No. 840,327. PATENTED JAN, 1, 190'7

E. M, HEWLETT & T. E BUTTON.,
ELECTRIC SWITCH.

APPLICATION FILED MAY 28, 1904,

3 SHEETS—SHEET 1.

Witnesses, - ImMventors:

L s - Edcuor*d M.Hewlett,

/ 7. k';T’ eodore k.. Butbori
% 0./, ' #’M%
/ F!tby.




- PATENTED JAN,. 1, 1907,
B M, HEWLETT & T. E. BUTTON,

ELECTRIC SWITCH.

APPLIUATION FILED MAY 28, 1904, -
| 3 SHEETS—SHEET 9,

1©

H—

- o .. R ' 54 ’ l( )
, NS Araldide iy 2750\
, . . 1" If-fl-r 'I’ﬂl, 3 ally N 1
. } ,_" 'I ILI t-lu..d'" !.

I_ 39
14— z ~#o”

-
-~
i

— g
S T

L O

29 o=

Witnesses,

|

L ) "h‘\

Inventors:
*  Edward M.Newlett,,
TheodoreE.Button,

-

o\
e O
AABRALRRTRAY

AR R RVRL VYR

' .
7 e b .
e Y QU O
bgmi e -




No. 840,327,

PATENTED JAN. 1, 1907
b, M. HEWLETT & T. E. BUTTON

ELECTRIC SWITCH.

APPLICATION FILED MAY 28, 1904,

3 SHEETS—SHEET 3.

VML e
P e B

FLg.&

TP e S e e
— el TR e— e PR ——

frey

19
=5
26
ar — la
17— T
|4
2.
30—+ - _._* ' ] ;' 30
@ @ ‘
29
(l)i,thesses. INnventors
7 . /1’/ Edward M Newlett,
o~ ' v

a eE 3 ,
/(,, yZa HAUAN Do o




UNITED STATES PATEXNT OFFICE.

- T — o

EDWARD M. HEWLETT AND THEODORE E. BUTTON, OF SCHENECTADY,
NEW YORK, ASSIGNORS TG GENERAL ELECTRIC COMPANY, A COR-

PORATION OF NEW YORK.,

-

ELECTRIC SWITCH.

No. 840,324,

Specification of Letters Pajent.

' Patented Jan. 1, 1807.

Application filed May 28,1904, Serial No. 210,165,

1o all Whom It 1aly concer:

Be it known that we, Eoward M. Hew-

LETT and TuEoporE E. BUuTTON, citizens of

the United States, residing at Scenenectady,

county of dehenectady, State of New York,

have invented certain new and useful Im-

provements 1in Klectric Switches, of which

- the following is a specification.

ro
to electrically-controlled switches which may
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- cordance with the invention, the switch be-
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- and efficient structure,

The present invention relates to improve-
ments 1 electric switches, and particularly

be closed or opened from a distant point.
‘The object of the invention is to provide a

- switch of this type which is compact in struc-
15 _

ture and effective in operation.

To this end the invention comprises a
novel organization, as well as certain novel
-structural features, all of which will be under-
stood upon reference to the following de-

scription, taken in connection with the ac-
companying drawings, and the scope of the
invention will be particularly pointed out in

‘the appended claims. -

In said drawings, Figure 1 is a side eleva-
tion of an electric switch constructed in ac-

ing shown in closed position. Fig. 2isa simi-
lar view showing the switch open and the op-
erating-magnet in section.. ¥ig. 3 is a front

elevation of the switch, and Fig. 4is a verti-

cal section of the dash-pot valve.- :
The switch iliustrated is of the carbon
break type and comprises horizontally-dis-
posed main contacts and codperating copper
and carbon shunt-contacts.” The movable
switch-contacts are mounted on pivotally-
supported frames which are vieldingly con-

‘nected and arranged so that in operation the
final break in the circuit takes place between

the carbon contacts. The main-contact-sup-
portin

its upper central portion. The operating
mechanism comprises a plurality of magnets
included in a common magnet-casing, and

‘the lower ends of the arched frame are piv-

oted. o, the opposite sides of said casing at a
point adjacent to the switch-base. This
whole arrangement presents s very compact

Referring in deiail to the drawings, 10 des-

~1gnates a slab of sluts, marble, or other insu-

frame is an arched or inverted-U--
shaped frame which straddles the switch-op-
-erating mechanism and carries the contact at

!

| latin%land fireproof material upon which the

switch parts are mounted.. This of course

imay be a portion of a switchboard or an inde-

pendent switch-base. On the front of this
slab are located the contact-studs 11, which

extend through the slab and terminate in
threaded shanks - ,
engagement with suitable terminals. The
fixed carbon contacts 12 are electrically and
mechanically connected to the studs by up-
wardly and outwardly extending arms 13.
The magnet casing or frame above referred

provided with nuts for 6o
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to and designated 14 is suitably bolted or

10 below the contact-studs 11 and serves as

the base or support of the frame 15. This

frame consists, substantially, of & horizontal

~connecting member 16 and two downwardly-

extending parallel members 17, which are
connected at their lower ends to the ma
casing 14 by the pivots 18. The bridging
contact 19, which is connected to the center

of the horizontal member 16, is composed of

a bundle of laminations of spring-copper or
other conducting material and is adapted to
close the circuit between the studs 11. |

- Rigidly secured to the upper side of the
contact 19 are oppositely-extending hori-
zontal contact-fingers 20, arranged in shunt

to the primary contact 19. These fingers are

provided with removable contacting ends
and are composed in part of spring material
which is given a set sufficient to bring the

| face of their outer contacting ends slightly"

otherwise secured to the face of the support

70

et-

75

30 .

beyond the contacting face of the ends of the

Jlaminations comprising the contact 19 when

the switch is opened, thus causing the circuit
to be broken Eetween the studs 11 and the
fingers 20 after it is broken between the
studs 11 and thecontact19. The final break,
nowever, normally occurs between the car-
bon contacts 12 and 122; but if they for any
reason are out of service the main brush
protected from injury from pitting and fus-
Ing by the contacts 20. The movable carbon
contacts 12%.are carried at the upper ends of
vertically-extending arms 21, which form

part of the spring-plate 22, which is pivoted -

at 1ts lower edge at the point 23 to the upper
side of the magnet-frame 14. | -

Electrical connection is established be-
tween the movable carbon contacts 120 by
way of a strip 24 of copper or other good con-

is -
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~ leads from the chamber of the dash-pot to |
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ducting material, which is secured on the'
inner side of the plate 22. This plate 22,
~whiceb, in fact, 1s a supporting-frame for the
“moving carbon eontacts 122, 1s. mechanically

connected to the frame 15 by means of links
25 and springs 26. 'The links have a pin-and

slot connection between the frames while the

springs 26 are under tension. and-tend to
draw the frames 15 and 22 together, but per-
mit them to separate when the pressure be-

-tween -the contacts 12 and 122 becomes ex< |

cessive or the movement of the frame 15 1s
extremely rapid. By means of this spring
connection between the frames 15 and 22 any

suddenness of motion -transmitted to the

former 18.not communicated to the latter m

‘the same degree.
i

This has the effect of in-
creasing the
by preserwvi

plate 22. When, however, the carbon con-

tacts 12 and 12* are brought into engage-

ment, the links 25 comeinto play, and through
the agency of the ends of the slots bearing
against their pins the said contacts are
pressed 1nto firm engagement. The spring
action of the plate 22 also causes a wiping con-
tact between the carbon blocks 12 and 12&.

Motion is transmitted to the main-contact-
supporting frame 15 and thence to the car-

bon-contact-supporting frame 22 by means
of the operating-magnet 27. This magnet
1s loeated in the outer portion of the magnet-

casing 14 and is provided at its lower end
with an armature:28, comprising g, honizontal -

Port’ion and a movable core, which armature

1s eonnected, by means of a cross-bar 29 and

end links 30, to the lower ends of the ver-
tical portions 17 of the frame T5. The coil
of the magnet 27 may be included in any
sultable ecircuit and when energized draws
the armature 28 upward, and thereby rocks
the frame 15.about its pivots 18, so as to close

the switch. By reason of the strong pull of
the magnet 27 upon.its armature some means

must be emplioyed for preventing the con-

tact 19 from striking the studs 11 with toeo

oreat a.force.

loosely fitted. As a resuli of tliis construc-

tion when the magnet 27 is energized the gir-

entrapped .in the dash-pot 31 is compressed
and the blow between the contacts is thereby
cushioned. In order to permit & rapid re-
turn of the parts to.open position, the arma-
ture 28 1s provided with-a passage 22, which

atmosphere. This passage is controlled by
a valve 33, which closes the passage during
the closing movement of the switch and by
reason of the difference In air-pressure on. its
opposiis sides opens said passage during the

opening movement of the switeh.

In ordar to maintain the switch in closed |

fe of this portion of the switch |
the resiliency of the spring-.

840,327

‘position, we .provide" 3 locking—toggle 34,

which comgrlse_s a T-shaped or equivalent
link 34* and a pair of codperating hnks 34°.
The link 34® is pivoted at the outer end of its

central branch between projections extend-
ing from the upper side of the magnet-irame
| 14 and at the ends of its lateral branches to
- the links 34P, which in turn are pivoted at
- their OEposite ends to. the verfical members

17 of the contact-supporting frame 15, thus
providing a toggle connection between the
fixed magnet-frame and the movable frame

| of the main contacts. This toggle is nor-
| mally drawn into locking position by means .
3o
' of the magnet-frame and connected there-

of coiled springs 36, located on opposite sides

with at their lower ends and to the lateral

arms of the toggle-link -34® at their upper

ends, as clearly shown in Fig. 1. | *

In order to trip the toggle, the link 342 1s
provided with a central projection 37, which
i1s-adapted to hie in the path of movement of a

‘tripping-pin 38; which is normally held by

oravity in non-engaging position. This pin
is actuated to trip the toggle 34 by means of
the trip-magnet 39, having a movable core
40, to which the pin 38 is secured by suitable
pins 403, This ma _
casing 14 between. the closmg-magnet 27 and
the support 10. - The coil of the trip-magnet

may be included in circuit with a relay or

et 18 housed within the

—0
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other device responsive to varlations of con-

ditions in the main cireuit, or it may be in-

cluded m circult with a manual or other inde-

pendent switch. When the switch is closed

100

and locked, the parts will occupy the position

illustrated in Fig. 1. If when in this po-
sition the trip-magnet 39 is. energized, the

movable core 40 will be drawn upward and
| the pin 38 will be driven with considerable
| force against the projection 37 of the toggle,

thus breaking it and allowing the movable

parts of the switch to fall to open position

under the force of gravity. It is apparent

 that the springs 36 in returning the toggle to
locking position are not absolutely necessary,
In order to take up this blew, I si: |
we provide a dash-pot 31, which is located |
1n the interior of the coil of the magnet 27.
Into this pot the core of the armsature 28 is

since gravity might perform the same func-
tion, and where these springs are employed
they should not be so strong as to interfere
to any appreciable extent with the action of

| gravity in opening the switch. The openmg
-movement of the switch is himited by stops
| 41, projecting from the opposite sides of the
magnet-frame 14 into the path of the mem-
bers 17 of the frame 15.
-erably covered with leather or other soft ma-
teriad to cushion the blow.

The stops are pref-

1t is apparent that many changes__"andf&l*-_

terations may be made in the specific con-
‘struction illustrated without departing from
the spirit and scope of our mvention. We

therefore do not wish to be limited’ to the
specific matter disclosed, but aim to coverby

the terms of the appended-claims all equiva- .
130

lenit alterations and modifications.
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~ What we claim as new, and desire to secure
by Letters Patent of the United States, is—
1. A magnetically-controlled switch com-

- prising fived and movable contacts, an arched

10

supporting-frame for the movable. contact,

locking devices for said switch-contacts, a
release-magnet therefor, and a switch-closing
nagnet, said magnets located in a common
magnet-frame, said locking device and re-

leasing and closing magnets being housed be-

- tween the vertical portions of said frame.
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2. A magnetically-controlled switch com-
prising fixed and movable contacts, an arched
supporting-frame for the movable contact, a
switch-magnet and a releasing-magnet lo-
cated In a common magnet-franie mounted

“between the vertical portions of said contact-

supporting frame. _
3. A magnetically-controlled switch com-

prising fixed and movable contacts, an arched

supporting-frame for the movable contact, a
switch-operating magnet and a releasing-
magnet located in a common magnet-frame
mounted between the vertical portions of said
contact-supporting frame, and locking de-

vices located on the upperside of said magnet-

frame. -

4. An electric switch comprising fixed and
movable contacts, an arcHed supporting-
frame for the movable contact, electrically-
actuated mechanism for closing the switch-
contacts housed between the vertical por-
tions of said frame, auxiliary fixed and mov-

able shunt-contacts, an auxiliary frame car-

rymg said movable shunt-contact, and elas-
tic connecting means between said auxiliary
frame and said supporting-frame whereby
the supporting-frame actuates the auxiliary
frame and saic% shunt-contacts are maintained
In engagement after the ciredit is broken at

the main contaets. : -

5. A magnetically-controlled switch com-
prising fixed and movable contacts, an arched
supporting-frame for the movable contact, a
releasing-magnet and a switch-operating
magnet mounted between the vertical por-
tions of said frame, a toggle above the releas-
ing-magnet for locking said contacts in closed
position, and connecting means below the

switch-operating magnet and operable there-

by to rock said frame to close the switch.
6. A magnetically-controlled switch com-
prising fixed and movable contacts, an arched
supporting-frame for the movable bridging
contact, a releasing-magnet and a switch-op-
erating magnet mounted between the vertical
portions of said frame, & locking-togele con-
nected to said frame above sald releasing-
magnet, a pin operated by said releasing-
magnet to break said toggele, an armature for
the switch-operating magnet located at the

lower end of said magnet, and a link connec-

tion between said armature

and said support-
* v | ] & : ;
ing-frame for closing said

armature is drawn upward.

1

switch when said

quick switch movement.

porting-frames for

7. A magnetically-controlled switch com-

prising fixed and movable contacts, an arched

supporting-frame for the movable contact,
switch-operating means housed between the

| vertical portions of said frame, said means
comprising an operating-magnet having its
supporting-

armature connected to' said

3 .

70

frame so as to close said switch when sajd

magnet 1s energized, and means for cushion-
ing the blow of the contacts.

8. A magnetically-controlled switch com- -

prising fixed and movable countacts, a SUp-
porting-frame for the movable contact, and
switch-operating means COMPYrISING &N Oper-
ating-magnet having its armature connected
to said supporting-frame so as to close said
switch when said magnet is energized, and a
dash-pot located within said magnet-coil and
arranged to retard the movement of said az-
mature in closing the switch and to permit a
quick movement in opening it. |

9. A magnetically-controlled switch com-
prising fixed and movable contacts, a sup-
porting-frame for the movable contacs , and
switch-operating means COIMPIISING an oper-

ating-magnet having its armature connected

to saild supporting-frame so as to close said
switch when said magnet is enereized, and an
armature for said maguet fitted loosely in an
alr-pot within the magnet-coil, and s valve
controlling an outlet-passage from said pot
arranged to close during the closing move-
ment of said switch to cushion the blow of
the switch-contacts, and to open during the
opening movement of the switch to permit &

10. An electric switch comprising a sup-
port, fixed main and shunt contacts, & main
irame pivoted to said support and Carrying
& movabie main contact, a supplementary
frame carrying a movable shunt-contact P1Vv-
oted to-said support and actuated by said
main frame, and an elastic connection be-
tween said frames. . S

11. An electric switch comprising a Sup-
port, fixed main and shunt contacts, 2 main
supporting-irame carrying a movable main
contact, a supplementary frame carrying a
movable shunt-contact and connected from
sald main supporting-frame, a lost-motion
connection between said frames, and a Spring
connecting said frames. |

12, An electric switch comprising fixed
and movable main and shunt contacts, sup-
porting-frames for the movable contacts, g
lost-motion connection between said Sup-
porting-frames, and springs tending to force

-sald shunt-contacts into engaging position

o

whereby the shunt-contacts remain closed

during the initial cpening movement of the 128

main contact. . | _
13. An electric switch comprising

1xed

and movable main and shunt contacts, sup-

the movable contacts, a
pin-and-slot connection between said sup-

8o
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Portmg—-fra.mes and sprmﬂ's tending to draw

said frames toward each other whereby the
shunt-contacts are held closed durmﬂ* the 1ni-

tial opening movement of the main contact.
14. An -electric switch comprising a sup-
porting-base, contact-studs mounted there-
on, a movable bridging contact, an arched
supportmﬂ‘—fra,me for said Dudu*mtr contact
pivoted to said base, a magnet for closing
said contacts secured to sa,ld base between

the vertical portions of said framie, a fixed |
shunt-cuntact, a movable shunt- contact pw—
oted to.said 111afrnet1 and elastic connecticn

between said supporting - frame and E:&ld :

movable shunt-contact whereby the eircuit 1s
broken between said main a,nd shunt con-
tacts in succeession.

15. A magnetic a]ly-—wutrolled switch com-
prisiag fixed and movable contacts, an oper-
ating-magnet for the movahle switch element
located below said contacts, a locking-toggle
for holding the switch in closed position lo-
cated between said magnet and contacts, and
a releasing-magnet for said toggle mounied

i1 & common magnet-frame Wlth sald operat-
mg-magnet. |

16. A magnetically-controlled switch com-
prising fixed and movable contacts, an iroa-
clad actuating - magnet for the meovable
switch elem_ent located below said contacts,

“an arched contact-suppﬂrtiiw frame pivot o

at 1ts lower ends to the opposite sides of said
magnet-frame, and locking means connected
to the upper side of said magnet-frame.

17. A mdgnetlcally-controlled switeh coin-

prising a base, a switch-operating magnet
and a releasmg—ma,gm,t 1ocated 1 g common
magmet-frame, fixed and movable contacts, a

supporting-irame for the movable cont act
carrying said eontact at its upper end and

pivoted to the magnet-frame st its lewer end,

- and means. for locking the switch in closed

position located on the upper side of said |

magnet-frame.

18, A magnetically-controlled switch com-

prising a base, a switch-operatiog 1"*“15-19'1}{‘{
ani a releas mff-mabnd 1 & COINTIION MALNEe
fmme secured to said base, fixed and mmr-

vl

-— -

rerr —r— - -—r — —m

- magnet-trame,
- operating mafi"uet located at the lower

840,327

able contacts, a supporting-frame for the
movable contact carrying said contact at its
upper end and pivoted at 1ts lower end to the
magnet - irame, and an armature for the
switch - operahnﬂ' magnet located at the
lower side of the maﬂnet and connected to
sald fsupportmg—-hame so as to close the
switch when sald magnet is energized.

19. A magnetically-controlled switch com-

prising a base, a swuch—operatmﬂ* magnet.

and a releasmﬂ-maﬂ'ﬂet In'a common magrnet-
frame secured to said base, fixed and mov-

able contacts, a supportmﬂ*-frame for the
movable contact carrying sald contact at its
upper end and pivoted at its lower end to the
‘an armature for the switch-
side

of the magnet and connected to said sup-

| porting-frame so as to close the switch when
sald magnet 1s energized,

and a locking-
toggle for holding the switch in closed POSI-
tion connected between the upper side of
sald magnet-frame and the contact-support-
ing frame.
20. A magnetically-controlled switch com-
prising & base, an iron-clad operating-magnet

‘secured there*o fixed and movable main and
‘shunt cont a,cts and supporting-iframes for

the movable conta,c,ts Carrying sald contacts
at their upper ends and pivoted to the mag-
net-frame at their lower ends.

21. A magnet ically-controlled switch com-
Prising a b&se an iron-clad operating-magnet
secured Theret o, ixed and movable main cLI.L‘(l
shunt contacts supporting-frames for the
movable CO]lt&th carrying sald contacts at
their upper ends and pwoted to the mag-
net-frame at their lower ends, and an elastic
connection between said bll})DOI’ilIlE-—iI}LIHPQ
whereby the cn’cult is broken at the mam
and shunt contacts in succession.

50
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In witness whereof we have hereunto set 90

our hands this 27th dayv of May, 1904.
EDWARD M. HEWLETT.
THEODORE . BUTTON.
Witnesses: |
| (3. C. HoLLISTER,
Hriex ORFORI}.
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