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UNITED STATES PATENT? OFFICE.

WILLIAW CHRISTENSEN, OF BELMONT, MASSACHUSETTS, ASSIGNOR TO AMERICAN
TELEPHCNE AND TELEGRAPH COMPANY, OF BOSTON, MASSACHUSETTS, A COR-

PORATION OF NEW YORK.

TELEPHONE-KEY AND MEANS FOR ACTUATING THE SAME.

Specification of Letters Patent. Patented Nov. 23, 1909,

Application filed August 26, 1907. Serial No. 390,204,

To all whom it may concern: -

Be it known that I, Wirtzay CHRISTEN-
8EN, residing at Belmont, in the county-of
Middlesex and State of Massachusetts, have
invented certain Improvements in Tele-

hone-Keys and Means for Actuating the
Same, of which the following is a specifi-

~ cation.
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- switching operations ave performed. Iir

This invention relates to.means for actuat-
ing keys included in the connecting or cord

“cirenits used by operators for switching tele-

phone lines, it being directed particularly
to the release of listening keys contained in
circuits constituting a portion of a system
in which both manual and mechanical

- exchanges of this character each operator is
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provided with a suitable number of cord
circuits, say twenty-five, one extremity of
each cord having a connecting plug by means
of which subscribers’ calls may be answered
in the manner usual in manual switching
practice, while associated with the cords are

electromechanical apparatus or series of

such apparatus, which effect connection with
the desired lines. To assist in the first, or
answering, operation thege is included in
every connecting circuit a listening key,
which permits the temporary uniting of the
operator’s telephone set to the particular
cord which is then being used in responding
to the call. To ,govern the line selecting
apparatus the operator has before her a con-
trolling apparatus, which may be joined
to any cord and whiich has keys correspond-

“ing 1o digits or other characters designative

of linez, offices or districts. The operator
upon noting the display of a line signal
picks up the plug of an idle cord, inserts it
in the jack™ indicated, throws the Yistening
key of the cord used, receives the subscriber’s
order, and proceeds to depress the keys of
the controller in accordance with said order

to start the movable members of the selec-
tors upon their search for the wanted. line.”
As the number is being thus registered the

operator should repeat it to the calling sub-
scriber, and, if necessary, be able to receive
a correction. For this reason the listening

lreys have locking means for retaining them -

in their active position until released. As
it has been proposed heretofore to arrange
the apparatus, the operator, after complet:
ing her manipulation of the controller keys,

was required to select from among her group

-the key of the cord which was in use, move.

the hand from above the.keybouard through

a considerable distance, perhaps a foot- or.

more, and shift this listening key to its ini-
tial position. This calls for both mental
and physical effort which may appreciably
decrease the quickness of operation.
- The object of my invention is to increase
the operator’s efliciency by reducing to a
minimum the exertion required for. ﬁlis’ act
of release, and it consists in providing the
listening keys-of each operator with a con-
trolling means common to all of said keys,
and, furthermore, in associating this means
with the keys of the selector controller. -
In the accompanying drawings, forming
a part of this spécification, Figure 1 illus-
trates diagrammatically two of a number
of cord-circuits situated at the position of a
single operator, one of said. eircuits being

shown as joined to-a selecting apparatus; .
Fig. 2 is a similar. representation’ of the

operator’s controller for all the cords; Fig.
3 is a top plan view of the controller key-
board; and Fig. 4.is an enlarged and par-
tially diagrammatic representation of one
of the listening keys in side elevation. ’

Referring to Fig. 1, C, C* designate cord

cireuits forming a portion of the equipment
of a telephone operator, and each compris-
ing main conductors L, L? and a third con-

ductor L?, which terminate at one end of the~

cord in the tip, ring and sleeve, respectively,
of the plug P. These plugs may cobperate

- with any one of the answering jacks J,

situated before the operator, to which-are
connected the substation lines L' and the
line signals O assoclated with the jacks and
controlled in any suitable manner to indi-
eate the calls of the subscribers. The sub-
station lines are also multipled, as shown at
the right of Fig, 1, to fixed terminals s of
clectromechanical switchés S, each of which
ii-a portion of a selecting apparatus I, one
of which appears-in' Iig. 1. This switch

lias-a set of three movable contact members

or arms s*,to which. the conductors of the

~cord C are shown as united, the selector of .-
the other cord being omitted from the draw--

ing. The selecting apparatus furnished by
the switches with- their relays and other

mechanism is not- essential to this invention -

and mey be of any usyal or convenient type,
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and the same is true of the mechanisms and
deviegs. Anclyded )
ception: ofithe i
cise form of the

v 10718 pivotilly ihount
the frame 12 of the key. -Rising from the

- sector is a fingenpiece-13-to-enahle-the oper-
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- effect:: upon mysi:
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_posite. end

ator to move it,
frame is.an arm 14 carnyi
insulating” material.” "WV

ng a collav, 1
EEER PR
i the arm

moved to the right, as'gednt int thissdordstd.
in Fig. 1, it brings into contact by means-of-}
Ofspuingsl) 482517,

~Movemeht to the left:

the coltal-d 5y pales
175018318 and«l9,:19 ;
deparates mormeally:closedicontacts: 20, 20%
‘The-contactss Toandi20; 20 ave: without
myiidnventiof, gave - that. the
spring 20-with.the $pringi16 serves to hold
theéssector, swith-its:finger
a normally central- pesition::: ‘They there-
fore:meed not:bei furtherconsidered.. The
contacts 18; 18 and 19y 19" contrect leads L
and-Lé to-tlie: operator’s telephone:set, indi-
cated at g, with the.cord strands Iiand LA
The contacts . 16;:16* are-in-circuit with an
electromagnet: M constituting an. element, of
the-key K, its:winding:/being, in=a brauch
of a.multiple conductor; L# hwhichsayith con-
-and: L% connegts . all )

ductors L2

afmature 2F of

spring 29, con-

the:magtiet-MEi& carried

,.‘{eniéntliy of the.flat b leas type:and secured

at.one end to:the-ector 10,iwhile at the op-
the;spring’fhe armature . is

mointadicos o NV e i
-+ Tach” operator. has an apparatus T (Fig.
23: by means, of ;which; the selector ov selec-

tors assogiated swithany-céordused-Tisanswer-

. ing the:calling-subscriber:miny:be caused to

560

pick out.the-ferpinil of Hig line called for.

As regards the present invention; thie general,
5 arrangementandoperatio

f:¢his controller
Fhe-only:thing which
pparitus Das sets
1y “aperator to
v be further
reys; aided
3 mechanism, de-
-motor driven: switch
lecti itchess: this

isof no consequerice

by suitable relays.or
termine, the traveél o

ploys
toget
theaperate
kﬁ}’sfaﬂnd;fqrm ol

£,.i this finger piece may be located 11 the

ieed safid arm. in

the cords at a |
which will k&

- | need
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surface of  considerably greater
ny.oné of the selecting keys, and
same
to the keys K2 as is the spacing bar
ewriter to the character keys. It is

i

'N]‘e Phepi _‘“
ever digit key 'shé mav have just touched.

313, ahle ser- | The bai 23, asillustrated,is mounted upontwo
ile depending below the |
i 18

ins 24, 94 guided by openings in a plate 25.
piral, springs 26, 26 surround the guide
hg atd Thaintain the key in a normally
iised: position: - The finger piece also has
a-pin or projection 27, extending through a
third opening in:the base plate and cobper-
“ating:with a spring 28 of a contact device,
‘so that when the key is depressed said spring
will be separated from a companion spring
99; . The springs 28 and 29 control, in part,
o elreuit W]hich, in the present instance, con-
sists of the previously mentioned conductor
L¢* extending from one pole of a battery B,
the other pole of which is grounded, through
the windings of the electromagnets M of all
keys XK at the position of the operator using
the controller T, and through normally sepa-
rated springs 16, 16° of said keys to ground.

When the operator observes the lighting
of a line lamp O, shé inserts the plug P of
an unused cord € in the indicated jack ¥,
#hd by means of its finger piece moves the
key XK of said .cord so that the armature 21
approaches the pole of its magnet M, and
the arm 14,. through its insulating collar,
closes- the set of contacts at the right.” As

S

flows from the battery B through the nor-
mally closed springs 28 and 29 of key K&,

ground at the key K. The attraction of the
srmature 21 by the magnet locks this key K
in the listening position, the operator’s set
being now joined to the calling line by the

through the springs 18, 18 and 19, 19. The
operator may at once remove her hand from
the listening key, and upon receiving the or-
der and while repeating it to the calling sub-
seriber register 1t upon the keys K? of the
“controller T. ' If no correction of the num-
ber is.made by the subscriber, the operator
after .depressing the necessary selecting kel‘)lls
is-ready to receive another order, since the
seeking for.the terminals of the desired line,
testing them and ringing. the called sub-
| ceribers goes .on. automatically., But before
e 11
)

setmust: be. disconnected, from the
h.which it-has just-been used. To
mplish. this the operator in whose switch-
appiaritus: my. invention is’ embodied
.net seek . for -the listening. key pre-
wiously used nor.carry the hand to it. In-
{ stead,:upon completing the correct registra-
Alom ,(}f,thze@numgerv previously called, with-

S

¢k by the operator, which-.

conductor L# and winding of magnet M to

member or bar 23, preferably presenting.an
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soon as.the springs 16, 16 ‘meet, current .
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conductors L* and L# and the cord strands
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board, she depr

key K¢ Since the ¢
key govern the s
tening key at w
are in contact, their
deénergizes the mag
cord (, und i

out shifting the i
re controller release

5 and 29 of this
i+ »f current to any lis-
ags 16 and 162

ug

L
£ the key in the
et ceases fo attract
rolease This al-
movable ele-
il opens the
ose in the operator’s
answer o new call with

acts just de-

lows the spring
ments to their in
contacts, including
seb. She can now
an idle cord, repeating the
seribed.

It may be that, at s
connection is up, the

£

while the

7 t listen in
for the purpose of supervision. In this case
the hand probabiv would not be removed
from the listening key, and it would then be
easier to restore it by dirvect actuation rather
than by the use of the common controlling
key. To furnish a certain lock, the attrac-
tion of the magnets for their armatures is

e time

‘made so strong that disarrangement might

be somewhat difficult for the operator, were
it not for the fact that the action of the lock-
ing means to direct velease is modified by
the mounting of the armature upon the
spring 22. For this reason the operator has
to first move the sector and arm only
against the resistance of the spring, this be-
ing considerably less than ‘that offered by
the magnet, until the contact springs 16, 16

-are parted. This opens the circuit of the

magnet, destroying 1ts atiractive force and
leaving the key free to adsume its normal
position aided by the spring 18.

Having thus described my invention, I
claim and desire fo secure by Letters-Pat-
ent:

1. In 2 telephone exchange system; the
combination with a plurality of operator’s
circuits for connecting substation lines, of
a key individual fo each connecting circuit,
means for retaining each key in the position
to which it is toved by the operator, and
means commen to the connecting circuits
and under cohtrol of a telephone exchange
operator for effecting the release of all the
keys from the retaining means.

2. In ‘a telephone exchange system, the

combination with a plurality of operator’s

cirenits for connecting substation lines, of a
key individual to each connecting ecircuit,
means for refaining each key in the position

- to which it is moved by the operator, and an

60

65

exchange operator’s keyboard including a
key or device common to the connecting cir-
cults and gperable to effect the release of all
the keys from the retzining means. .
3. In = telephome exchange system, the
combination with a plurality of operator’s
circuits for connecting substation lines, of a
listening-key individual to each connecting

8

circuit, means for retaining each key in the
position to which it is moved by the oper-
ator, and a device common to the connecting
circuits and operable by a telephone ex-
change operator for effecting the release of
all the listening keys from the retaining
means,

4. In a telephone exchange system, a plu-

‘rality of listening keys situated at the posi-

tion of a single operator and manually oper
able to a closed position, and operator’s con-
trolling means operable to restore said keys
to their normal open position, said control-
ling means being common to all the keys but
mounted independently and separated there-
from.

5. The combination with a plurality of
listening keys adapted for use by a telephone
operator, of means for temporarily locking
each key in the listening position, an electro-
magnetie releasing mechanism for each key,
and a contact device in cireuit with all the
releasing mechanisms and under the control
of the operator, substantially as described.

6. In a telephone exchange system, the
combination with manual switching means
and mechanical switching means, of means
for governing the movement of elements of
both said switching means, controlling cir-
cuits for the governing means, and a con-
trolling apparatus comprising keys having
contact devices'in the controlling circuits of
the manual and mechanical switching means.

7. A telephone switching system compris-
ing manually operable switches and electro-
mechanical switches, connecting circuits for

-the two classes of switches, keys included in

the connecting circuits, and controlling ap-
paratus for the electromechanical switches,
said apparatus having associated with it
means for controlling the keys of the con-
necting circuits.

8. The combination with telephone line
selecting apparatus and controlling appa-
ratus therefor, of an operator’s cord circuit,
a lecking listening key included in said cir-
cuit, means for releasing the key, and means
for actuating the releasing means, said actu-
ating means being separated from the lis-
tening key and situated in proximity to the
selector controller.

9. A telephone system comprising oper-
ator’s cord circuits, - selecting apparatus

which may be connected therewith, a listen-.

ing key included in each cord. circuit, and
apparatus provided with keys for manipu-
Iation by the operator and being adapted
to control both the seleeting apparatus and
listening keys. )
10. A telephone system comprising oper-
ator’s cord circuits, selecting apparatus
which may be connected therewith, a listen-
ing key included in each cord circuit, means
for retaining each listening key in the posi-
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‘movable member, and a spring

A

=/

electromagnetic releasing means for the re-
taining means, and controlling” apparatus

‘having keys determining the movement of

the selecting apparatus and a key govern-

‘ing the supply of currvent to the releasing

means;. substantially as described and for

the purpose set forth.

“"11. The combination with a telephone

" key, of means for retaining the key in the
10

position in which it moved, and means for
permitting a limited movement of the key
toward its normal vosition while the re-
taining means remains in engagement with
said key. o .

12. A key comprising a movable member,
a magnet and its armature for locking the
novable
with - said ‘mwember -and upon which the |

armature Is supported.

940,878

13. In a telephone exchange system, the
combination with g listening key including
a movable member; an electromagnet and
an armature for said electromagnet mounted
upon the member and being movable inde-
peudently thereof; of an energizing circuit
for the electromagnet, and a plurality of
contact devices in the energizing circuit, one
of which contact devices is controlled by the
movement of the key, substantially as and
for the purpose set rorth.

In testimony whereof, I have signed my

name to this specification in the presence of -

two subscribing witnesses, this' 23d day of
August 1907. 3 :
WILLIAM CHRISTENSEN. -
Witnesses: o
Guo. Wriuis PIErRCE,
Josgrpm A. (GATELY.



