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ated in the air-gaps formed between “the 1 1 and stationary engaging contact fingers 47, -

poie pleces and the several intermediate mag-
net members and each comprises a movable

contact arm 29 and stations ry terminal mem-

bers 2¢ and 20 which ave attached to the
frame 1 by bolts and are insulated therefrom
by washers and bushings (see Fig. 1). The

- stationary terminal member 26 i provided

16

Do
-

30

35

40

with an arcine terminal piece 28, the ex-

tremity of which is located derectly in the

which is provided as indi-
The movable contact arm 29
15 pivotally mounted upon the stationary
member 27 and is provided with 2 contact
ptece 30 which is movably connected thereto
and corresponds to the stationarv terminal
piece 28 with which it may engage, when an
electrie circuit is completed from stationary
member 27 through the movable arm 29, to
the stationary member 26. The contact piece
30 18 connected to the stations v member 97
by a flexible shunt 31, so that the resistance
15 reduced between the members and 1ts mo-
tion about the pivot 92, upon which it is
molnted, 1s limited by a connecting rod 33,
one end of which is attached to a pivot 34
the center line of which is slightly removed
from that of the pivot 22, and the other end
of which is longitudinally movable in g
bushing 85 with “which the arm 29 1s pro-
vided. The terminal piece 30 is rotated
about the pivot 82, as far as tha connecting
rod 33 will permit, by a Compression spring
50. The terminal piece 80 is moved mto and
out of engagement with the terminal piece
28 by a connecting rod 87 which acts upon
the movable arm 99 and receives its motion
from a piston 38 with which it 15 connected,
The piston 38 is located in a4 fluid-pressure
cylinder 89 and normally holds the eircuit
Interrupter in its open position-by reason of
a compression spring 40 whiclh is mterposed

magnetic circuit
cated above.

~ between one end of the cvlinder and the

b |

b |

60

piston.  The switel may be closed by the
action of fluid-pressure that is admitted into
the cylinder by a valve 49 the operation of
whteh is governed by an electro-magnet 41.
The extremity of the terminal piece 30 moves
nto engagement with the terminal piece 28
first, and as the two members are separated,
cireuit is finallv hroken af this point by vea-
son of the action of the spring 36, already
explamed.  The extremitios of the termingl
p1eces 28 and 30 aye separated shiehtlv from
cach other when the switel is comupletely
closed, so that ronghening of such extroms-
ties by ares will not prevent perfect enonge.
ment of the main portions of the contnet
surfaces. | -

In order that the severa] switelies may be
clectrically interlocked, relay switelies are
provided, each of which COMprises a contacet
carrying arm 43 that is pivotally mounted,
near its middle poiut, y pon a stationary pro-
jection 44 which is < pported from the Trame

I'
I.

934,573

One extremity of the arm 43 is slotted to Cl1~

o gage a pm 45 on the connecting rod 37 so

b

!

i

resistance of the

as shown e e,

that the motion of the connecting rod im-

- parts of a rocking motion to said arin. The
outer extremity of the

1s provided
engage the

arm: 43
with contact pieces 46 which
stationary contact fingers 47.
The stationary members 26 and 27, to-
gether with the wmovable arm 29 of each
switch, are surrounded by a box 48 of in-
sulating material, which is similar to and 1s
assembled between the boxes 25 in which the
magnet1zable core members are located. By
locating the several switeh members and the
various core members in separate boxes, any
one may be readily removed and replaced In
case of accident to its parts, which s of cle-
cided advantage. particularly in railway
vehicle service.” The magnet coils 2, 3, 4, 5,
6.7, 8, 9 and 10 may preferably be _wound
with comparatively large size strap con-
ductor of relatively few turns so that the
windings connected in series
1s comparatively low and may be mecluded in
the motor cireuit without appreciable loss.
In order to support the series switches and

their parts, the frame 1 must have consider-

able section of material which adequately

Serves as a return circuit for the

ftux induced by the several magnetizing coils,

and although the magnetic lines ma y be con-
return por-

siderably seattered through the
Lion of the cireuit. they will obviously be
concentrated at the points of circuit inter.
ruption so that relatively large currents may
be flowing through the cirenit at the time
of interruption without materially damag-
ing the contaet termunals, since the arcs,
which would otherwise occeur to o greater or
less extent, are extinguished in aceordance
with well known principles. S

It 1s sometimes desirable {o protect certain
ol the cirenit .interrupt‘ers-i]'u“lependent'ly on
account of the necessity for reversing the
current therethrough, and in that case, an
mtermediate projection of magnetizable ma-
tertal, ~such as projection 12, which is pro-
vided with pole pieces
mtroduced hetween the end projections 11
and 13, When thisg projection Is introduced,
5, the magnetizing wind-
connected together and in
interrupter which is loeated
and-a magnetic circuit is in-

ingr-; Joand 10 qre
series with thoe
between them

- duced through pole piece 10, projection 13,
- a_portion of yoke 1, projection 12 and pole

piece 15, while the main magnetic Hux pro-
duced by the windings 2, 3, 4, 5, 6, 7 and 8
passes through pole piece 14 and Inter-
niediate magnet members 17, 18, 19, 20 and
21, pole picce 922, projection 12, yoke 1 and
the projection 11. "With this 4 rrangement, it

15 possible {o protect an interrupting device

which may be located in the air-gap between

magnetic .

22 and 135, may be
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| _‘the pele pleces 15 a,nd 16 w:zthout cnerglzmg '
--.the windings 2, 8, 4, 5,6, 7 and 8
| Although I have 1llustrated and descrlbed; '
my invention in connection with a multiple
switch group, such as is employed for the

‘control of railway vehicle motors, it is not

- rupting devices in

‘restricted thereto and may be ady 111taneously
“applied for the protectmn of circuit inter-
eneral, and T desire that
o not depart from the.
~.spirit of my mtrenhon shall "be 1110111(19(1.*
- within its scope. | | - -

Vamatwm which

T claim as my invention:

“actuated and electrically contmlled

- movable contact members, of means for ex-

26 tinguishing electric arcs at the. terminals of

- the contact members said means. comprising

25

& plurality of m

1ch eomhtutes a Ietum mag-

| netm circuit.

':';_'mmbm&tl@n with a plurality of md@pend -
~ently actuated switches each of which COMm-~

~able mémber hinge-connected ther Gto 4 See-
“ond atatmnary confact member, a

3

2. Ina controller for elecn ic cu'{,mtq the

prises a stationary contact member, 4 Mov-

tm minal

‘member yieldably connected to said movable
“member and adapted to cugage the second

~ stationary member, a fluid- -pressure cylinder,

- a piston in said wlmdu and a (omlechnnj
_; _._1*0d having its extremities atta ‘hed, respec-
. tively, to the movable membey
- 46

arcs at the terminals of the umtfzr*t 111&111b(*ra
said means comprising a plurality of mag-

“netizable members severs] iy located b@twmn

5

.'adm(‘ent switches and near their ter minals,
a 8érles. of magnetizing coils whiech sur mund_
. the mdgnetlmble m(.,mbmmnd induce a mag- |
~ netic field therein and a supporting fr: 1L

~for ﬂm varions switeh parts which consti-

. tutes
50

a veturn cirenuit fm‘ the nmﬂneim ﬂnx
mduced by the nmgnﬁi coils, SR
3. -In a control svstemn for (1143(11 e 011{ ults

;_the combination with a p]umhty of .inter-
luptmg d(“‘&' ey cmnpuam

. @34 573

110 a controller for electric mrcmts the |
-_ -t*ombmatmn with a plurality of indep end-
“ently
E:WIti‘iiE‘S? eompﬂ.sinn' a series of stationary
‘contact terminal members and corresponding

o magnetizable members sever- |
. z'-ﬂlly located between adjacent swite h—e%, A Se-
ries of magnetlzmg windings for said mem-

3 bers and a supﬁertmg frame for the various
- switch parts w

tion in said

and to the
-prvat::m3 of means for extinguishing electric

Aax aduced by the magnet

Statmnm y con- 1

tact members dnd mc}vable contact 11lember

| adapted to engage said stationary members,
‘of means for extinguishing electric ares at
the terminals of the contact ‘members smd,{ .
means comprising a plurality of magnetiz-

_able members severally located between adja- |
cent switches and near their terminals, a se-

55

60

ries of magnetizing coils which surround the =

parts which_ consti-

‘magnetizable members. and induce a mag-
netic field therein and a supporting frame

for the various switch
| tutes a return circuit for the magnetic flux

| indiced by the magnet coils.

65

4, In a controller for electr ie cwcmts the. o

ary contact member, a movable member

contact member, a ter minal member yield-

-;combmatlon with a plurality of mdepend-— N
ently actuated switches comprising a station-
70

hinge-connected ther&ta a second St'ithllaI'y S

ably connected to sald movable member and

evlinder governed

adapted to engage the ‘second stationary

member,"a fluid-pressure c
by an eleetmcallv actuated magnet V‘IIVL, a
piston in said cylinder and . a cannectmn rod, ,

75

the extremities of which are atta,ched re-

spectwel}r'to the movable member and to '
arm pivotally

‘mounted near its middle point, one extremity

the piston, a contact-carrying

80

being so connected to said conpecting rod by

| a lost motion connection that the motwll of
‘the connecting rod produces a rocking mo- -
contact pleces . mounted .
‘upon the opposite end of the arm and insa-

31T,
lated ihmdrmn and stationary fingers that

e electric ares at the twmma]a of ﬂw CON-

( &{‘L members s

sald means M}Iilpl‘l‘xlﬂﬂ a plu-

“engage said picces. of means for {mtmwmql}- SR

vality of 111‘151{10’&1.43[)10 members located be- -

fween 1110 %wml switches near their termi- .

Hri]"‘h o= 19“1 {}f 133 % lll]_lLtl‘d]]'}fi (__O'I]_L:, 1“ 11 i.{?]l g[ll" SR

round the nmmenetizable 111{*1111)01& and induce
‘- magnetic feld therein, and & supporting
frame for the various switch parts whieh
wonetic |

constitutes a return :tucmi for the 13
colle.

95
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