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UNITED STATES

2,008,174

PATENT OFFICE

2,008,174
AUTOMATIC RESET CIRCUIT BREAKER

William H, Frank, Detroit, Mich., assignor to
- Bulldog Electric Products Comipany, Detroit,
Mich., a corporation of West Virginia

Application April 21, 1933, Serial No. 667,150
14 Claims, (Cl 1¥5—294)

This invention relates to automatically reset-
ting circuit protective devices and can best be
understood with reference to a copending appli-
cation, Serial No. 667,149, filed April 21, 1833.

In the prior application above mentioned, there
is disclosed an automatically resetting circult
breaker. The instant application discloses an
automatically resetting circuit breaker, which
fundamentally is like the circuit bresker disclosed
in the sbove mentioned application, but which
further includes an automatically operated “off”
holding means, for holding the circuit breaker
in open circuit so that when the contact arm
moves t¢ open circuit position on overload, it
will automatically be held in such open ecircuit
position, until the overload is taken off or cut
out of the line.

It will be observed that it is noi considered
desirable t¢ have the circuit breaker held open
after the overload has been taken off or cutl cut
of the line, because so tc hold it open, would
require the user to reset it manually.

The invention, therefore, aims to nprovide in
connection with an automatically resetting eircuit
breaker, an guiomatically operating means for

- holding the cireuit breaker in open position, the
means being constructed to - release and close
the breaker when the overload is taken off or cut
cut of the line. :

In view of the faci that the means which takes
the overload off the line, or cuts it out of the
line, may be remote from the breaker, it can be
said that the invention provides a remotely con-
trolled - automatically resetting circuit breaker

35 naving an automatically opersting means for
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holding the circut breaker in open position, the
means being constructed to release and close
when a remotely positioned means is operaied
to take off or cut out of the line, the overload
condition. .

GCther objects of the invention will presently
appear upon reference to the following detailed
description of a preferred embodiment of the
same, the embodiment being shown in the ap-
pended drawings. In these drawings, .

Fig. 1 is a structural diagrammatic view of
the embodiment.

g, 2 shows the embodiment in top plan view.

Figs. 3 and 4 are, respectively, elevation and
‘end sections of the same.

Fig. 5 is a section on line 55 of Fig. 2.

Figs. 6, 7 and 8 are views like those of Figs.
2, 3 and 4, but showing the parts in “overload
release” position.

Fig. 9 is a section on line 8—9 of Fig, 6.

Figs, 10 and 11 ere detailed views, in plan and
elevation, of a critical nart of the embodiment.

Figs. 12, 13 and 14, are respectively, plan, eleva-~
tion, ang end section views of the embodiment in
an “off” position created by movement of &
manual control handle.

The breaker of Figs, 1-10

The autometically resetting circuit breaker of
this application, lke the bresker of Figs. 1-10
of the prior application menticned, is character-
ized by the fact that the thermal element moves
in the direction of the cperating shaft, and func-
tions to release the breaker shaft for trip or re-
set.  The breaker parts are mounted upon a base
I! of insulating material angd are enclosed within
& cover, also of insuleting material, the cover hav-
ing siots through which projects the twoe manu-
ally engageable parts of the breaker, namely, the

winding druwm 12 and the manuel conirol handle ¢

10, "The bresker parts will now be described

frame plates 7, is
2 the arm having g
engaging the Axed line contact

Pivotally connected by an

i)

S ars connected to a crank 28

he Drepker opsrating shaft 24, the lat-
ter belng trunnioned in sligned hearing holes of
the upstending frame plstes 17. It is observed
that the voiatlon of the operating sheft 24 op-~
erates, through the medivm of the crank 23 and
the connecting vod links 22, {o move the contach
arm to and from coniect meking and breaking
position, and thes the crank and links provide a
toggle clamping action for the arm, when the
Igtter is in “on” position.

Cne end of the operating shaft is bent per-
pendicularly from the axis of the shaft to Dro-
vide g helding crank 28, adapted to be held by one
or another of the stops, provided on the thermal
clement, referenced generally “T”. The latter
is connected by & flexible lead 28a at one end, to
srm §8 and at the other to the load. '

The “on” holding stop, that is to say, the stop
which holds the holding crank 25 in the “on”
position, is referenced 25 and is in the nature
of & lug provided on o plate 27 which bridges the
upper ends of the relatively electrically and me-

‘chanically connected, upstanding, thermal bi-

metallic warping strips 28 of the element “T”
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~ which holds the crank 25 in the “ofi” position, -
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and is insulated from these ends by an insulating
strip 28. 'The other stop, that is to s2y, the stop

Figs. 6 to 8, is referenced 36, and is also in the
nature of a lug provided on the plate 27. The
stop 86 has a notch 3{ directly in line with the
stop 26, and has a tooth 8tc somewhat out of line
from stop 26.

The lower ends of the strips 28 of bimetallic
material, forming the thermal clement, are
mounted on a bracket 32 in turn positioned upon
a block of insulating material 83, disposed in &
depression in the upper surface of the base, and
mounted on key and groove runways therein, and
so proportioned as to be able to slide in such de-
pression in a direction parallel to the axis of the
operating shaft 24,

For manually sliding the block 38 in its depres-
sion, there is provided an actuating device whose
handle has previously been referred to as &
manual control handle 16, This handle is jour-
nalled in the base (1f on the end of & cross shaf
34, which shaft is provided with an upstanding
finger 35 engaging in a notch in the lower surface
of block 38, and it will be observed that movement
of the actuating hendle {4 rotates the shaft 34
and slides the block 33 in its depressiom. For
latching the handle 14 in the “on” position of Fig.
4 or in the “off” position of Fig. 14, there is pro-
vided & spring 37 adapted to engage one OT &n-
other of a pair of notches 88, formed in that part
of the handle near the shaft 34.

On the end of the operating shait opposite that
end thereof which is formed as & holding crank 28,
is s drum previously referenced (2 and contgin-
ing g clock spring (not shown), wound upon the

end of the operating shaft and having one end.

fixed to the shaft and the other end fixed to the
drum. This spring tends to rotate the operating
shaft clock-wise and its influence is opposed by
the stops 26 and 3ie previously mentioned.

For winding the spring, the user rotates the
drum, which is rotatably journalled on the shaft,
and is held against reverse rotation by & ratchet

" wheel .13 fixed to the drum and disposed between

g frame plate 17 and the drum, as indicated in
Fig. 2. A clockwork pawl cooperates with the
ratchet to prevent movement of the drum in the
counter-clockwise direction as the drum is being
rotated to wind the spring, it being observed that
the drum can be wound by moving it with the
thumb, as can readily be seen from Fig. 3.

If desired, the shaft 24 may be operatively con-

" nected, as by gears, to a conventional speed reduc-
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duce the speed of operation of the device.

ing means, as a governor device, which will re-
Insa
small size breaker, such an improvement is scarce-
1y necessary, but in a large breaker, such an im-
provement might well be provided.

In order to provide an automatically operating
means for maintaining the contact arm {8 in
“oft” position, once the contact arm has been
moved: to “off”’ pos:tion by an overload, there is

"provided a means which specifically embraces

much of the novelty that this application pos-
sesses over the copending application Serial No.
667,149, filed April 21, 1933, above mentioned. In
order to ald in the understanding of this device,
reference will be had particularly to Fig. 1.

As Indicated in this figure, there is electrically
connected in parallel with the contact arm (8 and
the thermal element “T™, an electro-magnet 41

whose energizing circuit (shunting the main cir-.

cuit) is adapted to be closed by a pair of contacts
48, which engage to close the magnet circuit when

2,008,174

the contact arm 8 is elevated on overload. When
this electro-magnet is energized, that is to say,
after the breaker has opened, it rotates bell crank
46 about the fixed pivot 58 against the infiluence
of spring 5! and projects a stop lug 52 of the
bell crank under the notch 3! of the “off” stop,
holding this lug in this position so-long as the
magnet remsains energized. With the lug 52 under
notch. 30, return of the thermal element, due to
cooling a.fter overload, does not cause return of
the crank 25 to “on” position, the crank being
engaged by the' lug 52 and being held in “off”
position.

The magnet remains energized until the over--

load is taken off or cut out of the line, that is to
say, when the service switch 5% is opened. When
this is done, the magnet is de-energized, releas-
ing the bell crank 49 and the holding crank 25.
The shaft 24 then rotates to “on” position, re-
setting the circuit breaker for normal use.

The parts just described in connection with the
disgrammeatic disclosure of Fig. 1 will now be de-
scribed more completely in connection with the
other figures of the drawings which show the
parts structurally and more in detail. The electro-
magnet 47 is fixedly mounted on the frame con-
siderably above the base of the breaker and is
electrically connected to the line conductor which
goes to the contact 28. Through the contacts 48,

the other side of the magnet is electrically con-

nected to the lcad. The lower one of the contacts

48 has an extension 63 of insulating material

positioned in the path of contact arm 8, and this
lower contact 48 is mounted on the end of a spring
leaf 64, anchored by means of a binding screw 6%
which is electrically connected to the load.

The bell crank 49 is pivotally mounted in a fixed
pivot 58 of a frame part and has an armature 67
to which the coil spring 5{ is connected, the

.spring having one end adjustably anchored to the

frame. 'The stop lug 52 of the bell crank 49 is
bent laterally from the bell crank so that it can
be placed in alignment with and under the notch
81, in the path of the crank 25.

The operations of the breaker wiil now be da-
seribed in complete detall.

Assume the parts to be in “on” position. At
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this time the holding crank 25 engages and'is .

disposed under the “on” stop 26 and the operat-
ing shaft and its associated parts are held in the
“on” position, with the contact arm {8 in a
horizontal position, so that contact 19 engages
contact 20, the parts being held against the in-
fiuence of the spring which tends to rotate the
operating shaft clockwise. It is observed that the
thermal element “T”. occupies such a position on
normal load that the stop 28 is directly in line
with holding crank 25.

Upon the arising of an overload the. thermal
element “T” will warp in the direction of the axis
of the operating shaft 24, that is to say, towards

-¢he right of Fig. 4, sufficiently to move stop 26

awsy from the holding crank 25. The spring in
drum 12 consequently rotates the parts clockwise
with an extremely rapid movement. Such rota-
tion causes an upward pull on the connecting rod
links 22 and pivots contact arm (8 to the posi-
tion of Fig. 7 from the position of Fig. 3; that Is

. to say, it opens the circuit. When thermal ele-

ment “T” is warped to the right of Fig. 4, it placed
tooth 31a in line with the crank 25. Consequent-
ly the crank rotates on overload but one-half
turn and 1s engaged by the top of stop 30, to re-
strain further rotation of the parts. When the
circuit has been opened sufficiently long for the
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thermal element “T” to cool and warp back to its
original position, the stop 30 will move away from
crank 28 and notch 31 will be placed in line with
this crank.

‘This does not, however, free the operating
shaft to rotate back tc “on” position, because
of the intervention of the automatically operated
latch previously described, it being observed that
when the contact arm 8 moved, to open cireuit
position on overload, it caused magnet 41 to be
energized and caused stop lug 52 to be placed
under notch 34, in the path of crank 25, to hold
the crank in “off” position.

The parts remain in this position until the de-
fective load consuming device is taken off the
line, or until the switch 58 is opened. Either of
these operations deenergizes magnet 41 and frees
the operating shaft, for rotation. With the op-
erating shaft free to rotate, the spring will rotate
the shaft another half turn clockwise to reset
the breaker and te bring holding crank 25 once
more under and against stop 26.

For manual control operation, the actuating
handle i€ is utilized. If the breaker is to be
moved from the “on” position, Fig. 3, to the
“off” position, Fig. 13, the handle 14 is moved
irom the position of Fig. 4 to the position of Fig.
14, Such movement of the handle causes the
block 33 to slide to the right and this move-
ment, carrying the thermal element “T” with the
block, takes the siop 28 out of the path of the
crank 28 and places the tooth 3la in the path
of the crank 25. The spring in drum i2 then
rotates the operating shaft to “off” position.

5 To restore the parts to “on” position, the actu-

ating handle is moved back to the position of Fig,
3 which .serves to place notch 3f in line with
crank 2§, freeing the latter- and the shaft for
movement by the spring in drum 2 which then
rotates the shaft until the crank 2§ is engaged
by the stop 26.

Auxziliaries

It is at present contemplated to combine with
the devices shown in this application, -and the
combinations effected through the use of these
devices, certain auxiliaries which are not ‘here
disclosed but which are disclosed in detail in cer-
tain copending applications which are being filed
simultanecusly herewith.

For example, in application Serial No. 667,149,
filed April 21, 1933, there are disclosed in Figs.
1-10" and 11-18 two different forms of circuit
breakers, and it is at present contemplated to
combine the novel means of this application with
either of those forms of breakers. Similarly, it
is contemplated to combine the novel means of
this application with the multipele unit of Figs.
19-28 of that application, and with the control-
ling breaker relays of Pigs. 20-30 of that appli-
cation. :

Further, in application Serial No. 667,151, filed
April 21, 1933, there is shown a wind demand
latch and indicater, and a spring rewinding de-
vice, either or both of which devices may be in-
corporated in the circuit breaker here shown to
function in a manner described in the applica-
tion just mentioned.

Further, in application Serial No. 667,152,
filed April 21, 1933, there is shown a means for
limiting the number of cycles of overload release
and automatic reset that can occur before the
operator is called upon to reset the device. This
auxiliary may be added to the breaker here
shown, if desired, with the instant device being

3

constructed to operate on any desired one of the
limited number of cycles permitted by the de-
vice of said application.

Further, various combinations of the devices
and features here shown and of the devices
and features shown in the copending applica-
tions just referred to may be effected, and it is
the present intention to cover in this application,
as well as in the applications above referred to
combinations of the auxiliaries specifically shown
in those applications with any or all of the de-
vices or combinations here shown.

I claim:

1. An automatic release and reset ecircuit pro-
tecting breaker including automatically operat-
ing releasing and resetting mechanism, means
operable for opening the bresker controlied line,
and means operable automatically after, and sup-
plied with electrical energy only by and upon, an
automatic release operation of said mechanism
for preventing automatic reset operation of said
mechanism until the breaker-controlled line is
opened by operation of the first mentioned means.

2. An automatic release and reset circuit pro-
tecting breaker including automatically operat-
ing releasing and resetting mechanism, means
operable for opening the breaker controlled line,
and means operable automatically after, and sup-
plied with electrical energy only by and upon, an
automatic release operation of said mechanism
for preventing automatic reset operation of said
mechanism until the breaker-controlled line is
opened by operation of the first mentioned means,
the second mentioned means being deenergized
automatically, and rendered inoperable to pre-
vent resef, immediately upon opening of the
aforesaid line.

3. An automatic release and reset circuit pro-
tecting breaker including automatically operating
releasing and resetting mechanism, means op-
erable for opening the breaker controlled line,
and means operable automatically after, and sup-
plied with electrical energy only by and upon,
an automatic release operation of said mecha-
nism for preventing automatic reset operation
of said mechanism until the breaker-controlled
line is opened by operation of the first mentioned
means, and a latch operable manually, at any
stage of the functioning of the meéchanism, for
preventing automatic reset operation of said
mechanism, without causing, requiring, or pre-
venting, automatic release operation of said
mechanism.

4. An automatic release and reset circuit pro-
tecting breaker including automatically operat-
ing releasing and resetting mechanism, means

‘operable for opening the breaker controlled line,

and means operable automatically after, and sup-
plied with electrical energy only by and upon,
an sutomatic release operation of said mecha-
nism for preventing automatic reset operation of
said mechanism until the breaker-controlled line
is opened by operation of the first mentioned
means, the second mentioned means being de-
energized automatically, and rendered inoperable
to prevent reset, immediately upon opening of the
aforesald line, and a latch operable manually, at
any stage of the functioning of the mechanism,
for preventing automatic reset operation of said
mechanism, without causing, requiring, or pre-
venting automaitic release operation of said mech-
anism.

5. An automatic release and reset circuit pro-
tecting breaker comprising a main circuit in se-
ries with the supply and load and, including con-
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trolling parts for releasing or reseliing the
bresker, and sutomstically operable means for
moving seid parts to released position, on & main
gircuit overload, and for thereafter moving said
parts to reset position, means operable for open-
ing the main circuit and a shunt cireuit including
meens for preventing the reset operation of the
Arst mentioned mesans so long as the circull over-
load persists, the shunt circuit normally heing
completely deenergized but being arrgnged to be
supplied with electrical energy automatically by
end upon the overload-caused opening of the
main circuit, and to be deenergized thereafter
upot the opening of the main circuit by operation
of the second mentioned means.

6. An automatic release and reset circuit pro-
tecting breaker comprising a main circuit in se-
ries with the supply and load and, including con-
trolling parts for releasing or resetting the break-
er, snd sutomatically opereble means for mov-
ing seid parts to released position, on & medn cir-
cuit overload, and for thereafter moving said
parts to reset position, means operable for open-
ing the main ecircult and a shunt circuit includ-
ing means for preventing the reset operation of
the first mentioned means so long as the circuié
overload persists, the shunt circuit normally be-
ing completely deenergized but being arranged
to he supplied with electrical encrgy automeati-
cally by and upon the overlead-caused opening of
the main circuit, and to be deenergized there-
after upon the opening of the mein circult by
operstion of the second mentioned meaus, the
shunt circuit béing deenergized sutomatically
and rendered inoperable to prevent reseb opers-
tion, immediately upon opening the main circuit.

7. An sutomatic release and reset circuit pro-
tecting breaker comprising & main circuit in se-
ries with the supply end load and, including con-
trolling parts for releasing or resetting the break-
er, and sutcmatically operable means for mov-
ing sald parts to released pesition, on & maln cir-
cuit overload, and for thereafter moving said
parts to reset position, means operable for open-
ing the mein circuit and a shunt circuit includ-

- ing means for preventing the reset operation of

the first mentioned means so long as the circuld
averload persists, the shunt circuit normally be-
ing completely deenergized butl being arranged
to be supplied with electrical energy automatical-
1y by and upon the overload-caused opening of

the main circuit, and to be deenecrgized there-’

afier upon the opening of the main circuit by

_operation of the second mentioned means, and
a latch operable manually, at any stage of the

functioning of the mechanism, for preveniing su-
tomatic reset operation of said mechanism, with-
out’ causing, requiring, or preventing, sutcmatic
relegse operation of said mechanism.

8. An automstic release and reset circuit pro-
tecting breaker comprising & main circuit in ge-
rles with the supply and load and, including con-
trolling perts for releasing or resetting the break-
er, and automatically opéreble means for moving
said parts to released position, on g main circult
overload, and for thereafter moving sald parts
to reset position, means operable for opening the
main circuit and & shunt circull including means
for preventing the reset operatiom of the frsb
mentioned means sp long as the circuit overload
persists, the shunt circult normally being com-
pletely deenergized but being drranged to be sup-
plied with electrical energy automstically by and
upon the overload-caused opening of the maim
circuit, and to be deenergized thereafter upem the

2,008,174

opening of the main circuit by operation of the
second mentioned means, the sbunf circuit be-
ing deenergized automstically and rendered in-
opersble to prevent reset operation, immediately
upon opening the mein circuit, and 2 latch oper-
able menuslly, at any stage of the functioning
of the mechanism, for preventing automatic re-
set operation of sald mechanism, without caus-
ing, regquiring, or preventing, automatic release
operation of said mechanism.

o. An sutomatic overload release and reset cir-
cult breaker including a movable circiut closing
member, means providing therefor a constant
tendency towards cyclic movement to and from
released ond reset positions, a circuit responsive
control means for controlling the cyclic move-
ment of said circuit clesing member in release
and reset cycles, means operable for opening the
bresker controlled line, and means operating on
relesse operation of said member for thereafter
preventing reset operation of said member and
rendered inoperable for preventing reset imine-
distely upon opening the breaker controlled line
by operation of the first mentioned means.

10. An sutomsatic overload release and reset
cireuit bresker including a movable circuit clos-
ing member, means providing therefor a con-
stent tendency towards & cyclic movement to and
from relezsed and reset positions, & circuit re-
sponsive control means for controlling the cyclic
movement of said circuit closing member in re-
lease and reset cycles, means operable for open-
ing the bresker controlled line, means operating
on release operation of said member for there-
after preventing reset operation of said member
and rendered inoperable for preventing reset im-
mediately upon opening the breaker controlled
line by operation of the first mentioned means,
and s latch opereble manually, at any stage of
the functioning of any of the aforesaid parts for
preventing automatic reset operation of said
member, without causing, requiring, or prevent-
ing automatic release operation of said mecha-

i1. An sutomstic release and reset circuit pro-
tecting breaker including automatically operating
relessing and resetting mechanism, means oper-
able for cpening the breaker controlled line, and
means operable immmediately after, and supplied
with electricel energy only by and upon a auto-
matic release operation of said mechanism, for
thereafter preveniing automatic reset operation
of said mechanism, said means being rendered in-
operable for preventing reset immediately upon
opening the bresksr controlled line by operation
of the first mentioned means.

13. An sutomatic release and reset circuit pro-
tecting bresker including automatically operat-
ing releasing and resetting mechanism, means
operable for opening the breaker controlled line,
and means operable immediately after, and sup-
plied with electrical energy only by and upon an
automatic release operstion of said mechanism,
for thereafter preventing automatic reset opera-
tlon of sald mechanism, sa.d means being ren-
dered inoperablé for preventing reset immedi-
ately upon opening the breaker controlled line
by operation of the first mentioned means, and
2 lstch operable manually, at any stage of the
functioning of any of the aforesaid parts for
preventing asutomatic reset operation of said
member, without causing, requiring, or prevent-
ing automatic release operation of said mecha-

13. A combination of the character specified in
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claim 11 wherein the automatic reset preventing
means operates to prevent reset before the auto-
matic reset mnechanism can operate to cause reset,

14, A combination of the character specified in
claim 11 wherein the automatic reset preventing
means operates to prevent reset before the auio-

matic reset mechanism can operate to cause re-
set, the former being constructed to have an in-
stantaneous action, and the latter being con-
structed to have g delayed action.

WILLIAM H. FRANK,



