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UNITED STATES

1,517,425
PATENT OFFICE,

CHARLES J. TENDRICKSON AND VICTOR F

MILLER, OF WEW YORK, N. Y., ASSIGNORS

T0 WESTERIN ELECTRIC COMPANY, INCORPORATED, OF NEW YORE, M. ¥., A COR-

PORATION OF NEW YORK,

AUTOMATIC TELEPHONE SWITCH.

Application filed January 7, 1822,

To. wll whom +t may concern:

Be it known that we, Onmarss J. Hex-
pricusox and Vieror F. Miiusg, citizens of
the United States, both residing at New
York, in the county of New York, State of

New York, have invented certain new and
tseful Improvements in Automatic Tele-
phone Switches, of which the following is
a full, clear, concise, and exact description.

This invention vrelates to automatic
switching apparatus and more particularly
to coordinate switches of the type adapted
for establishing comnections in an automatic
telephone exchange system.

The present invention is an improvement
on the switch structure described in the co-
pending application of Herbert B. Taylor,
Serial No. 527,586 filed January 7, 1922, and
likewise the switch structure deseribed in
the DBritish Patent No. 183438 issued to
Western Rlectric Company, Limited, ac-
cepted September 6, 1623.  The last-men-
tioned British patent is directed to an au-
tomatic telephone system in which the pres-
ent structure is particularly well adapted
for nse. In that system, certain rotatable
bars ave each assigned to groups of incom-
ing lines, other rotatable hars are assigned
individually to link conductors and still
others to outgoing lines or trunks. Hach of
the incoming line bars being associated with
a plurality of imcoming lines is, necessarily,
operable to participate in the establishment
of coexisting connections between a plural-
ity of its associated incoming lines and idle
frunks and by such arrangement a very im-
portant economy is effected in that the num-

ber of operating bars and auxziliary parts is
materially reduced. ‘

It has been found that successive opera-
tions of the line bars of the switch structure
shown and described in the above noted
British Patent No. 183,438 of 1923 some-
times hags a tendency to disturb existing
connections sufliciently to produce noise on
the subscriber’s lines. This is due to the
fact that a mechanical connection continues
to exist between the operated contacts and
the line bar.

In the copending application of H. B.
Tavlor, referred to above, there is described
and claimed a switch structure by which
the above tendency is eliminated.
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Rerial No. 527,564,

The present invention not only overcomes
the above tendency but in addition provides
a structure in which the line bar operiting
magnets ave requived to perform a small
and uniform amount of work compared
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with the widely varying load in switches of
this type developed heretofore, and it -also
provides a simpler and more economical de-
vice from a manufacturing standpoint.

The object of this invention is therefore
to provide a simple and economical swibtch
structure of the character above deseribed
baving operating means common to groups
of incoming lines whereby successive opei-
ations of such common operating means are
ineffective to disturb existing connections.

A further object of the invention is tc pro-
vide 2 switch structure wherein the line bar
magnets are required to move a compara-
tively small and uniform load.

The principal feature of the invention
consists in the combination with normally
disengaged contacts of an operating mech-
anism comprising -an operating member
which is normally movable in a path
wherein it is ineffective with respect to the
contacts -and
preferably in the form of a cam or the like
for diverting the aforementioned member
from its normal path to effect operation of
the contacts. Tn the setting up of a con-
nection the operating member engages the
cam whereby it is diverted from its normal
path, but in continuing this movement be-
comes disengaged therefrom so that subse-
quent operations of the cam carrying me-
diwm are ineffective with respect to the es-
tablished connection.

Other features of the invention will be
clear from the detailed description which
follows.

With refevence to the accompanying
drawing, Fig. 1 is a fragmentary perspec-
tive view of a coordinate switch in accord-
ance with {his invention; Fig. 2, is a detail
view illustrating the operation of the switch
mechanism, and Fig. 8 is a view similar to
Fig. 2 further illustrating the operation of
the switch mechanism.

The structure shown consists in general of
a stationary grid comprising the vertical
bars of insulating material 1, and sets of in-
terwoven cross wires 2, 3,4 and 5 referred to

\
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hereinafter aslink conductors, together with
vertical rows of active wire contact sets 6, 7,
8 and 9 and operating mechanisin for selec-
tively moving the various sets of active con-
tuct wires into engagement with their asso-
ciated link conductors.

The structure may be of any desived
width and height to accommodate as many
vertical rows of active contact sets and
as many sets per row as may be required.

Certain of the vertical rows of contact
sets are assigned to incoming lines and the
others to outgoing lines or #runks. Since
there are only two such vertical rows illus-
trated in ¥ig, 1, 1t may be assumed that the
vertical row to the left of the fioure is one
of those swhich are assigned to incoming
lines and that the vertical row to the right
of the figure is one of these which are as-
signed to outgoing lines or trunks.

Lach vertical row which is assigned to
ncoming lines is, according to the system
deseribed  in the aforementioned PBritish
Patent 183488 of 1923, divided into a pla-
rality of groups each comprising a plurality
of active contact sets, which are connected
in multiple to an incoming line. Since each
active contact set of any vertical row is as-
sociated with a different set of link con-
ductors, it will be appavent that each in-
coming line has access to zeveral sets of
link conductors, but sinece there ave ordi-
narily several vertical rows of active contact
sets assigned to incoming lines, it will alse
be apparent that several incoming lines
have access to each set of link conductors.
It is, therefore, seen that the sets of link
conductors ave apportioned to the incoming
lines on a percentage basis, the number de-
pending upon traffic requirements.

The active contact wives 6, 7, 8 and 9 are
made preferably of a suitable spring metal
such as phosphor bronze and in the present
instance are embedded in vertical bare of
insulating material 10, which arve supported
at their ond portions in the gswitch frame
which is not shown. The rvearwardly ex-
tending ends of the active contact wires may
be formed, if desired, into soldering ter-
minals whereby suitable electrical connec-
tions may be obtained.

Each set of active contact wires is pro-
vided with an operating card 11 having di-
agonal apertures 12 thrvough which the
active wires extend in juxtaposition to the
erid wires or link conductors. The oper-
ating cards 11 are shown supported on re-
silient wires 18 which like fhe active con-
tact wires are embedded in the vertical bars
10. The free ends of the wires 13 are ten-
sioned downwardly so as to normally hold
the active contact wires out of engagement
with their associated link conductors and
the upper one of each pair of wires 18 is
made of such length as to normally rest on
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the top wire of the link conductor set azso
ciated therewith, thus acting as a baclk stop
for the active contact wires.

With each vertical row of active contuct
sets there is associated o vertical rotatablc
bar 14 which is provided at one end with
an armature 15 arranged to be attracted by
an electromagnet 16 whereby the bar 14 is
rotated out of its normal position in re-
sponse to each energization of said electro-
magnet. On each vertical bar 14 there is
provided a number of cam arms or guides
17, each of which is individual to a set of
active contact wires. The function of these
cam arms will presently be shown.

With each set of link conductors, 2, 3, 4
and 5 there is associated a horizontal to-
tatable bar 18, each of which is providerd
with an armature 19 and an electromagnet
20 whereby the bar is rotated from normal
to off normal position. Fach horizontal bar
or link bar, as it may be properly termed. is
provided with a number of arms 21 which
are vesilient in the horizontal direction, hut
comparatively stiff vertically. Tach of
these arms 21 is individually associated with
a set of active contact wires and a cam
arm 17,

The operating cards 11 are each provide
at their lower ends with a notch or recess
22 with which their associated ai1ms 21 ave
adapted to engage, but it will be noted that,
normally, arms 21 are free to move in a
vertical path to one side of their respective-
ly associated operating cards 11. This is
true, however, only while the cam arm 17
associated with any of the arms 21 is in ifs
normal position as shown at the lower right-
hand portion of Fig. 1 wherein the arm 21
is shown in its off normal ineffective posi-
tion.

When the vertical bar 14 is rotated out
of its normal position by electromagnet 16.
the end portions 17 of the cam arms 17
thereof are moved into a position wherein
they intercept the paths of their associate
arms 21 as shown in figs. 2 and 3.

Fig. 2 shows a cross section of the end
portion 177 of a cam arm which has been
moved into its selected position and also
shows in full lines an end view of an arm
21 in its normal position and in dotted lines
other positions of the arm 21 as it moves
upwardly and is flexed laterally to engage
the recess 22 of the operating card 11. The
continued movement of the arm 21 as illus-
trated in IMig. 2 results in lifting the oper-
ating card 11 so as to permit the active
contact wires 6, 7, 8 and 9 to engage the link
conductors 2, 3, 4 and 5 respectively. The
operated link bar together with the arms
21 thereon remain in their off normal posi-
tion throughout the duration of the con-
iiection, but the vertical bars 14 may be im-
mediately restored fo normal. The arm 21
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in its operated position is entirely clear of
its associated cam arm 17 so that a any sub-
sequent movement of the cam arm is ineffec-
tive to disturb the connection already estab-
lished.

Asg soon asa vertical bar ll asscciated with
a group of incoming lines a horizontal
link bar 18 have been 1 operated to establish
a ccnnection, the vertical bar 14 miay be im-
mediately reoperated to participate in the
connection of another of its associated 1n-
cominq lines with a set of idle link condue-
toers. Thus, it will be seen that a cam arm
17 may operate several times during a pe-
riod in which its associated contact set con-
tinues operated and if such successive oper-
ations were to even slightly disturb the ex-
isting connection an objectionable amount of
noise would result on the subscribers’ lines.

Tt should be noted that the load on the
magnets 16 associated with incoming lines
does not vary with the number of coexisting
connections as is the case with the switch
structures pmwollslv referred to and accord-
ingly magnets 16 may be of relatively small
size.

In the system described in the aforemen-
tioned British Patent No. 183,438 of 1923 the
incoming lines and outgoing Tines or trunks
ave simulba wneously connected to common link
conductors and this is accomplished by fivst
rotating two vertical bars, one of which is
associated with a particular group of incom-
ing lines and the other with an idle trunk
and thereaftér rotating . a horizontal bar
which is associated with an idle set of link
conductors accessible to the particular in-
coming line which 1t is desived to connect
with. In a system of that character then,
only two of the arms 21 of any link bar 18
would be in use at any one time but ali-the
arvms 21 of the oper rated link bar are in their
uppermost positions vegavdless of the fact
that “U but two are performing no function.
Fig. 3 illustrates in “tull Jines an arm 21 in
its upwu non-operating position, anfl a-Cross
section through the end portion 17" of a cam
arm 17 in its selected position. Now in the
event of the link bar 18 which carries aim
21 of Fig. 3 heing restored to normal while
the cam arm 17 vemains in its selected posi-
tion ag showm it 1s essential that the arm 21
shall be able o return to normal mmediate-

a1y
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ly. The present invention promdes for svf‘h
u\‘;{m( fion by having ﬂm back surface of the
end portion 01 the nim disposed at an angle

to the path ¢f arm 21 so that upon the arm
21 engaging therewith on its return move-
ment it will be flexed to one side and around
the end portion of the cam as indicated by
the arrows in Fig. 3.

What is claimed is:

1. A switch structure comprising active
and passive contacts, mﬂmber for operating
said contacts, said member being normally

2

movable independently of the uclive contacts
i a path wherein it is ineffoctive to operate
said ‘active contacts, and means effective,
when operated, to cause said member while
moving in its normal path to deviate from
its said path to perate said active contacts.

2. A switeh structure comprising active
and passive contacts, a member for operating

said active contacts, said member heing nor-

mally operable independently of the active
contacts and ineffectively with lesi)ect tosaid
active contacts, a guide, and means for mov-
ing said guide Whereby sald gnide is opera-
ble to cause a subsequent operation of said
member to be effective with respect to said
active contacts.

3. A switch strncture comprising normally
disengaged contacts, a member for operating
said contacts, sald member being normally
movable separately from the contacts in a
path wherein it is ineffective to operate said
contacts, and a cam effective, when operated
to cause sald member to deviate from its nor-
mal path to operate said contacts.

4. A switch structure comprising normally
disengaged contacts, a member for operating
said COnt‘lCtS, said member being normally
movable separately from the contacts in a
path wherein it is ineffective to operate said
contacts, means for operating said member,
a cam, and means for moving said cam into
the path of said member whereby said mem-
ber 1s caused to deviate from its normal path
to operate said contacts.

5. A gwitch structure comprising nomnaﬂy
(hseno aged contacts, o member for operating
said contacus, sald member being operable in-
effectively -with respect to said contacts, a
cam, and meansg for moving said cam where-
by said cam is operable to cause a subsequent
Cﬂ)er“hoﬂ of sbld member to effect connec-
tion between saidl contacts, said connection
being unaffected during its continuation by
subsequenf operations of said eam.

5. A switch strueture comprising normally
rhsongaued contacts, o pair of coordinately
disposed bars, a votatable vesilient membor
carried by one of said bars, a cam carried by
the other of said bars, means for operating
the first-mentioned bar to move said resilient
member, means for operating the second-
mentioned bar to move said cam, a movement
of said cam followed by a movement of said
resilient member being effective to interen-
gage sald contacts.

7. A switch structnre comprising nor-
mally disengaged contacts, a pair of coor-
dinately chsposed rotatable bars, a vesiliént
member carried by one of said bars, a cam
carried by the other of said bars, means for
rotating seid fivst-mentioned ba }, means for

omtzno said second-mentioned bar, an op-
eration of said second-mentioned bar fol-
lowed by an operation of said first-men-
tioned bar being effective tc interengage
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said contacts, and opﬂ] ation of said barg in
the reverse order being ineffective to inter-
engage said umhcts

3. ;\,

switch structurve comprising nor-
mally disengaged contacts, a pair of ce-

ordinately disposed yotatable bars, a vesilient
merber carried by one of said bars, a cam
arried by the other of said bars, means for
rotating said first-mentioned bar, means for
rotating said second-mentioned Bar . sald cam
hiaving “two surtaces both of which ave dis-
posed meuLlﬂ\‘ to the normal path of =aid
resilient member.-said cam i its off-normal
position heing dlsyosed in the normal path
of said resilient member whereby said rosil-
icnt member in ite movement from normal
is engaged by one of said cam surfaces and
thereby diverted from its nmormal path to
effect Interengagement of said contacts, the
other of said cam surfares being adapted to
permit said resilient member to rvestore to
normal from its off-normal non-operating
position while said cam is in its off- normal
position.

9. In a switch structure, a plurality of
rows of passive contact sets, a plurality of
rows of active contact sets, s(ud last-men-
tioned rows being disposed coordinately to
gaid first-mentioned rows, each set of active
contacts being associated with a set of pas-
sive contacts, a rotatable bar for each row
of passive contacts, a rotatable bar for each
row of active contacts. sald first-mentioned
bars being disposed coordinately to said sec-
ond-mentioned bars, each of said first-men-
tioned bars being provided with o plurality
of Taterally exiondmo resilient arms, one for
each set of netive contacts associated theve-
with, each of said second-mentioned bars be-
ing provided with a plurality of cams, one
for each set of active contacts associated
therewith, the conjoinf rotation of one each
of said bavs being effective to move their
jointly associated set of active contacts into
engagement with its passive contacts, said
mmaoonmn’c being independent of subsequent
operations of one of the bars involved in its
establishment.

10. In a switch structure coordinate rows
of contact sets, coordinately disposed rotat-
able bars, cams on certain of said bars, each
of said cams being associated with one of
sald contact sets, resilient members on others
of said bars, each of said resilient members
being associated with one of said cams, the
conjoint operation of one each of said bars
when operated in a certain order being effec-
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tive to operate their conjointly associate
contact set and conjoint operation of one
each of said bars in the reverse order being
ineflective to operate their conjointly asso-
ciated contact set.

11. In a switch stractare, passive contacts,.
active contacts normally disengaged from

said passive contacts, an operating element
tm said active contacts ]mvmn arecess, a
mtai“ ble bar, a resilient member cavried by
said bar, said resilient member being nor-
mally movable by the rotation of said bar
in a path wherein it does not engage the
recess of said operating element, and means
selectively operable to flex said vesilient
member during its movement from normal
into engagement with the recess of caid op-
erating element to effect interengagement of
said active contacts with said ]),—.ISSi\'O con-
tacts.

12, Tn a switch structure, a vow of contact
sets, operating means comwmon to said row,
a plarality of other operating means indi-
\*1(11 al to said contact sets, said common on-

rating means and one of said individual
operatmo means being jointly operable to
operate one of said contact sets, said com-
mon operating means being subseauenﬂv op-
erable to parhmpatc 1 “the opemtmn of
others of said contact sets during the (-mw-
tinned operation of the fir st oper ated contac
set, said operated contact set being main-
t‘uned independently of said common op-

rating means, Whereby the load on said com-
mon operating means is substantially vni-
form regardless of the number of its asso-
ciated contact sets which may be operated.

. In a switch structure, a row of contact
sets, an operating bar commen to said row,
other operating bars individual to said con-
tact sets, said common operating bar and one
of said individual operating bhars being
jointly operable to operate one of said con-
tact sets, said common operating bar heing
subsequently operable to participate in thie
operation of others of said contact sots
during the continued operation of the first
operated contact set, the load on said com-
mon operating bar being substantially uni-
form Ierrardlcss of the number of its asso-
ciated contact sets which may be operated.

In witness whereof, we hereunto subscribe
our names this 80th chy of December A. D.,
1921.

CHARLES J. HENDRICKSON.
VICTOR F. MILLER.
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