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Anplmatﬂon filed November 19 192.1

7’0 erZ wkom it may concern: -
Be 1t known that I, Hrerperr 3. Tﬂ‘ﬂ OR,
a citizen of the Umted States, 18%1(:111’1“ at

Westfield, in the county of Union, State
of New Terse.v, have invented certain new

and  useful Improvements in Automatic
Telephone Switches, of which the following
1 a full, clear, I@Cﬂfl(}lsej and exact rlescrlp—
tion.

This 1nvention relates to SW}tCthﬂ ap
paratus for use in automatic and semi- qutou

matic telephone systems and is directed more

- particularly to switches of the cross-bar type

15

20

20

30

35

40

50

in the novel details of construction as

‘material.
immediate supporting structure will be here-

whereby incoming lines are automatical-

ly connected Wlth 1dle outo'omn hnes or
trunks |

The ob ect of the present invention is
the prowsmn of a simple and compact
cross-bar switch structure which is econom-

1eal to manufacture.

One feature of the invention res:tdes in
the combination with movable coordinate
bars of pivoted members which are selective-

ly operable by the conjoint operation of said

bars to effect electrical connections. _
Other features. of the invention consist
par-
ticularly pointed out in the followmg; de-
seription and claims. | '
With reference to the ‘Lccompanwnw
dmwmg, Fig. 11s a fragmentary perspective

view of a cross—bar switch 1llustrating the

preferred embodiment of the 1uvent10n and

Fig. 2 1s a front elevatmn of a portlon of
the switch.

Wires 1, 2, 3 and 4 comprlse n the present
instance one of several similar groups and

wires 5, 6, 7 and 8 comprise another 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 smtablv secured at

their ends on supports which are not shown
but which may be ot any desired form. The
aforementioned wires are also supported in-

termediate their ends by

the vertical mem-
bers 9 which are preferably of insulating

These wires, too'ether with their

inafter referred to as a orid. |
The vertical bars of lnSLﬂatlIlﬂ’ materm]

10 serve as supports for several sots of wire
contact springs, each of which sets com-
pmses in the present instance four springs

- POS ed as to 1101111‘1,11

wIires.:

Serial Nca 516 278,

11, 12, 13 and 14. The%e contact 513111105 ATe

plefuably 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 Splll’lﬁ“ 14 W{}lﬂd be con-

nected to gether.

Such ‘II‘I‘EJH“EH]BI]t of contact multlplm 1S
‘not, however, essenml

as for instance, the
present str uctre is %chpted for use 1n the

automatic telephone system deseribed in the
British Patent No. 183,488 issued to the

Western Electric Compmw, Limited, ac-
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cepted September 6, 1923, in which the ver-
tical rows of contf{ct springs, which are as-

signed to incoming lines, are each divided

mto a number of groups, each of which com-
prises a plurality of multiply connected

sets of contact springs, each of such groups

]loemo assoclated with a different incoming
me. :

A_Scsoemted with each set of contact
springs 11, 12, 13.and 14 is a flat member 15,
pr P{embly of insulating material. These
members are each - pwotqlly mounted on
studs 16 which are embedded in bars 10.

Elongated apertures 17 are provided in the
the contact

members 15 through which -
springs extend. These apertures are so dis-

“hold the contact
springs out of eng afrement with their re-

-fspectwely associated crrld wires 1, 2, 3, 4, ete.

Rotation of members lo m a clochw:tse dlrec-

tion, as viewed in Fig. 2, permits their as-
sociated contact springs to move under their
~own tenslon into engagement with the grid
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 SUI’IE‘lCE’sS cle‘m Resilhient 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 msuhtmo“ strips 9.
Individual to each vertical Tow of contact

springs 1s a longitudinally movable bar 18,
| which is mounted ; in suitable bearings which
have been omitted from the drawmg for the

sake of simplicity. These bars are each
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mounted thereon, likewise move downvardly

L

the orid wires 1, 2, 3, 4 {::LL

normally held in their upper posit-iﬁzim by
the flat springs 19, which piess against
their lower ends and are movable ﬂ rmra AT
ly by the armatures 20 1 response {o the
energization oi electromagnets 22 tnrough
the engagement of arn Lﬂiul_em 00 with the
pins 21 on the bars 18.
tach bar 18 1s provided with a plirality

oif laterally extencing rvesilient wives ...J'l
there bung one such wire provided ior

cach set of contact springs per vertical row.
The free ends of the v'i?'(,:, 23 extend into
juxtaposition with their associated plmm ¢l
members 15 and are Jﬂm_ﬁlfﬂlﬂ (:1_1,.-03% 1n the
nosition ghown at the top }}mtum ot Mig. 2.
T"‘Th{ﬁu the bars e moved downywardly
in response to fhe energization of their

SEANN
spective @}e“‘tmm*‘wﬂ{# 22, the wirves 2

"i fj oL

o-
iy
2y
into a position where they may be utilized
for the rotation of their vespective pivoted
members 15.

With each frmup of orud wives 1, 2, 3, 4,

etc., there 1s sseociated o ].fm;:_;ltmﬂ..ﬂf_‘ﬂ].y
movable 1101‘1/011@5_. bar 24, cach of which 1s

provided with a plurality of disgonally ex-
tending Ings 25, one for cach vertical row
ot contact spr'ngs. These lugs are adapted
to engage any of the wires 23 assnciated
therewith which may be 1n the downward
position when the bar ‘?/L 15 moved to the
left, as viewed in g, 2. Such operation of
Q 1}.—1‘{‘ 24, following 1119 operation of one or
more barg 18, vesults in a movement of the
free ends of the downwardly po&uoned
wires 23 against the associated pivoted mem-
bers 15, therebv rotating the hbtm and per-
3111t+1n0 their respective contact springs 11,

12,13, and 14 to engage the grid wires 1,2, 3,

4, etc. For operating each har 24, an elec-

tromagnet 26 1s provided *"'ﬂncl"t 15 operative-
Iy flssocmtu? with the bav 24 throungeh its
armature 27 and a pin 29 on the bar. The
barg are retained in their normal position
by suitable springs such ag 30.

Ag soon as a bar 24 has operated, the nre-
viously operated bar ov h s 18 1mw be 1o
q:‘;o*ed to the normal upper position by the
spring or springs 19, the e1ﬂCL1‘O?T18ﬁll€LS 29
being deenergized. The free ¢ mds of the en-

wed wires 23 are prevented from moving
HFWE}J dly with their respective bars 18 bV
reason of the fact that the lugs 25 overlie
them., as shown in the lower portion of
o, 2. | *

When ‘thS structure is used in the system
clescribed 1 the aim ementioned British
Patent No. 183,438 of 1923, certain of the
vertical rows of contact Springs are assigned
to incoming lines, the remaining vertical
rows are %Sf%lfmed to mnﬁomo tnmL%,, and
are utilized as
link conductors ﬁF’hGI‘GOV connections are
established between incoming line contacts
and outgoing trunk contacts. Xach incom-

members each heing pm-_aﬁdcd wit

515,632

ing line var 18 being as

ra ity of Ineoing fines mAy he onerated ve-
soatedly to sstablish co- “};mmﬂ conneetlons
petween 118 several associated incoming lines
idle link conductors Huom 1 which the
{ are further extended tf; idle
simultaneocus oneration of bars
with the rows of contact
y outgoing trunks.
L for 1115-:;'1’;;&11{?-3, 1t 1 > assumed that the ver-
irm,_ row of contact gprings at the left of
dron 118 assigned fﬁ meoming lines, the two
cots of contact SPIINES shown In the da AW -
1;; hemng con 1{*@1{3& m mn] inle to one In-
minge ,oand vertienl row at the
...-mhw of Wie. 1 assizned to an {)ilu”{”)]al*’*
frunke (inow hich case all the sels of contact
springs are connected in mulh )]9) a o eall
cn the atoreme 11 :de Incoming

line would result in the operation of bol 1
18, shown in Fio. 1 (*m%ummﬂ the
g torme: 1t1(mof7 trink to ho idle. otherwise
another tvunle and jts associated bavy wounld
he selected),  The opevation of these two
hars would draw all the wires 23 thereon
into the paths of the associated Tugs 25 of
all the bars 24. Following the above operva-
tion one of the horizontal bare 924 (vwwhich
may bha proverly veferred to as Iinlt barg)
sssociated with the calling line, and which
happens te be idle, is operated by its elec-
e _Wl*l.g.:_net 06 and armature 27, Thvo of the
mivoted members 15 are thereby rotated and
connections simultaneously cestablished be-
tween the incoming line contact springs and
link conductors and between outﬂ-mnﬂ' trunk
contact springs and link conductors.  After
the cmmef‘*hon 1s established both of the
vertical bars 18 may be rveleased and re-
turned to normal, only the link bar 24 re-
mammng in its opemted pomtmn

The link conductors 1, 2, 3, 4, cte. might,
it desired, be utilized as line {*onrlnctms m
which event each of the vertical vows of
contact qpl ings would be assigned to an out-
coing trunk. The oper ation in this last
ﬂ’zonhonof‘ case would consist i operating
one vertical bar 18 and one horizontal har 24
atter Whl(}h the vertical bar could he 1m-
modiatelv released.

What is claimed is:

1. In a switch structure, a grid comnris-
ing a plurabty of Gubc;h,ntmlhr parallel
wires, said wires being arranged in sets of

one or more, a plurality of rows of sets of

sociated with a plu-

11::3
T tihe

ol Y . ) -3
i ageneiatedd

]i"""ﬂ.ﬁ }f"'-

—_

SRy 'f’i?hli,l 102

T o 3o
BHAR

wire contact gsprines (‘hqnmoﬂ at rioht anoles

to said first mentioned wires, sald contact
sprines eanch heine fixed at one ond and
hwmn their free ends extending through
saticd 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 sach
of said sets of contact svrings, smd pivoted

an elon-
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‘}SLed aperfure for each (:Uma,u Spr ing in its
associated set, each of saic 1 -’f’f)ﬂt ach springs
extending lhI.OHUh one o1 said
ancl means for “ofmﬁﬂh sald pivoted
ners selectively wh@rebsr the ﬂ«el% set
contact springs are operated, said means in-
cluding two oroups of longitudinally mov-
able bars, the bars of one group being mndi-
vidual to said sets of para Tiel wires and the
bars of the other group being mdividual to
saidl rows of contact springs, the conjoint
operation of a bar of each group being ef-
fective to selectively o
pivoted members. _ _
2. A switeh structure (ﬁrﬂpriiiﬂ“'fz contact
sef, a pivoted member for operating said
contact set, a longitudinally movable bﬁr a
resilient member carried by said bar, said
resiiient member extending into juxtaposi-
tion to said prvoted member, and a second
longitudinally movable bar provided with
a dmo‘ona,ll extendmo lug

Fi H“i“’:} (}_q

zr':s'? .
INOVe Said
resilient member 111t0 the path of said Ing
and the cperation of said second bar fol-

eﬂ?ectwe to engage said resilient membpr

with said Ing and further effective to move

sald resilient member to rotate said pivoted
member, said lug being effective to prevent
the return to normal of said resilient mem-

ber during the
geeond ’xmr

a flpetta_lmr:p
mesii-

contacts having

pemte one 0{ saﬂ'

the operation
of S{ud first, b‘LI‘ bemn efl:'wtwe to

891
84

3. A switch structure f*ompmsm 2,
of

PassIve

orid
conductors arranged in sete, co-

ordinate rows of active contacts entermw

Said ffvudj a rotatable contact moving cle-
ment associated with the active contacts at
ﬂ%ch coordinate point, a longitudinally mov-
able bar individual to each row of active
a resilient finger
to each contact moving element, a longi-

tudinally movable bar individual to each sct

of orid c{juwclmzt01“5j and means for moving
4.5

said ] hars, the conjoint movement of one har

of ench set being eifective to bring the re-
silient finger at the coordinate point of such

bars info engagement with its associated
contact moving element, to eilect engagement
between the active contacts anc the as-
sociated grid conductors.

4, In 2 coordinate switeh,
paﬂsive contacts, a plarality of combs of
active contacts e‘ltelmﬂ sald erid, rotatable
camraing cards at the “coordinate points of
cl %Wltchj and means to selectively rotate

the active contacts and the_passwe contacts.

- In witness whereot, I hereunto subscribe
my name this 16th d: ‘Lj?' of November, A. D.

1921
HERBERT B. TAYLOR.
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d cards to cause the interengagement of
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