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ERNEST A, FALLER AND OSCAR ALVIN DAMNIELSON, OF HEW

Apphontion flod October 8, 1004, Serial Ho.

To ail whowm it moy concern:
Be it known that we, Ervest A, FarrEg,
a citizen of the German Empire, and Oscar

ALVIN DANIELSON, & citizen of the United

States, residing in the borough of Manhattan,
n the city of New York, in the county of
New York and State of New York, have
jointly invented certain new and useful Im-
provements in Automatic Telephone-Keys,
of which the following is a specification.

"The present invention relates to telephone
apparatus, and more particularly to certain
circuit-closing devices or keys used in tele-
phone systems new known in the art as*‘semi-
automatic,” such as described in the United
States Letters Patent to Krnest A.. Faller,
Nos. 757,080 and 757,031, dated April 12,
1604,

Heretofore in telephone systems of the
character stated a variable electrical signal
sent by a calling subscriber to the telephone-

_exchange and at this exchange identifving
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the called subscriber was received by the op-
erater by operating one of the keys on the

1 A1 * .y 1" 2 v 4 5
shelf of the switchboard aftershe had plugged
the answering-jack indicated by the burning
line-lamp of the calling-subscriber. This

operation of the key resulted in closing a

bath to the signal-selectors at the exchance-
D >

‘section, which selectors after having received

the group signal identifying the exchange-
section with which the called subscriber is
connected caused the lighting of a trunk-in-

“dicating lamp, as fully described in the afore-

meéntioned patents. ‘
The present invention has for its object to

eliminate the key necessary for opening a

path for the admission of the selsctive im-

pulses and to substitute therefor an auto--

matic key arranged at the plug-socket of the
connecting-plug, which key is operated when
the connecting - plug is removed or lifted
from its sockel and establishes the circuits
over which group signals are received at the
exchange-section.

In order to restore the eontact-springs of
therautomatic key before the plug is returned
{0 its socket, an electromagnet is provided,
which in attracting its armature refsases the
contact-springs held by this armature and
again opens the path over which the signals

had been received.

The accompanying drawings illustrate the
new aufomaiic key. i
Figure 1 is a side view:of tba key in its nor-
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287,439,
mel position. Fig. 2 is o similar view of the
key when the plug is removed from its socket.
Fig. 3 is a similar view of the key when the
plug is still removed from its socket, but the
electromagnet has already - operated; and
Higs. 4, 5, and 6 are diagrammatic views of
the electric circuits corresponding to the dif-
terent positions of the key illustrated in Figs.
1to 3! ‘
The automatic key consists of
lever 5, pivotally connected at
bracket 7. To ths shorter vertical arm
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engage an insulating-piece 11, secured to one
of a number of contact-springs 10.
-tent 9 is capable of being attract
electromagnet 12. :

The key is arranged on the shelf
switchbosrd, which shelf is provided
socket 2 for the connecting-plug
cord 4 passes through.an opening i
of the bell-crank lever 5 and holds
down by its weight. A cotled spring
causes the lever 5 to rise when the weight

thé connecting-plug 3 is taken off the end
the lever. L

The operation of the automatic key in re-
ceiving a call and establishing a connection
in a telephone-exchange is as follows: The
calling subscriber in setting the signal-sender
14 of his telephone set 15 to the call-number
of the called subscriber has placed ground 18
on his line, which results in energizing his line-
relay at the exchange-section with which he
is connected and in the lighting of his line-
lamp. This lighted line-lamp notifies the op-
erator at the exchange-section that a sub-
seriber desires connection with another sub-
scriber; and she thereupon plugs the answer-
ing-jack 18 with the answering-plug 19,
whereby the line-lamp 17 is extinguished, a
well known in the art, and the line of the call-
ing subscriber is extended to the automatic
key forming the particular subject-matier of
the present invention. Yor the purpose of
admitting the group signal ¢f the call-num-
ber of the called subscriber to the ““1000” and
100" selectors of the exchange-ssetion with
which the calling subscriber is connected, the
operator lifts the trunk-plug 3 from its socket
2 on the shelf 1 of the switchboard, whereby
the lever 5, upon which the plug 3 was vesting
and was pressed down by its weight, is
allowed %o rise under the tension of the
spring 13. . This causes the detent 5 to push
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the insulating-piece 11, secured to the second
contact-spring of the key 10, to the right,
whereby the second spring from the left-
hand side of the key 10, by means of the in-
sulating-piece 11, presses against the fourth
spring of the key, thereby %reaking contact
between the first and second spring and mak-
ing contact between the second and. third
spring and, further, between the fourth, fifth,
and sixth springs.” By this operation of the
key electrical circuits for the selective im-
pulses are established as follows: from the

ground 16 at the subseriber’s station to the

signal-sender 14, over the subscriber’s line to
the exchange-section with which he is con-
nected, the middle spring of the answering-
jack 18, the tip of the answering-plug 19, the
second spring of the upper group of contact-
springs of the key 10, the third spring of the
same, the ‘‘1000”’ selector of the exchange-
section with which the calling subscriber is
connected, the fifth spring of the lower
groups of springs of the automatic key 10, the
ourth spring of the same now in contact
therewith togbattery 20, and the ground 21.
The second circuit which is established si-
multaneously with the first circuit is as fol-
lows: from ground 16 at the subscriber’s
station to the signal-sender 14 over the sec-
ond leg of the subscriber’s line to the ex-
change-section with which he is connected,
the sleeve of the answering-jack 18, the

“sleeve of the answering-plug 19, the second
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spring of the lower group of contact-springs
of the automatic key 10, the third spring now
in contact therewith, the ‘100’ selector of

-the exchange-section with which the calling

subscriber 1s connected, the fifth spring of the

_lower group of contact-springs of the auto-

40

45

50

6¢

65

matic key 10, the fourth contact-spring now
in contaet therewith, to the battery 20, and
the ground 21.

The effect of the operation of the selectors,
as now well known in the art of semi-auto-
matic telephony, is the lighting of a trunk-
indicating lamp 22, indicating the exchange-
section with which the called subscriber is
connected. The operator of the exchange-sec-
tion with which' the calling subscriber is con-
nected, seeing the trunk - indicating lamp
lighted, selects one of theidle trunksterminat-
ing at the exchange-section with which the
called subscriber is connected and plugs the
trunk-jack 23 with the trunk-plug 3. By

-doing so a civcuit is established as follows:
from the lower end of the battery 20 to the-

wire joint 25, the disconnect-lamp 26, the wire
joint 27, the sleeve of the trunk-plug 3, the
test-sloave of the trunk-jack 23;the first con-
tact-spring on the left-hand side of the upper
group of contact-springs of the selector-key
28, the second spring of this group normally
in contact therewith, the armature 29 of the
compound relay 30, the front contact 31 of
this relay and normally in contact with the

824,201

armature 29, the winding of the trunk-relay
32, the wire joint 33, to the upper end of the
battery 20. ~ A branch circuit of this circuit
is joined thereto at the wire joint 27 and
contains the release-magnet 12 of the auto-
matic key, the last or sixth spring of the

70

lower group of contact-springs 10 of the au-
tomatic key, the fifth and fourth springs,all

still in contact with the sixth spring, to the
wire joint 25 of the first-mentioned circuit.

The effect of current passing over the cir-
cuits just described is to light the disconnect-
lamp 26 and toenergize the magnet 12.  The
energization of the magnet 12 results in the
attraction of the detent 9, which in becoming
removed from the insulating-piece 11 of the
contact-springs 10 allows all the contact-
springs to return to their normal position,
whereby the circuits for sending the number-
signal of the called subscriber to the selectors
of the exchange-section with which the same
is connected are broken. - After the conver-
sation between the two connected subserib-
ers is finished and the established connec-
tions taken down the trunk-plug 3 is restored
to its socket 2 on the shelf 1 and the detent 9
is brought again in its normal position on the
insulating-piece 11 of the contact-springs. .

What we claim is— )
1. The combination witha telephone-con-
necting plug, of a plug-socket switch adapted
to operate on removing the plug from its
socket, and an electromagnet for releasing
the switch when operated. _

2. In an automatic switch, the combina-
tion with a spring-controlled switch-lever, of
a detent pivoted thereto, a plurality of con-
tact-springs adapted to be operated by said
detent, and an electromagnet to disengage
said detent from said contact-springs.

3. An apparatus for telephone -switch-
boards, comprising a connecting-plug, a seat
wherein the plug is adapted to rest when not
in use, a switch-contact, means cooperating:
with said seat and.operative upon the re-
moval of said plug from said seat to vary the
electrical condition of said contact but non-
operative by the return of the plug to its seat
to alter the electrical condition of said con-
tact. : :

4. An apparatus for telephone -switch-
boards, comprising & connecting-plug, a seat
wherein the plug is adapted to rest when not
in use, a switch-contact, means codperating
with said seat and operative upon the re-
moval of said plug from said seat to vary the
electrical condition of said contact, and elec-
tromagnetic means to release said contact-
operating means. -

5. An apparatus for telephone- switch-
boards, comprising a connecting-plug, a seat
wherein the plug is adapted to rest when not
in use, switch-contacts, means codperating
with said seat and operative upon the re-
moval of said plug from said seat to vary the
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electrical condition of said contacts but non-
operative by the return of the plug to its seat
to alter the electrical condition of said con-
tact, and electromagnetic means te release
said contact-operating means.

6. A plurality of switch-contacts, spring-

_operated means not forming a part of said
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contacts to shift certain of said contacts, elec-
tromagnetic means to release said spring-op-
erated means, and gravity-operated means to
restore the spring-operated means to its nor-
mal position. ,

7. A plurality of switeh spring-contacts,
spring-operated means not forming a part of
said contects to shift certain of said contacts,

electromagnetic means to release said spring-
operated means, and gravity-operated means
to restore the spring-operated means to. its’

normal position. ;

8. A pivoted lever, yielding means exert-
ing a force tending to rotate said lever on its
pivot, a detent pivoted to said lever, s switch-
contact arranged for movement by said de-

" tewd when said- lever is moved in one direction
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only, an electromagnet to release said detent,

and means to restore said detent to its initial

position. _ o

9. A pivoted -bell-crank lever, yielding
means exerting a force tending to rotate said
lever on its pivot, & detent pivoted to one of
the arms of said lever, a switch-contact ar-
ranged for operation by said detent when the
arms of said lever are moved in one direction

- only, and an electromagnet to release said
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detent. S

10. A pivoted bell-crank lever, yieldin
means exerting a force tending to rotate saig
lever on its pivot, & detent pivoted to one of
the arms of said lever, a switch-contact ar-

ranged for operation by said detent when the |-

arms of said lever are moved in one direction
an electromagnet to release said detent,

onlg',
and means operating by gravity to return |
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said detent to its initial position without al-
tering the electrical eondition of said contact.

11. An apparatus for telephone-switch-
boards, comprising a ccnnecting-plug, a bell-
crank lever one arm of which forms a seat
wherein said plug is adapted to rest when not
in use, & detent pivoted to the other lever-
arm, a yielding device exerting a force nor-
mally tending to raise the seat-arin and oper-
ative- to move in one direction both lever-
arms upon the removal of said plug from its
seat, a plurality of switch-contacts adapted
to be operated automatically by said detent
when said plug is removed from said seat and
non-operative by said detent. when said plug
is returned to said seat, and an electromag-
net to release said detent.

12. An apparatus for telephone-switch-
boards, comprising a connecting-plug, a bell-
crank lever one arm of which forms a seat
wherein said plug is adapted to rest when not

in use, a detent pivoted to the other lever-

arm, a spring exerting a force tending nor-
mally to raise the seat-arm and operative to
move in one direction both lever-arms upon
the removal of said plug from said seat, a plu-
rality of switch spring-contacts, a body car-
ried thereby and adapted to be engaged by
said detent to move said contacts in one di-
rection when said plug is removed from said
seat and non-operative to move said contacts
bly the return of said plug to its seat, and an
electromagnet to release said detent. .

In witness whereof we have hereunto set
our hands, in the presence of two subscribing
witnesses, at New York, in the county of New
York and State of New York, this 4th day of
October, 1904. -

: ERNEST A. FALLER.

OSCAR ALVIN DANIELSON.
In presende of—
Rarvrrn Jurnian Sacners,
Max Smoxn.
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