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Patented June 30, 1931

UNITED STATES

1,812,343

'PATENT OFFICE

JOSEPH SACHS, OF WEST HARTFORD, CONNECTICUT

AUTOMATIC CIRCUIT BREAKER

Application fled January 16, 1820. Serial No. 332,924.

The general object of the invention is to
provide an automatic circuit breaker where-
in the automatic circuit breaking action takes
place entirely independently of the operat-

5 ing handle and wherein the said handle is
nevertheless automatically moved to its open-
circuit position whenever the circuit breaker
is automatically operated to break the cir-

~ cuit.- Thus after an automatic breaking of

10 the circuit it is only necessary to move the

handle in the regular way from its open-cir-
cuit position to its closed-circuit position in
order to re-establish the circuit. '

In accordance with the invention there is

15 provided an actuator which is adapted to be
‘manually controlled either directly or in-
directly and a normally operative mechani-
cal connection is provided between the actu-
ator and a movable contact member which
20 mechanical connection is automatically ren-
dered inoperative upon the attainment of
abnormal current conditions in order to per-
mit the contact member to move independ-
ently of the actuator to its open-circuit
25 sition. There is also provided a suita;g(l:
locking or restraining means normally hold-
ing the actuator in closed-circuit position,
this restraining means being additional to
the mechanical connection between the ac-
tuator and the contact. member. Upon
the release of the contact member for auto-
matic movement to open-eircuit position the
actunator is siibstantially simultaneously re-
leased from the restraining means and also
permitted to automatically move to its open-
circuit position, the mechanical connection

30
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between the two parts being thereupon auto-.

matically restored. It is then possible to re-
establish the circuit simply by moving the
actuator back to its closed-circuit position.
The invention is particularly applicable
té circuit breakers of the general type dis-
closed .in my copending applications for
- automatic  "circuit- breakers, Serial No.
5. 971,319, filed. April 21, 1928, and Serial No.
983,060, filed June 5, 1928, but it is not nec-
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" essarily so Jimited. .In the accompanying.

drawings I have shown two embodiments of
the invention, each similar in some respects
to the disclosure in the last aforesaid appli-

A "i:i

cation, but it will be understood that the
drawings are intended for illustrative pur-
g;)lses only and are not to be construed as de-

ing or limiting the scope of the invention,
the claims forming a part of this specifica- 58
tion being relied upon for that purpose.

Of the drawings:

Fig. 1 is a front view of a circuit breaker
embodying the invention, the said circuit
breaker being shown as enclosed in a cabinet 60
adapted to be protectively associated with an
electric meter.

Fig. 2 is a bottom view of the circuit break-
er shown in Fig. 1, the enclosing cabinet be-
ing shown in transverse section.

Fig. 3 is a side view partly in section along
the line 3—3 of Fig. 1. '

Fig. 4 is an enlarged vertical sectional view
taken along the line 4—4 of Fig. 5 and show-
ing the circuit breaker unit and a portion of 70
the base. .

Fig. 5 is a vertical sectional view taken
along the line 5—5 of Fig. 4.

Fig. 6 is transverse. ﬁorizontal sectional
view taken along the line 6—6 of Fig. 5. 78

Fig. 7 is a transverse sectional view taken

65

" along the line 7—7 of Fig.. 5.

Fig. 8 is a detail perspective view of a
part of the magnet mechanism. :

Fig. 9 is a vertical sectional view taken 80
along the line 9—9 of Fig. 4 and showing the
circuit breaker unit only, omitting the base.

Figs. 10 and 11 are views similar to Fig.
9 but showing the parts in different relative
positions.

Fig. 11A is an isometric view showing the

rincipal parts of the circuit breaker spaced
om each other so that their details ot con-
struction may more clearly appear.

Fig. 12 is a front view of a different em- 90
bodiment of the invention, the enclosing cov-
er being shown in section.

Fig. 13 is a side view of the parts shown

86

in Fig. 12, the enclosing cover being shown o5

in section.

Fig. 14 is-a vertical sectional view taken
along the line 14—14 of Fig. 13. |

Fig. 15 is a bottom view with the enclosing
casing shown in transverse section. : L

Fig. 16 is a view similar-to Fig. 13 but 100
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1?}mwing the parts in different relative posi-
ions. '

Fig. 17 is a fragmentary view similar to
Figs. 13 and 16 but showing the parts in a
still different position. _ .

Referring to the drawings, particularly
Figs. 1 to 11A thereof, it will be observed
that the main bedy of the cireuit breaker unit.
comprises two spaced side plates 1, 1 and
metallic cross members 2 and 3 connected at
their ends with the side plates by means of
nuts4,4. The said body of the circuit break-

. er unit is connected with a base 5 by means

15
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of screws 6, 6 extending through the members
2 and 3 and engaging metal plates 7 and 8

carried by the base. :

I provide a contact member which is mov-
ably mounted with respect to the body, pref-
eragly being mounted for pivotal movement.
As illustrated the contact member includes
two side plates 9, 9 which are pivotally
mounted upon a transverse rod 10 supported
at its ends by means of the side plates 1,1
of the body, the ends of the rod being re-
duced in- diameter and extending through
holes in the plates. The side plates 9, 9 are
spaced from the side plates 1, 1 by means of
washers 11, 11 and are spaced from each
other by means of bushings 12, 12 surround-
ing the rod 10. _

Suitable electric contacts are provided,
there preferably being two stationary con-
tacts carried by the body of the circuit break-
er and two movable contacts carried by the
contact member and adapted to be engaged
with and disengaged from the respective sta-’
tionary contacts. The details of the contacts

- may be widely varied but as illustrated the

two stationary contacts 18, 13 are carried re-
spectively by the two side plates 1, 1. Each
of the contacts 13 comprises a flat strip bent
as shown in Figs. 8, 5 and 11A and having
the contact face thereof located in a trans-
verse plane. . - _

Each contact strip is provided with an ear

- 18’ in a vertical plane and held in engage-

80

113

65

ment with the corresponding side plate 1 by
means of a bolt 14. The left hand contact
13 is electrically connected with the upper
transverse member 3. by means of a strip 15
held by the nuts at 4 and 14. The right hand
contact 13 is connected directly or indirectly

“with the lower transverse member 2 and the

details of the connection will be hereinafter
described. The movable electrical contacts
are shown at 16, 16, these contacts projecting
laterally from the side plates 9, 9 of the con-
tact member and being adapted to engage the
stationary contacts 13, 13 as shown in Fig.
5. I do not herein claim the specific con-
sttuction and relationship of the stationary
and movable contacts, as these details are dis-
closed and claimed in my copending applica-
tions for ‘automatic circuit breakers, Serial

No. 283,060 filed ‘June 5, 1998 and Serial No.
365,419 filed May 25, 1929.

Extending transversely between the two
side plates 9, 9 is an insulating bar 17 and
the two contacts 16, 16 are extended inward
as shown at 16” through suitable apertures
in the side plates so as to engage the bar
17 at the lower face thereof as shown in Figs.
4 and 5. The said contacts‘are held in place
by means of screws 18, 18. The entire con-
tact member is biased toward its upper open-
circuit position, and for this purpose I have
provided: coil springs 19, 19 surrounding the
washers 11, 11 and having their ends con-
nected respectively with the body and the con-
tact member. :

In accordance with the invention I provide
a movable member which I will term an
actuator, this member serving as the means
for moving or actuating the contact member
for normal switching purposes or to effect
closing of the circuit after automatic opening
thereof. This actuator is preferably mov-
able in fixed relationship with the contact
member during normal operation and when
the contact member is pivotally mounted as
shown and described the actuator is also piv-
otally movably mounted for movement about

“the same axis as the contact member.  As
‘shown the actuator is in the form of a plate

20 pivotally mounted on the bar 10 and be-
tween the bushings 12, 12 and. thereby held
against transverse movement. This actuator
is adapted to be operated in the manner to
be presently described. I provide an electro-
responsively controlled mechanical connec-
tion between the actuator and the contact

~member which connection is normally opera-

tive to enable the actuator to effect the move-
ment of the contact member to its closed-cir-
cuit or its open-circuit position for ordinar

switching purposes. The said connection is
automatically rendered inoperative in so far
as its holding function is concerned upon
the attainment of abnormal current condi-

70
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tions to permit the contact member to auto- -

‘matically move independently of the actuator

to its open-circuit position.” The abnormal
current conditions referred to are ordinarily

“those resulting from an overload or a short

circuit but the invention is not necessarily
so limited. -

.The electro-responsive control of the afore-
said mechanical connection may be effected
by ‘an electro-responsive means bodily mov-
able with the mechanical connection or by an
electro-responsive means separate from the
said connection and fixed against bodily
movement therewith or by two such means
acting in conjunction with each other. . The
invention is particularly applicable, however,
to a construction wherein the electro-respon-
sive means is mounted for bodily movement

115

120

with the contact member, or with the actua- .

tor, or with both. I prefer and have shown

127
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for this purpose an electro-responsive bi-
metallic thermal strip which is adapted to
be deflected by reason of the heating action
of excess current therein in accordance with
the well known action of such bi-metallic
strips. The bi-metallic strip is shown in the
drawing at 21 this strip being substantially
U-shaped and having the legs of the U con-
nected respectively with the movable contacts
16, 16. As illustrated the end portions of
the said legs are provided with holes through
which extend the aforesaid screws 18, 18, nuts
99, 22 engaging the said screws and serving
to clamp the strip 21 in place. It will be ob-
served that the strip 21 provides an elec-

trical connection between the two movable

- contacts 16, 16, thus, when the movable and

20

25

30

fixed contacts are in engagement, complet-
ing the circuit through the entire unit.

The said strip 21 is so shaped and posi-
tioned that it serves in and of itself as a latch
to hold the contact member and the actuator
20 in normally fixed relationship with each
other. For this purpose the slot 23 in the
strip 21 is made of such a length that it is
adapted to receive a reduced end portion of
the actuator 20. At normal temperatures the

strip. 21 serves to mechanically connect the.

contact member and the actuator 20, but when
the bi-metallic strip is heated by reason of

_ the passage of excess current therethrough it

4

45

is deflected upward and rearward so as to dis-
engage the actuator 20 and permit the contact
member to move under the influence of the
springs 19, 19 in the counter-clockwise di-
rection so as to separite the contacts 16, 16
from the contacts 13, 18 and thus break the
circuit. _

By reason of its normal mechanical con-
nection with the biased contact member the
actuator 20 is also normally biased for auto-
matic movement toward its open-circuit po-
sition, but there is provided a restraining
means which serves when the actuator is in
its closed-circuit position to prevent auto-

" matic movement thereof to open-circuit posi-

50
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tion, the said restraining means preferably
acting independently of the contact member.
Thus, when the restraining means is effective,
the actuator and the contact member are both
maintained in their closed-circuit positions
notwithstanding their bias to their open-
circuit positions. . o

The restraining means may be widely va-
ried in ¢onstruction so far as the broader as-

jects of the invention are concerned, but pref- -

erably "and as shown the said restraining
means comprises two links 24 and 25. These
two links are pivotally connected together at
96.and the link 24 is pivotally connected at
27 with an arm 28 connected with or formed
as a part of the actuator 20. The link 24 has
two similar parts at opposite sides of the link
25 and of the actuator 20. These parts are
separated from the actuator by means of

washers as shown. The other link 25 is
mounted for movement about a fixed axis at
99. When the actuator is in its closed-circuit
position as shown in Fig. 5 the two links 24

“and 25 occupy the position shown with the

pivotal axis at 26 below and at the right of a
straight line connecting the pivotal axes at
27 and 29. Movement of the links toward
the right is prevented by the engagement of
the link 24 with the sleeves 12,12, and thus
the two links 24 and 25 have a toggle rela-
tionship wherein they positively resist the
tendency of the actuator and contact mem-
ber to automatically move in the clockwise or
circuit opening direction. o

Provision is made whereby the electro-re-
sponsive means serves upon the passage of
excess current not only to release the contact
member for movement independently of the
actuator but also render the restraining
means ineffective so as to permit the actuator
to also move to its circuit-opening position.
The action of the electro-responsive means
upon the restraining means will depend up-
on the type of restraining means selected but
when the restraining means comprises tog-
gle links as shown I preferably provide
means which bias thesaid links for movement
out of their locking position, in this case up-
ward and forward. Tt will be apparent that
the links 24 and 25 are held in their toggle
relationship by reason of the pressure or
stress exerted thereon by the actuator which
pressure or stress is the result of the circuit-
opening bias of the contact member which is
transmitted to the actuator through the me-
chanical connection, in this case the thermal
strip 21. Obviously the pressure or stress
thus transmitted to the actuator must be
great enough to overcome the tendency of
the links to automatically move to unlocking
positions. As soon as the mechanical con-
nection becomes inoperative, that is, as soon
as the thermal strip disengages the actuator,
pressure or stress is no longer applied to the
toggle links and thereupon the links imme-
diately move out of their locking position,
thus permitting the actuator to move to its
open-circuit position.

An operating: member or handle is pro-
vided for operating the actuator and through
the actuator operating the contact member.
This handle may be variously mounted and
connected but when there are provided ‘tog-
gle links such as 24 and 25 the handle 1s
preferably connected directly with the lower
or outer toggle link 25. As 1llustrated there
is provided a transverse spindle 30 which is
mounted in bearing apertures in the twoside

plates 1, 1. The link 25 is rigidly mounted 12

upon the spindle 30 by means of a staple 25’

3 .
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and a handle 81 is operatively connected with -

the spindle 30 so as to be capable of moving
it in either direction. As already stated the
toggle links are biased for movement out of

130
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their locking position, and this result is ob-
tained by means of a spring 82 which tends
to move the spindle 80 and the link 25 in the
counter-clockwise direction. (See Figs. 1
and 2.) - g

As already stated Fig. 5 shows the circuit

breaker wi.h the parts 1n closed-circuit posi-
tion, the toggle links 24 and 25 serving as
restraining means to prevent the movement

of any of the parts to their open circuit posi-

tions. By means of the handle 31 the actu-

ator and the contact member can be moved, .

while remaining in fixed relationship to each

- other, to their open-circuit position as shown

15

in Fig.'9. It will be understood that during
such movement the strip 21 remains in en-
gagement with the actuator 20. Thus the
handle 31 can be used to operate the circuit

- breaker as a switch for ordinary switching

20

40

50

purposes. The contact member 1s positively -

moved in the clockwise circuit-closing direc-
tion by reason of the engagement of the
thermal strip 21 with the actuator 20, and the
said contact member is moved in the counter-
clockwise circuit-opening direction by the
springs 19, 19 acting under the control of the
actuator. Lo , -

The - counter-clockwise movement of the
contact member is limited by the spindle 80

as shown in Figs. 9 and 10. The transverse
-rod 83 extending between the side plates 9,

9 of the contact member prevents excessive
counter-clockwise movement of the actuator,
if the said movement is not otherwise limited.

As already pointed out the thermal strip
21 is so constructed and adjusted that upon
the passage of a turrent therethrough in ex-
cess of a predetermined dmount it will be de-
flected upward and rearward. When the
current in the strip exceeds the said prede-
termined amount the strip will disengage
the actuator 20, thus breaking the mechanical

‘connection between the actuator and the con-
“tact member. Assoon asthis mechanical con-

nection is broken.the contact member is im-
mediately turned in the counter-clockwise
direction under the action of the springs 19,
19 to the open-circuit position, the circuit
being thus broken in two places as already
described. .- , . : :

It will be understood that the automatic
movement of the contact member to open-cir-

.cuit position takes place entirely independ-

_ently of the actuator and will so take place

55

60
- - The parts'can assume the relative positions
_ shown.in Fig. 10 only when the handle 31
“4s held by external means. If notexternally.

&)

even though the actuator be positively held
in'its circuit-closing position as shown in
Fig. 10. Thus it is impossible for anyone to
revent the operation of the circuit breaker
y holding or fastening the handle in its
closed-circuit position. .

held, the handle and the actuator will imme-

'diately move to their. open-circuit positions:

1,812,843

as soon as the stress on the actuator 20 is re-‘
leased by reason of the disengagement of the

thermal strip 21 therefrom. As already

stated the toggle links are biased for move- .

ment out of their locking position and the

handle is also biased for movement to its

open-circuit position. Therefore, as soon as
the stress on the actuator 20 is removed, the
toggle links move out of their locking posi-
tion and the handle immediately starts to
move toward its open-circuit position carry-
ing the actuator with it. Thus, as the contact
member moves toward its open-circuit posi-
tion, the handle and the actuator move sub-

-stantially simultaneously toward their open-

circuit positions, the contact member being
only slightly in advance of them as indi-
cated in Fig. 11. The contact member will
reach its open-circuit position first but the
actuator and handle will reach their open-

circuit positions immediately thereafter and -

the mechanical connection between the actu-
ator and the contact member will be substan-
tially immediately restored by reason of the
re-engagement of the thermal strip 21 with
the actuator 20; When the circuit is broken
as the result of an ordinary overload the
thermal strip is deflected only far enough
to effect release and it very quickly cools suf-
ficiently to effect reengagement ; but when the
circuit is broken as the result of a short cir-
cuit the heating of the strip may be such as
to deflect it more than enough to effect release
and in-such a case an appreciable interval
of time may elapse before the strip cools suf-
ficiently to effect re-engagement. Thus the
normal relationship between the parts is auto-
matically restored and to close the circuit it
is only necessary to move the handle to its
closed-circuit position.

It will be clear that if the excess current
condition still prevails upon attempted re-

‘closure of the circuit the .bi-metallic strip

will act as set forth to cause the re-opening
of the circuit. . S
Preferably auxiliary contacts are associat-
ed with the before mentioned main contdcts
13 and 18. Connected with each of the main
stationary contact strips is an auxiliary re-
silient strip 34 carrying a small block 35 of-
carbon or other suitable contact material.

70

75

80
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105
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Each. of the contacts 16 is provided with an,

extension 36 carrying a small block 87 of
contact material similar to “the block 35.
When the main contacts. are in engagement
as shown in Fig. 5 the auxiliary contacts 35
and 37 are also in engagement the strip 34
being flexed as shown. When the contact
member is moved to separate the-main con-

‘tacts 13 and 16 the resilient strip 34 main-
" tains the contacts 35 and 37 in engagement -

for an instant after the separation of the
main contacts thus causing any arcing that

may oceur to take placebetween the auxiliary -

120
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dontacts rather than between the main con-
tacts.

It may be desirable to include in the cir-

cuit breaker unit not only an electro-respon-
sive thermal strip such as 21 but also a mag-
netically controlled means for mechanically
effecting the disengagement of the strip in-
dependently of the thermal action thereof.
The details of such a construction are pre-
sented in my said copending application Se-
rial No. 283,060 and a brief description here
will be sufficient. ' .
Extending transversely between the main
plates 1, 1 of the unit is a core 38 held in
place by means of screws 39, 89. Carried by
the reduced end portions of the core 38 are
cheek pieces 40 and 41. Surrounding the
core 38 is a coil 42 of relatively large wire,

only a few windings such as shown being re-:

quired. The wire constituting the coil 42
serves as the electrical connection between
the right hand contact 13 and the cross
member 2. One end of the wire is connected
with the said contact 13 by means of a ter-
minal member 43 as shown in Figs. 4 and 5,
and the other end of the wire is connected
directly with the connector 2.

Pivoted to the right hand cheek piece 41
is an armature 44 which is normally held in
its forward position by means of a spring
45 engaging the cheek piece 40. Pivotally
connected with the armature 44 is a plate 46
which extends between the cheek piece 40 and
the corresponding side plate 1. This plate 46
is shown in detail in Fig. 8. The plate 46
is slotted at 47 to receive the left hand por-
tion of the core 88 and the lower portion 48
thereof is offset to be positioned near the
center of the unit. “The said offset portion
48 carries an insulating member 49. The
meinber 49 is normally positioned in' close
proximity to the lower inner end of the ther-
mal strip 21 as clearly shown in Fig. 5.

The magnetic device as described is so
positioned as not to interfere in any way
with the manual operation of the device as
already described. Upon the passage of ex-
cess current the bi-metallic strip 21 tends to
act in the way already described to effect the
opening of the circuit. However, the mag-
net which has been described is in series with

'the thermal strip and is simultaneously en-

ergized tending to draw the armature 44

rearward, thus moving the plate 46 rearward.

and causing the member 49 to strike against
the thermal strip 21. The parts are so con-
structed and adjusted in relation to each
other that a moderate overload will cause the
strip 21 to deflect and thus permit the open-
ing of the circuit as described, the magnet
not being sufficienly energized to be effec-
tive. .However, in the case of an excessive
overload such as might be caused by a short
circnit the magnet will be instantly ener-
gized, thus instantly moving the strip 21

5

mechanically to cause it to be disengaged
from the actuator 20 and thus' permit the
opening of the circuit. In the case of an
excessive overload. the magnet would act
more quickly than the bi-metallic strip and
thus the circuit would be interrupted more
quickly than it would by means of the normal

‘action of the said strip. - -
The circuit breaker unit which I have de-

scribed may be used in association with any
desired parts and I do not limit myself to
any one use thereof. However, in order that

.one application of the invention may be

clearly understood I have shown the said unit
combined with other parts to form a house
entrance installation adapted to be directly
associated with an electric meter M.

The aforesaid plates 7 and 8 on the base
5 are provided with means such as the clamp
50 and the screw 51 for engagement with
electric conductor wires. In order that com-
plete provision may be made for the con-
nection and use of an electric meter I provide
on the base 5 in addition to the circuit breaker
unit a neutral conductor or strap 52 provided
with wire terminals 53 and 54, and I also pro-
vide a test switch 55 interposed between wire
terminals 56 and 57. In order to further
facilitate the testing of the meter suitable
contacts adapted for the attachment of in-
strument leads and by-pass connections are
provided at 58, 58.

One arrangement of electrical connection

70

76
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90

which may be used is shown by dot-and-dash

lines in Fig. 1. It will be apparent that the
circuit breaker unit is interposed between an
incoming service wire and the meter and thus
serves to protect not only the customer’s load
circuit but also the meter in case of any ex-
cess current conditions. - The circuit from the
meter extends through the test switch 55 and
this switch may therefore be utilized to dis-
connect the meter from the load wires for
testing in accordance with well understood
practice. Prior to the opening of the switch
55 a suitable by-pass may be connected to the
proper contacts 58, 58 in order that the cus-
tomer’s circuit may not be interrupted.

The base 5 and the parts carried thereby
may be enclosed in a protecting cabinet such
as the cabinet 59. This cabinet is or may be

_of substantially standard construction being’
rectangular in form and having an openable

front cover 60 adapted to be’sealed in closed
position to protect the interior parts. The
base 5 may be secured to the rear wall of the
cabinet by means of screws 61, 61. Prefer-
ably the upper end wall 62 of the cabinet is
provided with a suitable opening through
which the terminal chamber portion of the
meter M may project as shown so as to en-
tirely enclose the connections between the
meter and the service appliance within the
cabinet,

When a cabinet such as 59 is provided, the

105
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handle 31 may be mounted on the cabinet
independently of the circuit breaker unit and
may be detachably connected therewith. As
shown a bearing bracket 63 is riveted or
otherwise secured to the right hand side wall
64 of the cabinet and the said bracket and the
said side wall are formed with aligned bear-
ing apertures for the spindle portion 65 of
the handle. The before mentioned s ring 32
is located within the bracket 63. The inner
end of the spindle portion 65 detachably en-
gages the spindle 30 of the circuit breaker
unit. Asshown the portion 65 has a flattened
extension 65’ projecting into a slot in the
spindle 30. I do not herein claim the de-

- tachable mounting of the circuit breaker unit

20

26

30

35

40

45

in combination with the separable connection
with an independently mounted handle, as
these features are set forth and claimed in my
copending application for automatic circuit
breaker, Serial No. 279,391 filed May 21, 1928.
Carried by the side wall 64 is a stop 64’ for
limiting the movement of the handle 81.

+ From the foregoing description it will be

apparent that the handle 31 is accessible when -

the cover 60 is closed to render the partsinside
of the cabinet entirely inaccessible, By turn-
ing the handle 31 the customer can operate
the circuit breaker as before described to
open or close the circuit any time as desired.
However, the circuit breaker construction is
such that the operator cannot interfere with
the automatic opening thereof, the said auto-
matic opening taking place independently of
the handle 31. owever, upon automatic
opening of the circuit the handle 31 auto-
maticall
as already described.

In Figs. 12 to 17 I have shown another em.-
bodiment of the invention similar in many
respects to that shown in Figs. 1 to 11A. In
this construction, however, the magnetic de-
vice is omitted and there is no particular
adaptation of the circuit breaker for use with

.an electric meter,

The side plates 1*, 1* of the body are con-

- Dected by means of cross members 2* and 3,

50

55

“with wire terminals 50* and 51=,

these cross members being connected by
means of screws 62, 6* with conducting plates
7, 8% secured to the rear base 5. The said
plates 7* and 8* are provided respectively
The side
plates of the pivoted contact member are
shown at 9%, 9*, these being pivotally mount-
ed on a transverse rod 10 extending  be-

tween the body side plates 1¢, 13, The plates

9, 9* are spaced from the plates 1%, 1* by
meansof washers 11*, 11% and are spaced from
each other by means of bushings 12s, 19s,
The ¢ontact member is biased to its open-
circuit position by means of springs 19, 192

- surrounding the washers 11%, 112,

65

. The stationary and movable contacts are
similar to those already described in connec-

tion with Figs. 1 to 11A although the rela-

moves to its open-circuit position

1,812,843

tive arrangement is somewhat different. As
clearly shown in Fig. 13 the main contacts
13* and 16 at each side are so arranged that
the contact member with the contacts there-
on is moved in the clockwise direction to sep-
arate the contacts instead of being movable
in the counter-clockwise direction. The left
hand stationary contact is connected with the

cross member 2% and thus with the terminal -

50* by means of a strap 15* formed integral-
ly with the cross member, and the right and
stationary contact 18* is connected with the
cross member 3* and thus with the terminal
51* by means of & strap 43* formed integrally
with the cross member. The contacts 16,
16° are connected with a transverse insulatin

‘member 17* and with the ends of a U-shap.

bi-metallic strip 21* by means of screws 18¢,
18*. An actuator 20* is provided which is
similar to the actuator 20 and which is sim-
ilarly mounted upon the transverse rod 10°.
The bi-metallic strip 21* normally en ages
the actuator 20¢ anc{) functions ‘similarly to
the bi-metallic strip 21 already described, ex-
cept that a separate hole is provided therein
for receiving the actuator. ‘
Carried by the side plates 1%, 1° is a trans-
verse bearing member 30* on which is pivot-
ally mounted a handle 31°, this handle being
spaced from the side plates by means of
suitable bushings. A spring 3%* surrounds
one of the said bushings and tends to move
the handle to its lower open-circuit position
as shown in Fig. 16. The action of the spring
32* is augmented by the weight of the handle.
The actuator 20* has an arm 28* and a link
24* is interposed between the arm 28 and an

~inward extension 25* of the handle, the piv-

otal connections being indicated at 26* and
27* respectively. _

When all of the parts are in their circuit-
closing positions as shown in Fig. 13 the link
24* and the extension 25* of the handle serve
as toggle links which prevent automatic

movement of the handle and contact member -

from their circuit-closing to their circuit-
opening positions, the action being similar to
that described in connection with the other
construction. By reference to Fig. 13 it will
be observed that the pivotal axis at 26* is be-
low a line connecting the pivotal axes at 27

.and 29*. The links therefore tend to move .

in a downward direction and this tendency
is overcome by means. of a tail piece 24’
formed on the link 24* and engaging the cor-
responding bushing 122, : |
The contact. member may be moved by the
handle 31* in either direction for ordinary
switching purposes, Fig, 13 showing the parts
in circuit-closing position and Fig. 16 show-
ing them in circuit-opening position. It will
be observed that the contact member is posi-
tively-moved in the counter-clockwise circuit.
closing direction by" reason of the en e-
ment of the thermal strip 21* with the actu-
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ator 20, and that it is moved in the clock-
wise circuit-opening direction by the springs
197, 19* acting under the control of the actu-
ator. Clockwise movement of the contact
member is limited by the bushings on the
bearing member 80* as shown in Figs. 16 and
17. The transverse rod 33" extending be-
tween the side plates 92, 9* prevents excessive
clockwise movement of the actuator 20°.

~ Upon the passage of excess current the bi-
metallic strip 21% is automatically disen-
gaged from the actuator 20* and the contact
member then automatically moves to its
open-circuit position under the influence of
the springs 192, 19*. It will be understood
that this automatic movement takes place
independently of the actuator so that the
holding of the handle and the actuator in
closed-circuit position as shown in Fig. 17
will not interfere with the automatic open-
ing. If the handle is not held in its closed-
circuit position the handle and the actuator
will immediately move to their open-circuit
positions as soon as the pressure on the ac-
tuator 20° is released by reason of the dis

engagement of the thermal strip 21° there- -

from. The toggle links, that is, the link 24*
and the handle extension 25, are biased for
movement out of their locking positions by
means of the spring 32* and therefore as
soon as the pressure on the actuator 20* is

‘removed the toggle links move cut of their

locking position and the handle immediately
starts to move toward. its open-circuit posi-
tion ‘carrying the actuator with it. Thus,

‘as the contact member moves toward -its

open-circuit position, the handle and the
actuator move substantially simultaneously
toward their open-circuit positions. The
contact member will reach its open position
first but the actuator and handle follow
closely thereafter, the mechanical connec-
tion between the actuator and the contact
member being immediately restored by
reason of the re-engagement of the thermal

‘strip 21* with the actuator 20~

As shown the circuit breaker is enclosed in
a casing 59> which is held in engagement
with the base 5* by means of screws 66, 66.
The casing 59* has an opening 67 in the front
thereof through which the handle 31* pro-
jects. ‘As shown the handle 31 is provided
with an enlarged hub 68 cylindrical in out-
line and substantially closing the opening
67 in the casing. ' -

It will be observed that one of the prin-
cipal differences between the construction
shown in Figs. 1 to 11A and that shown in
Figs. 12 to 17 is that in the former the link-
age is arranged so that the contact member
and the handle turn in the same direction
whereas in the latter the linkage is so ar-
ranged that the contact member and the
handle turn in opposite directions.

7

What I claim is:

1. An automatic circuit breaker compris-
ing in combination, a movable actuator, a
movable contact member biased independent-
ly of the actuator toward its open-circuit
position and releasably connectible with the
actuator so as to be. normally controlled
thereby for movement to its closed-circuit or
its open-circuit position, a restraining means
acting independently of the contact member
and normally serving to prevent movement
of the actuator from its closed-cireunit posi-
tion as the result of the circuit-opening bias
of the contact member, an electro-responsive
means serving upon the attainment of abnor-
mal current conditions to release the con-
tact member from the actuator for independ-
ent automatic circuit-opening movement and
also serving to substantially simultaneously
cause the release of the actuator from the

control of the said restraining means, and

means acting automatically upon the said
release of the actuator to move 1t to its open-
circuit position corresponding to the open-
circuit position of the contact member.

9. An automatic circuit breaker compris-
ing in combination, a movable actuator, a
movable contact member biased independent-
ly of the actuator toward its open-circuit
position, an electro-responsively controlled
mechanical connection between the actuator
and the contact member normally enabling
the former to effect the movement of the lat-
ter to its closed-circuit or its open-circuit
position, the said mechanical connection be-
ing automatically rendered inoperative upon
the attainment of abnormal current condi-
tions so as to thereupon release the contact
member for independent automatic circuit-
opening movement, a restraining means sep-
arate from the aforesaid mechanical connec-
tion and normally effective to prevent auto-
matic movement of the actuator from its
closed-circuit position, the said restraining
means being effective so long as the said
mechanical connection is operative to main-
tain the contact member in closed-circuit
position and becoming ineffective when the
mechanical connection is rendered inopera-
tive for the said purpose, and means acting
automatically to move the actuator to its
open-circuit positibn when the restraining

.means becomes iheffective.

3. An automatic circuit ‘breaker as set
forth in claim 2, wherein the restraining
means is normally rendered effective as the
result of the stress transmitted from the
contact member to the actuator through the
said mechanical connection and automati-
cally becomes ineffective upon the diminu-
tion of absence of such stress resulting from
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4. An automatic cjrcuit breaker compris-
ing in combination, an operating member
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movable to closed-circuit and open-circuit
positions and biased toward the latter, an

actuator movable relatively to the operating
member, a movable contact member biased

independently -of the actuator toward its
open-circuit:. position -and releasably con-
nectible with the actuator so as to be normal-
ly movable thereby, means associated with
the operating. member and the actuator nor-
mally enabling the former to effect the move-

ment of both the actuator and the contact .

member to their closed-circuit or their open-
circuit positions, the said means also nor-
mally serving as a restraining means to

revent movement of the operating mem-

r and actuator from their closed-circuit
positions as the result of the circuit-opening
bias of the operating member and the con-
tact member, and an electro-responsive means
serving upon the attainment of abnormal
current conditions to cause the release of the

contact member from the actuator for in-

dependent automatic circuit-opening move-
ment and also serving to substantially simul-
taneously cause the release of the operating
member and the actuator from the control
of the said restraining means and to thus

permit them to automatically move to their

open-circuit positions.

5. An automatic circuit breaker as set
forth in claim 4, wherein the means asso-
ciated with the operating member and the
actuator consists of toggle links which act
as a restraining means when in their toggle
relationship, and wherein the said toggle re-
lationship is' broken upon the electro-re-
sponsive release of the contact member from
the actuator.

6. An automatic circuit breaker compris-
ing in combination, a movable operating
member, a movable actuator, a movable con-
tact member biased independently of the
actuator toward its open-circuit position, an
electro-responsively controlled “mechanical
connection between the actuator and the con-

tact member normally enabling the former
to effect the movement of the latter to its:

closed-circuit or its open-circuit position, the
said connection being automatically rendered
moperative upon the passage of excess cur-

" rent so as to thereupon release thecontact

55
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member for independent automatic circuit-
opening movement, toggle links operatively.
connecting the operating member and the

actuator and serving when in their toggle
relationship to. prevent automatic movement
thereof from their closed-cireuit positions,
the said links being normally held in their
said toggle relationship as the result of stress
transmitted from the contact member to the

~actuator through the said mechanical con-

nection, and means for breaking the said tog-

gle relationship and moving the operating-

‘member and actuator to their open-circuit

5 positions upon the diminutien or absence of

1,812,843

the aforesaid stress 'resultin from the re-

lease of the contact member from the actua-

tor. :

7. The combination in an automatic circuit
breaker, of a movable actuator and a mov-
able contact member normally releasably con-
nected together for movement in fixed rela-
tionship with each other so that the former

70

may control the latter for movement to its -

closed-cireuit or its open-circuit position, the
said contact member being biased independ-
ently of the actuator toward its open-circuit
position, a restraining means normally serv-
ing to prevent movement of the actuator from

its closed-circuit position as the result of the -

circuit-opening bias of the contact member,

(]

80

an electro-responsive means serving upon the

attainment of abnormal current conditions to
cause the release of the contact member from
the actuator for independent automatic cir-
cuit-opening movement and ‘also serving to
substantially simultaneously cause the release
of the actuator from the control of the said
restraining means, and means acting auto-
matically upon the said release of the actu-
ator to move it to its open-circuit position
corresponding to the open-circuit position of
the contact member.

8. The combination as set forth in claim
7, wherein the actuator and the contact mem-
ber are movable in unison about a common
pivotal axis. o ‘

9. The combination as set forth in claim 7,
wherein the restraining means is normally
rendered effective as the result of the stress
transmitted from the contact member to the
actuator through the said mechanical con-
nection and automatically becomes ineffec-
tive upon the diminution or absence of such
stress resulting from the release of the con-
tact member from the actuator.

10. The combination in an automatic cir-
cuit breaker, of a movable operating mem-
ber biased toward its open-circuit position,
an actuator and a contact member normall
movable in fixed relationship with each
other, an electro-responsively controlled me-
chanical connection - normally maintaining
the actuator and the contact member in the
said relationship and enabling the former to
effect the movement of the latter to its closed--

‘circuit or its open-circuit position, the said

connection being automatically rendered in-
operative upon the attainment of abnormal
current conditions so as to thereupon release
the contact member for independent auto-
matic circuit-opening movement, and a

means - enabling the operating member to

normally serving to prevent automatic move-
ment of the operating member and actuator
from their closed-circuit positions, the said
means being rendered effective to prevent
such. automatic movement as the result of

stress transmitted from the contact member °
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to the actuator through the said mechanical

connection and becoming ineffective for such .

purpose upon the diminution or absence of
the aforesaid transmitted stress.
11. The combination in an automatic cir-

ber, an actuator and a contact member nor-
mally movable in fixed relationship with each
other, an electro-responsively controlled me-
chanical connection normally maintaining
the actuator and the contact member in the
said relationship and enabling the former to
effect the movement of the latter to its closed-
circuit or its open-circuit position, the said
connection being automatically rendered in-
operative upon the attainment of abnormal
current conditions so as to thereupon release
the contact member for independent auto-

- matie circuit-opening movement, toggle links
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enabling the operating member to effect the
movement of the actuator, the said links serv-
ing when in their toggle relationship to pre-
vent automatic movement of the operating

member and actuator from their closed-cir- - _
" automatic movement as the result of stress

cuit positions and being normally held in the
said relationship as the result of stress trans-
mitted to the actuator through the said me-
chanical connection, and means for breaking
the said toggle relationship to permit auto-
matic circuit-opening movement of the: op-

erating member and actuator upon the di-’

minution or absence of the aforesaid trans-
mitted stress.

12. In an automatic circuit breaker, the
combination of a movable actuator, a mov-
able contact member biased independently of
the actuator toward its open-circuit position

-and releasably connectible with the actuator

so as to be normally controlled thereby for
movement to its closed-circuit or its open-
circuit position, a restraining means nor-
mally serving to prevent movement of the
actuator from its closed-cireuit position as
the result of the circuit-opening bias of the
contact member, an electro-responsive means
bodily movable as an entirety when the actu-
ator and contact member are moved, the said
electro-responsive means serving upon the at-
tainment of abnormal current conditions to
cause the release of the contact member from
the actuator for independent automatic cir-
cuit-opening movement and also serving to
substantially simultaneously cause the re-
lease of the actuator from the control of the
said restraining means, and means acting
automatically upon the said release of the
actuator to move it to its open-circuit posi-
tion corresponding to the open-circuit posi-
tion of the contact member. ‘

13. An automatic circuit breaker as set
forth in claim 12, wherein the electro-respon-
sive means is an electro-thermal strip serving
in and of itself as the mechanical connection
between the actuator and the contact member
and adapted to become inoperative as such

connection upon the passage of excess cur
rent. ‘
14. In an automatic circuit breaker, the
combination of a movable operating mem-
ber, a movable actuator, a movable contact
member biased independently of the actu-
ator toward its open-circuit position and re-
leasably connectible with'the actuator so as to
be normally controlled thereby for move-
ment to its closed-circuit or its open-circuit
position, an electro-responsive means bodily
movable as an entirety when the actuator
and contact member are moved, the said elec-
tro-responsive means serving upon the at-
tainment of abnormal current conditions to
cause the release of the contact member from

the actuator for independent automatic cir- -
cuit-opening movement, and a means en--

abling the operating member to effect the
movement of the actuator and also normally
serving to prevent automatic movement of
the operating member and actuator from
their closed-circuit position, the said means
being rendered effective to prevent such

transmitted from the contact member to the
actuator through the said mechanical connec-
tion and becoming ineffective for such pur-
pose upon the diminution or absence of the
aforesaid transmitted stress.

15. An automatic circuit breaker as set
forth in claim 14, wherein there are toggle
links constituting the means enabling the op-
erating member to effect the movement of the
actuator and wherein the electro-responsive
means is an electro-thermal strip serving in
and of itself as the mechanical connection be-
tween the actuator and the contact member
and adapted to become inoperative as such
connection upon the passage of excess cur-
rent.. .

16. An automatic circuit breaker compris-
ing in combination, a movable actuator, a
movable contact member biased independ-
ently of the actuator toward its open-cir-
cuit position and releasably connectible with
the actuator so as to be normally controlled
thereby for movement to its closed-circuit or
its open-circuit position, a restraining means
acting independently of the contact member
and normally serving to prevent movement
of the actuator from its closed-circuit posi-
tion as the result &f the circuit-opening bias
of the contact member, an electro-responsive
means separate from and additional to the
mechanical connection between the actuator
and the contact member, the said electro-re-
sponsive means serving upon the attainment
of abnormal current. conditions to release the
contact member from the actuator for inde-
pendent automatic circuit-openin
ment and also serving to substantially simul-
taneously cause the release of the actuator
from the control of the said restraining
means, and means acting automatically upon

move-
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the said release of the actuator to move it to
its open-circuit position corresponding to the
open-circuit position of the contact member.
17. The combination in an automatic cir-
cuit breaker, of a movable actuator and a
movable contact member normally releasably
connected together for movement in fixed re-
lationship with each other so that the former
may control the latter for movement to its
closed-circuit or its open-circuit position, the
said contact member being biased independ-
ently of the actuator toward its open-circuit
position, a restraining means normally serv-
ing to prevent movement of the actuator
from its closed-circuit position as the result
of the circuit-opening bias of the contact
member, an electro-responsive means sepa-
rate from and additional to the mechanical
connection between the actuator and the con-
tact member, the said electro-responsive
means serving upon the attainment of abnor-
mal current conditions to cause the release of
the contact member from the actuator for in-
dependent automatic circuit-opening move--
ment-and also serving to substantially simul-
taneously cause the release of the actuator
from the control of the said restraining
means, and means acting automatically upon
the said release of the actuator to move it to
its open-circuit position corresponding to
{.)};e open-circuit position of the contact mem-
r. N
18. In an automatic circuit breaker, th
combination of -a movable actuator, a mov-
able contact member biased independently of
the actuator toward its open-circuit position
and releasably connectible with the actuator
so as to be normally controlled thereby for
movement to its closed-circuit or its open-
circuit position, a restraining means nor-
mally serving to prevent movement of the
actuator . from its closed-circuit position as
the result of the circuit-opening bias of the
contact member, two electro-responsive

-means one of which is movable as an entirety

when the actuator and contact member are
moved and the other of which is not so mov-
able, each of fhe said electro-résponsive
means serving upon the attainment of ab-
normal current conditions to cause the re-
lease of the contact member from the actu-

~ ator for.independent automatic circuit-open-

66

ing movement anJ also serving to substan-
tially simultaneously cause the release of the.
actuator from the control of the said restrain-
ing means, and means acting automatically

upon the said release of the actuator to move

it to its open-circuit position corresponding
to the open-circuit position of the contact
member. - ) ’
In testimony whereof I have hereunto set
my hand this 11th day of January, 1929.
: JOSEPH SACHS.



