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' UNITED STATES

BEST AVAILAGLE COoP:

1,564,231

PATENT OFFICE.

HAROLD W. GOFF, OF NEW YORK, N. Y., ASSIGNOR TO WESTERN ELECTRIC COMPANY,
INCORPORATED, OF NEW YORK, N, Y., A CORFORATION OF NEW YORK.

TELEPHONE SWITCH,

. Applicaﬂon filed September 18, 1923, Serial No. 663,464,

To all whom it may concern: = -

Be it known that I, Harorno W. Gorr, a
citizen of the United States of America, re-
siding at New York, in the county of New
York, State of New York, have invented
certain new and useful Improvements in
Telephone Switches, of which the following
“is a full;-clear, concise, and- exact descrip-
150031 PR S L
This - inverition * relates - to telephone
-switches and more specifically, to a coordi-
nate switch adapted for establishing con-
nections in an automatic or semi-automatic
telephone system. -~~~ -

The objéct of the invention resides in the
“provision of a switching device which will

- "be simple, efficient, and ‘wherein the number
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of operating parts is reduced to a minimum.

" In accordance with the foregoing object,
“a featureof the invention resides in the pro-
‘vision - of multipled sets of helically ar-
ranged active contact wires whereby the
usual number of soldered connections is
materially reduced, thus providing a switch
in which both the active and passive con-
tacts are respectively multiplied as integral
parts of continuous conductors.

Another feature resides in the arrange-
ment of multiplied sets of active ‘contacts
adapted to be moved -selectively in contact-
ing relation with sets of passive contacts of
different character through the conjoint
movement of longitudinally movable select-
ing and operating bars, together with the
provision of means whereby any subsequent
movement of the selecting bar is ineffective
to disturb the connection already estab-
lished. o _

Another feature resides in the provision
of means whereby the card operating fingers
are moved collectively in to engageable rela-
tion with their associated cards through the
movement of cooperating bars. = |

‘Other features of invention and ad-
vantages will appear from the following de-
scription and by the claims appended. here-
to, reference being ‘had to the accompany-
ing drawings in which Fig. 1 is'a plan as-
sembly of said switch; Fig. 2 is a front
elevation thereof; Fig. 8 is a modified form
of Fig. 1; Fig. 4 is a front elevation of Fig.
3; Fig. 5 is a vertical section taken approxi-
mately on line 5—5 of Fig. 2; and Fig. 6isa

vertical section taken approximately on line
6—6 of Iig. 4. 55

Similar reference characters refer to sim-
ilar parts throughout the several views.

The switch structure shown in Fig. 1 gen-
erally consists of a plurality of multipled
active contact sets arranged in coordinate 60
rows, the active contact sets of each row be-
ing adapted to be moved selectively in con-
tacting relation with a plurality of indi-
vidually arranged sets of grid wires through
the conjoint operation of selecting and op- 65
erating bars therefor.

The active contact sets generally comsist
of a plurality of bare wires 20, 21 and 22
each secured at a plurality of points to a
horizontally disposed support 23. Kach 70
wire is wound or bent into a form approx-
imating a helix whereby contacts are
formed at a plurality of points along the
wire. Kach such contact is arranged In as-
sociation with a contacting point of a grid
conductor so that an associated plurality of
such active contact wires form a plurality
of multipled active contact sets each asso-
ciated with a different set of passive con-
tacts. 80

The passive contacts are of two forms,
the preferred and modified, shown respec-
tively in Figures 5 and 6 respectively. The
preferred form shown in ¥ig. 5 ds the grid
contact and consists generally of a plurality 85
of grid wires 24, 25 and 26 which are held
in spaced relation to each other by means of
a plurality of insulating weft bars 30. The
active contacts extend into this grid so that
each grid wire comprises a plurality of mul- 90
tipled contacts associated with a corre-
sponding plurality of different active con-
tacts.

The individually arranged sets of passive
contacts In the modified form shown in Fig. 95
6 generally consists of a plurality of bare
wires 27, 28 and 29, which are molded into
the insulating block 15 secured on an ob-
long shaped bracket 16 and which in turn
is held securely on support 23 by means of 100
rivets 17. The free end portions of passive
contacts 27, 28 and 29 are held in spaced re-
lation with reference to their associated ac-
tive contacts 20, 21 and 22 by means of in-
dentures 31, 32 and 33 made into one side 103

of their respectively associated insulating
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weft bars 30. The free end portions of pas-
sive eontact swires 27, 28-and 29 are benf-at
right--angles relative to -their Jongitudinal
axes and extend downwardly in engageable
relation with their associated active con-

“tacts 20,21 and 22 shown in Yig. 4.
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The active contact wires 20,21 and 22 are
arranged between two insulating. strips 34,
35 which are secured on the support 23
by means of the; ~right-angled bar 37
held on the supports 23 by means

«of wivets «36: - drhe .?Wil;‘@?':()f .each Joop

20, 21 and 22 are inserted into-their respec-
‘tively nssociated - indenfures 88, -39 and 40
whichuare ;made into :two.oppesite: sides of
.an insulating strip 18.provided for insulat-
ing the. wires 20, 21 and 22 from -the angle

-shaped bar 37-and for holding-them in ad-

-justed pesition-with-reference:to their asso-
;ciated grid avires-24,:25,-26 and the passive
.contacts 27, 28 and 29, respectively.

The switch ‘structare may -comprise any

-number of rows of active contact sets 20, 21

and 22 and any number.of sets per row «e-

-pendinginpon-the switch cap acity. desired.

FWith' eac¢h -set -of sactive contaets 20, 21

- and-22, there is:provided an.operable -card

492 having a plurality:ef notches-t5, 16 and

.17 in:which theieontaet wires-20,21 and 22
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are-positioned. ‘Each card 42 is slidably -ar-
-ranged-in registering: apertures 49 -made:in

-the superposed :strips 44 iand 45 .which are

‘held ‘on “the support 13 by any .suitable
Tneans. . o

“For; each card 42-there 1s asseeiated an
operating-finger 43 which.is secured .at:one

- end "between: the aetive contact insulating

strips 34 and 35..
“:For-each-verticalirow of -active contacts

90, 21-and 22, «there is provided -an azngle

shaped: bar+51:¢lidably arranged in:register-
‘ing‘recesses in thestrips:44iand 52 shown:in
‘Figs. 1, 5,-and :6 respectively. :On:one side
-of bar 51, ithere is provided :a:plurality -of
chamfered recesses 53 in whichrthe ifree end
‘portions of -operating fingers 43 are :pesi-
tioned-and-adapted o be moved collectively
‘in operible relation with:their respectively

-associated -cards 42, 'as: shown “by the:tavo
“sets in' the right hand side of Fig..2 and:the

two sets in Fig. 4.
“For each horizental row-of active-contacts

- 90, '21-2nd=22,-there- is provided an -operat-

“ing'bar 47 ~which is slidably arranged i 2a

rectangular-shaped -channel :48. The-bar 47
carries«a plurality of dbliquely disposed lags
46 which ‘protradethrough: apertures:50 in

-the-strip 44 into engageable :relation with

theifree end:portion-of-their; respectively as-
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of an armature 59 protrudes and is adapted
for -moving -the -bar -51 -and the -operating
fingers-43-served: théreby: in engageable re-
lation vwith their associated cards 42 in ve-
sponse to each energization of magnet GO.

Tor each-bar 47, there is providet-an -ar-
mature 55, (shown in Figs. T-antt'2) the {ree
.end of which extends through a slot 54 made
in one end portion of the bar 47 and isadapt-
.ed.for. meving .the bar 47 longitudinally in
response to each energization of an operat-
ing magnet 56. _

The geneyal operation of the.switch mech-
anism-For establishing -comnections between
a set.of-aetive .and -passive contacts. consists
inaoving the selecting bar 51-and the.op-
_erating .fingers ‘43 scrved thereby into op-
.erable relation with their.associated operat-
ing lngs, 46, and cards.42 through the ener-
gization of its respective electromagnet $0.
A movement of .an operating bar:47 mmpart-
.ed-thereto through the energization.qf mag-
net -56 -is :then. effective to engage .the .op-
.exating finger 43, -disposed at the. infersec-
tion of the two bars, through. its.engage-
;ment -with its -vespectively .associated -lugs
46, thereby moving the:¢ard 42 and the ac-
tive:contacts-20,21 and 22 served.thereby in
contacting .relation with their -associated
-get.of passive-contacts 24,:25-and 26, or 27,
28 and 29 :as-the-case gnay be. Bar 51 may

+be tmnediately veturned to;nermal to par-
ticipate: in- the-establishment -of -other coex-
isting-connections butithebar47 and the op-
cerating- card 42 remadin iin. operated ;position
-throughout :the dunation:pf the connection.
- 3Ven. a-bar 47.is mpwed.into -an. epenated
position asishown @t 100:4n Kig. 2, the free
~end -portion . of ke selected roperating fin-
«ger &5 is:moved entirely:clear .of its.recess
:53-into :a . posibtion :Wherein -any - subsequent
movement. of-the bar 51 is-ineffective to dis-
‘tairb -the :conneetion already :established.
“This :invention- is an improvement of the
‘type.of -switch:Hiselesed .in Patent 1,515,735
-issuedto-C. L. ‘Goeedrum, et al., on Novem-
‘ber 18,1924,

What is-claimed-is: '

1. In a switching device, 2 multiple con-
‘tact -arrangement -.comprising a.continuous
-conduetor ‘bent " into :a- form- approximating
.a~helix,means:for.apehoring said conductor
-at-a-plurality - of .sinilarly :situated points,
and meansifor selectively-moving partieular
sections :of :satd conductor -for -contacting
1 purposes.

2. In:a switching -device,-sets -of passive
-contaets, sets of ‘multipled active contacts
Jelically .arramged. -on -stationary -supports

.sociated -operating €ngers 43. Jt-is:to be :and :having :sets _of .contdgcting -loops -asso-

noted: that: normally the tugs 46:are-free to

:pass-under their-associated operating fingers
43 ~vithout engaging them:. ' T
s On:eneendiof reach bar:51, there is pro-
vided a slot 57 through which the arm 58

-ciated with said:passive-contacts, an- insu-
lating. card -for -each: set zof:sa1d leops, and
- coordinately dispesed bars-each movable lon-
.gitudinally for-operating:said:cards for en-

B . . 3 » 1
gaging sald loops with sald passive contacts.
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3. In a switching device, sets of multipled
active contacts helically arranged on sta-
tionary supports, sets of passive contacts
normally disengaged from said active con-
tacts, longitudinally movable bars, and
means carried by said bars for moving cer-
tain portions of said active contacts in con-
tacting engagement with said passive con-
tacts.

4. In a switching device, a multiple con-
tact arrangement comprising continuous
conductors, each bent into a form approxi-
mating a helix, sets of passive contacts asso-
ciated with said conduetors but normally
out of engagement therewith, cards for mov-
ing certain portions of said helical conduc-
tors, an operating finger for each of said
-ards, a mechanism consisting of a plurality
of longitudinally movable bars, means car-
ried by one of said bars for moving said
fingers collectively in operable relation with
the other bars, and a catch member carried
by said other bars for engaging said fingers
for moving said cards for establishing con-
nection between said conductors and passive
contacts.

5. In a switching device, 2 multiple con-
tact arrangement comprising a continuous
conductor having movable portions bent in-
to a form approximating a helix, sets of pas-
sive contacts associated with said conductor,
a mechanism for operating said conductor,
said mechanism consisting of coordinately
disposed bars, guiding members common to
each of said bars, cards slidably arranged in
said members, one for each set of said mov-
able portions, and electromagnetic means
for actuating each of said bars for moving
said cards in said mmembers for engaging said
conductor with said contacts.

6. In a switching device, sets of helically
arranged conductors having sets of contact-
ing loops, sets of passive contacts associated
therewith, a mechanism for selectively oper-
ating said loops, said mechanism comprising

g

a plurality of selecting and operating bars,
common supporting members for each of
sald bars, cards slidably arranged in said
members and each in operable relation with
a number of said loops, an operating finger
for each of said cards, means for moving
said selecting bars for moving said fingers
collectively in engageable relation with said
cards, and means for moving said operating
bars for moving said fingers for engaging
said loops with said passive contacts.

7. 1n a switching device, sets of helically
disposed active contacts, sets of passive con-
tacts arranged in engageable relation with
said active contacts, a selecting mechanism
for operating said active contacts, said
mechanism consisting of a card, an operat-
ing finger disposed in operating relation
with said card, a pair of longitudinally mov-
able bars, a common support for said bars
and means carried by one of said bars for
positioning said finger with reference to the
other bar, which when operated is effective
to interengage said active and passive con-
tacts.

8. In a switching device, sets of multipled
contacting loops arranged in coordinate
rows, sets of passive contacts assoclated
therewith, a notched selecting bar for one
of said rows, an operating bar for the other
row, a plarality of obliquely disposed lugs
carried by said operating bar, resilient mem-
bers associated with each of said contacting
loop sets, and disposed in engageable rela-
tion with said lugs, means for moving the
notched bar for positioning said members
collectively in selected position with refer-
ence to sald lugs, and electromagnetic means
for moving said operating bar for engaging
said contacting loops with said passive con-
tacts at their crossing points.

In witness whereof, I hereunto subscribe
my name this Tth day of September, A. D.

1923,
HAROLD W. GOFF.
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