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UNITED STATES
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PATENT OFFICE

2 073,104
CIRCUIT BREAKER

Charles H. Hodgkins, Fairfield, Conn., assignor
to The Bryant Electric Company, Bridgeport
Conn., a corporatlon of Connectlcut

Application September 5, 1934, Serial No. 742,833

21 Claims.

This invention _relates to circuit breakers.
More particularly it relates to’ automatically op-
erating circuit breakers which are released by
_the thermal and dynamic eﬁects of an overload
current.

This invention is an improvement upon the in-

vention disclosed in my co-pending applications

Ser. No. 683,673 filed August 4th, 1933 and its di-

vision Ser. No. 706,564, filed January 13, 1934,
It is an object of this invention to provide an

automatic circuit breaker mechamsm capable of .

being used within g casing of approxmately the
size and shape of an ordinary screw type fuse
plug.

Another obJect is to provide a circuit' breaker: .

. of the type just mentioned in which the contacts

20

30

‘may be manually closed and opened and which

will be opéned automatically upon the occurrence.

of an overlo%? current in the device.”

- Another o

adapted particularly te use in a 01rcu1t “breaker
of  the above mentioned type

Another object is to provide a circuit breaker
of the above type with means for ventilation

in order that the gases incipient upon the oc-

“currence of an arc may be expeditiously and ef-

fectively conducted from- the casing. o
Another object is to provide a' ciréuit breaker

of the aforementioned type which-has sufficient

_ resistance in its parts to limit materially the cur-

35

40

45

rent flow upon short circuit conditions through :
.- the breaker. :

Another object is to provide means adJacent
the contacts of the circuit breaker of the above
type which will protect the sides of ‘the contacts
and assist in deionizing the are gases.

Other objects and advantages of my invention’
will oceur as it is described in connection wfth'

the accompanying drawings.
" In the drawings,

- Fig. 11is a sectionr view with the section taken-
along the axis of my improved, circuit breaker,

the parts bemg in closed circuit position;
.Fig. 2 is a section view with the section passing

transversely through the axis of my new circuit

breaker along the line 2—2 of Fig. 1;

Fig. 3 is a detail of the middle magnetic ring

used in my ciréuit breaker; -
" Fig. 4 is a plan view of my new’ eireuit breaker

i with the cover removed;

60

Fig. 5 is a fragmentary v1evv of the upper. part
of my new circuit breaker, partly in elevation

and partly in.section with the section passing_
through the @xis, the parts being in résetting po- -

sition. -
‘Fig.6is.a plan v1ew of my new eircl.‘ut breaker.
Referring to the drawings,:the automatic éir-
cuit breaker mechanism is housed in an insulat-

mg casing 10 which in a general way resembles.

ect is.to provide arc e‘xtinguishing .
means useful generally in circuit breakers but.

- (CL 200—122)

. the size and shape of a conventional screw type
fuse plug. The casing is provided with a cover
12 which is rotatable upon the casing in order
that a circular cam 14 which is formed integrally

with the cover on the under side thereof, may &

. cooperate with one end I6e of a centrally pivoted
lever 16 to cause engagement and disengagement
of .the switch contacts 18 and 19 as will herein-
‘after be more fully described.

Around the lower end of the casing there is a 10

conventional screw shell 20 which is adapted for .
screwing the device.into a screw socket. .In the

periphery of the casing 10 behind the screw shell
there is a groove or a recess running circumfer>-

seated in it & metal band 22 preferably made of
. “nichrome” alloy. One end of this band is Tiv-
eted to the screw shell 20 by a rivet 24 and the
other end is riveted by a rivet 26 to the lower or.

up toward, the*top of the casing in & position

parallel to the axis of the casing but adjacent the

side wall thereof. - At all points except-at the
-rivet 24, the metal band 22 is insulated from the

screw shell 20°by a sheet.of insulation 30 of any o5

suitable insulating material. ‘The main function
of this metal band is to heat the bimetal 28, it
_being obvious that the band being of high re<
-sistance will suffer & considerable temperature

rise upon the passage of an -overload current 30-

through it. Since the band is. metallically con=.
nected to the bimetal the heat from the band is -
conducted directly to the bimetal. 'The bimetal
- therefore need net be made so thin and so subject

to burning as if the-heat developed within the 35

‘bimetal by reason of its own resistance were
alone depended ‘upon- to cause warping of' the
bimetal on overload. Another function of ‘this
metal band is to increase the resistance of the

device since ¢t has been found upon experiment 40.

that the parts‘of a circuit bredker constructed as’
herein described afford so little resistance in’
themselves that upon the occurrence of & short
circuit ‘the current . rise in the device is much

larger than desirable, The metal band: increases- 45 -

‘the resistance and cuts down the ¢urrent rise
and it has been found - to be a valuable safety
.,feature o

:In the bottom of the ca.slng 18 and coa.xia.l -
- therewith' is & stationary contact 18 which is 50

'generaily cylindrical in shape and has a- rivet
stem 32 ‘passing ‘through the- bottom of the cas-
. ing by which it Is §ecured in position. This sta~
‘tionary contact is i”mbeddedJn an annular plece

in it & ring 36 of magnetic material such as iron,
*-this ring~3F being coaxial of the contact and in- -

sula.ted therefrom by means of the fibre 34. En- )
’ gaging with the stationary contact 18 is a mov-

-able contact 1) which is generally cyllndrical in 60

v

entially hglf way around the casing and having 15

inner end of bimetallic strip 28 which extends 20

of fibrous insulation ‘84 which aiso has imbedded 55




2.

shape and is secured to 4 contact carrler 38 whose
“bottom- portlon is in the form of a-hollow cylinder
" at the lower end of which the movable contact {8
is secured. At the central portion of the’ contact
carrier. 38- there projects a' circular ﬁa,nge or

. shouldér 49 from the edge of which depends awall.

" 82 which fits slidably within & ‘cylindrical insu-

)

- gontact carrier 38 and passing through “the bot-

. lating cup 44. Surrounding-the lower end of the

2,078,104

" and ‘cause’ the nose to aga.ln be enga.ged under
the lower edge of the plate 54 as may readily be
-seen in Fig. 5. Now upon. reversing the rotation

»'of the coyer. 12 the high point of the cam will

10 tom o&f the insulating cup 44 is a “fibre sleeve 46
which extends from just beneath the flange or -

" < ghoulder’ 48 half way. down the side of the mov~
" able contact 18, -

© It -has been found fby experiment that arcs

15 which develop between the .movable contact {9

and the stationary cohtact §8 and play upon the

' fibre slecve 46 and the annular fibre member ‘84"

cause ga.ses to be given out by the fibre members

-which tend to deionize the -arc gases and hence:"
20 ‘assist in tHe early extinguishment of the arc.

-The top part of the contact carrier 38 consists

again ehgagé the end (8e forcing it down and &
causing the lever 18 to pivot about the nose {85
which will cause engagement of. the contacts as

.shown in Fig. 1. . °

. Inorder to facilitate extlng'ulshment 0 “the arc -
Jpon contact separation; three -magnetic- rings 10
preferably of iron and located in spaced parallel

._ planes are employed. The poesition of the ring 38

has already been described. -Anocther ring 80 is -
posltloned above the ring 36 and parallel to and
is held in such position by radial extensions 81 15
which engage with the side wall of the casing. - .
_This ring is also held in place by its lower face -

_ resting upon lugs or ribs 82 which extend out fromr -

the inside of the casing ‘at appropriate -points.

‘ As a furthér means of-holding the ring 80 in posi~ 20

"tion" three circular. projections -84 spaced equl--

" of a'pair o1' parallel hollow semi-cylindrical arms -~ . @istantly from each other and from the axis pro-

48 which éxtend up from the shoulder or flange
40 approximately the ‘same distance as the Tower
" 25’ end of the member 38 extends downwardly. The
axis of curvature of-these arms 48 is coaxial with
- the mein axis of the device. ‘In the arms 48 are
& palr of-slots §6 in which slide-the ends of a

“-ject down from the bottom of the Insulating.cup

- 88 and: press . upon the upper surface of “the
" ring 86. 25

“ghaft 52 which is transverse to the general axis - :
30 of the whole device. Mounted upon this shaft 62 -’ ward movement by the’cup &nd from downward 30

is the lever 4§ which preferably is a metal stamp-
. ing having.the shape illustrated in- Fig. 1, so
" “thatits end I8¢ may be engaged and moved by.
the cam- (4, while its other end has a nose i6n

5 which engages with the lower eédge of the plate 64 |

which is secured to the bimetallic. member- 28
The pliite 54 1s insulated from the bimetallic mem-
‘ber by sultable insulation. and is riveted to the
‘bimetallic- member which also serves to. securé
40 to the bimetallic member a terminal 66 in ‘which
‘is engaged one end of a-flexible conductor 68, the’
other end of which is eléctrically connected to the
- flange 40 of the contact carrier.
""In order to provide lost ‘motion between the

45 miovable contact {9 and the lever 16 there is pro- _

“  _yided s helical spring 70 within the lower end
of .the contacu carrier 38. - ‘This. spring bears
‘against the; bottom, of the contact .carrier afid

~ against the " under gide of & member 12 “whose
-50 lower €ng lg cylindrical to slide within the con~"
ta.ct carrier 38 and-whose. upper end comprises
two parallél arms 74, These arms slide Within.
the arms 48 of the contact carrier and between

This -those. gasés-may. be quie!

‘A third are e‘xtingufshlng rlng 86 also of iron
of other magnetic material is- positloned above the

'ring 88 and lies adjacent the-bottom surface of -

the insulating cup 44. This ring is held from up-

“movement by portions 85 of its circumfenenoe
-resting “upon ‘circumferential -shoulders §7 run- '

nlng partway around the inside of the ca.slng at «

- &n appropiriate position.

. Tt will‘be noted that portlons of the circumfers '35
ence of eaich of the rings 80 and 86 do not extend
out o the edge of the casing and thus there fs.
provided:between the casing and- the circumfer-
ence of the rings-space for the passage of gases .
incident. to the arcing on contact separation. 40
‘removed from '
thé vicinity of the arc and conducted quickly tp -
to the top of the casing ‘where there is more roomi -
tor them to expand.- To faoilltate ‘the. passage

of these gases up to the top of the-casing the in- a8
- sulating cup 44-as may be seen in Fig. 4 hes &
pair of proximate parallel ribs'48 ih its periphery-

" running axially. On the opposite side of the cup ~ -

" them the lever i8-is docated, the pivot shaft’ 52- .

B5.of the lever {6 being journalled in the arms 74..
~o-An order to cause the contacts to separate with

.8 spa.g action-a helical; spring 718 is fitted around -

the fibre- sleeve 46 on: the contact carrier 88 and,
e ‘phesses at its Iower end upon.the bottom of the
0 lnsula.tlng cup 44 while its top presses dgainst the

- undér surt@ce of the ﬁange 40 of the contact car- -

“rler 88.° il
Referring now to Flg 1 fwhere the parts are
65 > shown In closed clrcult posltlon, it will be ap-,

parént that upon an overload the bimetallic mem- %
" ber-wiil heat up and flex toward. the wall. of .tHe-
easing thereby disengaging the nose i6n of the'

lever. 18 and eBowing the spring 16 to press up’

70 the contact carrier 38 and separate the contacts.

‘Now upon rotation of the cover {2 of the casing
" :the low point of the cam [4-will come around ad-
" ‘jacent the end 18e of the lever {8 and at the same
/time the high potnt of “the cam- will press against
75 the’ other end of the lever adjacent the nose lsn_

from the ribs 48 are other ribs 4T also running
‘axially thése ribs belng wider at the top.thap at 50

~ "the. boftom: . ‘The outside surface of the.cu be- .

tween the-ribs #5—47 is cut back to produce. pas~
sages 49 for the arc gases. 'I‘hese ~passages-while -

: adequate for passage of the are gases are narrow -
.- and compel

tife gases to pass in contact with the 55

“cool walls of the cup and casing so that Their

volume and temperature are reduced. in the pss-. - O

. sage, which is very deslrable In order that the

-grooves 80 are cut'in the top ‘edge of 't

gases. may. pass-out from the casing } serles of
e,caslng 80

beneath the cover §2. -cooperating with grooves

_ 91 cut th the outside wall in the top of the casing, -

- COVer,

_metal band 94 fits around the top portion of the

a:g running ina directlon parallel to the casln%
a :

~ To hold the cover and €8 together a ﬂa.ngedr Bﬁr
casing with the flange overlying the edge of the
“The arc gases may pass out of the casing.
through the passages 90 and 81 and exit there-
from by reason of-the fact that the securing band’,
84 does not close the ends -of these passages: . -

- In order to protect the bimetallie strip from .
the action of the &rc a bafile member 88 of insu- - -

7»01

- lating miaterial is seated in the bottom. psart of -

. the caslng adjacent the lower enq of the ,blme-

2
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tallic member and extends a suitable distance up
the side of the casing adjacent the bimetallic
member. It has been found that the deionizing
‘effect of the use of the fibre members about the

furthermore together with the-ventilation of ' the
casing -makes it possible for the applicant with
his new device to interrupt currents which here-

)

10 tofore it was impossible to interrupt with - any

device of equal size. In fact much larger devices

have been necessary to handle, continucusly the
currents which may be handled with ease by the
device just described. The‘importance of this will,

15 be apparent when it is remembered that'in a
. device to-be used‘in place of a fuse it is necessary

to interrupt often very high current values suich

as result when a short circuit occurs. .

" 'Thus a device to be successful in this field of’

"20 use must be capable of -interrupting. repeatedly
high short circuit. currents and to quickly extin-
guish an arc in order to preserve the condition

- of the contacts. oo .
. Many modifications within the scope of my in-

26 vention will occur to those skilled in the art and
therefore I do not limit myself to the exact form
of the embodiment shown, - - :

I claim: .- S
- 1. In an electric switch, a rotatable switch op-

30 erating cover, switch mechanism, contacts oper-

- ated by sald cover and mechanism, means to pre--
vent - holding said contacts closed manuslly on
overload, thermally responsive means to operate
sald switch on overload, and .a casing in which

35 said parts are contained and are movable, said

casing -having  substantially the size ‘and shape

‘of & econventional screw type fuse plig and having
bassages froni the interior to the exterior of the
-casing adjacent to said cover for exit of arc gases.
40 2. In an electric switch, a rotatable switch op-
“erating cover, switch mechaiism, contacts oper-'
ated by said cover and ;
vent holding said contacts closed manually on
.overload, thermally tesponsive means to operate
45 sald switch on overload, and s casing in which
" -sald parts are contained -and ‘are’ movable, said
casing having ‘substantially the size and shape
'of a conventiona] screw type fuse plug and hav-

- "

* ing passages in its rim beneath sald cover con-

ducting arc’ gases from the casing.

- 50 necting with grooves in its outer surface for con=

' 3. In an electric switch, a TFotatable switch op- -

erating cover, switch mechanism, contacts oper-
ated by said cover and mechanism, means to pre-

. overldad, the'rmb,}}ly’ responsive- means to operate
. Sald switch on overload, and ‘a ¢asing in which
said parts are. contained and are movable; said
casing having substantially the size and shape of
a conventional screw. type fuse plug, a ring mem-
ber for holding said cover to said-casing; said

60

-casing havihg passages from the interior of ‘the

casing adjacent said ring for exit of arc gases.

65 Switoh mechanism; contacts operated by . said

- cover ‘and mechanism, means to-prevent holding |
said contacts closed manually on'overload, ther-.

mally responsive means for operating.said switeh.
on overload, a casing having substantially the size

70
&nd having venting passages for the arc gases,
and a plurality of rings of magnetic material for
arc-quenching, sald venting passages extending
‘from said rings to the exterior of said casing.

76 5. In an electric, switch, a rotatable cover,

switch, contacts 18 and 19 together with the.use -
of the arc extinguishing rings 36, 80 and 86 and .

mechanism, means to pre- -

4. In an. electric’ switch, a rotatable cover, -

and shape of a conventiorial screw type fuse plug .

switch mechanism, contacts operated by said
cover and mechanism, means to prevent holding
. said contacts closed manually on overload, ther-
" mally responsive means for operating said switch
on overload, a casing having substantially  the
' size and shape of a conventional screw type fuse
plug and -having’ venting passages. for the arc
“gases, and a plurality of rings of magnetic ma-

: 3

terial for arc-quenching, said venting passages -

.-extending from said rings to the exterior of said
casing, said contacts being surrounded by fibrous
- material over which an arc may pass and gen-
erate delonizing gases. - C

6..In ‘an électric. switch, a rotatable cover,

switch mechanism, contacts operated by sald

10

15

cover and mechanism, means to prevent holding °

~sald contacts closed manually on overload, ther-

- mally responsive means for operating said switeh

(4

on overload, a casing
.size and shape of a conventional screw type fuse

plug and having venting passages to the exteriot

having substantially the

20

~ for the arc gases, said contacts being surrounded .

'by fibrous material over which an arc may pass

. and generate deionizing gases. - I
7.In an electric switch, a rotatable cover,

switch. mecha, , - contacts operated’ by said

cover and mechanism, means to prevent holding.

. said

contaéts closed marnually on overload, ther-

5

on overload, s casing having substantially the
size and shape of a conventionsl screw type fuse

‘plug and having venting passages for the arc
gases; and a plurality -of rings of magnetic ma--

25,

mally responsive means for operating said switch. -

30

terial for arc-quenching, certain of said rings '

- having portions cut away from their peripheries
to afford passages for the movement of arc gases

the casing.” - L

"8, In a switch, & rotatable cover sﬁtéh mech- -

anism, contacts operated by .said cover-and
mechanhism, means to prevent Rolding said con~

sive means for operating said switch on overload, "
a casing for said switch, socket contacts oh said’
- casing for engaging sald device in a socket, a

~high resistance connecting member non-fusible

when traversed by short circuit currents and-

connecting one of said socket- members to said

thermally responsive means for limiting the cur-

Tent rise in said ‘device on short circuit condi-
“tlons. © - B

sald contacts closed manually on overload, ther-

mally:résponsive means for operating said switch’
on overload,” & casing having substantislly the:

. 9.In ‘an electric switch, a rotatable cover,

switch -mechanism, contacts “operated by said -

. cover and mechanism, means to prevent holding .

55 vent holding -said contaéts closed manually on .

35 -

Into said venting passages and to the outside of ‘

40

tacts closed during overload, thermally respon- |

- size and shape of a conventional screw type fuse
plug in which the contacts and switch mecha-

‘nism are contained and moved; said contacts be-
ing-surrounded -by fibrous material over which
-an arc may pass and generate deionizing gases.

10. In & circuit interrupter, a casing, a sta-
tionary contact positioned adjacent one end of

said casing,.a movable contact actuable into and-

-out of engagement with said stationary contact,
means providing ‘a vent from said_casing adja-

65

cent the end opposite said stationary contact, a . - -

member positioned within said casing ddjacent
the central portion thereof, the .outer-surface of
a large part-of sald member extending along the
inner surface.of said casing at a small distance
therefrom providing a narrow passage extend-

70-

ing from the contact-containing end to the other .

end of the casing, and the well of said passage

Yo

7.
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4

having a. large area of surface for cooling and
. delonizing the gases flowing therethrough. -

11. In & circuit interrupter, a . casing, arc ex-

tinguishing means comprising at.least one metal

* 5 plate fitted within said casing adjacent one end .

a,o7s,104

“and- bimetalhc element in the circuit so that,the
bimetallic element is caused ‘to bend upon the
occhrrence of predetermined current conditions,-
and means for causing the 'opening of said pair .
of contacts upon the bendmg of- said. bimetal]ic &

thereof for extinguishing the-arc resulting dur- . element.

ing circuit interruption, said arc extinguishing )
means having an opening extending there-"

through, means for interrupting a circuit in said -
10 opening, means providing a ventilating passage
between the outer edge of said plate and said .
casing, & member within said casing having its
outer surface extending along the inner surface
of said casing providing s narrow passage from

" 15 said ventilating passage. to said-end of the cas-.

ing with a large area of surface to cool and de-
ionize gases flowing therethrough g

: 12. In g circuit bréaker, a casing, stationary

- and movable switch contacts, means for causing

20 engagement and disengagement of said contacts,

means providing a vent from said casin«ar at an -

" end remote. from said contacts, ‘means within

said casing having .its-outer surface: extending -

along the inner surface of said casing providing:

95 a narrow passage from thie neighborhood of said
contacts to said vent means, said passage having .

* g large surface area for. cooling and deionizing
arc gases. . -

: 13. In. a circuit breaker, a casing, stationary
30 and movable switch contacts, means for causing
engagement and disengagement of said contacts, ‘-
}neans for guiding said movable contact ir its
‘movement, an insulating sleeve around said mov-

. able contact for keeping the arc from playing en . jnto said guiding ‘means,
.85 the sides of sgid movable contact and for keep-
es of sald contact in condition to :

ing the surf
slide freely over’ sald guide means.: .

' 14. In a circuif interrupter, a casing, ‘a sta-

tionary contact member mounted therein;a move

20 able contact member having a contdct tip on one’

end thereof, said movable contact member: be- -

ing slidable longitudinally to bring sHid contact
tip into and out of .butt engagement with said’
stationary contact member,a guide memberofin-
- 45 sulating material for said movable contact mem-
.ber, and means formed of insulating materigl ahd

. coyering the portion of ‘the sides of said movable -

. contact member which slides within said guide
. ‘member for preventing damage by the are or arc

" go products to the surfaces in sliding engagement,

and for  keeping said surfaces ‘in condition,to
. §lide freely. - - - Vo

17. In a circuit interrupter, a casing, 8 palr of
contacts\in said casing for opening and closing
the circuit, a bimetallic element extending lon--
_gitudinally along said casing; a heater strip ther- 10
" mally and . «electrically connected at one end to
one-end’ of sald bimetallic element, said heater

.. strip éxtending circumferentially around said !

casing, means for connecting said heater strip = - .
and bimetallic element in the circuit so that the 45
bimetallic element is caused to bend upon the.

- ocecurrence- of predetermined current conditions,’

and means for causing the opening of said pair: *-
of ‘contacts upon the bending of said bimetallic
element,. sald  bimetallic element being located - 20
within said casing and said heater: strip being’
- located around the outside of said casing. o
18. In & circuit bredker, a casing, stationary
and movable switch contacts, means for causing
" engagemient and disengagement of said contacts,
means for guiding said movable contact in. its
- movement, an insulating sleeve around said’ mov-
abie- contact for keeping the arc from piaying
on the sides of sald movable contact and for _
keeping the surfaces of<-said contact in condi- 30
tion to slide freely over said guide means, sald -
sleeve extending from immediately adjacent the
" contacting surface up tne sides of the contact; .
19. In_a circuit breaker, a..casing, stationary 36
and movable switch contacts, means for causing
engagement and disengagement of said contacts,
means for-guiding sald movable contact_in its.
. 'movement, an insuldting sleeve around: said mov- -
‘able contact for keeping the arc from playing 40
on the sides of .said movable contact and for., -
" keeping the surfaces ‘of $aid contact in condi-. -
tion to-slide freely over sald guide means, sald/
-sleeve -being carried by said movable contiet and.
‘extending from immediately adjacent the con- 45
tacting surface up the sides of the *contact into
_said guiding means.
. .20. In a, circuit bregker, a casingz stationary
~and fnovable switch contacts, means for causing -
engagement and" dlsengagement of sald~ con- 50
tacts;”means for guiding- said movable contact
'in its movement, an. insulatingsieeVe around said

15..In a circuit interrupier, a casing, & sta-, movable contact.for keeping the arc from-play-

tionary contact adjacent to one end thereof,;a

55 movable contact slidable into and out of engage-

‘ment with said stationary contact, guide means -

‘through which said movable contact_is slidable, .
- said guide means fitfing closely around said mov="-

able contact and Substantially> preventing the .

' g0 flow -of’ arc products between said movable con~
" taet and said guide means, means forming 8 pas-

ing on the sides of said-movsable cdnteact and for )
keeping 'the surfaces of said contact in condi- 55
- tion to slide freely over. _sald -guide means; said" '
sleeve ‘being carried by said movable contact..
21, In & circult interrupter,’a casing, a sta- .
tionary contgct’ -member mounted therein, ‘&

. movable contact member having ‘a contact. tip’ 60 -

.oh one end thereof, said movable contact mem-

" sage at one or more points around the outér.pe- ( per beifig slidable longitudinally to’ bring safd

riphery of said guide means to permitithe flow
‘of ar¢ products from. adjacent ssid stationary’

ﬁ5 contact to the other end oi’ sald casing, dnd.
’ means at said othef end therédf to:vent said arc.
© rial and covering. the portion of the sides-of” sa!d‘

products to the outside of said casing; .-
16, In & circuit intertupter, a casing -9 pair
of contacts ‘in saidcasing for opening and clos-

70 ing the circult, a bimetallic- element extending

Iongitudinally along. said casing, a heater strip
thermally and electrically connected at one-end

to one end of said bimetallicelément, said heater
__strip. extending - circumferentially - around. said. -
{3 casing, means for cophecting sald\ heater strip:j

v h._'

dontact tip into and out of butt engagement with -
said stationary contaét member, a guide member
-of insulsting ‘material for said> movable contaet 8
member, and means formed of insulating mate-y, .

. movable contact member which /siides within’
said guide member for preventing damage by the .
arc or are products to the st aces in"sliding ¢ en-' 70 ;
gagement gnd for keeping said surfages in_con-
“zditien to slide freely, said last-named means be-
ing carried by seid movable contact ESaE

e - 2 CHARLES H HODGKINS; 7.



