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- SPECIFIGATION f01 mlng part of Lette:t:*s Pa,tent No. 656,336, dated August 21 1900

Apphcetlnn ﬂled Merch 1, 1900. ‘Serial No. 6,014,

(No medel )

To @ZZ w?’wm et may concerm:

Beit known that I, MiLTON 1. BAIRD a citi-
zen of the United States, residing at Glenﬁeld
in the county of Alletrheny and Sbate of Penn-
sylvania, have invented or discovered cer-
tain new and useful Improvements in Switch-
boards for Telephones of which improve-
ments the following is a specification.

In an appllea,tlon filed December 1 '1899 :

Serial No.738,836, I have described and shown
certain impr ovements in switchboards for tel-
ephones, said 11npwvements consisting, gen-
erally stated, in means whereby the plug may
be eutometlcally shifted from operative posi-
tion, such movement being regulated. 'The

- invention deseribed he1em 1e1a,te5 to certain

further or additional improvements, having
for their object a construction and arrange-
ment of parts whereby all the connections
necessary to be made to connect and discon-
nect two subscnbem, except the insertion of
the plugs, are effected eutomameelly and in
proper sequence on the removal or 1eplaemn"'
-of the receivers of the subscribers or the ring-
ing of the bell, as the case may be. |
In general terms the invention consists in
.the construcblon and combination substan-
tially as hereinafter described and claimed.
In the accompanying drawings, forming a
) pert of this specification, Figure 1 is a suile
elevation of a socket or J&Lk forming a part
of a telephone-switchboard. Fig. 2 is a sec-
~tional elevation of the same. Fig. 3 is a sec-
tional plan view. Fig. 4 is a view similar to
Fig. 1, showing a la,mp-mdwetm and its con-
trolhm-smteh Figs. 5 and 6 are diagram-
matic views 1llustratmﬂ' the 0pe1 ation of the

construetion shown in FI“‘S 1, 2 2,and 3. Figs.

7,8, and 9 are dlaﬂ*lammetw views 1llus13rat-—
ing a modlﬁcatwn desirable where the cir-
| eult breaker in the eircuit of the controlling-
magnet is closed on the. removal of the re-—’
'cewer and remains closed until receiver is re-
turned tonormal position. -Figs.10 and 11 are
diagrammatic views illustrating a construec-
tion wherein the- position is not employed.
Figs.12and 13are detail viewsof plugs. Figs.

14 15, and 16 are diagrammatie views 1llus--

tlatlnfr the operation of my improvements.

In the practice of my invention the switeh- |
‘is connected so as to be closed only momen-

board is formed by or consists of a series of

'. ef subseribers. __
of wood or other insulating material and has

anh ] ack orsocket IS formed |

attached thereto springs 11" and 2 2%, pro-
vided at their free ends with fingers pro;]e(.b-
ing through the walls of the soeket so as to
make contact with the surface of the plug 3
when -inserted. A push-rod 4 is arranged

~within the socket, so as tobear on the end of
‘the plug and shlft the same outwardly. This

rod is actuated by a spring 5, surrounding the

‘rod and bearing at its e_nds egainst a collar 6

on the rod and a shoulder or abutment on the
socket. In order to regulate the outward
movement of the push rod and plug, a piston
3 1s formed on or connected to the rear end of

the rod, said piston being arranged with a

eylmdel 7. The piston or CVlllld(i‘l or both,
are so constructed, as by ports or other wise,
as not to obstruct or interfere with the easy
inward movement of the push-rod; buft to so
restrain itsoutward movement when actuated
by the spring that such movement will be com-
paratively slow and regular. The outward
movement of the push- 10d is controlled by a

| tooth 12 on an arm 10, adapted to be shifted
by the armature 11 of the magnet 9, which is
‘included in the subseriber’s eall-elremt The
‘tooth engages when the armature is deéner-
gized one or the other of shoulders or abut-

ments 13, 13%, and 13" in the push-rod. These
shoulders or abutments will be termed in de-
seribing the operation the‘‘normal,” *‘super-
visor y,” and S telkmn' 7 shouldersj 1espec-

tively.

"The indicator ma} be formed by a pla te or
dlsk 18, carried by a rod 19, attached to the
armature 11 in such m.mner that when the
armature is attracted by the magnet the disk

‘will be shifted in front of an opening in the
front plate of the switch board, or, if de-

sired, a small electric lamp 18® mav be ar-
ranged in visible position a,d,]ecent to the

.Jaek or socket, as shown in Fig. 4. When
using thelamp, a make-and- breek mechanism

20, edapted to be opened and closed by the
armature 11 1s arrancred in the lamp- elreult -

make- end bleek meehamsm ma,y be formed

by the armature 11.
- In some systems the subscmbers eell—smteh

100

jacks or sockets, dependentunon the number 1 ta11ly, as during the ringing of the bell or -

L

.
lllll




10

during the releasing movement of the re-
celiver-arm. Insuchsystemstheconstruction
shown in Figs. 2, 3, 5, and 6 is preferred. In

describing the operation it will be supposed

that the several parts are in normal position,
as shown in Fig. 5. If the plug has not been

‘removed from the socket, it will project out

horizontallya consider able distance,as shown,

Iindicating by its position that the parts are

In normal position.

~and ‘consequently the indicator, in call posi-
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tion.
will insert a short plug 3* in the calling sub-
scriber’s jack or-socket, so that the push-rod
will be shifted only sufficiently far to permit
the tooth to drop into engagement with the
talking shoulder or abutment 13°, thereby
avolding the ringing of the -calling sub-
scriber’s bell. Having ascertained the num-

ber-of the party wanted, the operator pushes

a long plug 3 into the propper jack or socket,
thereby shifting the push-rod inward until

the *supervisory shoulder or abutment 132
has passed a short distance beyond the tooth

12,thereby closingthe call-circeuit of the party
wanted. After the plug has been pushed in

1t 18 released, so that the spring 5 can push

the rod out untﬂ the shoulder 13* engages
the tooth 12.
of this outward movement of the push-rod
and plug the bell of party called will be
rung; but the ringing will cease as soon as
the tooth 12 engages supervisory shoulder
13*. When the party called lifts the receiver

or otherwise closes his call-circuit, the mag--
net9 will be energized, momentarily shifting
- 1ts armature and lifting the tooth 12 from:

shoulder 13%, so that the push-rod will again

move out until the tooth 12 engages the talk-

ing-shoulder 15°. As soon as the connected
parties hang up their receivers or otherwise
close their signal or call circait, the tooth 12

of both jacks or sockets will be shifted mo-"

mentarily from the shoulders 13® and the
push-rods will move outward until the teeth

12engagenormal position shoulders13. These |
outward movements will not push the plugs
entirely out of the jacks or sockets, but their
great projection will indicate that the par-

ties have finished their conversation. - If the

operator should fail to remove the plug be-
fore the subscriber connected to the jack or

socket calls, the outward movement of the

push-rod, consequent on the lifting of the
- tooth 12 flom normal shoulder 13, will push

the plug out sufficiently far to permlt itsouter

end to drop, as shown in Fig. 2; but the

knob on the inner end of the plug will catch

on the edge of the plate 22 and hold the knob

n dloopmcr position, thereby giving the oper-

ator an additional 111d1(3at10n

| Fig. 7.

When a subscriber takes down his receiver-
or otherwise closes the call-circuit, the arma-
ture 11 will be shifted, raising the tooth 12
from in front of shoulder 13, thereby permit-
ting the push-rod to be moved outward.
This movement of the rod holds the armature,

In.responding to the call the operator

During the whole or a portion

gagement with tooth 120

2 - 656,336

In some systems the call-circuit is closed on
the removal .of the receiver and . remains
closed until the receiver is again hung up.
In such a system the armature is provided
with or is adapted to operate two teeth or de-

{ tents 12* and .12°, and the push-rod is pro-
vided with two shoulde1s or abutments 13°¢
The =

and 139, as shown in Figs. 7, §, and 9.
several partsare shownin normal position in
When a subscriber closes his signal

or call circuit, thereby energizing magnet 9,
tooth 12* will beraised from shoulder 15, per-

mitting the rod to move out until said shoul-

der engages tooth 12°, which was moved to

operative position simultaneous with the

“shifting of tooth 122 from operative position.

The operator now inserts the short plug 3°
into the jack of thecalling subscriber, fore-
ing back the push-rod until the tooth 12° en-

eages shoulder 139, when the plug will be in

talking position. Having ascertained the
number desired, the operator inserts a long

plug 3 in the proper Jack or socket, thereby

forcing the push-rod in until shoulder 13¢ has
passed beyond tooth 12%. 'Theplugisnow re-
leased and the push-rod moves out until the
shoulder 13¢ engages tooth 12%, the magnet 9
being deenermzed
movement of the rod to enﬂ‘agement with
tooth 122 the called subseriber’s bell will ring.

| By ‘the closing of the call or signal circuit of

such subscriber, due to the removal of his
receiver or by other means, the magnet 9 ot
the jack or socket of such called subscriber
will be energized, thereby shifting tooth 12*
outof and tooth 12" into the path ot movement
of the push-rod, which wﬂl move out into en-
, thereby shifting the
plurr to talking position. When'the subscrlb—
ers hang up their receivers or obherwise break
their signal-ecircuits, the magnets 9 will be-
come deénergized, thereby shifting the teeth

12° out of enﬂ*agement with shoulders 13%and
| moving the teeth 12* into the path of move-
‘ment of shoulders 13¢. _ .
teeth 12° the push-rods will move out until

When released from
shotlders 13° engage teeth 12%, or to normal
position. |

In some systems the supel visory. pos1t1on is

not ‘employed, and in such cases the rod 4

will be held only in normal and talking posi-
tions by shoulders 13 and 13" engaging the
tooth 12, as shown in Figs. 10 'and 11.- The
constructions shown in Figs. 5, 6,

tem employing either a battery or magneto-
generated currents for the call-cireuit.

In liea of ‘employing a short plug 3° for
calling subseriber along plng 3%, with a mov-

able stop 21, as shown in Rig. 13, may be em-

ployed. This stop is connected toone end of

a lever 22, the opposite end of which is pro-
Vlded Wlth a knob 23, which the operator
presses in when the: plun' is'to be inserted to
talking position.

In descmbmﬂ the circuits and the oper atmn
1of my 1mprovement it will be ,:,upposed that

During the outward
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the calling subseriber A has ring up central | and:terminal 1:to lme Wue 26, 1ead1n0' to sub-

and removed the recelver from the hook,.as
- Assoon as central receives
the call the short or talking plug'3*will be in-
serted into the proper jack, so that terminals |
~orsprings L and 2* will.bear uponthe portions
a and c of the plug, thereby partially. complet-
ing the talking - circuit for A to the called f

| pa,rty Central then inserts:a plug 8:in the
10

shown in Fig. 14.

proper jack for the called subscriber B to the
full extent, so that the terminals1 12 will bear

upon the:portien ¢ and the terminals 2 2% will
~ contact with the portion b of the plug, thereby

completing the ringing-circunit'to B, as shown |
1 of circuits, the ringing of the bell of the eall

subsecriber, and. the dlseonnectmg of the plug

in Figs. 8, 11, and 14.. This elreult consists

in startmﬂ' from the generator C at central of
the wires 24: and 25 terminal 1%, portion ¢

of plug 3 at B, termmel 1, wires 26 -and 27,

~ call-bell at B, emteh formed in part by lever
28 or controlled by the lever, wire 29, termi-
nal 2%, portion b of plug, terminal 2, and wires
30 and 31 to generator at central.

As the ter-
minals 1 1# and_ 2 2* are in contact with the
portions c and 0 only during the time the plug

18 moving from its inmost poeltl.on as shown

in Fig. 14 until arrested by contact of the de-
tent w1th ‘Shoulder 13%, the ringing of the B’s

- bell will ocecur only durmﬂ' such movement

30
35

40

50

- with terminals 2 and 12,
terminal 2* with portion a of the plug will
occur before shoulder 13% is in line with the
detent and as the magnet 9 has a compara-

55

The ringing-c¢ircuit from centra,l to A is the
same as the,t to B; but as the short talking-

plug 3%, which the operator placed in the ,]a,ck;
"'connected to A, will not connect the terminals
bell will not

1 1* and 2 27, as described, A’s
be rung when B is called. The plug a at B

will remmain in supervisory position (shown in-
Fig. 15) after the ringing of B’s bell until B’s

receiver is removed from the hook. On the
- removal-of'the receiver the movement of the.
- lever 28 will break the ringing-circuit and
come into contact with terminals 32 and 33 to

close the talking-circuit. This circuit con-
sists of the usua,l connections at both stations
to the line-wires 26 and 29, which are con-
nected to terminals 1 and 2“ at central. As

the magnet 9 is bridged across the line- -wires
it will be excited mld raise the detent 12 as
soon as the lever 28 completes its movement,
thereby permitting the plug 3 to be forced
out.
plug the portlou a thereof will contact with-
the terminal 2% and at the same time bring-

During this outward movement of the

the insulated portions of the pluginto contact
“As the contact of

- tively-high resistance it will be, in effect, cub
~~out, soas to permit detent 12 to drop and hold

6o

the plurr in talking pesmon as shown in Fig. |

16. The talklnﬂ'—eu cuitin the central statlon

‘consists in stettmg from line-wire 29 at sub-

seriber A of terminal 2%, portion ¢ of plug 32,
wire 34, portion a of plnﬂ' 3, terminal 29, to

| hne—wwe 29, leading to subseriber. B, line-

wire 26 from subscrlher B, terminal 1 por-

_tlon ¢ of plug 3, wire 35, portlon ¢ of plun* 33 i shifting the plug,

seriber A.
It will bereadily understood by those skllled

in the art that other means may be em ployed
for controlling the action of the actuating-

spring 5-and that by making the tension of
| the spring light the eontrelling means, such
as the:eylinder 7, may be omitted, the princi-
pal funection of the controlling means being to

afford opportunity for the teeth on the mag-
nets 9 to engage the several shoulders on the

push-rod a,nd to avold jars or shocks to the

delicate mechanism.
In the majority of smtchbom ds the chan 0‘@

o
mg

70

75

| .

from the tall{mrr-elrcmt after the subsecriber

| has finished tellunn' are all manually acecom-
plished by the action of the operator, often

causing exasperating delays to the subseriber

by reason of the neﬂ'lect of the operator to -

calls.
Itischaracteristic of my im prove ments that

they are readily applicable to all the various
| systems of telephoning now in use, such as -
‘the megneto -generator system or any of the

| various forms of the central-battery system,

with or without the supervisory signals now

used In some systems to mdlcete that the -

called subsecriber is ready for talking. It is
also characteristic of my 1mprovement that

the automatic ringing of the subseriber’s bell,
‘the cutting out of the generator or bell-ring-
ing 011'(311113 the settmn* of the plug prepara-
| tory for the reception of the supervisory sig-
nal when used,thereception of thesupervisory
signal, the automatiechamge of cireuit from

supervisory to talking position, and the au-

normal position are effected automatically by
the action of the subscriber or subscribers

immediately disconnect and answer the new

go

95

I00

105

tomatic change of ecircuits from talking to

without the action of the operator other than -

the mere insertion of the necessary plugs into

‘the proper jacks or sockets.

- Iclaim herein as my invention—

I1IQ@

1. In a telephone switchboard, the combl-'.

nation of a jack or socket, a plue;, means for

shifting the plug, and means for checking the

the same in two or more poswlons, substan-

tially as set forth.

2. Ina telephone-smtchboa,ld the combi-
nation of a jack or socket, a plug, means for
shifting the plug,
plug in normal or non- operative pomtlon a,nd-

mechanism for holding the plug in talking

position, substanmally as set forth.

3. In a telephone-switechboard, the cemb1—-
nation of a jack or socket, a plug, means for
shifting the plug, and means for holding the
plug in called or supervisory and talklnﬂ' po—

sitions, substantially as set forth.

4, In a telephone-switchboard, the combi-
nation of a jack or socket, a plug, means for

means controlled by the

11§
.011tward movement of the plug and holdmn‘_ '

120

mechamsm for holdmﬂ' the

125
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subscriber for holding the plug in normal,
called or supervisory and talking pomtlons
substantially as set forth.

5. In a telephone-switchboard, the combi-
nation of a jack or socket, a spr mﬂ'-a,ctuated

rod for shifting the plug, means for checking
the movements of the push-rod and holding
the same in two er more positions and a mag-
net in a circuit controlled by the subsecr 1ber
for controlling the detent mechanisms, sub-
stantially as set forth.

6. In a telephone-swwchboard the combi-

nation of a socket or jack, a spring-actuated

rod for shifting the plug, a series of two or
more shoulders or abutments on the push-
rod, and an electrically-controlled tooth for
engaging said shoulders or abutments, sub-
stantially as set forth.

7. In a telephone-switechboard, the combi-
nation of a socket or jack, a plug, means for

4 o ' 656,336

| shifting the plug, means for checking the

movements of the plug, and means for regu-

lating the rate or speed of the plug move-
ments substantially as set forth.

8. In a telephone system, the combination
of two sockets or jacks, means in each jack

~or socket for shifting the plugs, detent mech-

anisms controlling the plug-actuating mech-
anisms and arranged to hold the plugsin nor-
mal, supervisoryand talking positions, a plug
provided with a stop or shoulder topreventits
movement beyond talking position and a plug
constructed to enter the socket beyond super-
visory position, substantially as set forth.

In testimony whereof I have hereunto set
my hand

MILTON I. BAIRD.
Witnesses:
- DARWIN 8. WOLCOTT,
F. K. GAITHER.
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