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Be it knowy X g {
i he United Sm,rx—,m residing ab
m ithe county of Q*lfmék and

usetts, have invented
use'ful imm'ovemmq in Pag-

ric Switeh es, of which the
, dea , and exact speci-

o
[

}.

This invention m‘%ﬂs to e‘-ectricahy oper-
; ot “zycm hre zkcrs;,
"o distent control of such
i may be méade
3 meu wus en-
35 -} yulate

yoli ; to be ms with 2
mMaximum *w»mmc' in an b @»ﬁsnwcé part
heopers tation and ot the same time

1

.
Jra‘tc;r? which in
ritches 1o nec-

)‘r ti
£ iﬁif‘h pote*
ingure safety of MO The operat-
i switches are bodles of con-
weight and as a; firm pressure
nets af which the civeuit is made and
necessary, considerable power is
opoﬂa‘:mp' nmchamsm Very

o
Vi
1

on

i mo‘mf% are Bmployed for this

solenoids of grh% power and it
15 one 0?5 the objects of my uw"miog to
cheapen the oper avmg mechanism in this re-

for the purpose an iron-
5‘4;300“(} that as its armature
ive efx"ort pproaches closen
the magnetic circuit gives
vower, & cam mech anism inter-
: atween the armature end the operat-
ng ro i inereases the h’v“ cage and there
muitg nlies the power. DBy Ll‘1b means L am
able to effect the operztlon of the heaviest
switches eznpm“ﬂd in service for supply and
distribution of electricity vmth a compaia-
tively small electromagnet. The magnet is
preferably of the bell ty pe in which both the
core and shell are of Tron and cooperate in
rendering waximum the tractive (,h(;ﬂ O
H A very 1mpmxmt ineident of

he core and

INCY as‘ef‘

v et

U85

the armature.
this structure is that the violent jar on the

switeh ”pdri% usually ocenrring when the
switeh is thrown open or shut is aveided in |

wy structure and athough the 110“,\
fure w hef\ (’r‘!wn t'f; tLL magn

qmc;{‘yn d)
apparatus is "Jmcvst nil. ,Ch};s'
cipally due to the sliding ula;"
the cam which throws the swi

"‘Jd" i

ted Aug. 20,1912,

I connected with the armatu‘e being provided
with s roller contact which rides easily on
the of the switch-operating fever
always provides a yielding relation be-
en the parts. ’
%thm‘ feature of my invention consists
‘d'nJ on the frane of the operating
rip-magnet and lateh for engag-
chams n when the switch is closed
g it in the closed position thereby
th operating inagnets to be de-
siilting in an economy of oper-
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invention therefore consists in an op-
1z magnet for an electric switeh com-

~

bined with a power multiplying mechanism
hetw sen the armature and'switch, physically
il

s

Gil 1{:61@(; from one another, but mechani-

7 related.

] (,(“')C\l‘ﬂb 1so of such an organization in
Hination with a lateh ior lodrm(r the

o
"J

8% I'LC’l closed, permitting release of the clos-
ing magnet, ind an independently operated
tr ; NN Z net for :elea sing the lateh.

1t comprises also an operating magnet and
teipping me 1gn el m ounted on, the same frame
having o common operating rod and com-

mon S\'\utch parts
Tt o

\mses also otner features, the nov-
¢ which will be hiereinafter more fully

ksu’ ed (n“,{ will be u@ﬁmtnlv indicated 1 m
the claims accompanying this specification.

which
1s a sec-
tienal view showing the relation of the op-
» magnet and n group of switches em-
’md}mo my improvements; Irig. 2 is a sec-
tional deta d view mere clearly showmcr *hn
structure of the Isppin“" magnet an’ late h;
Fig. 3 is a view, at vight angles to that of
E*xf“ 1, showing the parts in elevation; and
Fig, 4 is a dlam‘ ummatic illustration of tne
control circuits.
1 vepresents a ssuprmv for ap oil switch
group of oil switches, - This may be a
switeh-board panel or it may be a cell in
W‘n?( h the high potent ml switeh is isolated.
Tt is made of five proot and moistare proof
insulating material. From a casting 2

¢ 1:() the sup:)m*‘g i supporied g group of
oil vessels 35 through an opening in the in-
sex)?niiy.g cover of z“u'h switch projects a
W0 mlm ot l 4, xi t ottom of which is an
islic _‘:_<:"L i adapted when Ule

fted to e he switch ferminals 8

In the accomlwnyma umwmo
Hlustrate my invention Kigure 1
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and complete the cireuit between supply or

a
distribution leads 7, 8 carried through tubu-
far insulators in the support. The leads en-
ter the switch through porcelain insulators
9, 10; the switch rod 4 is raised and lowered
by means of a toggle, the two links 11, 12 of
which are actusfed by a bar 13 and hell
crank lever 14 connected with the operating
mechanism.  The link 12 of the toggle is
binged to a bar connecting with the vod 4 or

any number of similar rods in the group of

switches. :
As shown in Fig. 8, there are three oil ves-
sels and the movable contacts of all three are
simultaneously controlled by the toggle 11,
12 as will be apparent from Figs. 1 and 3.
The lower link 11 of the toggle is pivoted at
a fixed point on a frame secured to the insu-
lating cover. Connecting with the bell crank
14 15 a rod 15, the end of which is screwed

into a yoke 16 pivotally connected with two |

arms 16 16* journaled on the magnet frame
17. The arms are rigid with a cam 18 (see
Fig. 1) set at an angle relatively to the arms
and in cobperative relation to a roller 19
on an srm rigidly related to the magnet
armature 20, but lying at a suitablé angle
relatively thereto; across the arms of the
yoke 16 is & pin 21 adapted to be engaged
when the armature 20 is drawn up to the
magnet by a pivoted latch 29. This latch is
pivoted on a stud 23 on which is also piv-
oted the armature 24 of a release magnet 25
supported on the frame of the operating
magnet, and the armature 24 has an over-
hanging arm provided with an adjusting

screw 26 lying in the path of the latch 22 s0.

that when the armature 24 is atéracted the
serew 26 knocks the latch away from the de-
taining pin 21 leaving the switch free to
open.  The switch element is given a normal
bias to the open position by counter weights
or springs and in the opening movement will
act on: the cam lever and restore the opersi-

s ing armature to its normal position or, if
desired, this armature may also be Spring
retracted.

I

The frame of the operating magnet is an
iron casting of mild steel or cast iron and
contalns an annular cavity 27 to receive the
operating coil. Tn the casting is provided
ani integral pole piece 28, the tip of which is
conical 1n shape, as indicated in Hig. 2, and
enters a conical recess 19 in the armature.
This relative arrangement of the working
parts of the core and the armature gives a

wider arvea of magnetic flux and intensifies

the tractive effort of the armature when it
occupies the open position and also equalize
the pull by making the changes of field
strength more uniform.
magnet moreover produces an annular mag-
netic fleld which acts with rapidly increas-
ing power on the armature as it closes. It
will be evident, moreover, that in the opera-

.the power
.progress of its closing movement and when

The bell shaped

1,086,417

tion of closing the roller 19° rides over the
working face of the cam 18 and gradually
increases the leverage therchy multiplying
exerted on the switch during the

1t is nearly closed, that is to say after.the
engagement of the bridging contact with the
fixed contacts, a maximum power is exerted
assuring a good electric working relation of
the contact parts. The movement of the ar-
mature strikes a hard blow upon the adjoin-
ing parts, but as the magnet has considerable
mass and as there i3 & disconnected relation
between the cam-rolier 19* and the operating
mechanism almost no vibration is mianifested
at the switch which is a new result in switch
operation. Ordinarily, where toggles and
similar devices are employed, s sudden clos-
ing movement of the switch jars the switch
parts violently. -

In Fig. 4, T have shown a control circuit
for the closing and release magnets; a spring
retracted swiich lever 30 normally - biased
to open position cobperates with contact
clips 31, 32, each of which leads to a ter-

minal of the operating and tripping magnet

respectively. The other terminals are con-
nected together and lead to one pole of s
source of electric supply, the other pole of
which is connected with the fulerum of the
switch lever. Thus, when the switch is
thrown to-the elip 81, the operating circuit
is closed and the switch shiffed to closed po-
sition, and when shifted to clip 32 the re-
lease magnet is operated and the switch cir-
cuit tripped. : _

Having thus described my invention, what
I claim as new and desire 6 secure by Let-
ters Patent is:— :

1. In a distant control
combination of an operating magnet con-
trolling the closure of the switch, an arma-
ture engaging with a cam, an operating rod
shifted by the cam, an oil bath for the con-
tacts, a toggle operated by the rod, & mov-
able contact operated thereby, a detent on
the rod, a latch having s fixed pivot and
adapted to engage the detent when the
switch is closed; a tripping magnet to release
the latch and a distant control switch for
the closing and trip magnets. :

2. The combination of an iron clad elee-
tromagnet, an operating srmature pivoted
on the magnet frame, a power multiplying
lever pivoted on the magnet frame, having
a cam face engaged by the operating arma-
ture, a pivoted operating rod connected to
the lever and a toggle and switch member
operated thereby connected to the rod.

3. An electrically operated switch com-
prising an _operating magnet, an armature
and operating lever independently movable
both pivoted to the magnet frame and me.-
chanieally related through power multiply-

electric switch, the

11ng cam operating mechanism, switch con-
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tacts having their movement controlled by
the armature, and a distant control switch
in an operating circuit for the magnet.

4. An electrically operated switch com-

prising an operating magnet, an armature

and operating lever independently movable

both pivoted to the magnet frame and me-

chanically related through power multiply-
ing cam operating mechanism, switch con-
tacts controlled by the operating lever, a de-

_tent on the magnet frame to latch the switch

in closed position, a release magnet, and a

“distant control circuit for the operating and

release magnets.

5. An efectric,ally operated switch com-
prising an operating magnet, an operating
armature pivoted thereon, an operating
lever shifted by the armature, a cam and
roller between the two engaging through
increasing leverage when the magnet is en-
ergized, movable switch contacts operated
by the armature, a detent to latch the switch
in closed position, and a release magnet con-
trolling the detent.

6. An electrically operated switch com-
prising an operating magnet and a trip mag-
net mounted on a frame common to both, a
switch operating rod, 2 cam lever connected
thereto, engaged by the armature of the
operating magnet, a latch controlled by the
trip magnet, and a detent on the switch rod

-8

movable into engaging relation . with  the
latch when the operating magnet is ener-

‘gized. .

1. The combination of an iron clad mag-
net, an armature and operating lever both
pivoted on the magnet frame, a cam and

35

rolier engagement between the armature and |

lever to multiply power on the lever when
the magnet operates, a detent to latch the
switch in closed position, a release magnet
controlling the detent, and switch contacts

shifted into engagement by the armature

when operated.

8. The combination of an ironclad mag-
net, an armature and operating lever both
pivoted on the magnet frame, a cam and
roller-engagement between the armature and
lever to multiply power on-the lever when
the magnet operates, whereby the shock due

40
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to the hammer blow of the armature is mini- -

mized, a trip magnet on the magret frame,

switch contacts normally biased to open re- .

lation shifted into engagement by the mag-
net and a distant control circuit for both
magnets. . N
In testimeony whereof I affix my signature,
in presence of two witnesses. '
CHARLES CUSHING BADEATU.
Witnesses
A, C. Newsox,
Guoree A. BurnHAUS,
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