-
cellent electrical contact.

Near its lower end, the stem 34 has the

collar 60 shaped as ‘the frustum of a cone and.

arranged to be engaged by the slidable latch
5, 6 and 8). The compression
springs 46 ope1 ativein recesses 70 of the body

. 8) ‘bear against the stationary faces 72, and

15

20

tend to withdraw the latch from engagement
with the collar 60. Normally, this is pre-
vented by the adjustable screw 47 threaded in

-the opposite end of the slide and bearing

against leg 482 of the electro-thermic control
wire 48 the latter being tensioned. by springs
46. 'Wire 48 has its two ends securely an-
chored on pins 90 and 91 which rest in notched
portions of the body,; its position in the elec-
trical circuit will presently be described.
When-a‘current in excess of the predeter-
mined capacity of the device, passes through

_ the wire: 48, the same is correspondingly over-

heated and thereby excessively lengthened, al-
lowing springs 46 to draw the latch out of en-

aorement with collar B0, the stress on the hot
wire being relieved almost instantly,” how-
ever, by reason of the contact of faces 81 of the

latch, with springs 46. This travel of the

- latch causes the stem 34 with its crosshead 35

[ 2]
wt

40

to be snapped down by the spring 38, the latter
exerting its force against the bottom of en-
lar, Gement 87, and re-acting against the button
structure 40, pushmor the button upwardly to
the position shown in Fig. 7. This figure
shows the ‘widely serarated positions of the

_ reciprocating contacts 36 and 36* from the

45

50 .

‘structure.

oscillating -contacts 41 and 41* respectlvely,
when the main switch is open.

The auxiliary switch consists of the arms

49 and 49%, having the integral sleeve por-

tions 62 and 62t respectively, within which

are the coiled springs 50, whose ends 50*-

are held in the slots 52 fO),med in the body
The other ends 50° of the coiled
springs'bear against the pins 51 fastened in
the arms 49 and 49*, urging these latter down-
wardly. The full Tines in Figs. 1 and 2 show

~ arms 49 and 49* in the nor m‘ll or closed posi-

55

63

(1]

tion of the auxiliary switch. These arms
have an. oscillating motion about the axes of
sleeves 62 and ‘621 respectively, these latter
being rotatively disposed in recesses in the
body structure. . The arm 49 is electricall
connected by means of the pig-tail 53 to the
main ‘switch contact 41, while the other arm

49! is electrically connected by means of the.

}*10-ta11 54 to the leg 43* of the wire 48. The
functioning of the aumhary switch arms 49
and 49" will presently be made clear.

Electm'cal cz'muii

The electrical circuit through the: dev1ce,/

assuming thie various parts‘to be in the con-
ductive or operative position, will now be
described in detail. The circuit may ] be best
followed by referring principally to Fig. 10.

The.current from one leg of the line (not
indicated) enters the bushmcr 56, passes
through the integral brush 57 through the
cam sleeve conductor 291, _th1 ough the
auxiliary switch conductor arm 491, through
pig-tail 54, then consecutively through the
legs 481, 482 483 and 48¢ of the thermlc con-
trol wire 48, throuvh pig-tail 58, through the
main’ switch. oscﬂlatmtr contact 411 through
the crosshead contact 361 through crosshead
35, through crosshead’ contact 36, through

3 :

70

75

80

mam switch oscillating contact - 41 throurrh ‘

pig-tail 53, through auxiliar y switch conduc-
tor arm 4‘) throuorh cam sleeve conductor 29,

86

through brush 59 and out through the me-‘.

tallic shell 26 into the réturn leg of the line.

Supposing the various parts of the device '

to be in the set or normal working position,
‘with current flowing through the circuit just

90

described, then an excessive’ 1nﬁux would over- |

Theat the wire 48, allowing the springs 46 to
‘draw the slide 61 in the. direction of the

arrow 80 in Fig. 5, thereby releasing the stem

-34 and causing the main switch to snap open

through the action of spring 38, in the manner

"theady described, thus preventmg any in-’

95

jury, by the over- load to this device or to the -

circuit which it protects
In order to re-set the device, the shell is
rotated in the direction of the arrow 62 in

‘Figs. 8 and 10, the first result of this action

being to cause "the conductors 29 and 29' to
pass “under the lugs 63 of the auxiliary switch
arms 49 and 49* respech\ ely, until the said

100

- 106

lugs have become disengaged by dropplnfr '

over the upper corners of the cam portions 64
and 641, thereby allowing the arms 49 and
49" to be forced by springs 50, into the lower
positions indicated by dotted fines in Figs. 1,
2 and 10, thus leaving the auxiliary switch
open.

The further votation of the shell Wlth its
re-setting cams, will-cause the cam portions
65 and 64 to engage the inclined face 67 of
the erosshead contact 36!, and simultancously

‘will cause the cam portions 65* and 64* to

engage the inclined face 67 of the crosshead
contact 86, thereby raising the crosshead 35
with its stem 34, again compressing the spring
38, and ﬁnallv, causing the cone face of col-

110

115

120

Jar 60 to engage 4 portmn of the surface de-

y fining the inverted countersunk opening in

the slide 61, forcing the same against the
tension of wire 48 until the bottom surface
of collar 60 rises dbove the upper surface. of
slide 61, at which moment the tension of the
wire 48, exerted through the toggle action
of the two branches of leg 482, against the

125

130




~.screw 47 causes the slide 61 to slip back un~"

10

2tD
-

2
“t

o)

' re-setting cams in the wrong direction to any

40

der the cg)llar 60 to the position shown in

Figs. 6 and 8, thereby again compr essmg the !

light springs 46 and leavmg the main- SW1tch
again’in the operative position.
“Meanw hile, the cam 65* will have advanced

under the luo 63 of auxiliary switch arm 49,

and cam 65 will have advanced under lug 63
of auxiliary swit¢h arm 49%, and as these
arc made of insulating materlal no current

will pass, thus permitting the- safe re- setting .

of the main switch parts, as previously de-
scribed. A little further rotation of the shell
brings the upper corners of the cams 64 and
64 somewhat beyond the crosshead contact
members, and when the position shown in Fig.

10 has been reached, the lugs 63 of the aux-

iliary switch arms 19 and 49* respectively,
will have slipped over the upper corners of

 the cams 65 and 65. and come to rest in " the

notches 68, as shown in Fig. 10, thus com-

-pleting the re-selting of the device.

Fach complete half turn of the sleeve with
its ‘re-setting cams' completes a rve-setting

evele, and each set of cams 65 and 64, and 65*.

and 64* will operate alternately ~upon the
main‘switch contacts and the auxiliary switch
contacts in an endless series of re- settlncr
cycles.” -

It will be noted: that the turmnfr of the

considerable . extent, - is prevented by the
ratchet tooth action of the vertical faces just
below the upper corners of the. cams 64 and

65, and 64* and 65! agalnst the auxiliary

switch arm Tigs 68.:

The pig- tails 53 and 54 may constituté the

fuse element, where it is desived to have the
fuse within the structure of the device, other-
wise the fuse may be located at a point Temote
therefrom, -~

Novel. features . possessed by the present
invention, besides thOSe alreadv emphasmec,
include:

(a) Heavy main '%‘vn:ch contacts with a

~long quick break between them, forming sub-

_stantially a circuit-brealer.

55

[s4]

(8) Main switch and auxiliary sw1tch each
avranged to.break at two points, thereby
A-mbling the length of the gaps that Would
otherwise be available.

(¢) One spring serving to erarate the
main spring contacts when these are opened,
and also to hold the contacts ﬁrmly together
when. the circiit is ¢losed.

{d) The pressure on both main, switch
contacts always equalized regardless of wear
resulting from long use.

(¢) 'The back, ‘md forth orlooped dlsposql
of the electro- thermal control, making it pos-

sibls to use a wire of comparatlvely long

length ‘within -the limited space of the re-
stricted fuse plug dimensions.
(f) Toggle arrangement of control wire to

4 ‘ 1,736,867

obtain sufficient translated motion' to trip
lock, releasing miain switch members. A

ile a typical embodiment of this inven-
tion is-herein shown and described, it should

be clearly understood that all the detalledv

parts thereof, may or may not, appear in the
preferred touns and also, that the preferred
forms may be- varied from time to time, de-
pending upon the circumstances -and con-
ditions | governing and governed by, the de-
\;elopment of this invention and the arts to
which it is incident, therefore its scope is

.broadly stated in the claims.

75

Havmw iul]y descrlbed my invention, hat

I claim is:

1. A self contained - fuse protector com-
prising in ‘combination, @ main switch, an
auxiliary snap switch, a thermally actiated
releasing mechanism for said main switch, all
in eircuit with each other; and a movable
member having cams operatlve to re-set said
switches in predetermined mutual relation to
eadl other,

2. A self-contained fuse protector compris-
ing in combination, a main switch, an auxili-
ary snap switch, a thermally actuated releas-

ing mechanism for said main switch, all in
cireuit with each other; and a movable mem-
ber having cams operative upon said switches

‘in cycles, “each cycle embracing at predeter-

mined intervals () opening auuhaly switch’;
(b) closing main switch, (¢) closing aumh‘lry
switeh. : ,

3. A self-contained . fuse protector com-
prising in ccmbination, a main switch, an
auxiliary switch, a thermal control havmnr a
wire, & co- ‘1ctln0‘ slide extending transver sely
of the said wire, the slide belnrr arranged to

trip said main switch under predetelmlned,

conditions; and a re-setting mechanism op-

erative upon said switches in predetermined

mutuq] relation to each other.

4. A self-contained fuse protector compris-
ing in combination, a main switch, an auxili-
ary switch, a thermal control having a wire,
a4 CO-¢ d,m(r slide extending tr fmsverqely of the
said wire, the slide bemg arranged to trip
<aid main switch under predetmmlned con-
ditions; and a re-setting mechanism operative
in_cycles, each cycle embracing at predeter-
mined " intervals, " (@) opening auxiliary

‘switch, (0) closing main sw1tch, (¢) closing

du‘uhary switch.
5.. A self-contained fuse protector compris-
ing in combination, a plurality of reciproca-

ranged for enﬁawemen't with a plurality of
osmllatmw statlonaw contacts constituting a
main sw 1tch, spring pressed oscillating arms

" constituting an 1u\111arv switch; a thermqlly

actuated reléasing mechanism for said main
switch, all in cirenit with each other; and a
re-setting’ mechanism operative upon said
switches in predetermined mutual relation
to each other.

80

85

90

95
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110

120
tlve, non- osmlla’cmor snap-release contacts ar-
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8. A self-contained fuse protector compris-
ing in combination, a plurality of reciproca-
tive, non-oscillating, snap-release contacts ar-
ranged for engagement with a- plurality of
oscillating stationary- contacts constituting a
main switch, spring pressed oscillating arms

-constituting an auxiliary switch; a thermally
- actuated releasing mechanism: for 'said -main

switch, all'in circuit with each other; and a
re-setting mechanism operasive in cycles, each
cycle embracing at predeterinined intervals,
{a) opening auxiliary -switch,. () -closing

main switch;. (¢)  closinig auxiliary. switch.-
7. A self-contained fuse protector compris-.

ing-in combination; . plurality.of reciproca-

tive, non-oscillating, shap-release contacts ar- .
ranged for engagement: with a plurality of

_-oseillating stationary conbacts constituting a

main switch, spring pressed oscillating arms:
_conitituting an’ auxiliary gwitch; a thermal”

‘control having a wire and .co-acting slide ar-

©ranged to trip said main switch under prede-
' termined conditions; and & re-setting mecha-
* “nism operative in:cycles, each. cycle embrac-

25

30

35

ing at-predetermined.intervals,:(e), opening
‘auxiliary switeh, - (b) -closing main’ switch,

(¢) closing auxiliary switeh, o

* ing in’cérhbination; a plurality of reciprocas”
‘tive, niog-oscilldting, stiap-release,contacts ar-
“ranged for engagement with & plurality of
oscillating stationary contacts constituting a
. main switch; spring pressed oscillatin% arms
: tF

.....

constituting an auxiliary switchj a thermal
control having 4 wire and a co-acting slide
arranged to trip said main switch under pre-

determined conditions; and a re:setting mech-
- ‘anism operative upon siid switches in prede-

. termined mutual relation:to each-other. .

0

" releasing mechanism for said main switch,
~ all in circuit with each other; and a re-setting

4

50

rotatable sleave having cams operative upon

said switches in predetermined mutual re-.

lation to each’other.. ~© -

. 10: A self-contained fuse p
prising in combination, a main ;\égg;ﬂ

an ' auxiliary - snap switch, “a. thermally

rotector com-

-dctnated réleasing mechanism for said main

© switeh, allin cjrcuit with each other; and re-

" in cycles;

55

" auxiliary switch. . -

- 60

66

setting rotatable sleeve having cams operitive
each cycle embracing at predeter-

‘mined. ~intervals,

switch, (b) closing main switch, (¢) closing

11. A self-contained fuse prbtector com-

. prising in combination element, a main snap

switch, an auxiliary switch, a thermal control
element, a slide normally stressed against said
control element, said slide arranged to trip
said main switch when the control element
is excossively heated, means for relieving'slide
stress from said control element when ex-

‘prising - in combination,

- 9. A self-contained fuse protector compris-.
ing in combination; a maih snap switch, an
auxiliary shap switch; a thermally actuated

switch,

(¢) opening auxiliary

B

operative upon said switches in predeter-
mined mutual relation to each other. -

‘12, A self-contained fuse protector com-
a “main  snap
switch, an auxiliary switch, a thermal control
¢lement, a slide normally stressed against said
control element, said slide arranged to- trip

-said main switch when the control element 1s

excessively heated, means for relieving slide
stress, from said control element when ex-

cessively heated; and a re-setting mechanism

operative in cycles, éach cycle embracing at
predetermined’ intervals, (@) opening aux-
iliary switch, (&) closing main switch, (¢)
closing auxiliary switch. = < o

18. A self-contained fuse protector com-

prising’in  combination, a main snap switch, -
spring pressed oscillating arms constituting

an auxiliary switch, a thermally actuated re-
leasing meclanism for said main switch, all

in’ cirenit with each’ other; and a re-setting

mechanism consisting of .a rotatable sleeve

“having ‘cams operative upon said switches
in predetermined ‘mutual relation to -each

other. -~ -

, il v B T S U .Y ,self—,cdnt:iiﬁéd_ﬂfusé‘vprotector com-
- 8. A self-contained ftise protector compris-’

‘prising in combination, a main snap switch,
spring pressed oscilfating' arms, constituting

an auxiliary switch, a thermally actuated re-

. cessivély heated; and a re-setting mechanism -

70

L { ]

80

85
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95

leasing Inechanism for said main switch, all .
in circuit ‘with each other; and a re-setting -

- mechanism consisting of a rotatable sleeve

hiving ¢ams opérative in cycles, each cycle

‘embracing * at- predetermined intervals (&)

opening auxiliary.switch, (3) closing main
switch, (¢) closing auxiliary switch. - - -
15.-A’ self-contained fuse protector com-

“prising in combination, & main snap switch,
‘sprinig pressed .oscillating’ arms constituting
-an auxiliary switch, a thermal control having
_a wire and.co-acting slide arranged to trip

said main switch under predetermined con-

_ditions; and a re-setting mechanism con-

sisting-of a rotatable sleeve having cams
operative . upon said switches in predeter-
‘mined mutual relation to each other.

prising in combination, a main snap switch,
spring pressed oscillating arms constituting
an auxiliary switch, a thérmal control having
a wire and co-acting slide arranged to trip

dittens;.and a re-setting meechanism con-
sisting of a rotatable sleeve having cams op-

- erative in cycles, each cycle embracing at pre-

‘determined intervals, (a) opening auxiliary
switch, (8) closing-main switch, (¢) closing
auxiliary switch. O ’
~ 17. In. combination, a body of fuse plug
type, with a circuit breaker comprising a snap
switch, an auxiliary snap switch and electro-

16. A ‘self-contained fuse protector com-
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‘said main switch under predetermined con-
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thermic control co-operatively disposed.there--

“In; and a rotatable sleeve enclosing said fuse
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. arotatable sleeve having means for re-setting.

;.10

6

plug, said sleeve having - re-setting cams
‘operative upon said switches.

18..In combination, a body of fuse plug
type, a circuit breaker and an auxiliary snap
switch co-eperatively disposed therein; and

said snap switch. _ _
19. In combination, a circuit breaker, a

“snap switeh in cireuit therewith, and a rotata-

ble sleeve having cams operative on said snap
switch; said snap switch arranged to be
opened while the circuit breaker is being

closed, and closed after circuit breaker is

~ again in position for automatic release.
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-~ 20. In combination, a body of fuse plug
type, with a circuit breaker and an auxiliary
snap switch co-operatively disposed therein’;
and.a rotatable sleeve extending around said
body, said sleeve having re-setting cams op-
erative upon said auxiliary snap switch.
.21, In combination, a body of fuse plug
type, with a’circuit breaker and an auxiliary
double-break snap switch, co-operatively dis-
posed therein; and a rotatable sleeveé extehd-
ing around said body, said sleeve having re-
setting cams operative upon said auxiliary
snap switch. - o

22.'In a fuse protector, the combination .

- ‘with oscillating contacts comprising non-flex-
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ing pivoted members, of reciprocating con-
tacts arranged in co-operative relation there-

 to, means for normally holding the said re-
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ciprocating contacts in bearing with. said
oscillating” contacts, " an
mechanism arranged to release said holding
means, and a rotatable sleeve having means
Tor returning said reciprocating contacts to
said normal bearing.

23. A circuit-breaker having=an electro-
thermal .control, an auxiliary snap switch
normally in circuit with said circuit-breaker,
and a rotatable sleeve having re-setting means
operative upon said circuit-breaker and upon

-said " auxiliary switch ‘in a predetermined

sequence.

24. In 4 fuse protector, a switch with

-electro-thermal  control comprising a spring

lock engaging said switch, and a looped wire
having toggle branches extending longitu-
dinally of the body of said protector, said
wire when excessively

to disengage said lock..

25. A fuse protector comorising a body of

fuse plug type, and a circuit-breaker with
electro-thermal control operatively disposed
in said budy, said control consisting of a lock
for said circuit-breaker, a looped wire having
toggle branches extending longitudinally of

-the body of said protector, said wire when ex-

cessively heated being operative to refease

said lock, and means for tensioning said wire. -
- 26. A fuse protector comprising a circuit-.

breaker with electro-thermal control, a lock-
ing member tensioned against said control
at low temperatures and means for relieving

electro-thermal

heated being operative.

1,738,867

said tension at
peratures. _ . _ )

27. A fuse protector comprising a body of
fuse plug type and a circuit-breaker with
electro-thermal control operatively disposed
in said body, said control consisting of a lock

predetermined highér tem-

for said circuit-breaker, a looped wire having |

toggle Dbranches engaging said lock, and
means for relieving said tension at prede-
termined higher temperatures. '

28. A fuse protector comprising a body of
fuse plug type and a circuit-breaker +with
electro-thermal control operatively disposed
in said body, said control consisting of a
slidable ‘latch operatively engaging said
switch, a heatable wire engaging said latch,
means for normally tensioning the latch
against sald wire, and. means for relieving
sald tension at comparatively high temper-
atures. :
29. In a fuse protector, a switch with
electro-thermal control comprising a spring
lock engaging said switch, a heatable looped
wire having toggle branches normally ten-
sioned by said lock, and means for relieving
said tension when said wire reaches sub-
stantially a predetermined temperature.

30. In a fuse protector, a switch having
a. spring-pressed reciprocative contact mem-
ber, an electrically heatable wire extending
longitudinally of the body of said protector
in circuit with said switch; a spring-pressed
latch normally holding said contact member
in the closed position and simultaneously
tensioning the said wire, said latch arranged
to release the contact member when said wire
elongates, means for relieving the tension
upon said wire when the latter is excessively
heated, and a re-setting mechanism ar-
ranged to return said contact member to its
closed position.

in testimony . whereof I sign my name
hereto.

JOSEPH C. CALL.
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