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The invention relates to a device for pro-
tecting electric circuits from overheating, in
which a temperature protector which con-
tains a locking or releasing member which is
normally held fast in its posﬂ;wn of rest by
means of fusible metal or solder is mechani-

cally combined with a so-called automatic
switch (thatisa civenit breaker having a rev-
olable shatft which must be closed by hand

-but, after the disengagement of a catch, is

opened antomatically) in such a manner that
when the temperatire protec tor comes into
operation the catch or lock on the automatic
switch is released thereby whereupon the ;at—
ter 1mmedlately effects the disconnection of
The known protecting 1
devices: of this kind have the disadvantage
that some special manipulation is necessary

in order to put the temperature protector,

after it has come into operation, into & condi-
tion in which it is again ready for use or, in
For this purpose
the releasing member of the tempera-
ture protector together with the partin which
it is contnnﬂd must be renewed or it is neces-
‘sary; after taking out these two parts, to ve-
turn the releasing member by hand into its
original position and hold it fast until the
solder “has "re-hardened. In the simplest
known device of this kind it is sufficient to
rempove the releaser which is of similar con-

struction at both ends and is reversible to-
getnel‘, with the casing in which it is contained

and to replace it in the device in the reversed.

position.  In all cases however it 1s necessary
to open the switeh box which contains the pro-
tecting device and the temperature protector.

his not only gives rise to the danger that
~when the device isattended toby a 1ox- sxpert
“person the parts removed may not |}
erly replaced or reinserted but it also makes
it impossible to keep the switch-box perma-
Dendy Tocked or gealed which is necessary in
order to prevent unauthorized interference
with the apparatus contamgd in the s*mtcn
box.

The pr oblem underlying the Dreqent inven-
tion isio construct a plotec’img device of the
aforesaid type, i e. a device consist
an automatic. switch having a 1e‘mhﬂhe
witeh-shaft and a tempmeur protector,
Lu ing a heating coil and a ocknw or relea
ing member which is norm ua? ly held in its
’()om‘rnop of rest ] by a soldered }omt‘ which co-
acts mechanically with a locking device of the
automatic switch, in such a manner that no

3

& prop-

mtelielence whatever with the plotectmo
device is necessary in order to reset the tem-
perature protector. In other words the ob-
ject to be attained is to return automatically
nto its position of rest the releasing or lock-
ing member of the tempcmhnc pmteum
aher it has come into operation. Accord-
ing to the invention this problem is solved
by making the automatic return of the re-
1easmg or lockmo member to its position of
rest mechanically dependent upon the 1ot(uy
disconnecting movement of the shaft of the
automatic switch. For e\ample in - those
temperature protectors of this type in which
the I%ng or releasing member is loaded, in
manner known per se, by two oppositely act-
ing springs of d<n°11"0 strengths, the more
poy \"‘li‘ul spring whi ich loads the locking or
releasing member so that it tends to releas
the automatic switch can coact mechanicall Hy
Wlt‘w the switch shaft in such a manner that
t is-only Lz:e tive when the switeh is aned
anfl 1s on the contrary made ineffective by
the opening movement of the switeh, so that

‘Ltt(}l the opening of the switch the 1ele°~mg.

or locking member can be returned to its
sosition of rest by the other weaker spring.
OI in hose constructions in which the lock-
ing or releasing member of the temperature
pm‘fectm 1S oan loaded by 2 spring which
ends to relezse the automatic switch, the re-
furn movement of this member can be poq—
1\613 brought about by the rotary discon
necting mo vement of the switeh shaft, No
special nmmlmhhoa whatever is thecvefore
SSArY e-setting *ne tc'n}f ature pro-
. has come nto operation, and
tng switeh <)n1y needs to be closed again after
”we current consuming deviee which 1th been
disconnected owing to its becoming over-
heated has cooled down suﬂlcm ntly. This
may be effected by means of a handle which
pr 0380‘{9 out of the switch box containing the
protecting device. The switch box is not
opened so that it may remain permanently
locked and can he sealed, whereby unaun-
thorized interference with its contents s
avoided.

Several constructional embodiments of the
invention are illustrated by way of example
in the accozup‘ny'nﬂ drawings, in which,

Flig. 1is a pictorial view in simple lines of
the first example,

Figs. 2 and 3 are two vertical sections
through a practical constructional form of
the protecting device in accordance with Fig,
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“armed

1 with- bhe switch elosed and opened respec-

tively, while

Figs. 4 to 6 are pictorial views in simple
lines of three further examples. -

Fig.Tisa secumnﬂ elﬂvatlon of Ehe switch
lock.

Figs. § to 12, mc‘uslve, are cross-sections
uhrouoh the switeh lock, showing the cou-
pling elements in the different 0091‘(10113 they
assume in their locking and 1ele?smo actions.

- Referring to Figs.: T to 3,7 is the shaft of .

‘the switch w which i is support tod i in the two bear-

ing pmte 8, 9 and carries one o1 more dotuble-

contact-levers 10, according as uni-
polar or multipoiar dwsconnecuon is to ke
effected, which, when the switch is closed,

-male contact beuv’een two SpIiz ing contacts 12

15 svhichi are fixed ¢o the nsulat na‘ base pmte
11." The smtch shalt 7 is connected on the
one hand through a switch-lock 14 with a
hand-lever 15, for the purpose of closing the
switch, and is on the other hand acted upoq
by a powerful opening- Spuno 16. The f free-

ing of the switch for the automatic opening
~movement is effected by disengaging a pawl
or catch 17 from the switch-lock 14.

The
handle 15 is meunted on‘a shaft 40 supported
independently of and not connected to the
switch shaft 7 except through the switch

lock 14 which is formed as'a free-wheel cou-}

p‘incr or clutch device. The switeh lock con-

sists of the following parts: Un the shaft 7
is fixed a small click disk 41 having & notch
or recess which is adapted to be eiwqoed by
a spring actuated locking pawl 17. The pawl

tmnsmltt ng disk42, loose on the switch shaft
7. A spring operated: pawl 43 mounted on a
smtdble st atlonfuy support, such as bearing 9,
is provided to engags a shoulder 43* on the
disk 42-to hold said disk in its normal oper-
ative position.

(?NL or resetting disk 44, which disk 44 is

fixed on the hand lever sha fu 40.” This disk 44 -

is provided with a lug or projection 46 en:

AQ and said disk 44 is also pvovvclec; with an

hned gccentric or cam face 47 for coopem-
tion with the pawl 43 for releasing said pawl
from engagement with sheulder 43 whe& the
hfmd lever shaft'40 is rotated in the direction

_of the arrow, Figure .. The pawl 17 is acted

upon by a lever 18 vwhich is formed by an

extension of one %rri of a U- shaped wire-

“rod 19 or rock shaft which is carried by the

60

65

plates 8,.9.

20 also coacts with this rod 19. This lever
possesses a rigid-arm 21 auﬂ a flexible arm
92 which latter. consists of a powerful flat

spring. The rigid arm 21 engages under the
rod 19, while the spring m‘le‘)Lesbalowae'zm
or eccentﬂb 23 Whlch is uXﬁa on. the switch

‘shaft1; and, Wl en the switch s r*losed , DTésses

: up_ and down in the central -t

-istics
On the sme of the disk 42-
opposite the disk 41 is a primary opem‘ang‘

] the openi position o
gaging a recess or depression 45 in the disk

‘the flat spring 29.

“hardening ('

A double-armed lever 21, 22. place

" which is i'evolubly mounted upon a support

‘down sufficiently it will be immediately

1,708,439

the frec end of the lever-arm 22 downwards
and thereby: stresses the flat. spring. There-
fore, when the switch is closed, the flat spring
22 aends to rotate the rod 19 through the
agency of the rigid arm 21 and in this manner
to disengage the paw}l 17 of the switch-lock
14, The spring, however, is normally pre-:
vented from doing so by means of the locking-
pin 24 of a temperatare protector agamst
Vlucntpelwldlevm -arm2iabuts, "Thispin24

s fit ’uLeCL in known manner s6 as to be movable
ubs 25 of a heat-
ing coil 26, which is connected in the circuit
to be prof‘octec‘, and, in its Iower end Pu%'i/lOn
ilustrated in Iigs. 1 and 2, is soldered fast
by means of a solder having a definite melt-
ing point, for example, a metal ¢ xitoy. - It is
also simultaneously acted upon, by a spring
27 which is x-’stcd in the head of tne element
¢o «11: ining Lhe mpezzmue PTOE”CLOI and

75

80

Le*lds to hold it in its lower end p"SIthH.'

7 ver weaker than the

ont the ;usmie solder

© 15 able to mmpmcb

e spring 27,

smon 11‘11 trated
cLoseJ i

90

soitens me latter spring
the rod 24 and compress th
With tae parts in the po
in Figs. 1 and 2-the switeh i
shaft 7 is locked in the c
by means of the pa‘*'l 17 so
passes both through the carre
device to be -)rmec‘nq and also
heating coil 96, I, owing to
the current consuming device He its-up 0 2 n
unpermissible extent the heating coil 26, 100
which is adapted. to have the same charac cter-
as regards heating-up, cauges th
fasible metal by which the pin 24 is held fag
to so:tten The flat spring 22 is now able } Oj
displacing ‘the pin 24 and compxessncf the
\“eak@r spnng 27 to disengage the pawl 17
through the agency of the lever arm. ‘/1 und
the rod 15 Whele‘}/ the catch on the sw
mem‘,f aged. The switch ghau ( now
,hb action of the openin :
e <w1uh l'* 10,
thereby breaks the cire it whi chisin ¢
Owing to the rotation of the switch
into the open -position the cam 23 ohaes off
This’ spring; ther QTOIG,
which-is thus deprived ‘of its support, is
un-stressed and the spring 27 which was pre-
viously commessnd now presses the pin 24
back into its original position, in which posi-
tion it is'ag in hem fast oF qg to the we-
’r‘ie fvsm& metal which takes
~“device fznd
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L‘u heating coﬂ
ent consumin o C
ciently the switch ez
the current again supplied to bﬂ current con- -
suming devies Is, howw- ‘the switch:
should be closed 1‘e:ff\"ﬂ the dm’ive has coied
re-
ot the 130

¢ closed

opened owmfr to ‘the chce’wa’remc*l
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~motion of the hand lever 15 the shaft 7
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catch 17 which will occur because the sol-
dered joint will not have re-hardened and
the pin 24 can therefore be moved out of its
pesition of rest by the spring 22 which is
again placed under stress when the switch is
closed. ‘

In order to reset the switch again, it is
necessary te turn hand lever shaft 40 and its
disk 44 1n the direction of the arrow, Figure
1. On the first part of this movement projec-
tion 46 moves st 1ﬁc1e11t1y in the recess 45 to
cause the cam face 47 to release the pa u\.l 43
from engagement with Qhouldﬁr 43, at which
time p"OJectlon 46 engages an end wall of the

recess 45 and C')uples the disks 42 and 44 to-

The parts
> votated until pawl 17 comes ovnosﬁe the
otch in disk 41 and again engages said
hotf‘h and locks the disks 41 and 42 and the
shaft 7 together XVl’QledUon by a . reverse
will

7 at

gother for movement in unison.

o
il

be returned to the switched-in Uust
which fime shoulder 43% is agam br ought
into position to be engaged by the }awl 43,
Spring 16 will thereby again be tensioned
and the arm 18 of control shaft 19 brought
into position for coaction with the dog 17, in
which operatlon cam 23 tensions sprmo 92
as previously described. In the SPL “Ofmmn
of the sw1tcn the switch shaft 7, on being
actuated by the oper amon of the heat re-
leaser, is rotated into the “off” position inde-
zjenctentiy of the shaft 40, so-that it is im-
po'si’ale to prevent the SWlL\,hJ‘xO‘ off opera-
tion by holding down the lever 15. The
switching-off cperation may, Lowever, be

: mj,:mahy effected 1 by turning the handle 15

60

,dhk 49, the pawl 17 intercoupling
“and disk, the latter, after a certain idle move-

1t the direction of the arrow; Figure 1, so as

vﬂlease pawl 43, whereby switeh shaft 7
T\"111 be freed, when it will rotate, aided by
mrmw 16, and this time fogether with the
the shaft

nient, carrying around with it the shaft 40.
Since in this instance the coupling between
smlﬁ' 7 and disk 42 is kept up, the switch can

eadily ‘be thrown in again uv turning the
1M or 15-in a connter-clockwise direction.
Tn the example illustrated in Tig, 4 the

lever-arm 18 which influences the pawl 11
of the switch-lock 14 is mounted on a shaf$

31 which is journalled in bearings 29, 30. T’us
shinft carries a second lever-arm 82 which is
supported on its upper side against the lock-
ing-pin 24 of the temperature protector, while
its lower side m’esbes qoamst the spring 222
fitted in the foot of the temperamre protect-
mg element, which spring tends to rotate the
shaftin such a direction as to release the Dpavi
17. The spring 22° is again stronger - than
the spuno ‘97 which presses the pin 24 into
its position of rest. It is normally prevented
from rotating the shaft 31 owing to the fact
that the pin 24 is soldered fast by means of
fusible metal in its lower end position, that

3

13 m iﬁ position of rest. The switch-shaft
1 1s loaded by means of a spring 16
whi c’q tenc to open ihe switch and of which
power s again greater than the power of
g 22 carvies a lever arm 23 dm
Wl\lcl 1 is to conct with the lever 3
epened in such a maAme

ed in a downward

the spring 224

i
se 0:‘[ toc
vite ene
ei e“S'/jart.i
1 and compresses L
parts in the position iilustrated
he switch is closed. If, owing to

t-m fusible metal of the
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metal has re-hardened, t'*e switch is again
closed the lever 230 o f ces the lever 22

and the spring
protector is ‘Lhdl

In the example 5, the
separate return spring for the locking mem-
ber of the temperature protector which must
be weaker than the spring which effects the

t the temperature
> action.
in Fig.

opening of the swwch is eliminated by caus-
ing thet eturn of the locking member “i to its
position of vest fo b0 effecte d mechanically

s of the switeh.
n the central

by the disconnecting move
T 24, which 15 sol

The pin :
mbe oi the heati g coil 2¢
position, and which in

‘ O.Ib] y serves

o ‘m,. At

i one

: 3,3\5 34 which
¢ 31 of the

Lh@’ ar nt

o =3
e
o
,3
oo
=]

< -
31 lies in ‘rbe Dl‘lT’ of an eccentr ic
which is fizxed on the switch-shatt.
fusible metal melis the 1
the pin 24 downwards s
tates the controlling claft 3
agency of the lever-arm 3

oy
il

engages the pawl 17, On ot (
necting movement of dle switeh-shatt 7 which
now takes place the cam 23° presses on the

lever-arm 84 \*'heremy the locking and releas-
ing. pm 24 is returned to its upper end nosi-
*1011 the Q‘D?‘l”la 22= being compressed and
the conuoih » shaft 31 being rotated back-

ezg
att 31 bei
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.1 iquid but is only in a semi- huu

“in order to easily

: 1'elefxsmf“ pin 24 and the pin ifse

shaft 81 which carries the releaslno »10 ver 18

Wurds slmuPanﬂously The pin 24 is again

held fast in this position owing to the hard-

ening of the solder. On re- ~closh ng the swﬁch
the cam 23% 1s withdrawn from the lever
38, 84 so that the temperature DP\,Le tor is
again ready for oper ration. Thisarrangement
: Pocsesseq the ‘Ku antage.on the one han ha
‘the number of sprin s ot which ihe tensi
-must be defi itely fi ﬂd el ‘-‘eiy to one an-
‘other is reduced “to two, sizzcc the
reburn of the pin is effected | the’
very poweri i opening g f the
switch, it is possible for the p? 24 to be

displaced when the solder is not

when in mov} ng fhe pin & rels ‘m*m’ oveat
amount: oi r‘, tloq has to be Overcome,
moves ,which “L,a)e nesd ¢
be con ;9@; t eh snigll is then effected as
were L‘-y percussmz which 1 fwv‘?
overcome the - :
It may prove uomsnbx in many ca
ingert a resilient member between the men
ber which effects the return-ot f the locking o
AD exam-
Tere the

ble of h1s sﬂluqtr(mwa n *1') 6.

for the switch-lock 14 is connccted with th
releaging p’n 24 by a flexible, elastic lever 3i
which consists for example of a str "ong ﬁzat
spring: and 1s supported cn Use u }]"e 3
the pin 24, Whlln the switch-sh aL 7 carries
another lever-arm 23" instead of a cam as in
Fig. 5. The lever !
*he rofarV disconnecting rﬂovemem of the
shaft 7, which takes place after the
ture prmecto

Drrcses on a point which lies between the two

ends of the flat spring 35 and thus returns the
releasing . pin 24 through the agency of the
flat spring 85 into its. position of vest. - This
has the advantage-that there is no vesistance,
due.to the resistance to movement of the ‘)m,
to the opening movement i flms witch, which
with divect current mush take place instantus
neously. -Hven if the d*splfzccnwr of the pin
94 should procsed rather slowly. the switch

can rotate instantaneously and complefely

into the open posmon Wl\ereby it stresses the

flat spring which forms the lever 35 and
i

which itself moves the pin 24 into its 1 sition
of rest while compressing the spring 22
Obviously in this case the flat sormo "uch
effects the return movement mus be more
powerful than the releasing. sp’-‘L_o 22“ which,
however, is without effect upon the release of
the switeh-lock 14 since the fiat spring only
serves then as a simple connecting lever.

Tclaim—

1. A protecting device for electric circuits
comprising an automatically movable rotary
switch- shaft, a temperature protector pro-

o J’J

- vided with.a Iocklu.' and 1e]e‘v1"’10' nember

normally held fast-in its position of rest by -

fusible- mﬂ,temal, a spring for fwtomqmbaﬂv

eludi !

930 ig-s0 arranged that on-

empera- -
has' come :into opomﬁon it e

‘p"ovmeq W1L

-sprm{f
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moving said member out of its position of
rest swhen the temperﬂtm’e psotector comes
L.to action, locking and releasing means in-
8 Tock co mromnf‘ elemer 'L mdﬂ},en

ent of said member and gove: nﬂd therehy for
holding the shaft in switch closin g pesition
¢ wpainst ,;W;t’ n opening um‘rem nt, ‘md

A,,

1 digeonn o motion of

& ' Q vid membera
me for cloctiie circtits
ally n:r“\‘ﬁbm rofary
¢ prot GCLOY pro-

o
e T
I
dz

:

,.‘_:
ﬂ)

,
;

a

]
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9 o
’;‘5
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o

('D

its popmm {f 1e»~‘ b
tomatica ily movable i 8
35 Len ihe m,ilw)m'a-

pa}
—

iy : en Oi

by v for holdmg the

witch closin 1o position and against
} g movement, mar'h(mlnal means

7 the Shuft an

e

et

Jomdp b

o mown tn
tl e m%ﬂ*l

~ihn

nq

:tor Dle(’m'lc

( i Py jiee] (SEEN
cuns u}p? ising an .au uomamczﬂly movable
rota vitch sl:%tt, & tempermure protector

a locking ?u‘CL releasing mem-
ber normally held fast in its position oi rest

by fusible material, locking and releasing

fo

NeAns N‘.czudmf‘ 2 Tock comr‘ojmﬂ u‘un ent
ﬂmmﬁd"“t of and governed 1\7 said mem-
ber for hol ding the sha' in switen closmv Do-,
i u!‘n and i

.
157 pasat
1y 1eRey

e(‘tlnn dﬂvy‘e in accordance w m
,in which the switch shatft controlled

member of the temperature Qrotector&s of
normally gredter strength than the spring
directly acting on the Iccmnw and releasing
member and is me"hamc%ﬂv acted upon by
the switch shaft in such a manner that if.is
only effective when the switch is closed and is
made. ineffective by the opening movement,

5. ‘A protecting “device for electrical cur-"

rent consuming apparatus having an auto-

actmo on the locking and releasing”

G0

G5

100
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matic circuit breaker, comprising an auto-
matically rotatable switch shut, a 1001;10 de-
vice for holding said shaft from Lo‘;adon,
controlling element acting on said locking
device, a tempemmre protector provided
with a 10f‘1\1n0' and releasing member which is
normally held fast in its Dosmo of vest by
fusible material and is mommx‘ﬂﬂ Wev-

‘able out of its position of rest when the tem-

perature protector comes into eperation, said
member acting on said C(‘nd(ﬂd‘l” element to
normally maintain the focki ng device in 1
Ing position, means governed by the motion
of the switch shafit qnd acting on said con-
trolling element to release sai i 1001?1:19, device
when said locking and 1elefmsmo member is
1‘eleased by fusion of the fusible materi ial, and
means for aut omatloahy returning 111\, !OCJ\-

lTlg and 1‘618&811}0 ‘118111061 mtbe 1ts ]}OS tion of

:
el

rest on opening of the sv ‘t(,h

6. A protecting device for electrical cur-
rent consuming apparatus having an anto-
matic circuit breaker, comprising an auto-
matlcaﬂy rotatable switch snaft a locking de-
vice for holding said shaft from rota wtion, a
controlling element actis ng on said locking
device, a temperature pob ctor mom”ad
with a sliding locking and releasing pin which
is normally Theld fast in its position of rest
by fusible matelnl and is aut omaucmlv mev-
able out of its position of rest when the tem-
perature protector comes into operation, said
member acting on said controlling element to
normally maintain the locking device in lock-
ing position, means oovemed by the motion
of the switch shaft and acting on said con-
trolling element to release said locking de-
vice when said locking and releasing member

. is released by fusion of the fusible mmerml

40

45

~which is normally held fa

and means for automatically returning the
locking and releasing member into its posi-
tlon of rest on opening of ﬂ 2e switch,

. A protecting device for e“echinal cur-
rﬂnt consuming apparatus having an aute-
matic circuit bleal’er, conlpASEnO auto-
matically rotatable switch shaﬂ, a locking
device for holding said shaft from 1o’mt10n,
a controlling element in the for m of a rock
shaft acting on said locking device, a lever
carried therebV, a temperature proi ctor pro-
vided with a locking and nkamng iember
st 1n its position of
rest by fusible material and is Jut(mmtlcahv
movable out of its position of rest when he

3
an

5

temperature protector comes into O]Juwtion,
said member actmo on said lever of said con-
+r01hm element to normady maintain the
hno device in 1ock1ng position, means act-
ing on sL11d 1evu’ of said controlling element
‘ma governed by the motion of the switch
shaft to release said lockin g device when said
locking fznd releasing member is released bv
fusion of the fusible m‘uelml, and means for
automatically returning the locking and re-
lessmg member into its position oi rest on
opening of the switch.

8. A protecting device in accordance with
cmzm 3, ch‘al auelued by the feature that on
g =hD switch the sh‘m controlled spring
ﬂssed by a lever acted upon by a control
member fitted on the switch shaft and is ve-
lieved from stress by the disconnecti ng move-
ment.

8. A protecting de
] , characteri

Vice in accordance with

d by the feature that on
! he gwitch the shaft contr oHeu spring
5 9 trossed | by 2 lever acted upon by an eccen-
£ fitea on ti e switch shaft.

16, A prot ctmo device in accordance with
3, lu hich the locking or releasing

er of h‘e ~empermu’e pr ogecfor is load-
7 a spring for moving it in one direc-
characterized by the feature that a ro-
verse movement of the locking and releasing
men ber iz mechanically brought about by a
lever operated by a member Carried by Lhe
shait of the automatic switch on the rotary
relensing movement of said shaft.

A ploLeC’rmO device in accold nce with

alm 3, characterized by the feature that the
shzut con trolled spring comprises an elastic
coupling member mtelpoced between a con-
tLouln3 member fitted on the switch shaft
‘mu the lock controlling element governed
by the movable lochO and releasing mem-
ber of the tempera sture protector.

12, A pxotectmo device in accordance with
claim 8, in which the locking or releasing
member of the temperature ploiL ctor is lo-

cated in the interior of a he ahnf“ coil which
is held in position by means of a screw head
or cover, characterized by the feature that the
spring (27) which loads the lncl king or re-
leasing member (24) so that i 1t tends o move
baek into ifs position of rest is arranged in
a vecess in the serew head or cover (‘)8)
In testimony whereof T affix my s signature.
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