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Lo all whom it may concern: A feature of the invention relates to a 85
Be it known that I, Hereerr Brrn Tay- switching mechanism in which a contact op-
LOR, & citizen of the United States, residing erating member is arranged to be rendered
at Westfield; in the county of Union, State effective by an individual electromagnet,
5 of New Jersey, have invented certain new mounted on an actuating element for move-
and useful Improvements in Switching De- ment therewith, which element is moved by ‘60
vices, of which the following is a full, clear, an operating device for imparting motion
concise, and exact description. - to the operating member. S
- This invention relates in general to elec- = Another feature of the invention relates
10 trical switching devices and more particu- to a switching mechanism in which the con-
larly to switching mechanisms of the type tact operating members are selected and ren- 65
~wherein the actuating elements are arranged dered effective by electromagnets individu-
- 1o be selectively operated to establish a mul- al to said ‘members, which magnets are
- tiplicity of circuit connections. . - mounted on a movable element, said element
15 |

~ In certain types of switching mechanisms,
adapted for the interconnection of an elec-
trical circuit, such as a telephone line or
trunk of one character, with any of a plu--

rality of lines of trunks of another charac-

20 ter, the circuit making terminals consist of
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& set of passive contact elements with which
~each of a plurality of sets of active elements
cooperate, a selectable operating member
being provided for each set of active elements
20 for moving the same into engagement with
- saxd passive elements. By means of a suit-
- able circuit and controlling arrangement any
one of the several operating members is se- _
lected, such for example, as the one relating part of this application, Fig. 1 shows a por- |
to the particular set of active contact ele- '
ments that are to be engaged with the set of

passive contact elements in order to obtain
the circult connection desired. Once the

proper operating member has been chosen

and rendered effective, it is then actuated,

as a result of the requisite condition set up

by a sequential change in the controlling cir-
cuits, to move the active contact elements

into physical engagement with the cooperat-
ing passive contact elements, thus effecting
the connection. With one of the operating
~members 1n 1ts actuated condition, establish-

Ing a connection between the passive contact

double connection.

in a switching mechanism of the character

~above described, for individually selecting

and rendering the operating members effec-
tive and for actuating the selected members

through the agency of a common means.

the appended claims.

‘Ppassive conductors. ¢
essary displacement of the movable contact

being actuated by a common operating elec-
tromagnet for moving said individual mag-

nets and the selected operating member.
A still further feature of the invention re-

lates to a flexible connecting device cooper-
ating with the contact operating member
and the individual movable magnet for plac-
“1ing said operating member under the control
ot the common operating electromagnet.

- Other features and advantages of this in-
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(fi

vention will become apparent from a con-

s1deration of the f{)llow:ing;.desgrip'tionf_and,

80

Referring to the drawing, which forms a

tion of the structure of a switching device,
1ilustrated in perspective, to which the prin-
ciples of the mvention are applicable.

F1g. 2 1s a side view partly in section of
a detall of the switch showing one of the

in which the circuit making terminals or

]85

contact operating members and the individ-
ual electromagnet controlling the same.
-1t has been chosen to illustrate the inven-
tion as embodied in a switch of the character

contact elements comprise sets of stationary

conductors or bare wires with which a plu-
rality- of sets of movable conductors or

act wires arve arranged to cooperate for estab-
elements and the corresponding active ele-
ments, the selecting and operating mecha-
‘nism forthe remaining operating members is
rendered temporarily ineffective to avoid a

lishing connections between the circuits rep-

resented by these different sets of contact
elements. The sets of contact elements may

each comprise a plurality of conductors ar-
_ I - ranged for movement into physical engage- -
The object of the invention is to provide,
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ment with the corresponding stationary or

For e

ecting the nec-

elements to bring them into engagement
with the passive elements, there is provided

105

for each such set of movable elements an
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operating member. When 1t is desired to
establish a connection between an incoming
circumit, for example, which is ILPILS(‘HtLd

by a particular set of movable contact ele-

ments and an outgoing circult represented
by the passive contact elements, the operat-

ng member mdividual to said mc}va}ﬂe ale-

ments is selected and operated to cause the
displacement of the movable elements into
engagement with the passive elements.

In order to avoid the necessity of pro-

viding an operating device for each sepa-

rate opemtmo member, a common electro-
magnet 1s emploved which furnishes the
motwe power for any. one of the plurality
of operating members. The operating mem-
bers, being all movable by a single clectro-
m lU'IlPt must be selected mf]lm(lualh and
};Ll@ed under the control of such magnet,
one at a time so that only one such member
may be actuated to effect a connection be-
tween the movable and passive terminals.

This selection 1s &(‘(‘Om]ﬂlf:h@d In accordance

with a feature of the invention by provid-
ing an individual electromagnet for each
O]JQI'ELtlllﬂ' member, and nmuntmﬁ_ a1l such
individual electromagnets upen a single
actuating element whu,h 15 movable 1w nder
the 111ﬂuence of the common electromag-
net. The movement of the actuating ele-
ment carries all individual magnets there-
with, and consequently, impar ts ‘its move-
mmt to the selected operating member to
displace the mumpondmﬂ set of rmwabh&
clements 1nto engagement with the passive
contact elements. From the aforegoine de-
scription, briefly outlining the conc,tluc,tmp
of the particular fwridmw device in which
the 1nvention 1s 1illus tmtul it will be ap-
parent that the same is not to be limi

position of contact elements or to the spe-
cific manner of bringing about v;,ontcwt en-
oagement between such ele ments, or to {an
of the various other details of 111(—3 structure
.cmd operation.
- Referring to the drawing a ae%mptmn
will now be oiven of the %‘Wltchmﬁ mecha-
nism 1]1ustrated therein. A pmtlon of the
frame of the switch illustrated as a top sup-
porting plate 1 acts as a support and guide
member for certain of the movable mem-
bers. 'The stationary plate 1 is fashioned
to present a series of extending portions of
which two, namely, the por tions & and 4, are
shown. These extending portiens 3 and 4
are provided with rectangular slots or 'rpu-
tures which act as fH'idE‘ for the vertically
arranged operating members 5 and 6. The
oper :mnﬁ members 5 and 6 fit loosely in
the leCt‘lJIlﬁlllnl slots in the projections 3
and 4 to permit of vertical movement.
Attached to the upper ends of the op-
erating members 5 and 6 are the flexible
met {11110 reeds 7 and 8, 1espectnfe]}? ‘These

bed
with respect to any particular kind or dis-

notched
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flexible reeds are secured to the operating
members by means of rivets, as shown both
in Figs. 1 and 2. The lowermost - end of
each of the reeds T and S - presents a shoulder
which mnormally rests against the corve-
5}901‘1{1111;; ‘Jzo]ectmw pmuou of the plate 1
to limit the downward movement or the op-
u*atmﬂ member.  Kach of the operating

members 5 and 6 is e uipped with a helical
%ﬂrnm_, the tension ot which normally re-
tains sald memper n 1?..,:; e1t1 eme downwaid
position with the shoulder of the flexible
recd resting against the pla‘re 1. The op-
erating members 5 and 6 are shown in ig.
1 as hamgz m their normal condition.

In g, 2 there 1s shown a side view of
the Oper: fmnﬂ member 6. From this view a
better idea mav be had of the manner in
which the lower end of the flexible reed 8
cooperates with the projecting portion of
the plate 1 to Jimit the downwa vd movement
of the operating member 6 under the mflu-
ence of the vetraetile spring 12. In this
hgure, however,
shown in its ..mhmtcd condltmnj drawn up-
wardly to the full extent by means to be
hereinafter described in detail. While the
drawing has been simplified by showimnge
only a pmtmn of the switeh structure and
only two of the operating members it will,
of course, be under Sfood that as many of
these members mayv be provided as neces-
Sary to give a switch the required c apacity

and that all othel parts may be increased
in number to any desired extent.

For each of the operating members 5, 6,
ete., 111910 15 provided an actlmt"rw lever
14, 15, ete., respectively. These a.ctuatmrr
levers are made of m: wwnetic material and

are securely mounted upon a common oper-
athm rod 13. They each consist of a flat

<trip of soft iron enlarged at one end and
bent back upon itself as best seen in Fig. 1.
A square aperture is stamped through both
thicknesses of the overturned end of the
lever through which the operating rod 13
passes. DBy “this arrangement the levers 14,
15, (,’r(,, are secured upon the actuating rod
gamﬂt rotation with respect to such rod
and are also held from lateral displacement.
The opposite ends of the actuating levers are
to present = shoulider "16.  The
shoulders 16 cooperate with pieces 9, 10,
ete.. riveted to the free end of the flexible

reed carried by the operating members 5
- O, ete. Normally, the

ﬁ

flexible reed 8, for

_e:"ample when free trom attraction assunes
the posttion shown in Fig. 1. wherein the

niece 10 1s out of the mth of the shoulder
1(:- on the lever 15, 11 then. the lever 13
is rotated upwardly the shoulder 16 Passes

by the piece 10 and is without effect to dis-
turh the corres sponding operating membher 6.

In ovder to effect a mechanical connection
between  the operating member 6 and the

the operating member is
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‘tive levers 14
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actuating lever 15, 1t is- necessary to flex the
reed 8 as shown in Fig. 2 g0 that the piece
10 may be engaged by the shoulder 16 on the

lever 15 when the latter ig rotating upward-
ly. This 1s accomplished by promdmﬂ the

actr.atmw ]evers 14, 15, ete., each w1th 2, 001}-

consisting gof a fovw "LIH'HS of wire The coils
17 and 18 when thus placed upon the respec-
and 15 of magnetic material
form an electmnmonet ihe extreme end of
the levers 14 and 15 constitute the puie pieces
thereof. The pieces 9, 10, ete., being also

o1 magnetic material and norma 11} dlfspose-.li

in Pro wmlty to the ends of the levers 14, 15,

ete., are attracted whenever an electric m:

rent is passed through the coils. The arma-
ture piece 10 being attracted toward the end

~of the lever 15 ﬂexes the 1eed 8 until =ail

20

I
Gt

3

4.0
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by
g |

~shown as LOllSlﬂilIlﬂ of hare
be constructed in any desired sha,pe

G0

94,

of movable contact elem{mts

armature engages said lever.

an electric t:,urrent the piece . 10 is held

acainst the ]evel' 10 Wlth the med 8 ten-
bmmd |

the frame of the switch in any suitable man-
ner.
18 %hown a journal 2 which may fit 1n a bear-
mg member (1101; shown)

to rotate. In addition to the actuating

levers 14, 15, ete., the rod 13 carries a mem-

ber 21 whml serves A the armature of an
clectromagnet 19. The ¢

1 disposed upon the rod 13 securely so as to

rotate therewith, has an exwpdmo hw' 23

which enc ounters a pin 24 atmcned to the
frame in order to limit the rotation ot the
rod 18 in one dirvection.

tile spring 25 is fattached for nmmﬁ,ﬂy
taining said armature in a posmo* shown

with the lug 23 vesting against the stop pin
The ejectl omqﬁllet 19 which is common

to all of the 0peratmﬂ membw o, 6, ete.,

“and gerves to impart the movement ‘to th 1ese
membpers, 18 mounted upon a supporting 1ron

20 qttached N some - emwement manner to
the frame of the structure. |

Considering next the terminal st1 neture ot

the switch by means of which the electrical

cirenlts are established, there is provided a

set of stationary or passwe conductive ele-
ments 86, 37, 38 and 39 secured in any suit-
able manner to the frame. ‘While only four

?of these elements arve shown, 1t will be ob-
vious that there may be as many as the con- -

ditions require and that while they are

ments there are provided a plurality 01 ' sets
Two of hese
are ‘ShOWH one consisting of the bare wires

8 29, 30 and 31, and the other comprising
The first

1@ barﬂ Wires 32 33, 34 ‘Llld 30

‘set of active or
29, 30 and 81 are secured to a ver tical insu-

rial.

At the extreme end of the rod 13 there

o enable the rod

armature 21 which

The armature 21 I
also has a second lug 99 to which a retr ac~

wires, they may
Hor
_--cooneratmn with the passive contact ele-

to the operating 111emb(,1*

~magnet 18, upon bemﬂ* ene,rmzed _uttracts__
.the arm

ovable contact e];emeﬁts 25%

1 ;imﬂ strip 26 &tiachm t0 tne frame of the

_f-:‘ﬁ“'itii'h The s
pass. through the insulating stvip 26

contﬁcas The free ends of the
, 30 and 31 pass through
&peuure% in the Op(ﬁhamﬂﬁ member

shown, this member likewige being

several hze wives of this set
and 7
‘then are overturned at the rear end to pro-

vide an opportumty for soldering the con-
ductors of the circuits 1613165%1911 by these-

vires 98,
COTTES pondmﬂ*_
5, as
con-

wrucbed of some suitable 1115111&51110 m%te—r'f

ments 32. 33, 34 and 35 a

1oy
“

substance. ialkkewise, as many additionsl

sets of active contact LlOI’ULE is may be pi"{)-—

vided as are needed.

With the opemtmﬂ ‘membeis 5, {; ete., in -

- - their normal pagmou
The oper atmﬂ rod 13 Whmh carries the

‘actuating levers. 14, 15, ete., 1s mounted In

G0 wtmmd bv tha 1'e.--
tractile springs 11, 2 etc., Lhe several sets
oi active contact eiemﬂﬂtq are held out of

~engagement with the cor 1e5pondmﬂ condue-
tors oi the passive set 36, 37, 38 and | 39.
-dl%pOSjtlon ot tnese ﬂ%tf}ﬁmtb while the de-
vice 13 1n 1ts normal position is best geen in -
~When, however, one of the Gpeym

Hig,

ng nmmbus Sueh 08 ﬂle m:)emtnw membes

The

The QQCGHCL set of active contact ele-
e Seamed to the
.msul&tm.ﬂ ,_,m:aporu 20 ’Lﬁd extend through a
series of apertures in the individual operat-

sl
d ing member 6 also made of an 111gulam
By maintain-
1ng the coil 18 for example, enﬂrﬂlmd with

_80 :

90

6, 1s drawn upwmdlv AL ainst the tul%mn- -

ot spring 12, the active C{mmct elements 82,

33, 34 and 35 are ilexed and moved upwar d
:bOCLiIY nto engagement Wlth the corre-

sponding conductm s 36, 37, 38 and 39 of the
Smtmnary set.

1(3’9

_ - Consider now the manner in whlch the

- several elements which constitute the switeh-
1ng mechanism are oper ated to effect an elec-
trical connection between the active and
passive contact elements.

sultable  conty olling circuit

'lhis condltmn 15 seen in

100

05

By means of any

arrangement,
Whmﬂ will depend upon the character oi the

110

-S}fStDHl “Wh oI'eln a swuchmﬁi device of this

character is employed, it is ﬁ'rst de,temuned_

that a particular circuit such as an incoming

lmme or a trunk 1 a telephone system is to
_-be connected to the outgoing line or trunk.

For example, the incoming lines may be rep-
resented by the lespectwa sets of active con-

tact elements, while the outgoing line is rep-
resented by tbe set of passive contact ele-

ments. Ience, if it is requived to establish
o connect 10T between the incoming hne - Tep-
resented by the active elements 32 33, 24

and 35 and the outgoing line repr eselltefl by

the Passive nlement& 06:, 37, 38 and 39, a cir-

cuit condlhon 18 first bIOHU‘ht about for

115
120
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energizing the eleutronmﬁ'ﬂet 18 individual

- The electro-

ture _plece 10 ﬂemnﬁ the. reed 8
Sh(}Wll 1 i 10' 2.

as
At the. same tlme that the

130
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~connecting sald operating
“able rod, and an electromagnet io:r' rotating

contecet el

3

elec'tmnmgmt I8 15 energized or at any con-

‘enient tnue thereaiter, a condition 1 set up
i the contrelling clrcuits for ehugi Zing the
comrmon operating magnet 190 The ener-

.L i . B
cization of the common operating magnet 19

mtmd% ﬂ armature 21 and potutes the vod
& 'Lmdmm, the rvegigstance of thie retractile
spring 25, The yod 15 in rotating carvies

‘1 04 the 1ndividual G]@CLlClﬂﬁFﬂEtS 17, 18,

cte. mince a particular one of thL Upmmnﬂ
menibers, nameiy. the member 6 18 mechani-
{jall}f connected to its mdividual actuating
lever 15 through the flexibie reed 8 and the

armatuice pww 10, this upward movement of
{he actuated ievey
memnber G longitudinally agains
sion of the spring 12. ma%mcﬂL as the cir-
cit arrangement tor controtling the switch
1S 80 Provit od iﬂ; t only one of the electro-
magnets 17, 16, ete., ean be cneveized at a
Hme, all of the other miagnets excepling
*xmﬂmt 5 are n’amtj and conseguently, nene
of the remaining tiexible reeds 19 altvacted.
therelore, onh ‘the operating member 6 13
moved U]J‘ual dly in response to the energiz-
tion of the common operating magnet 19.
The upward movement of the men lbﬂ'i ) dis-
phws the active contact elements 32, 33, 84
and 35 and carries them into phyvsical en-
vagement with dw (.,Guﬁ%p{;mlmu passive
contact clements 36 , 57, 38 and 39, where-
by the desired connection 1s est*lbhqhed be-

tween the incoming and the outgoing cir-
cuit.  When the tine arrives that the estab-
lished conunection 1s no longer reguived, a
certain change 1s brought about 1n the con-
trotling  cwweunits whereby the mdividual
clectromagnet 16 and the common electro-
magnet 19 are both deener orzed. The de-
energization of the magneét 1‘” permits thie

ule ten-

»
L
4-
L

- ree (1 8 to unflex and unuomplu the mechanical

eng a:t_{ﬁnmnt bmwe&n the operating membex
6 and the uating lever 15. The du,ne}-
oizsation . of t—llfﬂ COMMmMon 01J813t111ﬁ agne
19 permits the vetractile spring 25 to with-
draw the armature 21 rotating the rod 13
back to its novrmal position, carrying all of
the -actuating levers 14, 15, ete. again in a
position of cooperation with their 1
armature pleces 9, 10, ete.

What is claimed 1s:

. In o switching device, electrical con-
tact elements for cstabl 1shing ecircuit con-
nections, an operatmg bar for moving sad
puents mto engagement with each
other, o rotatable rod, an electromagnet se-
cured to said rod and rotatable therewith,
means controlled by the electromagnet for
bar to the rotat-

aid 10d to move said bar.

2. In a switching device, clectrical con-
tact elements for establishing cireut COTL-
nections, an operating member for moving
said contact elements into engagement Wlth

tact elentents

15 draws the opuflmw'

espective

1,515,631

each other, an actuating element having s
p1 recting nmnbu secn 1’*@6 thereto and mov-
alie therewlith, a coil of wire carried by said
projecting member for magnetizing the
same, means attached to the operating mem-

her and attractable by said pro Jeetmn nmen-
ber when magnetized for mechanically con-
necting said operating member to the actuat-
1ng element and an electromagnet for mov-
mg the actnating element.
3. In a switching device, electrical con-
tor est brwhmw circuil con-
an operating bar

L4

11"'(":,1‘-”)1"“3

other, a votatuble rod having a projecting

member secured thereto and 1{;1,‘11(11}‘(; there-

with, a coll oi wire carrvied on said project-
ing member for magnetizing the same, MNEans
sec ured to said oper at,:_ng har and attractable
by the projecting member itorv connecting
the operating bar to the projecting mumber
and an electromagnet for rotatine said rod.

4. In a sw Itchmg device, passive contacts,
active  contacts, an  operating member
through which the active contacts pass for
moving the same mto uu&wunent with said
bassive contacts, an act m.tmg element, an
clectromagnet H’im"tmu:l on said actuating
eleinent tor movement therewith, means con-
trolled by the electromagnet for connecting
said operating member to the actuating ele-
Izleni, nd means Tfor moving the auuatnw

lement to move said 01){31{1,13111 o remnmber.

5. Inoa s;mtdnn;; device, passive Dbare
wire conductors, active bare wire conductors,

an operating bav through which the active

WITES Dass for MovIng the same into engage-
ment with said passive wires, an actu 1t1110'
element, an electromagnet mounted on said
actuating element for movement therewith,
means controlied by the electromagnet for
mechanically  connecting  said opelatmﬂ
memper to the actuating dgmentf, and means
for moving the ._fuiuatmﬁ element.

6. In & s:,wuchmﬂ dwue
tact element, a plmahw of active contact
elements, a 1”*1111 ality of operating members,
one for each active contact for moving the
same into engagement with said passive
contact, an actuati mg element, a plurality
of electmmwnetg each Il’]lelducl] to said
operating members respectively and mount-
ed on sald actuating element for movement
therewith, means (*fmtmlled by one of said
electromagnets for connecting the individ-

ial operating member to said actuating ele-
ment, and meang for moving the actuatmfr
element

In a switching dex r1ce, a set of passive
cont.«_tct elements, a plurall‘m,r of sets of ac-
tive contact elements, a plurality of mov-
able bars, one for each set of active con-
tacts tor moving the same 1nto engagement
with said set of ] passive contacts, a Totatable
rod, a plurality of e]ectromagnets mdividual

for moving said
contact elernents into engagement with each

A passive con-
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‘respectively to said operating bars and

10

15

2()

29

mounted on said rotatable rod for movement

therewith, each controlled by one of said
electromagnets for mechanically connecting

the individual operating bar to said rotat-
- able rod, and means for rotating said rod.

8. In a switching device, a passive con-

tact, a plurality of active contacts, a plu-

rality of operating members, one for each

of said active contacts for moving the same
1nto engagement with said passive contact,
an actuating element having a plurality of

projecting members secured thereto, one for
eacn or sald operating members, said pro-

jecting members being movable with the ac-

tuating element, a coil of wire carried by

each of said projecting members for magnet-
1zing the same, means attractable by any
one of said projecting members for con-
necting the corresponding operating mem-
~ber to the actuating element, and an electro-

magnet for moving the actuating element.

- 9. In a switching device, electrical con-
tact elements for establishing circuit con-

nections, an operating member for operat-

ing said contact elements and having a resil-

40

lent portion, an actuating element, electro-
magnetic means for flexing said resilient
portion to mechanically connect the operat-

Ing member to said actuating element, and
means for moving the actuating element.

B

nections, an operating member for operat-

ing sald contact elements and having a flex-

H

ible reed secured thereto, an actuating ele-
ment, an electromagnet mounnted on said

actuating element for movement therewith,
‘means controlled by said electromagnet for

flexing said reed to establish a mechanical
connection between the operating member
and said actuating element, and means for
operating the actuating element. '
- 11. In a switching device,

each set ol active contacts for moving the

same intc engagement with said passive

contacts, each bar having a resilient portion,

- @ rotatable rod carrying a plurality of elec-
tromagnets, one for each of said operating

bars, means controlled by any one of said

electromagnets for flexing the resilient por-

tion of the corresponding operating bar to

~establish a mechanical connection between

_ ‘a set of passive
contacts, a plurality of sets of active con- ¢
vacts, a plurality of operating bars, one for

100 In oa switching device, electrics] con-
tact elements for establishing circuil con-

40

50

T
v

such bar and the rotatable rod, and a com-

mon electromagnet for rotating said rod.
In witness whereof, T hereunto subscribe

‘Iny name this 4th day of November A. D.,
1921. T

HERBERT BELL TAYLOR.
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