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- that 1t shall be comparatively simple and in- |
expensive to manufacture, relisbleand effi-
| gn as to afford a
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LEANDER A. LAPLANT, OF PLATTSBURG, NEW YORK.

ATTOMATIC CIRCUIT-CLOSER |

Specification of Letters Patent.

Patented June 6, 1911,

Application dled April 8, 1910. Serial No. 554,205.

To @il whom 1t may concerns | .

Be 1t known that I, Leaxper A. LAPLANT,
a citizen of the United States, residing at
Plattsburg, in the county of Clinton and
State of New York, have invented new and
useful Improvements in Automatic Circuit-
Closers, of which the following is a specifi-
cation. - '

This invention relates to controlling
switches designed for use in lighting or
power circuits of any voltage, and is of that
type which is opened and closed by electri-
cal means included on a low voltage system.
.- The invention has for one of its objects to
improve the simple construction-and opera-
tion -of an apparatus of this character so

cient 1n use and of such desi
maximum safety from shocks and fire.
~Another object of the invention is the pro-
vision of a quick make and break switch
having a novel toggle mechanism for mov-

ing the bridging contact of the switch to
and from open and closed position.

A further object is the provision of a -

novel and efficient electromagnetically actu-
ated means operating through the toggle
mechanism to throw the bridging contact
member. | - |

An additional object is to provide a novel
frame-work for supporting the various parts
of the apparatus within a porcelain or other
outlet box or casing.

With these objects in view, and others as

‘will appear as the description proceeds, the

invention comprises various novel features
of construction and arrangement of parts
which will be more fully hereinafter de-
scribed, and set forth with particularity in
the claims appended hereto. . -

In the accompanying drawings which
1llustrate one embodiment- of the invention :

Figure 1 is a plan view of the open side of
the box shewing

Fig. 3 is a vertical sectional view
3—3 of Fig. 1. Fig. 4 is a perspective view
of the supporting frame of the switch. "Fig.
5 1s a perspective view of the toggle mech:
anism and bridging contact. Fig. 6 is a
perspective view of the .armature on the
electro - magnets. Fig. 7 is a perspective

the internal mechanism, -
the switch being ¢losed. Fig. 2 1s a verti- -

cal sectional view on the line 2—2 of Fig. 1..
on the line

 view of the electro-magnet supports. Fig.

8 1s a perspective view of one of the bind-
Ing posts. Fig. 9 is a view similar to Fig.

05

3, showing the moving parts of the switch

In the opposite extreme or open-circuit posi-
tion. _' o |

‘Stmilar reference characters are employed
to designate corresponding parts through-
out the several views. o

The switch in the present instance is de-
signed more especially for use in controllin
a circuit from a remote point, but it is to be
understood that it is not necessarily limited
to this use. Furthermore, the switch can
be designed for circuits, of any voltage

~where it 1s desired to provide an automatic

control for the same. _
- Referring to the drawings, A designates
a .porcelain or other insulated box or cas-
Ing in which the switch proper is housed,
and this casing is provided with notches
or recesses 1 at two of its corners for the
main ~7ires of the high voltage circuit to be
controi:ed, and is also provided at the other
corners with notches or recesses 2 for the
terminal wires of the low voltage control-
ing circuit, there being binding posts B, as
show.. in Fig. 8, secured in the casing or
box adjacent the corners thereof. Fach

binding post consists of a metal piece 3 hav-

ing an apertured base portion 4 and a later-
ally extending arm 5 and through the aper-
ture of the base portion passes a screw 6 for
securing the binding post to the bottom of
the casing, and in the arm 5 is a threaded
screw 7 for clamping the wire thereto. The
binding posts of the high voltage circuit

' will, of course, be of greater current ca-
pacity than those for the low voltage cir-’

cuit. -

The switch mechanism is a self-contained
structure, and the various parts thereof are
mounted in a cruciform supporting frame
C, as seen in Fig. 4, the arms 9 of which are

secured to the bottom of the casing or box

A by

7 screws 10. Upon loosening these
screws the frame with its attached parts is

removable as 4 unit. The arms § are pro-

vided with upwardly extending terminal
members 11 which have inwardly extending

spaced rod - like. guides 12 for supporting

parts of the toggle mechanism, and project-
ing laterally from the members 11 are hori-

! zontal guides 13 on which the 'armature of .
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the electro-magnet slides. The arm 14 of
the frame C has an upwardly extending T-
shaped member 15 that is provided with
spaced inwardly extending horizontal rod-
5 like guides 16 that form supports for the
bridging contact of the switch. The re-
maining arm 17 on the frame C has an up-
standing member 18 provided with slots 19,
197 and 20, 20°. The members 11 are pro-
10 vided with apertures 21 at points centrally
between the guides 12 to receive the ends ot
a horizontal rod 22 that extends entirely
across the frame to support parts of the tog-
gle mechanism. | '
15 When the frame C 1s positioned in the
box or casing A, the arm 14 will be dis-
Eosed at the side where the high voltage
inding posts are located since the hridging
contact or bar 23 1s arranged this side of the
20 frame. This bar 23 has 1ts central portion
arched and the extremities are adapted to
engage the binding posts B. On the bar 23
3s secured a strip of insulating material 24
that has openings 25 through which loosely
25 pass the rod-like guides 16 to thus slidably
support the bridging contact 23. Secured to

the msulating piece 24 1s a horizontally dis-

posed member 26 arranged at right angles

to the contact 23 and between the guides 16

80 and this member 26 connects the bridging
- contact -with the toggle mechanism. This
toggle mechanism consists of a pair of up-
per links 27 and a pair of lower links 28,
and the outer ends of both sets of links are

35 connected with vertically disposed yokes 29
which slide back and forth on the rod-like
guides 12 of the supporting frame C and on
the shaft 22, the links being hingedly con-
nected at 30 with the said yokes. The inner

40 ends of the upper links are hingedly con-
nected together by a pin 31 which passes

through the member 26 of the bridging con- |

tact. "T'wo levers 32 loosely fulerumed on the
shaft 22 connect the corresponding links
45 27 and 28 together so that the said toggles
will operate simultaneously in opposite di-
rections, and the said levers are connected
with the links by the ends of the levers ex-
tending freely through the openings 33 in-
50 the links. The member 26 of the bridging
contact 1s continued beyond the toggle links,
27.and 1s slidable through the upper slot
19 of the member 18, and connected with
the Iinks 28 1s a member 34 disposed parallel
56 with the member 26 and slidable through the
lower slot 19” of the said member 18. The
Iree ends of the members 26 and 34 are pro-
vided with shoulders 35 and 36, and beyond
‘the shoulders the said members are provided
60 with beveled faces 37 and 38 for a purpose
hereinafter to be explained. .
The electro-magnets 39 are disposed at
the side of the toggle mechanism opposite

from the bridging contact 23 and they are
85 secured to a yoke strip or bar 40 by screws

or other fastenings passing through the
opening 41, Fig. 7, and screwed into the
cores of the electro-magnets, and on the yoke
piece 40 is a depending L-shaped member 42

“which is secured to the bottom of the cas-
‘ing A by a screw or other fastening 43. On

the yoke 40 are formed abutments 44 and
45 disposed between the electro-magnets and

70

arranged in the path of the members 26 and

34 so as to spring the latter out of normal

pesition when they are engaged with the

abutments in the operation of the switch.
The armature 46 may be made 1n the form

| of a solid or laminated bar and the ends are

recessed as at 47 so as to receive the guides
13 of the frame C, the armature being slid-
able back and forth on the guides by ener-

gizing and deénergizing the magnets. The

armature has slots 48 and 49 through which
the members 26 and 34 of the toggle mecha-
nism slide. The armature 1s. normally held
away from the pclar faces of the electro-
magnets by means-of a spring 50 connected
with the center of the armature:and fas-
tened to.a hook 51 on the member 15 of the
frame C. On the armature 46 1s secured a
horizontally disposed U-shaped device 52
having spring members 53 and 54, the iree

cxtremities of which are slightly deflected
95

outwardly and formed into knife edges 56
to engage the shoulders 35 and 36 of the
members 26 and 34. |

Springs are employed in connection with
the toggle mechanism to cause the last part
of the movement to be more rapid than the
first part. These springs, as shown 1n Ifigs.
1 and ‘2, are disposed on the ends of the
shaft or rod 22 and being of the helical com-
pression type thev are confined between the
arms 11 of the supporting frame C and the
yokes or slides 29 to which the toggle links
are connected. As the slides 29 move out-
wardly, as the toggle links straighten, the
springs are compressed and as soon as the

central pivots or joints of the toggle links

pass the dead centers the springs immedi-
ately expand so that the toggle links are

suddenly collapsed to cause tlzljel quick move-

‘ment of the bridging contact. The springs

60 are compressed cfuring the first part of
{he movement of the armature, under the at-
traction of the electro-magnets, the springs
thus acting in opposition to the latter.  As
soon as the toggle links pass their dead cen-
ters, the springs will act 1n conjunction with
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120

the, electro-magnets, so that the combined

torces will 1impart a sudden movement to

the bridging contact.

‘In describing the operation of the swiich,
it will-be assumed that the parts are in the
position shown in Fig. 3, which represents

the bridging contact in closed circuit posi-

tion to permit current to flow through the
circuit controlled by the switch. It will be

understood that the electro-magnets 39 will
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* be connected in an auxiliary or low potential |

004,1%0

circuit that will have a switch located in a
remote power house from which the engi-

~ neer can open and close the main circuit by

16

30

35

merely closing and opening the manual
switch in the power house for energizing the
electro-magnets 39.  When the electro-mag-
nets 39 are energized, the armature 46 will
be attracted or moved to the left. Durin
the first part of this movement, the spring
53 of the armature will engage the shoulder
35 of the upper toggle member 26 and cause
the said member to move with the armature.
During this movement, the springs 50 and
60 will be placed under tension and the tog-
gle links will be shifted until the parts are
in the full line position, shown in Fig. 9.
As stated before, the last part of the move-
ment - of the armature and parts moved
thereby will take place suddenly owing to
the expansion of the spring 60 when the tog-
gle links pass their dead centers. It will be
noted that the upper member 26 strikes the
beveled surface 58 of the upper abutment 44
and the member is thereby deflected from its

normal position. The lower toggle member
54 moves in the opposite direction from the

upper member 25, but is prevented from en-
gaging the lower spring 54 of the armature,
since the abutment 45 will hold the member
84 depressed by the bevel 38 sliding on the

bevel 59 of the abutment, until the free end |

of the spring 54 has passed the shoulder 36

~ of the member 34. Tn other words, when

either member 26 or 84 of the togele mecha-
nism moves with the armature by the en-

~ gagement of one spring thereof with one of

40

- 45
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be seen that the

sald members, the other member will be pre-
vented from engaging the other spring of
the armature as it passes. The switch hav-
ing been opened, it is merely necessary for

the engineer at the power house to cut out of

circuit the electro-magnets 39. The electro-

magnets thus become deénergized and allow
the armature to return to normal position by

the contraction of the spring 50. Since the |

armature and 1ts springs are free and inde-
pendent from the toggle mechanism, the lat-
ter will be unaffected when the armature is
moved to normal
When it is desired to again close the main
circuit, the engineer at the power house
again closes the secondary circuits to ener-
gize the electro-magnets 39. By so doing,
the lower spring 54 of the armature comes
into play by engaging the lower toggle
mechanism member 34 to shift the parts to
the position shown by dotted lines, Fig. 9,
the bridging contact being quickly thrown
to closed-circuit position. . Upon again open-
ing the secondary circuit, the electro-mag-
nets 39 will be deenergized to allow the arma-

ture to return from the position shown in
Fig. 9 to that shown in Fig. 8. It will thus
electro-magnets must be en-

g | the method of operation will be readily

position by the spring 50. |

3

ergized and deénergized each time the switch
1s either opened or closed. In other words,

- on the alternate strokes of the armature in

the same direction, the switch opens and
closes. |

From the foregoing description taken in
connection with the accompanying drawings,
the advantages of the construction and of
_ ap-
parent to those skilled in the art to which
the invention relates, and while I have de-
scribed the apparatus which I now consider
to be the best embodiment thereof, T de-
sire to have it understood that the apparatus
shown 1s merely illustrative and that such
changes may be made when desired as are
within the scope of the claims.
- What I claim as new and desire to secure
by Letters Patent is:

1. The combination of a switch including
a movable element, a toggle mechanism to
which the element is. connected, an elec-
trically actuated device movable in one di-

| rection to operate through the mechanism
| for moving the element to open or closed

position and movable in the opposite direc-
tion independently of the mechanism to
open and close the switch by successive
movements of the device. |

2. The combination of a switch including
a movable element, a toggle mechanism con-
nected with the element and including sepa-

| rate members, an armature, means on the

70

79

80

85

90

95

armature for engaging one member during

one movement of the armature to open the

switch and for engaging the other member
during the next movement of the armature
in the same direction to close the switch,
and an electro-magnet for operating the ar-
mature.

3. The combination of a switch including
a movable element, an operating mechanism
therefor including separate members, a re-
ciprocatory device engaging one member to
throw the switch open when the device
moves on one stroke and.engaging the other
member during the next similar stroke for
throwing the switch closed, and means for
moving the said device more rapidly during
the last part of its stroke.

4. The combination of a switch including
a movable element, a toggle mechanism con-
nected therewith, separate members con-
nected with the toggle mechanism and op-
erating 1n opposite directions, and means for
successively engaging the members to move
the element to open and closed positions.

5. The combination of a switch including

‘2 movable element, a mechanism including

oppositely acting toggle links, a member
connected with each set of links, one of the

members being connected with the said ele-

-ment, and a reciprocatory device arranged

to engage on one stroke one of the members

for opening the switch and on the next simi-

100
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lar stroke to engage the other member for
closing the switch. '

6. The combination of a switch including
a movable element, a mechanism including

oppositely acting toggle links, a member

connected with each set of links, one of the
members beirig connected with the said ele-
ment, and an electrically operated device
movable between the members and adapted
during one stroke to engage one member

'so as to move the switch element open, and

on the next similar stroke to engage the
other member to move the switch element
closed.

7. The combination of a switch including
a movable element, separate sets of toggle
Iinks operatively connected to  move simul-
taneously in opposite directions, a connec-
tion between the toggle links and element,
and a _single electrical means operating
through the toggle links to move the element
to open position upon energizing and de-
energizing the said means and to move the
element to closed position upon again
energizing and deénergizing the said ele-
ment.

8. The combination of a switch including

a movable element, separate pairs oi- op-

positely acting toggle links operatiyely con- |

nected together, means for connecting the
toggle Iinks with the said element, separate
members connected respectively with the
said pairs of links, a reciprocatory device,
and separate members on the devicg one to
engage one of the first mentioned members
during one stroke of the device and the
other to engage the other first mentioned
member during the next similar stroke of
the device for moving the switch element
to open or closed position.

9. A switch including a movable element,
an operating mechanism connected there-
with and including members movable in
opposite directions, a device mounted for re-
ciprocation and including separate means
to successively engage the members on the
successive strokes of the device to move the
element to open or closed position, and ac-
tuating means for.the sa,idF device, said ac-
tuating means including springs adapted to
be placed under tension during the first
part of the movement of the said means and
to coact with the latter during the final
part of the movement.

10. The combination of a switch including

& movable element, a mechanism  for ac-

tuating the same including oppositely act-
1ng members eacn having o shoulder, a de-

vice having a spring ior engaging the shoul-

der of each member to actuate the said
mechanism, and means for preveniing one
Spring irom engaging ils companion mem-
ber while the other spring 1s moving its
COIPaAnion memoier.

~11. The combination of o switch includ-

{ comnbination of separais sets of foggle |

| ing a movable element, operating means

therefor including spaced resilient mem-
bers- movable simultaneously in opposite

directions, & device having means movable

between the members for engaging the latter

70

one at a time to throw the switch element

to open or closed position and means for

preventing the first mentioned means ifrom.

engaging one of the members during the
rearward movement thereof while the means
1s moving the other member forwardly.

12. In a switch operating device, the com-
bination of oppositely actuated members
operatively connected with the movable ele-
ment of the switch, an armature, an electro-
magnet for operating the armature, a pair
of members on the armature arranged one
to engage one of the first mentioned mem-
bers during one stroke of the armature
and the other to engage the other first men-
tioned members during the next stroke of

the armature in the same direction, and

stationary -means. separate from the mem-
bers for permitting one member of the arma-
ture to pass the adjacent member of the
switch operating device while the other
armature member is engaged with and moves
the other member of the said device.

13. A switch operating mechanism in-
cluding oppositely acting spaced members,
each member having a beveled free extrem-
ity and a shoulder adjacent .thereto, a re-
ciprocatory device including springs mov-
able together and arranged to engage the
shoulders of the said members, electrical
means for actuating the said- ciwice? and
separate abutments with which the beveled

ends of the members sngage to hold each
‘member ocut of the path of the adjacent

spring of the device while the other spring is
engaged with and moving the other member.

14. A switch operating mechanism in-
cluding oppositely acting members, an ar-
mature, springs on the armature to each

‘engage one of the members on the allernate

stroke of the armature, an electro-magnet
for moving the armaturs in a direction {o
actuate the members, and means for moving
the armature in the opposite dirgetion whils
the members remain idls.

15. In a swiich operating mechanism, ths
combination of separate pairs of toggle links
operatively connscted with {he movabla ele-
ment of the switch, means for connecting the
Iinks together fo operate simultaneousiy in
opposite directions, supporis zor the links
mounted to move toward and away irom
each other during the movement of the links,
and slectrically operated means for alter-

natery throwing the links in opposite di- -

rections. .

16. In a switch throwing mechanism, the
. nics,
means for connecting the links to the mov-
able element of the gwiteh, yokes to vhich
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the outer endsiof both sets of links are pivot-
ally connected, members connecting the cor-

responding. hnks of both sets together for

simultaneous movement in opposite direc-

tions, and actuating means for the links. .
17. In a switch throwing mechanism, the
combination' of separate sets of toggle links,
means for connecting the links to the movable
element of the switch, yokes to which the
outer ends of both sets of links are pivotally
connected, members connécting th
sponding links of both sets together for
simultaneous movement in opposite direc-

tions, and an electro-magnetically operated

armature for alternately reversing the posi-
tion of the links
switch. _ . . -

18. In a switch operating mechanism; the
combination of separate sets of toggle links,
yokes to which the links are pivotally con-
nected, supporting means on which the yokes
move back and forth, a member connected
with each set of links, a reciprocatory device

arranged to engage during one stroke one

of the members while moving freely past

_the other member and vice versa on the next
stroke, and means for connecting

_ the cor-
responding links of both. sets

simultaneous movement in oppp§ite direc-
tions. S A ,
19. A switch operating mechanism com-

prising a supporting frame, guides thereon,

a shaft on the frame, yokes movable back
and forth on the guides and shaff, sets of
toggle links connected with the yokes and
disposed at opposite sides of the shaft, a
rocking element fulcrumed on the shaft and
loosely
links of both sets, means for connecting the

and means arranged to operate alternately
first on one set of the links and then on the
other set to throw the switch element open
or closed. - '

20. A switch operating mechanism includ-

ing oppositely acting members operatively
connected with the movable element of the
switch, abutments with which each member
engages and is sprung to one side, and a
device alternately engaging the members to

- operate ‘the same, the said device being

movable past the laterally sprung member

- without engaging the same. .

- B5

60

85

21. In a switch operating mechanism, the

combination of oppositely acting members
operatively connected with the movable ele-
ment of the switch, an armature through
which the members extend, said members
and armature being independently movable,

a palr of springs on the armature arranged
to respectively engage the members alter-

nately, a slotted device through which the
members and springs slide, and spaced abut-
ments arranged in the path of the respective
members to spring the same out of their nor-

the corre-

to open - and close the

together for

connected with the corresponding |

;ﬁl

mal path for permitting each spring to pass

the adjacent member while such spring and

member are moving in opposite directions.

22. In a switch, the combination of a mov-

| able element through which circuits pass, a

toggle mechanism operatively connected
with the element, electro-magnets, an arma-
ture disposed between the electro-magnets

' and toggle mechanism, and means for op-

eratively connecting the armature with the
mechanism to open and close the switch and

70

75

permitting the armature to return to normal

position after the switch is either opened
or c¢losed. 1 .
23. In a switch, the combination of a sup-

p‘orting frame, a contact element movably
{ mounted

thereon, a toggle mechanism
mounted on the frame, an armature mounted
on the frame, means on the armature for

engaging the toggle mechanism to move the

switch contact element to open or closed po-

sitions, and electro-magnets supported in-

dependently of the frame for actuating the
armature. |

- 24. In a switch, the combination of a sup-

porting frame, a contact element movably
mounted thereon, a toggle mechanism
mounted on the frame, an armature mounted
on the frame, means:on the armature for en-
gaging the toggle mechanism to move the
switch contact element to open and closed

posttions, electro-magnets supported inde-

pendently of the frame for actuating the ar-

: mature, and an inclosing case in which the

electro-magnets and frame with its attached
parts are mounted. o

25. In a switch, the combination of a sup-
porting frame, a contact element movably
mounted thereon, a toggle mechanism
mounted on the frame, an armature mount-

engaging the toggle mechanism to move the

switch' contact element to open and closed
~position, electro-magnets supported inde-
pendently of the frame for actuating the

armature, an 1nclosing case in which the
electro-magnets and frame with its attached
parts are mounted, combined binding posts
and ‘contacts secured in the casing in such
position as to be engaged by said movable

80
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| ed on the frame, means on the armature for

110

115

contact, and binding posts in the casing for

connecting the magnets in a circuit.

26. In a switch, the combination of a
frame, a toggle mechanism mounted there-
on, an armature movably supported at op-

‘posite ends on the frame, a bridging contact

on the frame and operatively connected with
the mechanism, and an electro-magnet for
operating the armature. -

27. In a switch mechanism of the class

described, a casing, a frame removably

mounted therein, a toggle mechanism mount-
ed on the frame, a bridging contact mount-
ed on the frame and connected with the tog-

" gle mechanism and disposed at one side

120 -
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30

thereof, an armature mounted on the frame |

and disposed at the opposite side of the

mechanisin, electro—magnets In the casing 1n |

cobperative relation with the armature, and
means between the armature and mechanism

~ for actuating the latter.

28. In a switch, the combination of 2

toggle mechanism, a bridging contact ac-

tuated by the mechanism, an armature, elec-
tro-magnets for the armature, a yoke for the
magnets, separate devices on the armature
alternately engaging the mechanism for re-
versely actuating the same, and means on
the said yoke for holding one device out of
operative relation to the mechanism while
the other device is actuating the mechanism.

29. In a switch, the combination of a
movable contact element, an electro-magnet,
a toggle mechanism between the magnet and
element, an armature attracted by the elec-
tro- magnet to operate through the said
mechanism to move the element to open
circuit position during one energization of
the magnets and to clesed circuit position
during the next energization of the magnets,
and means operating on the toggle mecha-
nism to accelerate the last portion of the
movement of the contact element.

30. A switch comprising a movable con-
tact element, a toggle mechanism connected
with the element, an armature, means be-
tween the armature and toggle mechanism
for reversing the latter by the succeeding
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similar stroke of the armature, an electro-

magnet for actuating the armature, and

springs first placed under tension during
the 1nitial part of the movement of the tog-

ogle mechanism and operating to cause a

quick movement of the mechanism.

31. In a.quick make and break switch, a
toggle mechanisin comprising oppositely
moving separate sets of links, yokes to
which the links are connected, springs press-
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ing on the yokes and arranged to be com-

pressed while the links are straightening
and to expand after the links pass their dead
centers to effect a quick movement, operat-
ing means for the toggle mechanism, and a

switch element connected with the toggle

mechanism.

32. In a switch, a cruciform supporting
frame, upwardly extending members on two
oppositely disposed arms on the frame, ar-
mature guides on the members, toggle mech-
anism supporting means on each member, a
member on one arm having means for sup-
porting a bridging contact, and a member
o:ln the remaining arm provided with spaced
slots. -

In testimony whereof I affix my signature

| In presence of two witnesses.

LEANDER A. LAPLANT.

Witnesses: _
NarormoN A. GALLAUT,
Brssiz McEKran.
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