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with covers

which the colis are mounted sia ;
Q)

18 which in this instapcs ars
serewed infe the tops of the cups. Solenoid
cores, one of which is shown at 19 ave adapt-
ed t0 move into and cut of the coils through
the cup covers to operate the switches, as
will be explained iater. TWach core is con-
nected at ifs upper end o & fexible chain or
egbie 20, which 1s eonnectéd to the upper end

of the shorter arm of s walking-beam lever

21. 'These walking-bekm lsvers are rigidly

connected to the short, horizontsl shafts 22,

- mountea to revolve or cscillate in the up-

1b

20

- gireles concentrie

25

30
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wardly extending bearings 23, These short
shafts are preferably joined together by the
flanged connecting rod 22’ thereby forming a

SN Te;, long shsit, so that both beams will

roeK in unison. These walking-beaims have
Torwerdly extending wrms, longer than the

rearwardly extending srms previously de-
seribed. The two lever
nave enlarged outer faces which sre sres of
‘ with the pivotal center of

the bsam. |

Attached to the top of each longer lever
arm i3 a second flexible chain or cable 24,
which extends downward and is connected
i any suitable manner to the vertically
movable plunger 14 previously described.
Hach lever arm is grooved 1o receive the
chain, as is clearly shown. The lever arms
are ol such lengths that vertical tangents to

‘the arcs of the longer arms always coincide

with the longitudinal axes of the plungers 14
and the vertical tangents of the ares of the
shorter arms always coincide with tha axes
of the solenoid cores. Thus as the beam. are

rocked about the horizontal axis, each ecore

19 and each plunger 14 will always move in a
vertical direction.
if the beams are each set at the properangles,
and it the corresponding chains or cables on
tne beams are of the proper lengths, al} cir-
cutts will be closed simultaneousiy. I have
snown ab 25, counterweights on each plunger
14 in order that the switch may be quick act-
ing. A lug 26 on each walking-beam is
adapted to engage a stationary lug 27 on the
casing to limit the downward movement of
the movable switch member. By making

‘the lever arm connected to the plunger
longer than the lever armn connecte

io the
core 1 ain able to obtain a considerable move-
ment of the switch contact from a compara-
tively small movement of the core and the
ratic of movements may be varied to any ex-
tent by changing the relative lengths of the
lever arms. | | o

1t will be seen that the plungers 14 carry-

arms of each bsam

it will thus be seen that

ing the bridging contacts will move simul-

taneously i parallel lines, and therefore all
the oircuits will be closed or opened stmui-
tentesusly.  The mechanism by which I ac-
compiish this result is exceedingly simple

65 and composed of Very few warts, and is there- |

913,

| other unit-pole switches.

FIEPE

provided | fore positive in its action and not liable to
get oub of order.

By curving the outer
taces oi the walking beam arms on arcs of
circles concentric with the center of rotation,
the effective lever arms will always be’ the
saine In fength, no matter to what angles the
peams are melined. Thus the pluncer will

70

move at a uniform speed throughout the

stroke 1f the solenoid core moves at uniform
speed. '

It will also be seen that cach of my unit-
pole switches is absolutely . self-contained
and can be operated independently of the
i can unite any
number of these independent switches into a
multipole switch by simply connecting the
short shafts 22 so that all the switches will be
operated simultaneously. The number of
unit-pole switches so employed can be
changed at will for use in transmission sys-
tems, having any desired number of phases.

Having thus described my invention, what
1 claim as new and desire to secure by Let-
ters Patent 1s— -

1.-In an electrically operate' switch, a
horizontal support, a pair of stationary con-
tact members secured to the lower side
tnereof, & movable bridging contact mem-

ber, a vertically movable plunger secured to

seid bridging contact member, means for
reising ‘he plunger and bridging conizot

79

&80

a0
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member and for nolding the latter in firm

engagement with the stationary contact

‘mempers comprising a soienoid supported on

said horizontal support, a horizontal shaft
mounted 1 bearings on said support, a lever
carried by said shaft, flexible iiheans con-
necting one end of said lever to said plunger,

‘and flexible means connecting the other end

of said lever to the core of the solenoid.

2. In combination, a plurality of unit-pole
switches each having a stationary and a
movable contact, a shaft or spindle sup-
ported on the top of each unit-pole switch,
all said shafts bemg in horizontal aiindment
and connected ‘together so as to rotate in
unison, an operating lever secured to each

shalt, one end of each lever being substan-

tially vertically above the corresponding
movable contact and connected thereto, and

2 solenoid for operating said shafts and
levers, - o

3. In combination, a plurality of unit-
poie switches each having a movable contact
anc a stationary contact, a solenoid for op-

100

110

190

erating each switch, a walking-beam mount-

ed on each switch for transmitting motion
from the solenoid core to the movable con-
tact, connecting means between each solen-
ofd core and one end of the corresponding
beam and the movable contact and other

125

end of the beam, and means connecting the -

walking-beams integrally together. -
4. In combination, a plurality of single- -

pole switches having stationary snd mov-
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cores, and oppositely extending lever o
.fmmectm to the movable contacts..

.E‘»X_tendmﬁ* from one side of

‘able contacts, a pa,u of upright beazmg posts
on each swrtch 2. hor izontal

in each pair of bearing posts, & plurality of

lever arms mounted on said spindles in.posi-

tion to. operate the movable contacts and

electromagnetic means for moving the levers

said spindles being mechanieally connected
together wherebv “all the wmt(*neq wiil be
epm ated simultaneouslv. ~

5. In f‘*{}mbmatmn a plurality of single-

pole switches having St&twn‘iI‘V and tovable

contacts, an operating solenoid for each
switch, a ‘h&liﬂl"ﬂ beam lever miotnted
above each switch mnmcung means be-

tween each solenmd coTe . ana one arm of &
walking-beam lever, mmne%mg means be-

tween the cozreﬁ:penung movable contact

and the other arm of the wzﬂkmg-—beam
1@?@1‘, and means connecting all the w alking
beams together whereby all the switches
wiil be cpera t@d 11 UnIson. |

6. in combmatl{m a plurality of switches

ngving stationary and movabie contacts, an

pemtmg solenoid for sach switch, a hori-
zomal shaft mounted in bearings on said

switches, lever arms exten ding im*n one gide

of said f-;haft and connected m this-solenoid
A1MS

In combination, a plurality of adjacent
smole pole switches having m“h g station-
arv. contact and & movable contact, & rota-
tabla shaft mounted in bearings above said
switehes, paralle]l lever arms mtem]mw from

s1d ¢ }mft over the m movable contacts of said
switches, means connecting ecach mowz.bi-
umtaf' with the end of ane of sald arms,
and g plul altty of swiich opet at ing solenoids
connected with said shaft.

8. In combination, a plurality of switches
having movabhle (md s;{atmmmw contacts, 4

wt&table shaft mounted in bearings over the

switches, a plurality of ‘;}.3*”11{91 lever BTN S
sald shaft and
each conne{:f d to a mmr.mﬂt,, contact, &
pluf&Ltv of parasllel shorter lever arms ex

tending {rom sald nlwi‘z 1 an os)poque l‘!:r{*a?-

tmn, and plumh v of operating solenoids
cacii connected to one of sald last named
tever arms, whereby all the switches will be
operated mnn1]t¢nmuslv _

9. In a muitipole o1l switch, a plurality of

‘single pole switches, each comprising an in-

Sula,tmg support, an o1l tank suspended
therefrom and contacts within each tank,
terminal rods connected to the contacts and
extending through the corresponding insu-
lating su pport..-_,_., & protecting easing mounted
on each insulating support, conductors con-
nected to said terminal rods and extending

qpm dle or shaft
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mechanism corn p sing a rotaiable m}érbf:f; {

compose
- units, each Lmt consistine of o

Cmeaechaniam

through the casing Wfaﬁl 2nd a switch operat-

ing meohamsm mounted 0n 8 ach of said cas-

INgs. |
0. In wmbm ation, a plurality of single
pole oil switches, each incliiding an 1?‘151113:1%,—-
ing supnort, a tank s

frame mounted on said :;uppmt and & com-
plete operating nieans including a solenocid

and a pivoted walking beam mounte On said
frare, - |

1i. In con '1‘)1:1&51{‘?’1,, & p,,mml ity 6t self-

contaeined elec me,,all‘i*, operated unit pole

switches, -sach having a separate and cown-
plete operating mechanism including an
emmmmaﬂmtuz motive closing device, and

aons  for mechanically ¢ mmecfmfr £

th of said switches for simul-
tanerus operation” to form a multipole
switeh. B

12. In combiration, a plur ality of sell-
contained unit pole switches each hfz, TIng 2
separate and {‘omple‘re operating mu{,nﬂ,m.a.n
11‘1{3111( Ing an slectro magnetic motive CIOBING
dgvics, :;md neans for mechanicallv ermnect-
me together U“.J ﬂ‘}{:}"i‘mna mpc}mmum Of
any number of seid switches for simultanecs

operation to form g multipole switeh.

13. In combination, a plurality of seii-
contained electri Mlv operated unit pole
switches, each }‘s&vmg{ a separate orerating

'f

.—-u

walking beam lever
IMeans For conne cii

umbper of said shis bfll(l cole nmd DE T
energized sinuitansously to operate the con-
nected switeh l‘ﬂitb in UTJQHH

o in cambimation, a multipole switeh
sed of a plw ali 1y of hi‘if{_‘.t}llt-‘tbin{‘d

coiper
contact members, s separate and wmplete
opﬂlatmv nwcizﬂmqm meludime {quuc&ll‘ﬁ
erated switch closing means, and mesns

mr mﬁfhmz}f*ﬂlw* constraiming said switceh
units to eperate simulianeonsiv.

i5. in wmhmﬁum faralitv ¢
contained mm pole electrically 1
switches, sach having a separste ope sz‘*tmu
wmeluding an elact; ::)mf*fr:mf C

maans fur mechanically

connecting togsther “mal f}pﬁrfe na mochan-
1518 SO hﬂ(} said nni t pole switches will be
operated i unison. -

in testimony whereof T affix aw&dgﬁmu

and a solenoid, amd
' together Q1LY
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scured thereto, station-
cary and movable contacts In said. tank, »
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