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"To all whom it may concern.:

Be it known that I, WiLrram M. Scorr,
a citizen of the United States, residing at
Tredyffrin township, in the county of Ches-
ter and State of Pennsylvania, have invent-
ed a 'new and useful Shockproof Circuit-

'Breaker Structure, of which the following

is a specification.

My invention relates to a switch or circuit
breaker restrained in normal position by
locking mechanism which may be actuated
manually or automatically to release the
switch or circuit breaker to allow it to move
to another position. :

It is the object of my invention to pro-
vide switch or circuit breaker apparatus
which shall withstand shock, and particu-
larly successive shocks, without response of
the locking mechanism and consequent un-
timely or improper tripping of the switch or
circuit breaker, but which shall nevertheless
promptly respond to proper automatic or

manual actuation or control.
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- My invention resides in switch or circuit
breaker apparatus comprising a movable
contact structure, locking means,-as a latch,
for restraining it in normal position, and
auxiliary latching or locking means for pre-
venting response of the first named locking
means to shock, together with tripping
mechanism for actuating or releasing the
locking means in succession.

In a specific form of my invention I pro-
vide locking mechanism which is biased to-
ward full locking position or which has'a
tendency to restore itself to full locking po-
sition after shock; and with such locking

" mechanism I associate a safety device which.
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-restricts the movement of the locking

mechanism under influence of shock fro
its full locking position within.a limit or
range within which the bias or restoring
tendency of the locking mechanism is oper-
ative to cause it to return to full locking
position. By such structure the effect of
successive shocks on the locking mechanism
does not become cumulative, that is, the suc-
cessive shocks do not’ move the locking
mechanism through successive small ranges
eventually sufficient to cause release of the
.switch or ¢ircuit breaker. -
My invention resides in structure of the
character hereinafter described and claimed.

For an illustration of one of various forms
my invention may take, reference is to be
had to the accompanying drawing, in
which’: o '

Figure 1 is a partial side elevational view
of an sutomatic circuit breaker embodying
1my invention. :

Fig. 2 is a fragmentary side elevation,
partly in section, and on larger scale, of
parts shown in Fig. 1. '

Fig. 8 is a plan view of parts shown in

Fig. 1. :
ig. 4 is a side elevational view of a part
shown in Fig. 1. :
Fig. 5 is a plan view of the structure

.shown in Fig. 4.

Fig. 6 is an elevational view, on enlarged
scale, of the latch or locking member. -

Fig. 7 is an edge view of the structure
shown in Fig. 6. - ’

Fig. 8 is a side elevational view of the
safety device. :

Fig. 9 is an edge view of the same.

Referring to the drawing, 1 is & base, as a
switchboard of insulating material, gener-
ally mounted in a vertical position. Upon
this base plate is mounted a terminal block
2, connected to the stud 8. Engaging the
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terminal 2, and a similar terminal above

the same, not shown, is the movable con-
tact member 4, carried by the arm 5 piv-
oted at 6 to the bracket or housing 7,
the latter secured upon base 1. Pivoted
to the arm 5 at 7* is the short link 8 pivoted
at 9 to the long link 10, which is in turn
pivoted at 11 to the housing 7. With the
contact member 4 in the circuit closing posi-
tion illustrated, the links 8 and 10, consti-
tuting a toggle, are in extended position,
the center of the pivot 7> being slightly
above the imaginary line joining the centers
of pivots 9 and 11. At 9 1s also pivoted the
short toggle link 12 pivoted at 13 to the
toggle link 14 pivoted at 15 to the housing

"7 and having-the extension 16 forming a
. lever or handle. With the parts in the cir-

cuit closing position shown, the toggie 12,
14 is extended - and slightly undertraveled
because the center of the pivot 13 is slightly
to the left. of the imaginary line joinin
the centers of pivots 9 and 15. A spring 1
is-connected at its one end to the pivot 13
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and at its other end to the pivot 6, the spring
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with' the parts in circuit closing position
shown being under tension and tending to
pull the pivot 13 toward: the left. To lock

-the mechanism in the position shown, there

is provided a latch or dog 18 pivoted at 13

and carrying near its other end the roller.

19 pivoted to the member 18 at 20. The
roller 19 bears against the roller 21 hori-
zontally pivoted at 22 in the frame or hous-
ing 7. The latch 18 terminates in the later-
ally disposed hook or lug 23 pressing against
the roller 21, the point of contact between
the rollers 19 and 21 lying slightly below
and to the right of the imaginary line join-
ing the center of the roller 22 and the center
of the pivot 13, as viewed in Fig. 1, the
roller 19 being therefore slightly . over-
traveled, and the lug or hook 23 prevents
further counterclockwise movement of the
latch 18 on its pivot 13, as viewed in Fig. 1.

The safety device comprises the plate or
member 24 having the vertically extending
slots 25 and 26, through the former of which

- extends the pin or screw 27 carried by the
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latch 18, and through the other of which
extends the pivot pin 20 carried by the
latch 18, whereby the plate or member 24
is carried by the latch or dog 18 and is ca-
pable of vertical movement thereon. Piv-
oted concentrically with the roller 21 on the

" pin 22 is the roller 28 of smaller diameter

35

40

45

than roller 21. The plate 24 has a Trec-
tangular notch 29 at its end which. closely
approaches or lightly bears wupon the
roller 28.

Pivoted on the pin 22 is the latch actu-
ator 30 having the lug 31 adapted to engage
the roller 19 and having at its other end the
lug 32 engaging the plate 83 carried by the
housing 7 to limit clockwise movement of
the member 30, as viewed in Fig. 1.

Pivoted at 84 on the member 30 is the sec-.

ond actuator member 35 having the trans-
versely extending lug 36 adapted to engage
the under side of the plate or member 24
and having at its other end the tail or lug
37 disposed in the path of travel of the tail
38 of the armature lever 39, pivoted to the

. housing 7 at 40 and carrying the armature
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41 codperating with the poles 42 of an in-

verted U-shaped member of iron embracing
the stud 3 and magnetized by the current
passing through said stud and the contact
member 4.

The operation is as follows:

With the parts in normal position as illus-
trated in Fig. 1, actuation of the armature
lever 39 in a clockwise direction, either
manually by member 41* or due to attrac-
tion of armature 41 by the poles 42 upon
predetermined current flow through the
movable contact member 4, causes the tail
38 to engage the upper side of the tail or
lug 37 of the member 85, rotating the latter
in counterclockwise direction upon its pivot

1,340,564

34 upon the member 30, causing the lug 36
to lift the safety plate 24, which moves ver-
tically upon the latch or dog 18 until the
portion 43 of the member 35 engages the
roller 28, whereupon the member 35 and the 7
member 380 continue -to rotate as a unit
about the pivot pin 22 until the lug or nose
31 of the member 30 pushes the roller 19 on
latch 18 upwardly sufficiently for it to move
across the dead center.  Thereafter the 7
roller 19 passes over the roller 21, due to
the bias of the pivot 13 toward the left un-
der the influence of the spring 17 and the
resiliency of the contact member 4, the tog-
gles collapsing and the arm 5 rotating in a g
clockwise direction upon its pivot 6 to carry
the contact member 4 away from the main
terminals and thereby interrupt the circuit.
Assuming the apparatus in circuit closing
position as illustrated, if the base 1 or the
support carrying the same, as the deck or
framework of a ship, particularly a war-
ship, subject to shock, 1s subjected to a shock
or blow in a horizontal direction or having a
substantially horizontal component, the ef- 9
fect, without the safety device, would often
be sutficient to cause the latch 18to disengage
from roller 21 and cause premature or unde-
sired opening of the switch. However, with
the safety device present, a blow or shock 9
of the character referred to will cause the
notched end 29 of the plate 24 firmly to
engage the roller 28 and prevent the roller
19 from disengaging from roller 21; and
when the shock or blow is past, the plate

24 will be freed from roller 28 and leave

the apparatus in its previous condition

,ready to respond to proper actuation of

latch 18. ,

This action is due to the fact that when
the latch 18 starts to move under the influ-
ence of external blow or shock, it carries
the lower notched end 29 of plate 24 slightly
to the left and into engagement with roller
28, thereby limiting the movement of the 1
lateh 18 and preventing latch 18 from pass-
ing beyond its over-center position, that is,
the center of the pin 20 is kept to the right
of the imaginary line joining the centers of
pins 13 and 22. In this over-center posi- 1
tion the pressure of the latch 18 through
its roller 19 on the roller 21 has a compo-
nent causing it to move in a counter-clock-
wise direction until the lug 23 comes again
into engagement with the roller 21, thus re-
storing the latch 18 to the position occu-
pied by it before the occurrence of the blow
or shock. While the safety plate 24 is mov-
able on or with respect to the dog or latch
18, it is so movable only in a predetermined
direction, as vertically, and unless moved in
that direction will prevent release of the
latch 18 under the influence of blow or
shock. Since such external blow or shock

as would otherwise cause the unlocking of 130
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the latch 18 does not produce such predeter-
mined or vertical movement of the plate 24,
plate 24 so limits the movement of the latch
18 that the self-restoring forces are eifective
in returning it to its full locked position.
By the hereinbefore described structure
the locking mechanism is biased, due to its
over-center position, toward its full locked
position to which it will always veturn if
1t is never moved beyond the dead center
or over-center position; the safety plate 24
limnits the movement of the locking mecha-
nism to prevent its movement under influ-
ence of shock to a distance from which the
self-restoring force cannot return it to fully
locked position. Accordingly the locking
mechanism cannot be released or unlocked

either by a single shock or by the cumula- -

tive effect of successive shocks.

What ¥ claim is:

1. The combination with the movable con-
tact member of a switch, of means for lock-
ing said contact member, said locking means
having a bias toward full locking position,
and means limiting the movement of said
locking means upon the occurrence of shock
to position in which said locking means re-
tain said bias, whereby said locking means
returns to full locking position.

~ 2. The combination with the movable con-

- tact member of a switch, of a lateh for lock-
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ing said contact member, said latch having

a dead center position to one side of which -

said latch is in fully locked position, and a
safety device preventing movement of said
lateh upon oceurrence of shock to the other
side of said dead center position.

8. The combination with the movable con-
tact member of a switch, of a latch for lock-

.ing said contact member, said latch having
a bias towaprd full locked position, and a

safety member carried by and movable in

predetermined direction only with respect .

to said latch, said safety member limiting
the movement of said latch upon occurrence
of shock to position in which said latch
retains said bias and returns to rull locked
position, and means for moving said safety

“member upon said latch to allow actuation

ot said latch to free said contact member.
4. The combination with the movable con-

tact meinber of a switch, of means for lock-

ing said contact member, said means mov-

* able only in predetermined direction for re-
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leasing the same, and a safety device pre-
venting actuation of said locking means in

. _response to shock.
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5. Tha combination with the movable con-

tact member of a switch, of means for lock-

ing said contact member and movable in

predetermined direction only for releasing

the same, and a safety device “preventing
actuation of said locking means in response
to shock comprising auxiliary locking means

-restraining said contact member and mov-

!

able only in a direction different from that
of the movement of said first named locking
means.

6. The combination with the movable con-
tact member of a switch, of means for lock-
ing said contact member and movable in
predetermined direction only for releasing
the same, and a . safety device preventing
actuation of said locking means in response
to shock comprising auxiliary locking means
carried by and movable with respect to said
first named locking means in a direction dif-

“ferent from the direction of movement of

gaid first named locking means.

7. The combination with the movable con-
tact member of a switch, of means for lock-
ing said contact member and movable in
predetermined direction only for releasing
the same, and a safety device preventing

actuation of said locking means in response.

to shock comprising a member having lost
motion with respect to said locking means
in a direction unaffected by shock and im-
movable with respect to sald locking means
in the direction of movement-of said locking
means. SRR
8. The combination with the movable con-
tact member of a switch, of means for lock-
ing the same comprising a latch and a mem-
ber engaged thereby, and a safety device
preventing dislodgment of said latch in re-
sponse to shock comprising. an ‘auxiliary
latch and a member engaged thereby during
shock to prevent rvelease of said contact
member, and means allowing movement of
said auxiliary latch in a direction other than
the direction of movement of said first
named Ilatch. ,
- 9. The combination with the movable con-
tact member of a switch, of means for lock-

. ing the same comprising a latch and a mem-
~ber engaged thersby, and a safety device

preventing dislodgment of said latch in re-
sponse to shock comprising an auxiliary
latch carried by said latch, a member en-
gaged by said auxiliary latch to prevent re-
leass of said contact member during shock,
and means allowing movement of said aux-
iliary latch with respect to said latch in a
direction differing from the direction of
movement of said latch when releasing said

contact member.

10. The combination with the movable

contact member of a switch, of means for
locking the same comprising an abutment,
a latch thrusting against said abutment, and
an auxiliary latch carried by said latch
thrusting against said abutment and re-
straining said contact member during shock.

11. The combination with the movable
contact member of a switch, of means for
locking the same comprising an abuiment, a
latch thrusting against said abutment, an
auxiliary latch carried by said latch thrust-

ing against said abutment gnd restraining
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~sald contact member during shock, and

means allowing movement of said auxiliary
Iatch with respect to said latch in a direction
to free said auxiliary latch from its abut-
ment.

12. The combination with the movable
contact member of a switch, of means for
locking the same comprising an abutment
and a latch thrusting against said abutment,
an auxiliary latch carried by and movable
with respect to said latch and engaging said
abutment to restrain said contact member
during shock, and means for releasing said
auxiliary latch and said latch in suceession.

13. The combination with the movable
contact member of a switch, of means for
locking the same comprising an abutment
and a latch thrusting against said abutment,
said latch having a movement having a hori-
zontal component for releasing said contact
member, and an auxiliary latch carried by
and movable vertically on-said latch engag-
ing-said abutment for restraining said con-
tact member during shock.

14. The combination with the movable
contact member of a switch, of means for
locking the same comprising an abutment
and a latch thrusting against said abutment,
said latch having a movement having a hori-

zontal component for releasing said contact

member, an auxiliary latch carried by and
movable vertically on said latch. engaging
said abutment for restraining said contact
member during shock, and means for actu-
ating said auxiliary latch and said latch in
succession, ’ '

15. The combination with the movable
contact member of a switch, of a roller abut-
ment, a latch, a movable pivot on which
said latch is pivoted, and a roller on said
latch engaging said roller abutment. _

16. The combination with the movable
contact member of a switch, of a roller abut-
ment, a latch, a movable pivot on which said
latch is pivoted, a roller on said latch engag-
ing said roller abutment, said roller on said
laich * overtraveling with respect to said
roller abutment, and means for limiting the
overtravel of said roller.
~17. The combination with the movable
contact member of a switch, of means for
locking the same comprising an abutment
and a latch engaging said abutment, an aux-
iliary latch carried by and movable with
respect to said latch and cobperating with
said abutment, a latch actuator for actuating
said latch to release said contact” member,
and a second latch actuator pivoted to said
first latch actuator for releasing said auxil-
iary lateh. .
~ 18. The combination with the movable
contact member of a switch, of means for
locking the same comprising an abutment
and a latch engaging said abutment, an aux-

1,340,564

iliary- latch carried by and movable with
respect to said, latch and cobperating with
said abutment, a latch actnator for actuating
said latch to release said contact member,
and a second latch actuator pivoted to said
first named lateh actuator for releasing said
auxiliary latch in advance of the release of
said latch by said first named latch actuator.

19. The combination with the movable
contact member of a switeh, of locking means
for restraining the same in normal position,
auxiliary means preventing release of said
contact member from said locking means,
and tripping mechanism for actuating said
auxiliary means and said locking means.

20. The, combination with the movable
contact member of a switeh, of pivoted lock-
ing means for restraining the same in nox-
mal position, auxiliary means carried by and
partaking of straight line motion with re-
spect to said locking means preventing ac-
tuation of said locking means, and tripping
means for first actuating said auxiliary
means and thereafter said locking means.

21. The combination with the movable
contact member of a switch, of locking means
for restraining the same in normal position,
auxiliary means preventing actuation of said
locking means in response to shock, and
tripping means for first actuating said aux-
iliary means and thereafter said locking
means. .

22. The combination with the movable
contact member of a switch, of means over-
traveling beyond a predetermined position
for restraining said contact member in nor-
mal position, and auxiliary means carried
by and slidable upon said first named means
preventing operation of said first named
means.

23. The combination with the movable
contact member of a switch, of means over-
traveling beyond a predetermined position
for restraining said contact member in nor-
mal position, and auxiliary means carried
by and movable with respect to said first
named means preventing operation of said
first named means. ,

24. The combination with the movable
contact member of a switch, of means over-
traveling beyond a predetermined position
for restraining said contact member in nor-
mal position, auxiliary means preventing
operation of said first named meéans, and
tripping mechanism for actuating first said
anxiliary means and thereafter said first
named means. Co

25. The combination with the movable
contact ~¢-aber of a switch, of means over-
traveling beyond a predetermined position
for restraining said contact member in nor-
mal position, auxiliary means carried by
and movable with respect to said first named
means . preventing operation of said first
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named means, and tripping mechanism for
actuating first said auxiliary means and
thereafter said first named means.

26. The combination with the movable

contact member of an electric switch, of a -

latch for restraining the same in normal po-
sition, and an auxiliary latch preventing op-
eration of said latch. ' >
27. The combination with the movabl
contact member of an electric switch, of 2
latch for restraining the same in normal po-
sition, and an auxiliary latch carried by and
movable with respect to said first named

- latch preventing operation of said latch. -

1B

28. The .combination with the movable
contact member of an eleciric switch, of &
pivoted latch for restraining the same in

. normal position, an auxiliary latch carried

20
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by and movable on said latch preventing op-
eration of said latch, and tripping mecha-
nism for actuating said auxiliary latch and
thereafter said first named latch..

.29. The combination with the movable
contact member of an electric switch, of a
latch for restraining the same in normal

~ position, an guxiliary latch carried by and
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movable with respect to said first named
latch preventing operation of said iatch, and
tripping mechanism for actuating said aux-
iliary latch and thereafter said first named
latch. ' -

30. The combination with a bass, of a
movable - contact member of an- electric
switch, a latch movable with said contact
member and engaging said base for locking
said contact member 1n normal position, and

- an auxiliary lateh carried by gaid latch and

40

engaging said base for holding said first
named latch in locking position.

31. The combination with the movable’

contact member of an electric switch, of a

" latch for locking the same in normal posi-
. tion, and an auxiliary latch carried by and
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movable with respect to said latch holding
said first named latch in locking position.

392. The combination with the movable
contact member of an eleciric switch, of a
pivoted latch for locking the same in nor-
mal position, an auxiliary latch carried by
and having sliding connection with said first
named latch holding said first named latch
in locking position, and tripping mechanism
for releasing said auxiliary latch and there-
after said first named latch. < v

33. The combination with the movable
contact. member of an electric switch, of a
latch for locking the same in normal posi-
tion, an auxiliary latch carried by and mov-
able with respect to said latch holding said

first named latch in locking position, and’
tripping mechanism for releasing said aux--

iliary latch and thereafter said first named
latch. . . L T :

34, The combination wWith the movable -

contact member of a switch, of a latch for
vestraining the same in normal position, an

- auxiliary latch carried by and movable with

respect to said latch, latch actuators for said
lateches, and a connection beétween said actua-
tors whereby one of them first actuates said
auxiliary latch and thereafter actuates the
actuator of said first named latch.

85. The combination with the movable
contact member of an electric switch, of a

latch for restraining the same, an auxiliary

latch carried by and sliding on said latch
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restraining said latch to prevent response.

thereof to shock, and means for actuating

said anxiliary latch and thereafter said first
named latch to free said contact member.

36. The combination with the movable
contact member of an electric switch, of
means movable with said contact member
for locking the same in normal positien, and
auxiliary means for holding . said locking
means in locking position.

87. The combination with the movabile

- 80

85

member of an electric switch, of a locking

member rnovable therewith for locking the
same in normal position, and a latch for
holding said locking member in locking po-
sition. :

38. The combination with the movable
contact member of an slectric switch, of
means movable with said contact msember
for locking the same in normal position, aux-
iliary means for holding said locking means
in locking position, and means for actuating
said auxiliary means and said locking means
in succession. . o

39. The combination with the movable
contact member of an eleciric switch, of
means for locking the same in normal posi-
tion comprising a member having a dead
center position to one side of which said
member lies for locking said contact meni-
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ber, and means for holding said locking

means in locking position,

40. The combination with the movable
contact member of a switch, of a latching
member traveling beyond a dead center po-
sition to lock said contact member, and an
auxiliary latch holding said latch member

110

against return through dead center position. - -

41. The combination with the movable
contact mermber of a switch, of a latch mem-
ber traveling beyond a dead center position
to lock said contact member, an auxiliary
lIatch holding said latch member against re-
turn through dead center position, and
means for first actuating said auxiliary latch
and thereafter said latch member.
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_ 492; The combination . with the movable ‘

contact member of an electric switch, of op-
erating means therefor, locking means mov-
able with said contact member and operat-
ing means for locking said contact member
in normal position, said means comprising a
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member traveling through dead center posi-
tion to lock said contact member, and aux-
iliary means for locking said locking means
in locking position.

43, The combination with a base, of a
switch contact movable théreon, operating
means for said contact, means for locking
said contact in normal position pivoted to
said operating means and comprising a mem-

1,340,564

ber traveling through dead center position
to lock said contact member, and auxiliary
means carried by and movable with respect
to said base independently of said operating
means for locking said locking means in
locking position.

In testimony whereof I have hereunto af-
fixed my signature this 6’ day of May, 1918.

WILLIAM M. SCOTT.
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