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This inivention relates to electric circuit break-
ers, and more particularly to circuit breakers
_ which automatically trip out on overload in the
electrical circuit, and which are manually reset

to close the circuit again. .

- 'The invention is an improvement over tha
shown in my United States patent application,

. Seria! No. 408,917, filed August 30, 1941, now
Patent No. 2,345,451, March 28, 1844, for Switch.
Among the. various objects of the invention
may be noted the provision of & thérmostatic cir-
cuit breaker: which is.positive in its action and
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not readily jarred into premature tripping; the

provision of a devioe of the class described which
has more positive and reliable switch-opening

15

movement greater ‘than that provided for by .

thermostatic movement per se; the provision of
an arrangement of the thermal element such that
during its actuation frictional drag is minimized
and the uniformity-of operation therefore im-
proved; the provision of means for shunting out
the thermal element if desired by the same con-
. trol handle which is used to reset the breaker
- and without interfering with free movement of

the thermal element; and the provision of & cir-

cuit breaker of the class described which is com- -

- pact, foolproof and simple in its operation and

- economical to manufacture. Other objects will.

be in part obvious and
inafter. S : . .
The invention accordingly comprises the ele-

in part pointed out here-

ments and combinations of elements, features of

 construction, and arrangements of parts which
will be exemplified in the structures hereinafter
described, and the scope of the application of
which will be indicated in the following claims.
In the accompanying drawings, in which is
illustrated one of various possible embodiments
-of the invention, :
Fig. 1 is a top plan of the device;
Fig. 2 is a right end elevation of Fig. 1;
Fig. 3 is a bottom plan view of Fig. 1;
Fig. 4 is a section, on an enlarged scale, on
the line 4—4 in Fig. 1; S ‘
Pig. 5 is a section, on an enlarged scale, on the
line 5—5 in Fig. 1; ‘ ’
. Pg. 6 is a section, on the line 6—86 in Fig. 2
with the thermal element dotted;.
Pig. 7 is a section, on the line T—T7 in Fig. 2;
PFig. 8 is a section similar to Fig. 6 but with

Fig. 12 is an isometric view of the operating
handle mechanism. . '

Similar numbers indicate corresponding parts
throughout the several views of the drawings.

Circuit breakers are of many different types.

_'The present invention is concerned with thermal-

type circuit breakers which utilize a thermal ele-
ment both to open the circuit and to release
associated mechanism.” Circuit breakers, in gen-
eral, utilize either creep-acting thermal elements
alone, or such creep-acting elements in conjunc-

.tion with other apparatus to render the device

snap-acting. Such structures have disadvan-
tages for many purposes.

If such & circuit bresker is operating under
ug:fsitions near its tripping point, the contact
pressure exerted by the thermal element, or its
position in relation to the detent which it may
be controlling, may be so-critical that a slight .
jar will often prematurely trip it. Also, in some
types of thermal circuit breakers the thermal ele-

. ment is so arranged that during its actuation, it
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drags against other parts with considerable frie-
tion, which results in non-uniformity of opera-
tion. = -

According to the present invention a circuit

- breaker is provided which is positive in its ac-

tion, is not readily jarred info premature trip-
ping, can be easily adjusted, opens the electrical
contacts in a minimum of time, and with ample

.opening to interrupt the arcs encountered in the
" eircult for which the circuit breaker is designed,

- and which is so arranged in relationship of its

40

the thermal element shown in full and the heater -

dotted;. . :

Fig. 9 is a view similar to Fig. 4 but showing
the device in another position; . ,

Fig. 10 is a view similar to Figs. 4 and 9 but
with the device in a different position;

Fig. 11 is a view similar to Figs. 4, 9 and 10
) mshowmg the device in still another position;

60

parts that the thermal element presents no

‘hindering friction against any moving part.

The thermal element employed is an inherently
snap-acting thermostatic member, plate or dise.
Up to the point of tripping, this snap-acting ele-.
ment does not move, and hence maintains a posi-

.tive latching action in conjunction with the de-

tent which it releases, and hence is not readily
jarred from its detent position. In addition,
when the snap-acting element does snap, it clears
the moving parts. completely and the device is
therefore free of the disadvantages encountered .
where the friction above referred to is present.

‘Also, the pressure exerted by other moving parts

in the circuit breaker has but little effect upon
the calibration of the circuit breaker of the

.present invention. .

. In some types of circuit breakers it is necessary
to incorporate what is called a shorting or shunt-
ing bar so that in an emergency the circuit ‘may

‘be closed to give a temporary control over the

circuit in spite of the fact that the circuit is un-
der overload conditions. In certain of these cir-
cuit breakers the manner in which this is accom-
plished is to cause the thermal element itself to
act as a shunt bar. This may give trouble since.
the overload conditions are then apt to overheat
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-and change the calibration of the thermal ele-

ment and hence of the circuit breaker. In this
invention the shunt bar is used in such a way
that it completely shunts out the thermal element
and little, if any, current passes. through the
thermal element when the shorting bar is used.
In addition, this actuation of the shorting bar,
.while being accomplished by the  same control
. handle which is used to reset the breaker, is so
-arranged as to have no resiraining effect on the
thermal element, which is at all times free to
| omove.

Referring now to the dra,wings, numerel { in-
dicates & frame or base made of an electrical in~
sulating material such as & molded synthetic resin
of the “Bakelite” type. The base { is constructed
of two parts 8 and 8. Molded into this base are
grooved abutments, ete. Nustrated generally at 7
{(Fig. 6) tending to hold the varlous parts in
alignment. Extending from the base are upright
partitions 9 which form & channel #{.in which
the boal or cam member (3 rides. Pegs 15 are in-
gerted Armly and immovably in the base and serve
as enchors for ends of the springs 7. The other
ends of the springs {7 are respectively attached
te the stirrup 10,
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ing contact material such as, for example, silver -
or silver alloys or any other proper electrical con-
ducting material. Bar §{ has two holes §3 there-
in, which holes receive the extensions 4f of the
slide 21 to guide the shorting bar. The shunt
bar 5{ is shown mounted in position on the base
with the extensions é{ passing through the holes
53 (see Figs. 6 and 9). A spring 55 rests in a
properly provided groove 57 molded in the base
. A metallic tube 59 serves to guide the spring
and provide & mounting for it. Spring 35 is of
such length as to keep the shorting bar §f pressed
away from the end of the base and toward the
center of the basein g non-contact-making posi-
tion. .
Referring again to Figs. 4 and 8, a snap-aciing
bimetallic disc 6! is shown threadably mounted
by means of hub 28 on the post 25. The hub 29

. is provided with the proper abutments and shoul- |

20

ders in the usual way so that disc §{ is relatively
free to rotate thereon. Thus by turning the disc
hub 28 on the threaded hub 27, the position of

 dise 84 is changed relative to the base 8. By this

25

The construction of the slidable boat 13 is il-

lustrated particularly by Fig. 12. The boat is, as
Indicated, of two main portions, the slide 24 and
the frame 238. 'These are formed of thin sheet
metal with sufficient rigidity to keep their shape.
In addition to these two main parts there is a
third part, the dise post indicated generally at
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26. This post 28 is formed of steel or some other .

such metal. It has a threaded hub 27 which
threads into the disc hub 28 (see Fig. 4), and a
circular base portion 8f. Two pins 83 project
from dismetrically opposite points on the circular
portion 80 and ere slidably engaged in the cam
slots 85 of the frame 23. Bent-over ears 37 on the
frame 28 serve to slidably hold- the slide 2¢ to

36

40

the freme 23, thus providing for a relative sliding °

between the frame 28 and slide 21.
is In & lengthwise direction. The slide 21 is pro-
vided with- an elongated center opening 389,
“through which the threaded hub 27 of the disc

This motion-

post 25 is allowed to extend freely when the beat :

- 15 aszembled.

8lide 2{ is also supplied with projecting ends
48, the purpose of which will subsequently be
described. The other end of slide 24 is provided
with 2 projection 43 to which the knob 45 is at-
tached. The knob may be held on by any. of the

customary means. The frame 23 hes at one end.

“notches 47 which serve to be engaged by the stir-

rup {9, and thus guide the stirrup in position on
the frame 28, fhe stirrup being kept in position
against the frame 23 by the springs 7.

Fig. 6 shows the boat mounted in the base {.
It will be observed that the stirrup {9 is engag-
ing the end of the frame 23 in notches 47 so that
when the knob 4§ is pressed fo slide the boat in+

. ward, the springs {7 provide a return bias.

. - The projecting pins 33 of the disc post 26 ex-
tend beyond the sides of the frame 23, and fit
slidably into vertical notches 48 which are molded
into the upright partitions 8. Thus, when the

80

-disc 84,

-end & heater 70.

_mingal 68, except through the heater 71.

means tempergture edjustment of the disc is
made. Contacts 83 are electrically weided on
or otherwise mounted and electrically
connected to the disc 66. )

- Referring now to Fig. 7, the terminal and sta-
tionary contact assembly is shown with the in-
ternsl heater. These are ag follows: One ter-
minal 65, comprising 3 strip of conducting metal
of the proper thickness snd slze to 8% in the
grooves 7 molded in the base, 1s shown pressed
into position. This terminal has 2 contact 67 on
its side facing the central portion of the circuit
breaker positioned to engage one of the disc con-
tacts 68. The other ierminal 69 is likewise
mounted on the base, and to it is attached at one
The other end of heater 7{ is
attached to o third metal support 78 which like-
wise engages the molded grooves in the base 6.
Support 13 is not in electrical contact with ter-
Support
78 carries on its inner surface a contact 78 which
is adapted to engage the other contact 68 on the
bimetallic disc 8§. In addition to these contacts,

-terminal 85 carries on it an additional stationary

contact 77 adapted to be engaged by one end of
the shunt bar 5i, and terminal §3 carries a sta-
tionary contact 79 which is adapted to be engaged
by the other end of the shunt bar 81.

It is to be understood that the heater element
76 may bé omitted in this case where the current
is great enough that the heating caused by its
passage through the disc 61 alone is great enough
{0 cause the thermostatic action of the disc. In

- general, the switcheg with lower current ratings

" boat 18 is pushed along the base, the disc carrier -

post 25 canhot move along with it, but must move
up and down in a direction perpendicular to the
base, as viewed in Fig. 1. This up-and-down

movement is caused by engagement of the pins 33 |

'in the cam slots 856 in the sides of the frame 23.
Referring now to Fig. 8, there is shown a shunt-
ing or shorting bar §f, which is made of conduct-

require the heater because & point is reached
where mechanical operation of & cross section
of the disc cannot be reduced to a small-enough
section to bring about the heating required in
view of the current avallable. It'is in such cases
that ' the. auxiliary heater is used because. its
cross section is independent of any mechanical
strength requirements. Its cross gection may be
made whatever is necessary to bring about the
heating desired.

Referring to Fig. 5, there is shown a post button

- 81 having a threaded portion 83 and a projecting
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stem 85. This post button screws into the base
portion 5 (see also Fig. 3), which has a hole 87

- threaded for that purpose. Projecting stem 85
slidably fits into the’hole. 89 which is provided

centrally in the disc post 26. This stem portion
85 and the notches 49 serve as the bearings on
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which the post 25 rides up and down when the
boat 13 moves back and forth in the base. It
will He observed that a molded portion (see Pig.
‘6) serves to engage the extending ears 93 of the
disc 6, ad thus maintain the respective contacts
in alignment. :

It will be observed that as the boat 13 moves
along the base in its channel {i, the disc post 2%
rides up and down in a .direction perpendicular
to the plane of motion of the boat 13. As the
disc post 25 does this, it carries up and down with
it the snap-acting bimetallic disc §1. Thus the
contacts 83 are brought into engagement with the
stationary terminal contacts as the bost 13 slides
along the hase against the tensicn of the sprinzs
11, and vice versa. The operation of these mo-
tions is such that when the bhoat is moved by
means of the knob 45 along the base, the pins
33 are forced by the cam slots 35 in an upward
direction (as Figs. 6 and 8 are drawn) so-as io
bring the disc and its mating circuit-closing con-
tacts into engagement with the stationary con-
tacts 87 and 15. ‘When the disc contacts 63
reach the stationary contacts 671 and 18 the mo-
‘tion of the perimeter of the disc is stopped, bui
further motion of the slide forces the center of

the disc still farther upward, thus putting pres-

. sure on the cold disc which is resisted by the
spring characteristic of the disc itself. When
the boat is pushed further along, the pins 33 ride
up over the curved detent parts 8% of the cam
slots 35. To make the pins ride up over the
detent parts 95 against the pressure of cold disc
61, an additional force is required. Consequently
when theé pins drop down behind the detent parts
95, the spiing pressure of disc 81 serves to hold
the boat in position against the tension of springs
{7, as 10ng as the pressure is maintained against
the pins by the cold disc 61. The ends 87 of the

slots 35 back of each detent part 85 are pref-

erably thus a little longer than actually required,
to make sure that the pins 33 will drop down.

Assuming that the parts are in this position,
we will see that there is an electrical circuit
through the terminal 85, contact 67, the corre-
" sponding contact §3 of the disc, disc 61, the other

disc contact 63, the stationary contact 18, heater
" Tt and terminal 69. '

The overload tripping operation of the devies
on overload conditions is as follows:

When the device is subjected to the overload
current which it -is designed to interrupt, the
heater 71 heats up as does the disc §¢ (since it
is subjected to the current also). After a pre-
determined given interval of time, the heat gen-
erated" is suffieient to cause the disc {0 $nap io
its othier (hot) position of concavity. This mo-
tion of the disc in its snap opens the contgcts and
also serves to release the pressure: of the pins 33
against the detent 98, and the biasing springs 17
are now free to pull the boat 13 back intc its
original position. This motion of the boat i3
‘causes the cam slots 35 to draw-the hot disc 61
away. from the stationary contacts 81 and 75.
It will be observed that if the knob and boat are
held in the circuit-closing position, the motion of
the disc snaps the contacts 63 away from con-
tacts 61 and 15, thus opening the circuit. - The
automatic movement of the disc caused by the
boat {3 and its cam action is large compared to
the motion obtained from the thermal movement
of the disc alone and gives the breaker additional
circuit-interrupting capacity. . In addition, this
movement caused by the cam action is sufficiently
large so that when the disc cools and snaps back
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3
to its original cold position, the contacts 83 do
not make contact with the:stationary contacts
€7 and 15 mounted on terminals 85 and 69. Thus,
with the disc in its ccld position, and until reset,
the circuit is maintained in an open position.

It will accordingly be observed that the open-
ing of the circuit is caused by a combination of
the motion of the disc and-the motion of the
boat. Also, that the motion of the disc glone
is sufficient to open the circuit, end the device
is thus irip-free of the handle when the latter
is in its normal circuit-closed position. That is,

-pushing in the handle while the disc is snspped

te hot position will not re-close the cireuit .
through the disec.

The purpose and operation of the shorting bar
is as follows: ,

It sometimes happens that in an emergenc
it is necessary o prevsnt the circuis brecker frov
interrupting the circuis, or else to quickly rve-
close the circuit if the circuit breslker has opened
it. To this end the shunting bar #! is provided.
By referring to Fig. 12, it will be seen that the
slide 2{ can move relative $o the frame 23. Con-
sequently inward pressure on the knob 45 will
cause the slide 2! to siide in a Jittle further.
This further sliding action results in the end
of the slide 2{ striking the shunt bar 51 as shown
in Figs. 9 and 11, and forcing the bar 5! into en-
gagement with the stationary contact 1T and 79.
Consequently this further forward motion of the
slide 21 will enable the circuit to be closed, re-
gardless of the position of the disc (see Figs. 9
and 11; Fig, 9 illustrates the condition where
the disc is in its cold position and Pig. 11 where
the disc is in its hot position).

Prom the above it will be understood that this
further forward motion of the slide 2i will en-
able the circuit to be closed, regardless of the
position of the disc, and likewise that this in no
way interferes with the operation of the disc. It
will be observed that the shunting bar 5t efiec-
tively shunts out the heater 11 and the disc 61,

" so that neither is injured by the overload cur~
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rent. When the pressure on knob, 43 is relieved,
the spring 58§ forces the shorting bar away from
the contacts 17 and 19, thus opening the shunt-
ing eircuit.

An important factor of this construction is that
by allowing relative movement between the slide
21 and the frame 23, the spring 55 can be made
fairly light and still be strong enough to force
the slide 2¢ back, and hence opern the shuni bar
circuit. It has been found that if the dise §!
is in its cold circuit-closed position there is con-
siderable pressure exerted against the frame %2,
If frame 23 and slide 2{ were all of one piece,
the whole of said piece would have to be moved
inward to close the shorting bar. The friction
caused by the disc pressure against the frame 23
and the frame against the base would be suffi-
cient fo hold the shorting bar closed, even if the
knob 45 were released, unless a very strong spring
55 were used. As a practical matter, it is found
that the spring §5 would have to be so strong
as to make it gifficult, if not impossible, to fit
it into the small space required by efficient de- -
sign of a circuit breaker of this type. Also, the
use of such a strong spring would make it very
difficult to close the shorting bar. By the pres-
ent construction a light spring is allowed to work
against the freely-moving slide 21 to open the
shorting bar. Also, the lost-motion between
prongs 41 and bar 5i avoids a large initial de-
flection.in the spring 35 such as would be nec-
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essary if the bar 5i partook of the full stroke of
2i. ‘This is further conducive to & short spring.
From the above it is clear that the present
circuit bresker is the type which utilizes a ther-
mal means to initiate the mechanical motion,
‘said mechanical motion further moving the
thermal element. The motion of the thermal
element per se will serve to open the circuit with
a snap action. This quick opening tends to
minimize burning of the contacts -by arcing.
Also, the disc when in its hot position exerts no
pressure against the bost, and hence the boat
is free to be moved back by springs. {7. The
" use of a snap-acting thermal element thus mini-
‘mizes friction, since  such an element cccupies
‘either its hot or cold position, any intervening
‘position being of extremely short duration,
Referring to Figs. 1 and 3, through the holes
99 are passed rivets or bolts 181, which serve to
hold the two halves of the base together. Re-
ferring again to Figs. 6 and 7, just before the
two halves of the base are put together, nuts
102 are inseried in properly shaped hexagonal
recesses {05 in each half of the base, so that
when the two halves are put together nuts 163
_are held so that they cannot turn. Then the
‘frame {07 which serves to mount. the breaker

2 371,672

disc in position, means biasmg the cam in the re-
verse direction tending to Telease the follower
and draw it in g direction to move the disc away
from the overload contact, biasing action auto-
matically occurring when the tension is removed
from the disc by snapping of the disc to its hot
position. T
2. A circuit breaker comprising a frame part
carrying an overload contact and a shunting con-

% tact, a snap-acting thermostatic disc carrying a

mating contact for the overload contact, & car-
rier for said disc and movable for actuation to-
ward and away from said overload contact, the -
disc having a cold position concave toward the
contact and & hot position concave away from
the contact, & follower on the carrier, a cam co-
operating with the follcwer and shaped so that
upon one movement it drives the disc toward the
overlead contact g distance to bring together the
dise contact and the overload contact and to
tension said disc and locking the disc in tensioned
position, means biasing the cam in the reverse
direction tending to unlock the follower and draw
it in a direction to move the disc away from the
overload contact, biasing action occurring when

" the tension is removed from the disc by snapping

- on the proper panel is held firmly to the base ..

by means of screws i09 which engage the nuts
108.

To adjust the circuit breaker to the proper
rating, the button 8{ is unscrewed, thus giving
access to the disc hub. 27. This is turned (thus
changing the temperature adjustment of the disc)
until the disc snaps at the correct interval of
time, with the calibrating current flowing through
it. A drop of solder is then placed on the hub
to solder it 20 post:25, and thus to prevent it
from further turning and getting out of adjust-
ment.

While the thermostatic member 6{ is, accord-
ing to the present example, inherently stressed
to be concave toward the first contacts 16 and 77

when cold, and vice versa, it is clear that this:

relationship of conditions could be reversed with-

out changing the inventive principles. In other

words the second contacts 63 could be carried

from the first contacts upon cooling, the two

conditions of stability of the thermostatic member
. being reversed as regards temperature.

In view of the above, it will be seen that the
several objects of the invention are achieved and
other advantageous results attained.

As many changes could be made in the above
constructions without departing from the scope
of the invention, it is intended that all matter
contained in the above description or showh in
the accompanying drawings shall be interpreted
as {llustrative and not in a ‘imitmg sense.

I claim:

1. A circuit breaker comprising a frame part
carrying an overload contact, & snap-acting ther-
mostatic disc carrying a mating contact for the

overload contact, a carrier for said disc and mov- -
able for actuation toward and away from said -

overload contact, the disc having a cold position
concave toward the contact and a hot position
concave away from the contact, a follower on
the carrier, a cam movable with respect to the
freme and cooperating with the follower and
shaped so that upon one:movement it drives the
disc toward the overload contact a distance to
bring together the disc contact and the overload
contact and to tension said disc, the cam and the
tensioned disc cooperating to hold the tensioned

8@
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of the disc to its hot position, and manually op-
erable means having a lost-motion connection
with said cam to drive it against its bias, a shunt-
ing bar associated with said shunting contact, a
lost-motion between the manual means and the
cam gallowing the manual means to drive the
shunting bar into shunting positlon agamst the
shunting contact.

3. A circuit breaker comprising a frame part
carrying an overload contact and a shunting con-

‘tact, & snap-acting thermostatic disc carrying a

mating contact for the overload contact, a car-
rier for said disc and movsable for actuation to-
ward and away from said overload contact, the

. disc having a cold position concave toward the

46
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contact and a hot position concave away from
the contact, a follower on the carrier, a cam co-
operating with the follower and shaped so that
upon cne movement it drives the disc toward the
overload contact a distance to bring together the
dis¢ contact and the overload contact and to ten-
sion said disc and locking the disc in tensioned
position, means biasing the cam in the reverse
direction tending to unlock the follower and
draw it in a direction to move the disc away
from the overload contact, biasing action occur-
ring when the tension is removed from the dise
by snapping of the disc to its hot position, and
manually operable means having a lost-motion
connection with said cam to drive it against its
bias, a shunting bar associated with said shunting
contact;and also having a lost-motion connection
with said manually operable means, the lost-
motion between the bar and the manual means
being taken up during actuation of the follower
by the cam, thereafter lost-motion between the
mantal means and the cam allowing the manual
means to drive the shunting bar into shunt cir-
cuit against the shunting contact.

4. A circuit breaker comprising a frame carry-
ing a circuit coritact, a snap-acting thermostatic
member operating a mating circuit-closing con-
tact for said circuit contact, a carrier for said
thermostatic member movable for actuation to-
ward and away from said circuit contact, the
thermostatic member having a cold position con-
cave toward the circuit contact and a hot position

concave away from it, a follower on the carrier,

2 cam movable with respect to the frame and
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cooperating with the follower and shaped so that
upon one movement it drives the thermostatic
member toward the circuit contact a distance
to-bring together both of said contacts and to
tension said thermostatic member, the cam and
the tensioned thermostatic member cooperating
to hold the tensioned thermostatic member in
position, means biasing the cam in the reverse
direction tending to release the follower and per-
mit its movement in a direction to withdraw the
thermoestatic member from the circuit contact,
biasing action automatically occurring when the
tension is removed from the thermostatic mem-
ber by snapping of the thermosiatic member to
its hot position.

5. A circuit breaker comprising a frams carry-
ing a circult contact, 2 thermostatic member
carrving a meting circuit-closing contact for said
clreuit contact, a carrier for sald thermostadic
memper movable for achtuation of the thermo-
static member toward and away Irom said cir-
cult contact, the theimostatic member having &

10

g2
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cold position concave toward the circuit contact -

and a hot position concave away from it, a fol-
lower on the carmer, q cam movable with respect
to the frame and having a driving portion ter-
minated by a locking portion, said cam cooper-
ating with the follower so that upon cam move-
ment by means of said driving portion it first
drives the thermostatic member towards the cir-
cuit contact a distance to bring together both

25

5

rier for said thermostatic member movable for
actuation of the thermostatic member toward
and away from said circuit contact and simul-
taneously tensioning the thermostatic member,
the thermostatic member having a cold position
concave toward the circuit contact and & hot
position concave away from it, a follower on
the carrier, said slot cooperating with the fol-
lower so that upon initial movement the siop-
ing part of the slot drives the follower and ten-
sions the thermostatic member to bring together
both of said contacts gnd upon final movement
the locking notch locks the follower in view of
sald {ension, means bissing the cam in reverse
direction tending to unlock the follower ond to
withdraw the thermostatic membsr to contact
opening position, biasing sction automatically
pocurring when the tension is removed from the
thermostatic member by snapping of the sams
to its hot position.

8. A circuit presker comprising s frame form-
ing 2 straight-line guide, ¢ cam member sliding
in the gulde, said cam member having a sloping
slot therein terminated by g locking notch, means
biasing the cam member toward & starting-posi-
tion, & circuit contact on the frame, s snap-
acting thermostatic member operating & circuit-

_ closing contact for said circuit contact, & car-
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of said contacts and tension the thermostatic

member and then by said locking portion locks
the thermostatic member in g tensioned contaci-
closing position, means biasing the cam away
from its locking position but not strong enough
to unlock except upon movement of the thermo-
static member toward its hot position.

6. A circuit breasker comprising a frame car-
rying a circuit contact, a snap-acting thermo-

., static member carrying a mating circuit-closing

contact for said circuit contact, & carrier for
said thermostatic member movable for actuation
of the thermostatic member toward and away
from said eircuit contact, the thermostatic mem-
ber having & cold position concave toward the
circuit contact and a hot position concave away.
from it, a follower on the carrier, a cam mov-
gble with respect to the frame and having a
sloping portion terminated by a positively-hold-
ing notched portion, said cam cocperating with
the follower so that upon cam movement by
means of said sloping portion it first drives the
thermostatic member towards the circuit contact
a distance to bring together both of sajd con-
tacts and tension the thermostatic member and
then by means of said notched portion to lock
the thermostatic mémber in a tensioned contact-
closing position, means biasing the cam away
from its locking position vut not strong enough
to unlock except upon movement of the ther-
mostatic member toward its hot position, said
sloping and notched portions of the cam com-
_prising a slot cooperating with the follower in a
manner positively to draw the follower and the
supported thermostatic member in a contact-
opening direction. . )
7. A circuit breaker comprising a frame form-
ing a straight-line guide, & cam member sliding
in the guide, said cam member having a sloping
slot therein terminated by a locking notch, means
biasing the cam member toward a starting posi-
tion, a circuit contact on the frame, a snap-
acting thermostatic member operating a circuit-
. closing contact for said circult contact, a car-
. R
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rier for said thermostatic membker movable for
actuation of the thermostatic member toward

and away from said circult contact and simul-

taneously tensioning the thermostatic member,
the thermostatic member having a cold position
concave toward the circuif contact and a hot
position concave away from it, a follower on
the carrier, said slot cooperating with the fol- -
lower so that upon initial movement it drives
the follower and tensions the thermostatic mem-
ber to bring together both of said contacts and
upon final movement tc lock, means biasing the
cam in reverse direction tending to unlock the
follower and to withdraw the thermostatic mem-
ber to contact opening position, biasing action
automatically occurring when the tension is re-
moved from the thermostatic member by snap-
ping of the same to its hot position, manual
operating means for the cam member compris-
ing a slide having a lost motion witli respect
thereto, a shunt contact, & movable shunt bar
cooperable with the shunt contact, los; motion
of the slide with respsct o the cam member
upon menual operation exiasnding the slide with
respect to the cam member ¢o move the ghunt
par {0 engage the shunt contact regardicss of
the hot or cold condition of the thermosiatic
member and means higsing the shunt bar away
from the shunt contact and io take up sald lost
motion whenever the cem member is allowed to
move to its starting position.

9. A circuit breaker comprising a frame carry-
ing g circuit contact, & snap-acting thermostatic
member operating g mating circuit-closing con-
tact for said circuit contact, a carrier for said
thermostatic member, s guide for the carrier,
sald thermostatic member being movable for ac-
tuation toward and awsy from said circuit con-
tact, the thermostatic member having a cold posi-
tion concave toward the circuit contact and a hot
position concave away from it, a follower on the
carrier, a cam movable in respect to the frame
crosswise to said guide and having a driving por-
tion terminated by a positively-holding portion,
sald cam cooperating with the follower so that
upon movement it first drives the thermostatic
member towards the circuit contact a distance to
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bring together both of said contacts and then to
lock the thermostatic member in & tensioned con-
- tact closing position, the movement of the cam
during actuation being greater than that of the
carrier, and means biasing the cam away from
its locking position but not strong enough ‘to
unlock except upon movement of the thermo-
static member toward its hot position.

10. A circuit breaker comprising a frame part
carrying s first contact, an inherently snap-act-
ing thermostatic member carrying a second and

mating contact for the first contect, & carrier for
said thermostatic member movable for actuation
‘toward and away from said first contact, the
thermostatic member having at one temperature
inherent stresses therein which tend to move
~ parts of it carrying the second contact toward
the first contact and at ancther temperature
having inherent stresses which tend to move
said parts carrying the second contact away from
the first contact, a follower on the carrier, a cam
movable with respect to the frame and cooper-
ating with the follower and shaped so that upon
one movement it bodily drives the thermostatic
member toward the first contact a distance to
bring together the second contact and the first
contact and to apply stress to said thermostatic
member, the cam and the stressed thermostatic
member cooperating to hold the stressed disc in
position, means biasing the cam in the reverse
direction tending to release the follower and
draw it in a direction toc move the thermostatic
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12. A ecircuit breaker comprising & frame car-

rying s first contact and s shunting contact, an

inherently snap-acting thermostatic member
carrying a second contact for cooperation with
the first contact, & carrier for sald thermostatic
member -movable for actuation toward and away
from said first contact, the thermostatic member
having at one temperature a position in which
inherent stresses therein tend tor move paris of
it carrying the second contact toward the first
contact and at another temperature another po-
sition in which inherent stresses therein tend to
move sald parts carrying the second contact
away from the first contact, a idliower on the
carrier, a cam cooperating with the follower and
shaped so that upon one movement it bodily
drives the thermostatic member toward the first
contact a distance to bring together the second
confact and the first contact and to apply stress
to the thermostatic member while locking it in
stressed position, means biasing the cam in the
reverse direction tending to unlock the follower
and draw it in a direction to move the thermo-
static member bodily away from the first contact,
biasing action occurring when the stress is re-

.moved from the thermostatic member by the
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member bodily awsy from the first contact, bias- -

ing action automatically occurring when the
stresses are removed from the thermostatic mem-
ber by snapping of the thermostatic member to
its position away from the first contact. '

11. A circuit breaker comprising a frame part
carrying a first contact and a shunting contact,
an inherently snap-acting thermostatic member
carrying a second contact mating with the first
contact, a carrier for said thermostatic member
movable for actuation toward and away from said
first contact, the thermostatic member having s
position- at one temperature in which- inherent
stresses therein tend to move parts of it carrying
the second contact toward the first contact and
another at another temperature in which inher-
ent stresses therein tend to move said parts ‘car-
rying the second contact away from said first
contact, a follower on the carrier, a cam cooper-
ating with the follower and shaped so that upon
one movement it bodily drives the thermostatic
member toward the first contact a distance to
bring together the second contact and the first
contact and to apply stress to the thermostatic
member and locking the thermostatic member in
stressed position, means biasing the cam in the
reverse direction tending to unlock the follower
and draw it in g direction to move the thermo-
static member bodily away from the first contact,
biasing action automatically occurring when the
stress is removed from the thermostatic member
“ by its snapping to its position away from the first
contact, and manusglly operable means having a
lost-motion connection with said cam to drive it
against {ts bias, & shunting bar associated with
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- snapping of it to its position away from the first

contact, and manually operable rmeans having a
lost-motion connection with said cam to drive it
against its biss, a shunting bar associated with
said shunting contact, and also having a lost-
motion connection with said manually operable
means, the lost-motion between the bar and the
manual means being taken up during actuation
of the follower by the cam, thereafter lost-mo-
tion between the manual means and the cam
allowing the manual means to drive the shunting
bar intoe shunt circuit against the shunting
contact.

13. A circuit breaker comprising a frame car-
rying & circuit contact, a snap-acting thermo-
static member operating a mating circuit-closing
contact for said circuit contact, a carrier for said
thermostatic member movable for actuation to-
ward and away from said circuit contact, the
thermostatic member having two positions of sta-
bility due to its own inherent stresses, in one of -
which positions said contacts may be closed and
in the other opened, said positions of stability
being determined by temperature, said thermo-

- static member being movakble from one position
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in which the contacts are closed to another in
which they are opened, a follower on the carrier
for bodily moving the thermostatic member, a
cam movable with respect to the frame and coop-

_erating with the follower and shaped so that upon

one movement it drives the thermostatic member
toward the circuit contact to bring together both
of said contacts and to apply stress to said ther-
mostatic member, the cam and the stressed ther-
mostatic member cooperating to hold the ther-
mostatic metrber in contact-closed position,

' means biasing the cam in the reverse direction
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said shunting contacts, and a lost-motion be- -

tween the manual means and the cam allowing
the manual means to drive the shunting bar into
shunting position against the shunting contact.
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tending to release the follower and permit its
movement in a direction to withdraw the thermo-
static member from contact closing rosition, bias-
ing action automatically occurring when -the
stress is removed from the thermestatic member
by snapping of it to its position of stability
wherein the contacts are open. . i
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