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'UNITED STATES

| 1472,503

PATENT OFFICE.

HERBERT B. TAYLOR, OF WESTFIELD, NEW JERSEY, ASSIGNOR TO WESTERN ELECTRIC
COMPANY, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.’

SWITCHING DEVICE.

Application filed June 20, 1922. Serial No, 569,650,

To all whom it may concern:

Be it known that I, Hereerr B. Tavior,
a citizen of the United States, residing, at
Westfield, in the county of Union, State of
New Jersey, have invented certain new. and
useful Improvements in Switching Devices,
of which the following is a full, clear, con-
cise, and exact description.

This invention relates in general to elec-
trical switching devices and is directed more
particularly to devices of this character em-
ployed in telephone exchange systems for
interconnecting lines, trunks and other
circuits. ‘

The object of the invention is an improved
switching device adapted for use in auto-
matic and semi-automatic telephone systems
to establish connections between incoming
lines and outgoing lines.

A feature of the invention relates to the

- provision, in a mechanism having switching

40

elements for each of the several lines and
a common member for operating said ele-
ments, of means effective upon the simul-
taneous selection of a plurality of switching
elements for actuating said common operat-
ing member. - .

Another feature of thé invention relates

.y 10 an improved mechanical arrangement

whereby the individual switching elements
are mechanically connected to the common
operating member. N

Other and further features and advan-
tages contemplated by the present invention
will become more clearly apparent from the
detailed description given hereinafter and
also from the appended claims.

Referring to the drawing, Fig. 1 is a side
view of the switching mechanism illustrat-
ing - the structural arrangement of the
several parts and showing also the construe-
tion of the terminal bank, .

Fig. 2 is a view similar to Fig. 1 illus-
trating the several parts of the switch in
their operated condition with a set of mov-

“able terminals advanced into engagement

with the cooperating stationary terminals.
Fig. 3 is a_front view of the switching
mechanism - showing the essential parts

thereof, wherein one of the switching ele-

‘ments is in its operated condition, while the

remaining elements shown are in their nor-
mal positions.
Fig. 4 is a schematic outline of the circuit

arrangement of the selecting and operating
magnets. ' 4
Although the features of this invention

are illustrated as embodied in a switching -

mechanism, especially suited for the estab-
lishment of connections involving a multi-
plicity of contacts, it. is obviously applicable
to switches required for many of the various
purposes in telephoné and similar systems.
In its broadest aspects the invention relates
to a switching “apparatus for variously
establishing connections between a plurality
of incoming lines and a plurality of outgo-
ing lines. : '
Through the medium of link circuits, any
one of the incoming lines may be connected
to any one of the outgoing lines. Owing
to the construction of the switch the incom-

ing and outgoing lines, which are inter--

connected through the medium of a link
circuit, may be provided with any desired
number of conductors and the connections
may be made by the use of bare wire
contacts.- , : :

The invention will best be understood
from a detailed description of the switch
structure and of its circuit operation which
will now be given. ‘

The switch consists of a suitable frame
made up of angle irons 1 and 2 and other
members fashioned to receive and support
the several parts of the mechanism. Con-
sidering first the arrangement of the ter-
minal or contact bank, the several lines,
trunks or circuits, such as ‘the cireuit 40
entering the switch, are provided with a
set of plain bare wire terminals which serve
as the movable or active contacts. Each
of these lines may comprise 4s many con-
ductors as necessary and each conductorig
represented in the terminal bank by a mov-
able bare wire terminal. The line 40 is
illustrated with a plurality of conductors
and corresponding movable terminals 21,
22, 23, 24, etc. The movable terminals are
supported in an insulating block 8 and pro-
ject through diagonal apertures in a longi-
tudinally slidable draw bar element 4.

The passive contacts or terminals of the
switch consists of a plurality of plain bare
‘wires 26, 27, 28, 29, etc., which extend hori-
zontally across the front of the structure

o

and are woven in and out among the vertical
insulating strips 18, 19, 20, etc., in such a 110
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way as to form a grid. The passive termi-
nals 26, 27, 28, are spaced from each other

- and so disposed that the active terminal
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wires 21, 22, 23, extend and notmally reside
in proximity to the respective passive ter-
minal wires. This arrangement is best seen
in Fig. 1 where the active terminal wires are
in their normally released condition and
out of contact with the respective passive
terminal wires of the grid. _ ;

The description above given explains the

“appearance of the circuit 40 in the switch,

and the manner in which it may be connect-
ed to the passive .conductors. In a similar
manner each of the remaining circuits ap-
pears and has a set for active contacts ar-
ranged in cooperative relation with the pas-
sive terminals of the switch. Referring es-
pecially to Fig. 3, there are shown t?fee
other draw bar elements 5, 6 and 7, eacl{ in-
dividual to another line similar to the'line
40, and each 'of which lines is provided
with a set of movable terminals extending
through the diagonal apertures in said draw

bars to cooperate with the stationary or pas-

sive terminal wires 26, 27, 28, 29, etes

The draw bar, which is individunal to the
line 40, is secured at its lower end to the
helical spring 81 attached to the anfrle iron
1.  The upper end of the draw bar is pro-
vided with an aperture through which the
hooked end of the coupling or connecting
member 9 extends. The end of the con-

necting member 9 is so fashioned that it

passes through the aperture in ‘the upper
end of the switching element 4 and fits
loosely .therein to participate in a small
amount of swinging or hinging motion with
respect to the element 4. The description
just given for the draw bar 4 add the associ-
ated elements all individual to t{he particular
line 40 also applies to the corrésponding ele-
ments of the remaining lines represented in

. the switch. For example, the draw bars 5,

45
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6 and 7 are also attached to helical springs
and are equipped at their upper ends with
the connecting members 32, 33 and 34.
- For operating the indiviflual draw bars of
the lines, there is providefl a common oper-
ating electromagnet 10
‘of the structuré and having an armature 11
secured to a rotatable feather or flange 12.
The flange element 12 .is pivoted at. either
end so as to rotate through a slight angle
under the influence of the electromagnet 10.
In order to associate the several draw bars

4, 5, 6, 7, etc., with the common operating
magnet 10, there are provided a series of
' The .

individual selecting ; electromagnets.
electromagnet 13, as shown in these figures,
is individual to the-draw bar 4 and serves
to associate that bar with the common elec-
tromagnet 10. The other selectin
14, 15 and 16 are likewise individual to the
respective draw bars 5,6 and 7.

ounted on the top-

magnets '
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- Considering the particular selecting mag-
net 13, the connecting member 9 attached to
the upper end of the draw bar 4, is, like the
remaining connecting members, of magnetic
material and is disposed adjacent to the pole
piece of said magnet 13 so as to form the
armature thereof. Normally, the member
9 is held in the position shown in Fig. 1 by
means of a spring 35 secured to the angle
iron 2 such that.the hooked end of the mem-

ber 9 lies out of the path of the flange 12.

When, however, the electromagnet 13 is en-

erigized, it attracts the metallic member 9

against the pressure of spring 35 and places
the hooked portion of said member 9 in the
path of the flange 12 so that a subsequent
rotation of said flange causes the draw bar
4 to be lifted upwardly against the action
of the helical spring 31.

In Fig. 2 the switch is shown in its oper-
ated condition. In order to connect the in-
coming line 40 to the conductors 26, 27, 28,
etc., of the grid, it is first necessary to elec-
trically energize the magnet 13 to attract the
connecting member 9. The member 9 rotates
in its aperture in the draw bar 4 and moves
into the line of the flange 12. Following
this the common operating magnet 10 is en-
ergized and through its armature 11 causes
the flange 12 to lift the connecting member
9.and the_draw bar 4.upwardly. The up-
ward movement of the draw bar 4 carries
the movable contact wires 21, 22, 23 and 24
up and into contact with respéctive station-
ary wires 26, 27, 28, 29.  After encoun-
tering these stationary wires -the diag-
onal slots in member 4, through which the
movable wires pass, cause these movable
wires to ride over the surface of the station-
ary wires. This insures a good electrical
contact. S ] ‘

For bringing about circuit conditions,
there is provided a set of contact springs
36, 37, 38, 39, 54 and. 55, suitably mounted
on the frame of the switch. An insulating
piece 41, secured to the armature 11 of the
common magnet- 10, is arranged to engage
the contact spring 38 each time the magnet

-operates. - The movement of the spring 38

causes it to disengage the spring 39, causes

the spring 36 to disengage the spring 37 and

also causes spring 54 to engage spring 55.

Referring.to Fig. 4, an explanation will
now be given of the circuit arrangement for
operating the switch, Consider, for exam-
ple, that the total number of lines entering
the switch are divided into two groups 42
and 43. While the group 42 is illustrated
as comprising six lines and group 43 com-
prising three lines, it is obvious that there
may be as many lines in either group as
necessary. For instance, the lines 42 may
constitute a group of incoming lines and
the lines 43 a group of outgoing lines or

_ trunks or other circuits. In order to- con-
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nect any incoming line to any outgoing line,
all that is necessary is to mechanically con-
nect the draw bars individual to the in-
coming and outgoing lines, respectively, to
the common operating flange 12 and then
to energize the common operating magnet
10. In.this way the draw bars of the lines
are operated and the incoming line is con-
nected through the grid conductors which
constitute a link circuit to the desired out-
going line.

Assume, for example, that it is desired to
connect the incoming line, represented by
the draw bar 44, to the outgoing line, repre-
sented by the draw bar 45. By any suitable
selecting arrangement, which may be con-
trolled manually or automatically in re-
sponse to impulses, a circuit is closed for the
individual selecting magnet 46 belonging to
the incoming line. Also a circuit is closed
for the individual selecting magnet 47 be-
longing to the outgoing line. The circuit
for magnet 46 may be traced from battery,
through the contact 48, winding of magnet
46, thence through the winding of relay 50,
spring contacts 36 and 37 to ground. The
circuit for magnet 47 may be traced from
battery, through the contact 49, winding of
magnet 47, winding of relay 51, spring con-
tacts 36 and 37 to ground. It will be noted
that the relay 50 is common to all the select-
ing magnets relating to the group of in-
coming lines 42 and is operated In series
with any one of these magnets. In a like

5 manner the relay 51 is common to all the

selecting magnets pertaining to the group
of outgoing lines 43. Hence, when any se-
lecting magnet of an incoming line and a
selecting magnet of an outgoing line are en-
ergized, both relays 50 and 51 are also oper-
ated. With relays 50 and 51 operatecll),e a
circuit is closed from battery, through con-
tacts of these relays, the left-hand winding
of the common operating magnet 10, spring
contacts 39 and 38, to ground. The magnet
10 becomes energized, rotates the flange
member 12 and operates the draw bars 44
and 45 to connect the incoming line through
the link circuit to the outgoing line. Also,
the magnet 10, upon operating, shifts the
contact springs and thercby opens the cir-
cuits through the selecting magmets 46 and
47 and relays 50 and 51. Before relays 50
and 51 have time to release to open the cir-
cuit through the left-hand winding of mag-
net 10, the spring contacts 54 and 55 are
closed to prepare the following holding cir-
cuit. for the magnet 10: battery, through
said contacts 55 and 54, left-hand winding
of magnet 10, right-hand winding of said
magnet and contact 56 to ground. .
When the connection is no longer desired,
the contact 56 may be opened in any well
known manner to -cause the deenergization
of the common magnet 10, whereby the

~

draw bars 44 and 45 are released and the in-
coming and outgoing lines disconnected
from each other. R :

What is claimed is:

1. The combination with a plurality of
groups of lines, of a switching mechanis
having an individual switching element fzz
each line, a ¢ommon operating member, se-
lecting devices individual to said switching
elements for connecting the same to the com-
mon overating member, a controlling device
for each group of lines, each controlling de-
vice arranged for operation with the opera-
tion of any selecting device of the corre-
sponding group, and means
jointly by said controlling devices for ren-
dering said operating member effective.

2. The combination with a plurality of
groups of lines, of a switching mechanism
having an individual switching bar for op-
erating the contacts of each line, a common
operating member, individual selecting de-

controlled -
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vices for said bars for connecting the same -
to the common operating member, a control-

ling device for each group of lines, each de-
vice arranged for operation with the opera-
tion of any selecting device of the corre-
sponding group, and means controlled
jointly by said controlling devices for ren-
dering said common operating member effec-

: tive to actuate said bars.

3. The combination with a plurality of
groups of lines, of a switching mechanism:
having an individual switching bar for each
line, a common operating magnet for actuat-
ing said bars, individual selecting magnets

for said switching bars for connecting the

same to the common operating magnet, a
controlling device for each group of lines,
each device arranged to be operated with
the operation of any selecting magnet of
the corresponding group, and means con-
trolled jointly by said controlling devices
for rendering the common operating mag-
net effective.

4. The combination with a plurality of
groups of lines, of a switching mechanism
having an individual switching bar for each
line for operating the contacts thereof, a
common operating member and a common
magnet therefor for actuating said switch-
ing bars, individual selecting magnets for
sald bars for connecting the same to said
common operating member, a controlling
relay for each group of lines, each relay ar-

ranged to be operated with the operation of -

any selecting magnet of the correspondinﬁ
group, and means controlled jointly by sai
relays for rendering the common operating
magnet effective.

5. The combination with a group of in-
coming lines and a group of outgoing lines
of a switching mechanism having individua
switching bars for each line, a common op-
erating member, individual selecting devices
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for said switching bars for mechanically

connecting the same to said common op-

erating member, a controlling device for .

each group of lines, each controlling device
arranged for operation with the operation
of any selecting device of the corresponding
group, means controlled jointly by said con-
trolling devices for rendering the common
operating member effective to operate the se-
lected switching bars, and contacts con-
trolled by the operated switching bars for
connecting an incoming line to an outgoing
line.

6. The combination in a switching mecha-
nism, of a plurality of contact operating
bars, a common operating device for actuat-
ing said bars, individual selecting magnets

for said bars, and an element pivotally at-
tached to the end of each bar and controlled

magnetically by the corresponding magnet

1,472,503

for mechanically connecting said bar to the
common operating device.

7. The combination in a switching mecha-
nism of a frame, a plurality of contact op-
erating bars arranged for longitudindl
movement, a common operating device for
actuating any number of said bars, indi-
vidual electromagnets for selecting said bars
for operation, said magnets being mounted
upon the said frame, and a connecting ele-
ment loosely attached to each of said bars
for relative movement with respect thereto
and magnetically controlled by the corre-
sponding magnet for mechanically connect-
ing the bar with the common operating de-
vice.

In witness whereof, I hereunto subscribe
my name this 19th day of June A. D., 1922,

HERBERT B. TAYLOR.
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