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The present invention relates, generally,.

to improvements in electric switches; and the

- invention has reference, more particularly,

~ which have associated therewith, as a com-
- ponent part of the structure of the imvention,

10

15

to a novel construction and arrangement of

electric circuit making and brefzkmg contacts

an electromagnet adapted to exert a force to
press the contacts of the switch against each
other for the purposes of lowermO' their con-
tact resistance and also for lockmn the con-

tacts tightly together in frictional eng gage-

~ment to resist movement,
being characterized further by the. fact that

the eleetromaﬁnet 1s energized by current

- Wthh flows throuo'h sald contacts When CIr-

cmt 18 closed thrmwh them.

" This invention has for its prmclpa,l ob]ect_

~ to provide a simple, compact and light switch
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structure of the cut out type Wthh generally

are not opened when potential is on the line
but which are opened only after the circuit
has been broken by other means such as, for

example, by an 011 switch, the present inven-
tion provldmo' means energlzed by current
flow through the switch for resisting or pre-

- rent is. ﬂowmg therethrough.

. other to reduce the contact resistance thereat'*

 to a minimum.
Another ob]ect of the invention is to pro-

The invention has for a , further ob]ect to
4 by the pivot bolt 9. Said blades 8, 8 are

provide a switch for high currents. which
has means associated therewith for pressing
the contacting members thereof against each

vide a switch having electromagnetic pres-

siure exerting means for the contactors there-

- of which means becomes inoperative and re-

5 each other when Nno current 1s fl 0w1110' there-

- between. -
Other objects and %dvantages of this in-

leases the contactors for separation from

~ vention, not at this time more particularly

enumemted will be clearly understood from

% the followmﬂ' detmled deecrlptmn of the

- Same.

'The 1nve11t1011 1S clearly 1llustrate=:1 In ac-

- companying drawings, in which :—

50

Figurelisa longltudmal elevation wéw of
one embodiment of the switch of the i inven-.

the arranﬁement |

tlon FlO‘HI’B 91isa plan view of the switch af
Flgme 1 and Figures3; 4, and 5 are respec-

tively a longltudmal elchlthIl view, a plan

view and an end elevation view of an alter—
nate embodiment of the invention.

Similar characters of reference are em-

ployed in all the hereinabove descrlbed_- '

Views, to indicate corresponding parts.

Referring now to Figures 1 and 2 of Sa1d?--

drawings the reference char acter 1 indicates:
‘a suitable base member of iron, slate or other

material, which carries the two spaced apart

G

support members 2 and 3, respectively, which -

are of insulating material such as porcelain

and are fixed to said base 1. Said support
member 2 at its outer end carries a conductor
stud 4 which is preferably of copper and has

attached to it the lug or'ear 5§ which is for the
' purpose of attaching or connecting a bus bar

or other conductor thereto Said insulating
member 3 also carries a conductor stud 6

which has attached thereto the connecting

ear or lug 7. Said stud 6 is slightly hlgherr
than said stud 4 and has its outer end bev-
eled off to permit the ready and easy sliding
of a switch b‘ade into position along the sides
- of it. Pivoted to:said stud 4 is a double or

" venting the opening of the switch When cur- _
- bifurcated switch blade comprising two

75

blades 8, 8 held one on each side of said stud |

S

of a length to extend past said stud 6 and are

spaced apart to make wiping contact there-
‘with one on each side thereof. At their outer

ends said blades curve inwardly toward and

against each other, where they are joined to-
wether by rivets or spot” welds, and they
Thave formed therethrough at the end of the."
opening 10 for the insertion of a hook used
in opening or closing the switch. The blades
OO

: known which while bemg comparatively:
rigid and strong are capable of some degree

I.of lateral flexure. This demee of lateral flex- __
ure is utilized in epplymfr pressure of said

8, 8 are of bus bar copper, of the type well

blades against said stud 6 to lock them in
position agamst it and to reduce contact re-

- sistance, by parts hereinafter fully described.
- Pivoted to each of said blades 8, & between
the part which contacts with said Stud 6 and

sald opening 10 is-an arm 11 which extends
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backwardly along its res pecu*fe blade 8 and
terminates near said stud 4 at \vmc‘l point
each carries fixed thereto a U shaped mag-
netic armature 12 by means ot bmt‘s 13, 13
which extend through a respective armature

and a flange 14 Wh_lch efiendb out lateraily

from a reqpﬂcal ve arm 11, Said arms 11, 11
are held to and pﬂoted to their respective
blade & by means of the bolts 15, 15, with

a shim 16 mounted on each of said bOitb 15

between a blade 8 and 1ts vespective arm 11,
Said bolts 15, 15 are left incompletely tight:

ened so as to allow a slight lateral play of
each of said arms 11, 11 later ally towa rd and

from each other, and said shims 16, 16 are
of such dimension along their *'espeﬂtrrﬂ
blades as to terminate at 2 1,;0111% infermediate
the edges of said stud
blade 8—8 is in the clof-‘:ed position. The arm
of each of said U shaped magnets 12, 12 ex-
tends toward those of the opposite magnet
in opposed alignment and when the switeh

“1s closed and current of a given value 1s pass-
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~ siderable increase of pressure on said
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‘also to lock

ing therethrough said ferﬂ’rureq 12, 12 will
be drawn toward cach other by the maﬂ‘peﬂc
lines of force induced therein b} sa1d current.

The thickness and length of said shums 16, 16

and the play allowed by said bolts 15, 15 are

predetermined so that Wheﬂ said magnets
inner surfaCﬂ of the respective pr ojections 31

12, 12 are moved toward each cther Lhe lev-

erage of said arms 11, 11 on said bolts 15, 15
and over the 1nner ede’es of sa1d shims 16 18
will produce a clampmfr of said blades 8—8
against said stud 6 one on each side thereof
The proportm‘m o lengths of the distances ol
the inner edge of :eud shims 16, 16 ﬂnd of
sald maoneis 12, 19 from said holis 1 15, 15
g1ve a comparatw Iy great leverage at a on—
atiid]
6 when said magnets 19 12 are drawn toward
each other. The Jateral floxibility of said
blades 8—8 permits this pressure to hold the

sides of said blades 8—8 firmly against the

‘gides of said stud 6 to reduce the contact

reSiStance .'therebefWGEH tO |
sald blades 8—8

mind “111 m and

in pla an d

" hold them in place by frictional Coataw be-
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tween the and caid stud 6. When cur-
rent is cut off from the switch the pressure

on sald stud 6 1% releﬁsea and said blades can
.easﬂy be opened

in the usual manner.
Referring now to the alternate emmmhmﬂ*}t
as illustrated ] in Tigures 8, 4, and 5 of the
drawings the base 920 ¢ supports two msulating
support members 21 and 22 which are snaced
apart and which carry respectively the ter-
minal clips 23 and 24. To said clins 23 and

24 are aflixed respectwely the terminal lugs

25 and 26 and a switch blade “’7 pivoted 1n

said clip 23 is movable thereon into :md »:;mt
of circuit closing position in said clin 24.

tending around S‘lld clin 24 laterally fmd a.f

the bottom fhereof is the magnﬂtlc har 28,
to the oppesite ends of which are pivoted the

outwardly extending armatures 29, 29, each

§ when said switch

11,758,850

of which terminates beyond the ou Ler extreii-
ity of said clip 24. From the outer end of
each of said armatures 29, 29 there extends
inwardly one toward the other the extensions

30, 30 and between the pivoet of each of said

armatures 29 and its 1*espectwe extension 30
Said bar 28 and

is an inward projecticn 31.
said armatures 29, 29 and extensions 30, 30
form an almost complete magnetic path about
sald switch blade 27 when s'fud blade 1s in
the closed circuat p{:}mbon 11 said chl:; 24 ;

and current fiow through the switen, when
in this position, will mduce a maonetli, flux
in said magnetic path and said armatures 29,
29 will be drawn toward each other. On each
of said armatures 29, 29 between its pivot
and 1ts respective exte *131011 30 1s a projection
31 which, ‘when current flow thro ueh blade

97 causes said armatures 30, 30 to be drawn

toward ea,(m other, will be pressed against
the sides of said chp 94 which, in turn will

be pressed against opposite sides of said

switch blade 27 thereby locking said blade 27

against movement from the closel circult

1:)08113101’1 and also thereby reducing the con-

tact resistance beétween q‘ud chp 24 and c;fud_

awitch blade 27.

~In each of Smd armatires 29 29 15 formed
d bore 32, which extends mwardlv from the

and carries a compression spring 33 which
presses at one end against the respectr‘ e side
of said clip 24 and af its other end against the
bottom of the respective bore 32.
its pivot, each of said armatures 29, 29, car-
ries a downwaxdl“v extending spur 34, Said
springs 33, 33 tend to move said urmatum%

29, 29 and their lateral extensions 30, 30 out-
wardly and serve to separate the ends of said

extensions 30, 30 sufficiently for the blade 27
to pass thereby without striking when the

blade 27 18 mo ved into and out of the closed

circuat, posi.tlon Said m)mg '34—34 serve by
striking against lateral DI‘O;BCth ns 35, 35 at

the bmtom of said clinp 24 to limit the an ole

OI movement of said armatures and ﬂxten-

sions so that in their outermost posﬂzmn they
“will be close enough to each other,
blade 15 closed ¢

and current 1s pe Jassit o there-
through, for thﬂ mafrﬂetm luy to um v them
Oﬂ'ethur and close them into compressive re-

lation against the sides of said f'hp 24. The

snid extensions 30, 20, in the preferred foru,
are further char *mtemzpd 0y
their length is such that th ey will not auite

this arrangement being made to provide that

full and positive compreagwn 1$ at all fimes
exerted to press the sides of said clip 24

against said blade 9( wheu the switch 1s cloa*ed.
and current 1s on. ' -

In the use and operation of this
ment of my invention and starting from =
position where the biade 2
and said qprmfrs 33, 8u are holding said ar-

Ad] acent

when the

the fact th-:lt'
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by means oi an oil switch or other s

matures 29, 29 awa y Jtr(, m each other at the
position detel mined by said spurs 34, 34 and

current being cut off from the &m 1tf h bx Uthm
svmtdmw means, the blade 27 1s (:105 i by
moving 1t mto poqman between the sides of
said chp Current path is then Lompleted
uitable

means and upon flow of current th‘OHUh sal1d
hblade 27 ﬂ]e magnetic flux induced in
bar 28, armatures 99, 29 and extensions 30, 30

sald armatures 29, 29 will be drawn tooethelf
and the sides of Enlld clip 24 will be p1:nchedf
together against said blade 27 to lock it in
_' posnlon and to secure maximum contact be-

The dimen-

tween said blade and said clip.
sions of the parts of the pressure locking and
contacting arrangement of the invention can

be ]_)1.01}011“:1011‘3%1 to secure maximuin leverage
and pressure Wltﬂm limits determined by the

limit in value of the current which ﬂfaws- in
the blade of the switch.

I am aware that some changes may be

made 1n the oeneral arm .:111061]1811138 anc com-.

binations of the various devices and parts,

as well as in the details of the construetion of

the same, without departing from the scope

of this invention as described 1n the fore-
ooing specification, and as defined in the
appended claims.

Hence, I do not hmit my
invention to the exact arrangements and com-
binations of the devices and. paits as set forth
in the iforegoing spemﬁcatlon nor do I con-
fine myself to the exact details of the con-
struction of said parts as 11111314 &tecl in the

accompanying dl‘awuws ' -

I claim:

1. In an electric SWltCh gtructure in com-

bination, cooperating make and breaL contact
11161111)815 and an electromqo*net in operative
relation to said contact members to become
energized by current therethrough and also to

e&elt force, and mechanical means for multi-

plying said force to firmly press said contact

members one against the other when said elec-

tromagnet 1s so energized.

9. In an electric swﬁ*ch str ctm e, 1N com-

- bination, an electromagnet hmnnn parts mov-

00
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able one toward the other and 'Ldapted when a

‘magnetic field 1s induced therein to exert a.
'force tending to move said movable parts to-
~ward each oiaer circuit making and breaking
- contact members and means for multlplymg

the force of said m‘mnet pa;r‘ts and adapted to

apply such multlphed rorce to said contact
members to press them firmly against e"l(}h-'

other.

3. In an electrm switch structm'e, 11 com-

bination, an elﬂctromaonet having parts mov-
able toward each other and ‘Ldat}ted wien a

magnetic field is produced therein to e rert a

- Tforce tending to move said movable parts
- toward each other, circult making and break-

ing contact members, movable m relation
with each other and means in operable rela-

tion to said magnet parts and said contact

- 1;753;350

sald

members for tra,‘lsmlttm force from sa,ld%
magnet parts to said smtch parts when in the

circuit making position at substantially right

angles to the direction of movement of said
contact members relative to each: other to

press them against each other.

4. In an electllc sywitch structure in com-

bmatlon a contact member havmo‘ the form

of a prO]ectlon a second contact member

comprising somewhat resilient parts in side

by side relation, one of said contact members
being movable mto and out of circuit making
contact with the other, first said contact
member being positioned between said parts

of said Second contact member when they are
in' closed contact relation, and electromag-
netic means in inductive relatlon to current

carrying parts of said switch adapted when
” energlzed to apply force to press said parts
of the second contact toward each other and
against first said contact member., |

“5. In an electric switch structure, in com-
-bma,tlon a knife switch having a contact stud

and a double blade contact pivoted for move-
ment into and out of contact with said stud,

the double blade comprising bars which con-
tact one on each side of said stud in closed
position of the switch, levers mounted one on

.!f""'_'"'r .

§ U

each side of said blade and pivoted at a

place outwardly beyond the contacting por- -
“tions of the blade and terminating 111termed1-— -
ate the pivot and the contactmcr portlon of
‘said blade, magnetic members carried one at
the end of each of said levers and in operable
“relation to each other to be drawn together
by magnetic flux induced therein when cur-
‘rent 1s passing through said blade, and a pres-

sure applymo member between eaeh of said

bars and its respective lever at a point adja-.

cent the contacting portion of the respectlve

bars. -

bination, a
and a doub’

e blade contact. pwoted for move-

~ment into and out of contact with said stud, ::
- the double blade compmsmcr bars Whmh con-

tact one on each side of said stud in closed
position of the switch, levers mounted one on

each side of said blade and pwoted at a place

outwardly beyond the contacting portions of

‘the blade and terminating intermediate the
pivot and the contactmﬁ portion of said

blade, magnetic members calmed one at the
end of each ot said levers and in onerable re-
lation to each other to be drawn towether by

'.magnetlc flux induced therein when current 1S
passing through said blade, and a pressure
%pplylno member between each of said bars
and its respective lever at a pomt adjacent the

contacting portion of the respective bars, said
levers bemcr capable of but a small anOIe of

| movement from said blade.

6. In an electric swﬁch structure in com-
knife switch having a contact stud

R

Toas

e

In an electric switch structure in com-

-bma,tlon a knife switch having a contact stud
and a double blade conta,ct pwoted for move- -
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" ment intt)' and out ',o'f contact with said s_t_ud',
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the double blade comprising bars which, in
the closed circuit position of the blade, con-

tact one on each side of said blade; levers

mounted one adjacent each side of said blade

‘and pivoted thereto at a place outwardly be-

yond the stud contacting portions of the blade
by means of bolts extending through said
levers and said blade and not completely
tightened thereagainst whereby said levers
are free to move therein through a small angle
from the sides of said blade, and a shim
mounted on said bolts one between each of

said levers and its respective side of said
blade, each of said shims terminating adja-

cent the stud contacting parts of said blade.
In testimony that I claim the invention set

forth above I have hereunto set my hand this

26th day of August, 1927. B
S ~~ FRAZER W. GAY.
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