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Application filed September 10, 1908, Serial No. 452,396.

To all whom it may concern:. ‘

Be it known that I, Cuarces T. Hext-
scHEL, o citizen of the United States, re-
siding at Schenectady, county of Schenec-
tady, State of New York, have invented
certain’ new and useful Improvements in
Automatic Circuit-Breakers, of which the

following is a specification.

My invention relates to automatic circuit
breaKers, and more particularly to circuit
breakers which are rendered mnon-closable
‘on ‘overload by a disengageable connection
between the operating handle and the con-

“tacts of the circuit breaker, with a trip coil

arranged to actuate the disengageable con-
nection and thereby disconnect the operat-
ing handle from -the contacts when an at-
tempt is made to close the circuit breaker
while an overload is on the circuit.

The great pressure which the operating
handle must exert on the contacts n order
to close a large circuit breaker tends to lock
the disengageable connection and a large
and expensive trip coil must be used to fur-
nish the power vequired to disconnect the
operating handle from the contacts. Since
a large trip coil is expensive and consumes
considerable current, the object of my in-
vention is to improve and simplify non-
closable cireuit breakers by providing a trip-
ping mechanism which is operated by a
smail and cheap- trip coil, and which will
have sufficient power to positively discon-

" nect the handle from the contacts under all

conditions. :
In carrying out my invention the trip-

ing handle from the contacts is actuated by
stored energy, and the only function of the
trip coil is to release the-tripping membﬁr
the
circuit exceeds a predetermined.limit. The
v-ork required to disconnect the handle from
the contacts is performed by the energy
stored in the tripping mechanism, and since
the amount of this energy may be made as

" great ag desired the operating handle is posi-
tively disconnected from the contacts, even .

. where great pressure is exerted on’ the con-

50

- for operating- the tripping miechanism 1s.

tacts by the operating handle. The energy

preferably derived from the. operating
mechanism of - the switch by any suitable

“‘connection and is stored in any suitable op-:
556"

erating device, such as a spring put under

‘strain by the operating mechanism of the

switch and normally prevented from operat-

-ing the tripping mechanism by means of a
Jateh or detent controlled by the trip coil.
_..In the preferred construction. the. disen-

gageable or. collapsible connection between
the operating handle and the contacts of

_the circuit breaker is a toggle, which is nor-

mally. slightly. overset to form a rigid and
posifive connection between the operating

" handle and the contacts, but which in effect

disconneets the handle from the contacts

. when collapsed or broken by the tripping

device. The parts are preferably so ar-
ranged that the tripping mechanism strikes

.the toggle a hammer blow and thereby causes

it to collapse even though the operating han-

dle is exerting great pressure on the contacts

through - the . toggle.  After the circuit

‘breaker is opened, due .to the breaking of
the collapsible toggle, the operating handle

must :be- moved to straighten out the toggle
before.the circuit breaker can be closed, and
in the preferréd -arrangement this prelim-
inary movement of the operating handle in-
cident to:the closing of the switch is util-
ized to.restore the tripping mechanism to

its normal condition and to store up in a

spring or similar operating device enough

_energy to enable the tripping mechanism to

break. the collapsible -toggle. By the time
the toggle is straightened and forms a rigid
connection between the operating handle
and the contacts the tripping mechanism is
set and ready to operate, and as the operat-

ing handle 1s moved to close the .circuit

breaker the trip coil will release the trip-
ping raechanism as soon as the contacts en-
gage if an overload is present on the circuit,
thereby causing the collapsible toggle to
break and open.the circuit breaker.

My invention will be best understood in
connection with the accompanying draw-
ings, which illustrate one of the .various
forms in which it may be embodied and in
which— A ‘ T .
_TFigure 1 is an elevation of an oil switch
or circuit breaker embodying my invention;
Fio. 2 an enlarged view in elevation of the
coﬁa.psible toggle and {ripping mechanism;
Tig. 3 a plan view. of the device shown in
Fig. 2; Fig. 4 a side view in elevation, show-
ing the collapsible toggle and the tripping
mechanism with the circuit .breaker open
and Fig. 5 is a side view in elevation, show-
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ing the relation of the parts after the col-
lapsible toggle has been siraightened and
before the operating handie is moved io
close the cn'cult brealer.

The -specific form of automatic cirenit
breaker shown in the drawings is & hand
operated oil switch for n‘mdim neavy cur-
renis 1n @ three-phase cu\,uu, and  com-

zises three masonry cells I side by side,
eaci cell containing twe oil pots % and &
movabie bridging contact 8 for cor
one phass of The cirenit. The movab
Lac: n each cell is carried on &

4 extending through the fon of the
conmec«ed t0 2 pa raﬂ el motion me ism
the thres wooden rods being operatec si
taneously by’ operatin
om;mses nonzo tnﬂ
nected
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end to uhe actamma
are connected thz‘
of disengageable or
tion to a suitable operaulﬂb
ists the thrust of the springs
ferred form of collapsible ¢
shown in the drawing, ie & colle
gle normally shoaLly overset and i
: 8 connected to the actuzting

9 connected to one arm !
actuating lever 10, which is rﬂvonahv

ed on the frameworlk of the circuib bv‘eake*‘
and has the other arm connected by a rod
il to an operating handle 12 mounted adja-
cent the end of the switch in 2 convenient
position. When the switch is closed, as
shown 1n Fig. 1, the strain of the springs 7
tending to open the switch is transmitted
through the collapsible toggle to the lom{eq
operating handle 12 while the breaking of
the collapsible toggle permus the springs 7
to move the actuatlng rod 6 to the left,
thereby raising all of the movable contacts
simultaneously and opening the cireuit
breaker.

The preferred form of tripping mechan-
ism for breaking the collapsible toggie when
the current in the circuit exceeds a prede-
termined amount is best shown in Figs. 2 to
5, inclusive, and comprises a movable trip
member 13 actuated by stored energy to
strike the overset collapsible toggle a ham-
mer blow, thereby throwing it over center
and permitting the circuit %reaker to open.
In the specific form shown in the drawmgs
the trip member 13 is made in the form of
a bell-crank lever having three arms 14, 15,
and 16, and in such a position that the arm
14 pivotally mounted in a frame 17 is
thrown against the collapsible toggle with
a hammer blow by means of any suitable
energy-storing device, such as a spring 18,

having one end connected to the frame 17
and the other end to the arm 15 of the trip
member 13. The trip member is held in
norisal position with the spring 18 under
strain Ly auy suitable latching means, such
as & la tfhmg toggle 19, Wlth one end con-
nected to the arm 16 of the bmp member and
the otl ner end to the i n ame, a5 shown in Figs,
i» and When the trip mechanism is 11
normal conmflom as shown in Figs. 2 and
a, the overset luiching toggle holds the
munoer immovable agztmat the sirain
erted by the power-storing spring 18, whii
the ble‘&kinﬂ of the Iai"cbin o "‘omﬂe 131 !
Fin memb(‘“ 13
i racts and auses ih
LO %rn

mber ag,amsv the

melerabiv controlled

‘_\Ull ed 1n the

in o uosmloﬂ J) en
A

; toggle. T

W l.Lk}il acls

cireuits the oLc‘gpulm Ve
eraply mad the form of o
mounted in "‘Lhc frame 17 avound ¢
which forms the core of the co)‘ and i
by 16 upon the oceurrence of
Nnexe the S\wtch is used to contm
potential circuit & bell crank 92 is Pl \(ue\T
to the frame 17, 2
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o i
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with

as shown in Fig. 2,
one arm in a posmon to engage and 1ift the
bolt 20, and the other arm connccted,
shown 1n Fig. 1, through any suitable s;re-
tem of rods and levers 23 to trip coils 24
carried on high potential insulators 25 and
connected dlrect v In series with the leads
of the circuit. In either case only a small
trip coil-is required, since the only work the
trip coil has to do is to lift the bolt 20 and
break the latching toggle 19, whereupon the
work of breakmg the collaps1b]e toggle to
permit the circuit breaker to open is per-
tormed by the spring 18. The switch may
also- be tripped by hand when desired by
means of a hand trip lever 26 with one end
beneath the bolt 20 and the other end con-
nected to a chain 27 which extends to =
point where it may easily be reached by the
operator.

The energy for operating the trip mem-
ber 18 may be stored in the spring 18 in
any suitable way, but is preferably derived
from the operating mechanism by means of
some suitable connection between the oper-
ating mechanlsm and the energy -storing
device or spring which operateq the trlp
member 13. With the construction shown
in the drawing any suitable connection be-
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‘member 13 may be used which will as a

result of the movemént of the operating

mechanism incident to the closing of the
5 switch move the trip member from the trig-
~ ping position' shown in Fig. 4 back to the
northal position shown' in Figs. 2 and 5,
‘where' the spring 18 i under .tension and
‘then leave the trip member free to move
when. releasedlgg the latching toggle 19.
In' the preferred' construction energy is
stored” in' the spring 18 during the move-
ment of the bell crank lever 10 to straighten

10

out the collapsible toggle by any suitable

15 connection’between the bell crank and the
7 trip member 138 such as the lost-motion con-
‘nection shown im the drawing, in" which

a‘stromig spring 28 forming a resilient con-

nection between the bell crank 10 and the
‘90 -trip member, and stiff enough to overcome
the spring 18, is conmécted at one end to

the arin 18 of the trip' mémber 13 and is

povided at the other end with a loop 29

which surrounds a stud or pin 30 on one

2§ 'arm of the bell crank lever 10. The.parts
" are so- proportioned ' that counterclockwise
- movement -of the bell crank lever 10 will
steaighten out" the collapsible. toggle and

at the same time exert a strain on the trip

- 30 member which moves it about its pivot and
~ puts the spring 18 under tension. As a
result 'of this movement the trip member 13
is drain from the tripping pasition shown

in Fig. 4 into its normal position shown .in
35 Fig.'5, where energy is stored in the spring.
18, which is under tension, and the latching

toggle 19 is overset to hold the trip member
13 stationary, while the collapsible toggle is
overset to form a rigid connection between
40 the op'erating handle and the actuating rods
6 of the switch mechanism. The resilient
conmection ‘between 'the operating handle
and the trip member is preferably so pro-
portioned that the trip member. is set in nor-
45 mal position by the “"timé the operating

~ mechanism has ‘made ‘only a part of the’

movement necessary to straighten out the col-

lapsible toggle and further movement of the’
operating mechanism ‘merely stretches the’

50 spring 28 and leaving the trip member 13

operating ‘mechanism need not necessarily

bear a very accurate relation to the move-

ment of the trip member, as would be the

" case if the connection between the operatipf
id.

-55 mechanism and the trip member were ri

Movement of the operating handle to close

the circuit breaker causes the bell crank
lever 10 to turn about its pivot in a clock-

‘wise direction, thereby causing the pin 30

60 to travel along the loop 29 toward the
spring 28 and leaving the trip member 13
free to swing up into tripping position if the
latching toggle 19 is broken. :

The operation of the device is as follows:
65 When the circuit breaker is closed, as shown

] 'tweedthe oper'atingeme'chanism and the tnp '

whi

7. When the collapsib
circuit breaker -opens automatically and the

in Fig. 1, the parts‘of the .tripping mech- -
anism are in the position shown in Fig. 2,
with the spring 18 teading. to. throw. the
trip member up into engagement with. the
collapsible toggle, this tendency ‘being re-
sisted by .the overset latching toggle 19,
which holds the trip member stationary.
If the current in the circuit exceeds.a pre-
determined amount the bolt 20 is lifted and
breaks the latching toggle, whereupon -the
trip member 13 is free to swing about its
pivot as the spring 18 coniracts.. gI.'h)zs move-
ment is not resisted by the spring 28, owing

70

75

to the lost-motion. connection .between the
spring and the bell crank lever .10, while the

lost motion between .the arm 14 of the trip 80
member 13 and the collapsible- toggle per-

mits the trip member to deliver.against the

collapsible toggle a heavy hammer blow
cg will break the toggle even though a
reat strain is exerted uf),on it by the springs
e toggle breaks, the

85

parts assume the position shown in. Fig. 4.
To close theé circuit breaker the operatin

handle is moved to rotate the bell cran

lever 10 in a counterclockwise direction,
thereby straighténing. out the -ocollapsible
toggle and causing the spring 28 to rotate -
the trip member about its pivot.against the .o
tension of the spring 18, whereby energy is
stored in the spring... As the trip member is
drawn  into normal position : the .latching
toggle 19 is overset and the trip member is
then held stationary,. .As the operatin

handle is moved in the other direction ang
the bell. crank lever 10 rotates.in. the clock-
wise direction, the overset.collapsible tog-
gle forms a positive connection between the
operating handle and the actuating rods 6,
while the tripping mechanism is set and
ready to break the collapsible toggle as soon
as the contacts engage if there is an over-
load on the circuit to cause the trip coil to
break the latching toggle 19. = s

My invention may be embodied. in man
other forms than that shown and described,
and I, therefore, do not wish to be restricted
to the precise arrangement disclosed, but in-
tend to cover by the appended claims all 1,5
changes and modifications within the spirit
and scope of my invention. =~

What I claim as new and desire: to secure
by Letters Patent of the United States, is,

1. In an automatic. switch or circuit 120
breaker, the combination with switch oper-
ating mechanism and restraining means for
holding the switch closed, of trip mechan-
ism comprising a trip member biased by
stored energy to move from normal position 128
to tripping position and thereby engage said
restraining means to trip the switc%x, and a
resilient connection between said member
and said mechanism whereby said member
is reset in normal position by the movement 130

100
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of said operating mechanism incident to
closing of the switch. o

2. In an automatic switch or circuit
breaker, the combination with switch oper-
ating mechanism and restraining means for
holding the switch closed, of a trig member
biased by stored energy to.move from nor-
mal position to tripping position and there-
by actuate said restraining means to trip
the switch, & resilient connection between
said member and said mechanism whereby
said member is reset in the normal position
by the movement of said operating mechan-
ism incident to the closing of the switch,
and electroresponsive means for controlling
the movement of said trip member from nor-
mal position to tripping position.

3. In an automatic non-closable circuit
breaker having separable contacts, the com-
bination with an operating member and a
normally positive collapsible connection be-
tween said member and ‘said contacts, said
connection being set in non-collapsed position
by movement of said member in one direc-
tion, whereby movement of said member in
the other direction actuates said contacts,
of a trip member for collapsing said connec-
tion, an energy-storing operating device for
said trip member, and a resilient connection
between said operating member and said
trip member whereby said operating mem-
ber during its movement to set said connec-
tion in non-collapsed position stores energy
in said operating device.

4, In an automatic non-closable circuit
breaker having separable contacts, the com-
bination with operating mechanism for the
contacts comprising a normally positive col-
lapsible connection, of a trip member biased
by stored energy to move from the normal
position to tripping position to ecllapse said
connection, and a resilient connection where-

the

~ by said operating mechanism during its

45

50

&5

movement to set said collapsible connection
in non-collapsed position sets said trip mem-
ber in normal position and thereby stores
energy for moving said trip member into
tripping position.

5. An automatic non - closable circuit.
breaker comprising separable contacts, an

operating handle, a collapsible- toggle for
connecting said handle and said contacts, &
trip member operated by stored energy to
collapse said toggle, an energy-storing oper-
ating device for said trip member and means

whereby the movement of said ‘operating.

handle to straighten said toggle sfores en-
ergy in said operating device. o
6. An automatic non - closable circuit

057,338

breaker comprising separable contacts, an
operating handle, & collapsible toggle for

‘connecting said handle and said contacts, a

trip member for collapsing said toggle, a

-spring for moving said trip member into

tripping position, means whereby said oper-
ating handle during its movement to
straighten said toggle places said spring un-
der strain and thereby stores energy for
operating said trip member, latching means
for holding said member against the strain
of said spring, and an electroresponsive de-
vice for controlling said latching means.

7. In an automatic non - closable circuit
breaker having separable contacts, the com-
bination with operating mechanism for the
contacts comprising a normally positive col-

lapsible connection, of a trip member ar-

ranged to- collapse said connection and
thereby separate the contacts, a spring con-
nected to said member to move it into trip-
ping position, latching means for holding
said member in normal position against the
strain of said spring, electroresponsive
means for causing said latching means to
release said member, and a lost motion con-
nection between said trip member and said
operating mechanism whereby when said
circuit breaker is open said operating mech-
anism moves said member info normal posi-
tion and strains said spring and when the
circuit breaker is closed said mechanism

60
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leaves said ‘member free to move when re- -

leased.

8 An automatic non - closable circuit
breaker comprising separable contacts, an
operating handle, a collapsible toggle for
connecting said handle and said contacts, a
pivoted trip lever mounted to strike and col-
lapse said toggle, a spring arranged to throw
said trip lever against said toggle, a latch-
ing toggle for locking said frip lever in
normal position, electroresponsive means for
controlling said latching toggle, and a lost

motion connection between said trip lever -

and said operating handle whereby said
handle in straightening said collapsible tog-
gle sets said member in normal position with
said spring under strain and in closing the
circuit breaker leaves said trip lever free to
collapse said toggle when said trip lever is
released. '
In witness whereof, I have hereunto set
my hand this 9th day of September, 1908.

CHARLES T. HENTSCHEL.

Witnesses:
Bensayin B, Huwr,
Marearer B, WooLLEY.
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