Nov. 18, 1924. 1,515,632
. H. B. TAYLOR

/%//ﬁ_

E /xzreﬂ/or

7erbert 8 Je aylor




5

10

15

20

2

=

30

3

ot

4

<

'S
5

5

<

Patented Nov. 18, 1924,

UNITED STATES

1,515,632
PATENT OFFICE.

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

AUTOMATIC TELEPHONE SWITCH,

Applicaticn filed November 19, 1921, Serial No. 516,276,

To all whom 2t may concern:

Be it known that I, Hrrserr B. Tavror,
a citizen of the United States, residing at
Westfield, in the county of Union, State
of New Jersey, have invented certain new
and  useful Tmprovements in Automatic
Telephone Switches, of which the following
is a full, clear, concise, and exact descrip-
tion.

This invention relates to switching ap-

paratus for use in automatic and semi-auto-
matic telephone systems and is directed more
particularly to switches of the cross-bar type
whereby incoming lines are automatical-
ly connected with idle outgoing lines or
trunks.
_ The object of the present invention is
the provision of a simple and compact
cross-bar switch structure which is econom-
ical to manufacture.

One feature of the invention resides in
the combination with movable coordinate
bars of pivoted members which are selective-
1y operable by the conjoint operation of said
bars to effect electrical connections.

Other features of the invention consist
in the novel details of construction as par-
ticularly pointed out in the following de-
seription and claims.

With reference to the accompanying
drawing, Fig. 1 is a fragmentary perspective
view of a cross-bar switch illustrating the
preferred embodiment of the invention, and
Fig. 2 is a front elevation of a portion of
the switch.

Wires 1, 2, 8 and 4 comprise in the present
instance one of several similar groups and
wires 5, 6, 7 and 8 comprise anocther such
group. As many of these groups as de-
sired may be provided. These wires ex-
tend over substantially the entire width of
the structure and are suitably secured at
their ends on supports which are not shown
but which may be of any desired form.  The
aforementioned wires are also supported in-
termediate their ends by the vertical mem-
bers 9 which are preferably of insulating
material. These wires, together with their
immediate supporting structure will be here-
inafter referred to as a grid. .

The vertical bars of insulating material
10 serve as supports for several sets of wire
contact springs, each of which sets com-
prises in the present instance four springs

11, 12,13 and 14. . These contact springs are
preferably embedded in the vertical bars 10
and their free ends extend through the grid,
as shown in Fig. 1. All the sets of con-
tact springs in each row may be connected
in multiple, that is, all the contact springs
11 in the same vertical row, all the contact
springs 12, all the contact springs 13 and
all the contact springs 14 would be con-
nected together. :

Such arrangement of contact multiples is
not, however, essential, as for instance, the
present structure is adapted for use in the
automatic telephone system described in the
British Patent No. 183,488 issued to the
Western Electric Company, Limited, ac-
cepted September 6, 1928, in which the ver-
tical rows of contact springs, which are as-
signed to incoming lines, are each divided
into a number of groups, each of which com-
prises a plurality of multiply connected
sets of contact springs, each of such groups
]lqeing associated with -a different incoming
ine.

Associated with each -set of contact
springs 11, 12, 13-and 14 is a flat member 15,
preferably of insulating material. These
members are each pivotally mounted on
studs 16 which are embedded in' bars 10.
Elongated apertures 17 are provided in the
members 15 through which the contact
springs extend. These apertures are so dis-
posed as to normally hold the contact
springs out of engagement’ with their re-
spectively associated grid wires 1, 2,'8, 4, ete.

‘Rotation of members 15 in a clockwise direc-

tion, as viewed in Fig. 2, permits their as-
sociated contact springs to move under their
own tension into engagement with the grid
wires. The contact springs are preferably
tensioned diagonally with respect to the
grid wires so that they will engage therewith
with a wiping action, thereby keeping the
contact surfaces clean. Resilient wires 28,
which are also embedded in the bars 10, are
provided for restoring the pivoted members
15, when released to their normal positions,
such positions being determined by contact
with adjacent insulating strips 9.
Individual to each vertical row of contact
springs is a longitudinally movable bar 18,
which is mounted in suitable bearings which
have been omitted from the drawing for the
sake of simplicity. These bars are each
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normally held in their upper positions by
the flat springs 18, which press againg
their lower ends and are movable down war
ly by the armatures 20 in response to
energudtlon of electmnmgres 22 throw;
the engagement of armatures 20 with ¢
pins 21 on the bars 18.

Each bar 18 is provided with a plnrality

of laterally extending resilient wires 23,
there being one such wire provided for
sach set of contact springs per vertical row
The ends of the wires 23 extend into
juxtaposition with their associated pivoted
members 15 and are normally disposed in the
position shown at ’m top portion of Hig. 2.
When the barg 18 are moved downwardly
in response to the energization of their re-
spective electromagnets the wives 23,
mounted thereon, likeswise move downr ardly
into a position wheve they may be u
for the rotation of their 1'@5‘.*3@1 ve plvoted
members 15.

With each group of grid wires 1, 9, 3, 4,
ete., there is sssociated n Jongitud 1:1:11]37
movable horizontal bar 24, cach of which is
provided with a plurality of diagonally ex-
tending lugs 25, one for each vertical row
of contact springs. These lugs are adapted

free

to engage any of the wires 23 associated
therewith which may be in the downward

position when the bar 24 is moved to the
left, as v*ewefl in Wig. 2. Such operation of
a bar 24, following 1he operation of one or
more bars 18, vesults in a movement of the
free ends of the downwardly positioned
wires 23 against the associated pivoted mem-
bers 15, therebv rotating the latter and pe
mlthno their respective contact springs 11
12,13, ‘md 14 to engage the grid wires 1,ua 3,
4, ete. Tor operatmcr each h&i 24, an elec-
tromagnet 26 is provided Whmh is operative-
ly fxssocmtbﬂ with the bar 24 throngh its
armature 27 and a pin 29 on the bar. The
bars are retained in their normal position
by suitable springs such as 30.

Ag soon as a bar 24 hag operated, the pre-
viously operated bar or hars 18 may be re-
stored to the normal upper position by the
spring or springs 19, the electromagneis 22
being deenergized. The free ends of the en-
gaged wires 23 are prevented from moving
upwardly swith their respective bars 18 by
reason of the fact that the lugs 25 overlie
them1 as shown in the ]OW“l’ portion of
Fig. 2.

When this structure is used in the system
deseribed in the aforementioned Bmtlsh
Patent No., 183438 of 1923, certain of the
vertical rows of contact springs are assigned
to incoming lines, the remaining vertlf'al

Tows are ‘wqwned to outoomfr tmnks, and
the grid wires 1, 2, 3, ct&. are utilized as
Iink conductors Whereoy connections are
established between incoming line contacts
and outgoing trunk contacts. Kach incom-
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ive bar 18 being associated with a pla-
i of T o 11 m‘w he onerated ve
ish co-existing connections
1! associated incoming lines
_..'nt ((‘nf'matm‘s ﬂn‘ough which the
ng arve further extended to idle
the simultaneous operation of bars
ociated with the rows of contact
vrings assigned to outgoing trunks.

f'i"', for instance, it he acwmﬂd that the ver-
ical row of contact eprings at the left of
. 118 assigned to inc \“mmn lines, the two

f contact springs shown in the draw-

i in maltinle to one In-

canectecd
and the vertical row af the

act

Tie. 1 assigned to an outgoing
“'111011 case all the sets of contact
cted in multiple), a call
1 orementioned incoming

v the operation of bot h

s 18, Fig. 1, (assuming the
Mmmenhonm trunk to he idle, otherwise
another trunk and its associated bar wonld

he selected). "The fm'wwh n of these two
hars would draw all the wires 23 thereon
into the paths of the associated Ings 25 of
all the bars 24. Following the above opera-
tion one of the horizontal bars 24 (which
may he properly referred to as link bars)
associated with the Cfﬂhnn line, and which
1)‘1 ppens te be idle, is operated by its elec-
tromagnet 26 and armature 27. Two of the
pivoted members 15 are thereby rotated and
connections simultaneously established be-
tween the incoming line contact springs and
link conductors and between outoom(f ‘trunk
contact springs zmd link conductors. After
the connection js established both of the
vertical bars 18 may be veleased and re-
turned to normal, only the link bar 24 re-
maining in itg operated po<1t10n

The Tink conductors 1, 2, 3, 4, cte. might,
it desired, he utilized as lmn ('onrln(‘tors, n
which event each of the vertical vows of
contact springs would he assigned to an out-
coing trunk. The opers mon in this last
monhonom case wounld consist in operating
one vertical bar 18 and one horizontal har 24
after Wh}ch the vertical bar could be im-
mediately released.

What is claimed is:

1. In a switch structure, a grid compris-
ing a plurality of substantially parallel
wires, said wires being arranged in sets of
one or more, a plurality of rows of sets of
wire contact springs disposed at richt angles
to said first mentioned wires, said confact
gprines ench heing fixed at one ond and
having their free ends extending through
said grid, each set of contact springs in a
row being associated with a different set of
said parallel wires and adapted for engage-
ment therewith, a pivoted member for each
of said sets of contact sorings, said pivoted
members each heing provided with an elon-

70

75

80

83

v

95

100

105

110

120

125

130



10

15

20

25

30

1,515,6

gated aperture for each contact spring in its
associated set, each of sam contact springs
extending lhi,oucrh one of said apertures;
and means for i ofcfu?nfa said pivoted me-
bers selectively Whereby the selected sets of
contact springs are operated, said means in-
cluding two groups of longitudinally mov-
able bars, the bars of one gr oup. bﬁmo indi-
vidual to said sets of parahel wires and the
bars of the other group being individual to
said rows of contact springs, the conjoint
operation of a bar of each group heing ef-
fective to selectively operate one of said
plvo ted members.

9. A switch structure comprising a contact
set, a pivoted member for operating said
contact set, a longitudinally movable bar, a
resilient member carried by said bhar, said
resilient member extending into juxtaposi-
tion to said pivoted member, and a second
longitudinally movable bar provided with
a diagonally extending lug, the operation
of said first bar being effective to move said
resilient member into the path of said hng
and the operation of said second bar fol-
lowing the operation of said first bar being
effective to engage said resilient member
with said lug and further effective to move
said resilient member to rotate said pivoted
member, said lug being effective to prevent
the return to normal of said resilient mem-

32 a8

ber during th
Second bar,

A switch structure comprising a grid
of pa_ssn ¢ conductors arranged in sets, " co-
ordinate rows of active contacts emelmg
said grid, a rotatable comtact moving ele-
ment assoclated with the active contacts at
each coordinate point, a longitudinally mov-
able bar individual to each row of active
contacts having a resilient finger individual
to each contact moving element, a longi-
tudinally movable bar mchmdual fo each sot
of grid conductors; and means for moving
said | bars, the conjoint movement of one har
of each set being effective. to bring the re-
silient finger at the coordinate point of such
bars into engagement with its associated
contact moving element to effect engagement

e continued operation of said

between the active contacts and the as-
sociated grid conductors.
4. In a coordinate switch, a grid of

passive contacts, a plurality of combs of
active contacts entering said grid, rotatable
camraing cards at the coordinate points of
said switch, and means to selectively rotate
said cards to cause the interengagement of
the active contacts and the passive contacts.

In witness whereof, I hereunto subscribe
my name this 16th day of November, A. D,

1921.
HERBERT B. TAYLOR,
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